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METHODS FOR THE TREATMENT OF NEUROLOGICAL DISORDERS

Background of the Invention

An incomplete understanding of the molecular perturbations that cause disease, as well as a
limited arsenal of robust model systems, has contributed to a failure to generate successful disease-
modifying therapies against common and progressive neurological disorders, such as Parkinson's
Disease (PD) and Alzheimer's Disease (AD). Progress is being made on many fronts to find agents that
can arrest the progress of these disorders. However, the present therapies for most, if not all, of these
diseases provide very little relief. Accordingly, a need exists to develop therapies that can alter the
course of neurological diseases (e.g., neurodegenerative diseases). More generally, a need exists for
better methods and compositions for the treatment of neurological disorders in order to improve the
quality of the lives of those afflicted by such diseases.

Stearoyl-CoA desaturases (SCDs) introduce a double bond in the C9-C10 position of saturated
fatty acids such as palmitoyl-CoA and stearoyl-CoA which are converted to palmitoleoyl-CoA and oleoyl-
CoA, respectively. One SCD gene, SCD1, has been characterized in humans for which there are two
isoforms, SCD1 and SCD5. In turn, there are two forms of SCD5, SCD5a and SCD5b, which differ at the
C-terminus. The present inventors have discovered that inhibition of SCDs is capable of suppressing
toxicity in cells related to protein misfolding and/or aggregation. Accordingly, inhibition of SCDs may
provide new methods for the treatment of diseases and disorders related to toxicity caused by protein
misfolding and/or aggregation.

Summary

This disclosure provides compounds that modulate the activity of SCDs (e.g., SCD1 and/or
SCD5), pharmaceutical compositions including such compounds, and methods of utilizing such
compounds and compositions for modulating the activity of SCDs for the treatment of diseases and
disorders related to toxicity caused by proteins such as toxicity related to misfolding and/or aggregation of
proteins. In some examples, the disease or disorder is a neurological disorders.

In one aspect, the disclosure provides use of an SCD5 inhibitor in the manufacture of a
medicament for treating a neurological disorder in a subject in need thereof, wherein the neurological
disorder is Parkinson’s disease or dementia with Lewy bodies.

In one example, the disclosure provides a method of treating a neurological disorder in a subject
in need thereof. This method includes administering an effective amount of an SCD inhibitor.

In another example, the disclosure provides a method of treating a neurological disorder in a
subject in need thereof. The method includes administering an SCD inhibitor in an amount sufficient to
suppress toxicity in a cell (e.g., in a mammalian neural cell) related to a protein (e.g., toxicity related to
misfolding and/or aggregation of a protein such as a-synuclein or ApoE4). In some embodiments, the
toxicity is a-synuclein-related toxicity. In some embodiments, the toxicity is ApoE4-related toxicity.

In another example, the disclosure provides a method of suppressing toxicity in a cell (e.g., a
neural cell) related to a protein (e.g., toxicity related to misfolding and/or aggregation of a protein such as
a-synuclein or ApoE4). This method includes contacting a cell with an SCD inhibitor.

In another example, the disclosure provides a method of treating a neurological disorder in a
subject in need thereof. This method includes (a) determining the level (e.g., in a neural cell) of a protein
or a particular form of a protein (e.g., a misfolded form of a protein) related to a neurological disorder
(e.g., a-synuclein, ApoE4, or an undesired form thereof) in the subject; and (b) administering an effective
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amount of an SCD inhibitor to the subject if the level of the protein or the particular form of the protein
(e.g., a misfolded form of the protein) related to a neurological disorder is greater than a predetermined
level (e.g., the level in a sample from a subject that does not have a neurological disorder).

In another example, the disclosure provides a method of treating a neurological disorder in a
subject in need thereof, wherein the subject has an elevated level, or is predicted to have an elevated
level (e.g., based on genetic markers) of a protein or a particular form of a protein related to a
neurological disorder (e.g., a-synuclein, ApoE4, or an undesired form thereof). This method includes
administering an effective amount of an SCD inhibitor to the subject. In some embodiments, the subject
has an elevated level of the protein or the particular form of the protein (e.g., a misfolded form of the
protein) related to a neurological disorder compared to a predetermined reference value (e.g., a value in a
sample from a healthy subject). '

In another example, the disclosure provides a method of treating a neurological disorder in a
subject, wherein the subject has an elevated level (e.g., the subject has a level about 5%, about 10%,
about 15%, about 20%, about 25%, about 30%, about 35%, about 40%, about 45%, about 50%, about
55%, about 60%, about 65%, about 70%, about 75%, about 80%, about 85%, about 90%, about 95%,
about 100%, about 150%, about 200%, about 300%, about 400%, about 500%, or more greater as
compared to a reference such as the level in a sample from a healthy subject) of a protein or a particular
form of a protein (e.g., a misfolded form of a protein) related to a neurological disorder (e.g., a-synuclein,
ApoE4, or an undesired form thereof), the method including administering an effective amount of an SCD
inhibitor.

In another example, the disclosure provides a method of treating a neurological disorder in a
subject in need thereof. This method includes (a) administering an effective amount of an SCD inhibitor
to the subject; and (b) determining the level {e.g., in a neural cell) of a protein or a particular form of a
protein related to a neurological disorder (e.g., a-synuclein, ApoE4, or an undesired form thereof) in the
subject.

In another example, the disclosure provides a method of treating a neurological disorder in a
subject in need thereof. This method includes (a) administering an effective amount of an SCD inhibitor
to the subject; and (b) determining the level of neurite degeneration (e.g., by determining the level of a
marker of neurite degeneration) in the subject.

In another example, the disclosure provides a method of suppressing neurite degeneration in a
subject. This method includes administering an SCD inhibitor to the subject in an amount sufficient to
suppress neurite degeneration.

In some embodiments of any of the foregoing methods, the SCD inhibitor is an SCD1 inhibitor. In
some embodiments of any of the foregoing methods, the SCD inhibitor is an SCD5 inhibitor. In some
embodiments, the SCD inhibitor is selective for SCD1 over SCD5. In some embodiments of any of the
foregoing methods, the SCD inhibitor has activity for SCD1 that is at least 2.5-fold greater (e.g., at least 5-
fold greater, at least 10-fold greater, at least 20-fold greater) than the activity of the inhibitor for SCD5. In
some embodiments, the SCD inhibitor is selective for SCD5 over SCD1. In some embodiments of any of
the foregoing methods, the SCD inhibitor has activity for SCD5 that is at least 2.5-fold greater (e.g., at
least 5-fold greater, at least 10-fold greater, at least 20-fold greater) than the activity of the inhibitor for

SCD1. In some embodiments, the SCD inhibitor is a non-selective SCD inhibitor.
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In some embodiments of any of the foregoing methods, administering includes contacting a cell
with an effective amount of an SCD inhibitor.

in some embaodiments of any of the foregoing methods, the SCD inhibitor is any compound
described herein (2.g., any compound having the structure of any one of Formuia I-LXD. In some
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula 1. Insome
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula L. In some
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula il In some
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula IV, In some
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula V. In some
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula VI In some
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula VL Insome
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula VIl In some
embuodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula X, In some
embuodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula X. In some
embuodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula X1, In some
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula Xil. In some
embuodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula Xill. In some
embuodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula XiV. In some
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula XV. In some
embuodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula XVI. In some
embuodiments of any of the foregoing methods, the SCD inhibitor is a2 compound of Formula XViL In
some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula XVIL.
In some embodiments of any of the foregoing methods, the SCD inhibitor is a8 compound of Formula XX,
In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula XX.
In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula XXI.
In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula XXIL
In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula
XX In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXIV. In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound
of Formula XXV. In some embodiments of any of the foregoing methods, the SCD inhibitoris a
compound of Formula XXVI. In some embaodiments of any of the foregoing methods, the SCD inhibitor is
a compound of Formula XXXVIL In some embaodiments of any of the foregoing methods, the SCD inhibitor
is a compound of Formula XXVIH In some embodiments of any of the foregoing methods, the SCD
inhibitor is a compound of Formula XXIX. In some embodiments of any of the foregoing methods, the
SCD inhibitor is a compound of Formula XXX, In some embodiments of any of the foregoing methods,
the SCD inhibitor is a compound of Formula XXXl In some embodiments of any of the foregoing
methods, the SCD inhibitor is a compound of Formula XXX In some embodiments of any of the
foregoing methods, the SCD inhibitor is a compound of Formula X0, In some embodiments of any of
the foregoing methods, the SCD inhibitor is a compound of Formula X0V, In some embodiments of
any of the foregoing methods, the SCD inhibitor is a compound of Formula XXXV, In some embodiments

of any of the foregoing methods, the SCD inhibitor is a compound of Formula XXXVI. In some
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embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula X0XVIH. In
some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of Formula
XXXV In some embaodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XX, In some embodiments of any of the foregoeing methods, the SCD inhibitoris a
compound of Formula XL, In some embeodiments of any of the foregoing methods, the SCD inhibitor is a
compound of Formula XL In some embodiments of any of the foregoing methods, the SCD inhibitor is a
compound of Formula XLIL In some embodiments of any of the foregoing methods, the SCD inhibitoris a
compound of Formula XL In some embodiments of any of the foregoing methods, the SCD inhibitor is
a compound of Formula XLIV. in some embodiments of any of the foregoing methods, the SCD inhibitor
is a compound of Formula XLV, In some embeodiments of any of the foregoing methods, the SCD
inhibitor is a compound of Formula XLVI. In some embodiments of any of the foregoing methods, the
SCD inhibitor is a compound of Formula XLVIL In some embodiments of any of the foregoing methods,
the SCD inhibitor is a compound of Formula XLVHL In some embodiments of any of the foregoing
methaods, the SCD inhibitor is a compound of Formula XLD{ In some embodiments of any of the
foregoing methods, the SCD inhibitor is a compound of Formula L. In some embodiments of any of the
foregoing methods, the SCD inhibitor is a compound of Formula LI In some embodimenis of any of the
foregoing methods, the SCD inhibitor is a compound of Formula L. In some embodiments of any of the
foregoing methods, the SCD inhibitor is a compound of Formula LI In some embodimenis of any of the
foregoing methods, the SCD inhibitor is a compound of Formula LIV, In some embodiments of any of the
foregoing methods, the SCD inhibitor is a compound of Formula LV. In some embodiments of any of the
foregoing methods, the SCD inhibitor is a compound of Formula LVIL Ih some embodiments of any of the
foregoing methods, the SCD inhibitor is a compound of Formula LV In some embodiments of any of the
foregoing methods, the SCD inhibitor is a compound of Formula LVIH. In some embodiments of any of
the foregoing methods, the SCD inhibitor is a compound of Formula LIX. In some embodiments of any of
the foregoing methods, the SCD inhibitor is a compound of Formula LX. in some embodiments of any of
the foregoing methods, the SCD inhibitor is a compound of Formula LXI.

In some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of
Formula | In some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound
of Formula . In some embodiments of any of the foregoing methods, the SCD inhibitoris not &
compound of Formula Il In some embodiments of any of the foregoing methods, the SCD inhibitor is not
a compound of Formula IV, In some embodiments of any of the foregoing methods, the SCD inhibitor is
not a compound of Formula V. In some embodiments of any of the foregoing methods, the SCD inhibitor
is not a compound of Formula VI In some embodiments of any of the foregoing methods, the SCD
inhibitor is not a compound of Formula VL In some embodiments of any of the foregoing methods, the
SCD inhibitor is not g compound of Formula VL In some embodiments of any of the foregoing methods,
the SCD inhibitor is not a compound of Formula X, In some embodiments of any of the foregoing
methods, the SCD inhibitor is not a compound of Formula X, In some embodiments of any of the
foregoing methods, the SCD inhibitor is not a compound of Formula X1, In some embodiments of any of
the foregoing methods, the SCD inhibitor is not a compound of Formula XH. In some embodiments of any
of the foregoing methods, the SCD inhibitor is not a compound of Formula Xl In some embodiments of

any of the foregoing methods, the SCD inhibitor is not a compound of Formula XIV. In some
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embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of Formula XV, In
some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of Formula
XV In some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of
Formula XVHL In some embodiments of any of the foregeing methods, the SCD inhibiioris not a
compound of Formula XVHIL In some embodiments of any of the foregoing methods, the SCD inhibitor is
not a compound of Formula XIX. In some embodiments of any of the foregoing methods, the SCD
inhibitor is not a compound of Formula XX, In some embodiments of any of the foregoing methods, the
SCD inhibitor is not a compound of Formula XXI. In some embodiments of any of the foregoing methods,
the SCD inhibitor is not a compound of Formula XX In some embodiments of any of the foregoing
methaods, the SCD inhibitor is not a compound of Formula XX In some embodiments of any of the
foregeing methods, the SCD inhibitor is not a compound of Formula XXIV. In some embodiments of any
of the foregoing methods, the SCD inhibitor is not a compound of Formula XXV, In some embodiments of
any of the foregoing methods, the SCD inhibitor is not a compound of Formula XXVI. In some
embuodiments of any of the foregoing methods, the SCD inhibitor is not a compound of Formula XXV, In
some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of Formula
XXWIIL In some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of
Formula XXIX. In some embodiments of any of the foregoing methods, the SCD inhibitor is not a
compound of Formula XXX, In some embodiments of any of the foregoing methods, the SCD inhibitor is
not a compound of Formula X3XX1. In some embodiments of any of the foregoing methods, the SCD
inhibitor is not a compound of Formula XXXI. In some embodiments of any of the foregoing methods,
the SCD inhibitor is not a compound of Formula XXXIiE in some embodiments of any of the foregoing
methods, the SCD inhibitor is not a compound of Formula XXXIV. Ih some embodiments of any of the
foregoing methods, the SCD inhibitor is not a compound of Formula XXXV, In some embodiments of any
of the foregoing methods, the SCD inhibitor is not a compound of Formula XXXVL In some embodiments
of any of the foregoing methods, the SCD inhibitor is not a compound of Formula XIKXVH. In some
embaodiments of any of the foregoing methods, the SCD inhibitor is not a compound of Formuta XOOKVIHL
In some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of Formula
YOO, In some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of
Formula XL. In some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound
of Formula XL1. In some embodiments of any of the foregoing methods, the SCD inhibitoris not a
compound of Formula XLH. In some embodiments of any of the foregoing methods, the SCD inhibitor is
not a compound of Formula XLUHL In some embodiments of any of the foregoing methods, the SCD
inhibitor is not a compound of Formula XLIV. In some embodiments of any of the foregoing methods, the
SCD inhibitor is not g compound of Formula XLV, In some embodiments of any of the foregoing
methods, the SCD inhibitor is not a compound of Formula XLVL In some embodiments of any of the
foregoing methods, the SCD inhibitor is not a compound of Formula XLVIL In some embodiments of any
of the foregoing methods, the SCD inhibitor is not a compound of Formula XLV In some embodiments
of any of the foregoing methods, the SCD inhibitor is not a compound of Formula XLIX. In some
embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of Formula L. In
some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of Formula LL

in some embaodiments of any of the foregoing methods, the SCD inhibitor is not a compound of Formula
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LIE In some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of
Formula LEHL In some embodiments of any of the foregoing methods, the SCD inhibitoris not a
compound of Formula LIV, In some embodiments of any of the foregoing methods, the SCD inhibitor is
not a compound of Formula LY. In some embodiments of any of the foregoing methods, the SCD
inhibitor is not a compound of Formula LVE In some embodiments of any of the foregoing methods, the
SCD inhibitor is not a compound of Formula LVH. In some embodiments of any of the foregoing methods,
the SCD inhibitor is not a compound of Formula LVHE In some embodiments of any of the foregoing
methads, the SCD inhibitor is not a compound of Formula LIX. In some embodiments of any of the
foregeing methods, the SCD inhibitor is not a compound of Formula LX. In some embodiments of any of
the foregoing methods, the SCD inhibitor is not a compound of Formula LX1

In some embodiments of any of the foregoing methods, the SCD inhibifor is g compound of any
one of Formuia XXX, In some embodiments of any of the foregoing methods, the SCD inhibitoris a
compound of any one of Formula XOXI-XLIL In some embuodiments of any of the foregoing methods, the
SCD inhibitor is a compound of any one of Formula XLIH-XLIV. In some embodiments of any of the
foregoing methods, the SCD inhibitor is a compound of any one of Formula XLVI-XLVIL Insome
embodiments of any of the foregoing methods, the SCD inhibitor is a compound of any one of Formula L.-
LX

in some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of
any one of Formula I-XXX. In some embodiments of any of the foregoing methods, the SCD inhibitor is
not a compound of any one of Formula XXXIE-XLIL In some embodiments of any of the foregoing
methods, the SCD inhibilor is not a compound of any one of Formula XLELXLIV. In some embodiments
of any of the foregoing methods, the SCE inhibitor is not a compound of any one of Formula XLVIE-XLVIL
In some embodiments of any of the foregoing methods, the SCD inhibitor is not a compound of any one
of Formula L-LX.

in some embodiments of any of the foregoing methods, a cell expresses a-synuclein and/or a
human apolipoprotein E (ApoE) protein (&8.q., ApoEZ, ApoE3, or ApoE4).

In some embodiments of any of the foregoing methods, the subject camies one or two copies of
the ApoE4 aliele).

In some embodiments of any of the foregoing methods, the subject is a human.

In some embodiments of any of the foregoing methods, the cell is a neural cell (e.g., a neuron or
glial cell).

In some embodiments of any of the foregoing methods, the method includes inhibition of neurite
degeneration or cell death.

Neurological disorders include, but are not limited o Alexander disease,
Alpers’ disease, Alzheimer's disease (AD), amyotrophic lateral sclerosis, ataxia telangieclasia, Canavan
disease, Cockayne syndrome, corlicobasal degeneration, Creutzfeldi-Jakob disease, Hunlington disease,
Kennedy's disease, Krabbe disease, Lewy body dementia, Machado-Joseph disease, multiple sclerosis,
PD, Pelizaeus-Merzbacher disease, Pick's disease, primary lateral sclerosis, Ref sum's disease, Sandhoff
disease, Schilder's disease, Steele-Richardson-Olszewski disease, tabes dorsalis, frontal tempeoral

dementia, vascular dementia, Down’s syndrome, and Guillain-Barre Syndrome.
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In some embodiments of any of the foregoing methods, the neurological disorder is a profeopathy
{2.g., a synucleinopathy, AD, Alexander disease, amyotrophic lateral sclerosis (ALS), a prion disease
(2.g., Creyizfeldi-Jakob disease}, Huntington’s disease, Machado-Joseph disease, Pick's disease, or
frontotemporal dementia). In some embodiments of any of the foregoing methods, the neurclogical
disorder is a synucleinopathy such as Parkinson’s disease (PD), dementia with Lewy bodies, pure
autonomic failure, mulliple system atrophy, incidental Lewy body disease, pantothenate kinase-
associated neurodegeneration, Alzheimer's disease, Down's Syndrome, Gaucher disease, or the
Farkinsonism-dementia complex of Guam. In some embodiments of any of the foregoing methods, the
neurclogical disorder is a progressive neurodegenerative disorder (e.g. Alpers’ disease, ataxia
felangecisia, Canavan disease, Cockayne syndrome, corticobasal degeneration, Kennedy's disease,
Krabbe disease, Pelizacus-Merzbacher disease, primary lateral sclerosis, Refsum’s disease, Sandhoff
disease, Schilder's disease, Stesle-Richardson-Qlszewski disease, fabes dorsalis, vascular dementia, or
Guillain-Barre Syndrome). In some embodiments of any of the foregoing methods, the neurological
disorder is an ApoE-associated neurodegenerative disorder {g.9., AD, vascular cognitive impainment,
cershral amyloid angiopathy, traumatic brain injury, or multiple sclerosis).

In some embodiments of any of the foregoing methods, the method further includes administering
an additional therapeutic agent {e.g., a small molecule, an antibody or fragment thereof, or a nucleic acid)
to the subject. In some embodiments of any of the foregoing methods, the method further includes
administering 1o the subject a cognition~-enhancing agent, an antidepressant agent, an anxiolytic agent,
an antipsychotic agent, a sedative, a dopamine promoter, or an anti-tremor agent. In some
embuodiments, the additional therapeutic agent and the SCD inhibitor are adminisierad within 28 days of
each other {e.g., within 21, 14, 10,7, 5, 4, 3, 2, or 1 days) or within 24 hours {(e.g., 12,8, 3, 2, or 1 hours;
or concomitantly) in amounts that together are effective to treat the subject.

in some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

Formula la-Id:

Rﬁa RG RSa Rﬁ
5 8 S 6
RZ”W R ™ R RE’W G R %;X %R 2
\Kf% Q-J = K-v-rR® (e J . K-v-R®
L‘*- M L\ M
R'; Ty RSE R7 R&a
R?a RS R?a RS
{ia} {Io}

R%Sa Rﬁ
RZ RS Rﬁa
Yo R
) b K-v-R®
M R7 Rﬁa
R‘Ia RS
(ic} D)

wherein:



10

15

20

25

30

38

40

WO 2018/129403 PCT/US2018/012697

X and y are each independently 0, 1, 2 or 3;

each R' is independently selected from the group consisting of hydrogen, Ci-Cizalkyl,
C2-C1z hydroxyalkyl, Ca-Cracycloalkylalkyl and Cr-Coearalkyl;

each R* is independently selected from hydrogen, fluoro, chioro, Ci-Cizalkyl, Cy-Crzalkoxy,
haloalkyl, cyano, nitro or -N{R%)z;

or fwo adjacent R* groups, together with the carbons to which they are attached, may form an
aryl, heteroary! or heterocycelyl ring system;

R5, R% RS R% R7 R7 RS and R% agre each independently selected from hydrogen or
C-Caalkyl;

or R® and R fogether, R® and R% together, or R7 and R7® together, or R® and R® {ogether are an
ox0 group, provided that when V is -C{O)-, R® and R® together or R® and R? together do not form an oxo
group, while the remaining R5, R%, R® R% R7 R7 R? and R® agre each independently selected from
hydrogen or Cy-Caalkyi;

or one of R3, R%, R and R together with one of R7, R72, R and R forms a direct bond or an
atiiylene bridge, while the remaining RS, R5, R R8 R7 R R and R% are gach independently selecied
from hydrogen or C1-Caalkyl; and

each R? is independently selected from hydrogen or C-Csalkyl.

in some embodiments of the compound of Formula la,

G is -N(RY-, -O-, -8(Op- (where tis §, 1 or 2}, -C{RY= or -C(RYH=CRY-;

J and K arg each independently N or G(R'9);

L and M are each independently -N= or -C(R%)=, provided that when G is -C(RY= or
-CRH=CRY-, L and M cannot both be -C{RY)=;

G is -N(R%-, -O-, -S(On (where tis 0, 1 or 2), -C(0O)-, -C{8)-, an alkylene chain or an alkenylene
chain;

Vs a direct bond, -N{RY-, -N{RHC{O)-, -C-, -C{0})-, -C(OYO-, -C(8})-, -C{OIN(R}-, -S(On- {where
tis 0,1 or 2 or -8{C)pN(RY)- (where pis 1 or 2);

W is a dirsct bond, -N{RDHC(O)-, -CIOIN{R Y-, -CCOIN(R -, -NRHCON(R}-, -O-, -N(R")-,
-S{Ow- (where tis §, 1 or 2), -NRHS(O)- {(where pis 1 or 2}, -S{O)pNRY)- (where pis 1 or 2}, -C{O)-,
-O8(0)2NIR Y-, -OC{O)-, -CIOY0-, -NRHC(OYO- or -C(R 2,

2 is selected from the group consisting of C1-Craalkyl, Ca-Cizalkenyl, Ca-Cizhydroxyalkyl,

>Chydroxyalkenyl, Co-Crzalkoxyalkyl, Cs-Crzoycloalkyl, Co-Craoycloalkylalkyl, arvl, C7-Crsaralkyt,
Ca-Czheterooyclyl, Cs-Crzheterocyalvlalkyl, Ci-Cizhetercaryl, and Cs-Cozheteroarylatkyl;

or R? is a multi-ring structure having 2 to 4 rings wherain the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

R? is selected from the group consisting of hydrogen, Ci-Crzalkyl, Cz-Cizalkenyl,
Ca-Cohydroxyalkyl, Cz-Cizhydroxyalkenyl, Ca-Cizalkoxyalkyl, Cs-Cizoycloalkyl, C+Chzoycioalkylalkyl, aryi,
C7-Ciearalkyl, Ca-Cizhelerocyeiyl, Cs-Crzheterocyelylalkyl, Ci-Cizheteroaryl and Cs-Cozheteroarylaliyl;

or R® is a multi-ring structure having 2 o 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyelyl, aryl and heteroaryl and where some or all of the

rings may be fused io each other;
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R is independently selected from hydrogen, fluoro, chioro, Ci-Cazalkyl or Ci-Cazalkoxy; or

as a stereocisomer, enantiomer or tauiomer thereof, as a midure of sterecisomers, as a
pharmaceutically acceptable salt thereof, or as a prodrug thereof,

in some embaodiments of the compound of Formula ib,

G is -N{R%-, -O-, or -S{O) {(where ti5 0, 1 or 2);

J and K are each independently N or C(R'");

L and M are each independently -N= or -C{R%)=;

Vis -C{Q)-, -C{OYO-, ~C(S)-, -C(OIN(RY)~, -S{O) (where tis 0, 1 or 2), -S{O)pN(R")- (where pis 1
or 2}, -C{RYH-, -N{R"}-, -O-;

W is a direct bond, -N({RHC(O)-, -CIOINRY-, -OCONRY-, -N{RHCOIN(R Y-, -0, -N(R")-,
~S{Op- (where tis 0, 1 or 2), -N{RHYS(O)p- (where pis 1 or 2), -S{ON(RY- (where pis 1 or 2}, -C{O})-,
~OS{Q)NRY-, -QC(O)-, ~-C{OY0-, -NRHCO)O-;

R? is selecied from the group consisting of hydrogen, Ci-Craalkyl, Co-Craalkenyt,
Co-Cohydroxyalkyl, Co-Cuzhydroxyalkenyl, Ca-Crzalkoxyalkyl, Cs-Crzeycloalkyl, Ca-Cracycloalkylalkyl, arvi,
Cr-Crsaralkyl, Cs-Crzheterocyelyl, Cs-Cozhetarocyeiylalkyl, Cr-Czhetercary, and Cs-Coheteroarylalkyl;

or R?is a multi-ring structure having 2 ic 4 rings whersin the rings are independently selected
from the group consisting of cycloalkyl, heterocycivi, aryl and hetercaryl and where some or all of the
rings may be fused to each other,

R® is selected from the group consisting of hydrogen, C+-Crzalicyl, Co-Crzalkenyt,
Co-Cophydroxyaliyl, Co-Crzhydroxyalkenyl, Co-Crzalkoxyalkyl, Ca-Crzoycloalkyl, Ca-Cracvcloalkylaliyl, arvt,
Cr-Casaralkyl, Ca-Crrheterocyclyl, Cs-Crzheterocyclylalkyl, Ci-Cihetercaryl and Ca-Crzhaeteroarylalkyl,

or R is a multi-ring structure having 2 o 4 rings whergin the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

R is a hydrogen or C1-Caalkyl; and

RY is independently selected from hydrogen, flucro, chioro, Ci-Craalkyl or Ci-Copalkoxy; or

a sterecisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, a
pharmaceyutical composition thereof or a prodrug thereof.

In some embodiments of the compound of Formuia lg,

G is -N(R%-, -O-, -S(Ok (where tis @, 1 or 2}, -C(RY= or -C(RY=C(RY-;

Jis N or C(R'O);

L and M are each independently -N= or -C{R%=, provided that when G is -C(RY)= or
-CIRO=C(RY-, L and M cannot both be -C(RY=;

Vis & direct bond, -N(R"-, -N{RHC(C)-, -C-, -C{O)-, -C(OYO-, -C(S)-, -C{OIN(R"}-, -S(O),- (where
pis 1 or2), or -S{QO)pN(R"- (where pis 1 or 2);

W is -NRNYC(O)-, ~-CIOINRY-, -OCIOIN(R Y-, -NRHCOINIR Y-, -O-, -N(R"-, -S(O)- (where t is
0,1 or 2), -N(RHYS(O)p- (where pis 1 or 2), -S{O)pN(RY)- (where pis 1 or 2), ~C(O)-, ~-OS(O)MN(R Y-,
“OC{O)-, ~COY0O-, -NRHYC(OYC- or ~-C(RY)z-;

R is selected from the group consisting of C1-Cyzalkyl, Ca-Crzalkenyl, Co-Cizhydroxyalkyl,
Ca-Crhydroxyalkenyl, Co-Crzalkoxyalkyl, Cs-Crzoycloalkyl, Ca-Crpeycloalkylalkyl, aryl, C7-Casaralkyl,
Ca-Cizheterooyclyl, Cs-Cozheterocyclylalkyl, Ci-Cizhetercaryl, and Cs-Cozheteroarylalkyl;
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orR%*is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,;

R® is selected from the group consisting of hydrogen, C;-Cyalkyl, C»-Cysalkenyl,
C,-Cyhydroxyalkyl, C,-Cqzhydroxyalkenyl, C,-Cyzalkoxyalkyl, Cs-Cqpcycloalkyl, C4-Cqocycloalkylalkyl, aryl,
C,-Cqgaralkyl, C3-Csheterocyclyl, Cs-Csheterocyclylalkyl, C4-C heteroaryl and C3-Cqzheteroarylalkyl;

or R%is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R is independently selected from hydrogen, fluoro, chloro, C4-Cyzalkyl or C4-Cqzalkoxy; or

as a stereoisomer, enantiomer or tautomer thereof, as a pharmaceutically acceptable salt thereof,
or as a prodrug thereof.

In some embodiments of the compound of Formula Id,

G is -N(R%-, -O-, -S(O) (where tis 0, 1 or 2), -C(R*)= or -C(R)=C(R%-;

J and K are each independently N or C(R®);

L and M are each independently -N= or -C(R4)=, provided that when G is -C(R4)= or
-C(RY=C(RY-, L and M cannot both be -C(R*)=;

Vis direct bond, -N(R')-, -N(R")C(0)-, -O-, -C(0)-, -C(0)0-, -C(S)-, -C(O)N(R")-, -S(O),- (where p
is 10r2),or -S(O)pN(R1)- (where p is 1 or 2);

R? is selected from the group consisting of C4-Cjzalkyl, C,-Cqaalkenyl, C,-Cyhydroxyalkyl,
C,-Cyshydroxyalkenyl, C»-Cysalkoxyalkyl, C3-Cqocycloalkyl, C,-Cyocycloalkylalkyl, aryl, C;-Cogaralkyl,
Cs-Cysheterocyclyl, Cs-Cqoheterocyclylalkyl, C4-Cyzheteroaryl, and Cs-Cyzheteroarylalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R? is selected from the group consisting of C4-Cyaalkyl, C,-Cyzalkenyl, Co-Cyohydroxyalkyl,
C,-Cyzhydroxyalkenyl, C,-C4salkoxyalkyl, Cs~Cyacycloalkyl, C4-Cqocycloalkylalkyl, aryl, C;-Cogaralkyl,
Cs-Cysheterocyclyl, Cs-Cqzheterocyclylalkyl, C4-Cqsheteroaryl and C3-Cyzheteroarylalkyl;

or R%is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

R™is independently selected from hydrogen, fluoro, chloro, C4-Cqzalkyl or C4+-Cyzalkoxy; or

as a stereoisomer, enantiomer or tautomer thereof, as a mixture of sterecisomers, as a
pharmaceutically acceptable salt thereof, or as a prodrug thereof.

In some embodiments, the disclosure provides compounds of Formula Ib having the following

Formula lba:
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4 Rba
5
RZ ’_W R %} Rﬁa
-v-R®
R&a
R12 R?e"a Rs
{iba)

wherein:

x and y are each independently 1, 2 or 3;

M is ~C{RY= or -N=;

R*2 is hydrogen, -C{O)OR®, -COINR %)z, C1-Craalkyl, C2-Cizhydroxyatkyl, Ca-Crzcycloalkylatioyl
or Cr-Crsaralkyl; and

gach R is independently selected from hydrogen, C1-Cazalkyl, Co-Croalkenyl,
Cz-Cizhydroxyalkyl, Co-Cozhydroxyatkenyl, Co-Crzalkoxyalkyl, Cs-Crzoycloalkyl, Co-Crzoycloalkylalkyl, arl,
Cr-Crearalkyl, Cs-Crzheterocyelvt, Ca-Cozheterocyeiylalkyl, C1-Cizheteroaryl and Cs-Coxheteroaryialkyl; or

as a sterecisomer, enantiomer or tautomer thereof, as g mbdure of sterecisomers, as &
pharmaceutically acceptable salt thereof, or as a prodrug thereof,

Compounds of Formula (I) may be synthesized by methods known in the art, e.g., those
describad in International Patent Publications No. WO2006/034341, WO2006/034315, W(2008/024338,
and WO2006/034440. In some embodiments, the SCD inhibitor is a compound disclosed in International
Patent Publications No. WO2006/034341, W(02006/034315, WO2006/034338, and WO2006/034440, the
compounds of which are herein incorporated by reference.

in some embaodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula I

RZ Rﬁ
VEV'V Rﬂ’da Rﬁa
LC% K—v—R®
M 7 ¥ Rﬁa
R?a Ra
{th
wherein:
yis0,1,2,0r3;
G is -N{R%-, -O-, -8(Ox- (where tis 0, 1 or 2}, -C(RY= or -C(RY=C(R%-,
Kis N or C(RW);

L and M are each independently -N= or -C{R%)=, provided that when G is -C(RY= or
~-C{RYH=C{RY)-, L and M cannot both be -C(RY)=;

Vis -NRY-, ~C-, -C{RWyz-, -C{Q)-, -C(OYD-, -C(S)-, -CIOIN(R Y-, -S(Ok- (where tis 0, 1 or2) or
~S{OpM{R")- (wherein p is 1 or 2), provided that when Kis N, V cannot be -S-;

W is a direct bond, -N({RDHC(O)-, -CONRD-, -QCLONRY-, -NRHCOINRY-, -0-, -N{R")-,
~S{Op- (where tis 0, 1 or 2), -N{RHYS(O)p- (where pis 1 or 2), -S{O)N(RY- (where pis 1 or 2), -C{O}-,
~OB(O)N{RY)-, ~OC(O)~, -C{D)C-, or -N{RHT(OYO-;

each R' is independently selactad from the group consisting of hydrogen, C-Caalkyi,
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Cz-Crzhydroxyalkyl, Cs+-Cracycloaikylalkyl and C~Cooaralkyi;

R? is selected from the group consisting of C1-Cazalkyl, C2-Crzalkenyl, Co-Cizhydroxyalkyl,
Co-Cazhydroxyalkenyl, Co-Cizalkoxyalkyl, Ca-Crzoycloalkyl, Cs-Cracycloalkylalkyl, arvl, C7-Croaralkyl,
Cs-Cizheterocyclyl, Ca-Cizheterocyclvlalkyl, Ci-Crzheteroaryl, and Ca-Cizheteroarylalioyt;

or R?2is a multi-ring structure having 2 o 4 rings wherein the rings are independently selecied
from the group consisting of cycloalkyl, heterocyclyl, aryl and heleroaryl and where some or all of the
rings may be fused to each other;

R? is selected from the group consisting of C1-Crzalkyl, C2-Crzalkenyl, C2-Cozhydroxyalkyl,
Cz-Cizhydroxyalkenyl, Co-Cizalkoxyalkyl, Ca-Cizoycloalkyl, Cs-Creoycioalkylalkyl, aryl, C7-Crsaraikyl,
Cs-Cizheterocycliyl, Ca-Cizhelerooyclvlalkyl, Ci-Cizhelercaryl and Cs-Cazheteroarylaikyl,

or R® is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heleroaryl and where some or all of the
rings may be fused to each other,

each R* is independently selacted from hydrogen, flugro, chloro, C-Cralkyl, C+-Craalkoxy,
haloaikyl, cyano, nitro or -N{R%)z2;

or two adjacent R* groups, together with the carbons to which they are attached, may form an
aryl, heteroaryl or heterocyelyl ring system;

R4 is hydrogen, fluoro, chloro, Ci-Ciaalkyl, Ci-Croatkoxy, haloaliyl, cyano, nitre or ~N{R®%)z;

or R* is a direct bond to an adjacent carbon;

R8, R R7 R R3 and R® are each independently selected from hydrogen or C+-Caalkyl,

or Rt and R® together, or R? and R7a fogether, or R? and R82 together are an oxo group, provided
that when Vis -C{O)-, R® and R% tpgether or R? and R® together do not form an oxo group, while the
remaining R%, R R7. R73 R® and R?® are gach independently selected from hydrogen or C1-Caalkyl;

or one of R% and R® together with one of R7, R73, R® and R® forms a direct bond or an alkylene
bridge, while the remaining R®, R% R’ R72, R? and R are each independently selected from hydrogen
or C1-Caatkyl;

each R® is independently selected from hydrogen or C1-Csalkyl; and

RY is independently selected from hydrogen, fluoro, chioro, C1-Cazalkyl or C-Cazalkoxy; or

as a stereoisomer, enantiomer or tautomer thereof, as a mixdure of sterecisomers, as a
pharmaceutically accepiable salt thereof, or as a prodrug thereof,

Compounds of Formula (D) may be synthesized by methods known in the ari, e.g., those
described in International Patent Publication No. W(Q2006/034278. In some embaodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2006/034279, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formuia il
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R2 8 _
W R R J (? § R WTﬁ R
4 Y W N
\@%J/_)ﬁ( R AF = K-V, R2 %N/ N K-V
L\M \...l R3 RZQW«N RSa RB R4 R4a \...E.../
{RYp R (R%p
(itia) {Hib) (Hic)
wherein:
pisto 8

each R is independently selected from the group consisting of hydrogen, alkyl, hydroxyalikyl,
cycloalkylalkyl and aralkyt,

each R'? is selected from the group consisting of hydrogen, C1-Csalkyl, cycloaliiylalkyl, -ORY | and
Cyano;

2 is selected from the group consisting of akkyl, alkenyl, hvdroxyalkyl, hydroxyalkenyi,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, hetercoychyl, heterocyclylalkyl, heteroaryl, and
heteroarvialkyl,

or RZis a multi-ring structure having 2 to 4 rings wherain the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

R is selected from the group consisting of alkyl, alkenyl, hydroxyalkyl, hydroxyalkenyl,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, arvl, aralkyl, heterocyciyl, heterocyclvialkyl, heteroaryt and
heteroarylalkyl;

or R® is a multi-ring structure having 2 o 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroary! and where some or all of the
rings may be fused to each other,

or a stereoisomer, enantiomer or tautomer thereof, or a racemic or non-racemic mixure thersof,
or a pharmaceutically acceptable salt or prodrug thereof.

In some embodiments of the compound of Formula lila,

W is -NRNYC(O)-, -CIOINRY~, -OCIOINIRY-, -NRHCOINIR Y-, -O-, -N(R")-, -S(Ok- (where tis
0, 1 or 2), ~C{O), -NEDS(O)z, ~S{ORNERD-, ~OS{ORN{RY)-, ~OC(0)-, -C{O)0-, -NRHYCO)C-,
NRDCINRINR Y-, -NRDBCSINR Y-, -NRDCINR )~ -CNRMN(R Y-, hetercaryl, heterocyciyl or a
direct bond;

L and M are indspendently selected from -N= or ~-C{R%=;

G is selected from -C(RY=C{R%-, -C(R%)=N-; -N=C{R*)~, -N=N-, -N{R#)-, -O- or -8(O)-{where t is
0,10r2);

J is selected from N or C(R®);

gach R* is alkyl;

or one of R* together with anocther one of R* on a different carbon atom forms an alkylene bridge,
while the remaining R¥'s are each alkyl;

RS is independently selected from hydrogen, altkyl, fluoro, chloro, or -C{OYORY,

RS is selected from hydrogen, alkyl, flucro, or chloro; and

R7 is hydrogen, alkyl, aryi or aralkyl
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In some embodiments of the compound of Formula Hib,

W is -NRDHC(O)-R?-, -S(O-R*- (where tis 1, 2), -C{O)-R>, -OC(O)-R%-, -N(R"HC(NR'8)-R9-,
~CINRI-R -NRDYC(8)-R%, heteroaryl, hetercarvialkyl, heterocyclyl, heterocyclylalkyl or a direct bond;

K is selected from N or C(R7),

when Kis N, V is -C{Q)-, -C(OYO-, -C(S)-, -C{OINR -, -S(O) (where {is 0, 1 or 2}, -S{O)¢N(RY)-
(where g is 1 or 2}, -C(REH- or -C{NR®)-;

when Kis C(R"), V is -0O-, -C{O)-~, -C{OYO-, -OC{C)-, ~C(S)-, ~C(OIN(RY-~, -NRHC{Q)-, ~S{(Ox-
(wheretis 0, 1 or 2), ~S{O)N{RY)- (where g is 1 or 2), -N{RHYS(O)y (where g is 1 or 2), -C(RBH- or
~C{NR8)-:

J is selected from -O-, -N(R')-, -S(O}- (whera t is 0, 1 or 2) or ~-C(R%)z-;

R4 and R* are each independently selected from hydrogen or alkyi,

or R* and R* together form an oxo group;

R5 and %8 gre each independsntly sslacted from a hydrogen or alkyl,

or R> and R {ogether form an oxo group;

each Rf is alkyi;

or one of R® together with another R® on different carbon atom from an alkyiens bridge and the
othar R¥'s are sach alkyl;

R is selected from hydrogen, alkyl, fiuoro, or chioro;

R8 is selected from hydrogen, alkyl, fluoro, chiore, methoxy, iriflucromethyi, cyang, nitro or
~N{R Y2 and

each R? is independently a direct bond, a straight or branched alkylene chain or a straight or
branched alkenylene chain.

in some embodiments of the compound of Formuia lHig,

W is -NRHC{O)-, -CIOINR Y-, -OCOINR -, -NERHCOIN(R Y-, -C-, -N(RY-, -S(Oh- (where tis
0, 1 or 2}, -C(O)-, -NERHS(O)2-, -B{O)2N(R Y-, -OS(ORNRY-, -OCQ)-, -C{OHYT-, -N{RHC{O)O-,
SNERHCINRIGNRY-, -NRDHCGINR Y-, -NRHC(NR¥)-, -C{NR™IN(R")-, heteroaryl, hetaerocyciyl or a
direct bond;

K is selected from N or C(R%);

when Kis N, V is -C(O})-, -C{OYO-, -C(8)-, -C{OIN(R)-, -S{O) {where tis 0, 1 or 2), -S{O)NR-
{where g is 1 or 2), -C(R®H- or -C(NR'8)-;

when Kis C(R?%), V is -O-, -C{Q)-, -C(OYO-, ~-OC(O}-, -C(8)-, -C{OIN(RY-, -NRHC(O)-, -S(O)r-
{wheretis 0, 1 or 2), -S(O)N(R"})~ (where g is 1 or 2}, -NR1YS{O)g- (where g is 1 or 2), ~-C{RHH- or
-C(NR ).

R+ and R* gre each independently selected from the group consisting of hydrogen, alkyl, aryi,
fluoro or chloro;

or R* and R* together form an oxo group;

RS is selected from alkyl, aryl, heteroaryl, cyano or -N(RY)2;

egach R®is alkyi;

or one of R together with another R® on different carbon atom from an alkylene bridge and the
other R®'s are each alkyi;

R7 and R are independently selected from hydrogen and allyl;
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R is selected from hydrogen, alkyl, fluoro, chioro, methoxy, trifluoromethyl, cyano, nitro or
-N(R"z; and

R is selected from hydrogen, alkyl, fluoro or chioro.

Compounds of Formula (D) may be synthesized by methods known in the ar, .g., those
described in International Patent Publications No. WO20068/125181, WO2007/0488838, and
WO2006/125194. In some embodiments, the SCD inhibitor is a compound disclosed in international
Fatent Publications No. W02006/125181, WO2007/046868, and WO2006/125194, the compounds of
which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula (Va-iVh:

5 Rita R?
R2 R4 R R‘EO R?‘a
3 YiX
Y G — N N-v-R?
GMN Rg R&a
K RYe §28
{iva}

wherein:

each R' is independently selected from the group consisting of hydrogen, Ci-Cizalkyl,
Co-Cohydroxyalkyl, Ca-Crzecycloalkvialkyl and C+~Crearalkyi;

R? is selecied from the group consisting of C1-Cizalkyl, C2-Crzalkenyl, Cz-Ci2hydroxyalkyl,
Co-Cohydroxyalkenyl, Ca-Crzalkoxyalkyl, Cs-Crzoycloalkyl, Cs-Chzoycioaliylalkyl, aryl, C7-Crsaralkyt,
Cs-Cizheterocycelyl, Ca-Cizheterooyclylalkyl, Ci-Cizheteroaryl, and Cis-Cozheteroarylalicyl;

or R? is a multi-ring structure having 2 o 4 rings whergin the rings are independently selected
from the group consisting of cycloalkyl, heterocycivi, aryl and hetercaryl and where some or all of the
rings may be fused to each other,

R® is selected from the group consisting of C1-Craalkyl, Co-Crralkenyl, Ca-Crxhydroxyalkyl,
Co-Cohydroxyalkenyl, Co-Cralkoxyalkyl, Cs-Crzoycloalkyl, Cs-Crzoycloalkylalkyl, aryl, C7-Casaralkyt,
Cs-Cozheterocyclyl, Cs-Crzheterocyelvlalkyl, C1-Cizheteroaryl and Ce-Cizheteroarylalkyt,

or R is a multi-ring structure having 2 o 4 rings whergin the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

RY,R72 RE RB2 RY R% RI° gnd R'% gre each independently selected from hydrogen or
C1-Caalkyl;

or R7 and R78 together, or R% and R? {ogether, or R® or R {ogether, or R and R {ogether are
an oxo group, provided that when V is -C{C)-, R and R7? together or R® and R% together do not form an
oxo group, while the remaining R7, R78, R8 R R® R R gand R are each independeantly selected
from hydrogen or C1-Caalkyl;

or one of R, R R7 and R togsther with one of R%, R®_ RY and R* form an alkylene bridge,

while the remaining R, R RV R’ RE R® R and R are each independently selected from hydrogen

or Ci-Caatkyl;
R is g hydrogen or C1-Caalkyl; and
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each R is independently selected from hydrogen or C4-Cgalkyl; or

a stereocisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, a
pharmaceutical composition thereof or a prod rug thereof.

In some embodiments of the compound of Formula 1Va,

W is -O-, -N(R")-, -C(R"),-, -C(O)-, -OC(O)-, -S(O)- (where t is 0, 1 or 2), -N(R")S(O)- (where t is
1 0r 2), -S(0),N(R")-, -C(O)N(R")-, -C(S)N(R')-, -OS(0)N(R")-, -OC(O)N(R")-, -OC(S)N(R")-,
-N(R"YC(O)N(R")- or -N(R")C(S)N(R")-;

Vis -C(0)-, -C(S)-, -C(O)N(R')-, -C(0)0-, -C(S)0O-, -S(O)- (where tis 1 or 2), -S(O)N(R")- (where
tis 1 or2) or -C(R"MH;

R*, R®, and R® are each independently selected from hydrogen, bromo, fluoro, chloro, methyl,
methoxy, trifluoromethyl, cyano, nitro, or -N(R"™)y;

In some embodiments of the compound of Formula Vb,

W is -O-, -N(R")-, -C(O)-, -S(O) (where tis 0, 1 or 2), -N(R")S(0).-, -S(0).N(R")-, -OS(0),N(R")-,
-C(O)N(R")-, -OC(OIN(R")-, -C(S)N(R")-, -OC(S)N(R")-, -N(R")C(0)-, -N(R"YC(O)N(R")-;

V is -C(O)-, -C(S)-, -C(O)N(R")-, -C(0)O-, -S(0),-, -S(0).N(R")- or -C(R'")H-;

R* R® and R® are each independently selected from hydrogen, fluoro, chloro, methyl, methoxy,
trifluoromethyl, cyano, nitro, or -N(R™),;

In some embodiments, the disclosure provides compounds of Formula (IVa) having the following

Formula (IvVca):

5 ploa R?
. RY R® R R72

N—" D—nN N

R? =N Q%Rea R®
_<O R6 RRQa y R8

o)

(IVca)

wherein:

R? is selected from the group consisting of C;-Cy.alkyl, C5-Cqqalkenyl, C7-Cqzhydroxyalkyl,
C,-Cyqalkoxyalkyl, Cs-Cqohydroxyalkenyl, Ca-Cqacycloalkyl, Cs-Cqacycloalkylalkyl, Cq3-Ciearalkyl,
C,-Cqzheteroaryl, Cs-Cysheterocyclylalkyl, Cs-Cisheterocyclyl, and C3-Cyheteroarylalkyl, provided that R?
is not pyrazinyl, pyridinonyl, pyrrolidinonyl or imidazolyl,

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl, where some or all of the rings
may be fused to each other;

R® is selected from the group consisting of C3-Cyalkyl, C3-Cyaalkenyl, Cs-Cqohydroxyalkyl,
C3-Cshydroxyalkenyl, C;-Cqzalkoxy, Cs-Cyaatkoxyalkyl, Cs-Cyscycloalkyl, Cs-Coscycloalkylalkyl, aryl,
C;-Cyoaralkyl, C3-Cqzheterocyclyl, C5-Cqsheterocyclylalkyl, C4-Cyheteroaryl and Cs-Cqsheteroarylalkyi;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

or R® or R* together, or R'® and R'®together form an oxo group, while the remaining R’, R” R?,

R® R® R% R' and R are each independently selected from hydrogen or C-Csalkyl;
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In some embodiments, the disclosure provides compounds of Formula IVa having the following
Formula IVcb:

10a R7
y RY R R R
\ X
«N@N :
R? =N g%Rm R®
O R RRga y RS
(IVeb)

wherein:

R? is selected from the group consisting of C4-Cy,alkyl, C,-Cqalkenyl, C,-Cq,hydroxyalkyl,
C,-Cyshydroxyalkenyl, Cq-Cealkoxy, Cs-Cozalkoxyalkyl, Cs-Cqacycloalkyl, C4-Cyocycloalkyialkyl,
C;-Cyearalkyl, C3-Cqoheterocyclyl, Cs-Cyheterocyclylalkyl, C4-Cqzheteroaryl and C3-Cqzheteroarylalkyl;

or R?is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R® is phenyl optionally substituted by one or more substituents selected from the group consisting
of halo, cyano, nitro, hydroxy, C4-Cealkyl, C4-Cetrihaloalkyl, C,-Cetrihaloalkoxy, C4-Cealkylsulfonyl,
-N(R'?),, -OC(O)R™, -C(O)OR™, -S(0),N(R™),, cycloalkyl, heterocyclyl, heteroary! and
heteroarylcycloalkyl, provided that R? is not pheny! substituted with optionally substituted thienyl;

or R® or R* together, or R" and R'® together form an oxo group, while the remaining R”, R™®, R?,
R% R® R% R'" and R'™ are each independently selected from hydrogen or C;-Csalkyl; and

each R" is independently selected from hydrogen, C;-Csalkyl, Cs-Cgcycloalkyl, aryl or aralkyl.

In some embodiments, the disclosure provides compounds of Formula IVa having the following
Formula 1Vd:

RY RS R'® R’

QR Ry LR
R2—§—N 7\ N  N-V,-R®
0O —N QMRBE

RS RRQa y RS

(Ivd)

wherein:

V, is -C(O)-, -C(S)-, -C(O)N(R")-, -C(S)N(R")-, -C(O)O-, -C(S)O-, -S(O)- (where tis 1 or 2), or
-S(O)XN(R")- (where tis 1 or 2):

R? is selected from the group consisting of C4-Czalkyl, C,-Cqzalkenyl, C,-Cshydroxyalkyl,
C,-Cohydroxyalkenyl, C4-Cealkoxy, Cs-Cqzalkoxyalkyl, Cs-Cq cycloalkyl, C4-Cqacycloalkylalkyl, aryl,
C;-Cyearalkyl, Cs-Cqzheterocyclyl, Cs-Cyoheterocyclylalkyl, C-Cqzheteroaryl, and Cs-Czheteroarylalkyl,

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other.

In some embodiments, the disclosure provides compounds of Formula IVa having the following
Formula iVe:
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R N— YN NV, RS

N )N oo
R2 O Ré R9a RS
(IVe)

wherein:

V, is -C(0)-, -C(S)-, -C(O)N(R")-, -C(S)N(R")-, -C(0)O-, -C(S)0O-, -S(O)- (where tis 1 or 2), or
-S(O)tN(R1)— (where tis 1 or 2);

R? is selected from the group consisting of C;-Cyzalkyl, C,-Cysalkenyl, C,-Cqohydroxyalkyl,
C,-Cyohydroxyalkenyl, Cs-Cypalkoxyalkyl, Cs-Cyocycloalkyl, C4-Cyocycloalkylalkyl, aryl, C,-Cigaralkyl,
Cs-Cqzheterocyclyl, C5-Cqzheterocyclylalkyl, C4-Cqzheteroaryl, and Cs-Cqzheteroarylalkyl,

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other.

In some embodiments, the disclosure provides compounds of Formula [Va having the following
Formula IVf:

0%))

wherein:

W, is -O-, -N(R")-, -S(O) (where tis 0, 1 or 2);

V, is -C(O)-, -C(S)-, -C(O)N(R)-, -C(S)N(R")-, -C(0)O-, -C(S)0-, -S(O)- (where tis 1 or 2), or
-S(OWN(R"Y)- (where tis 1 or 2);

R? s selected from the group consisting of C4-Cyoalkyl, C,-Cyzalkenyl, C,-Cishydroxyalkyl,
C,-Cyohydroxyalkenyl, Cs-Cqaalkoxyalkyl, Cs-Cyocycloalkyl, C4-Cq cycloalkylalkyl, aryl, C;-Cqgaralkyl,
Cs-Cysheterocyclyl, C3-Cqsheterocyclylalkyl, C4-Cqzheteroaryl, and Cs-Cqzheteroarylalkyl;

orR%isa multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other.

In some embodiments, the disclosure provides compounds of Formula [Va having the following
Formula IVaa:
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wherein:

W is -N(R")S(O) (where tis 1 or 2);

V is -C(O)-, -C(S)-, -C(O)N(R")-, -C(S)N(R")-, -C(O)O-, -C(S)0-, -S(O):- (where tis 1 or 2),
-S(O)N(R")- (where tis 1 or 2) or -C(R™)H.

In some embodiments, the disclosure provides compounds of Formula IVb having the following

Formula IVha:

10 R’
R R R5F§1°a R7alo
N— N—nN " N4
R2-§ N= 8a R3

RV \'R

(@] R6 R9a RB

(IVha)

wherein:

R? is selected from the group consisting of C;-Cyzalkyl, C5-Cqzalkenyl, C7-Cqhydroxyalkyl,
C4-Cyzalkoxy, C,-Cqoalkoxyalkyl, C3-Cyzhydroxyalkenyl, Cs-Cqzcycloalkyl, C4-Cqacycloalkylalkyl,
C13-Cearalkyl, C4-Cyzheteroaryl, C5-Cqsheterocyclylalkyl and C3-Cqzheteroarylalkyl, provided that R?is not
pyrazinyl, pyridinonyl, pyrrolidinone or imidazolyl;

or R?is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl, where some or all of the rings
may be fused to each other;

R® is selected from the group consisting of C3-Cpalkyl, Cs-Cyzalkenyl, C3-Cqzhydroxyalkyl,
Cs-Cqzhydroxyalkenyl, C5-Cyzalkoxy, Cs-Cyoalkoxyalkyl, Cs-Cqacycloalkyl, C4-Cqocycloalkylalkyl, aryl,
C+-Cyearalkyl, Cs-Cqzheterocyclyl, Cs-Cqsheterocyclylalkyl, Cq-Cizheteroaryl and Cs-Cozheteroarylalkyl;

or R® or R* together, or R" and R'®together form an oxo group, while the remaining R’, R™, R®,
R® R® R% R'®and R'® are each independently selected from hydrogen or C-Caalkyl.

In some embodiments, the disclosure provides compounds of Formula IVb having the following

Formula IVhb:

o R RS F\|:)\>11(;)a R7R7ao
N— N N—{
R~ N podtogea R
o) Ré'pod * Re
(Ivhb)
wherein:

R? is selected from the group consisting of C4-Cyaalkyl, Co-Calkenyl, Co-Cyzhydroxyalkyl,
C,-Cyshydroxyalkenyl, C4-Cgalkoxy, Cs-Cqoalkoxyalkyl, Cs-Ciycycloalkyl, C4-Ciacycloalkylalkyl,
C;-Cqearalkyl, Cs-Cyoheterocyclyl, Cs-Cqzheterocyclylalkyl, C4-Cqzheteroaryl and Cs-Cizheteroarylalkyl;

or R?is phenyl optionally substituted with one or more substituents selected from halo and
C+-Cetrihaloalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl, where some or all of the rings

may be fused to each other;
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R%is phenyl optionally substituted by one or more substituents selected from the group consisting
of halo, cyano, nitro, hydroxyl, C4-Cealkyl, C1-Cetrihaloalkyl, C4-Cgtrihaloalkoxy, C4-Cealkylsuifonyl,
N(R™),, -OC(O)R™?, -C(0)OR™, -S(0),N(R"?),, cycloalkyl, heterocyclyl, heteroaryl and
heteroarylcycloalkyl, provided that R?is not phenyl substituted with optionally substituted thienyl;

or R® or R% together, or R™ and R'® together form an oxo group, while the remaining R”, R’%, R®,
R® R® R% R' and R' are each independently selected from hydrogen or C-Csalkyl;

each R is independently selected from hydrogen, C4-Cgalkyl, Cs-Cecycloalkyl, aryl or aralkyl.

In some embodiments, the disclosure provides compounds of Formula Vb having the following
Formula IVi:

. R RS 51:3 R7R7a
R-§-N— H—N N-V,-R?
0 N= Rg% R8a

RO 'goa * R

(Vi)

wherein:

V, is -G(0)-, -C(S)-, -C(O)N(R")-, -C(0)O-, -S(0)- or -S(0),N(R")-;

R? is selected from the group consisting of C4-Cyalkyl, Co-Cyzalkenyl, C,-Cyohydroxyalkyl,
C,-Cyzhydroxyalkenyl, C-Cgalkoxy, Cs-Cqzalkoxyalkyl, Cs-Cqacycloalkyl, C4-Cacycloalkylalkyl, aryl,
C;-Cyearalkyl, Cs-Cqsheterocyclyl, Cs-Cqsheterocyclylalkyl, C1-Cqzheteroaryl, and Cs-Cqzheteroarylalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other.

In some embodiments, the disclosure provides compounds of Formula IVb having the following
Formula 1V}

R1 R4 R5 |:I§1100a R|—-;7a

RU N DN Nv,R

N N= RQ,%—QR&

/
R2 @) R® R9% RB
(IVj)
wherein:

Va is -C(O)-, -C(S)-, -C(O)N(R")-, -C(O)O-, -S(O),- or -S(0):N(R")=;

R? is selected from the group consisting of C4-Cqzalkyl, C,-Cyzalkenyl, C>-Cyphydroxyalkyl,
C,-Cyohydroxyalkenyl, Cs-Cqpalkoxyalkyl, Cs-Cqzcycloalkyl, Cs-Cqocycloalkylalkyl, aryl, C+-C,garalkyl,
C5-Cqoheterocyclyl, Cs-Cqzheterocyclylalkyl, C4-Cqzheteroaryl, and Cs-Cqzheteroarylalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other.
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In some embodiments, the disclosure provides compounds of Formula Vb having the following

Formula IVk:
10a R7
R* R° F‘{?‘O R7a
Re—=w,—/ D—N = N-V,-R®
N=— g Rsa
R® ITan y R8
(iVk)
wherein:

W, is -O-, -N(R1)- or -S(O)- (where tis 0, 1 or 2);

V, is -C(0)-, -C(S)-, -C(O)N(R")-, -C(0)O-, -S(O),- or -S(0).N(R")-;

R? is selected from the group consisting of C4-Cy,alkyl, C,-Cyzalkenyl, C>-Cqzhydroxyalkyl,
C,-Cyzhydroxyalkenyl, C3-Cyzalkoxyalkyl, C3-Ciocycloalkyl, Cs-Ccycloalkylalkyl, aryl, C7-Cogaralkyl,
Cs-Cyoheterocyclyl, Cs-Cyzheterocyclylalkyl, C4-Cyzheteroaryl, and Cs-Cyzheteroarylalkyl;

or R?is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other.

In some embodiments, the disclosure provides compounds of Formula Vb having the following

Formula IVia:

10 7

5 RY RO Ry RR7aO
X

7 NN N4
R2-N N= 9 ga R3

\ R R

R’ RO Red ~ Rs8

(IVia)
wherein:

R? is selected from the group consisting of C;-Cyaalkyl, Cs-Cysalkenyl, C7-Cizhydroxyalkyl,
C,-Cyoalkoxyalkyl, Cs-Cyzhydroxyalkenyl, C3-Ciocycloalkyl, C4-Ciocycloalkylalkyl, C13-Cygaralkyl,
C;-Cyzheterocyclylalkyl, and Cs-Cyoheteroarylalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl, where some or all of the rings
may be fused to each other;

R? is selected from the group consisting of Cs-C,alkyl, C3-Cyzalkenyl, Cs-Cqohydroxyalkyl,
C5-Cqohydroxyalkenyl, Cs-Cyqalkoxy, Cs-Cyralkoxyalkyl, Cs-Cyacycloalkyl, C4-Cyocycloalkylalkyl, aryl,
C;-Ciearalkyl, Cs-Cyzheterocyclyl, Cs-Cyoheterocyclylalkyl, Cs-Cqsheteroaryl and Cs-Cqsheteroarylalkyl;

or R%is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the

rings may be fused to each other.

In some embodiments, the disclosure provides compounds of Formula Vb having the following
Formula IVib:
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" 7
R4 R %15)&‘1 RR?a
o R~{L O
N N4
RE-N N7 pe-diot-ges RO
=Y R8s 8
R&2 R
{(IVib)
wherein:

R? is selected from the group consisting of C1-Craalkyl, Co-Crralkenyl, Ca-Crxhydroxyalkyl,
Co-Cohydroxyalkenyl, Cs-Craalkoxyalkyl, Cs-Crzoycloalkyl, Cs-Crzoycloalkylalkyl, aryl, C7-Crsaralkyt,
5 Cs-Cozheterocyclyl, Cs-Crzheterocyelvlalkyl, C1-Cizheteroaryl and Ce-Cizheteroarylalkyt,
or R?is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,
R3 is naphthyl or phenyl, each optionally substituted by one or more substituents selected from
10 the group consisting of halo, cyano, nitro, hydroxy, Ci-Cealkyl, C1-Cstrihaloalkyl, C1-Cetrihaloalkoxy,
C+-Cealkylsulfonyl, -N({R'%,, -OC{OR2, -C{OYOR 2, -S{0RN{R),, cycioaikyl, helerooyeiyl, heteroaryl and
heteroarvicycloalkyl, provided that R® is not phenyl substituted with optionally substituted thienyl, and
provided that when R?® is naphthyl, R? cannot be Ci-Csalkyl, Co-Cshydroxyalkyl or phenyl substituted by
amino;
15 each R is independently selected from hydrogen, C+-Cealkyl, Cs-Cscycloalkyl, aryl or aralkyl.
Compounds of Formula (IV) may be synthesized by methods known in the ar, e.g., those
described in international Patent Publications No. WO2005/011656 and WO2005/011654. In some
embodiments, the SCD inhibitor is a compound disclosed in international Patent Publications No.
WOZ005/011656 and WO2005/011654, the compounds of which are herein incorporated by reference.
20 In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula V.

Rﬁa RS 9 R4 REE R6
TR s = L 2
X X

G J
RE-W— SN = N-v-R? G(Or—d . K-v-R®
L=M iy A gea =1 R7%<\Raa
RT;& Rﬁ R?a R&
{(Va) (Vo)
wherein:

esach R' is independently selected from the group consisting of hydrogen, C+-Cizalkyi,
25 Co-Cizhydroxyalkyl, C4+-Cracycloalkylalkyl and Cr-Croaralkyl;

R? is selected from the group consisting of C1-Cazalkyl, C2-Crzalkenyl, Co-Cizhydroxyalkyl,
Co-Cazhydroxyalkenyl, Co-Cizalkoxyalkyl, Ca-Crzoycloalkyl, Cs-Cracycloalkylalkyl, arvl, C7-Croaralkyl,
Cs-Cizheterocyclyl, Ca-Cizheterocyclvlalkyl, Ci-Crzheteroaryl, and Ca-Cizheteroarylalioyt;

or R?is a multi-ring structure having 2 1o 4 rings wherein the rings are independently selected

30 from the group consisting of cycloalkyl, heterocyclyl, aryl and heleroaryl and where some or all of the
rings may be fused to each other;

each R%, R%, Rf R® R7 R, R? and R® is independently selected from hydrogen or Ci-Csalkyl;
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or R% and R% {ogether, or R and R® together, or R and R together, or R? and R®* together are
an oxo group, provided that when V is -C(0)-, R® and R® together or R® and R¥ together do not form an
oxo group, while the remaining R%, R% R% RS R7 R7# R® and R% are each independently selected from
hydrogen or Cs-Caalkyl;

each R® is independently selected from hydrogen or Ci-Csalkyl.

In some embodiments of the compound of Formula Va,

X and y are each independentiy 1, 2 or 3;

G, J, L and M are each independently selected from -N= or -C{(R%)=; provided that at most two of
G, J, L and M are -N=;

Vis -C{Oy-, -C{O)O-, ~C(S)-, ~-C{OIN(RY)~, -S(O)- (where tis 0, 1 or 2}, -S(O)N(R")- (where pis 1
or 2}, -C{RYH-, -N{R"}~, -C=NR'™-, or -0-;

W is a direct bond, -N({RHC(O)-, -CIOINRY-, -OCONRY-, -N{RHCOIN(R Y-, -0, -N(R")-,
~S{O¥- (where Lis 0, 1 or 2), -NRHS(O)p- (where pis 1 or 2), -S(O)pN{RY- (where pis 1 or 2}, -C(O)-,
~OS{01NR Y-, ~OC{O)-, ~-C{O0-, -NIRHCO)O-, -NRICENRIENR -, -NRIC(E=SINR!-, or -C{=NRIONR-;

each R is independently selected from the group consisting of hydrogen, C+-Crzalkyt,
Ca-Cozeycloalkylalkyl, C+~Cicaralkyl, OR, and cyano;

R® is selected from the group consisting of C-Cuzalkyl, Ca-Cralkenyl, Co-Crzhydroxyalkyl,
Co-Cohydroxyalkenyl, Ca-Crzalkoxyalkyl, Cs-Crzoycloalkyl, Cs-Chzoycioaliylalkyl, aryl, C7-Crsaralkyt,
Cs-Cazheterocyclyl, Ca-Crzheterocycivlalkyl, Ci-Cizheteroaryl and Cs-Cizheteroarylalkyt,

or R is a multi-ring structure having 2 o 4 rings whergin the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

each R* is independently selected from hydrogen, fluoro, chloro, methyl, methoxy, triftucromethyi,
eyano, nitro or -N(R%y;

or one of R R% RE and R% together with ong of R7, R R*® and R¥ form an alkylene bridge,
while the remaining R®, R% R% R R7 R RS and R?® are each independently selected from hydrogen
or C1-Caatkyl;

R is hydrogen or Ci-Caalkyl;

provided that when G, J and L are each -C(R*) where each R* is hydrogen, and M is -N=, and x s
1or2andyis 1, ¥ cannot be -NERHC(O)-,

a steregisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof,

In some embodiments of the compound of Formula Vb,

x and v are each independently 0,1, 2 or 3;

G is -N= or -C(R%)=;

J and K are each independently N or C(R™);

L and M are each independently -N= or -C(R%=; provided that L and M cannot both be -C(R9=
when G is ~-C(RY= and provided that L and M cannot both be -N= when G is -N=;

Vis & direct bond, -N(RY-, -NRDYC(O)-, ~Q-, -C{Q)-, -C(OYD-, ~-C(8)-, -C{OIN(R")-, -S(O)~ (where
pis 0, 1or2) or -S(O)pNRY- (wherepis 1 or 2);

W is a direct bond, -N({RDYC(O)-, -CIOINRY)-, -OCC{OIN(R -, -N(RHCONR Y-, -O-, -N(R"}-,
-S(Ok- (where tis 0, 1 or 2), -N{RMYS(O)- (where pis 1 or 2), -S{O)N(RY)- (where pis 1 or 2}, -C{O)-,
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-0S(0),N(R)-, -OC(0)-, -C(0)O-, -N(R")C(O)O-;

R® is selected from the group consisting of hydrogen, C4-Cyalkyl, Co-Cizalkenyl,
C,-Cqshydroxyalkyl, C,-Cyzhydroxyalkenyl, C,-Cqzalkoxyalkyl, C3-Cq.cycloalkyl, C4-Cyacycloalkylalkyl, aryl,
C;-Cygaralkyl, Cs-Cqzheterocyclyl, Cs-Cqzheterocyclylalkyl, C4-C2heteroaryl and Cs-Cqoheteroarylalkyl;

or R®is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroary! and where some or all of the
rings may be fused to each other;

each R*is independently selected from hydrogen, fluoro, chloro, C4-Cyaalkyl, C4-Cqalkoxy,
haloalkyl, cyano, nitro or —N(Rg)z;

or one of R®, R® R® and R together with one of R?, R"®, R® and R* forms a direct bridge or an
alkylene bridge, while the remaining R®, R, R®, R*, R”, R"%, R?, and R* are each independently
selected from hydrogen or C4-Csalkyl,

R is independently selected from hydrogen, fluoro, chloro, C4-Cyzalky! or C,-Cyralkoxy;

as a stereoisomer, enantiomer or tautomer thereof, as a mixture of sterecisomers, as a
pharmaceutically acceptable salt thereof, or as a prodrug thereof.

In some embodiments, the disclosure provides compounds of Formula Va having the following
Formula Vc:

R5a R6
Gl R5 . R6a
R-W— =N = N-V-R?
L=M 7/9-)y—$R8a
R7a R8
(Ve)

wherein:

W is -N(R")C(O)-, -C(O)N(R)-, -OC(O)N(R")-, -N(R")C(O)N(R")-, -O-, -N(R')-, -S(O)r- (where t is
0, 1 or 2), -N(R")S(0)z-, -S(0)N(R")-, -C(0)-, -OS(0)oN(R")-, -OC(O)-, -C(0)0- or -N(R')C(0)O-;

Vis -C(0)-, -C(0)0-, -C(S)-, -C(O)N(R")-, -S(0)z-, -S(0):N(R")-, -C(R™)H-;

G, J, L and M are each independently selected from -N= or -C(R*=; provided that at least two of
G, J, L and M are -N=, and provided that when G and J are both -C(R4)=, L and M cannot both be -N=,
and when L and M are both -C(R4)=, G and J cannot both be -N=;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, a
pharmaceutical composition thereof or a prodrug thereof.

in some embodiments, the disclosure provides compounds of Formula Va having the following

Formula Vd:
R5a R6
5 6a
N—J R . R
R-w— S—N = N-V-R®
N=M 57 y RSa
R7a R8
(Vd)
wherein:
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W is -N(R")C(O)-, -C(OIN(R')-, -OC(O)N(R")-, -N(R")C(O)N(R'")-, -O-, -N(R")-, -S(O)r- (where t is
0, 1 or 2), -N(R")S(O),-, -5(0),N(R")-, -C(O)-, -0OS(0),N(R")-, -OC(0)-, -C(0)0- or -N(R"C(0)0-;

Vis -C(O)-, -G(0)0-, -C(S)-, -C(O)N(R")-, -S(O)2-, -S(O):N(R)-, -C(R')H-;

J and M are each independently selected from -N= or -C(R4)=;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, a
pharmaceutical composition thereof or a prodrug thereof.

In some embodiments, the disclosure provides compounds of Formula Va having the following

Formula Ve:
G NS'::1 RGRsa
R-w— YN N4 .
N=M I§7a m Rﬁsa R
(Ve)
wherein:

W is -N(RY)C(0)-, -C(O)N(R")- or -OC(O)N(R")-;

G and M are each -C(R%)=;

R? is selected from the group consisting of C4-Cqsalkyl, C,-Cqalkenyl, C,-Cyohydroxyalkyl,
C,-Cy,hydroxyalkenyl, Cs-Cyzalkoxyalkyl, Cs-Cyacycloalkyl, C4-Cyocycloalkylalkyl, C7-Cqearalkyl,
Cs-Crpheterocyclyl, Cs-Cqzheterocyclylalkyl, C4-Cyoheteroaryl, and Cs-Czheteroarylalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R® is phenyl optionally substituted by one or more substituents selected from the group of halo,
cyano, nitro, hydroxy, C4-Cgalkyl, C1-Cetrihaloalkyl, C-Cgtrihaloalkoxy, C4-Csalkylsulfonyl, -N(R12)2,
-OC(O)R™, -C(0)OR™, -S(0),N(R"?),, cycloalkyl, heterocyclyl, heteroaryl and heteroarylcycloalkyl,
provided that R? is not phenyl substituted with optionally substituted thienyl;

each R®, R® R® R® R’ R™ R®and R™ is independently selected from hydrogen or C4-Csalkyl;

or R® and R together or R” and R™ together form an oxo group, while the remaining R®, R**, R®,
R% R’, R R®and R® are each independently selected from hydrogen or C;-Csalkyl;

each R' is independently selected from hydrogen, C4-Cealkyl, Cs-Cecycloalkyl, aryl or aralkyl;

a sterecisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, a
pharmaceutical composition thereof or a prodrug thereof.

In some embodiments, the disclosure provides compounds of Formula Va having the following

Formula V¥
R5a R6
R5 Rsa
G—N X
rRe-w— BN = N—4
= 3
L=N R7 Y RSa R
R7a R8
(Vf)
wherein:
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W is -N(R")C(O)-, -C(O)N(R")- or -OC(O)N(R")-;

G and L are each -C(R4)=;

R? is selected from the group consisting of C4-Cyalkyl, C,-Cyralkenyl, Co-Czhydroxyalkyl,
C,-Cy.hydroxyalkenyl, Cs-Cy.alkoxyalkyl, Cs-Cqocycloalkyl, Cs-Cyacycloalkylalkyl, C;-Cqearalkyl,
C5-Cyzheterocyclyl, Cs-Cqzheterocyclylalkyl, C;-Cizheteroaryl, and C;-Cyzheteroarylalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R? is phenyl optionally substituted by one or more substituents selected from the group of halo,
cyano, nitro, hydroxy, C4-Cealkyl, C1-Cetrihaloalkyl, C,-Cgtrihaloalkoxy, C4-Cealkylsulfonyl, -N(R™),,
-OC(0)R"™, -C(O)OR™, -S(0):N(R"),, cycloalkyl, heterocyclyl, heteroaryl and heteroarylcycloalkyl,
provided that R® is not pheny! substituted with optionally substituted thienyl;

each R®, R% R®, R® R’, R™ R® and R® is independently selected from hydrogen or C4-Caalkyl;

or R® and R® together or R” and R together form an oxo group, while the remaining R® R* RS,
R® R’ R’ R®and R® are each independently selected from hydrogen or C-Cgalkyl;

each R%is independently selected from hydrogen, C,-Cgalkyl, C3-Cecycloalkyl, aryl or aralkyl;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceuticaily acceptable salt thereof, a
pharmaceutical composition thereof or a prodrug thereof.

In some embodiments, the disclosure provides compounds of Formula Va having the following
Formula Vca:

R5a Re
G—J R5 2 R6a
rR-W— D—N = N-V-R®
L=M 7 Ay{~ree
R?a RB
(Vca)

wherein:

W is -N(R"YC(O)N(R")-, -O-, -N(R")-, -S(O)- (where tis 0, 1 or 2), -N(R"S(O)z-, -S(O),N(R')-,
-C(0)0- or -N(R")C(0)O-;

V is -C(0)-, -C(0)0O-, -C(S)-, -C(ON(R")-, -S(O)2-, -S(0),N(R")-;

G, J, L and M are each independently selected from -N= or -C(R*)=; provided that at least two of
G, J, L and M are -N=, and provided that when G and J are both -C(R4)=, L and M cannot both be -N=,
and when L and M are both -C(R*=, G and J cannot both be -N=;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, a
pharmaceutical composition thereof or a prodrug thereof.

Compounds of Formula (V) may be synthesized by methods known in the art, e.g., those
described in International Patent Publications No. W02006/086445, WO02006/034446 and
WO2005/011657. In some embodiments, the SCD inhibitor is a compound disclosed in International
Patent Publications No. W0O2006/086445, W02006/034446 and WO2005/011657, the compounds of

which are herein incorporated by reference.
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In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

Formula Vi

N=N  podiopee
Rga R&
v

wherein:

x and ¥ are each independently 1, 2 or 3;

W is ~-C{ON{R -, -CON[C{OR}-, -NRHTCOIN{R Y- or -N{RHBTC(O)-;

Vis -C{C)-, -C{S)-, -C(ROH-;

each R' is independently selected form the group consisting of hydrogen; C1-Csalky! optionally
substituted with one or more substituents selected from the group consisting of halo, methyt or
trifluoromethyil; and Ca-Csalkyl optionally substituted with one or more substituents selected from the
group consisting of methoxy and hydroxyl,;

R is selected from the group consisting of hydrogen, C+-Cealkyl and cycloalkyi;

2 is selected from the group consisting of C1-Craalkyl, Ca-Cizalkenyl, Ca-Cizhydroxyalkyl,

>Cizhydroxyalkenyl, Ci-Crzalkoxy, Co-Crzalkoxyalkyl, Ca-Cizcycloalkyl, Ca-Cracycioalkylalkyl, arvi,
C7-Cioaralkyl, Ca-Cizheterocyeiyi, Cs-Cazheterocyelylalkyl, Ci-Cizhetercaryl, and Cs-Cizheteroarylaikyi,
or R? is a multi-ring structure having 2 to 4 rings wherain the rings are independently selected
from the group consisting of cycloalkyl, heterocyelyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

R is selected from the group consisting of C1-Cyzalkyl, Ca-Cizalkenyl, Co-Cizhydroxyalkyl,
Ca-Cozhydroxyalkenyi, Ci-Crzalkoxy, Co-Chzalkoxyalkyl, Cs-Cizeoycloalkyl, Co-Craoycloalkylalkyl, aryi,
C7-Ciaralkyl, Ca-Cizhelerocyelyl, Cs-Crzheterocyelylalkyl, Ci-Cizheteroaryl and Cs-Cozheteroarylaliyl;

or R*is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyelyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

R* and R® are each independently selected from hydrogen, fluoro, chiors, methyl, methoxy,
triflucromethyl, cyane, nitro or -N{(R¥2);;

R8 Rea R7 R RE R84 R and R gre each independently selecled from hydrogen or
C+-Cealkyl;

or R® and R together, or R and R together, or R® and R% {ogether, or R® and R® together are
an oxo group, provided that when V is -C(O)-, R” and R7@ together or R® and R? {ogether do not form an
oxo group, while the remaining R®, Rf R7 R7a R8 R% R® and R% are each independently selected from
hydrogen or Cy-Caalkyi;

or one of RS, R%, R7 and R72 together with ong of R8, R% R and R form an alkylene bridge,
while the remaining R®, Rfa R7 R7a R8 R R? and R°3 are each independently selected from hydrogen
or Cq-Caalkyl;

R is hydrogen or C1-Csalkyl, and
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each R'? is independently selected from hydrogen or C;-Cealkyl,
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, a

pharmaceutical composition thereof or a prodrug thereof.
In some embodiments, the disclosure provides compounds of Formula VI having the following

Formula Via:
RBa R?
R4 R5 RGMR'M
X
R2—wj—\g——N N—F
N=N  o47{-gea R’
RQa RS
(Vla)
wherein:

W is -C(O)N(R")- or -N(R")C(O)-;

R? is selected from the group consisting of C;-Cyalkyl, C3-Cqzalkenyl, C7-Cyzhydroxyalkyl,
C,-Cyalkoxyalkyl, Cs-Cyzhydroxyalkenyl, Cs-Cq2cycloalkyl, C4-Cyscycloalkylalkyl, Cq3-Cqearalkyl,
C5-Cqoheterocyclylalkyl, and Cs-Cyzheteroarylalkyl;

or R?is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl, where some or all of the rings
may be fused to each other;

R® is selected from the group consisting of C3-Cyalkyl, C3-Cyzalkenyl, Cs-Cyohydroxyalkyl,
Cs-Cqohydroxyalkenyl, C3-Cyalkoxy, Cs-Cyzalkoxyalkyl, C3-Cyocycloalkyl, C4-Cyocycloalkylalkyl, aryl,
C,-Cqparalkyl, C3-Czheterocyclyl, C5-Cyzheterocyclylalkyl, Cs-Cqzheteroaryl and Cs-Cyzheteroarylatkyl;

or R%is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R* and R® are each independently selected from hydrogen, fluoro, chloro, methyl, methoxy, and

trifluoromethyl.
In some embodiments, the disclosure provides compounds of Formula VI having the following

Formula Vlib:
R4 R5 Rﬁa R7

RG R?a
4;4—% A
RZ—WAQ/—\g—'N o

N=N o bt

Roa RS
(VIb)
wherein:
Ais oxygen or sulfur;
W is -C(O)N(R")- or -N(R"C(0)-;
R? is selected from the group consisting of C4-Caalkyl, C,-Ciaalkenyl, Co-Cqzhydroxyalkyl,
C,-Cyzhydroxyalkenyl, C4-Cealkoxy, Cs-Cqzalkoxyalkyl, Cs-Cyocycloalkyl, C4~Cyocycloalkylalkyl, aryl,
C,-Cyoaralkyl, Cs-Cqsheterocyclyl, Cs-Cyoheterocyclylalkyl, C,-Cyzheteroaryl, and C3-Cyzheteroarylalkyl;
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or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R® is phenyl optionally substituted by one or more substituents selected from the group consisting
of halo, cyano, nitro, hydroxy, C4-Cealkyl, C4-Cetrihaloalkyl, C4-Cetrihaloalkoxy, C,-Cgalkylsulfonyl,
N(R"),, -OC(O)R", -C(O)OR", -8(0).N(R™),, cycloalkyl, heterocyclyl, heteroaryl and
heteroaryicycloalkyl, provided that R? is not phenyl substituted with optionally substituted thienyl;

R* and R°® are each independently selected from hydrogen, fluoro, chloro, methyl, methoxy, and
trifluoromethyl.

each R'" is independently selected from hydrogen, C4-Cgalkyl, Cs-Cocycloalkyl, aryl or aralkyl.

In some embodiments, the disclosure provides compounds of Formula VI having the following

Formula Vic:
o R RS R|§6a R7R7a .
R N— NN N4
RgN S N=N R:ga y RsRaa R3
(Vic)
wherein:

R? is selected from the group consisting of C4-Cyaalkyl, C,-Cyalkenyl, Co-Ciohydroxyalkyl,
C,-Cyohydroxyalkenyl, C,-Cypalkoxyalkyl, Cs-Cqacycloalkyl, C4-Cqzcycloalkylalkyl, C;-Cqoheterocyclyl,
Cs-Cyoheterocyclylalkyl, aryl, C,-Cqgaralkyl, C4-Coheteroaryl, and Cs-Cyzheteroarylalkyl;

or R?is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R* and R® are each independently selected from hydrogen, fluoro, chloro, methyl, methoxy, and
trifluoromethyl.

In some embodiments, the disclosure provides compounds of Formula Vi having the following
Formula Vida:

N=N  pe-9h{-Rre= R’
Rga RB
(Vida)

wherein:

W is -C(O)N(R")-, -N(R")C(O)N(R")- or -N(R")C(O)-;

R? is selected from the group consisting of C;-Cqzalkyl, C,-Cq.alkenyl, C-Cyzhydroxyalkyl,
C,-Cohydroxyalkenyl, C4-Cyzalkoxy, C,-Cyzalkoxyalkyl, Cs-Cyocycloalkyl, C4-Cyycycloalkylalkyl,
C1s-Croaralkyl, Cs-Czheterocyclyl, Cs-Cyzheterocyclylalkyl, C4-Cqoheteroaryl, and Cs-Cysheteroarylalkyl;

R" is hydrogen or C4-Caalkyl; and
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each R'? is independently selected from hydrogen or C4-Cgalkyl;

provided, however, that R? cannot be pyrazinyl, pyridinonyl, pyrrolidinony! or imidazolyl.

In some embodiments, the disclosure provides compounds of Formula VI having the following
Formuia Vidb:

RGa R7
R4 RS Ra\é—)——é R72 R10
X
RZ—W—g/—\g——N N—
N=N  po-9%{-Rea R®
RQa RB
(Vidb)

wherein:

W is -C(O)N(R")-, -N(R")C(O)N(R")- or -N(R")C(O)-;

R® is selected from the group consisting of C;-Cyaalkyl, C2-Czalkenyl, C,-Cyzhydroxyalkyl,
C,-Cyzhydroxyalkenyl, C4-Cyzalkoxy or C,-Cqzalkoxyalkyl.

In some embodiments, the disclosure provides compounds of Formula VI having the following

Formula Vle:
RGa R7
R4 R5 R6 R7a A
é)x <
RZ—WWN N—<
N=N Rg y R8a R3
Rga R8
(Vib)
wherein:

W is a direct bond, -C(O)N(R")-, -C(O)N[C(O)R"?]-, -N(R"C(O)N(R")-, -N(R")C(O)-,
-OC(O)N(R")-, -N(R")S(O),~ (where p is 1 or 2), -S(0),N(R")- (where p is 1 or 2), -C(O)-, -OS(0)N(R")-,
-0(C)0-, -C(0)0-, -N(R")C(0)O-, -N(RC(=NR")N(R')-, -N(R")C(=S)N(R")-, -N(R")C(=NR'?)-, or
-C(=NR™)N(R")-;

V is -C(0)-, -C(0)0O-, -C(S)-, -C(O)N(R"), -S(O)- (where tis 0, 1, or 2), -S(O)pN(R1)- (where pis 1
or 2), -C(R")H- or -C(=NR"?)-;

R' is selected from the group consisting of hydrogen, -OR", cyano, C;-Cgalkyl and
cycloalkylalky!.

Compounds of Formula (VI) may be synthesized by methods known in the art, e.g., those described in
International Patent Publications No. W02005/011655, W0O2006/086447 and WO02009/106991. In some
embodiments, the SCD inhibitor is a compound disclosed in International Patent Publications No.
WO2005/011655, WO2006/086447 and W0O2009/106991, the compounds of which are herein
incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula VII:
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R 4 R:’ia RS
"""" O

N=X ~V-R? -V-R?
2 /1\\/3.. M RTM Réa R?,;} ‘% Réa
W R7a Ria 8
(Viia) (Viib)

wherein:

gach R is independently selected from the group consisting of hydrogen, C+-Cazalkyl,
Ce-Cizhydroxyalkyl, Cs-Cracycloalkylalkyl and Cs-Cosaralkyi;

R? is selected from the group consisting of C1-Cazalkyl, Ca-Cazalkenyl, Co-Cizhydroxyatkyl,
Ca-Cuzhydroxyalkenyl, Co-Crzalkoxyalkyl, Cs-Crzcycloalkyl, Ca-Cracycloalkylalkyl, aryl, Cr-Crsaralkvl,
Ce-Crizheterooyclyl, Cae-Crzheterocyclylalkyl, Ci-Crzheteroaryl, and Ce-Czheleroaryialkyl;

or R2is a multi-ring structure having 2 to 4 rings wherein the rings are indspendently selected
from the group consisting of cycloalkyl, heterocyciyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

RS, R RS REs R R RS and R are sach independently selectad from hydrogen or Ci-
Caalkyt;

or R® and R* together, R® and R% together, or R7 and R7 together, or R® and R% {ogether are an
OXO group, provided that when V is -C{0)-, R® and R®® {ogether or R and R together do not form an oxo
group, while the remaining R% R* R®, R% R7 R R? and R% are each independently selected from
hydrogen or Cs-Caalkyl;

or one of RS, R%, R5 and R% {ogether with one of R7, R72, R® and R% forms a direct bond or an
alkylene bridge, while the remaining R®, R% R8 RS R7 R72, R® and R are each indepandently selected
from hydrogen or Gi-Caalkyl;

each R¥ is independently selected from hydrogen or Cy-Cealkyl,

as a stereoisomer, enantiomer or tautomer thereof, as a mixure of stereoisomers, as a
pharmaceutically acceptable salt thereof, or as a prodrug thereof.

In some embodiments of the compound of Formula Viia,

X and y are each independentiy 1, 2 or 3;

J and K are each independently N or C(R');

Lis N or C(R*);

M is ~N= or -C{R*-;

W is a direct bond, -N({RHC(O)-, -CIOINRY-, -OCONRY-, -N{RHCOIN(R Y-, -0, -N(R")-,
~S{Op- (where tis 0, 1 or 2), -N{RHYS(O)p- (where pis 1 or 2), -S{O)N(RY- (where pis 1 or 2), -C{O}-,
~O8{01NR Y-, ~OC{O)-, ~-CO0-, -NRHTOYO- or -CR N2,

Vs -N{RD-, -NRHYTC(C)-, -C{O)-, -COYO-, -G8}, ~-C{OINRD-, -S{O)p- (where pis 6,1 or 2 or
~S{ONEY- (wherein pis 1 or 2) or ~-C{RWOH;

R® is selecied from the group consisting of C1-Cizalkyl, C2-Crzalkenyl, Cz-Crzhydroxyalkyl,
Co-Cohydroxyalkenyl, Ca-Crzalkoxyalkyl, Cs-Crzoycloalkyl, Cs-Chzoycioaliylalkyl, aryl, C7-Crsaralkyt,
Cs-Cazheterocyclyl, Ca-Crzheterocycivlalkyl, Ci-Cizheteroaryl and Cs-Cizheteroarylalkyt,
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or R%is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

each R*is independently selected from hydrogen, fluoro, chloro, C4-Cizalkyl, C4-Cjzalkoxy,

haloalkyl, cyano, nitro or -N(R®);;

(¢,

R' s a hydrogen or C;-Csalkyl; and

R"is independently selected from hydrogen, fluoro, chloro, C4-C1alkyl or C4-Cyralkoxy;

In some embodiments of the compound of Formula Vlib,

x and y are each independently 0, 1, 2 or 3;

10 J and K are each independently N or C(R");

Vs a direct bond, -N(R")-, -N(R")C(O)-, -O-, -C(O)-, -C(0)O-, -C(S)-, -C(O)N(R")-, -S(O),- (where
pis 0, 1 or 2) or -S(0),N(R")- (where p is 1 or 2);

Wis REN(R')C(O)-, R=C(O)N(R")-, RZ-OC(O)N(R')-, R-N(R")C(O)N(R")-, R®-O-, R®%N(R")-,
R2-S(O)- (where tis 0, 1 or 2), R2-N(R")S(O),- (where p is 1 or 2), R-S(O),N(R")- (where p is 1 or 2),

15  R%C(0)-, R=OS(O);N(R')-, R%OC(O)-, R-C(0)O-, R*N(R")C(0)O- or R*-C(R")-;

R® is selected from the group consisting of hydrogen, C4-Cyzalkyl, C,-Cyzalkenyl,
C,-Cohydroxyalkyl, C,-Cyohydroxyalkenyl, C,-Cyzalkoxyalkyl, Cs-Cqacycloalkyl, Cs-Cyocycloalkylalkyl, aryl,
C;-Cyearalkyl, Cs-Cyzheterocyclyl, Cs-Cyzheterocyclylalkyl, C4-Czheteroaryl and C;-Cyzheteroarylalkyl,
provided that R® is not optionally substituted cyclopentyl or an optionally substituted 5-membered

20  heterocyclic ring;

or R® is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R*is hydrogen, fluoro, chloro, hydroxyl, C4-C2alkyl, C,-Cpalkoxy, haloalkyl, cyano, nitro or

25 -NR:;
each R" is independently selected from hydrogen, fluoro, chloro, C,-Cyzalkyl or C4-Cyalkoxy.

in some embodiments, the disclosure provides compounds of Formula Vila having the following

Formula Vlic:
R5a RG
R2 E ,G\ R5 Rﬁa
\ ST 4 X
w-bOLU( F— ° k-v-R®
A ‘M R7 y R8a
R7a R8
(Vlic)
30 A, D, E, G, Z L, and M are each independently N, NH or C(R4);

T and Q are each independently C or N.
In some embodiments, the disclosure provides compounds of Formula Vlib having the following
Formula VIld:
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{Viid)
W is -CN, RZ-N({RHYC(O)-, RE-C{OIN(RY)-, RE-OCC{OINR}-, RANRHC(OINRY-, R20-, RZN(RY-,
R2-8(O)- (where tis 0, 1 or 2), REN{RHYS(O)p- (where p is 1 or 2), RE-S(O)pN{RY- (where pis 1 or 2), R
C{O)-~, RE-OS(ORNR)-, R2-0OC{0)-, R%-C{8)0-, RENRHC(O)O- or R2-C(R")2-.

L Compounds of Formula (Vi) may be synthesized by methods known in the art, e.g., those
described in international Patent Publications No, WO2006/034312 and WO2008/034441. In some
embodiments, the SCD inhibitor is a compound disclosed in international Patent Publications No.
WOZ008/034312 and WO2008/034441, the compounds of which are herein incorporated by reference.

in some smbaodiments of any of the foregoing methods, the SCD inhibitor is a compound of
10 Formula VIl

g (R‘*)p (Rﬁ)a
g e
\ / \\ _ ’
W N N\_HK Y W
{(R%p \\/ a /

(villa) {VHib)

wherein:
K is selected from N or C(R5);
L is -N= or -C(RH=;
15 each R'! is independently selected from the group consisting of hydrogen, alkyt, hydroxyailkyl,
cycloalkylaikyl and aralkyl,
each R® is alkyl;
or gne of R® together with one of R® on a diufferent carbon atom form an alkylene bridge, while
the remaining R¥s are sach alkyl;
20 RS is hydrogen, alicyt, fluoro or chloroe; and
R7 is hydrogen, alicyl, fluors, chioro, methoxy, triffuoromethyt, cyano, nitro or -N{RYz;
or a steragisomer, enantiomer or tautomer thereof, or a racemic or non-racemic mixture theraof,
or a pharmaceuiically acceptable salt or prodrug thereof.
in some embaodiments of the compound of Formula Villa,
25 pisGio 7,
Q is an optionally substituted alkylene bridge or -{CHLA{CH2)y- where x and y are independently
selected from 0, 1, 2, or 3 and A is selected from -O-, -C{O)-, -N{RM-, -N(RHYC(O)-, -COINRY-, -S{O)-
{(wheretis G, 1or2);
W is -N{RHC(O)-, ~-C{OIN(R Y-, -OCOIN(R Y-, -NRHC(OIN(R -, -O-, -N(R)-, -B3(Op- (whers t is
30 0,1 0r2), -C{O), -NRHS(O)z-, -SC)2NR Y-, ~OS(0)2NR -, -OC(O)-, -C{OYO-, -NRHC{OYO-,
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~NERDCINRINR Y-, -NRDCEINR Y-, -NRHCNR -, -CNR'N(R")-, heteroaryl, heterocyelyl ora
direct bond;

when K is C(R%), V is -O-, -C{O})-, -C{OYO-, -OC(C)-, -C(S)-, -CLOINRY-, -NRHC{O)-, -S(Ox-
{where tis 0, 1 or 2}, ~-S{Q)N(R")- (where g is 1 or 2}, -N{RYS(O)y- (where g is 1 or 2), -C(RH- or
~C{NR)-:

each R is selecled from the group consisting of hydrogen, Ci-Csalkyl, cycloalkylalkyl, -OR! and
cyano;

R2? is selected from the group consisting of alkylene, cycloalkyl, aryl, heterocyclyl, and heleroaryi;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocycelyl, aryl and heleroaryl and where some or all of the
rings may be fused to each other,;

R® is alikkyl, alkenyl, hydroxyalkyl, hydroxyalicenyi, alkoxyaliyl, cycloaliyl, cycloaikylaikyl, aryi,
aralkyl, heterocyciyl, heterocyclvialkyl, heteroaryl and heteroarylalkyl;

or R? is a multi-ring structure having 2 ic 4 rings whergin the rings are independently selected
from the group consisting of cycloalkyl, heterocycivi, aryl and hetercaryl and where some or all of the
rings may be fused to each other,

R4 is hydrogen, fiuoro, chioro, methyl, methoxy, trifiuoromethyl, cyano, nitro or -N{RY2.

in some embodiments of the compound of Formula Villb,

pisfto2,

qistog;

W is -NRHC({O)-, -C{OINR Y-, -OCOINR -, -NERHCOIN(R -, -C-, -N(RY-, -S(Oh- (where tis
0, 1 or 2}, -C{O)-, -NRHS(O)2-, -S{O)2N(R Y-, -OS(ORNRY-, -OCQO)-, -C{OHYT-, -N{RHC{OYO-,
~NRIC(=NRIGNR - -NRIC{ESINR-, -NRIR12MNC-, or -C=(NR3)NR!-, a heteroaryl group, a heterocyclyl
group or a direct bond;

Vis -C(O)-, -C{OYO-, ~C(8)-, ~-CIOIN(R Y-, -S(O) (where tis 0, 1 or 2), -S(O)pN{R"- (where pis 1
or 2}, -C{R"}H- or -C(=NR¥)-;

(1 is an optionally substituted Ce-Casalkylene bridge, or -{(CHLA{CH)- where x and vy are
independently selected from 0 to 10 provided that the sum of x and v is 810 20, and A is selected from
-O-, -C{O)-, -N{RHCLO)-, -C{OINERND-, -N{RY)-, -S(O) (where tis 0, 1 or 2}, -S{O)pN{RY)- (wherepis 1 or
2}, aryl, heterocyclyl, or heteroary;

R13 i selected from the group consisting of hydrogen, Ci-Cealiyl and cycloalkylalkyl, -ORY, nitro,
-S{0)2R"®, and cyano;

R is Ci-Caalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherain the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

R? is selected from the group consisting of cycloalkyl, aryl, heterocyclyl, heterocyclylalkyi,
heteroaryl, hetercaryialkyl;

or R® is a multi-ring structure having 2 o 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroary! and where some or all of the

rings may be fused io each other;
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each R*is independently selected from alkyl, fluoro, chioro, methyl, methoxy, trifluoromethyl,
cyano, nitro or -N(R 2.

Compounds of Formula (VIII} may be synthesized by methods known in the art, 2.q., those
described in International Patent Publications No. WO2006/125179 and WO2007/136746. In some
embodiments, the SCD inhibitor is a compound disclosed in International Patent Publications No.
WO2006/125179 and WO2007/136748, the compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

Formula 1X:
R‘Z J—K
SO
L=M R3
{1
wherein:

W is -NRHC(O), -C{ONR Y-, -OCOINR Y-, -NRDYCOINRY-, -O~, -N(RY)-, ~-S{Oh- (whare t is
0,1 or 23, -C{O)-, -N{RHS(O)2, -S{ORNRY-, -OS(CRNRY)-, -OC{0)-, -C{O0-, -NRHC(T)O-,
SNRHOCINRIDNRY-, -NRDCEINRY-, -NRDCENR -, ~C{NR'IN(RY)-, heteroaryt, heterocyclyl or a
direct hond;

Vs ~O-, ~C{O)-, ~-C{OY0-, -OC{0)-, -C{8)-, -C{OINER1)-, -NRBC{O}-, -S(Oh- (whers tis 0, 1 or
2), -S{ON(R Y- (where g is 1 or 2), -N{RYS(O)q- {(where g is 1 or 2}, -C(R5}H- or -C(NR9)-;

7

G C
./ is selected from cycloalkyl, aryl, heterocyclyl, or heteroaryl;

J, K, L and M are independently selected from -N= or -C(R%)=;

each R' is independently selected from the group consisting of hydrogen, alkyl, hydroxyailkyl,
cycloalkyialkyl and aralkyt,

each R'? is selected from the group consisting of hydrogen, C+-Csalkyl, cycloalkylalkyl, -OR’, and
cyano;

R2is selected from the group consisting of alkyl, alkenyl, hydroxyalkyl, hydroxyalkenyi,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclvialkyl, heteroary!, and
heteroarylalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyelyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R* is selected from the group consisting of alkyl, alkenyl, hydroxyalkyl, hydroxyalkenyl,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, arvl, aralkyl, heterocyelyl, heterocyclylalkyl, heteroaryl and
heterparylalkyl,

or R? is a multi-ring structure having 2 1o 4 rings wherein the rings are indepsndently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused o each other; and

R* is selected from hydrogen, alkyl, flucro, chioro, methoxy, triflucromethyl, cyano, nifro or
-NRY;
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or a sterecisomer, enantiomer or tautomer thereof, or a racemic or non-racemic mixture thereof,
or a pharmaceutically accepiable salt or prodrug thereof.

Compounds of Formula (DX may be synthesized by methods known in the art, 2.q., those
described in international Patent Publication No. WO2007/044085. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W02007/044085, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

Formula X,
RYm  (R%n
O ; RS
S
RN ==
R [CRE)HIp
(X}

wherein:

mis 1, 2o0r3;

nis1, 2, 3or4;

pise, 3org;

Vs ~C{Q)-, -S(O)- or -S(O)z;

R'is hydrogen, alkyl, alkenyl, aryi, heteroaryl, aralkyl, aralkenyl or cycloalky!;

R? is selecied from the group consisting of hydrogen, -R7-OR?, -R7-N(R%), -R7-S{OxR° (where {
is 0, 1 or 2), alkyl, alkenyl, optionally substituted aryl, optionally substituled aralkyl, optionally substituted
aralkenyl, optionally substituted cycloalkyl, optionally substituted cycloalkylaikyl, optionally substituted
cycloalkylaikenyl, optionally substituted helerocyclyl, optionally substituted heterocyclylaikyi, optionally
substituted heterocycivlalkenyl, optionaily substituted heteroaryl, oplionally substituted heteroarylalkyl and
optionally substituted heteroarylalkenyl;

R® is selected from the group consisting of hydrogen, -R%-OR3, -RO-N(RS),, alkyl, alkenyl,
optionally substifuted aryl, optionally substituted aralkyl, optionaily substituted aralkenyl, optionally
substituted cycloalkyl, optionally substituied cycloalkylalkyl, oplionally substituted cycloalkyialkenyl,
optionally substifuted heterocyelyl, optionally substituted heterocyclvialkyl, optionally substituted
heterocyclylalkenvi, optionally substituted hetercanryl, optionally substituted heterparylalkyl and optionally
substituted heteroarvialkenyt,

each R* is independently hydrogen, alkyl, alkenyi, halo, haloalkyl, arvi, cyano, nitro, -R%-0OR8,
~REN(R), or -S{ORR1% (where 1is 0, 1 or 2},

each R* and R is independently hydrogen, oxo, alkyl, alkenyt, halo, haloalkyt or aryl;

or one R% and one R® may together form an straight or branched alkylens bridge;

each R’ is independently a straight or branched alkylene or alkenylene chain;

each R® is independently hydrogen, alkyl, alkenyl, haloalkyl, cycloalkyl, cycioalkylalkyl, aryi,
aralkyl, heterooychyl, heterocylylalkyl, heteroarvl or heteroarvialkyl,

each R® is independently a direct bond or a straight or branched alkyviene or alkenylene chain;

and
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R is alkyi, alkenyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyi,

heteroovivialkyl, hetercaryl or hetercarylalkyl;

as a single stereoisomer, a mixture of sterecisomers, a racemic mixture thereof of stereoisomers,

or as a tautomer.

Compounds of Formula (X) may be synthesized by methods known in the arl, e.g., those
described in International Patent Publication No. WO2006/014188. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W0O2006/014168, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula X4,

(R%p
RG% A )
jE DN ﬁ\n 2
r1 WY »,.» ¥R
O
{(Xi}

wherein:

Kis CHor N;

Yis NH, N-CHs, O or §;

W is selecied from -N{R®)C(O)-, ~CION(R-, -OC{ONRY-, -NRHC(D)O-, -N{RZICION(RS-,
-0, -5, -N{RY)-, -B{O), -N{RMS(O), -S{OxN(RS)-, -OS{OUNERS-, SO}, -050)-, -C{O)0-,
-NRHICENRSINRS-, -NRH(RON=)C-, -CENRYINR®)-, or a direct bond;

V is selected from -N{R3C{O)-, -C{OINRS)-, -OC(OIN(R®)-, -NRHCOO-, -NRHCIOINR-,
-0, =8, -N(R%)-, ~B{O), -N{RZS{O), ~S{OxN(RS)-, ~-OS{OnN{R-, C(Oy-, -OC(0)-, ~-C{O)0-,
-N(RSC(=N{R%)INRS-, -N(RSH((RIN=)C-, -C(=N{R*%)IN(R5)~, =C{R%- or a direct bond;

nis0, 1, 2o0r3;

pis an integer from 0 to 8;

tistorz:

R? is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, hydroxyalkyl,
alkoxyalkyl, cycloalkyi, cycloalkylalkyl, arvl, aralkyl, heterccychyl, heterocyclylalkyl, heteroary! and
heteroarylalkyl;

or R is a multi-ring structure having 2 o 4 rings wherein the rings are indspendently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

R? is selected from the group consisting of hydrogen, alkyl, alkenyl, alikynyl, hydroxyalkyl,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, arvl, aralkyl, heterocyelyl, heterocyclylalkyl, heteroaryl and
heterparylalkyl,

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the

rings may be fused to each other,

37



10

15

20

25

30

35

WO 2018/129403 PCT/US2018/012697

R3 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, hydroxyalkyl,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, aryl, aralkyl, hetercaryl, halo, haloalkyl, haloalkoxy,
cvano and -N(R%z;

each R* is independently selected from the group consisting of alkyl, halo, haloalkyl, haloalkoxy,
hydroxyl, hydroxyalkyl, alkoxy, -N{R®)z, cycloalkylalkyl and aralkyl;

or fwo R*s attached to the same carbon form an oxo while each of the remaining R*s are as
described above;

each R3 is independently selected from the group consisting of hydrogen, alkyl, aryl, heteroaryl,
cycloalkyl, hvdroxyalkyl, cycloalkylalkyl and aralkyl; and

R5# is selected from the group consisting of hydrogen, alkyl, cycloaliylalkyl and cyano; or

a slerecisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable sal thereof, a
pharmaceutical composition thereof or a prodrug thereof.

Compounds of Formula (XI) may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2008/038715. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2008/036715, the
compounds of which are herein incorporated by reference.

in some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula Xii,

o 1 Sy

(X1

wherein:

W is selected from -O-, -OC{C)-, -OC(OIN{RS)-, -OS{C)2N(R%)-, -C(O)-, -C{O)C-, -C{OIN(RS)-,
“N(R}-, -N{RSHC(O)-, -NRHT{OYO-, -NRSHC(OIN(RS}-, -N(RS(O)2, -S(O (where tis 0, 1 or 2), or
~S{O)N{R-;

V is selected from -C{O)-, -C{ON(R®-, -C{O)Y0-, -S(O) (where tis 1 or 2) or a direct bond;

R? is selected from the group consisting of aliyl, alkenyl, -R%-0OR7, hydroxvalkenvl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, aralkenyl, heterocyciyl, heterocyclyialkyl, heteroaryl, and heteroarylalkyl;

or RYis a multi-ring structure having 2 to 4 rings wherein the rings are independently selecied
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

R? is selected from the group consisting of alkyl, alkenyl, -R8-0OR7, hydroxyalkenyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, aralkenyl, heterocyclyl, heterocyclylalkyl, hetercaryl and hetercarylalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

R3 is selected from hydrogen, alkyl, alkenvyl, hydroxyalkyl, hydroxyalkenyl, alkoxyalkvl, cycloalkyl,
cycloalkylalkyl, hetercoyelyl, aryl, aralkyl, heteroaryi, fluoro, chioro, bromo, trihaloalkyl, trihaloalkoxy,
cyano, nitro, -OR4, -OC(O)R2, -N(RHT(O)ORS, -N(RSCOINRH(RS) or -N{RHS(O):R%;
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each R* and R5 is independently selecied from the group consisting of

RE-N(R")2, -R5-0OR7, -RE-C(OYOR, hydrogen, alkyl, cycloalkylalkyl and aratkyl;

each R? is a straight or branched alkylene chain; and

each R7 is hydrogen, alkyl, aryl or aralkyl;

or a sterecisomer, enantiomer or tautomer thereof, or a racemic or non-racemic mixture thereof,
or a pharmaceutically acceptable salt or prodrug thereof.

Compounds of Formula (X} may be synthesized by methods known in the arl, e.g., those
described in International Patent Publication No. WO2007/130075. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2007/130075, the

compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula X,

el

wherein:

Vs selecied from -N(RJC{O)-, ~-C{OIN(RS)-, -OC{OIN(RS)-, -NRHC(CIO-, -NIRSHC{OIN(RS)-,
~O~, N{R5)~, -8, -S(Oh~, -NERHS(Oh, ~S{O}N{RS)-, ~OS{0)2, ~-OS{OIZN(R5)-, -C{O)-~, -OC(O}-, ~-C{CYO-,
~N{RSHCEN(ROINRS-, -NRSICESINRS-, -NRSB{(RIN=C-, ~-C{=N{R%IN(R-, alkylene, alkenyiens,
alkynyiene, aryl, heteroaryl, a cycloalkyl, a heterocyclyl, or a direct bond,

W is selected from ~-R{RSHC{O)-, -C{OIN(RSY-, ~OC{OIN(RS}~, -N{RSICD)O-, -NRIHC{OINIR)-,
~0-, -N(RE-, -8 -S(Oh, -NRSS(OM, S(OUNRY)-, -OS{ORNRS-, -C(0)-, -OC(0)-, -C{O)YO-,
~NERSIC (=N(RPNRS. SN{RO((REN=C-, ~-C{=N(RINIRS)-, aryl, a heteroaryl, heterocyclyi, alkynylene,
alkenylene, alkylene or direct bond;

X is selected from C{H) or N;

Y is selected from 8, O, N{(H) or N{CH.);

pis{, 1,2 0r3,;

tistorz;

Rt is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, alkoxy, hydroxyalkyt,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyciyl, heterooyclyialkyl, heteroaryl, and
heteroaryvialkyt;

or R' is a multi-rins structure having 2 to 4 rings wherein the rings are indepsndently selected
from the group consisting of cycloalkyl, heterocyelyl, aryt and heteroaryl and where some or all of the
rings may be fused to each other,

R2 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, alkoxy, hydroxyalkyl,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, arvl, haloalkyl, aralkyl, heterocyciyl, heterooyoivialkyl, heteroaryl

and heteroaryialkyl;
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or R?is a multi-ting structure having 2 1o 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R is selected from the group consisting of hydrogen, alkyl, alkenvl, alkoxy, hydroxyalkyl,
alkoxyalkyl, cycloalkyi, cycloalkylalkyl, heterocyeiyl, aryl, aralkyl, heteroaryl, halo, haloalkyl, trihaloalkoxyl,
cyano and -N(R5)2;

R4 is selected from the group consisting of alkyl, hydroxyalkyl, cycloalikyialkyl, aralkyl, halo,
haloalkyl, ~OQCFs;, -OC{H)F2, and cyano;

or two adjacent R* groups, together with the carbon atoms to which they are aftached, may form
a cycloalkyl, heterocyclyl, aryl or heteroaryl and the remaining R* groups, if present, are as described
above;

RS is selected from the group consisting of hydrogen, aryl, alkyl, heteroaryl, heterocyciyl,
haloalkyl, hydroxyalkyl, cycloalkylalkyi and aralkyl;

R54 is selected from the group consisting of hydrogen, alkyl, cycloalkylalky!l and cyano;

a sterecisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, a
pharmaceutical composition thereof or a prodrug thereof,

Compounds of Formula (Xilly may be synthesized by methods known in the art, e.q., those
described in International Patent Publicalion No. WO2007/143587. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2007/143597, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XiV,

R3
Y Q. 2
RVUQ T w-R
N—NH
(V)
wherein:
R5 R&Sa R?
I & JEY
\N)%;(R o \N,QN
i n ,
o” N . o N
Gis s o

W is -N(RBC(O), -C{ON{RE)-, Ci-Cealkylene, Co-Cealkenevlens, Co-Cealkynylene or a direct
bond;

V is selected from a C-Cralkylene,;

nisi, 2,0or3;

pisi, 2, 3 8 0rg;

R' is hydrogen, an optionally substituted C-Cralkyl, Co-Cealkenyt, C2-Cealkynyl, Ci-Cralkoxy,
hyvdroxyC-Caalkyl, C-CralkoxyC+-Caalkyl, an optionally substituted Cs-Croycloalkyl, an optionally
substituted Cq-CroycloalkylC-Caalkyl, an optionally substituted Ce-Croaryl, haloCi-Caalkyl, an oplionally
substituted Ce-CroarvlCi-Caalkyl, an optionally substituted Cz-Cichsterocyclyl, an optionally substituted
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Cz-CooheterocyelylCq-Caalkyl, an optionally substituted Cq-Cicheteroaryl, or an optionally substituted
C1-CroheteroarylCq-Caalkyl;

R? is Cz-Cralkyl, haloG-Caalkyl, Co-Cealkenyl, Ca-Cealkynyl, C1-Cralkoxy, hydroxyl,
hydroxyC1-Caalkyl, Ci-CealkoxyC1-Caalkyl, an optionally substituted Ca-Creycloalkyl, an optionally
substituted Cs-Caoaryl, an oplionally substituted C2-Cioheterocyelyl, or an optionally substituted
Ci-Cioheteroaryl, provided that V-R? is not quinolin-4-yimethyl when R is an alkyl;

R3 is hydrogen, Ci-Csalkyl, Cz-Cealkenyl, Co-Cealkynyl, C1-Cealkoxy, hydroxyCi-Caalkyl,
C1-CealkoxyCi-Caalkyl, C3-Croycioalkyl, Cs-CroycloalkylCi-Caalkyl, Cz-Croheterocyciyl, Ce-Croaryl,
Ce-CroarylCi-Caalkyl, Ci-Croheteroaryl, halo, haloC-Caalieyl, trifluoromethoxy, cvano, hydroxy, or -N(R8)2;

R5 and R are independently selected from hydrogen, C+-Csalkyl, haloC+-Caalkyl, hydroxy,
hydroxyC1-Caalkyl, Ci~-Cealkoxy, Ca-CroycloalkylCi-Caalkyl and Ce-CroaryiC-Caalkyl;

or R® and R are together to form an oxo (=Q) group, or to form a Cs-Croycloalkyl;

R8, for each ocourrence, is independently selected from C1-Ceallcyl, Cs-Croaryl, Ca-Creycloalkyi,
Ci-Cooheteroaryl, Co-Cisheterocycelyl, hydroxyCi-Caalkyl, haloCi-Caalkyl, Ci-Coalkoxy,
Cs-CroycloalkylCq-Caalkyl, Ce-CroarylCi-Cralky-N(RHC(OWR2, -C(OIN(RHR 2, -OC{OIN(RFHR 2,
~NRHC(OIOR1Z NRBHC(OINIREIR? 2, -OR2, -8R12, -N(RBR 12, -S{ORR12, -N{RB)S{0)2R12,
~S{ONERHRE -OSO)NREIR.2, -C{OIR2, - OC(OIR2 -NRBCENFRBMINRER 2,
~SNRBCESINRYRY, -NRB(RIN=)CR®, and - C{=N{REINRHR1Z,

or R® and R® on adjacent carbons together to form a Cs-Croycloalkyl or Ce-Croaryl;

R7 is hydrogen, Ci-Cralkyl, haloC-Caalkyl, Cs-Croaryl, Cs-Croycloalkyt, C1-Crshetercaryt,
Ca-Copheterocycelyl, hydroxyCq-Caalkyl, Ca-CroycloalkyiC+-Caalkyt or aralkyl;

R8, for each occurrence, is independently selected from hydrogen, C-Cralkyl, hydroxyC-Caalkyl,
Cs-Croycloalkyl, Cs-CroycloatkylCy-Caalkyl, Ce-Croaryl, C1-Cisheteroaryl, Ca-Cipheterccyciyl and aralkyl;
and

R8s for each oocurrencs, is independently selecled from hydrogen, Cq-Cralkyl, Ca-Croycloaliyd,
Cs-CroycloalkylCq-Caalkyl, and cyano;

R for each oocurrencs, is independently selecled from hydrogen, Ca-Cralkyl, Co-Coalkenyl,

2-Cealkynyl, C+-Cralkoxy, hydroxy, hydroxy(C+-Caalkyl, C+-CealkoxyCi-Caalkyl, Cs-Croycloalkyi,
Ca-CroycloalkylCi-Caalkyl, Cs-Croaryl, haloC-Caalkyl, aralkyl, aralkyloxy, Cz-Cioheterocyciyl,
2-CioheterooyclylCq-Caalkyl, C1-Croheteroaryl, and Cy-CroheteroaryiCq-Caalkyi,

or & pharmaceutically acceptable salt thereof,

Compounds of Formula (XIV) may be synthesized by methods known in the art, 2.qg., those
described in International Patent Publication No. W(0Q2011/039358. In some embaodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2011/039358, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XV,

RZ

R IX\
Q)
1 | Y

W

Xv)
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Xis N or CH;
Y is NH, O, S or N-CHa;

(?“)p iy
N- NV /N7 R?
: AN S NTR ,
%—Q_\ 2 B >
ol =NV R/ o Rl N
p(R%)
N
/ :\ ‘R2

wherein when Q is = ,

W is selected from -N(R®C(O)-, -C{OIN(RE)-, -OC(OIN(RS}-, -N(ROICIO)O-, -N(ROC{OIN(R®)-,
-0O-, -N(RB}-, -3-, -S(O)-, -N{RES(O)-, -S{OMN(RE)-, -OS{ONNRE)-, -C(O)-, -OCYO, -C{OYO-,
~NROCENERPEDNRS)-, -NROURIN=C-, -CENRPDNR®-, an arvl, a hetercaryl, a heterocychl, an
alkynyiene, am alkenylene, alkylene or g direct bond,

Vs selecied from -N(RSC{O)-, ~-C{OIN(RS)-, -OC{OINR)-, -NRHC(CIO-, -NIRHC{OIN(RS)-,
~Ci~y NIR5Y-, 8-, SO, ~MNRDS(O)z-, ~S{O)MNRD)-, ~OS{ORN{RY)-, -C(O)-, -O(CYO, -C{OHO-,
~-CRIC(OIN(RS)-, -(CR5)C(O)-, ~(CR32)aC-, ~(CR32)aMN(RE)-, ~(CR52)aN{RHC(O)-, ~-(CR3:)N(RSHC(OHYO-,
~{CRINNRIHSOM-, ~-MNRDHCENRENNRS-, -NIRD{(R5N=IC-, -CENRNNR®-, ~(CR%.CR%=CR5, an
alkynyiene, an alkkenylene, an alkynyl, and alkylene or a direct bond;

fistor2;

pis0, 1or2;

n is an integer from 1 {0 8;

RYis selecied from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, hydroxyalky,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyelyl, heterocyclvialkyi, heteroaryl and
heteroarylaliyl;

or R'is a multi-ring structure having 2 o 4 rings whergin the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyi, aryl and hetercaryl and where some or all of the
rings may be fused to each other,

R? is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, hydroxyalkyl,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, arvl, aralkyl, heterocyclyl, heterocyclyvialkyl, heteroaryl and
heteroaryvialkyt;

or R?is a multi-ring structure having 2 o 4 rings whergin the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryt and heteroaryl and where some or all of the
rings may be fused to each other,

R° is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, hydroxyalkyi,
alkoxyalkyl, cycloalkyi, cycloalkylalkyl, heterocyclyl, aryl, aralkyl, heteroaryl, halo, trifluoromethyl,
trifluoromethoxyt, cyano and -N{R%;z;

R4 is selected from the group consisting of alkyl, halo, -N{R®)2, haloalkyi, hydroxyl, alkoxy,
-N{R?y., cycioalkylalkyl and aralkyh

R% and R® are independently selected from the group consisting of hydrogen, alkyl, halo, aryl,
heteroaryl, cycloalkyl, hydroxyalkyl, cycloalkylatkyl and aralkyl;
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R5 and R% are independently selected from the group consisting of hydrogen, alkyt,

cycloalkylalkyl and cyano.

or as a sterecisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable sall thereof,

a pharmaceutical compaosition thereof or a prodrug thereof,
In some embodiments of the compound of Formula XVa:

s

7R é"HﬂR

N, -V
_:;I\\ 4 4 /{—";N
wherein when Q is R%a or R

V is selected from ~C{OIN(RE)-, -S(O)-, -S{O)N(RY)-, -C(O)-, -C(C)O, -CREC{CIN(RS)-,

“(CR52nC(O)-, ~(CR%)40~ ~(CREN(RE)-, -(CR:)MN(ROC(O)-, -(CRENRHCIO)0--(CR5)NRHS (O,

an aryl, a heteroaryl, a heterocyclyl, an alkynyiene, an alkenviene, an alkylene or a direct bond;
ris0, tor2;

R* is selected from the group consisting of alkyl, haloalkyl, hydroxyl, alkoxy, -N{R?);,
cycioalkylaikyl and aralkyt,

R% and R% are independently selected from the group consisting of hydrogen, alkyl,
cycinalkylaikyl and cyano.

Compounds of Formula (XV) may be synthesized by methods known in the arl, e.g., those
described in International Patent Publication No. WO2008/024380. In some embodiments, the SCD
inhibitor is a compound disclosed in international Patent Publication No. W02008/024380, the
compounds of which are herein incorporated by reference.

in some smbaodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XV,

RE:[X\%
(W]
Rr! %

W

{Xvi)
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R =4 2 ~
7N \ﬁ R N 5\( i
g 3\‘*\/\ v ) { R
N 9 5 N ) 2 R6 H V 1
v-R RS Vg2
RS

whereinwhen Qis  R°

Wis -NRNC(O)-, -CIONRT)-, -OC{OINR)-, -NRHCO)O-, -NRHCONR)-, -NR")-, -C-, -8-,

=S, -NRDHS(O)r, -SOWNRT}-, -OSOMNR)-, -C(O)-, -O(CYC, -CO0-, -NRHICENRTEIN(R)-,

-N(RHICESINR-, -NRNYR'EON=)C-, -CENR™IN(RT)-, an alkenylene group, an alkynylene group or a

direct bond;

Vs -N(RNC(O)-, -NRDHCOYD-, -NIRNHCIOINR)-, -N(R")-, -NRIS(O)2-, -O-, -5-, -S{O},
-NRNSO), -S(O)NRY-, -C(O)-, -OC0)-, -CLOYD-, -C{OIN(RT)-, -OC(OIN(R "), -C{R72)C(OIN{R")-,
~(CR72)nC{Q)-, -(CR2}O-, -{CR 2}, ~(CR72)aN(R"}-, -{CR2}.N(RNC(O)-, -{CR ) NRHCIOINER")-,
~CENRINRYD-, an slkenylene group, an alkynylene group or a direct bond;

Xis N or CH;

Y is NH, O, S or N-CHa;

fistor2;

n is an integer from 1 to §;

R'is selected from the group consisting of hydrogen, aliyl, alkenyl, hydroxyaikyl, allkoxy,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, arvl, aralkyl, heterocyelyl, heterocyclyialkyi, helercaryl and
heteroarylaliyl;

or R'is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocycivi, aryl and hetercaryl and where some or all of the
rings may be fused to each other,

R? is selecied from the group consisting of hydrogen, alkyl, alkenyl, hydroxyalkyl, alkoxy,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyelyl, heterocyclvialkyi, heteroaryl and
heteroarylaliyl;

or R?is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocycivi, aryl and hetercaryl and where some or all of the
rings may be fused to each other,
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R3 is selected from the group consisting of hydrogen, alkyl, alkenyl, hydroxyalkyl, alkoxy,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, aryl, aralkyl, hetercaryl, halo, triflucromethyi,
trifluoromethoxyl, cyano, nifro and -N(R")z;

R is selected from the group consisting of hydrogen, alkyl, cycloalkyl, cycloalkylalkyl and aralkyl;

each R7 is the same or different and independently selecied from the group consisting of
hydrogen, halo, hydroxy, alkyl, alkenyl, alkynyl, aryl, alkoxyalkyl, halealkyl, heteroaryl, heteroaryialkvl,
heterocyclyl, heterocyclvialkyl, hydroxyalkyl, cycloalkyl, cycloalkylalkyl and aralkyl;

R’ is selected from the group consisting of hydrogen, alkyl, cycloalkylalikyl and cyano; and

R® is hydrogen or alkyl; or

a slerecisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salf thereof, a
pharmaceutical composition thereof or a prodrug thereof.

or
RZ
R2 v’
N ¢ ONC N N
A /V (5 ~ ‘*’V i ~
e Yy o
N= . ONSN N NN
RS & y~R?
wherein when G is R

W is -N{RNC(O)-, ~-CIOIN(RT)~, -OCIOIN(RT)-, -NRTIC(OCYO-, ~-N(RIHIC{OIN(R}-, -0, -5-, -S(O),
NRNS(Oh-, ~S(OUN{R)~, ~-OS{ONN(R)-, ~C(O)-, -O(0)O, -C{OY0-, -N{(RNC(EN{RNINIRT-,
NIRDC(ESINRT-, -NRT(RTIN=YC-, -C=NR™M)IN(RT)-, an alkenylene group, an alkynylene group or a
direct bond;

Vs ~S{O)-, -S{ORMNRT)-, -C{0)-, -C{OY0-, ~-C{ON(RT)-, -CRT.CONR-, -{CR2:C(0C)-,
“{CR2nO-, «{(CR 2Jn~, «(CRT2}N{RT-, {CRN{RIC{O)~, -(CRTNRTICIONR)~, -CENRTPNRT-, an
alkenviene group, an alkynylene group or a direct bond.

Compounds of Formula (XV1} may be synthesized by methods known in the arnt, e.g., those
described in International Patent Publication No. WO2008/074835. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WQO2008/074835, the
compounds of which are herein incorporated by reference.

in some embaodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XVi,

(XVI}
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Rr* R4
h NN
4 Py JN \
. , of
zl; \ D
wherein Q is R4

W is -NRNHC(O)-, ~-C{OIN(RT)-, -NRTICOIN(RT)~, ~-N{RTIS(OW-, ~-S{OMN(R")-, or a direct bond;
Zis -C{RYw, -CLO)-, -O-, -NRD-, -8(O)-, -0~ 01 -8-;
KisOQort;

mis 0o &;

nis, 1,2, 3or4;

pis0, 1,2, 3or4d;

qis 1,2, 0r3;

tistorz;

uistor2;

Rtis hydrogen, alkyl, alkenyl, allkkynyl, alkoxy, hydroxyalkyl, alkoxyalkyl, cycloalkyl, cycloalkyialkyl,

aryl, haloalkyl, aralkyl, heterocychyl, heterocyclvialkyl, heteroaryl, or heteroarvialkyl;

or R'is a multi-ring structure having 2 o 4 rings whergin the rings are independently cycloalkyl,

heterocyclyl, aryl or heteroaryt and where some or all of the rings may be fused to gach other;

R2 is hydrogen, or alkyl;

R° is independently alkyi, hale, haloalkyl, hvdroxy, or -N{R")2;

R* is independsntly alkyl, alkenyl, alkynyl, alkoxy, hydroxyalkyl, alkoxyalkyl, cycloalkyt,
cycloalkyialkyl, heterocyolyl, aryl, aralkyl, heteroaryl, halo, haloalkyl, haloalkoxy, cyano, hydroxy or
-N{R2;

RS is independently alkyi, halo, haloalkyl, hydroxy, cycloalkyl or-N{Rz;

or two R%s on the same carbon atom form an oxo (=0);

R is independently alkyl, alkenyl, alkynyl, alkoxy, hydroxyalkyl, alkoxyalkyl, cycioalkyl,
cycloalkyialkyl, heterocyolyl, aryl, aralkyl, heteroaryi, halo, haloalkyl, haloalkoxy, cyano, hydroxy or
-N{R")2; and

R’ is independently hydrogen, alkyl, alkenyl, hydroxyalkyl, cycloalkylalkyl, aryl, heteroaryl,
heterocyclyl, aralkyl; or

a pharmaceutically accepiable salt thereof or a prodrug thereof.

Compounds of Formula (XVI) may be synthesized by methods known in the arl, e.g., those
described in international Patent Publication No. WO2010/112520. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W0O2010/112520, the

compounds of which are herein incorporated by reference.
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In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formuila XVii,
RS

T

N

Q
RL/™Y  y-r?

W

{XVEHD

wherein:
K is Nor CH:
Yis NH, O, S or N-CHa;

R4 R4a 5 R? R?

{R%)b

g‘N%)n Mﬁ%ﬁﬂ' é‘w/gw £

%—N 5 N 4 }_?\3 ’

gy O)’ o o

O

R4 Réa R4 R«f&a
(R%)b (R%)o
Nx@n f\mxﬁan
SN O 28N
Gis RN o~ E) >

W is selected from -N(RSC(O)-, -C{OIN(RE)-, -OC(OIN(RS}-, -N(RHCIO)O-, -N(RSC{OIN(RS)-,
wCe, =G, -N(RES-, SO, -NRHS(O, -B{OxN(RY)-, -OS(OMNRE)-, -C(O)-, -OCYO, -C{OYO-,
-N(RHC(=N(REHN(RE)-, -N(RE(REHN=)C-, -C(=N(RE)IN(RS)-, or a direct bond;

V is selected from -RE&-C{OIN(RS)-, -RE-OC(OIN(RB}-, -S(O)r, -S(C)2N(R")-, -R8-C(0)-,
-RE-O(CYO-, -C(=NRP)N(R®)-, or a direct bond;

nisi, 2, or3;

pisG 1,2 to2nm

tis 1 or2;

Rt is selected from the group consisting of halo, hydrogen, alkyl, alkenyl, alkynyl, alkoxy,
hydroxyalkyl, alkoxyalkyl, cycloalkyl, cycloalkylalkyl, arvl, aralkyl, heterocyclyl, heterocyciylalkyl,
heteroaryl, or heteroarylalkyl;

or R'is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyelyl, aryl and heteroary! and where some or all of the
rings may be fused to each other,;

R? is selecied from the group consisting of hydrogen, alicyl, alkenyl, alkynyl, alkoxy, hydroxyatiyl,
alkoxyalkyl, cycloalkyl, cycloalkylatkyl, aryl, haloalkyl, aralkyl, heterocyclyl, heterocyciylalkyl, helercaryl or
heteroarylaliyl;

or R?is a multi-ring structure having 2 ic 4 rings whersin the rings are independently selected
from the group consisting of cycloalkyl, heterocycivi, aryl and heteroaryl and where some or all of the
rings may be fused to each other,

RE is selected from the group consisting of hiydrogen, alicyl, atkenyl, alkynyl, alkoxy, hydroxyaticyt,
alkoxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyciyl, aryl, aralkyl, hetercaryl, halo, haloalkyl, haloalkoxyl,
oyano, or -N{R%z;

each of R* and R* are independently selected from the group consisting of hydrogen, alkyi,
haloalkyl, hydroxyl, hydroxyalkyl, alkoxy, cycloalkylalkyl or aralkyl;

or R4 and R4 are together to form an oxo (=0O) group or g cycloaklvi
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R5 is selected from the group consisting of alkyl, arvl, cycloalkyl, heleroaryl, helerocyciyi,
hydroxyalkyl, alkoxy, cycloalkylalkyl, aralkyl, -N(R®HT{OIR?-, -CIOIN(R®IR?-, -QCO)N{RBIR?-,
-NROC(OIOR2-, -NROC(OINIROIR?-, -OR?-, -SR%-, -N(RF)R%-, -S(O)R%-, -N{R®)S(DO)aR?-,
-S{O)N(RTR?Z- -OS(O)RNREIR?-, -C{O)R?-, -O{CYOR?-, -C{O)0OR?-, -N(ROC(=N{RPN(RHIR?-,

5 -N(RHCESIN(RSIRE- -N(RB{(R)N=)CR2-, or ~C(=N{RE)IN(RSR2-;

each R® is independently selected from the group consisting of hydrogen, alkyl, hydroxyalicyl,
cycloalkylalkvl, aryl, heteroaryl, heterocyclyl or aralkyl;

each R® is independently selected from the group consisting of hydrogen, alkyl, cycloalkylalkvi,
or cyano;

10 each R7 is independently selected from the group consisting of hydrogen, alkyl, triflucrornethyl,
aryl, cycloalkyl, heteroaryl, heterocyclyl, hydroxyalkyl, cycioalkylalky! or aralkyl; and

each R? is independently a direct bond, an optionally substituted straight or branched alkylene
chain, an optionally substituted straight or branched alkenylene chain or an optionally substituted straight
or branched alkynylene chain; or

15 as a stereoisomer, enantiomer or tautomer thereof, a pharmaceuticaily acceptable salt thereof, a
pharmaceutical composition thereof or a prod rug thereof,

Compounds of Formula (XVHl) may be synthesized by methods known in the ait, e.g., those
described in International Patent Publication No. WO2008/127348. In some embodiments, the SCD
inhibitor is a compound disclosed in International Fatent Publication No. WO2008/127349, the

20 compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

Formula XiX,

R?s

J

l
1
me VMR2

XX
wherein:

Rﬁt Rta-a Ry

25 ais ¢ & o
W is -N(REC(O)-, -RE-C{OINIR)-, -REOC(OINIRS)-, -NERSCIO0-, -NRHC{OINIRS)-, -0O-, -5,
~N{RS)-, -S{O)r-, -N{RES{O)-, -S{OMN(RE)-, ~-OS(ORN{RS)-, -RE-C{0)-, -{CYO, -C{OY0-,
~N{RHC(=N(REINRS)-, -N{RBURSN=C-, -C(=N({RS)N(RE)-, or a direct bond;
Vis selecied from -C{OMN(RS)-, ~S{O)-, -S{O)2N(R5)-, -C{O)-, -RE-C{O)T-, RE-OC{OIN(R®)-,
30 REC{OIN(RY)-, -RE-C(O)-, -C{=N(R%})N(R?}-, or a direct bond;
tistorz;
Rtis halo, hydrogen, alkyl, alkenyi, alkynyl, alkoxy, hydroxyalkyl, alkoxyalkyl, cycloalkyt,
cycloalkylalkyl, aryl, aralkyl, heterocyciyl, heterocyclylalkyl, heteroaryl, or heteroaryialkyt,
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or RYis a mulli-ring structure having 2 1o 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the
rings may be fused to each other;

R? is hydrogen, alkyl, alkenyl, alkynyl, alkoxy, hydroxyalkyl, alkoxyalkyl, cycloalkyl, cycloalkylalkyl,
aryl, haloalikyl, aralkyl, heterocyciyl, heterocyclvlalkyl, heteroaryl or heteroaryialkyt,

or R?is a multi-ring structure having 2 1o 4 rings wherein the rings are independently selected
from the group consisting of cycloalkyl, heterocyclyl, aryl and heteroary! and where some or all of the
rings may be fused to each other,;

R® is hydrogen or alkyi;

R4 and R* are independently hydrogen, alkyi, haloalkyl, hydroxyl, hydroxyaikyl, alkoxy,
cycloalkylalkyl or aralkyl;

or R* and R* are taken together to forrmn an oxo (=Q) group, cycloakiyl or heterocyclyl;

R5 and R are independsnily hydrogen, alkyl or haloalkyt;

R4 and R°® are taken from a cycloalkyl, aryl, heterocary! or hetercoychyl, and the remaining R*2 and
R% are as described abovea;

R8 is independently hydrogen, alkyl, hydroxyalkyl, cycloalkylalkyl, aryl, heteroaryl, hetegrocyelyt or
aralkyl;

R are independently hydrogen, alicyl cycloatkylalicyl, or cyano;

R7 is hydrogen, alkyl, trifluoromethyl, aryl, cycloalkyl, heteroaryl, heterocyclyl, hydroxyaikyl,
cycloalkylalkyl or aralkyl; and

R8 is independsntly a direct bond, an optionally substituted straight or branched alkylene chain,
an optionally substituted straight or branched alkenviene chain or an optionally substituted straight or
branched alkynylene chain; or

as a sterecisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, a
pharmaceutical composition thereof or as a prodrug thersof.

Compounds of Formula (XPO may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2008/103738. In some embuodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No, W02009/103738, the
compounds of which are hergin incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XX,

RLW-P.Q-R2

X
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VW is selected from -N(R&T(O)-, -CIOIN(RY- or a direct bond;
nisi, 2, or3;

pisG 1,2 o2

qis0, 1,2 0r3;

R'is hydrogen, alkyl, alkenyl, alkynyl, alkoxy, hydroxyalkyl, alkoxyalkyl, cycloalkyl, cycloalkylalikyl,

aryl, haloalkyl, aralkyl, heterocychyl, heterocyclvialkyl, heteroarvl, or heteroaryialkyl,

R2 is hydrogen, alkyl, alkenyl, alkynyl, alkoxy, hydroxy, hydroxyalkyl, alkoxyalkyl, cycloalkyl,
cycloalkylalkyl, aryl, haloalkyl, aralkyl, aralkyloxy, heterocyclyi, heterocyclylaikyi, hetercaryl or
heteroarylaliyl;

R® is alikkyl, alkenyl, alkynyl, alkoxy, hydroxyaliyl, alkoxyaliyl, cycloaikyl, cycloalkyialkyi,
heterocycliyl, aryl, aralkyl, heteroaryl, halo, haloalkyl, triflucromsthoxyl, cyano, hydroxy, or -N(R®)z;

R5 and R are independently hydrogen, alkyi, haloalkyl, hydroxyl, hydroxyalkyl, alkoxy,
cycloalkylaikyl or aralkyl;

or R% and R%2 are together to form an oxo (=0) group, or to form a cycloakivi;

R8 is alkyl, arvl, cycloalkyl, hetercaryl, heterocyehyl, hydroxyalkyl, haloalkyl, alkoxy,
cycloalkylaikvl, or aralkvi;

or R® and R® on adjacent carbons are together to form a cycloalkyl, or to form an aryl;

R7 is hydrogen, atkyl, haloalkyl, aryl, cyclolkyt, hetercaryt, heterocyclyl, hydroxyalkyt,
cycloalkylaikyl or aralkyl; and

R8 is hydrogen, alkyl, hydroxyalkyl, cycloalkylalkyl, aryl, heteroaryl, heterocyclyl, or aralkyl; or

a sterecisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, a
pharmaceutical composition thereof or a prodrug thereof,

Compounds of Formula (XX) may be synthesized by methods known in the ant, e.g., those
described in International Patent Publication No. WO2002/156484. In some embuodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO20098/1568484, the
compounds of which are hergin incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formuia XX,

{(XXla, XXib)

or a pharmaceutically acceptable salt thereof, wherein

A is selected from the group consisting of

g is a single bond or a double bond;
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J and K are each independently selected from the group consisting of. S, O, NH, CH and CHz,
wherein each NH is unsubstituted or substituted with R9, and wherein each CH and CHz is unsubstituted
or substituted with Rz, provided that when g is a single bond at least one of J and K is CH2 unsubstituted
or substituted with Rz, and further provided that when g is a double bond then both J and K are CH;

L and M are each independently selected from the group consisting of: S, O, NH and CHz,
whersin each NH is unsubstituted or substituted with RS, and wherein each CH: is unsubstituted or
substituled with R?;

T, U, V and W are each independently selected from N and CH, wherein each CH is
unsubstituted or substifuted with R3, provided that at leasttwo of T, U, ¥V and W are CH;

X is CHo, wherein CHz is unsubstituted or substituted with R,

Y is independently selected from the group consisting of: O, NH and CH2, wherein each NH is
unsubstituted or substituted with R¢, and wherein each CH» is unsubstituted or substituted with R?;

Z is indepsndently selected from the group consisting of: 8, 8(0), S{0)z, O, NH and CH», whersin
each NH is unsubstituted or substituted with Re, and wherein sach CHz is unsubstituted or substituted
with R2;

each R' is independently selected from the group consisting of: hydrogen, halogen, and
Cr-zalkyl, wherein alkyl is unsubstituled or substituted with one io three substituents independently
selected from halogen and hydroxy;

each R? is independently selacted from the group consisting of: hydrogen, halogen, oxg, Crsalkyl,
{CH2) ORe, (CHz)aN(R®),, (CH232CEN, (CH2):C0OR®, and (CHu)nS(O)4Re,

wherein alkyl is unsubstituled or substituted with hydroxy or one {o three halogens, and wherein
any CHz in R? is unsubstituied or substituted with one fo two groups independently selected from
halogen, hydroxy, and Ci-salkyl unsubstiiuted or substituied with one to five flucrines;

each R? is independently selected from the group consisting of:

hydrogen,

halogen,

cyango,

Cisalkyl, unsubstituted or substituted with one 1o five fluorines,

Cisalkoxy, unsubstituted or substituted with one to five flucrines,

Cisalkylthio, unsubstituted or substituted with one to five fluorines,

Craalkyisulfonyl,

~COzH,

Craalkyloxycarbonyl, and

Craalkylcarbonyl;

each R is independently selected from the group consisting of. hydrogen, and C.salkyl,

wherein alkyl is unsubstituted or substituted with one {o five fluorines;

each R¢ is independently selecied from the group consisting of: ~({CH2)mCO2H, ~{CH2)mC02C12

alkyl, -(CH2)m-NRE-(CH2)pCO2H, ~(CH2)m-NRP-(CH2)pC O2C 1 5alkyl, -(CH2)m-O-{CH2)pCO2H,
~{(CH2m-C-{CH2)pCO2C 1 2alkyl, ~(CHz)m-S-{CH2)pCO2H, and ~(CH2)m-S-{CHz)pCO2C 1 salkyd,
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wherein any CHz in R¢is unsubstituted or substituted with one to two groups independently

selected from halogen, hydroxy, and Cialkyl unsubstituted or substituted with one 1o five

fluorines;

each RY is independently selected from the group consisting of. ~(CHz)«CC2H,
~{CH2)aCO20 1 3alkyl, ~(CH2)a-NRU-{CHDC OH, -(CHa NRI-{CH2pCOCraalicyl, «{CH2)n-O-(CHCO2H,
~(CH2)n-O-{CH2)pCO2Craalkyl, -{CH2)n-5-(CH2)pCOH, and ~(CH2)n-S-(CH2)pCO2C 1 zalkyl,

wherain any CHz in R is unsubstituted or substituted with one {o two groups independently

selected from the group consisting of halogen, hydroxy, and Cqaalkyl unsubstituted or substituted

with one to five fluorines;

each R* is independently selected from the group consisting of: hydrogen, and C.salkyl,

wherein alkyl is unsubstituted or substituled with one to three substituents independently selected

from the group consisting of: halogen, cyano, -Craalkoxy, -Craalkylthio, -Craalkylsuifonyl, -CO2H,

and -CO:Cq.salkyl;

each R9 is independently selected from the group consisting of: hydrogen, and Cqsalkyl,

m is an infeger from 110 3,

n is an integer from 0 to 3;

p is an integer from 1 10 3;

q is an integer from 1 {o 2;

{is an integer from 0 10 8,

d is an integer from 0 o 2; and

e is an integer from G {0 2,

provided thatd + e is 2.

In some embodiments of the compound of Formula XXlia,

B is a 5 membered heteroaryl ring containing 1, 2 or 3 heteroatoms selected from NH, O and S,
wherein any CH is unsubstiiuted or substituted with one substiiuent selected from R2, and wherein any
NH is unsubstituted or substituted with one substituent selected from RY;

each R* is independently selected from the group consisting of: hydrogen, halogen, -Giealkyl,
-Crsalkenyl, -OCqsalkyl, (CH2)OR®, (CH2)nN{R®)2, (CH)WCEN, (CH2)nCORS, and (CH2n3{0O)gR®,

wherein alkyl is unsubstituted or substituted with one to three substituents selected from: hydroxy,
halogen, Ciaalkyl, Cascycloalkyl, Cascycloheteroalkyl, aryl, and heteroaryl,

wherein alkyl, cycloalkyl, cycloheteroalkyl, aryt and heteroaryl are unsubstituted or substituted
with one to three substituents selected from: halogen, hydroxy, and Ciaalkyl unsubstituted or substituted
with one to five fluorines, and wherein any CH» in R? is unsubstituted or substituted with one to two
groups independently selected from halogen, hydroxy, and Cisalkyl unsubstituted or substifuted with one
to five fluorines;

R4 Is selected from the group consisting of:
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in some embodiments of the compound of Formula XXib,
B is selected from the group consisting of:
\\’\ N\\ [\’gt\s %@‘“N
i !
[ N L;N PR

s
i

a8 i
3 A0E O
N/\sé and =N
each R° is independently selected from the group consisting of: hydrogen, halogen, -Cqsalkyl,
~OCqsalikyl, (CH2)nORe, {CH2)aN{R®)2, (CHnCEN, (CH2)nCORS, and (CH2)n3{C)qRe,
wherein alkyl is unsubstituted or substituted with hydroxy or one {o three halogens, and wherein
any CHa in R% is unsubstituted or substituled with one o two groups independently selected from

10 halogen, hydroxy, and Cealkyl unsubstituied or substituted with one to five fluorines;

R¢ is selected from the group consisting of.
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Compounds of Formula (XX may be synthesized by methods known in the art, e.g., those
described in International Patent Publications No. W02010/084120 and WO2011/047481. In some

5 embuodiments, the SCD inhibitor is a compound disclosed in International Patent Publications No.

WO2010/084120 and WO2011/047481, the compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula X1,

a

R\ Rﬁ-

A NS

X=Y

QX

10 or a pharmaceutically acceptable salt thereof;
wherein X and Y are each independently CH or N;

W is heteroaryl selected from the group consisting of
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R'is hetercaryl selected from the group consisting of:

Ry N ,N;N R"\(/\N Rd\(AN

f*’ ? g L\ gf“ ;
RY o &R e

H
O, N,
§" - HN%\N ) W/\Q g—/g

R N

Rd R¢ Rl R

o, o c‘i ol
A, : ‘

\ \E \_z\ and @Jﬁd

wherein
R4 is ~(CHz}aCO2H, ~{CHnCC2C 1 aalkyl, -(CHa)n-Z-{CH2)pCOzH, or -{CH2)nZ-(CH2)pC 020 1aaikyi;
R is ~(CHz)mCOH, -(CHmTO2Crealkyl, -(CHz)m-Z-(CH2)pCO2H, or

~(CH2)m-Z-{CH2),CO2C 1.5 alkyt;

mis an integer from 110 3,

£ is an integer from 1 1o 3;

1 is an integer from 0 to 3;

ZisOors;

each R? is independently selected from the group consisting of:
hydrogen,

halogen,

cyano,
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Ciaalkyi, optionally substifuted with one 1o five flucrines,

Ciaalkoxy, optionally substituted with one to five fluorines,

C1-aalkyithio, optionally substituted with one fo five flucrines,

Craalkyisulfonyl,

carboxy,

Ciaalkyioxycarbonyl, and

Ci.aalkyicarbonyl,

R is hydrogen or C1¢ alkyl wherein alkyl is optionally substituted with one to five fluorines;

Aris phenyl or pyridyl each of which is optionally substituted with one to five substituents
independently selected from the group consisting of:

halogen,

Cisalkyi optionally substituted with one {o five fluorines,

Coealkenyl,

Czesalkynyi,

Cisalkyithio, optionally substituted with one fo five fluorines,

Cresalkoxy, optionally substituted with one to five fluorines, and

Cascycioalkyi;

R? is hydrogen or Ci4 alkyl wherein alkyl is optionally substituted with one 1o five fluorines; and

RP and R° are each independently hydrogen, fucrine, or Cr.¢ alkyl wherein alkyt is optionally
substituted with one to five fluorines;

or RP and R¢ are taken together to form a 3- o 6-membered saturated carbocyclic ring optionally
containing a heteroatom selected from the group consisting of O, §, and N.

Compounds of Formula (XKH) may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2010/025553. In some embaodiments, the 8CD
inhibitor is a compound disclosed in International Patent Publication No. WO20103/025553, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

Formuia X0,

" L
)
Ar N§)\7/
X=Y

OOKH)

or a pharmaceutically acceptable sall thergof, wherein
X and Y are each independently CHor N;

W is heteroaryl selected from the group consisting of
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wherein W is further optionally substituted with one 1o two substituents independently selected
5 from R*%;

R' is selected from the group consisting of. ~({CH2)pCOM, -(CH2)p 0020 1salkyl, -Z{CH)mCO2H,
~Z{CH2)mC 020 aalkyl, ~(CH2)aORE, ~(CH2)n~-CONRERY, -{CH2)r-OCONRERT, -{CH2)a-SO2NRRY, ~(CH2)s-
SO2RE, {{CH)-NRESO2RE, -(CH2)~-NRPCONRSRY, ~(CH2)-NRPCORY, and ~(CH2)a-NR*CO2RE,

R2 is ~(CH2)mCOH or -(CH2)mCOC 1 salkyl;

10 each mis independently an integer from 110 3;

each n is independently an integer from 0 {0 3;

each p is independently an integer from 0 {0 3;

Tis O, 8, or NR5;

Zis O, 8, or NR5;

15 each R* is independently selected from the group consisting of;
hydrogen,

halogen,
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cyano,

Craalkyi, optionally substifuted with one to five flucrines,

Ciaalkoxy, optionally substituted with one to five fluorines,

C1-aalkyithio, optionally substituted with one fo five flucrines,

Ciaalkyisulfonyl,

carboxy,

Ciaalkyioxycarbonyl, and

Ci.aalkyicarbonyl,

RS is hydrogen or Cisalkyl wherein alky! is optionally substituted with one to five fluorines;

R?® and R7 are each independently selected from the group consisting of hydrogen,

(CHa)n-phenyt,

(CH2)n-Caseycioalkyl, and

Cis alkyl, wherein alkyl is optionally substituted with one {o five substifuenis independently
selected from fluorine and hydroxy and wherein phenyl and cycloalkyl are optionally substituted with one
to five substituents independently selected from halogen, hydroxy, Crealkyl, and Ciealkoxy, wherein alkyl
and alkoxy are optionally substituted with one {o five fluorines;

or R® and R’ togsther with the nitrogen atom to which they are attached form a heterocyclic ring
selected from azetidine, pyrrolidine, piperidine, piperazine, and morpholine wherein said heterocyclic ring
is optionally substituted with one to three substituents independently selected from halogen, hydroxy,
Crealkyl, and Cisalkoxy, wherein alkyt and alkoxy are optionally substituted with one {o five fluorines;

each R? is independently Ciealkyl, wherein alkyl is oplionally substituted with one {o five
substituents independently selected from fluorine and hydroxyl;

R? is hydrogen or RS;

Aris phenyl or pyridyl each of which is optionally substituted with one to five substituents
independently selected from the group consisting of:

halogen,

Crealky! oplionally substifuted with one o five flucrines,

Casalkenyl,

Casalkynyl,

Cisalkyithio, optionally substituted with one to five fluorines,

Crsalkoxy, optionally substituted with one to five fluorines, and

Cascycloalkyl;

R2 is hydrogen or Ciealkyl wherein alkyl is optionally substituted with one to five fluorines; and

R" and R° are each independently hydrogen, fluorine, or Cisalkyl wherein alkyl is optionally
substituted with one 1o five fluorines;

or RP and R¢ are taken together to form a 3- to 8-membered saturated carbocyclic ring optionally
containing a heteroatom selecled from the group consisting of O, S, and N,

Compounds of Formula OOKHD may be synthesized by methods known in the art, e.g., those
described in International Patent Publication Mo, WQO2010/037225. In some embodiments, the SCD
inhibitor is a compound disclosed in Interngtional Patent Publication No. WO2010/037225, the

compounds of which are herein incorporated by reference.

59



10

15

20

WO 2018/129403 PCT/US2018/012697

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

Formula XXV,

{30V
or a pharmaceutically acceptable sall thergof, wherein
XisNH. YisC, and Zis N or CRY;
or X and Z are each CR?®, and Y is N;

W is a residue selected from the group consisting of.

wherein each R? is independently selected from the group consisting of:
hydrogen,

halogen,

Craalkyl, optionally substituted with one to five fluorines, and

Craalkoxy, optionally substituted with one to five fluorines;

R¥ R4 and each RY are each independently selecied from the group consisting of:
hydrogen,

halogen,

Craalkyl, optionally substituted with one o five fluorines, and

Craalkoxy, optionaily substituted with one to five fluorines;

R? is selected from the group consisting of:

SOzeyclopropyl,

SCisalkyl, optionally substituted with one to five fluorines,

S(OYCaalkyl, oplionally substituted with one 1o five fluorines,
S0:Crsalkyl, optionally substituled with one to five fluorines, and
SONRMRY wharein sach RY is independently hydrogen or Craalkyl; and
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R'is selected from the group consisting of: cyclopentenyl, cycichexenyl, phenyl, and heteroaryl
selected from the group consisting of. pyridyl, pyrimidinyt, pyridazinyl, pyrazinyl, furyl, thienyl,
thiazoivl, oxazolvl isoxazolyl, isothiazolyl, imidazolyl, and pyrazolyl;

wherein aryl and hetercaryl are optionally substituted with one {o three substituents independently
selected from the group consisting of halogen, hydroxy, cyano, and Cizalkyl wherein alkyl is optionally
substituted with one to five fluorines.

Compounds of Formula 0OOV) may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2008/128625. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W0O2008/129625, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXV,

Ry

X

RY-B—N

(XXV)

or a pharmaceutically acceptable salf thereof, wherein:

Z is independently selected from the group consisting of: S, S(0), S(0)z, O, NH and CH2, wherein
each NH is unsubstituted or substifuted with Re, and wherein CHz is unsubstituled or substituted with R?;

B is a 5 membered heteroaryl ring containing 1, 2 or 3 hetercatoms selected from NH, Cand S,
wherein any CH is unsubstituted or substituied with one substituent selected from R?, and wherein any
NH is unsubstituted or substituted with one substituent selectad from RY;

each R' is independently selactad from the group consisting of: hydrogen, halogen, and Cizalkyl,
wherein alkyl is unsubstituted or substituted with one to three substituents independently selected from
halogen and hydroxy;

each R? is independently selacted from the group consisting of: hydrogen, halogen, anyl,
heteroaryl, biphenyl, Cisalkyl, (CH2)xOR®, (CH2)aN(R®)2, (CH2)nCEN, (CH2)nCORe®, and (CH2nS(O)qRe,

wherein CHz, alkyl, phenyl, aryl and heteroaryl are unsubstituted or substituled with one to three
substituents independently selecied from R,

each R? is independently selected from the group consisting of: hydrogen, halogen, -Cqsalkyl,
-0 ealkyl, (CH23OR?, {CH2)WN(R®)z, (CHWCEN, (CH2)2COR?, and (CHz3S{O)RE,

wherein alkyl is unsubstituled or substituted with hydroxy or one {o three halogens, and wherein
any CHz in R3 is unsubstituted or substituted with one to two groups independently selected

from halogen, hydroxy, and C4 alkyl unsubstifuted or substituted with one to five fluorines;

R* is selected from the group consisting of:
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each R? is independently selected from the group consisting of:

hydrogen,
halogen,

cyano,

Cisalkyl, unsubstituted or substituted with one 1o five fluorines,

Cisalkoxy, unsubstituted or substituted with one to five flucrines,

Cisalkylthio, unsubstituted or substituted with one to five fluorines,

Craalkyisulfonyl,

~COzH,

Craalkyloxycarbonyl, and

Craalkylcarbonyi,

each R? is independently selected from the group consisting of: hydrogen, and C.aalkyl,

wherein alkyl

is unsubstituted or substituted with one {o five fluorines;

gach R¢ is independently selecied from the group consisting of: ~(CH2)mCO2H,

“{CH2mCCOCaalkyi,

~{CH2) - NRE-(CH23pCO2H, ~(CH2)m-NR-{CH2) CO2C1aalkyl, ~{CH2)m-O-(CH2),CO2H,
“{CH2m~C-{CH2)pCO2C 2alkyl, ~(CH)m-S-(CH2)pCOzH, and -{CH2)mS-(CH2)p,CO2C 1 aalkyl,
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wherein any CHz in R¢is unsubstituted or substituted with one to two groups independently
selected from halogen, hydroxy, and C.alkyl unsubstituted or substituted with one {o five fluorines;

each RY is independently selected from the group consisting of. ~(CHz)«CC2H,
~(CH2)nCO2C1aalkyl, -(CH2)a-NRY-(CH2)CO2H, ~(CH2)a-NRP-(CH2)pCO2C 1 3atkyl, -{CH23n-O-(CH2),CO2H,
~(CH2)n-O-{CH2)pCO2Craalkyl, -{CH2)n-5-(CH2)pCOH, and ~(CH2)n-S-(CH2)pCO2C 1 zalkyl,

where in any CHz in R%is unsubstituled or substituted with one {o two groups independently
selected from the group consisting of: halogen, hydroxy, and Cisalkyl unsubstituted or substituted with
one o five fluorines;

each R* is independently selected from the group consisting of: hydrogen, and C.salkyl,

wherein alkyl is unsubstituted or substituled with one to three substituents independently selected
from the group consisting of: halogen, cyano, -Crsalkoxy, -Cigalkyithio, -Craalkyisulfonyl, -CO2H, and
~C02Caalikyl;

each RYis independently selected from the group consisting of: hydrogen, halogen, -Crealioyl,
~-OCsalkyl, (CH20R?, (CH2)aN{R®)2, (CHRCEN, (CH2)aCORS, (CH2)a8(0O)gR?, and aryl,

wherein CHz, alkyl and aryl are unsubstituted or substituted with one, two or three groups
independenily selected from halogen, hydroxy, and Cialkyl unsubstituted or substituted with one 1o five
fluorines;

each RS is independently selected from the group consisting of: hydrogen, and Cqsalkyl;

m is an infeger from 110 3,

n is an integer from 0 to 3;

p is an integer from 1 10 3;

g is an integer from 1 {0 2;

ris aninteger from G o 2;

s is an integer from 0 to 4;

tis an integer from 1o 8,

d is an integer from 0 o 2; and

e is an integer from G {0 2,

provided thatd + e s 2.

Compounds of Formula (XXV) may be synthesized by methods known in the art, 2.g., those
described in International Patent Publication No. W(02011/011872. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No, W0O2011/011872, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXVI,

el V]
W=7 M{fsy,Ai’
XV
or a pharmaceutically acceptable salt thereof, wherein

each nis independently 0, 1 or 2;

each pis independently 0, 1, or 2;
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mis 1,2, 0r3;

VW and Z are each independently CH or N, with the provisoc that at least one of Wand Z is N;

X-Yis N-C{O), N-S(O)2, N-CR'R?, CH-O, CH-8(0)p, CH-NR5, or CH-CR'R?;

Aris phenyl, benzyi, naphthyl, or hetercaryl each of which is optionally substituted with one to five
R? substituents;

R# is phenyl, naphthy!, or a heteroaromatic ring selected from the group consisting of: oxazolyl,
thiazolyl, imidazolyl, pyrrolyl, pyrazolyl, isoxazolvl,

isothiazolyl, 1,2 4-oxadiazol-5-vl, 1,2 4-oxadiazol-3-yi, 1,3 4-oxadiazolyl, 1,2,5-oxadiazolyl,
1.2, 3-oxadiazolyl, 1,2 4-thiadiazol-5-yi, 1,2 4-thiadiazol-3-yi, 1,2, 5-thiadiazolyi, 1,3,4-thiadiazolvl,
1,2,3-thiadiazolyl, 1,2 4-triazolyl, 1,2,3-triazolyl tetrazolyl, indolyvl, benzthiazolyl, benzoxazolyl,
benzimidazolyl, benzisoxazolyl, benzisothiazolyl, and imidazol1,2-alpyridyl;

wherein phenyl, naphthyl, and the hetercaromatic ring are optionally substituted with one {o three
substituents independently selecied from RS;

R and R? are each independently hydrogen or Crsalkyl, wherein alkyl is optionally substituted
with one to three substituents independently selected from halogen and hydroxy;

each R® is independently selectad from the group consisting of: Crealkyl, Caaalkenyt, (CH2)ORY,
{CH2in-phanyl, (CHae-naphthyl, (CH2)n-hsteroaryl, (CH)s-heterocyeliyl, (CH2WCsrcycloalkyl, halogen,
{CH23N{RYz, (CHCEN, {CHnCORY, (CH2OC{OIRE, (CH2)CORY, NO2, (CH23nNRASTRY,
{CH23nSO2NIRY 2, (CH2S{0)RY, (CH23NRYC{OINR Y2, ({CHnC{OINRY)2, (CH2)C{OIN{ORYRS,
{(CH2 M C{ON{NH23 R4, (CHa)aNRAC(O)R4, (CHu)sNRAC 2R (CH2) WP (=O){OR %), (CHnOPECHORY),,
{CH2nO(CH)PEOWORY2, G{CH2)WC{OIN(R Y2, CF3, CH2CF 3, OCF3, and OCHCF3;

in which phenyi, naphthyi, heteroaryl, cycloalkyl, and heterocyciyl are optionally substituted with
one to three substituents indspendently selected from halogen, hydroxy, Ciasalkoxy, Crealkylsulfony,
Csecyoloalkyl, and Cqalkyl wherein alkyl is oplionally substifuted with hydroxy or one to three fluorines;
and whersin any methylene {(CHz) carbon atom in R® is optionally substituted with one to two groups
independently selected from fluorine, hydroxy, and C14alkyl optionally substituted with one 1o five
fluorines; or two substituents when on the same methviens (CH2} group are taken iogether with the
carbon atom to which they are attached to form a cyclopropyl group;

each R? is independently seiectad from the group consisting of: Cisalkyl, (CH23.OR4,
{CHzw-phenyl, {CH2e-naphthyl (CHa)e-heteroaryl, (CH2)-heterocychyl (CH2).Careycloalkyl, halogen,
{CH2)aN({R%2, (CH2)aCEN, {CH23aCCzR%, {CH23aCOR4, NGz, (CH2)aNRASORA (CH2)nSOzN(R4):,
{CH2nS{O)R4, (CH2)WNRACOINR D2, (CH)C{ONRY 2, (CH2)nCOIN{ORYR* (CH2)nC{O)N{NH2) R,
(CHNRAC(OIR?, (CH2)oNRACO2R?, O(CH2)oCLOINR Y2, (CH2)P(EOYORY,, (CH2)WOP(E0OHORY:,
(CH2D{CH2P(EOHORY2, CF3, CHaCFa, OCF;, and OCHCF3;

in which phenyi, naphthyi, heteroaryl, cycloalkyl, and heterccychyl are optionally substituted with
one to three substituents independently selected from halogen, hydroxy, Cr.salkoxy, Cascycioalkyl, and
Craalkyl wherein alkyl is optionally substituted with hydroxy or one to three flucrines; and wherein any
methylene (CHz) carbon atom in R is optionally substituted with one to two groups independently
selected from fluorine, hydroxy, and Cqaalkyl optionally substituted with one io five fluorines; or two
substituents when on the same methylene (CHz) group are taken together with the carbon atom io which

they are attached to form a cyclopropyl group;
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each R* is independently selected from the group consisting of: hydrogen, Crsalkyl,
{CHz)e-phenyl, (CH2)n-heteroaryl, (CH2)-naphthyl, and (CH2Caroycloalkyl;

wherein alkyl, phenyl, hetercaryl, and cycloalky! are oplionally substituted with one 1o three
groups independently selected from halogen, Ci. alkyl, and Ciaalkoxy; or two R groups fogether with the
atom fo which they are attached form a 4- to 8-membered mono- or bicyclic ring system optionally
containing an additional heteroatom selecied from O, 8, and NCi.aalkyl; and

R5 is hydrogen or Cis alkyl oplionally substituted with one 1o five fluorines.

Compounds of Formula 0OVD may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2007/008238. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2007/008236, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXV,

HetAr-W-X-Ar

EXVID

or & pharmaceutically acceptable salt thereof, wherein
Xis -0, -8, -S(C)-, ~S{Q)z-, -NR®-, or-CRIORY,

W is selecied from the group consisting of:

RO, RO, (T%

______ /"E'"\ /"E'"\ DN
=4 ;,;g};,;@;
®R9), ®®), R,
AL N\ 72\
O O O
(R3y, (R®y,

HN N 74 Nl:)_g

N= and ==hj

HetAr is hetercaryl selected from the group consisting of:
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Rt is heteroaryl selected from the group consisting of:
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wherein
RP is ~(CH2)CO2H, ~(CH:CO2C 13a1kyl, ~(CH2)-Z-(CH2)pCOM, or ~(CH2)Z-(CHz)pCO2Cr2alkyl;
L RY s -{CHCOH, ~{CHmCOC 13aikyl, ~(CH) e Z-(CHz)pCOH, or

~{CH2}m-Z-{CH2}pC 020 1 satkyl;
and wherein said R heteroaryl ring is opticnally substituted with a substituent selected from the
group consisting of cyano, halogen, Cqalkyl, Crgalkoxy, Cralkylthio, Craalkyisulfonyl, and
triflucromethyl
10 esach R? is independently selected from the group consisting of:
hydrogen,
halogen,
hydroxy,
cyano,
15 ammo,
nitro,
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Ci.aalkyi, optionally substifuted with one to five flucrines,

Ciaalkoxy, optionally substituted with one to five fluorines,

C1-aalkyithio, optionally substituted with one fo five flucrines,

Craalkyisulfonyl,

carboxy,

Ciaalkyioxycarbonyl, and

Ci.aalkyicarbonyl,

Aris phenyl or naphthyl optionally substituted with one to five R® substituents; each RYis
independently selected from the group consisting of: Cisalkyl, Casalkenyl, (CHz)n-phenyl,
{CHz)a-naphthyl, (CH2)s-heteroaryl (CH2)w-heterocyelyl, (CH)nCareycloalkyl, halogen, nitro, (CH)ORY,
(CH2)aN{R M2, (CHz3nCEN, (CH2nCO2RY, (CH2)nNR*SO2R* (CH2)nSON{R*2, (CH2aS(0)02R4,
(CH2)NRAC(OIN{R )2, (CH2)nC{OINRY2, (CH2)aNRA*C(OIR?, (CH2)nNRACORA, (CHnC(O)R4,
O{CHIC{OIN(R Y2, (CH2)s-Z-(CH2)-phenyl, (CH2)s-Z-(CHz)rnaphthyl, (CHo)s-Z-(CHo)-heteroaryl,
{CH2)e-Z-(CHzp-heterocyclyl, (CHz)s-Z-(CH2k-Csreycloalkyl, (CH2)s-Z-(CH2)-OR4, (CH2)s-Z-(CH2k-N{R4)2,
{CH2)e-Z-(CHR-NRASO2RE, (CH2)s-Z-(CH2p-CEN, (CH2)s-Z-(CH)e-COR4, (CH2)s-Z-(CH)e-SO2N(R %2,
(CH2)s-Z-(CH2)-S(Q)0.2R4, (CH2)e-Z-{CH-NRACIOIN(R )z, (CH2)s-Z-{CH-C(OIN(RY)2,
{CH2)e-Z-(CH-NRACIOIRY, (CH2ps-Z-(CH2-NRACOR?, (CH2)-Z-{CH-CO)RE, CF;, CH2CF;, OCF;,
and QCH.CF3;

in which phenyi, naphthyi, heteroaryl, cycloalkyl, and heterocyclyl are optionally substituted with
one o three substituents indspendently selected from halogen, hydroxy, Ciaalkyl,

triftuoromethyl, and Ci.alkoxy; and wherein any methylene (CHy) carbon atom in R2 is optionally
substituted with one to two groups independently selected from fluorine, hydroxy, and

Craalkyl, or two substituents when on the same methylene (CHz) group are taken together with
the carbon atom io which they are atiached io form a cyclopropyl group,

Zis O, 8, or NR%:

each R* is independently selected from the group consisting of. hydrogen, Ci.salloyl,
{CHz)a-phenyl, (CH2n-heteroaryl, (CH2)w-naphthyl, and (CHz)nCarcycloalkyl;

wherein alkyl, phenyl, hetercaryl, and cycloalky! are optionally substituted with one to three
groups independently selecied from halogen, Craalkyl, and Craalkoxy; or two R* groups together with the
atom to which they are attached form a 4- 1o 8-membered mono- or bicyclic ring system optionally
containing an additional heteroatom selected from O, S, NH, and NC1.qalkyi;

each R® and R’ are independently hydrogen or Ciaalkyl, wherein alkyl is optionally substituted
with one to five fluorines;

each R® is independently selected from the group consisting of hydrogen, halogen, and Ciaalkyl
wherein alkyl is optionally substituted with one to five fluorines;

R R™, and R are each independently hydrogen or Ciaalkyl, wherein alkyl is optionally
substituted with one {o five fluorines;

U is an infeger from 0 to 2;

ris anintegerfrom0to 3,

mis an integer from 110 3;

each pis independently an integerfrom 1 {0 3;
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each n is independently an integer from 0 {0 2;

each s is independently an integer from 116 3; and

each tis independently an integerfrom 1 to 3.

Compounds of Formula 0OVH) may be synthesized by methods known in the ar, e.g., those

5 described in International Patent Publication No. WO2008/073873. In some embodiments, the SCD

inhibitor is a compound disclosed in International Patent Publication No. W02009/073873, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXV,

WoX-{CHy) Y -Ar

10 OV

or & pharmaceutically acceptable salt thereof, wherein
any methylene (CHy) carbon atom in (CHz)u is optionally substituted with one o two RS
substituents independently selected from fluorine, hydroxy, oxo, hydroxyrethyl, and Ci.salkyl; or two R?
substituents, when on the same (CHg) carbon atom, are taken together with the carbon atom 1o which
15 they are altached to form a Cascycloalkyl group; or any two methylene (CHz) carbon atoms are taken
together to form a saturated or monounsaturated five- or sbemembered oycloalky! group;
X and Y are each independently a bond, -O-, -5-, -S(0)-, -S(0)2-, -NR®-,

HyC OH

O R’
L S A

W is hetercaryl selected from the group consisting of:

1 ‘gi 1 18, 1 8
\(YM‘(Y R\N _____ ’R\M R;@\
&ZRZ
ﬁﬁﬁqqﬁ

R’ R’ R RT

1

gﬁ RL 2 Rlayﬁ

20 R?
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RE. N, R RRN)y R?
R — e and N=

wherein

RE is -{CH2CO2H, ~(CH2} L 020 12alkyl, -(CH2)-Z-(CH2)pCO2H, or ~(CH2)~Z-(CH2)pCO20 13alkyl;

Reis -{CHmCOMH, -(CH2}mC 020 1 salkyl, -({CH2ym-Z-(CH2},CO:H, or
~{CHm-Z-{CH2) 0020 2alkyl;

and wherein said R' hetercaryl ring is optionally substituted with one substituent independently
selected from the group consisting of cyano, halogen, Ciqalkyl, Craalkoxy, Craalkylihio, Craalkylsulfony,
and riflucromethyl;

each R? is independently seiectad from the group consisting of:

hydrogen,

halogen,

hydroxy,

cyano,

amino,

nitro,

Ciaalkyl, oplionally substituted with one o five fluorines,

Craalkoxy, optionaily substituted with one to five fluorines,

Ciaalkyithio, optionally substituted with one to five fluorines,

Craalkyisulfonyd,

carboxy,

Craalkyloxycarbonyl, and

Craalkylcarbonyi,

Aris phenyl or naphthyl optionally substituted with one {o five R? substituents; each R3 is
independently selected from the group consisting of: Cisallkyl, Casalkenyl, (CHz)n-phenyl,
{(CH2a-naphthyt, {CH-heteroanyl, ({CHa)e-heterooyeiyl (CH2WCaroyaloalkyl, halogen nifre, (CH2)OR?,
(CHZnN{R2, (CH2)aCEN, {CH)nCORA, (CH2)nNRASOR (CH23nS0N{R Y2, (CHnS(O)o R4,
(CH2)NRACOIN{R Y2, (CH2WCOINRY2, (CH2)alNRAC(OIRY, (CH2)nNRACOR, (CH2)nC{O)R4,
S{CHMCONE 2, (CH2)s~Z-{CH2k-phenyl, (CHe)s-Z-(CH2)r-naphthyl, (CH2)s-Z-(CHa)-heleroaryl,
(CH2)s~Z-(CHap-heierocyalyl, (CHz)s-Z-(CH2h-Caroycloalkyl, (CHz)e-Z-(CH2-OR?, (CH2)s-Z-(CH2)e-N(R %)z,
{(CH2)s~Z-{CH)-NR*SQ2R?, (CH)s-Z-(CH2p-CEN, (CH2)s-Z-(CH)-CO2R*, (CH2)s-Z-(CH2)-S02N(R4)2,
{CHzls-Z-{CH2)e-S(O)o-2RY, (CH e Z-{CH-NRAC{OIN(R )2, {CH2)s- Z-{CH-CIOINR Y2,
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{CH2)s-Z-(CH-NRAC(OIR4, (CH2)e-Z-(CH)-NRAC 2R, (CH2)e~Z-(CH)-C{O)R4, CF3, CH:CF;, OCFs,
and OCHCF3;

in which phenyi, naphthyi, heteroaryl, cycloalkyl, and heterocyclyt are optionally substituted with
one to three substituents independently selected from halogen, hydroxy, Cisalkyl, trifluoromethyl, and
C1.4 alkoxy optionally substituted with one to five fluorines; and wherein any methylene (CH2) carbon atom
in R® is optionally substituted with one to two groups independently selected from fluorine, hydroxy, and
Craalkyl, or two substituents when on the same methylene (CH2) group are taken together with the
carbon atom to which they are attached to form a cyclopropyt group;

each R* is independently selected from the group consisting of: hydrogen, Cisalkyl,
{(CHz)a-phenyl, (CH2)n-heteroaryl, (CHa)-naphthyl, and (CH2)Carcycloalkyl;

wherein alkyl, phenyl, helercaryl, and cycloalky! are oplionally substituted with one {o three
groups independently selected from halogen, Ciaalkyl, and Craalkoxy; or two R* groups fogether with the
atom o which they are atiached form a 4- to 8-membered mono- or bicyclic ring system optionally
containing an additional hetgroatom selected from O, S, NH, and NC1.4 alkyi;

each R® and R7 are independently hydrogen or Cisalkyl, wherein alkyl is optionally substituted
with one to five fluorines;

u is an integer from 1 1o 4;

ris an integer from 1 {0 3;

m is an infeger from 0 10 3,

each pis independently an inleger from 1 to 3;

each n is independently an inleger from 0 to 2;

each s is independently an integer from 1 10 3; and

each t is independently an integer from 1 {0 3.

Compounds of Formula (XXVHD may be synthesized by methods known in the ant, e.g., those
described in International Patent Publication No. WO2008/128335. In some embuodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2008/128335, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXX,

W-Het-Ar

(X0

or a pharmaceutically acceplable salt thereof, wherein

Het is a heterobicyclic ring system selected from the group consisting of:
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wherein

Rb s -(CH2)CQ2H, ~(CH2) CO2C 1 aalkyl, ~(CH2)-Z-(CH2)pCO2H, or -(CH2)~Z-(CH2)pCO2C1aalkyl;
Reis {CHaymC Oz, ~(CH23mC 001 aalkyl, ~{CHojm-Z-{CHCOH, or

“{CH2 - Z-{CH2) OO0 1 aalkyl;

Zis O, S{Q)y, or NRY,

each R? is independently selected from the group consisting of:
hydrogen,

halogen,

hydroxy,

Cyano,

Ciaalkyl, optionally substituted with one to five fluorines,
Cisalkoxy, optionally substituted with one to five fiuorines,
Cisalkylthio, optionally substituted with one to five fluorines,
Crsalkyisulfonyl, optionally substituied with one fo five fluorines,
carboxy,

Craalkyloxycarbonyl, and

Craalkyicarbonyl,

gach R% is independently selecied from the group consisting of:
hydrogen,

Craalkyl, optionally substituted with one to five flucrines,
Crsalkyisulfonyl, optionally substituted with one fo five fluorines,
Crsalkyioxycarbonyl, and

Craalkyicarbonyl,

Aris phenyl, naphthyl, thisnyi, or pyridyi optionally substituted with one o five R® substituents;

each R° is independently selected from the group consisting of:
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halogen,

cyano,

Crsalkyi, optionally substifuted with one to five flucrines,

Cisalkoxy, optionally substituted with one to five fluorines,

~-OCH2Cq6 cycioalkyi,

Cisalkyithio, oplionally substituted with one io five fluorines,

Crsalkyisulfonyl, optionally substituted with one 1o five fluorines, and

ghenyl, optionally substituted with one 1o three substituents independently selected

from halogen, Craalkyl, cyano, frifluoromethyl, and triflucromethoxy;

each R* is independently selected from the group consisting of: hydrogen, Cisalkyl,
(CHzjn-phenyi, (CHa)n-heteroaryl, (CHz)r-naphthyl, and (CH2)nCareycloalkyl;

wherein alkyl, phenyl, hetercaryl, naphthyl, and cycloalky! are optionally substituted with one to
thrae groups independently selacted from halogen, Ciaalkyl, and Crsatkoxy,

R5% and R5 are each independently selected from the group consisting of:

hydrogen,

fluorine,

hydroxy,

Cisalkyl, optionally substituted with one to five fluorines, and

Craalkyicarbonyloxy;

m is an infeger from 0 10 3,

n is an integer from 0 to 2;

p is an integer from 1 10 3;

g is an integer from G to 2; and

ris an integer from 1 o 3.

Compounds of Formula (XXIX) may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2010/108288. In some embuodiments, the SCD
inhibitor is a compound disciosed in International Patent Publication No. W0O2010/108288, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXX,

8 7
BTG
R5’4<A BN XY~ Ar

=N g

R R

(XXX}

or a pharmaceutically acceptable salt thereof;, whersin

X-Y is CH-O, CH-S or CH-CR'R?

each of U and Tis CH or N, with the proviso that at leastons of U and T is N;

Aris phenyl, benzyl, naphthyl, or pyridyl each of which is optionally substiluted with one {o five

substituents independently selected from R&;
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R'and R? are each independently hydrogen or Cqaaliyl, wherein alkyl is optionally substituted
with one 1o three substituents independently selecied from fluorine and hydroxy;
each R5 is independently selected from the group consisting of: (CH2).CORY, (CH2.OCIOIRY,
{CH23.COR*, (CH2NRASC2R?, (CH23aSO2N{RY2, (CH2nS({O)R4, (CHNNRAIC(ON(RY),
{(CH2)C{OIN(RY2, (CHRC{OIN{ORYR4, (CH2)nC{OINRINC(O)R4, (CH2)nNRAIC(O)R4, (CH2)nNRACO2R4,
and C{CH2.C(OINRY)2;

wherain any methylene (CH2) carbon atom in R® is oplionally substituted with one 1o fwo groups
independently selected from fluorine, hydroxy, and Ci4 alky! optionally substifuted with one to five
fluorines; or two substituents when on the same methylene (CH2) group are taken together with the
carbon atom to which they are attached to form a cyclopropy! group;
each R® is independently selected from the group consisting of:
halogen,

Ciesalkyl, optionally substituted with one to five fluorines,

{CH2OR4,

{CHN{RY2,

{CH2)nCEN,

{CH.COR?, and

(CH2)nS(O)RY;

wherein alkyl is optionally substituted with hydroxy or one to three fluorines; and wherein any
methylene (CHz) carbon atom in R3 is optionally substituted with one to two groups independently
selected from fluorine, hydroxy, and Cy4alkyl optionally substituted with one to five fluorines; or two
substituents when on the same methylens (CH2) group are taken together with the carbon atom io which
they are attached to form a cyclopropyl group;
each R* is independently selected from the group consisting of: hydrogen, Crealkyl, {CHz)w-phenyl,
{(CH2yw-heteroaryl, (CHa)w-naphthyl, and (CH2)mCsrcycloalkyt;

wherein alkyl is optionally substituted with one o three substituenis independently selected from
the group consisting of halogen, cyano, -Ciaalkoxy, -Craalkylthio, -Cralkylsulfonyl, -carboxy, and
-CG2C14alkyl; and wherein phenyl, naphthyl, and heteroaryt are optionally substituted with one to three
groups independently selected from the group consisting of:

halogen,

Craalkyl, optionally substituted with one to five fluorines,

Craalkoxy, optionally substituted with one to five fluorines,

Craalkyithio, optionally substituted with one to five fluorines,

Craalkyisulfonyl, optionally substituted with one o five flucrines,

Craalkylcarbonyl,

Craalkyloxycarbonyl,

amino,

mono-{Caalkyhamino,

di-{Cealkyhamino,

~G{CH2pCOzH,

~OH{CH2)pCO2C aalkyl,
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~S{O)(CH2COH,
~S{O)4(CH2CO2C 1-aalkyl,
NH{CH2),CO2H,
“NH{CH2),CO2C 1aalkyl,
~CH2COH,
~(CH2)pC02C 1aaikyl,
-NRICONR™Y),

phenyl, optionally substituted with one to two substituenis selected from halogen, carboxy, and Cisalkyl,
and heteroaryi, optionally substituted with one {0 two substituents selected from halogen, carboxy, and
Cr.aalkyl;

or two R* groups togsther with the atom to which they are attached form a 4- to 8-membered mono- or
bicyclic ring systemn optionally containing an additional hetercatom selected from O, 8, and NC..alkyl;

each n is independently an integer from 0 to 2;

each m is independently an integer from 0 {o 2;

each pis independently an integer from 1 to 3;

each g is independently an integer from 0 to 2;
R® R7, R8 and R® are each indepsandently hydrogan, flucrine, or Crsalkyl, wherein alkyl is optignally
substituted with one to three substituenis independently selected from fluorine and hydroxy; and
each R' is independeanily hydrogen or Craalkyl optionally substituted with one to five fluorines.

Compounds of Formula (000 may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2010/043052. In some embuodiments, the SCD
inhibitor is a compound disclosed in International Palent Publication No. W0O2010/043052, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXX|,

{200

or a pharmaceutically acceptable salt thereof;, whersin

gistorz;

ristorz;

each nis independenily 0, 1 or 2;

each m is independentiy 0, 1, or 2;

each pis independently 0, 1, or 2;

K-¥ is N-G(O), N-B{Q)2, N-CReRP, CH-O, CH-S(0)p, CH-NRS, or CH-CRERY;

Aris phenyl, naphthyl, or heteroaryl each of which is optionally substituted with one 1o five R®

substituents;
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£ is phenyl, naphthyl, or a heteroaromatic ring selected from the group consisting of: oxazolyl,
thiazolyl, imidazolyl, pyirolyl, pyrazolyl, isoxazolyl, isothiazolyl, 1,2, 4-oxadiazol-5-yi, 1,2 4-oxadiazok-3-vi,
1,3, 4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,3-oxadiazolyl, 1,2 4-thiadiazol-5-yi, 1,2, 4-thiadiazol-3-vi,
1,2,5-thiadiazolyl, 1,3 4-thiadiazolyl, 1,2,3-thiadiazolyl, 1,2 4-triazolyl, 1,2, 3-triazolyl, tetrazolyl,
indolyl, benzothiazolyl, benzoxazolyl, benzimidazolyl, benzisoxazolyl, benzisothiazolyl, and
imidazo[1,2-alpyridyl;

wherein phenyl, naphthyl, and the hetercaromatic ring are optionally substituted with one to three
substituents independently selected from R3;

R* and R® are each independently hydrogen or Ciaalkyl, wherein alkyl is optionally substituied
with one 1o three substituents independently selecied from fluorine and hydroxy;

each R? is independently selected from the group consisting of:

hydrogen,

halogen,

hydroxy,

cyano,

amino,

nitro,

Ciaalkyl, optionally substituted with one to five fluorines,

Ciaalkoxy, optionally substituted with one to five fluorines,

Craalkyithio, optionally substituted with one to five fluorines,

Craalkyisulfonyl,

carboxy,

Craalkyioxycarbonyl, and

Craalkyicarbonyl,

each R? is independently selected from the group consisting of: Ctoalkyl, C=*alkenyl, (CH2)ORY,
{CH2ye-phanyl, (CHe-naphthyl, (CHa)e-hateroaryl, (CH2)e-heterocyelyl, (CH2)Carcycloalkyl, halogen,
{CH2 nN{R Yz, (CH2}CEN, {CHWCOR, (CH2)nOCORE, (CH2)wCORA, NO2, (CH2)aNRSORY,
{CH2nSO2N(R Y2, (CH2)nS(O)RY, (CH2NRIWCIOINR Y2, (CH2C{OMN(RY2, (CH2)C(OIN(ORYRY,
{(CH2nC{ON{NHRE, (CHa)sNRAC(OIRA, (CHa)nNRACCRY, (CH3aP{(=O)ORY2 (CH.OP 0O OR Y2,
{(CH2nOCHzP{EOHORY 2, O(CH)nC{OIN(R)2, OFs, CHzCFs, OCFs, and OCHCF;;

in which phenvi, naphthyl, heteroaryl, cycloalkyl, and heterocyclyl are optionally substituted with
one to three substituents independently selecied from halogen, hydroxy, Cisalkoxy, Ciaalkylsulfonyl,
Cascycloalkyl, and Cqalkyl wherein alkyl is oplionally substifuted with hydroxy or one to three fluorines;
and wherein any methylene {CHaz) carbon atom in R? is optionally substituted with one fo two groups
independently selected from fluorine, hydroxy, and C1.4alkyl optionally substituted with one 1o five
fluorines; or two substituents when on the same methyviene (CHz) group are taken together with the
carbon atom o which they are atfached 1o form a cyclopropyl group;

each R* is independently selected from the group consisting of: hydrogen, Cisalkyi,
(CHzm-phenyl, {CHa)m-heteroaryl, (CHz)m-naphthyl, and (CHz2)mCaroycloaliyl;

wherein alkyl, phenyl, heteroaryl, and cycloalky! are oplionally substituted with one o three

groups independently selecied from halogen, Craalkyl, and Craalkoxy, wherein alkyl and alkoxy are
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optionally substituted with one fo five fluorines; or two R groups iogether with the atom o which they are
attached form a 4- to 8-membered mono- or bicyclic ring system optionally containing an additional
hetercatom selecied from O, S, and NCq.salkyi,

each R is independently hydrogen, fluorine, or Ciaalkyl, wherein alkyl is optionally substituted
with one 1o three substituents independently selecied from fluorine and hydroxy;

R5 is hydrogen or Cisalkyl; and

each R® is independently selected from the group consisting of: Cisalkyl, (CH2).OR4,
{CHzn-phenyl, (CH2)e-naphthyl, (CH2)r-heteroaryl, (CHz)e-heterocyelyl, (CHz2wCareycloalkyl, halogen,
{CH23N{RYz, (CH2CEN, (CHaCOR?Y, (CH2)nCORY, NO2z, (CH2)nNRASOR* (CH2S02NRY)2,
{CH23aS{0)pR4, {CH)NRACIOINRY)2, (CH)WC(OIN{R Y2, (CH2C{OIN(ORYR?, (CH)WC{ON(NH)R,
{CH23NRAC(OIRY, (CH2)aNRACO2R?, O(CH)CON(R Y2, CF3, CH2CFa, OCF3, and QCHCFa;

in which phenvi, naphthyi, heteroary!, cycloalkyl, and heterocyclyl are optionally substituted with
one {o three substituents independently selected from halogen, hydroxy, Craalkoxy, Cses cycloalkyl, and
Craalkyl wherein alkyl is optionally substituted with hydroxy or one to three fluorines; and wherein any
methylene (CHz) carbon atom in R® is optionally substituted with one to two groups independently
selecled from fluorine, hydroxy, and Ci4alkyl optionally substituted with one to five fluorines; ortwo
substituents when on the same methylene {CHy) group are taken together with the carbon atom to which
they are altached to form a cyclopropyl group.

Compounds of Formula (00(0) may be synthesized by methods known in the arnt, e.g., those
described in International Patent Publication No. WO2007/134457. In some embuodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W0O2007/134457, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXX,

R R7
HetAr—N. X-Y—-Ar
R8 RE
(OO

or & pharmaceutically acceptable salt thersof, wherein

X-Yis N-C{O), N-CR'R2, CH-O, CH-8(0)p, CH-NR, or CH-CRR?;

Aris phenyl, benzyi, naphthyl, or pyridyl each of which is optionally substituted with one to five
substituents independently selected from R3;

HetAr reprasents g heterocaromatic ring selected from the group consisting of. oxazolyl, thiazolyl,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, pyridazinyl, pyridinyl, 1,2,4-oxadiazoliyl, 1,3,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,2,3-oxadiazolyl, 1,2, 4-thiadiazolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
isothiazolyl, pyridazinyl, pyridiny, 1,2 4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1,2,3-oxadiazolyl, 1,2 4-thiadiazolyl,

in which the heteroaromatic ring is optionally substituted with one to fwo substituents

independently selecied from R5;
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R and R? are each independently hydrogen or Craalkyl, wherein alkyl is optionally substituted
with one 1o three substituents independently selecied from fluorine and hydroxy,

each R is independently selected from the group consisting of: Cisalkyl, Caqalkenyl, (CH2)ORA,
{CHan-phenyl, (CH2)r-naphthyl, (CH2)w-heteroaryl, (CHa)e-haterocychvl, (CH2mCa7oycloalkyl, halogen,
{CH2)aN{R%)z, (CH2)nO=N, (CH2)aCO2R%, (CH2)xOC{OIRY, (CH2)nCOR*, NO2, (CH2)nNRISOR4
{CH23nS0:2NIR Y2, (CH2)aS{0)RY, (CH2)NRACOINIR Y2, (CHC{OINRY2, (CH2)C{OIN{ORYRS,
(CH23nCOYN(NH) R4, (CH2nCOINRINC{O)RY; (CH2nNRAC{OIRE, (CH)nNRAICOR?, (CH2)nP(=0)(OR4);2,
(CH23nOP(=0)(OR%2, (CH2)sO(CH2)nP(=O){OR%Y)2, C{CH)RC(OIN(RY2, CF3, CHLCF:, OCF3, and
QCHCFs;

in which phenvi, naphthyi, heteroary!, cycloalkyl, and heterocyclyl are optionally substituted with
one to three substituents independently selected from halogen, hydroxy, Ciealkoxy, Crealkylsulfonyl,
Castycloalkyl, carboxy-Cisalkyl, Cisalkyioxycarbonyl-Ciaalkyl, and Coaalicyl wherein alkyl is optionally
substituted with hydroxy or one o three fluorings; and whersin any methyiene (CHz) carbon atom in RS is
optionally substifuted with one 1o two groups independently selected from fluoring, hydroxy, and Calkyl
optionally substifuted with one 1o five flucrines; or two substituenis when on the same methylene (CH2)
group are taken together with the carbon atom 1o which they are attached to form a cyclopropyl group;

each R? is independently selectaed from the group consisting of: Crealkyl, (CH2).OR4,
{CH2in-phanyl, (CHae-naphthyl, (CH2)n-hsteroaryl, (CHs-heterocyelyl, (CHaNCs7cycloalkyt, halogen,
{CH23N{RYz, (CHCEN, {CHnCORY, (CH2.CORA, NOz, (CH2)NRASOR (CH23S0NIRY:2,
{CH2) S0} RY (CHnNRAC{OIN(R %2, (CH2oC(OIN{R Y2, (CHWC{OINORHRY, (CH2)nC{O)N(NH)R?,
{CH2)nNRAC(O)R, (CH2)aNRACORA, O{CH2COIN(R Y2, (CH2)P(=C)ORY2, (CH2)WOP{=0ORY:,
{CHO(CHNPEOWORY,, CF:, CHaOFs, OCFs;, and OCHUF3;

in which phenyi, naphthyi, heteroaryl, cycloalkyl, and heterocyciyl are optionally substituted with
one o three substituents independently selected from halogen, hydroxy, Cisalkoxy, Csecycloalkyl, and
Craalkyl wherein alkyl is optionally substituted with hydroxy or one 1o three fluorines; and wherein any
methylene (CH2) carbon atom in R® is optionally substituted with one to two groups independently
selected from fluorine, hydroxy, and Cy4alkyl optionally substituted with one to five fluorines; or two
substituents when on the same methylene (CHgz) group are taken together with the carbon atom io which
they are attached to form a cyclopropyl group;

each R* is independently seiectad from the group consisting of: hydrogen, Cisalkyi,
(CHm-phenyl, (CHa)w-heteroaryl, (CHz)m-naphthyl, and (CH)mCaroycloalkyl;

wherein alkyl, phenyl, hetercaryl, and cycloalky! are optionally substituted with one o three
groups independently selected from halogen, Ci.aalkyl, and Craalkoxy; or two R* groups together with the
atom to which they are attached form a 4- {0 8-membered mono- oF bicyclic ring system optionally
containing an additional heteroatom selected from O, &, and NC_salkyl;

each nis independently 0, 1 or 2;

each pis independently 0, 1, or 2;

each mis independently 0, 1 or 2;

RE R7, Ré and R? are each independently hydrogen, flucring, or Ciaaliyl, wherein alkyl is
optionally substituted with one to three substituents independently selected from fluorine and hydroxy;

and
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R%W is hydrogen or Crsalkyl optionally substituted with one to five fluorines.

Compounds of Formula QOXKH) may be synthesized by methods known in the ari, e.g., those
described in international Patent Publication No. WO2007/143823. In some embodiments, the SCD
inhibitor is a compound disclosed in international Patent Publication No. W02007/143823, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XX,

(OO

or & pharmaceutically acceptable salt thereof, wherein

Y is O, S(O)p, or CRIRZ

Aris phenyl, benzyl, naphthyi, or pyridyl each of which is optionally substituted with one to five
substituents independently selected from R¥;

HetAr is a hetercaromatic ring selected from the group consisting of. oxazolyl, thiazoil,
imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolvl, 1,2,5-oxadiazoiyl,
1.2,3-oxadiazolyl, 1,2 4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3 4-thiadiazolyl, 1,2,3-thiadiazolyl, 1,2 4-triazolyl,
1.2,3-triazolyl, tetrazolyl, benzthiazolyl, benzoxazolyl, benzimidazolyl, benzisoxazolyl, and
benzisothiazolyl;

in which the heteroaromatic ring is optionally substituted with one to two substituents
independently selected from R3;

R' and R? are each independently hydrogen or Cisalkyl, wherein alky! is optionally substituted
with one to three substituents independently selected from fluorine and hydroxy;

each R® is independently selected from the group consisting of: Cisalkyl, (CH2)nOR*,
{(CH2w-phenyl, {CHaw-naphthyl, (CHa)w-heteroary!, (CHain-helerocyohvl, (CH2Caroyoloalkyl, halogen,
{CH2)nN(R%)2, (CH2)aCEN, (CH2)nCOzR4, (CH2)nCOR4, NO2, (CH2)nNR*SOzR?, (CH2)aSQ2N(R4)2,
{CH2S(O)pR?, {CH)NRAC{OINR Y2, (CHC{OIN{RY:, ({CHnC{OIN(ORHRA, {CH2nC{OIR(NH)RY,
{CH2NRACOIRY, {CH2)NRICOR?, O(CH23CONR Y2, {CHWP =0 ORY:,, (CHOP{EO0H0ORY:,
(CH2WOCH)P(=0)(OR%Y)2, CF3, CHCF3, OCF;, and OCHCF;3;

in which phenvi, naphthyi, heteroaryl, cycloalkyl, and heterocyclyl are optionally substituted with
one to three substituents independenily selected from halogen, hydroxy, Crsalkoxy, Cascycioalkyl, and
Craalkyt wherein alkyl is optionally substituted with hydroxy or one to three fluorines; and whersin any
methylene (CH2) carbon atom in R2 is optionally substituted with one {o two groups independently
selected from fluoring, hydroxy, and Ciaalkyl optionally substituted with one to five fluorines; ortwo
substituenis when on the same methylene (CHg) group are taken together with the carbon atom to which
they are attached to form a cyclopropyl group;

each R* is independently selected from the group consisting of: hydrogen, Crealkyl,
{CHam-phenyl, {CHa)m-heteroaryl, (CH2)m-naphthyl, and (CH)mCaroycloalkyl;
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wherein alkyl, phenyl, heteroaryl, and cycloalky! are optionally substituted with one to three
groups independently selected from halogen, Ciqalkyl, and Craalkoxy, wherein alkyl and alkoxy are
optionally substituted with one fo five fluorines; or two R* groups together with the atom 1o which they are
attached form a 4- to 8-membered mono- or bicyclic ring system optionally containing an additional
heteroatom selected from O, S, and NCi.aalkyi;

each R3 is independently selected from the group consisting of: Cisalkyl, Caaalkenyl,

{CH23a ORS¢, {(CH2)w-phenyl, (CHa)p-naphthyl, (CH2)-heteroaryl, (CHz)a-helerocyceivl, (CH2)nCaroycloalkyl,
halogen, (CH2)aN(R4)2, (CH2)2CEN, (CHnCORY, (CH2WOC(OIRY, (CH)RCORS, NOz, (CH2)NRISOR?
{CH23nS0:2NIRY2, (CH2)aS{0) R4, (CH2)NRACOINR Y2, (CHC{OIN(RY)2, (CH2)C{OIN{ORYRY,
(CH2)CLOYNNHR?, (CHnC(OINRAINC{OIRY, (CH2)nNRAC(OIRY, (CH2)aNRAICO2RY, (CH2)nP(EOHORY);,
(CH2)OP{(=OHORY2, (CH2)nO{CH2nPEOHORY2, O(CHCOIN(RY2, CF3, CH2CF,, QCF;3, and
QCHCFs;

in which phenyi, naphthyi, heteroaryl, cycloalkyl, and heterocyclyl are optionally substituted with
one {o three substituents independently selected from halogen, hydroxy, Craalkoxy, Craalkylsulfony,
Csecycloalkyl, and Craalkyl wherein alkyl is optionally substituted with carboxy, hydroxy, or one to thres
fluorines; and wherein any methylene (CHz) carbon atom in RS is oplionally substituted with one 1o two
groups independently selected from fluorine, hydroxy, and Calkyl optionally substituted with one to five
fluorines; or two substituents when on the same methylene (CH2) group are taken together with the
carbon atom to which they are attached to form a cyclopropyl group;

R8 R7, R R R0 R" and R are each indepandently hydrogen or Cizalkyl, wherein alkyl is
optionally substituted with one 1o three substituents independently selecied from fiuorine and hydroxyt,

each nis independenily 0, 1 or 2;

each m is independently 0, 1, or 2; and

pis{,1,0r2.

Compounds of Formula (OO may be synthesized by methods known in the arl, e.g., those
described in International Patent Publication No. WQO2007/143824. In some embuodiments, the SCD
inhibitor is a compound disciosed in Intemational Patent Publication No. W02007/143824, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formuia XXXV,

{OKVY
or a pharmaceutically acceptable sal thereof;, wherein
gisfort,;
risQort;
Zis O, 8, or NR%,
X-Y is N-C(0), N-CR3R®, CR4-0, CR*“-3(0)s2, or CR1-CRRY,
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Ra and R® are each independently hydrogen or Cqz alkyl, wherein alkyl is optionally substituled
with one 1o three substituents independently selecied from fluorine and hydroxy;

W is heteroaryl selected from the group consisting of

1 8 T O SR 1
R..\gu;g/i R\gm;{z/a R\.g }N R\i\/ N

O

R1 RZ 2R1

g_z K.I q q,

A e B atin O
R2 R‘i R‘E

1S 1 O

1 %
R\Sri// _____ 3 \{IR? R ______ QR\&JE

RZ

4
{

Ry Ne 4 Se N 3
NN::@?’/ ; N\ ;’zz// , and /
R‘i R’i

Rtis heteroaryl selected from the group consisting of:
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Re. N N RC. 7 RE. &
NN N N N
NORST \QF

O

N
RG‘N N

g

RE .
NN | ¢ON | \(\\_{; | %,
o o R®

& R®
RC
i
KN\ Rc S\ G\ S
RG
H
O (k I Y
> “ N Ry N
v ; \(\) "<

/
R@)ﬁj&“

RO, ROy, RS N4\7
= N = /g\j_/\!w
J&g\i

Rc

¢ O
) \(;}@—/E ’ N—
o and %}w
wherein RC is ~{CH2mCOzH, -{CH2)mCO2C 1 salkyl, -{CH2m-Z-(CHz)pCOH, or
~(CHm-Z-{CH)pCC2C13alkyl; wherein any methvlene (CHz) carbon atom in (CHa)w or (CHa)p is optionally
substituted with one hydroxy, one aming, or one o two flucrines; and
5 wherein sald R hetercaryt ring is optionally substituled with one substituent independently
selected from the group consisting of cyano, halogen, Ciaalkyl, Craalkoxy, Craalkylthio, Cralkylsulfonyl,
and trifluoromethyl;
each R? is independently selected from the group consisting of:
hydrogen,
10 halogen,
hydroxy,
cyano,
amino,
nitro,
15 Ci.aalkyi, optionally substifuted with one to five flucrines,
Ciaalkoxy, optionailly substituted with one io five fluorines,

Ci.aalkyithio, optionally substituted with one io five fluorines,
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Ciaalkyisulfonyl,

carboxy,

Craalkyioxycarbonyl, and

Ciaalkyicarbonyl,

Aris phenyl, naphthyl, or heteroaryl optionaily substituted with one to five R® substituents; each
R? is independently selected from the group consisting of: Crsalkyl, Casalkenyl, (CHz)-phenyi,
{CHzin-naphthyl, (CH2)-heteroaryl {CH2)n-heterocyeiyl, (CH2)Caroycloalkyl, halogen, nitro, (CHz)nOR4,
(CH2)nN(R*)z, (CH2}CEN, (CH2)RCO2RY, (CH2)aNRASO2R* (CH2)nSO2N(R Y2, (CH2)nS{0)o2R4,
(CH2)NRAC(OIN(R 2, (CH2nC{OINRY2, (CH2)aNRA*C(OIR?, (CH2)aNRACOzRY, (CH2)nC{O)RY,
C{CHYNCOINRY2, (CH2)s-Z-(CHzjr-phenyl, (CH2)s-Z-(CHa)rnaphthyl, (CHe)s-Z-(CHz)rheteroaryl,
(CH2)s-Z-({CHzp-heterocyalyl, (CH2)e-Z-{CHzk-Caroycloalkyl, (CH2)s-Z-(CHa)r-OR4, (CH2)s-Z-(CH2)-N(R*)2,
{CH2)s-Z-(CH)-NRASOzR4, (CH2)s-Z-(CH21-CEN, (CH2)s~Z-(CH-CO2R?, (CH2)s~Z-(CH2)-SON(R%):,
(CH2)s-Z-(CH2)-S(Q)0.2R%, (CH2)e-Z-{CH-NRACOIN(R )z, (CH2)s-Z-{CH-C(OIN(RY)2,
{CH2)e-Z-(CH2-NRAC({OYRH, (CH2)e-Z-(CH-NRACOR?, (CH2)s-Z-(CH-C{O)R*, CF3, CH2CFs, OCF;,
and QCH.CF3;

in which phenyi, naphthyi, heteroaryl, cycloalkyl, and heterocyclyl are optionally substituted with
one {o three substituents independently selected from halogen, hydroxy, Cqaalkyl, triffuoromethyl, and
C1.4 alkoxy, optionally substituted with one 1o five fluorines; and wherein any methylene (CHz) carbon
atom in R? is optionally substituted with ons to two groups independently selected from fluoring, hydroxy,
and Cialkyl; or two substituents when on the same methylene (CH2) group are taken together with the
carbon atom to which they are attached to form a cyclopropyl group;

each R* is independently selectaed from the group consisting of: hydrogen, Cisalkyl,
{CHz)n-phenyl, (CH2n-heteroaryl, (CHa)n-naphthyl, and (CH2wCsrcycloalkyl;

wherein alkyl, phenyl, heteroaryl, and cycloalkyl are optionally substituted with one to three
groups independently selected from halogen, Craalkyl, and Craalkoxy; or two R* groups together with the
atom o which they are attached form a 4- to 8-membered mono- or bicyclic ring system optionally
containing an additional hetsroatom selected from O, §, NH, and NC1_salkyl;

RS RS, R, R8 R°, R¥Y, R and R'? are sach independently hydrogen, fluorine, or Ciaalkyi,
wherein alkyl is optionally substituted with one 1o three substituents independently selected from fluorine
and hydroxy,

R is hydrogen, Craalkyl, flucrine, or hydroxy;

each R' is hydrogen or Cizalkyl;

each m is independently an integer from G to 4;

each pis independently an integerfrom 1 t0 3;

each n is independently an integerfrom 0 to 2;

each s is independently an integer from 110 3; and

each i is independently an integer from 1 1o 3.

In some embodiments of the compound of Formula X000V, R?2 is hydrogen.

In some embodiments of the compound of Formula XXXV, Wis
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RE
Rt
O-N

in some embodiments of the compound of Formula XXXV, R is heteroaryl selected from the

group consisting of:

R® ‘N ‘. RC\N Sy
)
\ N“‘“"
o
RCmN’N\ RC\«O\N
Ljdm and N-K
e 7

5 wherein R¢ is -CHxC0H or -CHa002C 5 alkyl.

In some embodiments of the compound of Formula XXXV, Rt is

R NN \ N
Yy
in some embodiments of the compound of Formula XXXIV, when g and r are both 1;

XY is CH-O;

10 W is heteroaryl selected from the group consisting of:

1S R*SER"N\Q
RN ARN Y i o8

R? R? R?
RQ
o-N @ g-N

and R' is heteroaryl selected from the group consisting of:

/N\ ¢ ol
RN NS RS RG‘N’N”? RO
N:« s — » \N-—— , e . and N !
" o P
15 wherein RC is ~-CHC0H or ~-CHU 001 zaikyl,

In some embodiments of the compound of Formula XXXV, Wis

RZ
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wherein RC s -CHCOH or -CHC G0 aakkyl

In some embodiments of the compound of Formula XXXV, R:, RS R R7, R¥, R% R RY and
R2 are each hydrogen.

in some embaodiments, the compound of Formula XXXV is selected from:

3 3
HO \M\ HO \\‘N
i\! N N, \,EN
\f }« (Vo o, v “,.3/>_Nf----\)—0 Br
™ - /;----<\ : B 2'_\%
-
F
o
HO_{/M-NN:*-‘ HO—{I\ Jen
N/I i ":J\\ o
/ﬁ---N o ar TN Yo g
2 2
HO /\? HO

N
Q , and ° | G

or a pharmaceutically acceplable salt thereof.

in other embodiments of any of the foregoing methods, the SCD inhibitor is
O

HC)L\

N
SN
N, |

Br

, and

88



5

10

15

20

25

30

38

WO 2018/129403 PCT/US2018/012697

In some embodiments, the compound of Formula XXXV is selecled from:

{8-(5-{4-12-(Triflucromethyhphenoxylpiperidin-1-yi}-1,3 4-thiadiazol-2-yl}-2H-tetrazol-2-yllacetic
acid

{8-(5-{4-[2-(Triflucromethyhphenoxylpiperidin-1-yi}-1,3 4-thiadiazol-2-yl}-1-H-tetrazol-1-vijacetic
acid

(5-{5-[4-(2-Bromo-5-fluorophenoxy)piperidin-1-vil-1,3,4-thiadiazol-2-yl}-2H-tetrazol-2-yhacetic
acid

(5-{5-[4-(2-Bromo-5-fluorophenoxyypiperidin-k-yi}-1,3 4-thiadiazol-2-yii-1H-tetrazol-1-y)acetic acid

(2'-{4-[2-(Triflucromethyhphenoxylpiperidin-1-yi}-2,5-bi-1,3-thiazol-4~-yhacetic acid

(5-{3-

(3-{3-

(3-{3-

(5-{3-

(4-{3-[4-(2-Bromo-5-fluorophenoxy)piperidin-1-yil-1.,2 4-oxadiazok5-yi}-1H-pyrazol-1-yhacetic acid

4-(2-Bromo-5-fluorophenoxy)piperidin-1-vl] isoxazol-5-yi}-2MH-tetrazol-2-yhacetic acid

4-(2-Bromo-5-fluorophenoxy)piperidin-1-vil-1,2 4-oxadiazol-5-yi}- 1 H-pyrrol-1-yhacetic acid

ey g g

i
}-
4-(2-Bromo-S-fluorophenoxy)piperidin-1-vi}-1,2 4-oxadiazol-5-yi}-1-yhacetic acid
4-(2-Bromo-5-fluorophenoxy)piperidin-1-yi}-1,2 4-oxadiazol-5-yl}-1H-pyrazol-1-yhacetic acid
}_
Sodium(5-{3-[4-(2-bromo-5-flugrophenoxypiperi-din-1-yi}-1,2 4-oxadiazol-5-yi}-2H-tetrazol-2-yl)
acetate
3-(3-{5-[4-(2-Bromo-5-fluorophenoxy)piperidin-1-yl}-1,3,4-thiadiazol-2-yi}-1,2,4~oxadiazol-5-
yvhpropancic acid
{(5-{3-[4-(5-Bromo-~2-chiorophenoxy)piperidin-1-yl] isoxazol-5-yi}-2H-tetrazol-2-yhaceiic acid
3-(3-{3-[4-(2-bromo-5-fluorophenoxy) piperidin-1-yi}-1,2, 4-oxadiazol-5-yi}-iH-pyrazol-1-
yhpropanoic acid
(2R})-3-(3-{5-[4-(2-Bromo-5-flucrophenoxy)pipen-din-l -yi}-1,3 4-thiadiazol-2-yi}-1,2 4-oxadiazoh-5-
yh-2-hydroxypropanoic acid
(28)-3-(3-{5-[4-(2-Bromo-5-fluorophenoxy)piperi-din-1-yi}-1,3,4-thiadiazoh-2-yi}- 1,2, 4-oxadiazoh-5-
yh-2-hydroxypropanoic acid
3-(3-{5-[4-(2-Bromo-5-flucrophenoxy}piperidin-1-yli- 1,3 4-thiadiazol-2-vi}-1,2,4-oxadiazol-5-yl)-
L-alanine
{5-[3-(4-{{4-Chioro-4'-{triflucromethoxy)biphenyl-3-yHloxylpiperidin-1-yhisoxazol-5-yi-2H-tetrazol-
2-yhacetic acid
(5-{2-14-{2-Bromo-5-fluorophenoxy)piperidin-1-yil-1,3-oxazok-4-yi-2H-1tetrazol-2-ylacetic acid
(5-{2-14-{2-Bromo-5-fluorophenoxy)piperidin-1-yil-1,3-oxazok-4-yi- 1 H-tetrazol-1-yacetic acid
Compounds of Formula OOOUV) may be synthesized by methods known in the art, 2.q., those
described in U.S. Patent No. 8,063,224 B2, In some embodiments, the SCD inhibitor is a compound
disclosed in U.S. Patent No. 8,063,224 B2, the compounds of which are herein incorporated by reference.
In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXXV,
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= RE
RE RS

W-N 4 K=Y —Ar
o e
Rpit  Rit
OO}
or a pharmaceutically accepliable salt thereof, wherein
gach mis independenily an integer from 0 to 4;
gach n is independently an integer from 0 {0 2;
L gach s is independently an integer from 110 3;

gach t is independently an integer from 1 to 3;

qisort,
risGori;
Zis O, S, or NR%
10 X-Y is N-CRaRP, CR14.O, CR4.8(O)p2, or CRI:CRARY,
WY is heteroaryl selected from the group consisting of
0?2
- NN
A B GV L S
N =N N=
2 2 2

R2 R2
== , and =g
R? R?

Aris phenyl, naphthyl, or heteroaryl optionally substituted with one to five R® substituents;
R# and R? are each independently hydrogen or Ciasalkyl, wherein aliyl is optionally substifuted
15 with one 1o three substituents independently selecied from fluorine and hydroxy;

R'is hetercaryl selecied from the group consisting of:
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wherein R¢ is -(CHz)m CO2H, ~(CHz)mCOC 1 salkyl, -(CHz)m-Z-(CH2)pCO2H, or

“(CHz)m~Z-{CH2)pC02C 1 58lkyl, whersin each (CHz) methylene group is optionally substiluted with one or
L two substituents selected from the group consisting of Ciaalkyl, fluorine, oxo, and hydroxy; and wherein

said R hetercaryt ring is optionally substituted with one substitusent independently selected from the
group consisting of cyano, halogen, Ciaalkyl, Ciaalkoxy, Craalkyithio, Craalkyisuifonyl, and
trifluoromethyl;

gach R? is independently selected from the group consisting of:

10 hydrogen,

halogen,

hydroxy,

CYano,

amino,
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nitro,

Craalkyi, optionally substifuted with one to five flucrines,

Ciaalkoxy, optionally substituted with one to five fluorines,

C1-aalkyithio, optionally substituted with one fo five flucrines,

Ciaalkyisulfonyl,

carboxy,

Ciaalkyioxycarbonyl, and

Ci.aalkyicarbonyl,

each R? is independently selected from the group consisting of: Cisalkyl, C2salkenyl,
{CHzn-phenyl, (CH2)e-naphthyl, (CH2)e-heteroaryl, (CHz)e-heterocyelyl, (CHz2wCareycloalkyl, halogen,
nitro, (CH2)nORY, (CHZRN(RY)2, (CH2)aCEN, (CH2)nCO2R%, (CH2)aNR*STR4, (CH2)nS02N(R Y2,
{CH23aS{0)o2zR4, (CH2)NRACIOINIR Y2, (CH)RC{OMN(RY2, (CHa)aNRAC(OYRY, (CH2)NRAC 2R,
(CH23.C{O)R?, C{CHCOINRY2, (CHu)s-Z-(CHarphenyl, (CHz)s-Z-{CH2)-naphthyl,
(CH2)s-Z-(CHzp-hetercaryl, (CH2)e-Z-(CHa)-heterooyelyl, (CH2)e-Z-(CHah-Caroycloalkyl,
{(CH2)e-Z-(CH21-OR?, (CH2)s~Z-(CH)-N(R%)2, (CH2)s-Z-(CH2)-NR4SO2R4, (CH2)s-Z-(CH2)-CEN,
(CH2)s-Z-(CH)-COR4, (Ch2)s-Z-(CHap-SO2N(RY)2, (CH2)e-Z-(CH2)-S{0)o2R4,
{CH2pe-Z-{CH-RRAC(OINR D2, (CH2)e-Z-(CH2)-C{OINIR Y2, (CH2)s-Z-{CH2)-NR*C({O)RY,
{CH2)e-Z-{CHap-NRACO2R4, (CH2)e-Z-{CH-COIR?, CF3, CH2CF;, OCFs, and OCH:CFs;

in which phenyi, naphthyi, heteroaryl, cycloalkyl, and heterocyclyl are optionally substituted with
one io three substituents independently selected from halogen, hydroxy, Craalky, triffucromethyl, and
Craalkoxy; and wherein any methylene (CHy) carbon atom in R® is optionally substituted with one 1o two
groups independently selected from fluorine, hydroxy, and Crealkyl; or two substituents when on the
same methylens {CHy) group are taken togethser with the carbon atom o which they are attached to form
a cyclopropyl group;

each R* is independently selected from the group consisting of: hydrogen, Crsalloyl,
{CHz)n-phenyl, (CH2n-heteroaryl, (CHa)n-naphthyl, and (CH2wCsrcycloalkyl;

wherein alkyl, phenyl, heteroaryl, and cycloalkyl are optionally substituted with one to three
groups independently selecied from halogen, trifluoromethyl, Ciaalkyl, and Ci4 alkoxy; or

two R groups together with the atom to which they are aitached form a 4- 1o 8-membered mono-
or bicyclic ring system optionally containing an additional hetercatom selected from Q, 8, NH, and
NCsaalkyl;

RY RS R, R R R RY, and R'™? are each independently hydrogen, fluorine, or Ciaalkyl,
wherein alkyl is optionally substituted with one 1o three substituents independently selected from fluorine
and hydroxy,

R'®is hydrogen, Ciaalkyl, fluorine, or hydroxy; and

each R is hydrogen or Ciaalkyl

Compounds of Formula OOKV) may be synthesized by methods known in the ar, e.g., those
described in International Patent Publication Mo, WQ2008/088580. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W0O2008/089530, the

compounds of which are herein incorporated by reference.
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In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

Formuia XXXV

Ry
Rg
ww:?g T\xuvar
ry/ b \ Rz
Rig Ry
{00V
or a pharmaceutically acceptable salt thereof;, whersin
a is an integer selected from 0, 1, and 2;
b is an integer selected from G, 1, and 2;
with the proviso that a and b cannot both be 2;
X-T is N-CROREC=CRS® or CR1-CRSR®
Y is a bond or C(=0);
W is heteroaryl selected from the group consisting of

A e e n 0
----- T

1,0 28 Rt S r1_O._% RIS RO
T T O T
28 P e Rea R2a R2a Ria R2a

Rk R2b
{ t

R1 N ges R‘\(N % R /N‘G Rtf’N\S
DA G S S iy

Rga ﬁ,\x Rza Rﬁa RZa JJJJ RZa RZ

2a O £328 S Rt O 5 R 8 § R S
e e & e @ i
N s N ) N ----- < 3 N ----- 2\,
R1 R1 22 R28  RIa e
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RZb
RN -3 ga ‘2% RL/N\ _R2b
MENM’Y/,%X/ M,Mfmw‘
RZ&Z FJJJ R1 R'ﬂ RZ& JJJJ Rga ‘FJJJ
R}Za Rza Rga R.’Za Rf-!a Rza
/Nt wid Ny Rﬁﬂé
== ’ N ’ N=N ’
R?_a R.’Za
R2a
N
LA I J;\r%
R2a

Rt is hetercaryl selected from the group consisting of:

Rza Rza
5 N, BN
RN o N” N \(J\ N
= N s &
MR
Rc RC
2 2a UM 2a b ,
R 8 / N R\(/KN N# \\,/R R '».N
S !’ s G—K 5 N )——(E“N
& a0 R
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RZa
R N Ay Rza RC

W ‘& x
[ N [ “(Rga)a C%— R2), F&Rﬁ%

Rc Rc Rc
/E\%N ’ ) B
T {R%), (R¥), (R,
e, P ) s
W - >
RZa
Rb.. N . N\ RZa Rt{ N SN RZa
, /):-_mz , and Nm
R o
wherein

RP is ~(CH2) L OH, ~(CH)CO2C 1 aalkyt, -(CH2)Z-(CH2)pCO2H, or ~(CH2)-Z-{CH2)pC 020 1 satkyl;

Reis ~{CHmCO2H, -(CHwC OO0 salkyl, -{CHm-Z-(CH2),CO:H, or

~{(CH2m-Z-{CH2)pCO2Chaalkyl;

Zis 0, 8, or NRY,

each R is independently selected from the group consisting of:
hydrogen,

halogen,

hydroxy,

cyango,

anmino,

Craalkyl, optionally substituted with one to five fluorines,
Craalkoxy, optionally substituted with one to five fluorings,
Craalkyithio, optionally sus.stituted with one {o five fluorines,
Craalkyisulfonyl, optionally substituted with one o five fluorines, carboxy,
Craalkyloxycarbonyl, and

Craalkylcarbonyl;

each R? is independently selected from the group consisting of:
hydrogen,

Craalkyl, optionally substituted with one to five fluorines,
Craalkyisulfonyl, optionally substituted with one fo five fluorines,
Craalkyloxycarbonyl, and

C14 alkylcarbonyi;

Aris phenyl, naphthyl, thienyl, or pyridyi oplionally substituted with one o five R® substituents;

each R® is independently selected from the group consisting of:
g5
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halogen,

cyano,

Crsalkyi, optionally substifuted with one to five flucrines,

Cs-scycloalkyl,

Cs.seycloalkylmethyl, optionally substiluted with Cysalkyi, Cisalkoxy, optionally substituted with
one o five fluorines,

Cisalkyithio, optionally substituted with one o five flucrines, and

Cisalkyisulfonyl, optionally substituted with one 1o five fluorines;

each R* is independently selected fror the group consisting of: hydrogen, Cisalkyl,
{(CHz)a-phenyl, (CH2)n-heteroaryl, (CHa)~-naphthyl, and (CH2)Carcycloalkyl;

wherein alkyl, phenyl, hetercaryl, naphthyl, and cycloalky! are optionally substituted with one to
three groups independently selected from halogen,Cisalkyl, and Craalkoxy;

R5 RE R7, R? R? R R and R are sach independently hydrogen, fluorine, or Craalky,
wherein alkyl is optionally substituted with one to three substituents independently selected from fluorine
and hydroxy;

or one of R3, RE, K7, and R? together with one of R?, R, RY and R forms a divect bond or &
Cizalkylene bridge;

R'3 s hydrogen, Ciaalkyl, fluorine, or hydroxy;

m is an infeger from 0 10 3,

n is an integer from 0 to 2;

p is an integer from 1 10 3; and

ris an integer from 1 o 3.

Compounds of Formula OOV may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2010/084128. In some embuodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W02010/094126, the
compounds of which are herein incorporated by reference.

in some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXXV

=1 Re

R

W-N K=Y —-Ar
RV T-R12

R10 @H

OOV
or & pharmaceutically acceptable salt thersof, wherein
gach m is independenily an integer from 0 to 4;
gach n is independently an integer from 0o 2;
gach s is independently an integer from 1 to 3;
gach tis independently an integer from 1 to 3;
gisgori,
risCort;
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Zis O, 8, or NR%;
X-Y s N-C{0), N-CRRP, CRM™.0, CR¥-8(O)o-2, or CRI-CRARY,

W is heteroaryl selected from the group consisting of

R?' RZ RQ RQ Rg RZ
RJ;/\ng/\%‘Rjj“#g_%
== ’ N== N=N :
RZ R2
RZ R?; RZ
N N N
ri/ N /A /“<\>_
R O R
R® RZ R?
; /m\>w§ 1_</N"E\i : s
R R t
ST O
R? 2 N
"’i%

L Aris phenyl, naphthyl, or heteroaryl optionally substituted with one to five R® substituents;
R2 and R* are sach independently hydrogen or Ciaaliyl, wherein alkyl is optionally substiluted
with one io three substituents independently selected from fluoring and hydroxy;

Rt is hetercaryl selected from the group consisting of:

O O
N/i/.,N/ 'andi//N:,

10 wherein heteroaryl is monosubstituted with -(CHz2}mCO2H or -(CH2)mCC2Csalkyl and optionally
substituted with one to three substituents independently selected from the group consisting of cyano,
halogen, Ciaalkyl, Ciaalkoxy, Ciraalkyithio, Cialkyisuifonyl, and trifluoromethyi;

each R? is independently selected from the group consisting of:
hydrogen,

15 halogen,

hydroxy,

Cvano,
a7
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ammo,
nitro,

Craalkyi, optionally substifuted with one to five flucrines,

Ciaalkoxy, optionally substituted with one to five fluorines,

Ci.aalkyithio, optionally substituted with one io five fluorines,

Ciaalkyisulfonyl,

carboxy,

Ciaalkyioxycarbonyl, and

Ci.aalkyicarbonyl,

each R® is independently selected from the group consisting of: Cisalkyl, Cz2salkenyl,
{CHzn-phenyl, (CH2)e-naphthyl, (CH2)e-heteroaryl, (CHz)-heterocyelyl, (CH2WCaroycloalkyl, halogen,
nitro, (CH2)aOR?, (CH2)RN(R*2, (CH2)20=N, (CH2):COR%, (CH2)NRASOR* (CH2)nSO2N(R:,
{CH2)nS(O)o R4, (CH2)alNRACOINRY2, (CH)nC{OMN(R%)2, (CH)RNRAC(OIR?, (CH2)aNRACOR®,
(CH23CO)R4, O{CHC{OIN(R 2, (CH2)s-Z-(CH2)-phenyl, (CHz)s-Z-(CHzj-naphthyi,
(CHzjs-Z-(CHz-hetercaryl, (CHz)s-Z-(CHzjr-heterocyeiyl, (CH2)s-Z-(CH)-Caroycloaliovt,
{CH2)e-Z-{CHap-OR4, (CH2)s-Z-{CH-N(R %2, (CH2)s-Z-(CH2)-NRASO2R?, (CH2)s-Z-(CHapn-CEN,
(CH2)s-Z-(CH-CORY, (CH2)e-Z-(CH2p-SO02N{R %2, (CH2)s-Z-(CH2)-S(O)o.2RY,
{(CH2)e-Z-{CHap-NRAC{OIN(R Yz, (CH2)e-Z-(CH)-C{OMN(RY2, (CH2)s-Z-(CH2)-NR¥C{OWRY,
(CHz)s-Z-(CH-NRACORA, (CH2)s-Z-(CHp-CO)RY, CF3, CH2CF3, OCFs, and OCHCF;3;

in which phenyi, naphthyi, heteroaryl, cycioalkyl, and heterocyclyl are optionally substituted with
one io three substituents independently selected from halogen, hydroxy, Ciaalky, triffucromethyl, and
Ciaalkoxy; and wherein any methylene (CHz) carbon atom in R® is optionally substituted with one to two
groups independently selected from fluorine, hydroxy, and Ciealkyl; or two substituents when on the
same methylene {CHy) group are taken together with the carbon atom 1o which they are atiached io form
& cyclopropyl group;

each R* is independently selected from the group consisting of: hydrogen, Ci.salkyl,
(CHw-phenyl, (CHan-heteroaryl, (CHz)n-naphthyl, and {CHz)nCsreycloalkyl;

wherein alkyl, phenyl, hetercaryl, and cycloalky! are optionally substituted with one o three
groups independently selected from halogen, Ci.aalkyl, and Craalkoxy; or two R* groups together with the
atom to which they are attached form a 4- to 8-membered mono- or bicyclic ring system optionally
containing an additional heteroatom selected from O, S, NH, and NCi.aalkyl;

RS R8, R, RS RY R R and R'? are each independently hydrogen, fluorine, or Craalkyl,
wherein alkyl is optionally substituted with one 1o three substituents independently selected from fluorine
and hydroxy;

R'% is hydrogen, Craalkyl, fluorine, or hydroxy; and each R is hydrogen or Cia alkyl.

Compounds of Formula OOCKVID may be synthesized by methods known in the ar, .g., those
described in International Patent Publication No. WO2008/048226. In some embodiments, the SCD
inhibitor is a compound disclosed in international Patent Publication No. WO2008/046226, the
compounds of which are herein incorporated by reference.

in some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XXXVl
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R7 RS
R <//R5

HetAr—N . X—-Y—-Ar

Rg 3 R’EE
R'EO R‘M
COONI

or a pharmaceutically acceptable salt thereof, wherein

HetAr is a fused heteroaromatic ring selected from the group consisting of:

T\ T2 \\/ \Y/T\ 2
R"?~<f’]: | R74 | j\g N i\T

Ta”\éss ; W

wherein Wis N or CR'%;

Zis O S or NR,

TY T2, and T° are each indepeandently N or CR'8, with the proviso that at least one of TY, T2,
and T3 is N;

gisfort,;

risQort;

X-Yis N-C{Q), CR"™-0, CR'™-5{Q)oz, or CR'*-CR'R?;

Aris phenyl, benzyl, naphthyl, or heteroary! each of which is optionally substituted with one to five
R? substituents;

R' and R? are ach independently hydrogen or Ciaalkyl, wherein alkyl is optionally substituted with
one {o three substituents independently selected from flucrine and hydroxyl;

each R? is independently selcted from the group consting of. Crsalkyl, Czsalkenyl, (CH2)n-phenvl,
{CHz)a-naphthyl, (CH2)s-heteroaryl, (CH2)n-heterocyclyl, (CH2)WCaroycloalkyl, halogen, nitro, (CH2)0OR*,
{CH23aN{RYz, (CH2CEN, (CHRCO2R, (CH2)aNRASO2RY, (CH2)nS02NRYz, (CH)nS{O)e2R?,
(CH23NRAC(OIN(R Y2, (CH)nC{OIN(RY2, (CH2)aNRAC(ORY, (CH2)NRACOR, (CH)C{O)RY,
O{CHIC{OIN(R Y2, (CH2)s-Z-(CH2)-phenyl, (CH2)s-Z-(CHz)rnaphthyl, (CHo)s-Z-(CHo)-heteroaryl,
{CH2)s-Z-(CHa)-heterocyelyl, (CHz)e-Z-(CH2k-Covcycloalkyl, (CHa)s-Z-{CH2)-OR?, (CH2)s-Z-(CH2)1-N({R*Y)2,
{CH2)e-Z-(CHR-NRASO2RE, (CH2)s-Z-(CH2p-CEN, (CH2)s-Z-(CH)e-COR4, (CH2)s-Z-(CH)e-SO2N(R %2,
{CH2)e-Z-(CH2-S(0)02R4, (CHusZ-(CH2)-NRAC{OIN{R )2, (CH2)eZ-{CH2)-C(OIN{RHz,
{CH2)e-Z-{CH-RRAC(OIR?, (CH2)e-Z-{CH-NRACO2R?, (CHu)e-Z-{CH-C{OR?, CF 3, CH2CF3, OCFs,
and QCH.CF3;

in which phenyi, naphthyi, heteroaryl, cycloalkyl, and heterocyclyl are optionally substituted with
one io three substituents independently selected from halogen, hydroxy, Ciaalky, triffucromethyl, and
Craalkoxy; and wherein any methylene (CHy) carbon atom in R® is optionally substituted with one 1o two

groups independently selected from fluorine, hydroxy, and Crealkyl; or two substituents when on the
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sarne methylene (CHz) group are taken fogether with the carbon atom to which they are aftached to form
a cyclopropyl group,

Zis O, S, or NR%;

each R* is independently selected from the group consisting of: hydrogen, Ci.salkyl,

5 (CHzim-phenyl, (CH2)m-heleroaryl, (CHz)m-naphthyl, and (CH)mCaroycloalkyl;

wherein alkyl, phenyl, heteroaryl, and cycloalky! are optionally substituted with one to three
groups independently selected from halogen, Cisalkyl, and Craalkoxy; or two R* groups together with the
atom fo which they are attached form a 4- to 8-membered mono- or bicyclic ring system optionally
containing an additional heteroatom selected from O, S, NH, and NC.aalkyl;

10 R5 R8 R7, R R® R RY and R™ are each independently hydrogen, fluorine, or Cisalkyi,
wherein alkyl is optionally substituted with one to three substituents independently selecled from fluorine
and hydroxy;

R is hydrogen, Ciaalkyl, fluorine, or hydroxy;
each R™ is hydrogen or Crsalkyl;

15 RY5 is selected from the group consisting of hydrogen, Craalkyl, Craalkylcarbony,
aryl-Crzalkyicarbonyl, arvicarbonyl, Craalkylaminocarbonyl, Craalkyisuifonyl, arylsulfonyi,
aryl-Crzalkyisulfonyl, Ciealkyloxycarbonyl, arvioxycarbonyl, and aryl-Cizalkyloxycarbonyi;

R'® is hydrogen, amino, halogen, or Crsalkyl optionally substituted with one to five fluorines;
R'7is selected from the group consisting of: <(CHCOR2, -O(CHC{O)R?, -S{CH)WC{O)R?,
20 -NH({CH2WC{O)R3, -NCH:(CH2 C{O)Re,

a N’N&‘N . E\{’,N:’N
N= , N
O -/\M Ra)___/ _<\P{d.,x‘

R

Ra{\N’N°N R}/\ NN
1 ] ,and VN
O (\M 0 N
R i5-OH, -OC1aalkyl, -NHz, -NHSO2C1.4alkyl, -NHSO:Cs.acycloalkyl, or
-NHSOCH.Cascycioalkyl;

each m is independently an integer from G to 2;

25 each n is independently an integerfrom 0 to 2;

each s is independently an integer from 1 1o 3;
each i is independently an integer from 1 10 3;
v is an integer from 1 10 3; and

each wis anintegerfrom 1o 2.

30 Compounds of Formula OOCKVID may be synthesized by methods known in the art, e.q., those
described in international Patent Publication No. WO2009/012573. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W02009/012573, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

35 Formula XXXIX:
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R7 RS
R <//R5

HetAr—N q X-Y—Ar
Rg 3 R’EE
R'EO R‘M
QOO
or a pharmaceutically acceptable salt thereof, wherein

HetAr is a fused heteroaromatic ring selected from the group consisting of:

. R‘?B
18 | R16 i
RN | ij} ______ : “ji | N\>_§ Pﬁ%\rt\% ______ ;
R'!TJQN N RW’ \N "W Rq"r”‘\N‘/’*\W
R R1? RY7
Z W 2N AW
W > P
RY7TSNT TN ; RIS ST W cand  R18T S N
gisori,;
risCort;

Wis O, 8, or NR';

K=Y is N-C(0), CR'™-0, CR'™-8(0)o2, or CR13-CR*R?

Aris phenyl, naphthyl, or heteroaryl optionaily substituted with one to five R? substituents;

R and R? gre each independently hydrogen or Ciaalkyl, wherein alkyl is optionally substituted
with one o three substituents independently selected from fluorine and hydroxy;

each R? is independently seiectad from the group consisting of. Cisalkyl, Casalkenyl,
{(CHzw-phenyl, (CH2)e-naphthyl, (CH2)w-heteroary!, (CHa)e-heterocyclyl, (CH2)aCarcycioalkyl, halogen,
nitro, (CHz)aORA, (CH2)aN(R Y2, (CH2)WCEN, (CH2)WCORY, (CH)RNRISORY, (CH2)nSC2N(RY);,,
{CH2nS{O)o2R*, (CH2)RNRACOINIR 2, (CH2)2CON(R Y2, (CHINNRACIOIRY, (CH2)NRACOR?,
(CH2C{OR?, G{CHCOINIR Y2, (CHa)e-Z-{CHz)-phenyl, (CHa)s-Z-{CHa)rnaphthl,
{(CHz)s~Z-(CH2)-heteroanyl, (CHz)s-Z-(CHa)-heterooyolyl, (CH2)Z~(CH2)-Caroycioalkyl,
{CH2)s~Z~-(CH2)-OR?, (CH2)s-Z-(CH2)-N{R*)z, (CH2)e~Z-(CHz)-NRASO2R4, (CH2)e~Z-(CH2)-CEN,
{CH2)s-Z-{CH2)-CORY, {CH2)s-Z-(CH2)e-SCN{R )z, {CH2)e-Z-{CHeS{O)e2RY,
{CH2)e~Z~-(CH)-NRAIC{OINR Y2, (CH2)sZ-(CH2}-C{OIN{RH2, (CH2)s-Z-{CHz1-NRAC(QO)R¢4,
(CH2)e~Z-(CH2)-NR*CO2R*, (CH2)s-Z-(CH2-C{O)R?, CF3, CHzCF5, OCF2, and OCHCFs;

in which phenvyi, naphthyl, heteroaryl, cycloalkvl, and heterocyelyl are optionally substituted with
one to three substituents independently selecied from halogen, hydroxy, Cr.salkyl, trifluoromethyl, and
Ciaalkoxy; and wherein any methylene (CHgz) carbon atom in Rs is optionally substituted with one 10 two

groups independently selscted from fluorine, hydroxy, and Ciqalkyl; or two substituents when on the

same methylene (CHz) group are {aken together with the carbon atom o which they are attached to form

a cyclopropyl group;
Zis O, S, or NR%

gsach R* is independently selected from the group consisting of: hydrogen, Ci.salkyl,
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{(CHz2)m-phenyl, (CH2)m-heteroanyl, (CHz)m-naphthyl, and (CH2)«Ca7oycloalkyl;

wherein alkyl, phenyl, hetercaryl, and cycloalky! are optionally substituted with one {o three
groups independently selected from halogen, Ci.aalkyl, and Cialkoxy; or two R* groups fogether with the
atom to which they are aitached form a 4- 1o &-membered mono- or bicyclic ring system optionally
containing an additional heteroatom selecied from O, 8, NH, and NC.salkyl;

R5 RE R7, R% Re R R'™ and R'2 are each independently hydrogen, fluorine, or Craalkyl,
wherein alkyl is optionally substituted with one to three substituents independently selecied from fluorine
and hydroxy;

R'S is hydrogen, Ciaalkyl, fluorine, or hydroxy; each R™ is independently hydrogen or Ciaalkyl;

R is selected from the group consisting of hydrogen, Cialkyl, Crsalkylcarbonyi,
aryl-Cr2alkyicarbonyl, arylcarbonyi, Craalkylaminocarbonyl, Craalkyisulfonyi, aryisuifonyl,
aryl-Cr2alkyisulfonyi, Ciqalkyioxycarbonyl, arvioxycarbonyl, and aryi-Cqzalkyloxycarbonyi;

R is hydrogen or Crsalkyl optionally substituted with one to five fluorines;

RY is selected from the group consisting of ~(CH2) C{ORA, ~(CH2)y-T-(CH2) C{O)R3,
~{CH2)y-T-{CH2)S0sH, -(CH2y-T-{CHw-phenyl, ~{{CH2)-T-(CH2}w~heteroaryl,

O C{OR N
| C{O)R?
and <

wherein phenyl and heteroary! are optionally substituted with one o two substituents
independently selected from halogen, Caalkyl, -(CH2C(OYR?, and -CH=CHC(O)R?;

wherein any methylene (CHz) carbon atom in RV is optionally substituted with one to two groups
independently selected from amino, carboxy, fluorine, hydroxy, and Ciaalkyl; or two substituents when on
the same methylene (CHz) group are taken together with the carbon atom

to which they are attached to form a cyclopropyl group;

Tis O S or NR™

R is-OH, -OC.4alkyl, -NH2, -NHSQ:C1.4alkyl, ~-NHSC:Ca.scycloaliyl, or
-NHEO:CH:Cascycloalkyl;

R is selected from the group consisting of: amine, halogen, Craalkoxy, oplionally substituted
with hydroxy or carboxy, Cr4alkyithio, optionally substituted with hydroxy or carboxy, Crsalkylamine, di-
{Craalkyhamino, arylamino, aryl-Cizalkylamino, Craalkylcarbonylamino, aryl-Ci.zalkylcarbonylamino,
arylcarbonylamino, Craalkylaminocarbonylamino, Craalkyisulfonylaming, arvisulfonylamino, aryl-
Cizalkylsulfonylaming, Craalkyloxycarbonylamino, aryloxycarbonylaming, and aryl-Cyz
alkyloxycarbonviaming;

gach mis independenily an inleger from O to 2;

gach n is independently an integer from 0 {0 2;

gach s is independently an integer from 1 to 3;

gach t s independently an integer from 1 to 3;

v is an integer from 0 1o 4;

w is an integer from 0 to 2;

zistor2;

gach x is an integer from 0 1o 2; and
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eachyisOori.

Compounds of Formula QOXIX) may be synthesized by methods known in the ar, e.g., those
described in international Patent Publication No. WO2008/141455. In some embodiments, the SCD
inhibitor is a compound disclosed in international Patent Publication No. W02008/141485, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XL

R7 RS
RE ____<//R5
Haldr—N q K- —-Ar
RQ.MR12
R0 Rt
(XL}

or a pharmaceutically acceptable salt thereof;, wherein each n is independently 8, 1 or 2;

gislort,

risGort,

pisl,1,0r2;

X-Y is N-C(O), N-8(0)2, N-CR'R?, CH-O, CH-S(0O)y, CH-NR'®, or CRV-CR'R?,;

Aris phenyl, naphthyl, or heteroaryl optionally substituted with one to five R® substituents;

HetAr is a fused heteroaromatic ring selected from the group consisting of:

O

.O R14
NPy R Ny N\/LLN”RW
WL Wl Wl
7 o (Sé 3 Z_.— N/ f s Z/\//,JY .

N

N | Sy
W
\Z” N{’/[\R‘M

3

wherein Z2is O, §, or N-R1&;

Wis N or C-R15;

R and R?are each independently hydrogen, halogen, or Cyaalkyl, wherein alkyl is optionally
substituted with one to three substituents independently selected from fluorine and hydroxy; or R* and R?
fogether with the carbon atormn to which they are attached can form a spirocyclopropyl ring systerm,

each R? is independently selected from the group consisting of: Cisalkyl, (CH2)a-phenyl,
{CH2in-naphthyl, (CH2)n-heteroaryt, {CH)-heterocyeiyt, {CH2)WCarcyaloalkyl, halogen, ORYCHzN{RY),,
{CH2)aCEN, (CH2)nCO:zR4, NO2, (CH2)aNR*SO2R* (CH2)nSON{RY2, (CH2)S{O)RY,
{CH2)aNRAC(OIN(R*)2, (CH2)nC{O)N(R%)2, (CH2)aNRAC(O)R?, (CH2)nNRACO:R4, O(CH2)nC{OIN(R4)2, CFs,
CH2CFs, OCF3, and OCHLCFs;

in which phenvi, naphthyl, hetercary!, cycloalkyl, and heterocyelvi are optionally substituted with
one {o three substituents independently selected from halogen, hydroxy, Craalkyi, triffuoromethyl, and
Craatkoxy, and wherein any methylene (CHz) carbon alom in R® is optionally substituted with one {o two

groups independently selected from fluorine, hydroxy, and Cisalkyl; or two substituents when on the
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sarne methylene (CHz) group are taken fogether with the carbon atom to which they are aftached to form
a cyclopropyl group,

each R* is independently selected from the group consisting of: hydrogen, Ci.salkyl,
{CHz)e-phenyl, (CH2)n-heteroaryl, (CH2)-naphthyl, and (CH2Caroycloalkyl;

wherein alkyl, phenyl, helercaryl, and cycloalky! are optionally substituted with one fo three
groups independently selected from halogen, Cisaliyl, and Ciaalkoxy; ortwo R4 groups

fogether with the atom to which they are attached form a 4- to 8~-membered mono- or bicyclic ring
system optlionally containing an additional heteroatom selected from O, S, NH, and NC.salkyl;

R5 R& R7, RE R® R RY and R™are each independently hydrogen, flucrine, or Cyaalkyi,
wherein alkyl is optionally substituted with one to three substituents independently selecled from fluorine
and hydroxy;

each R is independently hydrogen or Cisalkyl;

R is independanily selected from the group consisting of amino, hydroxy, mercapts, Craalkoxy,
Craalkylthio, Ciaalkylamine, di-(Craalkybamino, arvlamino, arvi-Cizalkviaminoe, Cq.alkylcarbonylamine,
aryl-Cralkylcarbonylamino, arylcarbonylamino, Craalkylaminocarbonylaming, Craalkylsulfonylamino,
arylsulfonylamino, aryl-Cralkylsulfonylamino, Craalkyloxycarbonylaming, aryloxycarbonylaming, and
aryl-Crealkyloxycarbonylaming;

R'® and R arg each indspendently hydrogen or Ciaalkyl optionally substituted with aming,
hydroxy, Craalkoxy, Ciaalkyithio, Craalkyisulfonyl, Ciaalkylcarbonyioxy, phenyl, heteroaryl, or one to five
halogens;

RY is hydrogen, Ciaalkyl, fluorine, or hydroxy; and

R18 is selected from the group consisting ofhydrogen, Craalkyl, Craalkyicarbonyl,
aryl-Ciaalkyicarbonyl, arvicarbonyl, Craalkylaminocarbonyl, Craalkyisulfonyl, aryisulfonyl,
aryl-Cialkyisulfonyl, Craalkyloxycarbonyl, arvioxycarbonyl, arvi-Cialkyloxycarbonyt, B-D-ribofuranosyl,
a-D-ribofuranosyl, B-D-glucopyranosyl, and a-D-glucopyranosyl.

Compounds of Formula (XL} may be synthesized by methods known in the art, .g., those
described in International Patent Publication No. WO2008/017161. In some embodiments, the 8CD
inhibitor is a compound disclosed in International Patent Publication No, W02008/017161, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XL

R7 Rb

= /RS

HetAr—N, | X-Y-Ar

RV R
Rpic it
(R}
or & pharmaceutically acceptable salt thersof, wherein
gach nis independently 0, 1 or 2;
pisG, 1,012
X-Y is N-C(O), N-S(QO)z, N-CR'R2, CH-O, CH-8(0)p, CH-N R" CRY.CR'R?, or CH-C(O);
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Aris phenyl, naphthyl, or heteroaryl optionally substituted with one {o five R® substituents;

HetAr is g fused heteroaromatic ring selected from the group consisting of:

i R13 R”ﬂ
NS Z N Z Ny 4
P W &QJ\,'[M L
RS N7 TN : NT W s RS TNT W ,
O O
7 R L2 Rr1e Z
N N
) %)Jt[ ‘. N 7
Y , 07N W ; R13 N ,
R1? o)
R‘i4
PN Y
N
N \N/EL\Rﬁ , and />_§
wd,,

wherein Zis O, 8, or N-R¢;

RY and R? are each independently hydrogen, halogen, or Cizalkyl, wherein alkyl is optionally
substituted with one 1o three substitusnis independently selected from fluorine and hydroxy; or R and R2
together with the carbon atom to which they are attached can form a spirocyclopropyl ring system; each
R® is independently selected from the group consisting of. Cis alkyl, (CHz)n-phenyl, (CHz2)e-naphthyvl,
{CHz)-hstercaryt, (CHz)n-heterocyclyl, (CHz)wCsreycloalkyl, halogen, OR*, (CHz)N{R%Y2, (CH2.CEN,
{CH2)COR?, NOz, (CH2WNRASOR (CH)nSONRY2, (CH2)aS(O)RE, (CH2)sNRAC(OINR Y2,
{(CHRC{ON{RY2, {CH2)aNRIC{OIRY, (CH2)aNRAC 2R, O{CH)nC{ON(RY)2, CF s, CH2CF;, OCFs, and
OCHCFs;

in which phenyi, naphthyi, heteroaryl, cycloalkyl, and heterccychyl are optionally substituted with
one o three substituents independently selected from halogen, hydroxy, Craalkyl, triflucromethyl, and
Ciaalkoxy; and wherein any methylene (CH2) carbon atom in R® is optionally substituted with one to two
groups independently selected from fluorine, hydroxy, and Ciealkyl; or two substituents when on the
same methylene {CHy) group are taken together with the carbon atom 1o which they are atiached io form
a cyclopropyl group;

each R* is independently selected from the group consisting of: hydrogen, Cisalkyi,
{(CHzn-phenyl, (CHa)n-heteroaryl, (CHz)n-naphthyl, and (CHz)nCsreycloalkyl;

wherein alkyl, phenyl, heteroaryl, and cycloalky! are oplionally substituted with one o three
groups independently selected from halogen, Craalkyl, and Craalkoxy; or two R* groups together with the
atom to which they are attached form a 4- to 8-membered mono- or bicyclic ring system optionally
containing an additional heteroatom selected from O, S, NH, and NCi.aalkyl;

RS, R8, R, R R R RY and R'™? are each independently hydrogen, flucrine, or Cyaalkyi,
wherein alkyl is oplionally substiiuted with one {o three substituents independently selected from flucrine
and hydroxy;

gach R is independently hydrogen or Crsalkyl;
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R is independently selected from the group consisting of amino, hydroxy, mercapio, Ciaalkoxy,

Ciaalkyithio, Craalkylamino, di-(Craatkyllamino, arylamingo, aryl-Ciealkylamino,
Craalkylcarbonylamino, arvl-Cqzalkylcarbonylamino, arylcarbonylamino, Craalkylaminocarbonylamino,
Craalkylsulfonylamino, aryisulfonylamino, aryl-Cizalkylsulfonylamino, Cisalkyloxycarbonylamino,
aryloxycarbonylamino, and aryl-Cqzalkyloxycarbonylamino;

R and R* are each independently hydrogen or Cyealkyl oplionally substituted with amino,
hydroxy, Craalkoxy, Craalkylthio, Craalkylsulfonyl, Coaalkvicarbonyioxy, phenyl, heteroaryl, or one to five
halogens;

R'7 is hydrogen, Ciaalkyl, fluorine, or hydroxy; and

R is selected from the group consisting of hydrogen, Cialkyl, Crsalkylcarbonyi,
aryl-Cr2alkylcarbonyl, arylcarbonyi, Craalkylaminocarbonyl, Craalkyisulfonyl, aryisuifonyi,
aryl-Cr2alkyisulfonyi, Ciqalkyioxycarbonyl, arvioxycarbonyl, and aryi-Czalkyloxycarbonyl.

Compounds of Formula (XL} may be synthesized by methods known in the ant, e.g., those
described in International Patent Publication No. WO2007/058848. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2007/056848, the
compounds of which are herein incorporated by reference.

in some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XLIE

R7 R
R® R®
HetAr—N k X-Y-Ar
RV TR
R Rt
{XLIT)

or a pharmaceutically accepiable salt thereof;, wherein

each nis independently 0, 1 or 2;

each mis independently 0, 1, or 2;

each pis independently 0, 1, or 2;

XY is N-C(O), N-8(Q)2, N-CR'R2, CH-Q, CH-3(O)p, CH-NR™, CH-CR'R?, or CH-C(O);

Aris phenyl, naphthyl, or heteroaryl each of which is optionaily substituted with one to five R%
substituents;

HetAr is an oplionally fused five-membered heleroaromatic ring selected from the group
consisting of: oxazolyl, thiazolvl, imidazolyl, pyrazolyl, isoxazolyl, isothiazoivi, 1,2,4-oxadiazolyl,
1,3.4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,3-oxadiazolyl, 1,2 4-thiadiazoiyl, 1,2 5-thiadiazolyl,
1,3.4-thiadiazoiyl, 1,2,3-thiadiazolyl, 1,2 4-triazolyl, 1,2,3-triazolyl, tetrazolyl, benzthiazolyl, benzoxazolyl,
benzimidazolyl, benzisoxazolyl, and benzisothiazolyl;

in which the heteroaromatic ring is optionally substituted with ong to two substituents
independently selected from R3®;

R* and R? are each independently hydrogen or Ciasalkyl, wherein aliyl is optionally substifuted

with one o three substituenis independently selected from fluoring and hydroxy,
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each R® and each R® is independently selected from the group consisting of: Cisalkyl,
{(CH3aCR4, (CH2)r-phenyt, (CHade-naphthyl, (CHz)e-heteroaryl, (CHz)a-heterocyolyl, (CH2)nCaroycloalkyl,
halogen, (CH2)uN(R2, (CH2)CEN, (CH2.CO2R?, (CH2)nCOR?, NQ2, (CH2)sNR*SO2RA, (CH2)SO2N(RY2,
{CH23nS{O)pR4, ({CH2NRACIOIN{RY2, (CH2C(OIN{R Y2, (CHWC(OIN(OROHR?Y, (CHC(OIN(NH)R?,
(CH2)NRACO)RA, (CH2)NRACO2R4, O{CH2)CION(RY)2, CF3, CHaCF3, QCF3, and OCH0Fs;

in which phenvi, naphthyi, heteroary!, cycloalkyl, and heterocyclyl are optionally substituted with
one o three substituents independently selected from halogen, hydroxy, Craalkoxy, Cascycloalkyl, and
Craalkyl wherein alkyl is optionally substituted with hydroxy or one o three fluorines; and wherein any
methylene (CHz) carbon atom in R3 or R is optlionally substifuted with one to two groups independently
selected from fluorine, hydroxy, and Crealkyl optionally substituied with one to five fluorines; ortwo
substituentis when on the same methylene (CH2) group are taken together with the carbon atom to which
they are attached to form a cyclopropy! group;

each R* is independently selactad from the group consisting of: hydrogen, Crsalkyl,
{CHz)m-phenyl, (CH)m-heteroaryl, (CHz)m-naphthyl, and (CHz)mCsrcycioalkyl;

wherein alkyl, phenyl, heteroaryl, and cycloalkyl are optionally substituted with one to three
groups independently selected from halogen, Ciqalkyl, and Craalkoxy, wherein alkyl and alkoxy are
optionally substituted with one to five fluorines; or two R* groups togsther with the atom to which they are
attached form a 4- to 8-membered mono- or bicyclic ring system optionally containing an additional
heteroatom selected from O, S, and NCr.aalkyi,

RS R8 R, R? R° R R and R are sach independently hydrogen, fluorine, or Ciaalkyi,
wherein alkyl is optionally substituted with one to three substiluents independently selected from fluorine
and hydroxy; and

R® is hydrogen or Cisalkyl.

Compounds of Formula (XLII} may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2006/130888. In some embuodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2008/130986, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

Formuia XL,
NG 0
A
I NH:Z
Ry =
Ra
(XL
wherein:

A is -CH- or nitrogen;
R is -C-CH-R3, -CH2-0-R? or -CHa-R*;
R? is hydrogen or halogen;

R3 is -phenyl, oplicnally mono- or bi-substituted independently with lower alikyl, alkoxy, halogen,
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~-CN, -CF3, -OCF;, -8SCFs, -S(=Q)CF: or ~-302CH:, or -pyridiny!, optionally substituted with lower alkyl or
halogen; and

R4 is indolyi, dihydroindelyl, iscindolyl, dihydroiscindolyl, benzotrigzolyl, benzoimidazolyi,
indazoil, tetrahvdroguinclinyl, methyldihydroindolyl or methylindoivi;

or a pharmaceutically acceptable salf thereof.

In some embodiments of the compound of Formula XLIH, A s -CH-;

In some embeodiments of the compound of Formula XLIH, R is ~-O-CH2-R5,

In some embeodiments of the compound of Formula XLIH, R is ~-CH2-O-R5,

in some embodiments of the compound of Formula XLIH, R is -CH2-R#,

in some embodiments of the compound of Formula XLIHL, R? is hydrogen or chiorine;

in some embodiments of the compound of Formula XLIH, R® is phenyl, mono- or bi-substituted
independently with lower alkyl, alkoxy, halogen, -CN, -CF;, -OCF,, -SCF3, -S{(=0)CF;s or
~-S020Hg;

In some embodiments of the compound of Formula XL R3 is pyridiny! substituted with lower
alkyl or halogen;

In some embodiments of the compound of Formula XL R4 is indolyl, dihydroindolyl, isoindoivt,
dihydroisoindolyl;

fn some embodimeants of the compound of Formula XLIHL, R* is benzoiriazolyl, benzoimidazolyl,
indazolyl, tetrahydroguingolinyl, methyldihydroindolyl or methylindolvi;

in some embodiments, the compound of Formula XLl is selecied from:

4-(2-Triftuoromethyisulfanyi-benzyloxy)-phenyll-isoxazole-5-carboxylic acid amide;

3-[4-(2-Trifluoromethanesulfinvi-benzyioxy)-phenyij-isoxazole-5-carboxylic acid amide;

3-[4-(2-Methoxy-benzyloxy)-phenvil-isoxazole-5-carboxylic acid amide;

3-[4-(3,4-Dimethyl-benzyloxy)-phenyl}-isoxazole-5-carboxylic acid amide;

3-[4-(2-Cyano-benzyloxy)-phenyl}-isoxazole-5-carboxylic acid amide;

3-[4-(2 6-Dichloro-benzyloxy)-phenvil-isoxazole-5-carboxylic acid amide;

3-[4-(3,4-Diflucro-benzyloxy)-phenylj-isoxazole-5-carboxylic acid amide;

3-[4-(2-Fluoro-benzyloxy)-phenvil-isoxazole-5-carboxylic acid amide;
4-(Z2-Methyil-benzyioxy)-phenyil-isoxazole-5-carboxylic acid amide;

4-Z2-Triffucromethoxy-benzyioxy)-phenvil-isoxazole-5-carboxylic acid amide;

(.O

(.O

4-{2-Chioro-8-fluoro-benzyioxy)-phenyil-isoxazole-S-carboxylic acid amide;

(.O

4-{2-Chioro-5-fluoro-benzyioxy)-phenyil-isoxazole-S-carboxylic acid amide;

(.O

5-(2-Chioro-benzyloxy)-pyridin-2-yli-isoxazole-8-carboxylic acid amide;
4-(2-Chioro-pyridin-3-yimethoxy)-phenyll-isoxazole-5-carboxylic acid amide;
4-(3-Fluoro-benzyloxy)-phenyij-isoxazole-5-carboxylic acid amide;
4-(3-Trifluoromethyl-benzyloxy)-phenyll-isoxazole-8-carboxylic acid amide;
4-(3-Chloro-benzyloxy)-phenyil-isoxazole~-&-carboxylic acid amide;
4-(2-Chloro-benzyloxy)-phenyil-isoxazole-&-carboxylic acid amide;

4-(Z2-Bromo-benzyloxy)-phenyil-isoxazole~-&-carboxylic acid amide;

3-
!
!
!
!
!
!
!
3-
|
-14-(2-lodo-benzyloxy)-phenyll-isoxazole-5-carboxylic acid amide;
|
|
3
3-
3|
3|
3|
3|
3|
3|

4-(2-Trifluoromethyl-benzyloxy)-phenyll-isoxazole-8-carboxylic acid amide;
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3-[4-(2-Methanesulfonyl-benzvloxy)-phenvyil-isoxazole-5-carboxylic acid amide;
3-(4-o-Tolyloxymethyl-phenyi)-isoxazole-5-carboxylic acid amide,
3-(4-m-Tolvloxymethvi-phenyh-isoxazole-5-carboxylic acid amide;
3-[4-(2-Methoxy-phenoxymethvi)-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-(3~-Methoxy-phenoxymethyh-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-(4-Methoxy-phenoxymethyh-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-(2 8-Dimethyl-phenoxymethyh-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-(2-Isopropyl-phenoxymethyl-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-(2-Trifluoromethoxy-phenoxymethyl-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-(2-Ethyl-phenoxymethyh-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-(2-teri-Butyl-phenoxymethyl-phenyil-isoxazole-5-carboxylic acid amide;
3-[4-(2-Triflucromethyl-phenoxymethyl)-phenvil-isoxazole-5-carboxylic acid amide;
3-[4-(2-Cyano-phenoxymethyl)-phenyil-isoxazole-5-carboxylic acid amide;
3-[4-(3-Methyl-pyridin-2-yloxymethvh-phenvyll-isoxazole-5-carboxylic acid amide;
3-[4-(2-Fluoro-phenoxymethy-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-(5-Chloro-2-methyl-phenoxymethyl}-phenyil-isoxazole-5-carboxylic acid amide;
3-[4-(3-Chioro-2-methy 1-phenoxymethyl-phenvll-isoxazole-5-carboxylic acid amide;
3-[4-{4-Fluoro-2-methyl-phenoxymethyl)-phenyij-isoxazole-5-carboxylic acid amide;
3-[4-(5-Fluoro-2-methyl-phenoxymethyl)-phenyij-isoxazole-5-carboxylic acid amide;
3-[4-(2-Methyl-pyridin-3-yioxymethyh-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-(2,3-Dihvdro-indol-1-yimethyl-phenvil-isoxazole-5-carboxylic acid amide;
3-[4-(1,3-Dihvdro-isoindol-2-vimethylh-phenvil-isoxazole-5-carboxylic acid amide; .
3-{4-Indol-l-yimethyl-phenyi)-isoxazole-5-carboxylic acid amide;
3-{4-Benzotriazol-1-yimethyl-phenyi-isoxazole-5-carboxylic acid amids;
3-{4-Benzoimidazol-1-vimethvl-phenyi}-isoxazole-5-carboxylic acid amide;
3-{4-Indazol-1-yimethyl-phenvyl)-isoxazole-5-carboxlic acid amide;
3-{4-Indazol-2-yimethyl-phenvyl-isoxazole-5-carboxylic acid amide;
3-[4-(3 4-Dihydro-2H-quinolin-1-yimethyh-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-(2-Methyl-2, 3-dihydro-indol-1-yimethyl-phenyll-isoxazole-5-carboxylic acid amide;
3-[4-{4-Methyl-indol-1-yimethyl-phenyll-isoxazole-S-carboxylic acid amide; or
3-[3-Chioro-4-2-triflucromethyl-benzyloxy)-phenyll-isoxazole-5-carboxylic acid amide.

Compounds of Formula (XLID may be synthesized by methods known in the an, e.g., those

described in U.S. Patent No. 8,286,711 B2, In some embodiments, the SCD inhibitor is a compound
disclosed in U.S. Patent No. 9,286,711 B2, the compounds of which are herein incorporaied by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XLIY,

(XLIV)
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wherein:

Als -CH- or nitrogen;

R is ~O(CHzpaR4, -CHNHRY, -CHaCHeR?, -OCHC{OIR* or -CH0RY,;

R?is hydrogen or halogen;

R3 is hydrogen or lower alkyl;

R4 is phenyl, pyridinyl, 1,1-dioxo-2,3-dihydro-1H-tlambda*s*-benzobithiophenyl or 1,1-dioxo-1H-
1lambda*é*-benzoblthiophenyl, said phenyl optionally mono- or bi-substituted independently with
halogen, lower alkyl, alkoxy, ~-C(OYOCH:;, -S(O)CHs, -NO2, -CN, -CF;, -OCF;, -SCH3, -SOz-phenvyi, -SCF:
or ~5020HCHs; and

nist, 20r3;

or a pharmaceutically acceptable salf thereof.

In some embodiments of the compound of Formula XLIV, Ais -CH-;

In some embodiments of the compound of Formula XLV, R is -O(CHz)-R* or -CHzNHR?;

In some embodiments of the compound of Formula XLIV, RY is -C(CHz:R*%;

In some embodiments of the compound of Formula XLIV, R is -OCHzR4;

In some embodiments of the compound of Formula XLV, B? is hydrogen;

fn some embodiments of the compound of Formula XLIV, R® is hydrogen or methyi;

in some embodiments of the compound of Formula XLIV, R* is unsubstituted phenyl, pyridinyi,
1, 1-dioxo-2,3-dihydro~-1H-1lambda*g*benzo[blthiophenyl or 1,1-dioxo-1H-1lambda*6*-
benzojbithiophenvt,

In some embodiments of the compound of Formuila XLIV, R is unsubstituied phenyi;

In some embodiments of the compound of Formula XLIV, R* is phenyl mono-substituted with Ci
F, 1, methyl, isopropyl, -OCH;s, ~-C{O)OCH;, S(0O)CH;, -NOz, -CN, CFs, -OCF;, -SCHs, -8Cz-phenyl, -8CFs
or -SCCHCHa;

in some embodiments of the compound of Formula XLIV, R* is phenyl bi-substituted
independently with methyl or halogen;

in some embodiments, the compound of Formula XLl is selecied from:

3-[4-{4-Fluoro-benzyloxy)-phenvil-isoxazol-4-ylamine;

3-{4-Benzyloxy-phenyh-isoxazol-4-ylaming;
3-[4-{4-Methoxy-benzyioxy)-phenvil-isoxazol-4-viamine;
4-I4-(4-Amino-isoxazol-3-yh-phenoxymethvil-benzoic acid methyl ester hydrochloride;
3-[4-{4-Methanesulfonvi-benzyloxy)-phenyli-isoxazol-4-viamine,
3-{4-[{4-methanesulfonyl-phenylamino)-methyll-phenyli-isoxazol-4-viamine hydrochloride;
3-[4-(2-Chioro-4-methanesulfonyl-benzvioxy)-phenvil-isoxazol-4-ylamine;
3-{4-[2-(4-Methanesulfonyl-phenyh-ethvil-phenyil-isoxazol-4-ylamine,
3-(5-Phenethyioxy-pyridin-2-yh-isoxazol-4-ylamine;
3-[4-(3-Phenvl-propoxy)-phenyil-isoxazol-4-ylamine;
5-(4-Methanesulfonyl-benzyloxy)-pyridin-2-yil-isoxazol-4-ylamine;
4-{(4-Methanesulfonyi-benzyloxy)-phenyil-5-methyl-isoxazol-4-ylamine;
4-(Pyridin-3~vimethoxy)-phenyil-isoxazol-4-ylamine;

35
3
3
2|

4-{(4-Amino-isoxazol-3-yl)-phenoxyl-1-phenyl-ethanone hydrochloride;
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4-(4-Nitro-benzyloxy)-phenyll-isoxazol-4-ylamine hydrochloride;
4-{4-Amino-isoxazol-3-yh-phenoxymethyil-benzonitrile hydrochioride;
4-{4-Amino-isoxazol-3-yh-phenoxymethyil-benzonitrile hydrochioride;
4-{4-Triftuoromethyl-benzyloxy)-phenyll-isoxazol-4-ylamine hydrochioride;
4-(4-Trifluoromethoxy-benzyioxy)-phenyil-isoxazol-4-ylamine hydrochloride;
4-(3,5-Difluoro-benzyloxy)-phenyil-isoxazol-4-yviamine hydrochloride;
4-(2-Chloro-benzyloxy)-phenyij-isoxazol-4-ylamine hydrochioride;

4-(3 4-Dimethyl-benzyloxy)-phenyil-isoxazol-4-yiamine hydrochloride;

3
4-{
3
3
3
3
3
3
3-[4-(3-Trifluoromethoxy-benzyloxy)-phenvil-isoxazol-4-ylamine hydrochioride,
3-[4-(4-Chioro-benzyloxy)-phenyij-isoxazol-4-ylamine,

3-[4-(3, 4-Dichioro-benzyloxy)-phenyll-isoxazol-4-ylamine hydrochiornide;
3-[4-(4-Methyl-benzyloxy)-phenyij-isoxazol-4-ylamine hydrochioride;
3-[4-(4-lodo-benzyioxy)-phenyll-isoxazol-4-ylamine;
3-[4-(4-Isopropyl-benzyioxy)-phenyll-isoxazol-4-ylamine;
3-[4-(4-Methanesulfonyi-benzyloxy)-phenyil-isoxazol-4-ylamine hydrochlioride;
3-[4-(4-Ethanesulfonyl-benzyloxy)-phenvil-isoxazol-4-ylamine;
3-[4-(1,1-Dioxo-2,3-dihydro-1H-1lambda*6*-benzoblihiophen-5-yimethoxy)-phenvil-isoxazol-4-
ylamine;

3-[4-(1,1-Dioxo-1H-1lambda*s*-benzoblthiophen-5-yl-methoxy)-phenvil-isoxazol-4-ylamine;

3-14-{4-Benzenesulfonyl-benzyloxy)-phenyil-isoxazol-4-ylamine;

3-14-{4-Methyisulfanyi-benzyloxy)-phenyll-isoxazol-4-ylamine; and
3-[4-(4-Triflusromethylsulfanyl-benzyloxy)-phenyil-isoxazol-4-vlamine.

Compounds of Formula (XLIV} may be synthesized by methods known in the ait, 8.g., those
described in U.S. Patent No. 8,280,485 B2, In some embodiments, the SCD inhibitor is a compound
disclosed in U.S. Patent No. 8,290,465 B2, the compounds of which are herein incorporaied by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XLV,

= o
1
A g,

3 b 2
O RIRY (4R

{(XLV)
wherein
R} is aryl or heteroaryl;
2 is aryl or heteroaryl;
R and R* are each independently hydrogen, halogen or alkyl; or
R® and R4, together with the carbon atom to which they are attached, form a cycloalkyl group;
R is hydrogen or alkyl,
m and n are, independently, 1 or 2;
Xis -O-, -NRE- -S-, -S(0}- or -S{D)2- where R® is hydrogen or alkyl;
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wherein, when present, an aryl, heteroaryl or heterocycle group may optionally be substituted by
one or more halogen, hydroxy, cyano, nitro, aming, alkylamino, dislkylamine, arylamino, diarylamine,
amido, alkylamido, carboxyl, alkyl, halogenated alkyl, alkenyl, alkynvl, cycloalkyl, cycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroaryialkyl, heterocycle, heterocyclealkyl, arovi, acyl, alkoxy, aryloxy,
heteroaryloxy, cycloalkyloxy, cycloalkylalkyloxy, arvialkyloxy, heteroarylalkyloxy, alkythio, arvithio,
alkylsulfinyl, alkyisulfonyl, aryisulfinyl, arvisulfonyl, heteroaryisulfinyl, heteroarylsulfony! alkoxycarbonyl,
aryloxycarbonyl or heteroarvioxycarbonyl, and combinations thereof,

or pharmaceutically acceptable salts, solvates, hydrates, solvates of pharmaceutically accepiable
salis thereof, or enantiomer or diasteromer thereof;

with the proviso that said compound is not

4-II(2R)-2,3-dihydro-2-methyl-6-nitroimidazo[2, 1-bloxazol-2-yiimethoxyl-N-[2-ox0-2-[4-14-
(trifluoromethoxy)phenoxyl-1-pipendinyllethvll-benzamide,

N-[2-[4-[[4~amino-5-(2 B-diflucrobenzoyl-2-thiazolyilaminol-1-piperidinyi]-2-oxopethyil- M-methyl-
benzamide,

4-amino-N-[2-[4-[[4-amino-5-(2 B-difluorobenzoyl)-2-thiazolyljaminol-1-piperidinyl}-2-oxoethyi}-
benzamide,

or a pharmaceutically acceptable salt thereof.

fn some embodiments of the compound of Formula XLV, R' is aryl or heteroaryl;

R2is aryt or hetercaryt;

R3 and R*are each independently hydrogen, halogen or alkyt, or

R3 and R4, together with the carbon atom to which they are attached, form a cycloalkyl group;

R%is hydrogen or alkyl;

m and n are, independently, 1 or 2;

Kis -O-, -NRE- -G-, -8(0)- or -S{0O)z- where R®is hydrogen or alkyl;

wherein, when present, an arvi or heteroaryl group may optionally be substituted by one or more
halogen, hydroxy, cyano, nitro, amino, alkylamino, dialkylamino, arylamino, diarylamino, amido,
alkylamido, carboxyl, alkyl, halogenated alkyl, alkenyl, alkynyl, cycioalkyl, cycloalkylalkyl, aryl, arylalkyl,
heteroaryl, hetercaryialkyl, heterocycle, heterocyclealkyl, aroyl, acyl, alkoxy, arvioxy, heteroaryioxy,
cycloalkyioxy, cycloalkylalkyloxy, arvialkvioxy, hetercarylalkyloxy, alkyithio, aryithio, alkylsulfinyd,
alkylsulfonyl, arvisulfinyl, aryisulfonyl, hetercarvisulfinyl, hetercarylsulfonyi atkoxycarbonyl,
aryloxycarbonyl or heterocaryioxycarbonyl, and combinations thereof,

or pharmaceutically acceptable salis, or enantiomer or diastereomer thereof,

with the proviso that said compound is not

4-[[(2R}-2,3-dihydro-2-methyl-6-nitroimidazo[2, 1 -bloxazol-2-yiimethoxyl-N-[2-0x0-2-[4-[4-
{trifluoromethoxyphenoxyl-1-piperndinyljethyll-benzamide,

N-[2-[4-[[4-amino-5-(2 B-diflucrobenzoyh-2-thiazolvilaminol-1-piperidinyl}-2-oxoethyll-M-methyl-
benzarnide,

4-amino-N-[2-[4-[l4-amino-5-(2 6-difluorocbenzoyh-2-thiazolvilaminol-1-piperidinyl]-2-oxoethyil-
benzarnide,

or a pharmaceutically acceplable salt thereof.
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In some embeodiments of the compound of Formula XLV, RYis aryl that is substituied by one or
more aryl groups.

In some embodiments of the compound of Formula XLV, R is heteroaryl and is substituted by
one or more aryl or hetercaryl groups.

In some embeodiments of the compound of Formula XLV, RY s pyrazole, triazole, or isoxazole.

In some embeoediments of the compound of Formula XLV, R2 s aryl.

In some embodiments, the compound of Formula XLV is selected from:

1-Cyclopentyi-1H-[1,2 3lriazole-4~carboxylic acid {2-[4-(5-chloro-pyridin-3-vioxy)-piperidin-1-yi}-2-
oxo-ethyil-amide;

1-Pyridin-3-yl-1H-[1,2 3liriazole-4-carboxylic acid {2-[4-(5-cyano-2-methyl-phenoxy)-piperidin-1-
yil-2-oxo-ethyll-amide;

1-Morpholin-4-yi-1H-[1,2 3liriazole-4-carboxylic acid {2-oxo-2-[4~-3-trifluoromethyl-phenoxy)-
pipernidin-1-vijl-ethyi}-amide;

1-Morpholin-d-yi-1 H-[1,2, 3ltriazole-4~-carboxylic acid {2-[4-(2-chlgro-5-fluoro~-phenoxy)-piperidin-1-
vil-2-oxo-~ethyi}-amide;

1-Pyridin-3-yl-1H-[1,2,3liriazole-4-carboxylic acid {2-[3-(2,5-difluoro-phenoxy)-pyrrolidin-1-yi}-2~
oxo-ethyl}-amide;

1-Phenyil-1H-imidazole-4-carboxylic acid {2-[4-(2,5-difluoro-phenoxy)-piperidin-1-yi}-2-oxo-ethyl}-
amide; and

1-Phenyl-1H-imidazole-4-carboxylic acid {2-[4-(2-chloro-phenoxy)-piperidin-1-vi}-2-oxc-ethyl}-

amide,

or pharmaceutically acceptable salts thereof.

in some embodiments, the compound of Formula XLV is selected from:

Biphenyl-4-carboxylic acid {2-oxo-2-[4-(2-lriflucromethyl-phenoxy)-piperidin-1-vil-ethyl}-amide,

Biphenyl-4-carboxylic acid {2-{4-(2-bromo-phenoxy)-piperidin-1-yi}-2-oxg-ethyl}-amide,

Biphenyl-4-carboxylic acid {2-{4-(2-bromo-phenylamino}-piperidin-1-yi}-2-oxo-ethyl}-amide,

Biphenyl-4-carboxylic acid {2-{4-(2-chioro-phenylamino}-piperidin-1-yi}-2-oxo-gthyi}-amide,

Biphenvi-4-carboxylic acid {2-ox0-2-[4-(2-triflucromethyl-phenviamino)-piperidin-1-yll-ethyl}-
amide,

Biphenvl-4-carboxylic acid (2-{4-[methyk-2-triflucromethyl-phenyl-aminol-piperidin-1-yi}-2-0x0-
ethyh-amide,

Biphenvyl-4-carboxylic acid (2-{4-[(2-chioro-phenyl-methyl-aming}-piperidin-1-yi-2-oxo-ethylh-
amide,

Biphenvl-4-carboxylic acid (2-{4-[(2-bromo-phenyh-methyl-aminci-piperidin-1-yi-2-oxo-ethyl)-
amide,

5-Phenyi-isoxazole-3-carboxylic acid {2-[4-(2-bromeo-phenoxy)-piperidin-1-yi}-2-oxo-ethyl}-amide,

5-Phenyi-isoxazole-3-carboxylic acid {2-[4-(2-bromeo-phenylamino)-piperidin-1-yi}-2-oxo-ethyl-
armide,

5-Phenyi-isoxazole-3-carboxylic acid {2-[4-(2-chloro-phenylamino)-piperidin-1~vi]-2-oxo-ethyl}-
armide,
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5-Phenvl-isoxazole-3-carboxylic acid (2-{4-[(2-bromo-phenyl-methylaminel-piperidin-1~yi}-2~-oxo~
ethyh-amide,

5-Phenyl-isoxazole-3-carboxylic acid {2-oxo-2-[4-2-trifluoromethyl-phenylaming)-piperidin-1-yi}-
ethylt-amide,

5-Phenvl-isoxazole-3-carboxylic acid (2-{-4-Imethyl-(2-triflucromethyl-phenvl-aminol-piperidin-1-
yi}-2~-oxo~-ethyl)-amide,

N-{2~oxo-2-[4-(2-trifluoromethyl-phenylamino)-piperidin-1-yil-ethyi}-4-phenviamino-benzamide,

N-{2-{4-(2-Chloro-phenylamino)-piperidin-1-yl}-2-oxo-ethyl}i-4-phenylamino-benzamide

N-{2-{4-(2-Bromo-phenylamino)-piperidin-1-yl}-2-oxo-ethyl}-4-phenylamino-benzamide

N-(2-{4-IMethyi-(2-trifluoromethyl-phenyl-aminol-piperidin-1-yi}-2-oxo-ethy-4-phenylaminoc-
benzamide,

N-{2-{4-(2-Bromo-phenoxy)-piperidin-1-yil-2-oxo~-ethyll-4-phenylamino-benzamide

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-bromo-phenylamino}-piperidin-1-yij-2-oxo-ethyl}

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-chioro-phenylamino)-piperidin-1-yi}-2-oxo-ethyl}

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-bromo-phenoxy)-piperidin-1-yi}-2-oxo-ethyl}
5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-chioro-phenoxy)-pipendin-1-yi-2-oxo-ethyl}

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-chioro-5-fluorc-phenoxy)-piperidin-1-yil-2-oxo-
ethyl}

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-(2-triflucromethyl-phenyisulfanyl)-piperidin-1-
yij-ethyl}-amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-chlorophenyisulfanyl}-piperidin-1-yi}-2-oxo-gthyl}-
amide,

5-Phenyl-1H-pyrazole-3-carboxylic acid {2-[4-(2-nitro-phenoxy)-piperidin-1-yij-2-oxo-ethyi}

5-Phenyl-1H-pyrazole-3-carboxylic acid {2-[4-(2-amino-phenoxy)-piperidin-1-yi}-2-oxo-ethyl}-
amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2,3-dimethvl-phenylamino)-piperidin-1-yi}-2-oxo-
ethyl}-amide, and

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2 4-dimethvi-phenylamino)-piperidin-1-vij-2-ox0-
ethyl}-amide,

or pharmaceutically acceptable salis thereof.

In some embodiments, the compound of Formula XLV is selected from:

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2,5-dimethvi-phenylamino)-piperidin-1-vij-2-ox0-
ethyl}

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-tert-butyl-phenviamino)-piperidin-1-yi}-2-0xo-
ethyl}

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-14-(2,5-difluoro-phenoxy)-piperidin-1-yl-2-oxo-ethyl}

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-bromo-phenylsulfanyl)-piperidin-1-yil-2~-oxo-ethyi}

5-Phenyi-1H-pyrazole-3-carboxylic acid [2-oxo0-2-(4-0-tolylamino-piperidin-1-yl-ethyll-amide,

5-(3-Hydroxy-phenyi)-1H-pyrazole-3-carboxylic acid {2-[4-(2-chloro-phenylamino)-piperidin-1-yil-
2-oxo-ethyi}-amide,

5-Phenyi-pyridine-2-carboxylic acid {2-oxo-2-[4-(Z2-chloro-phenoxy)-piperidin-1-yij-ethyBl-amide,
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5-Phenvl-pyridine-2-carboxylic acid {2-{4-(2-chloro-5-fluoro-phenoxy)-piperidin-1-yil-2-oxo-ethyi}-
amide,

5-{(4-Hydroxy-pheny-1H-pyrazole-3-carboxyviic acid {2-[4-(2-chloro-phenylaming)-piperidin-1-yi}-
2-oxo-ethyl}-amide,

5-(2-Hydroxy-phenyi)-1-methyl- 1H-pyrazole-3-carboxylic acid {2-[4-(2-chloro~phenvlamino)-
piperidin-1~yil-2-oxo-ethyl}-amide,

Synthesis of 5-(2-Hydroxy-phenyh-isoxazole-3-carboxylic acid {2-[4-(2-chloro-phenoxy)-piperidin-
1-yli-2-oxo-ethy-amide,

5-(2-Hydroxy-phenyl)-isoxazole-3-carboxylic acid {2-[4-(2-chloro-phenyiamino)-piperidin-1-vyi}-2-
oxo-ethyil-amide,

5-(2-Hydroxy-phenyl)-1H-pyrazole-3-carboxylic acid {2-[4~(2-chloro-phenylamino)-piperidin-1-yil-
2-oxo-ethyll-amide,

5-(2-Hydroxy-phenyl)-1H-pyrazole-3-carboxylic acid {2-[4-(2-chioro-phenoxy)-piperidin-1-yi}-2-
oxo-ethyi}-amide,

N-{2-{4-(2-Chioro-phenoxy)-piperidin-1-yi]-2-oxo~ethyi}-6-phenylamino-nicotinamide,

N-{2-{4-(2-Chlioro-phenylamino)-piperidin-1-yli-2-oxo-ethyi}-6-phenylamino-nicotinamide,

5-Phenyiamino-pyridine-2-carboxylic acid {2-[4-(2-chioro-phenylamino)-piperidin-1-yi}-2~-0xo-~
ethyl}-amide,

5-Phenyiamino-pyridine-2-carboxylic acid {2-[4-(2-chioro-phenylamino)-piperidin-1-yi}-2~-0xo-~
ethyl}-amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(5-bromo-2-methoxy-phenyiamino)-piperidin-1-yi}-2-
oxo-ethyi}-amide,

5-Phenyl-1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-(G-triflucromethyl-phenoxy)-piperidin-1-yi}-
ethyl}-amide,

5-Phenyl-1H-pyrazole-3-carboxylic acid {2-[4-(2-cyanc-phenoxy)-piperidin-1-yl}-2-oxo-ethyl}-
amide,

5-(2-Fluoro-phenyh-1H-pyrazole-3-carboxylic acid {2-[4-(2-chioro-phenviamino)-piperidin-1-yi}-2-
oxo-ethyil-amide,

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2 4-diflucro-phenylamino}-piperidin-1-yl}-2-oxo-
ethyl}-amide,

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(5-fluore-2-triflucromethyl-phenylaminge)-piperidin-1-
vi}-2-oxo-ethyll-amide,

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(4-fluoro-2-triflucromethyl-phenylaminge)-piperidin-1-
vi}-2-oxo-ethyll-amide,

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-acetyl-phenoxy)-piperidin-1-yil-2-oxo-ethyi}-
armide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-14-(5-cvano-2-methyl-phenylaming)-piperidin-1-yil-2-
oxo-ethyll-amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-2-triflucromethyl-benzenesulfinyl)~-piperidin-

T-yll-ethyll-amide,
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5-Phenvi-1H-pyrazole~3-carboxylic acid {2-ox0-2-{4-(pyridin-4-yloxy)-piperidin-1-yil-ethyl}-amide,

and

5-Phenyl-1H-pyrazole-3-carboxylic acid {2-[4-(5-chlorg-pyridin-3-yvioxy)-piperidin-1-yi-2-oxo-
ethylt-amide,

or pharmaceutically acceptable salts thereof.

In some embodiments, the compound of Formula XLV is selected from:

5-Phenvl-1H-pyrazole~3-carboxylic acid {2-14-(2-hydroxy~phenoxy)-piperidin-1-vi}-2-oxo-ethyl}-
amide,

5-Phenvi-1H-pyrazole~-3-carboxylic acid {2-oxo-2-[4-(2-triflucromethyi-benzenesulfonyh)-piperidin-
1-yli-ethyll-amide,

5-Phenvl-1H-pyrazole~3-carboxylic acid {2-[4-(8-chioro-pyridin-2-yloxy)-piperidin-1-yi}-2-oxo-
ethyll-amide,

4-Methyl-3-(1-{2-[(5-phenyl-1H-pyrazole-3-carbonyh-aminol-acetyB-piperidin-4-yloxy)-benzoic
acid methyi ester,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-flugro-5-trifiuoromethyi-phenoxy)-piperidin-1-vyij-
2-oxo-ethyl}-amide,

5-(2-Fluoro-phenyh-1H-pyrazole-3-carboxylic acid {2-4-(2-chioro-phenoxy)-piperidin-1-yij-2-oxo-
ethyl}-amide,

5-(2-Fluoro-phenyh-1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-3-triflucromethyi-phenoxy)-
piperndin-1-yil-ethyl}-amide,

5-{4-Trifluoromethyl-phenyl)-1H-pyrazole-3-carboxylic acid {2-{4-(2-chisro-phenoxy}-piperidin-1-
yi}-2-oxo-ethyl}-amide,

5-(3-Fluoro-phenyh-1H-pyrazole-3-carboxylic acid {2-ox0-2-[4-(G-triflucromaethyi-phenoxy)-
piperndin-1-yil-ethyl}-amide,

5-(3-Fluoro-phenyh-1H-pyrazole-3-carboxylic acid {2-[4-(2-chioro-phenviamino)-piperidin-1-yi}-2-
oxo-ethyi}-amide,

5-2-Trifluoromethyl-phenyl)- 1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-(3-trifluoromethyl-
phenoxy)-piperidin-1-yij-ethyl}-amide,

S-{4-Hydroxy-phenyl)-1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-(3-triflucromethyi-phenoxy)-
pipendin-1-vil-ethyll-amide,

5-(3-Hydroxy-phenyl}-1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-(3-triflucromethyi-phenoxy)-
pipendin-1-vil-ethyll-amide,

S5-{4-Flyoro-phenyh-1H-pyrazole-3-carboxylic acid {2-0x0-2-[4-(G-triflucromethyi-phenoxy)-
pipendin-1-vil-ethyll-amide,

S5-{4-Flyoro-phenyh-1H-pyrazole-3-carboxylic acid {2-[4-(2-chioro-pyridin-3-vioxy)-piperidin-1-vi}-
2-oxo-ethyi}-amide,

5-(4-Fluoro-phenyh-1H-pyrazole-3-carboxylic acid {2-[4-(5-chloro-pyridin-3-vioxy)-piperidin~1-yi}-
2-oxo-ethyi}-amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-14-(3-chloro-phenoxy)-piperidin-1-yi}-2-oxo-ethyl}-
armide,

3-(1-12-[{5-Phenyl-1H-pyrazole-3-carbonyh-aminoj-acetyl}-piperidin-4-yloxy)-benzoic acid,
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5-(3-Fluoro-phenyh-1H-pyrazole-3-carboxylic acid {2-[4-(5-chloro-pyridin-3-yloxy)-piperidin-1-~vi}-
2-oxo-ethyl}-amide,

5-Phenyl-1H-pyrazole-3-carboxylic acid [2-oxo-2-(d-m-tolyvioxy-piperidin-1-v-ethyil-amide,

5-Phenyl-1H-pyrazole-3-carboxylic acid {2-[4-(2-methyi-pyridin-3-yloxy)-piperidin-1-yi}-2-0x0-
ethyll-amide,

5-Pyridin-2-y-1H-pyrazole~-3-carboxylic acid {2-[4-(2-chioro-phenoxy)-piperidin-1-yi}-2-oxo-ethyl}-
amide,

3-(5-{2-ox0-2-[4-G-trifluoromethyl-phenoxy)-piperidin-1-yil-ethylcarbamoyi}-1H-pyrazol-3-yi)-
benzoic acid,

5-Pyridin-3-yl-1H-pyrazole~-3-carboxylic acid {2-oxo-2-[4-(3-trifluoromethyl-phenoxy)-piperidin-1-
yil-ethyl}-amide,

5-Pyridin-3-y-1H-pyrazole~-3-carboxylic acid {2-[4-(2-chioro-phenoxy)-piperidin-1-yi}-2-oxo-ethyl}-
amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-{4-methyl-pyridin-3-yloxy)-piperidin-1-yi}- 2-oxo-
ethyl}-amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-ox0-2-{4-(5-triflucromethyl-pyridin-3-yloxy)-piperidin-1-
vil-ethyi}-amide,

5-(5-Chioro-thiophen-2-yi)-1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-(3-triflucromethyl-phenoxy)-
piperndin-1-vijl-ethyi}-amide,

5-(5-Chioro-thiophen-2-yl}- 1 H-pyrazole-3-carboxylic acid {2-[4-(2,5-difluoro-phenoxy)-piperidin-1-
yi}-2-oxo-ethyti-amide, and

5-(2-Hydroxy-phenyl}-1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-(3-trifluoromethyi-phenoxy)-
piperndin-1-yil-ethyl}-amide,

or pharmaceutically acceptable salts thereof.

in some embodiments, the compound of Formula XLV is selected from:

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-{Z-methanssulfonyi-phenoxy}-piperidin-1-yl}- 2-ox0-
ethyl}-amide,

5-(2-Fluoro-phenyh-isoxazole-3-carboxylic acid {2-[4-(2-chioro-phenylamino)-piperidin-1-vi}-2-
oxo-ethyil-amide,

S-Phenyi-isoxazole-3-carboxylic acid {2-oxo-2-[4-(3-triflucromethyl-phenoxy)-piperidin-1-yil-ethyl}-
amide,

5-(2-Fluoro-phenyl-isoxazole-3-carboxylic acid {2-ox0-2-[4-(3-triflucromethyl-phenoxy)-piperidin-
1-yli-ethyl-amide,

5-(2-Hydroxy-phenyi}-isoxazole-3-carboxylic acid {2-0x0-2-[4-(3-triflucromethyi-phenoxy)-
pipendin-1-vil-ethyll-amide,

5-(3-Hydroxy-phenyi)-isoxazole-3-carboxylic acid {2~oxo-2-[4-(3-triflucromethyi-phenoxy)-
piperidin-1-yil-ethyll~-amide,

5-(4-Hydroxy-phenyi)-isoxazole-3-carboxylic acid {2~oxo-2-[4-(3-triflucromethyi-phenoxy)-
piperidin-1-yil-ethyll~-amide,

5-(3-Fluoro-phenyh-isoxazole-3-carboxylic acid {2-oxo-2-[4-(3-trifluoromethyl-phenoxy)-piperidin-

1-yll-ethyll-amide,
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5-{4-Fluoro-phenyl-isoxazole-3-carboxylic acid {2-oxo-2-[4-3-trifluoromethyl-phenoxy)-piperidin-
1-yli-ethyll-amide,

5-{(4-Fluoro-phenyl-isoxazole-3-carboxylic acid {2-]4-{5-chloro-pyridin-3-yioxyy-piperidin-1-yi}-2-
oxo-ethyil-amide,

5-{4-Fluoro-phenyl-isoxazole-3-carboxylic acid {2-[4-(2-chioro-pyridin-3-yloxy)-piperidin-1-yi}-2-
oxo-ethyil-amide,

5-(3-Fluoro-phenyl-isoxazole-3-carboxylic acid {2-[4-{5-chioro-pyridin-3-yloxy)-piperidin-1-yi}-2-
oxo-ethyil-amide,

1-Phenyi~1H-pyrazole-4-carboxylic acid {2-[4-(2-chloro~phenoxy)-piperidin-1~-vi}-2-oxo-ethyl}-
amide,

2-[(Biphenyl-4-yimethyl)-aminol-1-[4-(2-chloro~-phenoxy)-piperidin-1~-vij-ethanone,

N-{2-{4-(2-Chloro-phenoxy)-piperidin-1-yil-2~-oxo~-ethyl}-4-[1,3 4Joxadiazol-2-vi-benzamide,

4-Phenyl-pyrazole-1-carboxylic acid {2-[4-(2-chioro-phenoxy)-piperidin-1-yil-2-oxo-ethyl}-amide,

1-Phenyl-1H-{1,2,3ltriazole-4~carboxylic acid {2-[4-(2-chioro-phenoxy)-piperidin-1-yi]-2-oxo-ethyl}-
amide,

1-Phenyl-1H-{1,2,3ltriazole-4~carboxylic acid {2-[4-(2-chioro-phenoxy)-piperidin-1-yi]-2-oxo-ethyl}-
amide,

1-(3-Fluoro-pheny-1H-[1,2,3ltriazole-4-carboxylic acid {Z-oxo-2-[4~-(3-trifluoromethyl-phenoxy)-
piperndin-1-vijl-ethyi}-amide,

1-(3-Fluorg-phenyl-1H-[1,2,3triazole-4-carboxylic acid {2-[4-{2-chloro-5-flucro-phenoxy)-
pipernidin-1-yil-2-oxo-ethyi}-amide

1-m-Tolyk-1H-[1,2,3Jtriazole-4-carboxylic acid {2-oxo-2-[4-(3-trifluoromethyl-phenoxy)-piperidin-1-
yij-ethyl}-amide,

1-m-Tolyk-1H-[1,2,3Jtriazole-4-carboxylic acid {2-{4-(2-chioro-5-flucro-phenoxy)-piperidin-1-yi}-2-
oxo-ethyi}-amide,

1-(2-Cyano-phenyl-1H-[1,2, 3liriazole-4-carboxylic acid {2-oxo-2-[4-(3-trifluoromethyi-phenoxy)-
piperndin-1-yil-ethyl}-amide,

1-(2-Cyanc-phenyl-1H-[1,2, 3liriazole-4-carboxylic acid {2-oxo-2-{4-(3-triflucromethyi-phenoxy)-
pipendin-1-vil-ethyll-amide,

1-o-Tolyl-1H-11 2, 3ltrazole-4-carboxylic acid {2-oxo-2-4-(3-triflucromethyl-phenoxy)-piperidin-1-
vil-ethyl-amide,

1-Pyridin-3-yl-1H-[1,2, 3liriazole-4-carboxylic acid {2-[4-(2-chioro-phenoxy)-piperidin-1-yl}-2-oxo-
ethyl}-amide,

1-Cyclopentyl-1H-[1,2,3ltriazole-4-carboxylic acid {2-[4-(5-chioro-pyridin-3-vioxy-piperidin-1-vil-2-
oxo-ethyil-amide,

1~(5-Fluoro-pyridin-3-yh-1H-[1,2, 3ltriazole-4-carboxylic acid {2-[4~(2-chloro~-phenoxy)-piperidin-1-
yil-2-oxo-ethyl}-amide,

N-{2-{4-(2-Chloro-phenoxy)-piperidin-1-yll-2-oxo-ethyl}-4-(5-methyl-[1,3 4]oxadiazol-2-vh)-
benzarnide, and

3-Dimethylamino-biphenyl-4-carboxylic acid {2-[4-(2-chioro-phenoxy)-piperidin-1-yil-2~oxo-ethyi}-
armide,
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or pharmaceutically acceptable salts thereof.

in some embaodiments, the compound of Formula XLV is selected fron:

N-{2-Oxo-2-[4-(3-trifluoromethyl-phenoxy)-piperidin-1-yil-ethyl-4-{pyrrolidine-1-carbonyl)-
benzamide,

9H-Carbazole-3-carboxylic acid {2-ox0-2-[4-(3-trifluoromethyl-phenoxy)-piperidin-1-yil-ethyl}-
amide,

1-Phenyi~1H-imidazole-4-carboxylic acid {2-ox0-2-[4-(3-riflucromethyl-phenoxy)-piperidin-1-yil-
ethyll-amide,

1-Phenyi~1H-imidazole-4~carboxylic acid {2-[4-(2-chloro-5-flucro-phenoxy)-piperidin-1-yil-2-ox0-
ethyll-amide,

5-Phenvl-1H-pyrazole~3-carboxylic acid {2-[4-(2-formyl-phenoxy)-piperidin-1~yi}-2-oxo-ethyl}-
amide,

2-(1-{2-{(5~-Phenyi-1H-pyrazole-3-carbonyi-aminol-acetyi}-piperidin-d-yioxy)-benzoic acid,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-hydroxymethyl-phenoxy)-piperidin-1-yil-2-oxo-
ethyl}-amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-ox0-2-[4-(3.4,5-trifluoro-phenoxy)-piperidin-1-yil-ethyl}-
amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid (2-{4-[2-(hydroxyimino-methyl)-phenoxy]-piperidin-1-yi}-2-
oxo-ethyh-amide,

5-Phenyl-1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-(2-triflucromethyl-phenoxy)-piperidin-1-yi}-
ethyl}-amide,

5-Phenyl-1H-pyrazole-3-carboxylic acid {2-[4-(3-cyanc-phenoxy)-piperidin-1-yl}-2-oxo-ethyl}-
amide,

5-Phenyl-1H-pyrazole-3-carboxylic acid (2-{4-[2-(methoxyimino-methyl-phenoxy]-piperidin-1-yi}-
2-oxo-ethyh-amide,

5-Phenyl-1H-pyrazole-3-carboxylic acid {2-[4-(2-methylcarbamoyl-phenoxy)-piperidin-1-yl}-2-oxo-
ethyl}-amide,

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(2-carbamoyl-phenoxy)-piperidin-1-yl}-2-oxo-ethyl}-
amide,

S-(2-Triflucromethyl-phenyl)-1H-pyrazole-3-carboxylic acid {2-{4-(2-chioro-phenylamino)-
pipendin-1-yil-2-oxo-ethyll-amide,

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(3-cvanc-phenylaming}-piperidin-t1-yil-2-oxo-ethyl}-
amide,

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(adamantan-2-ylaming}-piperidin-1-yl}-2-oxo-ethyl}-
amide,

5-(2-Methoxy-phenyl)-1H-pyrazole-3~carboxylic acid {2-[4-(Z-chloro-phenylaminoe)-piperidin-1-yii-
2-oxo-ethyi}-amide,

1-Pyrrolidin-3~-yi-1H-[1 2, 3ltriazole~4-carboxylic acid {2-ox0-2-[4-(3-triflucromethyl-phenoxy)-
piperidin-1-yil-ethyll~-amide,

1-(1-Methyl-pyrrolidin-3-yD-1H-[1,2 3liriazole-4-carboxylic acid {2-oxo-2-[4-G-trifluoromethyl-
phenoxy)-piperidin-1-yil-ethyll-amide,
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1-(3,5-Difluoro~-phenyl)-1H-[1,2,3ltriazole~-4-carboxylic acid {2-[4-(2-chloro~-phenoxy)-piperidin-1-
yil-2-oxo-ethyil-amide,

1-(3,5-Difluoro-phenyly-1H-[1,2,3ltriazole-4-carboxylic acid {2-{4-(5-chioro-pyridin-3-yloxy)-
piperidin-1-vil-2-oxo-ethyl}-amide,

1-Piperidin-4-yl-1H-[1,2 3ltriazole-4-carboxylic acid {2-ox0-2-[4-(3-triflucromethyl-phenoxy)-
pipernidin-1~vil-ethyl}-amide hvdrochloride,

1-(1~-Methyl-piperidin-4-y-1H-[1,2, 3liriazole-4-carboxylic acid {2-oxo-2-[4~-3-trifluoromethyl-
phenoxy)-piperidin-1-yij-ethyl}-amide,

1-Pyridin-3-yl-1H-[1,2 3ltriazole-4-carboxylic acid {2-[4-(2,5-difluoro-phenoxy)-piperidin-1~yi}-2-
oxo-ethyil-amide,

1-Pyridin-3-yl-1H-[1,2 3liriazole-4-carboxylic acid {2-[4-(5-cyano-2-methyl-phenoxy)-piperidin-1-
yil-2-oxo-ethyl-amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-ox0-2-[3-(3-triflucromethyi-phenoxy)-pyrrolidin-1-yi}-
ethyl}-amide,

4-(2-Oxo-pyrrolidin-1-yD-N-£2-oxo-2-[4-(3-triflucromethyl-phenoxy)-piperidin-1-yi}-ethy~
benzamide,

1-Cyclopropyl-1M-11,2, 3liriazole-4-carboxylic acid {2-ox0-2-[4-(3-trifluoromethyl-phenoxy)-
piperidin-1-vij-ethyi}-amide, and

1-Morpholin-d-yi-1H-{1,2, 3liriazole-4-carboxylic acid {Z2-oxo-2-[4-(3-trifluoromethyi-phenoxy)-
piperndin-1-yil-ethyl}-amide,

or pharmaceutically acceplable salts thereof.

in some embodiments, the compound of Formula XLV is selected from:

1-Phenyl-1H-[1,2,3triazole-4-carboxylic acid {2-[4-(3-cyano-phenoxy)-piperidin-1-yi}-2-oxo-ethyi}-
amide,

1-Pyridin-3-yl-1H-[1,2,3ltriazole-4-carboxytlic acid {2-[3-(2,5-difluoro-phenoxy)-pyrrofidin- 1-yi}-2-
oxo-ethyi}-amide,

5-Phenyl-1H-pyrazole-3-carboxylic acid {2-0x0-2-[3-(G-triflucromethyi-phenoxy)-azetidin-1-yi}-
ethyl}-amide,

S-Pyridin-3-yl-1H-pyrazole-3-carboxylic acid {2-oxo-2-[3-3-triflucromethyl-phenoxy)-azetidin-1-yil-
ethyl}-amide,

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[3-(2,5-diflucro-phenoxy)-pyrrolidin-1-yil-2-oxo-ethyl}-
amide,

1-Phenyl-1H-imidazole-4-carboxylic acid {2-{4-(2,5-diflucro-phenoxy)-piperidin-1-vi}-2-oxo-ethyl}-
amide,

1-Phenyl-1H-imidazole-4-carboxylic acid {2-[4-(2-chloro-phenoxy)-piperidin-1-vil-2-oxc-ethyl}-
armide,

1-Phenvi-1H-imidazole-4-carboxylic acid {2-[4-(5-cyano-2-methyl-phenoxy)-piperidin~1-yli}-2-oxo-~
ethyl}-amide,

1-Phenvi-1H-imidazole-4-carboxylic acid {2-[3-3-fluoro-5-triflucromethyl-phenoxy)-azetidin-1-vi}-

2-oxo-ethyi}-amide,
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1-Phenyi~1H-imidazole-4-carboxylic acid {2-[4-(3-fluore-5-triflucromethyl-phenoxy)-piperidin-1-yi}-
2-oxo-ethyl}-amide,

1-Phenyl-1H-imidazole-4-carboxylic acid {2-[4-(4-fluoro-3-triflucromethyl-phenoxy)-piperidin-1-yi}-
2-oxo-ethyl}-amide,

1-Phenyi~1H-imidazole-4-carboxylic acid {2-[3-(2-chloro-phenoxy)-azetidin-1-yil-2-oxo-ethyl}-
amide,

1-Phenyi~1H-imidazole-4-carboxylic acid {2-[3-(5-cyano-2-methyl-phenoxy)-azetidin-1-vyi}-2-oxo-
ethyll-amide,

1-Phenyi~1H-imidazole-4-carboxylic acid £2-[3-(2-chloro-phenoxy)-pyrrolidin-1-yi}-2-oxo-ethyl}-
amide,

5-Phenvl-isoxazole-3-carboxylic acid {2-[3-(2, 5~difluoro-phenoxy)-pyrrolidin-1-yil-2-oxo-ethyl}-
amide,

2-Phenyi-4H-thieno[3,2-bjpyrrole-5-carboxylic acid {2-[4-(2-chiorg-5-fluoro-phenoxy)-piperidin-1-
vil-2-oxo-~ethyi}-amide,

8-Pyrazol-1-yl-imidazof1 ,2-a]pyridine-2-carboxylic acid {2-[4-(2-chloro-phenoxy)-piperidin-1-yij-2-
oxo-ethyi}-amide,

1-Pyridin-3-yl-1H-[1,2,3liriazole-4-carboxylic acid {2-[4-(3-cyano-phenoxy)-piperidin-1-yi}-2-oxo-
ethyl}-amide,

1-Pyridin-3-yl-1H-[1,2,3liriazole-4-carboxylic acid {2-]3-(3-fluoro-5-triflucromethyl-phenoxy)-
azetidin-1-yl}-2-oxo-ethyl}-amide,

1-Pyridin-3-yl-1H-[1,2,3liriazole-4-carboxytlic acid {2-[4-(3-fluore-5-triflucromethyl-phenoxy)-
piperidin-1-yil-2-oxo-ethyl}-amide,

1-Pyridin-3-yl-1H-[1,2,3ltriazole-4-carboxytlic acid {2-[3-(2-chioro-phenoxy)-pyrrolidin-1-yi]-2-0xo-
ethyl}-amide,

1-Pyridin-3-yl-1H-[1,2,3liriazole-4-carboxylic acid {2-[4-(4-fluore-3-triflucromethyl-phenoxy)-
piperidin-1-yil-2-oxo-ethyl}-amide,

1-Pyridin-3-yl-1H-[1,2,3ltriazole-4-carboxylic acid {2-[3-(2-chioro-phenoxy)-azetidin-1-yi}-2-0xo-
ethyl}-amide,

1-Pyridin-3-vi-1H-[1,2,3ltriazole-4-carboxylic acid {2-[3-(5-cyano-2-methyl-phenoxy)-azetidin-1-yi}-
2-oxo-ethyll-amide,

1-Pyridin-3-vi-1H-[1,2,3lriazole-4-carboxylic acid {2-ox0-2-{4-2-triflucromethyl-phenoxy)-
pipendin-1-vil-ethyll-amide,

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[3-(3-Huore-S-rifluoromethyl-phenoxy)-azetidin-1-yi}-2-
oxo-ethyil-amide,

S-Phenyi-1H-pyrazole-3-carboxylic acid {2-[4-(3-fluore-S-triflucromethyl-phenoxy)-piperidin-1-vi}-
2-oxo-ethyl-amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-14-(4-fluoro-3-trifluoromethyl-phenoxy)-piperidin-1-yi}-
2-oxo-ethyli-amide,

5-Phenyi-1H-pyrazole-3-carboxylic acid {2-13-(2-chloro-phenoxy)-azetidin-1-yll-2-oxo-ethyl}~
amide, and
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5-Phenvi-1H-pyrazole~3-carboxylic acid {2-[3-(5~cyano-2-methyl-phenoxy)-azetidin-1-yi}-2-0x0-
ethylt-amide,

or pharmaceutically acceptable salts thereof.

in some embaodiments, the compound of Formula XLV has the structure:

R5
§

O
1
R\,}{N%N\ﬁ?
3id 2
o RIR" (4 X’R

wherein
R' is heteroaryl;
R? is aryl or heteroaryl;
R3 and R* are each independently hydrogen, halogen or alkyt; or
10 R3 and R4, together with the carbon atom to which they are atiached, form a cycloalkyl group;
R5 is hydrogen or alkvt;
m and n are, independently, 1 or 2;
Xis ~O-, -NRE-, -&~, -8(0)- or -8{O)2- whaere R is hydrogen or alkyl,
wherein, when present, an aryl or heteroary! group may optionally be substituted by one or more
15 halogen, hydroxy, cyvano, nitro, amino, alkylamino, dialkylamineo, arylamino, diarylamino, amido,
alkylamido, carboxyl, alkyl, halogenated alkyl, alkenvi, alkynyl, cycicalkyl, cycloalkylalkyl, aryl, arvialkyl,
heteroaryl, heteroaryialkyl, heterocycle, heterocyclealkyl, aroyl, acyl, alkoxy, aryioxy, heteroaryloxy,
cycloalkyloxy, cycloalikylalkyloxy, arylalkyloxy, hetercaryialkyloxy, alkyithio, aryithio, alkylsulfiny,
alkyisulfonyl, aryisulfinyl, aryisulfonyl, heteroarvisulfinyl, heteroaryisulfonyt alkoxycarbonyl,
20 aryloxycarbonyl or hetercarvioxycarbonyl, and combinations thereof;
or pharmaceutically acceptable salts or enantiomer or diasiersomer thereof.

in some embodiments, the compound of Formula XLV has the siructure:

R5
i

O
R N
T Y“Q
RS R* R2
'e) X

wherein
25 R’ is aryl or heteroaryl;
R is aryl or heteroaryl;
R¥ and R* are each independently hydrogen, halogen or alkyl; or
R? and R4, together with the carbon atom to which they are attached, Torm a cycloalky! group;
RS is hydrogen or alkyl
30 XK is -0~ -NRE-, -3~ -S{O)- or -S{O)2- where R® is hydrogen or alkyl;
wherein, when present, an aryl or heteroaryl group may optionally be substituted by one or more
halogen, hydroxy, cyano, nitro, amino, alkylamino, dialkylamino, arylamino, diarylamino, amido,
alkylamido, carboxyl, alkyl, halogenated alkyl, alkenyi, alikynyl, cycloalkyl, cycloalkylatkyl, aryl, arylalkyl,
heteroaryl, hetercaryialkyl, heterocycle, heterocyclealkyl, aroyl, acyl, alkoxy, arvioxy, heteroaryioxy,
38 cycinalkyloxy, cycloalkylalikyloxy, arvialkyloxy, heleroarylalkyloxy, alkyithio, aryithio, alkylsulfinyl,
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alkylsulfonyl, aryisulfinyl, aryisulfonyl, heteroaryisulfinyl, heteroarylsulfonyl alkoxycarbonyl,
aryloxycarbonyl or heteroarvioxycarbonyl, and combinations thereof,

and pharmaceutically acceptable salts thereof,

with the proviso that said compound is not

4-I1(2R)-2,3-dihydro-2-methyl-6-nitroimidazo[2, 1-bloxazol-2-yiimethoxyl-N-[2-ox0-2-[4-14-
(trifluoromethoxy)phenoxyl-1-pipendinyllethvll-benzamide,

N-[2-[4-[[4-amino-5-{2 B-diflucrobenzoyh-2-thiazolvilaminel-1-piperidinyl}-2-oxoethyll-M-methyl-
benzamide,

4-amino-N-[2-[4-I[4-amino-5-(2, 6-difluorobenzoyl)-2-thiazolvilaminol-1-piperidinyl]-2-oxoethyil-
benzamide,

or a pharmaceutically acceptable salf thereof.

In some embodiments, the compound of Formula XLV has the structure:

o O

rY
O
R” RQ R’EO ’Rg
X

wherein

R7 is aryl or heteroaryl;

R8 is aryl or heteroaryl;

R? and R'C are each indepsndently hydrogen, halogen or alkyl; or

R? and RC, together with the carbon atom to which they are attached, form a cycloalkyl group;

RY is hydrogen or alkyl;

Xis -0, -NR%. .8, -8(0)- or -S(0O)e- where R12 is hydrogen or atkyl;

wherein, when present, an arvi or heteroaryl group may optionally be substituted by one or more
halogen, hydroxy, cyano, nitro, amino, alkylamino, dialkylamino, arylamino, diarylamino, amido,
alkylamido, carboxyl, alkyl, halogenated alkyl, alkenyl, alkynyl, cycioalkyl, cycloalkylalkyl, aryl, arvialkyl,
heteroaryl, heteroaryialkyl, heterocycle, heterocyclealkyl, aroyl, acyl, alkoxy, arvioxy, heteroaryloxy,
cycloalkyioxy, cycloalkylalkyloxy, arvialkvioxy, hetercarylalkyloxy, alkyithio, aryithio, alkylsulfinyd,
alkylsulfonyl, arvisulfinyl, aryisulfonyl, hetercarvisulfinyl, hetercarylsulfonyt altkoxycarbonyl,
aryloxycarbonyl or heterocarvioxycarbonyl, and combinations thereof.

In some embodiments, of the compound of Formula XLV is selecied from:

N-Biphenyl-4-vi-3-{4-(2-bromo-phenoxy)-piperidin-1-yl}-3-oxo-propionamide,

N-Biphenyl-4-vi-3-[4-(2-chioro-5-fluoro-phenoxy)-piperidin-1-yl}-3-oxo-propionamide,

N-Biphenyl-4-vi-3-{4-(2-bromo-phenylamino)-piperidin-1-yl}-3-oxo-propionamide,

N-Biphenyl-4~-vi-3-14-(2-bromo-phenylsulfanyl-piperidin-1-yi}-3-oxo-propionamide,

N-Biphenyl-4~-vi-3-0x0-3-{(4-o-tolylamino-piperidin-1-yh-propionamide,

N-Biphenyl-4~-yi-3-[4-(2-nitro-phenoxy)-piperidin-1-yi}-3-oxo-propionamide,

3-[4-(2-Amino-phenoxy)-piperidin-1-yi-N-biphenyi-4-yl-3-oxo-propionamide,

N-Biphenyl-4~-vi-3-14-(2, 3-dimethyl-phenylamino)-piperidin-1-yl}-3-oxo-propionamide,

N-Biphenyl-4-vi-3-14-(2 4-dimethyl-phenylamino)-piperidin-1-yl]-3-oxo-propionamide,

N-Biphenyl-4-vi-3-14-(2,5-dimethyl-phenylamino)-piperidin-1-yl]-3-oxo-propionamide,
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N-Biphenyl-4-vi-3-[4-(2-{ert-butyl-phenylamino)-piperidin-1-yi]-3~oxo~-propionamide,
N-Biphenyl-4-yi-3-[4-(2, 5-diflucro-phenoxy)-piperidin-1-yi}-3-oxo-propionamide,
3-[4-(2-Chioro-5-flucro-phenoxy)-piperidin-1-yi}-3-oxo-N-(8-phenyl-pyridin-3-yi-propionamide,
-{4-(2-Chioro-5-flucro-phenoxy)-piperidin-1-yi-3-oxo-N-(5-phenyl-pyridin-2-yh-propionamide,
-[4-(2-Chloro-phenoxy)-piperidin-1~yil-3-oxo-N-(8-phenyl-pyridin-3-yi-propionamide,
-[4-(2-Chioro-phenylamino)-piperidin-1-yil-3-ox0-N-{B-phenyl-pyridin-3-y-propionamide,
3-[4-(2-Bromo-phenylamino)-piperidin-1-vi}-3-oxo-N-(©- phenyl-pyridin-3-yl)-propionamide,
3-Oxo-N-(6-phenyi-pyridin-3-yh-3-[4-(2-triflucromethyi-phenylamino)-piperidin-1-yil-propionamide,
3-[4-(2~-Chloro-phenyisulfanyl)-piperidin-1-yil-3~oxo-N-{&~-phenyl-pyridin-3-yh~-propionamide,
3-[4-(2-Bromo-phenyisulfanyl)-piperidin-1-yi}-3~oxo-N-{&~-phenyl-pyridin-3-yh~-propionamide,
3-Oxo-N-(6-phenyl-pyridin-3-yh-3-{4- 2-triflucromethyl-phenylsulfanyh-piperidin-1-yil-
propionamide,
3-Oxo-N-(B-phenyi-pyridin-3-yh-3-[4-2-triflucromethyi-phenoxy)-piperidin-1-yil-propionamide,
3-Oxo-N-(B-phenyi-pyridin-3-yi)-3-(4-o-tolylamino-piperidin-1-yii-propicnamide,
3-[4-(2-Chioro-phenoxy)-pipendin-1-yl-3-oxo-N-(3-phenyi-[1,2 4ihiadiazol-5-yl-propionamide,
3-[4-(2-Chloro-phenoxy)-pipendin-1-yil-N-{4-[1,2 4]loxadiazol-3-yl-phenyh-3-oxo-propionamide,
3-[4-(2-Chioro-phenoxy)-pipendin-1-yil-3-oxo-N-(5-phenyl-thiazol-2-y)-propionamide,
3-[4-(2-Chloro-phenylamino)~piperidin-1-vi}-3-oxo-N-(5-phenyi-thiazol-2-yh-propionamide,
1-[4-(2-Chlorg~-phenoxy)-piperidine-1-carbonyij-cyclopropane carboxylic acid biphenyi-4-ylamide,
N-Biphenyl-4-yi-3-0x0-3-[4-(3 4, 5-triflunro-phenoxy)-piperidin-1-vij-propionamide, and
N-Biphenyl-4-yi-3-[4-(3-cyano-phenoxy)-piperidin-1-yi}-3-oxo-propicnamide,
and pharmaceutically acceptable salts thereof.
in some embodiments of the compound of Formula XLV, the compound is:
Biphenyil-4-carboxylic acid (2-{4-[methyl-(2-trifluocromethyl-phenyl}-amino }-pipsridin-1-yi}-2-oxo-
ethyh-amide or a pharmaceutically acceptable sall thereof.
in some embodiments of the compound of Formula XLV, the compound is:
5-Phenyi-isoxazole-3-carboxylic acid {2-[4-(2-chloro-phenyiamino)-piperidin-1-yi}-2-oxo-gthyi}-
amide or a pharmaceutically accepliable salt thereof.
In some embodiments of the compound of Formula XLV, the compound is:
S-Phenyi-1H-pyrazole-3-carboxylic acid {2-oxo-2-[4-(3-triflucromethyi-phenoxy)-piperidin-1-yi-
ethyl}-amide or g pharmaceutically acceptable salf thereof.
In some embodiments of the compound of Formula XLV, the compound is:
1-Pyridin-3-yl-1H-[1,2, 3liriazole-4-carboxylic acid {2-[4-(5-cyano-2-methyl-phenoxy) -piperidin-1-
vil-2-oxo-ethyll-amide or a pharmaceutically acceptable salt thereof.
In some embodiments of the compound of Formula XLV, the compound is:
1-Phenvi-1H-imidazole-4-carboxylic acid {2-14-(2,5-difluoro-phenoxy)-piperidin-1-vyi}-2-oxo-~ethyl}-
amide or a pharmaceutically accepiable sait thereof.
Compounds of Formula (XLV) may be synthesized by methods known in the arl, e.g., those
described in U.S. Patent No. 8,128,376 B2, In some embodiments, the SCD inhibitor is a compound

disclosed in U.S. Patent No. 8,129,376 B2, the compounds of which are herein incorporated by reference.
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In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formuila XLV,

G a
R1\§?5)L>(L\N/\ﬁ}n
Rg RaRy L\/N\X,Rg

wherein

nis1orz;

R'is aryl, heterocycloalkane, heteroaryl or heterocycle;

R? is aryl, heteroaryl or heterocycle;

R® and R* are each independently hydrogen, halogen or alkyl; or

R3 and R4, together with the carbon atom to which they are attached, form a cycloalkyl group;

R5 is hydrogen or alkvt;

wherein when n is 1, then X is-C{O)-, -S(O)z-, or -S{0)-, and when n is 2, then X is -C(O)-,
~S{Oe-, ~S{0)~ or ~CRER7- where R® and R7 are each independently hydrogen or alkyi,

wherein, when present, an aryl, heteroaryl or helerocycle group may optionally be substituted by
one or more halogen, hydroxy, cyano, nitro, amino, alkylamino, dialkylamino, arylamine, diarviamino,
amido, alkylamido, -O-C{O)-NH-, carboxyl, alkyl, halogenated alkyl, alkenyl, alkynyl, cycloaliytl,
cycloalkylaikyl, aryl, arylalkyl, hetercaryl, hetercarvialkyl, heterocycle, heterocyclealkyl, arovl, acyl, alkoxy,
aryloxy, heteroaryloxy, cycloalkyioxy, cycloalkylalkyloxy, arvialkyloxy, heteroaryialkyloxy, alkythic, aryithio,
alkyisulfinyi, alkyisuifonyi, aryisulfinyl, arvisulfonyl, heteroaryisulfinyl, heteroaryisulfonyl alkoxycarbonyl,
aryloxycarbonyl or hetercaryloxycarbonyl, and combinations thereof;

and pharmaceutically acceptable salts, solvates, hydrates, or solvates of pharmaceutically
acceptable salis thereof.

Compounds of Formula (XLV1) may be synthesized by methods known in the art, .g., those
described in International Patent Publication No. WO2002/117658. In some embuodiments, the SCD
inhibitor is a compound disciosed in International Patent Publication No. W02008/117858, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formuila XLV,

R'l
UK Re
R g8 [~ N O
Rg&;\ﬁ%{md REN
R¥ O Rr*

LV

wherein

R'is halogenated alkyl (e.g., CFa);

R?, R3, R* and R® are sach independeantly hydrogen, halogen, hydroxy, cyano, nitro, amino,
alkylamino, dialkylaming, carboxyl, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, aryl, aryialkyli,
heteroaryl, heteroarylalkyl, heterocycie, heterocyclealkyl, arovi, acyl, alkoxy, aryloxy, cycioalkyloxy,
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cycloalkylalkvioxy, arvialkyloxy, heteroarylalkyloxy, alkythio, arvithio, alkylsulfinyl, alkyisulfonyl,
alkoxycarbonyl, arvioxycarbony! or heteroaryloxycarbonyl;

R® and R are each independently hydrogen, hydroxyl, cyano, alkyl, alkenvyi, alkynyl, aryi,
arylalkyl, heteroaryl, heteroaryialkyl, heterocycle or heterocyclealkyl;

R3 is hydrogen, alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycle or
heterocyclealkyl;

R? is hydrogen, alkyl, alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycle or
heterocyclealkyl;

X is -C{O)-~, -C{O)-0-, ~8(O)z-, -S{Q)-, or -C{OINR- where R'% is hydrogen, alkyl, alkenyl,
alkynyi, cycloalkyl, cycloalkylaliovl, aryl, arvialkyl, heteroarvl, hetercarylalkyl, heterccycle or
heterocyclealkyl;

Y is ~-C{O)-, -S(O)z-, o1 -S(0)-;

wherein, when present, any aryl, heteroaryl, or heterocycle group may optionally be substituted
by halogen, hydroxy, cyang, nilro, amino, alkylamino, dialkylaming, arvlamino, diarylamino, amido,
carboxyl, aikyl, halogenated alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyi, aryl, arvialkyl, heteroaryi,
heteroarylalkyl, heterocycle, heterocyclealkyl, aroyl, acyl, alkoxy, aryioxy, heteroaryioxy, cycloalkyloxy,
cycloalkylaikyloxy, arvialkyloxy, helercarylalkyloxy, alkythio, aryithio, alkyisulfinyl, alkyisuifonyl,
aryisulfinyl, arylsulfonyl, heteroaryisulfinyl, heteroaryisulfonyl alkoxycarbonyl, aryloxycarbonyi,
heteroaryloxycarbonyl, arylalkyl-C(O)-, -C{O)O-alkyl, benzodioxol, benzojdloxazol-2(3H)-one, cycloalkyl-
MNH-C{O)-, and combinations thereof,

or pharmaceutically acceptable salts or solvates {g.¢., hydrates) or N-oxides thersof, or solvates
of pharmaceutically accepiable salts thereof, or pharmaceutically acceptable salts or solvates of N-oxides
thereof; or prodrugs thereof;

with the proviso that said compound is not 4-chloro-N-[2-oxo-2-[4-{{2-
{triftuocromethylphenylisulfonyl}-1-piperazinyijethyvilbenzamide or a pharmaceutically acceptable salt
thereof.

Compounds of Formula XLV} may be synthesized by methods known in the arl, e.g., those
described in International Patent Publication No. WQ2008/157844. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2008/157844, the
compounds of which are herein incorporated by reference.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formula XLVIH,

Ry

M n
T )—wa-iu\
B-p ¥, R

{KLVHH)
R is hydrogen, {C1-Cqs)-alkyl, {C1-Cay-alkyloxy, (C1-Cs)-alkyithio, (C1-Cs)-alkylamino,

di-(C2-Csg)-alkylamino, (Co-Ca-alkylene-(Ce-Cao)-arvl, (Co-Cqj-alkylene-{Cs-Ci2)-heleroaryl,
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(Co-C4)-alkylene-(Ca-C12)-heterocychyl, (Co-C4a)-alkylene-(Ca-Ci2)-cycloalkyl, a bicyclic ~{Cs-C14) ring
system, where aryl, hetercaryl, heterocyclyl, cycloalkyl or the bicyclic -(Cs-Cq4) ring sysiem may be mono-
or polysubstituted by halogen, (C+-Ce)-alkyl, (C1-Cs)-alkyloxy, hydroxyl, (C+-Cs)-alkylmercapto, amino,
{C1-Csy-alkylamino, di-{C2-Czp-alkylaming, mono-(Cr-Cel-alkylaminocarbonyl, di-(C2-Cs)-
alkkylaminocarbonyi, (C+-Cs)-alkoxycarbonyi, (C1-Ce)-alkyicarbonyl, cyano, trifluoromethyl,
irifluoromethyloxy, (C+-Cel-alkylsulfonyl or aminosulfonyi;

RY is hydrogen, {C1-Crok-alicyl, «(Ce-Crop-aryl, {Cs-Cr2)-hetaroaryl, ~{Ca-C12i-heterocyclvi,
-{C3-Crzy-oycloalkyl, where alkyl may be substituied by halogen, (C+-Ce)-alkyl, (C1-Cs-alkyloxy, hydroxyl,
{C1-Cq)-alkylmercapto, amino, (C-Ce)-alkylamino, di-{C2-Cizj-alkylamino, ~(Cs-Choj-aryi,
-(Cs-Caz)-heteroaryl, -{(Ce-Ciz)-heterocycvt or -(Ce-Crz)-cycloalkyl, where aryl, heteroaryl, heterocycivl or
cycloalkyl may optionally be mono- or polysubstituted by halogen, (C-Csy-alkyl, (C+-Ca)-alkyloxy,
hydroxyl, (C1-Ce)-alkyl-mercapto, amino, (C1-Ce)-alkylamino, or di-{(C2-Caz)-alkylaming,

R2 is hydrogen, {C+-Cisi-alkyt or (Co-Ca)-alkylene-(Ce-Cio)-aryi;

R3 is hydrogen, {C+Csp-alkyl, {C1-Ca)-alkyloxy, hydroxyl, {C1-Ce)-alkylmercapto, amino,
{C1-Cg)-alkylaming, di-(Co-Crzy-alkylamine, cyano, (C1-Cs)-alkylcarbonyl, halogen, triffucromethyl,
trifluoromethyioxy, (C1-Cs)-alkylsulfonyl, or aminosulfonyi;

Alis O, 8, N(R®), C(R®) or C(RH=C(RY,

Bis CRSY or N;

D s GRS or N; where at ieast one of the members A, B or T must be nitrogen;

11 is in each case independentiy 1 or 2;

L is a bond, ~C{=0})-, -C(=8)-, -C{=0})-N(RY)-, -C(=0)}-C-, -8(C)oz-, -S{O)o-N(R-, a mono- or
bicyclic ring system in which one or more ring members may be N(R3), O, S or -C{=0)-;

Mis -O- or -O-CHz-;
and physiclogically compatible salts thereof,

In some embaodiments, the compound of Formula XLV has the structure:

Ry

M n
Y,}»—NMN L
a R

in which

R is hydrogen, (C+-Cusi-alkyl, {C1-Csp-alkyloxy, (C1-Cs)-alkylthio, (C+-Cs)-alkylamino,
di-(Cz-Ce)-alkylamino, (Co-Cq)-alkylene-(Ce-Cio)-aryl, (Co-Ca)-alkylene-(Cs-Ciz)-heteroany,
(Co-Cy)-alkylene-(Cs-Crz)-heterocyeiyl, (Co-Caj-alkylene-(Cs-Ciz)-cycloalkyl, a bicyclic -{Ce-Cra) ring
system, where aryl, heteroaryl, heterocycivl, cycloalkyl or the bicyclic -{Ce-C14) ring system may be mono-
or polysubsiituted by halogen, (C+-Cai-alkyl, {C+-Ca)-alkyloxy, hydroxyl, (C+-Cs)-alkyimercaplo, amino,
(C1-Co)-alkylamino, di-(C2-Ciz)-alkylaming, mono-(Cq-Ce)-alkylaminocarbonyi,
di-{C2-Cel-alkylaminocarbonyt, {Ci-Cs)-alkoxycarbonyl, (C-Ce)-alkylcarbonyl, cyano, tiflucromethyl,
irifluoromethyloxy, (C+-Cel-alkylsulfonyl or aminosulfonyi;

R is hydrogen, {C+-Cuoj-atkyl, ~(Ce~Cioy-aryi, ~{Cs-Crz)-heteroaryl, ~(CaCiz)-heterocyciyl, or
~{C3-Ciz)~cycloalkyl;

where alkyl may be substituted by halogen, (C1-Ce)-alkyl, (C1-Cs)-alkyloxy, hydroxyl,
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{C1-Cs)-alkyimercapto, amino, (C1-Ce)-alkylamino, di-(Ca-Crz)-alkylamino, -(Ce-Cro)-aryl, -(Cs-Ca2)-
heteroaryl, ~(Cs-Caz)-heterocyciyl or -(C2-Cia)-cycloatkyl, where aryl, heteroaryl, heterocycliyl or cycloalkyl
may optionally be mono- or polysubstituted by halogen, (Ci-Ce)-alkyl, (C1-Csa)-alkyloxy, hydroxyl,
(C1-Ce)-alkylmercapto, amino, (CG1-Ce)-alkylamino, or di-{C2-Ciz)-alkylamino;

R2 is hydrogen, (C+-Cig)-alkyl, or {(Co-Ca)-alkyiene-(Ce-Cro)-aryi;

R is hydrogen, {C+Ce)-alkyl, {C1-Cay-alkyloxy, hydroxyl, {C+-Cs)-alkyimercapto, amino,
(C1-Co)-alkylamino, di-(C2-Ciz)-alkylaming, cyano, (Ci-Cs)-alkylcarbonyl, halogen, triffucromethyl,
triflucromethyioxy, (C1-Cel-alkylsuifonyl, or aminosulfonyi;

Alds O, B, N(R?, CRY, or C(RH)=C(R¥);

Bis CRY or N;

Dis CRY or N,

where at least one of the members A, B or D must be nilrogen;

n is in each case independently 1 or 2;

L is a bond, ~C{=0)-, -C(ES)-, -CEO)-NR?)-, ~S{0)n2~, -S{Ch2-N{R%-, & mono- or bicyclic ring
system in which one or moreg ring members may be N(R?®), O, 8 or -C(=0)-;

M is -O- or -O-CH2-;

and physiologically compatible salts thereof.

in some embodiments, the compound of Formula XLV has the structure:

R
M
A o~
b )N ENmL
Y/ \
B%D \\,«/ R
wherein

R is hydrogen, (C+-Csi-alkyl, {C1-Cs)-altkyloxy, (C1-Cs)p-alkylthio, (C+Cs)-alkylamino,
di-(C2-Cei-alkylaming, (Co-Ca-alkylene-{Ce-Croj-aryl, (Co-Ca)-alkylene-(Cs-Ciz)-heteroaryl,
{Co-Cy)-alkylene-(Cs-Ciz)-heterocyeiyl, (Co-Caj-alkylene-{Cs-Crr)-cycloalkyl, a bicydlic -(Ce-Cra) ring
sysiem, where aryl, heteroaryi, heterocyclyl, cycloalkyl or the bicyclic -{Ce-C14) ring system may be mono-
or polysubsiituted by halogen, (C+-Cai-alkyl, {C+-Ca)-alkyloxy, hydroxyl, (C+-Cs)-alkyimercaplo, amino,
{(C1-Cs)-alkylamino, di-{C2-Ciz)-alkylaming, mono-(Cy-Ce)-alkylaminocarbonyl, di-(C2-Ca)-
alkylaminocarbonyi, {C+-Cs)-alkoxycarbonyi, (C+-Cel-alkyicarbonyl, cyano, trifluoromethyi,
trifluoromethyioxy, (C1-Ce)-alkylsulfonyl or aminosuifonyi;

R'is (Ci-Croy-alkyl, -{Ce-Cro)-aryl; -{Cs-Ciz)-hateroaryl, -{Cs-Ciz)-heterocyclyl, {Cs-Cha)-cycloalkyl,
where alkyl may be substituled by halogen, (Ci-Ce)-alkyl, {C+-Cs)-alkyloxy, hydroxyl,
{C1-Cs)-alkyimercapto, amino, (C1-Ce)-alkylamino, di-(Ca-Crz)-alkylamino, -(Ce-Cro)-aryl, -(Cs-Ca2)-
heteroaryl, ~(Cs-Cuz)-heterocyciyi or -(Cs-Ciz)-cycioalkyl, where aryl, heteroaryl, heterocyclyl or cycloalkyl
may optionally be mono- or polysubstituted by halogen, (Ci-Ce)-alieyl, (C1-Csj-alkyloxy, hydroxyl,
{Cq-Cs)-alkvimercapto, amino, (C-Cs-alkylaming, or di-(C2-Ciz)-alkylamino;

R2? is hydrogen, {(C+-Cae)-alkyl, or (Co-Ca)-alkyiene-(Ce-Crol-aryt,;

R® is hydrogen, {C+-Ce)-alkyl, (C1-Ca-alkyloxy, hydroxyl, (C+-Csy-alkyimercapto, amino,
{Cq-Cs)-alkyviamino, di-{C2-Ciz)-alkylamino, cyano, (C1-Cs)-alkvicarbonyi, halogen, trifluoromethyi,
irifluoromethyloxy, (C+-Cal-alkylsulfonyl, or aminosulfonyi;

Alds O, &, N(R?), C{RY, or CRHI=C(RY;
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Bis C(RY, or N;

Dis GRS, or N;

where at least one of the members A, B or D must be nitrogen;

L is a bond, -C{=0}-, -C{=8)-, -C(=0)-N(R?)-, -C(=0)-0O-, -8(O)o2-, -S{Q)oz-N(R?)-, a mono- or
bicydlic ring system in which one or more ring members may be N(R3), O, S or -C(=0)-;

Mis -O-, or -O-CHaz-;

and physiologically compatible salts thereof,

In some embeodiments of the compound of Formula XLVIH, R is hydrogen, {C1-Cas)-alkvi,
{C1-Cs)-alkyloxy, {C4-Csi-alkyithio, (C+-Cs)-alkylamino, di-{C2-Ca)-alkylamino, (Co-Cy-alkylens-(Ce-Cio)-
aryl, {Co-Ca)-alkylene-(Cs-Ciz)-heteroaryl, (Co-Co)-alkylene-(CTs-Ciz)-heterocyelyl, (Co-Ca)-alkylene-{Co-
Ciz)-cycloalkyl, a bicyclic -(Cs-Ci4) ring system, where aryl, heteroaryi, heterocyclyl, cycloalkyl or the
bicyclic ~(Cs-Cra) ring system may be mono- or polysubstituted by halogen, (C1-Cej-alkyl, (C1-Ca)-alkyloxy,
hydroxyl, (C1-Ce)-alkylmercapio, amino, (C+-Ce)-alkylamino, di-(C.-Cz)-alkylamino, mono-{C-Ce)~
alkkylaminocarbonyi, di-(Cz-Cs)-alkylaminocarbonyl, (C1-Cej-alkoxycarbonyl, (C1-Ce)-alkvicarbonyl, cyano,
irifluoromethyl, trifluoromethyioxy, (C1-Ce)-alkyisulfonyl or aminosulionyl;

R is (C-Crgp-alicyl, «(Co-Caop-aryl, -(Cs-Caz)-heteroaryl, -(Cs-Caz)-heierocyclyl, -(Cs-Cizj-cycloalkyd,
where alkyl may be substituted by halogen, (C1-Ce)-alkyl, {C1-Ca)-alkyloxy, hydroxyl, (C+-Ce)-
alkkylmercapto, amino, {C1-Cs)-alkylaming, di-(C2-Ciz)-alkylaming, -(Ce-Cro)-aryl, -(Cs-Crz)-heteroaryl,
~{C3-Cizy-heterocyclyl or -(Cs-Chz)-cycloalkyl, where aryl, heteroaryl, heterocyciyl or cycloalkyl may
optionally be mono- or polysubstiiuted by halogen, {(C+-Ce)-alkyl, (C1-Cs)-alkyloxy, hydroxyl, (C1-Cs)-
atikylmercapto, amino, {C1-Cs-alkylamino, or di-{C2-Cro)-alkylamino;

R2 is hydrogen, (C+-Cie)-alkyl, or (Co-Ca)-alkylene-(Ce-Cro)-arvi;

R® is hydrogen, {C+Ce)-alkyl, (C1-Ca¥-alkyloxy, hydroxyl, (C+-Coy-alkyimercapto, amino, {C1-Ce)-
atikylamino, di-(C2-Ci)-alkylamino, cyano, {C+-Cs)-alkylcarbonyl, halogen, irifluoromethyi,
triftucromethyioxy, {C+-Ce)-alkylsulfonyl, or aminosulfonyl;

Als 8, or C(RH=C(RY);

Bis C{RY, or N;

DisN;

L is a bond, -C(=0)-, -C(=8)-, -C{=O-N(RZ}-, -C{=0)-0-, -8(Oo2-, -S{D)o2-N{R3-, a mono- or
bicyclic ring system in which one or more ring members may be N(R?), O, § or -C(=0)-;

Mis -O-, or -O-CHz-;

and physiologically compatible salis thereof.

In some embodiments of the compound of Formula XLVI, R is {C-Cag)-alkyl, (C1-Csi-alkyioxy,
(Co-Coy-alkylene-(Ce-Croj-aryl, a bicyclic -(Ce-C14) ring system, where aryl or the bicyclic -(Cs-Cuq) ring
systern may be mono- or polysubstituied by halogen, (C1-Ce)-alkyl, (C1-Ca)-atkyloxy, hydroxyl, (C1-Cs}-
alkylmercapto, amino, (C+Cei-alkylamino, di-{C2-Cig-alkylamino, mono-(C-Ce)-alkylaminocarbonyl, di-
{C2-Csy-alkylaminocarbonyl, (Ci-Ce)-alkoxycarbonyl, {C1-Ce)-alkylcarbonyl, cyano, triflucromethyl,
triftucromethyioxy, {C1-Ce)-alkylsulfonyl or aminosulfonyi;

R is {C4-Crop-alkyl, ~(Ca-Cuo)aryl, ~(Cs-Caz)-heleroaryl, ~(Ca-Cuz)-heterocyelyl, ~(Cs-Crz)-cycloalkyl,
where alkyl may be substituted by halogen, {(C1-Cg)-alkyl, (C-Ca)-alkyioxy, hydroxyl, (C1-Cs)-
alkylmercapto, amino, {C+-Cal-alkylaming, di-(Cz-Ciz)-alkylaming, -{(Ce-Croj-aryl, ~(Cs-Ciz)-heteroaryl,
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~(Ca~-Cyz)-heterocyclyl or ~{Ca-Ciz)-cycloalkyl, where aryl, heteroaryl, heterocyelyl or cycloalkyl may
optionally be mono- or polysubstituted by halogen, (C+-Cs)-alkyl, (C1-Ca)-alkyloxy, hydroxyl, (C+-Cs)-
alkylmercapto, amino, {C+-Cs)-alkylamino, or di-(C2-Ciz)-alkylamino;

R? is hydrogen, {C+-Cs)-alkyl, or (Co-Ca)-alkylene-(Cs-Cro)-aryl;

R is hydrogen, {C+Ce)-alkyl, {C1-Cay-alkyloxy, hydroxyl, {C+-Cs)-alkyimercapto, amino,
(C1-Co)-alkylamino, di-(C2-Ciz)-alkylaming, cyano, (Ci-Cs)-alkylcarbonyl, halogen, triffucromethyl,
triflucromethyioxy, (C1-Cel-alkylsuifonyl, or aminosulfonyi;

Als S, or C(R3)=C(R3;

Bis CRY, or N;

DisN;

L is a bond, or -C(=0})~;

Mis -O-;

and physiologically compatible salts thereof.

In some embodiments of the compound of Formula XLVIH, R is {Co-Cy)-alkylene-{Cs-Cro)-aryl,
whers aryl may be mono- or polysubstituted by halogen, (C-Ce)-alkyl, (C1-Cal-alkyloxy, hydroxyl,
(C1-Csy-alkyimercaplto, amino, (C1-Ce)-alkylamino, di-(Cz-Ciz)-alkylamino, mono-{Cq-Ce)-
alkkylaminocarbonyi, di-(Cz-Cs)-alkylaminocarbonyl, (C1-Cej-alkoxycarbonyl, (C1-Ce)-alkvicarbonyl, cyano,
irifluoromethyl, trifluoromethyioxy, (C+-Ce)-alkyisulfonyl or aminosulionyl;

RY is {Co-Cor-alkytena-(Ce-Crod-aryt, {Co-Ca)-alkylone~-{Cs-Caiz)-hetercaryl, where aryt or heteroaryl
may optionally be mono- or polysubstituted by halogen, (C-Cej-alkyl, (C1-Csl-alkyloxy, hydroxyl,
{C1-Cay-alkyimercapto, amino, (C-Cs}-alkylaming, or di-{Cz-Ciz)-alkylamine;

R3 is hvdrogen;

Als CRH=CRY;

Bis CRY, N;

Dis N;

L is -C{=0)-;

M is -O-,

and physiologically compatible salis thereof.

In some embodiments, the compound of Formula XLVHE has the structure:

O R F
RO/\ T

in which

R is (Co-Ca)-alkylene-(Ce-CroO-aryl, (Co-Ca)-atkylene-(Cs-Ciz)-heteroaryl, where aryl or
heteroaryl may optionally be mono- or polysubstituted by halogen, (C-Cs)-alkvl, (C1-Ca)-alkyloxy,
hydroxyl, (C+-Cel-alkylimercapto, amino, {(C+-Ce)-alkylamino, or di-(Cz-Ci)-alkylamino,

Bis CH, or N;

or physiclogically compatible salts thereof.

in some embodiments of the compound of Formula XLV, R is (Ci-Ca)-alkylenephenyl,
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(C1-Cy)-alkylene-(Cs-Cs)-heteroaryl, where hetercaryl is a monocyclic aromatic ring with one or iwo ring
heteroatoms selected from N, C or S and where pheny! or heteroaryl may optionally be mono- or
polysubstituted by halogen, (C+-Cs)-alkyl, (C+-Ca)-alkyloxy, hydroxyl, (C1-Cs)-alkylmercapto, amino,
{C1-Ce)-alkylamino, or di-{C2-Cia)-alkylaming;

Bis CH, or N;

or physiclogically compatible salts thereof,

Compounds of Formula XLV may be synthesized by methods known in the art, e.g., those
described in U.S. Patent No. 8,673,817 B2, In some embaodiments, the SCD inhibitor is a compound
disclosed in U.S. Patent No. 8,673,917 B2, the compounds of which are herein incorporated by reference,

In some embodiments of any of the foregoing methods, the SCD inhibitor is g fatly acid-bile acid
conjugate, e.g., a bile acid such as cholic acid conjugated with a fatty acid through an amide bond at
position 3, or a pharmaceutically acceptable salt thereof. For example, in some embodiments, the SCD
inhibifor has the structure of Formula XLDX

CH4{CH, ) CONRH®

Formula XLIX

wherein n is an integer from 110 20,

or a pharmaceutically acceptable salf thereof.

In some embodiments, the SCD inhibitor is 3B-arachidylamido-7a,12a-dihydroxy-5-cholan-24-
oic acid, also known as Aramchol, or a pharmaceutically acceptable sali thereof.

in some embodiments of any of the foregoing methods, the SCD inhibitor is a 10,12 linoleic acid
isomer or a pharmaceutically acceptable salt thereof. In some embodiments of any of the foregoing
methods, the SCD inhibitor is an oxadiazole pyyridazine or a pharmaceutically acceplable salt thereof. in
some embodiments of any of the foregoing methods, the SCD inhibitor is a 1-(4-phenoxypiperidin-1-y)-2~
arylaminoethanone compound or a pharmaceutically acceplable salt thereof. In some embodiments of
any of the foregoing methods, the SCD inhibitor is a cyclpropenocid Tatly acid or a pharmaceutically
acceptable sall thereof. In some embodiments of any of the foregoing methods, the SCD inhibitor is a
thia-fatty acid or a pharmaceutically acceptable salt thereof. In some embodiments of any of the
foregoing methods, the SCD inhibitor is pioglitazone, rosiglitazone, ciglitazons, englitazone, troglitazone,
feptin, or a pharmaceutically acceptable salts thereof.

in some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of

Formula L:
R2
R*‘NN\)\\YX‘R‘*
N=N
Formula L
wherein X represents -CONH-, -NHCO- or -CHzNH-;
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R represents ~-Ce-1oaryl (such as phenyl) optionally substituted by one, two or three groups
independently selecied from:

(&) -Crealkyl (such as -CHa,or -CH(CHaYy), -OCHs, -Cshaloalkyl (such as -CFs), -OC 1 shaloalkyl
(such as -QCF3), -Casoycloalkyl, -CCs.scycloalkyl or halogen (such as chlore, bromo or fluorsy;

(b} phenyt optionally substituted by one, two or three groups independently selected from:
halogen (such as chloro, bromo or flucro);

R2 represents hydrogen or ~Cyealkyl (such as -CHs);

R represents ~Ceoaryl {such as phenyl) optionaily substifuted by one, two or three groups
independently selected from:

(&) -Crsaliyl (such as -CHa}, -Crsalkenyl, -Cusalkoxy (such as -OCHa or -OCHCH{CHs)2),
~OCH2)mRA, ~(CHmOC{(=O)R?, {(CH2)aCOR5, ~(CH23OC{=O)R®, -CosalkylOH (such as -CH20H,
~C{CHz)20H or -CH(CHa)COH), ~-C(=O}NHRE, ~(CH2)pNHC(=O)R7, ~-O(CH2)eNRER®, -OC 1 salkylOH,
-Crshaloalkyl (such as -CF3), -OCqshalealkyl (such as -OCF3z), -Cascycioalkyl, -OCsscycloalkyl or halogen
{such as chiorg, bromo or fiuoro),

(b} -Csheteroaryl (such as oxazole);

R represents -Ce roaryl (such as phenyl);

R® represents -H or -Crealkyl (such as ~-CHs);

R8 represents ~-H or -Craalkyl (such as -CHs) or -CraalicylOH;

R7 represents -H or -Ciaalkyl (such as ~CHs);

R® represents -H or -Craalkyt (such as -CHa);

R® represents -H or -Craalkyt (such as -CHa);

m represents 1-3;

n represents 0-3;

p represents 8-3; and

g represents 1-3;

or a pharmaceutically acceptable salt thereof.

In some embodiments, X represents -CONH-. In some embodiments, X represents -NHCO-. In
some embodiments, X represents -CHaNH-. In some embodiments, X represents -CONH- or -CHaNH-.

In some embodiments, R represents phenyl substituted by one, two or three groups
independently selected from:

{a) -Cisalkyl (such as -CHs or -CH{CHs)a), ~-OCHs, -Cyshaloalkyl (such as -CF3), -OCshaloalyl
(such as -OCFs), -Csscycloalkyl, -OCsscycloalkyl or halogen (such as chloro, broma or fluore ),

{b) phenyl optionally substituted by one, two or three groups selected from: halogen (such as
chioro, bromo or flucro).

In some embodiments, R' represents phenyi optionally substituted by one, two or three groups
independently selected from:

{(a) ~Cirealkyl (such as -CHs or ~-CH{CHs)2), ~-OCHas, -Cishaloaliyl (such as -CFs), -OCshaloalkyl
{(such as -OCFs), -Cs.soycioalkyl, -OCsseycloalkyl or halogen (such as chioro, bromo or fiuoro ),

(b) phenyi optionally substituted by one, two or three groups selected from: halogen (such as

chioro, bromo or fluoro).
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In some embeodiments, R represents phenyi optionally substifuied by one or two groups
independently selected from: -Csaltkyl (such as -CHa or CH{CHa)2}, ~-CCHas, -Cishaloalkyl (such as -CF3),
-OCqshaloalkyl (such as -QCF3), -Csscycloalkyl, -CCsscycloalkyl or halogen (such as chioro, bromo or
fluore), or phenyl optionally substituted by one or two groups selected from: halogen (such as chlorg,
bromo or fluore). In some embodiments, R represenis phenyl oplionally substituted by one, ftwo or three
groups independently selected from: -Ciaalkyl (such as ~CHa or -CH(CH3)z), ~OCHa, ~-Cishaloalkyl (such
as -CF3), ~-OCqzhaloalkyl (such as -OCF3), -Cascycloalkyl, ~-OCsscycloalkyl or halogen (such as chioro,
bromo or fluore), or phenyl optionally substituted by one, two or three groups selecied from: halogen
{such as chloro, bromo or fluoro). In some embodiments, R reprasents phenyl optionally substituled by
one or two groups independently selected from: ~-Cazalkyl (such as -CHs or -CH{(CHa)z), -OCHs,
-Cishaloaikyl (such as -CF3), -OCshaloalkyl (such as -OCFs3), -Cs.scycloalkyl, -OCascycloalkyl or halogen
{such as chloro, bromo or fluore), or phenyl oplionally substituted by one or two groups selected from:
halogen (such as chioro, bromo or flucro}. In soms embodiments, R represents phenyl optionally
substituted by ong, two or three groups independently selected from: -Casalkyl (such as -CHz or
~-CH({CHas)2) or halogen (such as chiorg, bromo or fluore) or phenyl optionally substituled by one, two or
thrae groups selscted from: halogen {such as chioro, bromo or fluorg). In some embodiments, R!
represents phenyi optionally substituted by one or two groups independently selecied from: ~Cisalkyl
(such as -CHs or -CH({CHa)2) or halogen (such as chioro, bromo or fluorc) or phenyl optionally substituted
by one or two groups selected from: halogen (such as chioro, bromo or fluorc). In some embodimants, R?
represents phenyi optionally substituted by one, two or three groups independently selected fron:
~Crsalkyl (such as -CHs or -CH{CH3)2) or halogen (such as chioro, bromo or fluore) or phenyl optionally
substituted by ong, two or three groups selected from: halogen (such as chioro, bromo or fluore). In
some embodiments, R represents phenyl optionally substituted by one or two groups independently
selecied from: -Crsalkyl (such as -CHs or -CH{CHay2) or halogen (such as chloro, bromo or fluoro) or
phenyl optionally substituted by one or two groups selected from: halogen (such as chiorg, bromo or
fiucroy. In some embodiments, RY represents ghenyi optionally substituted by one, two or three groups
independsnily selected from: -CHs, -CH{CHa)z or halogen (such as chioro, bromo or fluoro) or phenyl
optionally substituted by one, two or three groups selected from: halogen {such as chioro, bromo or
fluoro). In some embodiments, R' represents phenyl optionally substituted by one or two groups
independently selected from: -OHs, ~-CH(CHa}z or halogen (such as chioro, bromo or fluoro) or phenyl
optionally substituted by one or two groups selected from: halogen (such as chioro, bromo or fluore). In
some embodiments, R represents phenyi substituted by two groups independently selected from
halogen (such as chioro, bromo or fluoro). In some embodiments, R' represents phenyl substituted by a
group independently selected from halogen (such as chloro, bromo or fluoro). In some embodiments, R!
reprasents phenyi substituted by phenyl optionally substituted by halogen (such as chlore, bromo or
fluoro). In some embodiments, R represents phenyl substituted by phenyl. In some embodiments, R?
represents phenyl substituted by two chioro groups. In some embodiments, R is phenyl substituted in
the meta position, that is in the 3 position, and the para position, that is in the 4 posiiion, by halogen e.g
chioro. In some embodiments, R' is phenyl substifuied in the meta position, thatis in the 3 position and 5

sition, M e.g e . Insome iments, R'is .
osition, by halogen e.g chloro. in some embodiments, R is phenyl
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In some embeodiments, R2 represents hydrogen.  in some embaodiments, R2 represents -Cysalkyl.
In some embodiments, R? represents -Ci2alkyl. In some embodiments, R? represents -CHa {methyl). In
some embodiments, R? represents hydrogen or -Craalkyl.

In some embodiments, R? represents phenyl optionally substituted by one, two or three groups
independently selected from: (3) -Cisalkyl (such as ~-CHzs), -Crealkenvi, -Crsalkoxy (such as -OCHs or
~OCHICH{CH)2), -O({CH)mR?, ~(CHmOC=OIRE, ~{CH)nCORS, {(CH2):0C{=0O)R®, -CosalkylOH (such
as ~CH20H, -C{CH3)20H or -CH{CH3)OH), ~-C(=O)NHRS, ~(CH2)pNHC(EOYRT, ~O(CH2)NRERS,
~-OCsalkylOH, -Cyshaloalkyl (such as -CF3), -OCqshaloalkyl (such as ~-QCF3), -Cascycloalkyl,
~-OCascycloalkyl or halogen (such as chiero, bromo or fluoro), (b) ~Cshetercaryl (such as oxazole). In
some embodiments, R? represants phanyl optionally substituted by one or two groups indespendently
selected from: (@) ~Cisalkyl (such as -CHzs), ~-Cisalkenyl, -Cisalkoxy (such as -OCH: or OC2HCH(CHa)2),
~O(CH2)mR?, ~(CH2)mOC{(=O)R?, «(CH2)aCOR5, ~(CH23OC{=O)R®, -CosalkylOH (such as -CH20H,
~C{CH3)20OH or -CH(CH3)OH), ~-C{=0INHRSE, -(CHz)pNHC(=O)R7, ~-O(CH2)oNRER?, -OC i salkylOH,
-Crshaloalkyl (such as -CF3), -OCqshalealkyl (such as -OCF3z), -Cascycioalkyl, -OCsscycloalkyl or halogen
{such as chloro, bromo or fluoro), (b) -Cshetercaryl (such as oxazole). In some embodiments, R?
reprasents phenyl optionally substituled by: () one group indspendently selected from ~{CH3CO2R% or
~C{=ONHR® and/or, (i) one, two or three groups independently selected from: (a) -Crsalkyl {(such as
~CHs), -Crsalikenyl, -Crealkoxy {such as ~-OCHs or -OCC2HLH(CHs)2), -O{CH)mR?Y, ~{CH)mOCEOIRY,
~{CHOC(=OIRE, -CosalkylOH (such as -CHOH, ~-C{CH0H or ~-CH{CHYOH), -(CHpNRCE=OIRT,
~O{CHMNRER®, -CC1salkyiOH, -Cishaloalkyt (such as -CFs}, -CCishaloalkyl (such as -OCFz),
-Ca-soycloalkyl, -OCsseycloalky! or halogen (such as chloro, bromo or fluorn), (b) -Cshetsroaryl (such as
oxazole). In some embodiments, R® represents phenyl optionally substituted by: {i} one group
independently selected from -(CH2}.CO2R3 or -C(=O)NHR? and/or, (ii) ong or two groups independently
sefected from: (&) -Cisalkyl (such as -CHy), -Crsalkenyl, -Cisalikoxy (such as -OCH; or ~-OCH.CH{CH3)2),
~O{CH2)mR?, «{CH2ImOC(=O)RA, ~(CH2)nOC{=OIRS, -CosalkylOH (such as -CH2OH, -C(CHa)20H or
~CH{CH)OH), «(CH2)pNHC(=O)R7, ~O(CH2)NRER?, -OC 1 salkyiOH, ~-Cishaloalkyl (such as -CFa),

-DC shaloalkyl (such as -OCFs3), -Csscycloalkyl, -OCsecycloalky! or halogen (such as chiloro, bromo or
fluoray, () -Csheteroaryl (such as oxazole). In some embodiments, R° represents phenyi optionally
substituted by: () one group independently selected from -(CHC RS or -CEOINHRE and/or, (i) onsg,
two or three groups independently selected from: (@) -C1aalkyl (such as -CHa), -Cisalkenyl,

-Cisalkoxy {(such as -OCH; or -CCHCHICH 2}, ~-CCHmRY, -(CH2)mOCFEOIRY, -{CHOCFOIRY,
-GosalkylOH (such as -CH20H, -C{CHa}2C0H or -CH(CH3)OH), -(CH2)pNHC(=O)R?, -O(CH2)oNR3R®,
-0C1salkylOH, -Cyshaloalkyl (such as -CFs), -OC 1 shaloalkyl (such as -OCFs), ~Csscycloalkyl,
-OCascycloalkyl or halogen (such as chioro, bromo or fluore), () -Cshetercaryl (such as oxazole). In
some embodiments, R? represents phenyl optionally substituted by: (i) one group independently selected
from -{CH2)nCOR3 or -CEONHRE and/or, (i) one or two groups independently selected from: (a)
-Ciaalkyl (such as ~-CHa), -Ciaalkenyl, ~Cusalkoxy (such as ~-OCHa or -OC2HiCH{CHs)2), -O(CH)mR4,
“{CH2mQCEOIRY, ~{CHnOCEOIRS, ~-CosalkylOH (such as -CHOH, ~-C(CH3)0H or ~-CH{CH3)OH),
“(CH)p NHC (=R, ~-O(CH2)NRBRY, -OC 1 salkylOH, -C1shaloalkyl (such as -CF3), -OCishaloaliyl (such
as -OCF3), ~Caescycloalkyl, ~-OCsscycloalkyl or halogen (such as chioro, bromo or fluore), (b) -Csheteroaryl

(such as oxazole). In soms embodiments, R® represents phenyi optionally substituted by: (i) one group
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independently selecied from -(CH2)CO2R5 or ~-C(=OINHR® and/or, (i) one, two or three groups
independently selected from: (a) -Cisalkyl {(such as -CHa}, -Ciaalkenyl, -Cisalkoxy (such as -OCHs or
~OCHICH(CH)), -O(CH2)mR?, -(CHa)mOC(=OIRE, -(CHWOC(=O)RS, -CosalkylOH (such as -CHaOH,
-CH{CH3)20H or -CH{CH:)OH) -(CH2) NHC (=R, -O(CH2)NRBRY, -OC1salkylOH or halogen {such as
chioro, bromo or fluoro), (b) ~-Csheteroaryl (such as oxazole). In some embodiments, R® represents
phenyl optionally subsiituted by: (i) one group independently selected from ~{CH2)CO2R® or ~-C(=O}NHRS
and/or, (i) one or fwo groups independently selected from: (8) ~-Cisalkyl (such as -CHs), -Cisalkenyl,
-Cysalkoxy (such as ~-OCH; or -OCHACH{CHz)2), -O{CH2mR?, -(CH2)mOC(=O)R%, -{CH)OC(=0)R5,
~-CosalkylOH (such as ~-CH20H, ~C{CH:)20H or -CH(CH3)OH), ~{CH)pNHC{=OIRY, -O(CH2)oMRER?,
~-OC1salkylOH or halogen (such as chioro, bromo or fluoro), (b) -Cshetercaryl (such as oxazole). In some
embodiments, R® represents phenyl optionally substituted by: (i) one group independently selected from
~{CH2)aCO2R® or -C(=OYNHR® and/or, (i) one, two or three groups independently selected from: (a)
~Cyzalkyl (such as -CHs), ~Cisalkenyt, -Cqsalkoxy (such as ~-OCH; or ~OCHACH{CHa)2), ~O(CH2)mR4,
~{CH2)mOC(=OIRY, (CH)nOC{=OIRS, ~-CosalikylOH (such as ~-CH20H, -C({CHz)20H or ~CH{CH:)OH),
~{CH2)pNHC(=OWRT, ~-O{CH2)NRER?, -OC 1 salkyiCOH or halogen {such as chioro, bromo or fluoro}, (b)
oxazole. In some embodiments, R? represents phanyt oplionally substituted by: () one group
independenily selected from -CO2H, -CO20Hs, -CO02Hs, -CH2COCH:, ~CHC 020 H:, ~-C{=0NH2,
~C{=0O)NHCH;, ~-CEOINHC2Hs or ~-C{=C)NHCH«OH and/or, (i) one, two or three groups independently
selecied from: (@) -CHs, -C{=CH2)CHs, -OCH;, ~-OC2H{CH{CHa)z, ~-OCHRY, -CH0C(=0O)RY,
~CHAOCEOICH;, -CH20H, -CaHOH, ~-CH{CHs)OH, ~C{CH3)20H, -OH, -CHoNHC(=0)}CHs, -NHC(=0)CH;,
-DCHN(CH3)z, ~-OC2HOH or halogen (such as chioro, bromo or fluoro), (b) oxazole. In some
embodiments, R® represents phenyl optionally substituted by: (i) one group independently selected from
~CCzH, ~-COCHs, -COCaHs, ~-CHaCOCH;, -CHCO:CoHs, -C{EONH,, -CEOYNHCH;, -C=0OINHCH;s or
-C{EONHC HOH and/or, (i) one or two groups independently selected from: (a) -CHs, -C{=CH2)CH3,
~OUHs, ~-OC2HsCH(CHa)a, -OCHRy, -CH20C(=0O)R?, -CH2OC(=0)CHs, -CH2OH, -C2HeOH, -CH({CH3OH,
-G{CHs)2COH, -OH, ~-CHNHC{=C0CHs, NHC{E=0)CH; -OCHaN(CHa)2, -OCH«OH or halogen (such as
chioro, bromo o fluorg), (b) oxazole. in some embaodiments, R? represents phenyi optionally substituted
by one or two ~-CH20H groups. In some embodiments, R® represents phenyl substituled by one or fwo
-CHAOH groups. In some embodiments, R® represents phenyl substituted in the meta position, that is in
the 3 and 5 position, by -CHOH. In some embodiments, R® represents phenyl substituled in the meta
position, that is in the 3 position and the para position, that is in the 4 position, by ~-CH2OH. In some
embodiments, R® represents phenyl substituted by ~CHOH.

In some embodiments, R* represents phenyi.

In some embodiments, R® represents hydrogen. in some embodiments, R® represents ~Cqsalkyl.
In some embodiments, RS represents -Cazalkyl. In some embodiments, R® represents ethyl. In some
embodiments, R® represents methyl.

In some embodiments, R® represenis hydrogen. In some embaodiments, R® represents -Coaalkyl.
in some embodiments, R® represents ethyl. In some embodiments, R represents methyl. in some
embodiments, R represents -CisalkylOH. In some embodiments, R represents -CaH4OH,

In some embodiments, R7 rapresants hydrogen. in soms embodiments, R7 reprasents ~Cq.aalkyl.

In some embodiments, R7 represents methyl.
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In some embodiments, RS represents hydrogen. In some embodiments, R represents -Cqaalkyl.
in some embodiments, R® represents methyl.

In some embodiments, R® represents hydrogen. In some embodiments, RY represents -Ciaalkyl,
in some embodiments, R? represents methyl.

In some embodiments, m represents 1 or 2. In some embodiments, m represents 2. In some
embodiments, m represents 1.

In some embodiments, nrepresents 0, 1 or 2. In some embodiments, n represents 3. In some
embodiments, n represents 2. In some embodiments, n represents 1. In some embodiments, n
represents 0.

In some embodiments, p represents 4, 1 or 2. In some embodiments, p represents 2. In some
embodiments, p represents 1. In some embodiments, p represents 0.

In some embodiments, g represents 1 or 2. In some embodiments, g represents 2. In some
embodiments, g represenis 1.

in some embodiments, the SCD inhibitors is N-[3,4-bis{methyloxyyphenyil-1-{{4~
fiuorophenyhmethyl-5-methyl-1 H-1,2,3-triazole-4-carboxamide, N-[3,4-bis{ methyloxyyphenyl]-1-[(4-
bromophenylmethyil-5-methyl-1H-1,2,3-triazole-4~-carboxamide, 1-[{(4-Bromophenyhmethvll-5-methyl-N-
{4-[(phenvimethyhoxylphenyl}-1H-1,2,3-lriazole-4-carboxamide, 1-[(4-Fluorophenylmethyl]-5-methyi-N-
{4-[(phenyimethyhoxylphenyli-1H-1,2,3-triazole-4~-carboxam ide, 1-[{4-Fluorophenyhmethyi]-5-meihyi-N-
{4-[(G-methylbutyDoxylphenyl}-1H-1,2,3-triazole-4-carboxam ide, 1-{{(4-Bromophenyhmethyll-5-methyl-N-
{4-[(3-methylbutyhoxylphenyl}-1H-1,2, 3-triazole-4-carboxamide, 5-Methyl-1-(phenylmethyl-N-{4-
[{phenyimethyhoxy Iphenyl}-1H-1,2,3-lriazole-4-carboxamide, 5-Methyl-N-{4-[{3-methyibutyhoxylphenyi}-
1-{phenvimethyl)-1H-1,2 ,3-triazole-4-carboxamide, 1-{(2-Chioro-4-biphenylyhmethyi}-5-methyl-N-{4-[(3-
methyibutyhoxylphenyi}-1H-1,2,3-triazole-4-carboxamide, 5-Methyl-N-{4-{ (3-methyibutyhoxylphenyi}-1-
[{(d-methviphenyDmethyl}-1H-1,2 | 3-triazole-4-carboxamide, 5-Methyl-N-{4-[(3-methylbulyDoxylphenyl}-1-
{[4-(i-methylethyhphenylimethy}-1H-1,2 3-trazole-4-carboxamide, N-[3,4-Bis{ methyloxyyphenyi}-5-
methyk1-{(4-methyiphenyhmethyi]-1H-1,2,3-triazole-4-carboxamide, 1-{(2-BiphenylvimethyD-N-[3,4-
bis{methvioxy)phenyil-5-methyl-1H-1,2, 3-triazole-4-carboxamide, N-[3,4-Bis{ methyloxy)phenvi}-1-[{4-
fluorophenymethyl-1H-1,2,3-triazole-4-carboxam ide, 1-[(3 4-Dichlorophenyhmethyl}-5-methyl-N-[ 4-(
1,3-oxazolk-2-yhphenyil-1H-1,2,3-triazole-4-carboxamide, 1-[(3,4-Dichlorophenybhmethyil-N-[ 4-(hyd
roxymethyDphenyil-5-methyl-1H-1,2,3-triazole-4-carboxamide, Methyl-4-[{{1-](3 4-dichicrophenylimethyi]

S-methyi-1H-1,2, 3-triazoi-4-yhicarbonyhaminok-3-{methvioxy)benzoate, 1-[(3,4-Dichlorophenyhmethyi]l-5-
methyl-N-{3-[{methylamino Jcarbonylipheny}-1H-1,2,3-trlazole-4-carboxamide, 1-[(3 ,4-
Dichlorophenyhmethyll-5-methvi-N-{4-[{methyl amino)carbonyilphenyil-1H-1,2, 3-triazole-4-carboxamide,
Ethyl-3-[(1-[(3 4-dichiorophenyhmethyi}-5-methyl-1H-1,2, 3-triazol-4-yBicarbonyaminoibenzoate, N-[3-
{acetylamino)phenyll-1-[(3 4-dichiorophenyhmethyi]-5-methyl-1H-1, 2, 3-triazole-4-carboxamide, N-[4-
(acetyvlamino)phenyil-1-[(3 4-dichlorophenymethyil-5-methyl-1H-1,2, 3-triazole-4-carboxamide, 1-[(3,4~
Dichlorophenyhmethyll-N-[3-(hydroxymethyh-2-methylphenyl]-5-methyl-1H-1,2 3-triazole-4-carboxamide,
1-[(3,4-Dichlorophenybhmethyil-N-[3-(hydroxymethyD phenyil-8-methyl-1H-1,2,3-triazole-4-carboxamide,
Methyl-3-[({1-[(3 4-dichlorophenylmethyll-5-methyl-1H-1,2 3-trigzol-4-ylicarbonyhaminol-4-
(methyloxy)benzoate, 1-[(3, 4-Dichlorophenymethyll-N-[4-hydroxy-3-(hydroxymethvh phenyll-5-methyl-
1H-~1,2,3-triazole-4-carboxamide, Ethyl-{4-[({1-[(3,4-dichlorophenylymethyll-5-methyi-1H-1,2,3-riazol-4-
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yiicarbonybaminolphenyliacetate, Methyl-4-[({1-[(3 4-dichiorophenyhmethyll-5-methyl-1H-1,2 3-triazol-4-
yhcarbonyhaminol-2-(methyloxyibenzoate, Methyl-5-[{{1-[(3 4-dichiorophenyhmethyi}-5-methyl-1H-1,2,3-
triazol-4-yhicarbonyhaminol-2-hydroxybenzoate, Methyt {3-[({1-[(3,4-dichicrophenyiimethyll-5-methyl- 1H-
1,2, 3-triazol-4-yviicarbonyhaminc]phenyllacetate, 1-{(3,4-Dichlorophenyhmethyll-N-(3-hydroxyphenyl)-5-
methyl-1H-1,2, 3-triazole-4~-carboxamide, Methyl-5-[({1-[(3.4-dichiorophenyhmethyll-5-methyl-1H-1,2,3-
triazol-4-yhicarbonyllaminol-2-flucrobenzoate, N-[5-(Aminocarbonyh-2-(methyloxy)phenyl]-1-[(3,4-
dichlorophenyDmethyll-5-methyi-1H-1,2 3-trigzole-4-carboxamide, Methyl 4-chlore-3-{({1-[(3,4-
dichlorophenyhmethyll-5-methyi-1H-1,2 3-trigzol-4-ylicarbonvhaminolbenzoate, Methvl [3-[({1-[(3,4-
dichlorophenyDmethyll-5-methyi-1H-1,2 3-trigazol-4-ylicarbonvhaminol-4-(methyloxyiphenyllacetate,
Methyl 3-[({1-[(3 4-dichiorophenybhmethyi]-&-methyl-1H-1,2 3-triazol-4-yllcarbonyhamino}-4-
fluorobenzoate, N-[3-(hydroxymethybhphenyll-5-methyl-1-(phenyimethyh-1H-1 ,2,3-triazole-4-
carboxamide, N-[4-(hydroxymethyhphenyl]-5-methyl-1-(phenyimethvh-1H-1,2, 3~triazole-4~carboxamide,
MN-[3-(hydroxymethyh-2-methylphenyi]-5-methyl-1-(phenyimethyl-1H-1,2 | 3-lriazole-4-carboxamide, 1-
[(3,5-Dichiorophenymethvi]-N-[3-(hydroxymethyhphenvil-5-methyl-1 H-1,2 | 3-triazole~-4-carboxamide,
Methyl 3-[({1-[(3,5-dichlorophenyhmethyi}-5-methyl-1H-1,2, 3-triazol-4-ylcarbonyhamino}-4-
{methyloxyybenzoate, 1-[(3,5-Dichlorophenylymethyl}-N-{3-(hydroxymethyl)-2-methyiphenyll-5-methyl-1H-
1,2 3-triazole-4-carboxamide, N-{3-[(Acetvlaminoymethyljphenyi}-1-[(3,4-dichiorophenyymethyij-5-methyl-
1H-1,2,3-trlazole-4~-carboxamide, 1-{(3,4-Dichiorophenyhmethyll-N-[3-(1~-hydroxyethyl)phenyil-5-methyl-
1H-1,2,3-trlazole-4-carboxamide, N-[4-chloro-3-(hydroxymethyhphenyi]-1-[(3 4-dichlorophenyhmethyi}-5-
methyk1H-1,2,3-tifazole-4-carboxamide, Dimethy! 4-[({1-[{3 4-dichicrophenylmsthyl]-5-methyl-1H-1 2,3~
triazol-4-ylicarbonyllamino}-1 ,2-benzenedicarboxylate, Methyl 5-[({1-[(3,5-dichiorophenyhmethyi}-5-
methyk1H-1,2,3-triazol-4-vijcarbonyamino}-2-fluosrobenzoate, Ethyl 4-[{{1-[(3,4-dichlorophenyhmethyi}-5-
methyk1H-1,2,3-tifazol-4-yiicarbonyliaminolbenzoate, 1-{(3 4-Dichiorophenylimethyi}-N-[4-
{hydroxymethyl)-2-(methyloxyiphenyi]-5-methyl-1H-1,2, 3-triazole-4-carboxamide, 1-[(3,4-
Dichlorophenyhmethyl}-N-[ 4-(2-hydroxyethyphenyl}-S-methyl-1H-1,2, 3-triazole-4-carboxamide, 1-[(3,4-
Dichlorophenyhmethyl}-N-[5-(hydroxymethyh-2-{methvioxy)phenyil-5-methyl-1H-1,2, 3-triazole-4-
carboxamide, N-[3,5-Bisthydroxymethyhphenyi}-1-{(3 4-dichicrophenyhmethvi]-5-methyl-1H-1,2,3-
triazole-4-carboxamide, 1-[(3,4-Dichiorophenyhmethyll-N-[4-fluoro-3-(hydroxymethylhphenvil-5-methyl-
1H-1,2,3-triazole-4-carboxamide, 1-[{(3,4-Dichlorophenyhmethyll-N-[5-(2-hvdroxyethyb-2-
(methyloxy)phenvil-5-methyi-1H-1,2,3-trlazole-4-carboxamide, 1-[(3,4-Dichlorophenyhmethyl]-N-[2-flucro-
S-(hydroxymethyhphenyll-5-methyl-1 H-1 2, 3-triazole-4-carboxamide, N-[2-chioro-5-
(hydroxymethyliphenvil-1-{(3 4-dichlorophenyhmethyl}-5-methyl-1H-1,2 3-triazole-4-carboxamide, 1-{{3,5-
Dichlorophenyhmethyl]-N-[5-(hydroxymethyh-2-(methyloxy)phenyil-5-methyl-1H-1,2, 3-triazole-4-
carboxamide, N-[3 4-Bisthydroxymethyhphenvil-1-f (3 4-dichlorophenybmethyi}-5-methyl-1H-1 2, 3-
triazole-4-carboxamide, 1-[(3,5-Dichiorophenyhmethyl}-N-[ 4-flucro-3-(hydroxymethyhphenyl]-5-methyi-
1H-~1,2,3-triazole-4-carboxamide, N-[3,5-bis(hydroxymethyphenyll-5-methyl-1-(phenylmethy)-1H-1,2,3-
triazole-4-carboxamide, N-[3,5-bis(hydroxymethyl Yphenvil-1-[G3-chlorophenyhmethyl]-5~-methyl-1H-1,2,3-
triazole-4-carboxamide, 1-[(3,4-Dichlorophenybmethyl]-N-[3-(2-hydroxyethy! Yphenyl]-5-methyi-1H-1,2,3-
triazole-4-carboxamide, 3-[{{1-[(3,4-Dichiorophenyhmethyil-5-methyl1H-1,2,3-triazol-4-~
yilcarbonyhaminolbenzoic acid, 3-[{1-[{3 4-Dichlorophenylmethyil-5-methyl-1H-1,2 3-triazol-4-
yilcarbonyhaminol-4-(methyloxylbenzoic acid, 5-({[5-Methyl-1-(phenvimethyl)~-1H-1,2,3-triazol-4-
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vijcarbonyliamine)-1,3-benzenedicarboxylic acid, 4-[({1-(3,4-Dichlorophenyhmethyil-5-methyl-1H-1,2,3-
triazol-4-yhicarbonyhaminojbenzolc acid, 1-[(3,4-Dichlorophenybmethyl]-N-{3-
{ethvlamincicarbonyliphenyl}-5-methyl-1H-1 2, 3-triazole-4-carboxamide, 1-{(3,4-Dichlorophenylimethyl}-
N-(3-{{(2-hydroxyethyhaminolcarbonyliphenyh-5-methyvl-1 H-1,2,3-triazole-4-carboxamide, 1-[(3,4-
Dichlorophenyhmethyll-5-methyi-N-[5-[(methylamino)carbonyll-2-(methyloxy)phenyll-1H-1,2,3-triazole-4-
carboxamide, {3-[{{1-{(3,4-Dichicrophenybmethyi}-5-methyl-1H-1,2,3-triazol-4-
yiicarbonybaminolphenyiimethylacetate, {3-[({1-[(3,5-Dichlorophenylimethyll-5-methyl-1H-1,2,3-riazol-4-
yiicarbonybaminolphenyiimethylacetate, {3-[({1-[(3 4-Dichlorophenylimethyl]-5-methyl-1H-1,2,3-riazol-4-
yiicarbonybaminolphenyiimethylbenzoale, {3-{{1-[(3,5-Dichiorophenyhmethyil-5-methyl-1H-1,2 3-triazol-
4-ylcarbonyhaminolphenylimethylbenzoate, 1-[(3,4-Dichlorophenyhmethyll-N~-{4-[(2-
hydroxyethyhoxylphenyi}-5-methyi-1H-1,2,3-triazole-4-carboxamide, 1-[(3.4-Dichlorophenymethyi}-5-
methyk-N-[4-(1-methylethenyh-2-(methyloxy)phenyll-1H-1,2, 3-triazole-4-carboxamide, 1-[(3 .4~
Dichiorophenylmethyll-N-[3-(1-hydroxy-1-methylethyhphenyl}-5-methyl-1H-1,2, 3-triazole-4-carboxamide,
1-[(3.4-Dichiorophenyhmethyll-N-[4-{[2-(dimethylamino)ethyiloxy}-3-(hydroxymethyh phenyl]-5-methyi-1H-
1,2, 3-triazole~4-carboxamide, 1-[(3.4-DichlorophenyDmethyll-N-{3-[(2-hydroxyethyDoxylphenyi}-5-methyi-
1 H-1,2,3-lriazole-4-carboxamide, or {5-[({1-[(3,4-Dichiorophenylymethyl}-5-methyil-1H-1,2,3-triazol-4-
viimethyhaminojbenzene-1,3-diviidimethanol, or a pharmaceutically acceptable salt thereof.

in some embodiments, the SCD inhibitor is N-[3,4-bis(hydroxymethyhphenvil-5-methyl-1-
{phenyimethyl)-1H-1,2,3-triazole-4-carboxamide, N-[3,5-bis(hydroxymeihylphenyil-1-{(4~
fluorophenymethyli-5-methyl-1H-1,2, 3-triazole-4-carboxamide, N-[3 4-bis{hydroxymethylphenvi}-1-{(3-
chiorophenylymethyl]-5-methyl-1H-1,2, 3-triazole-4-carboxamide, N-[3,4-bis{hydroxymethyhphenyi]-1-[(4-
fluorophenymethyli-5-methyl-1H-1,2, 3-triazole-4-carboxamide, N-[3,5-bis{hydroxymethyliphenvi}-1-{(3-
fluorophenymethyli-5-methyl-1H-1,2, 3-triazole-4-carboxamide, N-[3 4-bis{hydroxymethylphenvi}-1-{(3-
fluorophenymethyli-5-methyl-1H-1,2, 3-triazole-4-carboxamide, 1-[(3-chlorophenyhmethyll-N-[3-
{(hydroxymethylphenyi}-5-methyi-1H-1,2, 3-triazole-4-carboxamide, 1-[(4-fluorophenylmethvil-N-[3-
{hydroxymethylphenyi}-5-methyl-1H-1,2, 3-triazole-4-carboxamide, 1-[(3-chlorophenyhmethyi]-N-[4

3

oy

4-

4-
-N-{3-
(hydroxymethy-5-[(methylamino)carbonyliphenvyi}-S-methyl-1H-1,2,3-triazole-4-carboxamide, or N-{1-

j_
j_
{hydroxymethyhphenyil-5-methyl-1H-1,2,3-triazole-4-carboxamide, 1-[(3-fluorophenylmethyil-N-
}_
}_

e

A

A

(hydroxymethyhphenyil-5-methyl-1H-1,2, 3-triazole-4-carboxamide, 1-[(4-flucrophenyhmethyi]-N-

(hydroxymethyiphenvil-5-methyl-1H-1,2, 3-triazole-4-carboxamide, 1-[(3-flucrophenyhmethyil-N-
A

(hydroxymethyliphenvil-5-methyl-1H-1,2,3-triazole-4-carboxamide, 1-[(3 4-dichiorophenyhmethyi

[

[{3,4-dichlorophenyhmethyll-5-methyl-1H-1,2,3-triazol-4-yi}-4-(hydroxymethybbenzamide, or a
pharmaceutically accepiable salt thereof.

In some embodiments, the SCD inhibitor is N-{1-[(3 4-dichiorophenyhmethyl]-5-methyi-1H-1,2,3-
triazol-4-y-4-(hydroxymethyiibenzamide, or a pharmaceutically acceplable salt thereof,

Compounds of Formula L may be synthesized by methods known in the art, e.q., those described
in international Patent Publication No. WQ2009/060053.

In some embodiments of any of the foregoing methods, the SCD inhibitor is a compound of
Formuia LI
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R2
R(\E“%/%/X‘Rﬁ
N=N
Formula LI

wherein X represents ~-CONH-, -NHCO- or -CHaNH-;

R* represents: -Ceroaryl (such as phenyl) optionally substituted by one, iwo or three groups
independently selected from: -Ciaalkyl (such as -CHa), -Crsalkoxy (such as ~-OCHzs), ~-Cishaloalkyl (such
as -CFs), -OCqshaloalkyl (such as -OCFg), ~-OCsscycloalkyl or halogen (such as chioro, bromo or fluoro);

R2 represents hydrogsn, ~-Crealkyl (such as -CHz) or -CraalkyiOCaalkyl (such as ~CHOCH;),

R3 represents: -Ceoheteroaryl optionally substituled by one, two or three groups independently
selacted from: -Ciaalioyl (such as ~-CHaj, -Crealkoxy (such as -OCH3), -CO2R4, ~-C{=O)NRRE,
~C{=ONHC 15alkyINRTRE, -C{=ONHC1.:alkylOC 1 zatkyl, -CEOINHC1salkylOH, -C{=0IRS, -CrealkylOH
{such as -CHOH or -CaHiOH), -C=0, -CHO, -C13alkyiC 020 1aalkyl, -CraalkylOCealkyl, -Crshaloalkyl
{such as -CF3), -OC+shaloalkyl (such as -OCF3), -OCsscycloalkyl, -Cascycloalkyl, or halogen {(such as
chiore, bromo or fluoro);

R* represents -H or -Cisalkyl (such as -CHs or -CaHs);

R® represents -H or -Cysalkyl (such as -CHj3);

RS represents -H or -Cisalkyl (such as -CHa);

R’ represents -H or -Cysalkyl (such as -CHj3);

RS represents -H or -Csalkyl (such as -CHs),

R® represents -Csheterocycle {such as morpholine or piperazine) which is optionally substiluted
by a group independently selected from: -Ciealkyl (such as -CHs);

or a pharmaceutically acceptable salt thereof,

Compounds of Formula L may be synthesized by methods known in the art, e.¢., those
described in international Patent Publication No. WO2008/080054. In some embodiments, the SCD
inhibitor is a compound disclosed in international Patent Publication No. W02008/060054, the
compounds of which are herein incorporated by reference.

In some embodiments, the SCD inhibitor is a compound of Formula LIE

| \a N
R W, 2
Y X N
Formula LH

wherein X represents -CONH- or -NHCO-;

R represents: (i) a substituent selected from: H, -Ci.salkyl, -Cascycloalkyt or -Cascycloalkenyt; (i)
-Ca-roaryt (such as phenyl or napthyl) optionally substituted by one, two or three groups independently
selected from {(a) -Cisalkyl (such as -CHs), -Cisatkoxy (such as -OCHs or -OC4Hg), -Crshaloalkyt (such as
CFs), -Csscycloalkyl, -OCshaloalkyt (such as -OCF3), -CN, or halogen (such as chloro, bromo or fluors);
(by -Csacaryl (such as phenyl), -Cssoheteroaryl or -Csioheterocyclyl, wherein the -Csqoaryl (such as
phenyl), -Csioheteroaryl or -Cs.qoheterocychvl ring is oplionally substituted by one, two or three groups
independently selected from: -Casalkyl (such as -CHa), -Crsalkoxy (such as -OCHs), -Cishaloalkyl (such

as -CFa) or halogen {such as chloro, bromo or fluoro);
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Y represents -CHz- or ~QCH2-; and

VW represenis a -Cs.ioheteroaryl optionally substituted by one, two or three -Csalkyl (such as
-CHa) groups;

or a pharmaceutically acceptable salt thereof,

Compounds of Formula LIl may be synthesized by methods known in the ar, .g., those
described in International Patent Publication No. WO2008/056556. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W0O2Z008/056556, the
compounds of which are herein incorporated by reference.

In some embodiments, the SCD inhibitor is 3 compound of Formula LI

i
R-Y R4 ) R
:N.\"/ gl ” N’
N\‘ j\\ oA
Formula L

wherein X represents -CONH- or -NHCO-;

R' represents (i) a substituent selecied from: -H or -Crealkyl, (i) ~Ceroaryt (such as phenyl or
naphthvl) optionally substituled by one, two or three groups independently selected from: (a) -Cialicyl
(such as methyl), -Ci.shaloalkyl (such as ~-CF3) or halogen (such as chioro, bromo or fluoro ), (b) -Cs-oaryl
(such as phenyl), -Cs.oheterocaryl or -Cs.ioheterocyclyl, wherein the -Cacaryt, -Cs.sohetercaryl or
-Cs-roheterocychyl ring is optionally substituted by one, two or three groups independently selecied from:
-Craalkyl, -Cisatkoxy, or -Cishaloalkyl (such as -CF3), (iii} benzothisphene or thiophene wherein the
benzothiophene or thiophene is optionally substituted by one, two or three groups independently selected
from: -Crsalkyl, -Crshaloaliyt (such as -CFs), or halogen {(such as chioro, bromo or flusro,

Y represents -ChHp- or -OCHz-,

RZ represents H,

R® represents -H or -Cqaalkyl (such as methyl),

or & pharmaceutically acceptable salt thereof,

Compounds of Formula LIl may be synthesized by methods known in the ar, .g., those
described in International Patent Publication No. W(Q2009/0162186. In some embaodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No, W02009/016216, the
compounds of which are herein incorporated by reference.

In some embodiments, the SCD inhibitor is a compound of Formula LIV:

Formula LIV

or a pharmaceutically acceptable salf thereof.
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Compounds of Formula LIV may be synthesized by methods known in the art, e.g., those
described in international Patent Publication No. WO2008/010560. In some embodiments, the SCD
inhibitor is a compound disclosed in international Patent Publication No. W02008/010560, the
compounds of which are herein incorporated by reference.

In some embodiments, the SCD inhibitor is a compound of Formula LY.

Formula LV
wherein X represents ~-CONH-, -NHCO- or -N(CHz)}CO-,

R represents (i) a substituent selected from: H, -Crealkyl or -Cascycloalky, (1) -Cer0aryl {such as

phenyl or naphthyl) optionally substituted by oneg, two or three groups independently selected from: (a)
-Cisalkyl (such as -CHa), -Cishaloalkyl (such as -CFs}, -Cascycloalkyl, -Crsalkoxy (such as -OCHs), -OR3,
-GN or halogen (such as chlore, bromo or fluors), (b) -Ceoaryi (such as phenyl), -Csoheteroaryl or
-Cs-roheterocyciyl, wherein the -Cs.qoarvt, -Cs.ioheteroaryl or -Cs.ioheterocycliyl ring is optionally substituted
by one, two or three groups independently selected from: -Cqsalkyl (such as -CHs), -Cishaloalkyl (such
as -CFa), -Ciealkoxy {such as -OCH:), -OR?, -CN or halogen (such as chloro, bromo or fluoro), (il
-Cs-roheteroaryl or -Csioheterocyclyl wherein the -Cs.ioheteroaryl or -Csoheterocyciyl is optionally
substituted by ong, two or three groups independently selecied from: (@) -Cisalkyl (such as -CHs),
-Gshaloalkyl (such as -CFs), -Cascycloalkyl, -Cisalkoxy (such as -OQCHs), -OR3, -CN or halogen {such as
chioro, bromo or fluore), (b)) -Csqeary! (such as phenyl), -Cs.scheteroaryl or -Cs.pheterocyclyl wherein the
-Cs.1oaryl, -Cs.roheteroaryl or -Cs.oheterocycivl ring is optionally substituled by one, two or three groups
independently selected from: -Cysalkyl (such as -CHa), -Cishaloalkyl (such as -CF3), ~-Cysalkoxy (such as
-DCH3), -OR?, -CN or halogen {(such as chioro, bromo or fluoro),

Y represents ~({CHz)m-, ~Q{CH2)m- or ~NR7(CH2)m-,

R? represents H, ~Cisalkyl, -C=OYCisalkyl, -C=0)Cascycloalkyl, -C(=0)Ca10arvl,
~C{=0)C 1 salkyiOH, -COC1L:alkyiNRR® or -CsheteroaryiRS,

R* represents -Ci.shaloalkyl (such as -CF3) or -Cascycloalkyl,

R#* represents M or -Ceaalkyl (such as -CHaj,

RS represents M or -Ceaalkyl (such as -CHaj,

R® represents ~CqsalkyiOH,

R represents H or -Ciaatkyl (such as -CHa), and

m represents integers from 1 o 4,

or a pharmaceutically acceptable salt thergof,

Compounds of Formula LV may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2008/104524. In soms embodiments, the SCD
inhibitor is a compound disclosed in international Patent Publication No. W(02008/104524, the
compounds of which are herein incorporated by reference.

in some embaodiments, the 8CD inhibitor is a compound of Formula LV

141



10

15

20

25

WO 2018/129403 PCT/US2018/012697

R1
( >
N-p f S R
R34 | |
X L
Formula LVI

wherein X represents -CONH- or -NHCO-;

R’ represents -Cs.ioaryl {(such as phenyl) substituted by -Cisalkoxy or -OCishaloalkyt (such as
~-OCFs), and is further optionally substituted by one or two groups independently selected from: (a)
-Grsalkyl, -Cosalkoxy, -Cr.shaloalkyl (such as -CFs}, -OCshaloalkyl (such as -OCF3), -Ceecycloatkyl or
halogen (such as chioro, bromo or fluoro), (b) -Csroaryl (such as phenyl), -Cs.aoheteroaryl or
-Cs.ioheterocyciyl, wherein the -Cs.oanyl, -Cs.ioheteroaryl or -Cs.qoheterocyciyl ring is optionally substituted
by one, fwo or three groups independently selected from: -Cisalkyl, ~-ORS5, -Cishaloalkyl (such as CF3) or
halogen (such as chiore, bromao or flucro );

R? represents H or -Casalkyl; and

R® represents -Casalkyl or -Cascycloalkyl;

or a pharmaceutically acceplable salt thereof.

Compounds of Formula LV may be synthesized by methods known in the art, e.q., those
described in International Patent Publication Mo, WQ2008/074834. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. WO2008/074834, the
compounds of which are herein incorporated by reference.

in some embodiments, the SCD inhibitor is a compound of Formula LV

Formula LVl

wherein X represents -CONH- or -NHCO-;

R represents phenyl substituted by ~-OCH: or ~-OCF; and is further optionally substituted by one
or iwo or three groups independently selected from: -Cisalkyl, ~-Crealkoxy, -Cishaloalkyl (such as -CFj),
-OCghaloalkyl (such as ~-OCF3), -Csscycloalkyl or halogen {such as chioro, bromo or fluore); and

RZ represents M or ~Cosatkyl;

or a pharmaceutically acceptable salt thereof.

Compounds of Formula LV may be synthesized by methods known in the ar, e.g., those
described in International Patent Publication No. WO2008/074833. In some smbodiments, the 8CD
inhibitor is a compound disclosed in International Patent Publication No. WO2008/0748332, the
compounds of which are herein incorporated by reference.

in some embodiments, the SCD inhibitor is a compound of Formula LV

Ri-y
A R A R4
N N\
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Formula LV

wherein X represents -CONH-, -NHCO- or -NHCONH-,

R' represents (i) a substituent selecied from: H, -Cisalkyl or -Csscycloalkyl, (i) -Cs.a0aryl (such as
phenyl or naphthyl) optionally substiiuted by one, two or three groups independently selected from: (a8)
~Cosalkyl (such as -CHs), ~Cishaloalkyl (such as -CF3), -Cascycloalkyl, ~Crealkoxy (such as ~-OCHa), ~-OR3,
-CN or halogen (such as chioro, bromo or fluore), (b) -Csacaryil (such as phenyl), -Cs.ioheteroary! or
-Cs.ioheterocyciyl, wherein the -Ca.roaryl, -Csioheteroaryl or -Cs.ioheterocyciyl ring is oplionally substituted
by one, two or three groups independenily selected from: ~Crealkyl (such as ~CHa), ~OR5, -Crsalkoxy
(such as ~OCHs), -Ci.shaloalkyl (such as ~-CF3), -CN or halogen {such as chioro, bromo or fluoroy, (i)
-Cs.ioheteroary! or -Cs oheterocyclyl wherein the -Cs.oheteroaryl or -Csqoheterocychyl is oplionally
substituted by one, two or three groups independently selected from: {a) -Cisalkyl (such as -CHa),
-Cy.shaloalkyl (such as -CF3), -Cascycloalkyl, ~-Cisalkoxy (such as -OCHa), -ORS, -CN or halogen {such as
chiore, bromo or fluors), (b) -Cercaryl (such as phenyl), -Cs..chetercaryt or -Cs.roheierocychyl wherein the
-Cs.1oaiyl, -Cs.oheteroaryl or -Cs.wheterocyclyl ring is optionally substituted by one, two or three groups
independently selected from: -Ciealkyl (such as -CHas), ~ORS, -Cisalkoxy (such as ~OCHzs), ~-Cishaloalkyl
(such as -CF3), ~-CN or halogen (such as chioro, bromo or fluoro),

Y represenis -(CH2m or ~-O(CH) -,

one of R? or R® represents hydrogen and the other represents M, -Ciealkyl (such as ~-CHs) or
~Cascycloalkvl,

R4 represents H, -Cisalkyl, -C(=OCsalkyl, -C(=0YCsscyoloalkyl, or -CO01 salkyl,

RS represents -Cishaloalkyl (such as -CF3) or -Cascycloalkyt, and

m represents integers from 1 1o 3,

or a pharmaceutically acceptable salt thereof.

Compounds of Formula LViIH may be synthesized by methods known in the art, 8.g., those
described in International Patent Publication No. WO2008/074824. In some embuodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W02008/074824, the
compounds of which are herein incorporated by reference.

In some embodiments, the SCD inhibitor is a8 compound of Formula LIX:

Ry
Ay

A,
&
=
>
!2
Ay
A,

Formula LIX

wherein X represents -CONH- or -NHCQO-;

R represents () a substiluent selected from: -Ciealkyl or -Casoycioalkyl, (i) -Csqcaryl (such as
phenyl) optionally substituted by one, two or three groups independently selected from: (&) -Cisalkyl
(such as -CHs), -Cishaloalkyl (such as -CF3), -Cascycloalkyl or halogen (such as chiore, broma or fluore),
{by -Csqoaryl (such as phenyl), -Cs.icheteroaryl or -Cs.ioheterocyclyi, wherein the -Cs.joarvi,
-Cs.ioheteroaryl or -Cs woheterocyclyl ring is optionally substituted by one, two or three groups

independently selecied from: -Csalkyl, -ORS®, -Cishaloalkyt (such as -CF3) or halogen (such as chloro,
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bramo or fluore), (i) ~Cs.icheteroaryt or -Cs.cheterocyclyl wherein the -Cs.oheteroary or -Csichelerocyciyl
is optionaily substituted by one, two or three groups independently selecied from: (&) -Ci-salkyi,
-Cshaloalkyl (such as -CF3), -Cascycioalkyl, -Cisalkoxy, -OCishaloalkyl, -O(CHz).Cascycloalkyl, -OR® or
halogen (such as chloro, bromo or flucro}, (b) -Cs.1oaryl (such as phenyl), ~-Cs.ioheteroaryl or
-Cs.roheterocyciyl wherein the -Csqoaryl, ~-Cs.ioheteroaryl or ~-Cs.ioheterocyclyl ring is optionally substituted
by one, two or three groups independently selected from: ~-Crealkyl, -OR®, -Cishaloalkyl (such as -CF3) or
halogen (such as chloro, bromo or fluero),

R2 represents H or ~Czealkyl;

R3 and R*independently represent hydrogen, -Cisalkyl (such as methyl) or -Cascycloalkyl with
the proviso that R® and R* do not both represent hydrogen;

RS represents -Cishaloaliyl {(such as -CF3) or ~-Csscycicaikyl; and

n represents integers from 0 to 6,

or a pharmaceutically acceptable salt thereof.

Compounds of Formula LIX may be synthesized by methods known in the aif, e.g., those
described in International Patent Publication No. WO2008/074832. In some embodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No. W02008/074832, the
compounds of which are herein incorporated by reference.

in some embodiments, the SCD inhibitor is a compound of Formula LX;

§ NH
7
o
Formula LX
wherein Z represents:
1=N__.8 1IN
ST T = U P
| ) N/ B 8
Rz N ! R’?; R? 8 or RZ
(A B) (C) )

where * represents the point of attachment,

when Z represents (A) or (B) then R’ represents (i) H or -Cysalkyl, (il) -Cer0aryl (such as phenyl
or napthyh) optionally substituted by one, two or three groups independently selected from: (&) -Cisalkyl
{(such as -CHa), -Crshaloalky! (such as -CFs), ~-Casoycloalkyl, -Crsalkoxy (such as ~-OQCH;s or
-OCHCH{CHa)2), -OR?, -CN, -NOz or halogen (such as chioro, bromo or fluoro), (b) ~Ce.rcaryl {such as
phenyl), -Cs.ioheteroaryl or -Cs.ioheterocyeiyl, wherein the -Cs.qearyl, -Cs.ioheteroaryl or -Cs.ioheierocyclyl
ring is optionally substituted by one, two or three groups independently selected from: ~C.salkyl (such as
-CHg), ~Crshaloalkyl (such as -CFa), -Casoycloaliod, -Crsalkoxy (such as -OCHa), -ORS3, -CN, -NOz or
halogen (such as chioro, bromo or flucro), {iii) -Cs.1oheteroaryl or -Ceqoheterocyciyl wherein the
-Cs.pheteroaryl or -Cs.ipheterocyclyl is optionally substituied by one, two or three groups independently
selected from: (a) -Cisalkyl (such as -CHs), -Cishaloalkyl (such as -CF3), -Csscycloalkyl, -Cisaliioxy

(such as -OCHzs}, -OR?, -CN, -NO: or halogen (such as chiorg, bromo or fluore), (b} -Cetcaryl (such as
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phenyl), ~Cs.ioheteroary!l or -Cs.iohelerocyclyl wherein the -Cs.qpanvl, -Cs.aoheteroaryl or ~-Cs.ioheierocyciyl
ring is optionally substituted by one, two or three groups independently selected from: -Cisalkyl (such as
~CHa), ~Cyshaloalkyl (such as -CF3), -Cascycloalkyd, ~-Cysalkoxy (such as -OCHs), -OR®, -CN, -NOz or
halogen (such as chioro, bromo or flucro),

Y represents ~{CHzym- or -CONHCH2-,

R? represents H, -Cisalkyl (such as ~-CHa, ~-CaHe or -CaHy) or -Casoycloaliyl,

R3 represents -Cyshaloalkyl (such as ~CF3) or -Castycloalkyl, and

m represents 1 or 2,

when Z represents (C) or (D) than

R' represents: (i) -Cs.roaryl (such as phenyl or napthyl) optionally substituted by one, two or three
groups independently selected from: (a) -Cisalkyl (such as -CHag), -Cqshaloalkyl (such as -CFs3),
-Ca.soycloalkyl, -OR®, -CN, -NOz or halogen (such as chioro, bromo or fluoro), (b) -Ceacaryl (such as
phenyl), -Cs.ioheteroaryl or -Csaoheterocyclyl, wherein the -Csaaryl, -Cswpheteroaryl or
-Cs.roheterocyclyl ring is optionally substituted by one, two or three groups independently selected from:
-Crsalkyl (such as -CHg), ~-Cishaloalkyl (such as -CFs), -Casoycloalkyl, ~Cisalkoxy (such as -OCHa),
~-ORs, ~CN, -NO2 or halogen (such as chiore, bromgo or fluore), (i) -Cs.icheteroaryt or -Cs.ishetarocyclyl
wherein the -Cs.qgheteroaryt or -Cs.qsheterocyclyl is optionally substituted by one, two or three groups
independenily selected from: (8) -Cisalkyl {such as ~CHzg), -Cr.shaloalkyl (such as ~-CF3), -Csscycloalkyi,
-Crealkoxy {(such as -OCHs), -OR?, -CN, -NO:z or halogen (such as chioro, bromo or fluoro), (b)) ~Cesoary
{such as phenyl), -Cschetercaryl or -Cs.roheterocyoiyl wherein the -Cs.aparyl, -Csacheteroaryt or
-Cs-roheterocyclyl ring is optionally substituted by one, two or three groups independently selecied from:
-Crsalkyl (such as -CHa), -Cishaloalkyl (such as -CF3), -Caseycloalkyl, -Cisalkoxy (such as -OCH-s), -OR?,
-GN, -NO2 or halogen (such as chioro, bromo or fluore),

Y represents -(CHz)w-,

RZ represents H, -Cisaliyl (such as -CHa or -Coly) or -Casoycioalioyt,

R° represents, -Cishaloalkyl (such as -CFa) or -Csscycioalkyl, and

m represents 0, 1, or 2,

or & pharmaceutically acceptable salt thereof,

Compounds of Formula LX may be synthesized by methods known in the art, e.g., those
described in International Patent Publication No. WO2009/150198. In some embaodiments, the SCD
inhibitor is a compound disclosed in International Patent Publication No, W0O2009/150196, the
compounds of which are herein incorporated by reference.

In some embodiments, the SCD inhibitor is a8 compound of Formula LXE

Formula L
Compounds of Formula LXI may be synthesized by methods known in the ait, e.g., those

described in International Patent Publication No. WO2002/019568. In some embuodiments, the SCD
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inhibitor is a compound disclosed in International Patent Publication No. W02008/018566, the
compounds of which are herein incorporated by reference.

in some embaodiments, the SCD inhibitor is a compound disclosed in any one of International
Patent Publication Nos. WO2015/137385, W02015/132610, W0O2014/116386, W02013/160811,
WO2012/046681, WO2011/131593, WO2011/030312, WO2011/015628, WO2010/045374,
WO2010/045371, WO2010/035052, WO2010/006962, WO2010/007482, WO2009/124259,
WO2013/134548, WO2013/085954, WO2013/085857, WO2011/011508, WO2011/011508,
WO2010/056230, WO2000/070533, WO20098/037542, WO2008/139845, WQ2008/120744,
WO2008/120759, WO2008/123469, WO2008/116888, WO2008/0967468, WO2008/062278,
WO2008/056687, WO2008/044767, WO2008/043087, WO2008/029266, WO2008/003753,
WO2006/057902, WO2006/015621, WO2005/011857, nd WO1999/083879, U.S. Patent Publication Nos.
US2012/252850, US2010/160323, US2000/253738, US2009/170822, US2009/253693, UUS2009/1494686,
LS2008/240100, US2008/255130, US2008/255161, US2007/087363, and USZN05/118242, Japaness
Fatent Publication Nos. JP2010/0430562, JP2006/018013, and JP2005/213233, and Korean Patent
Publication Nos. KR2015/014719 and KR2015/015305, the compounds of each of which are herein
incorporated by reference.

in some embodiments, the SCD inhibitor is a nucleic acid molecule capable of mediating RNA
inferference against SCD genes. For example, in some embodiments, the 3CD inhibitor is a small
nucleic acid molecule such as a short interfering nucieic acid (SINAY, a short interfering RNA {siRNA}, a
double-stranded RNA (dsRNA), a micro-RNA (miRNA}, or short hairpin RNA (shRNA) capable of
mediating RNA interference against SCD genes. Nucleic acid molecules capable of mediating RNA
inferference against SCD genss may be synthesized by methods known in the ari, e.g., those described
in international Patent Publication Nos. WO2003/070885 and W(C2005/014607 and U 5. Patent
Publication No. US2005/0256068. In some embodiments, the SCD inhibitor is a nucleic acid moleculs
disciosed in International Patent Publication Nos. WQO2003/070885 or WO2005/014607, or U.S. Patent
Publication No. US2005/0256088, the nucleic acid molecules of each of which are herein incorporated by

reference.

Chemical Terms

it is to be undersiood that the terminology emploved herein is for the purpose of describing
particular embodiments and is not intended to be limiting.

The term “acyl,” as used herein, represents a hydrogen or an alkyl group, as defined herein, that
is attached to a parent molecular group through a carbonyl group, as defined hereln, and is exemplified
by formyl (i.e., a carboxyaldehyde group), acetyl, trifluorcaceivl, propionvi, and butanoyl. Exemplary
unsubstituted acyl groups include from 1 {0 &, from 1 1o 11, or from 1 1o 21 carbons.

The term “alkvl,” as used herein, refers to a branched or straighi-chain monovalent saturaied
aliphatic hydrocarbon radical of 1 to 20 carbon atoms {(e.g., 1 1o 16 carbon atoms, 110 10 carbon atoms,
or 110 6 carbon atoms). An alkylene is a divalent alkyl group.

The term “alkenyl,” as used herein, alone orin combination with other groups, refers {o a straight-
chain or branched hydrocarbon residue having a carbon-carbon double bond and having 2 to 20 carbon

atoms {(e.g., 2 to 16 carbon atoms, 2 to 10 carbon atoms, 2 to 6, or 2 carbon atoms).
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The term “alkynyl,” as used herein, alone or in combination with other groups, refers to a siraight-
chain or branched hydrocarbon residue having a carbon-carbon triple bond and having 2 to 20 carbon
atoms (e.g., 210 16 carbon atoms, 2 to 10 carbon atoms, 210 6, or 2 carbon atoms).

The term “amino,” as used hergin, represents -N(RY")z, wherein each RY' is, independently, H,
OH, NO2, N(RN%);, SC0RN2, SO2RM?, SORN?, an M-protecting group, alkyl, alkoxy, aryl, arvlatkyl,
cycloalkyl, acyl (e.g., acetyl, triflucroacetyl, or others described herein), wherein each of these recited RV
groups can be optionally substituted; or two RN gombine to form an alkylene or heteroalkylene, and
wherein each RMis, independently, H, alkyl, or aryl. The amino groups of the invention can be an
unsubstituted amino (i.e., -NH2) or a substituted amino (.e., -N({RM)2).

The term “arvl,” as used herein, refers to an aromatic mono- or polycarbocyglic radical of 6 10 12
carbon atoms having at least one aromalic ring. Examples of such groups include, but are not limited to,
phenyl, naphthyi, 1,2,3 4-tetrahydronaphthyl, 1, 2-dihydronaphthyl, indanyl, and 1H-indenyl.

The term “arylalkyl,” as used herein, represents an alkyl group substituled with an aryl group.
Exemplary unsubstituted arvialkyl groups are from 7 to 30 carbons {e.g., from 7 to 16 or from 7 1o 20
carbons, such as Cr.ealkyl Ce.oaryl, Crioalkyl Carocaryl, or Cranalkyl Cercaryl), such as, benzyl and
phenethyl. In some embodimenis, the akyl and the aryl each can be further substituted with 1, 2, 3, or 4
substituent groups as defined herein for the respective groups.

The term “azido,” as used herein, represents a ~-Ns group.

The term “cyano,” as used herein, represents a -CN group.

The terms “carbocyciyl,” as used herein, refer to a non-aromatic Cs.izmonocyclic, bicyclic, or
tricyclic structure in which the rings are formed by carbon atoms. Carbocyclyl structures include
cycloalkyl groups and unsaturated carbocyciyi radicals.

The term “cycloalkyl,” as used herein, refers to a saturaied, non-aromatic, monovalent mono- or
polycarbocyclic radical of three to ten, preferably three to six carbon atoms. This term is further
exemplified by radicals such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycioheptyl, norbornyl,
and adamantyl.

The term “halogen,” as used herein, means a fluorine (fluoro), chiorine {(chiore), bromine (bromo),
or iodine (iodo) radical.

The term “hetercalkyl,” as used herein, refers {o an alkyl group, as defined herein, in which one or
more of the constituent carbon atoms have been replaced by nitrogen, oxygen, or sulfur. In some
embaodiments, the heteroalkyl group can be further substituted with 1, 2, 3, or 4 substituent groups as
described herein for alkyl groups. Examples of heterocalkyl groups are an “alkoxy” which, as used herein,
refers alkyl-O- (e.g., methoxy and ethoxy). A heteroalkylene is a divalent heteroalky! group.

The term “hetercalkenyl,” as used herein, refers to an alkenyl group, as defined herein, in which
one or more of the constituent carbon atoms have been replaced by nitrogen, oxygen, or sulfur. In some
embodiments, the heteroalkenyl group can be further substituted with 1, 2, 3, or 4 substituent groups as
described herein for alkenyl groups. Examples of hetercalkeny! groups are an “alkenoxy” which, as used
herein, refers alkenyl-O-. A heteroalkenylene is a divalent heteroalkenyi group.

The term “heteroalkynyl,” as used herein, refers to an alkynyl group, as defined herein, in which
one or more of the constituent carbon atoms have been replaced by nitrogen, oxygen, or sulfur. In some

embodiments, the heteroalkynyl group can be further substituted with 1, 2, 3, or 4 substituent groups as
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described herein for alkynyl groups. Examples of heteroalkynyl groups are an “alkynoxy” which, as used
herein, refers alkynyl-C-. A heteroalkynylene is a divalent heteroalkynyl group.

The term “heteroaryl,” as used herein, refers 1o an aromatic mono- or polycychic radical of 510 12
atoms having at least one aromatic ring containing one, two, or three ring hetercatoms selected from N,
Q, and 8, with the remaining ring atoms being C. One ortwo ring carbon atoms of the heteroaryl group
may be replaced with a carbonyl group. Examples of heteroary! groups are pyridyl, pyrazoyl,
benzooxazolyl, benzoimidazolyl, benzothiazolyl, imidazolyl, oxaxolyl, and thiazolyl

The term “heteroarylalkyl,” as used herein, represents an alkyl group substituled with a heteroary
group. Exemplary unsubstituted heteroarylalkyl groups are from 7 1o 30 carbons (e.g., rom 7 o 16 or
from 7 to 20 carbons, such as Crsalkyl Caoheleroaryl, Ciaoalkyl Casheteroaryl, or Cizoalkyl
Czsheteroaryd). In some embodiments, the akyl and the heleroary! each can be further substituted with 1,
2, 3, or 4 substituent groups as defined herein for the respective groups.

The term “heterocyciyl,” as used herein, denotes a mono- or polycyclic radical having 3 o 12
atoms having at least one ring containing one, two, three, or four ring heteroatoms selected from N, O or
S, wherein no ring is aromatic. Examples of heterocyclyl groups include, but are not limited to,
morpholinygl, thiomorpholinyl, furyt, piperazinyl, piperidinyi, pyranyl, pyrrolidiny, tetrahydropyrany,
tetrahydrofuranyl, and 1,3-dioxanyl.

The term “heterocycivialkyl,” as used herein, represents an alkyl group substituted with a
heterocyciyl group. Exemplary unsubstituted heterocyclylalkyl groups are from 7 1o 30 carbons (e.g., from
7 10 16 or from 7 to 20 carbons, such as Cq.s alkyl C2. heterocveiyl, Crao alkyl Cao heterocyclyl, or
Crae alkyl Coe heterocyelyl). In some embodiments, the akyl and the heterocyclyl each can be further
substituted with 1, 2, 3, or 4 substituent groups as defined herein for the respeclive groups.

The term “hydroxyl,” as used herein, represents an -OH group.

The term “N-protecting group,” as used herein, represents those groups intended 1o protect an
aming group against undesirable reactions during synthetic procedures. Commonly used N-protecting
groups are disclosad in Greens, “Protective Groups in Organic Synthesis,” 3% Edition (John Wiley &
Sons, New York, 1988, M-protecting groups include acyl, aryloyl, or carbamy! groups such as formyl,
acetyl, propionyl, pivaloyi, t-butylacetyl, 2-chloroacetyl, 2-bromoacetyl, triflucroacetyl, trichloroacetyt,
phthalyl, o-nitrophenoxyacetyl, g-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl,
4-nitrobenzoyl, and chiral auxiliaries such as protected or unprotected D, L or D, L-amino acids such as
alanine, leucing, and phenylalaning; sulfonyl-containing groups such as benzenesulfonyl, and
p-toluenesuifonyl, carbamate forming groups such as benzyloxycarbonyl, p-chiorobenzyloxycarbonyl,
p-methoxybenzyloxycarbonyl, p-nitrobenzyioxycarbonyl, 2-nitrobenzyioxycarbonyl,
p-bromobenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl, 3, 5-dimethoxybenzvioxycarbonvi,
2.4-dimethoxybenzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyioxycarbonyl,
3.4, 5-trimethoxybenzyioxycarbonyl, 1-(p-biphenylyh-1-methyiethoxycarbonyl, a,a-dimethyl-

3, 5-dimethoxybenzyloxycarbony!, benzhydryloxy carbonyi, t-butyloxycarbonyt,
diisopropyimethoxycarbonyl, isopropyloxycarbonyl, ethoxycarbonyl, methoxycarbonyl, alivioxycarbonyl,
2,2,2 -trichloroethoxycarbonyl, phenoxycarbony!, 4-nitrophenoxy carbonyl, flucrenyl-9-methoxycarbonyi,
cyclopentvioxycarbony!, adamantyloxycarbonyl, cyclohexyloxycarbonyl, and phenyithiocarbonyl, arylalkyl

groups such as benzyl, triphenvimethyl, and benzyloxymethyl, and silvi groups, such as frimethylsilyl,
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Freferred N-protecting groups are alloc, formyl, acetyl, benzoyl, pivaloyl, t-butviacetyl, alanvi,
phenyisulfonyl, benzyl, t-butyloxycarbonyl (Boc), and benzvioxycarbonyl (Chz).

The term “nitro,” as used herein, represents an -NO2 group.

The term “thiol,” as used herein, represents an -SH group.

The alkyl, alkenyil, alkynyl, heteroalkyl, heteroalkenyl, heteroalkynyl, carboceyciyl (e.q., cycloalkyl),
aryl, heteroaryl, and heterocychyl groups may be substituted or unsubstituted. When substiluted, there
will generally be 1 1o 4 substituents present, unless otherwise specified. Substituents include, for
example: aryl {e.g., substituted and unsubstituted phenyl), carbooyclyl {e.q., substituted and unsubstituted
cycloalkyl), halogen (e.g., fluoro), hydroxyl, heteroalkyl (2.g., substituled and unsubstituted methoxy,
ethoxy, or thicalkoxy), heteroaryl, heterocyeiyl, amino {e.g., NHz or mono- or dialkyl amino), azido, cyano,
nitro, or thiok. Aryl, carbocyclyl (e.q., cycloalkyl), hetercaryl, and heterocyciyl groups may also be
substituted with alkyl (unsubstituted and substituted such as arylalkyl (e.g., substituied and unsubstituted
benzyi).

Compounds of the invention can have ong or more asymmetric carbon atoms and can exist in the
form of optically pure enantiomers, mixtures of enantiomers such as, for example, racemates, optically
pure diastereoisomers, mixtures of diastereoisomers, diasterenisomeric racemates or mixiures of
diastereoisomeric racemates. The oplically aclive forms can be obtained for example by resolution of the
racemates, by asymmetric synthesis or asymmetric chromatography (chromatography with a chiral
adsorbents or eluant). That is, cerfain of the disclosed compounds may exist in various steregisomeric
forms. Sterecisomers are compounds that differ only in their spatial arrangement. Enantiomers are pairs
of sterenisomers whose mirror images are not superimposaide, most commeonly because they contain an
asymmetrically substituted carbon atom that acts as a chiral center. "Enantiomer” means one of a pair of
molecules that are mirror images of each other and are not superimposable. Diasterenomers are
stereocisoimers that are not related as mirror images, most commeonly because they contain two or more
asymmetrically substituted carbon atoms and represent the configuration of substituents around one or
more chiral carbon atoms. Enantiomers of a compound can be prepared, for example, by separating an
enantiomer from a racematle using one or more well-known technigques and methods, such as, for
example, chiral chromatography and separation methods based thereon. The appropriate technique
and/or method for separating an enantiomer of a compound described herein from a racemic mixture ¢an
be readily determinad by those of skill in the art. "Racemate” or "racemic mixture” means a compound
containing two enantiomers, wherein such mixures exhibit no oplical activity, Le., they do not rotate the
plane of polarized light. “Geometric isomer” means isomers that differ in the orientation of substituent
atoms in relationship 10 a carbon-carbon double bond, to a cycloalkyl ring, or to a bridged bicyclic system.
Atoms {cther than H) on each side of a carbon- carbon double bond may be in an E (substituents are on
opposite sides of the carbon- carbon double bond) or Z (substituents are oriented on the same side)
configuration. "R," "3," "S*," "R* " "E" "Z," "ois,” and "trans,” indicate configurations relative io the core
molecule. Ceriain of the disclosed compounds may exist in atropisomeric forms. Atropisomers are
stereoisomers resulting from hindered rotation about single bonds where the steric strain barrier to
rotation is high enough to allow for the isolation of the conformers. The compounds of the invention may
be prepared as individual isomers by either isomer-specific synthesis or resolved from an isomeric

midure. Conventional resolution technigues include forming the salt of a free base of each isomer of an
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isomeric pair using an optically active acid (followed by fractional crystallization and regeneration of the
free base), forming the salt of the acid form of each isomer of an isomeric pair using an optically active
amine (followed by fractional crystallization and regeneration of the free acid), forming an ester or amide
of each of the isomers of an isomeric pair using an optically pure acid, amine or alcohol (followed by
chromatographic separation and removal of the chiral auxiliary), or resolving an isomeric mixture of either
a starting material or a final product using various well known chromatographic methods. When the
stereachemisiry of a disclosed compound is named or depicted by structure, the named or depicted
sterecisomer is at least 60%, 70%, 80%, 90%, 99% or 99.9%) by weight relative 1o the other
sterecisomers. When a single enantiomer is named or depicted by structure, the depicted or named
enantiomeris at least 80%, 70%, 80%, 90%, 99% or 99.8% by weight optically pure. When a single
diastereomer is named or depicted by structure, the depicted or named diastereomer is al least 60%,
70%, 80%, 90%, 99% or 89.9% by weight pure. Percent optical purity is the ratio of the weight of the
enantiomer or over the weight of the enantiomer plus the weight of its optical isomer. Diastereomeric
purity by weight is the ratio of the weight of one diastereomer or over the weight of all the diastersomers,
When the stereocchemistry of a disclosed compound is named or depicted by structure, the named or
depicted sterecisomer is at least 80%, 70%, 80%, 80%, 998% or 89.9% by mole fraction pure relative o
the other sterecisomers. When a single enantiomer is named or depicted by structure, the depicied or
named enantiomer is at least 80%, 70%, 80%, 80%, 99% or 89.9% by mole fraction pure. When a single
diastereomer is named or depicted by sitructure, the depicted or named diastereomer is at least 60%,
70%, 80%, 80%, 98% or 88.89% by mole fraction pure. Fercent purily by mole fraction is the ratio of the
moles of the enantiomer or over the moles of the enantiomer plus the moles of its optical isomer.
Similarty, percent purity by moles fraction is the ratic of the moles of the diastereomer or over the moles
of the diastereomer plus the moles of iis isomer. When a disclosed compound is named or depicted by
structure without indicating the stersochemistry, and the compound has at least one chiral center, Ris to
be understood that the name or structure encompasses either enantiomer of the compound free from the
corresponding oplical isomer, a racemic midure of the compound or mbdures snriched in one enantiomer
relative {o iis coresponding optical isomer. When a disclosed compound is named or depicted by
structure without indicating the stereochemistry and has two or more chival centers, it is 1o be understood
that the name or structure encompasses a diastereomer free of other diastereomers, a number of
diastercomers free from other diastereomeric pairs, mixtures of diastereomers, mixtures of diastereomeric
pairs, mbdures of diastereomers in which one diastereomer is enriched relative o the other
diastercomer(s) or mixtures of diastereomers in which ong or more diastereomer is enriched relative to

the other diastereomers. The invention embraces all of these forms.

Definitions

The term “alpha-synuclein” refers to proteins whose amine acid sequence comprises or consists
of an amino acid sequence of a naturally ccuring wild-type alpha-synuclein protein as well as profeins
whose amino acid sequence comprises or consisis of an amino acid sequence of a naturally occuring
mutant alpha-synuclein protein. Alpha-synuclein is also referred 1o as synuclein aipha (SNCA). Human

alpha-synuclein has NCBI Gene 1D NO 6622, Alpha-synuclein is considered an intrinsically disordered
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protein. Naturally occurring mutant alpha-synuclein proteins include AS3T, A30P, E48K, H50Q, and
G51D.

As used herein, “alpha-synudlein-induced toxicity” and “alpha-synuclein-mediated toxicity” are
used interchangeably 1o refer io a reduction, impairment, or other abnormality in one or more cellular
functions or structures, a reduction in growth or viability, or a combination thereof, occurring as a result of
or associated with expression of an alpha-synuclein protein. In the context of a yeast cell, aipha-
synuclein-mediated toxicity may be manifested as a reduction in growth or viability, e.q., reduced viability
or non-viability, or a reduction, impairment, or other abnormality in one or more cellular functions or
structures, e.q., reduction, impairment, or other abnormality in endocylosis or vesicle frafficking. In the
context of a neuron or glial cell, e.g., a mammalian neuron or glial cell, alpha-synuclein-mediated toxicity
may be manifested as a reduction in growth or viability, e.g., reduced viability or non-viability, or a
reduction, impaiment, or other abnormality in one or more cellular functions or structures. Cellular
functions include any of the biclogical processes and pathways performed in a cell or by a cell, either
fiself or together with one or more other cells, in vitro or in vive {g.g., in the context of a tissue or organ in
vivo). In some embodiments, a cellular function is endocytosis, vesicle trafficking, axonal transport,
mitochondrial funclion {e.g., ATP production), neurite oulgrowth, neursltransmission, neurogenesis, or
maintaining homeostasis. Alpha-synuciein-mediated toxicity toxicity in vivo may be manifestedto a
variety of exients and in a variety of ways ranging from cellular dysfunction to death. in some
embuodiments alpha-synuclein-mediated toxicity may be evidenced in a subject by development of a
synucieinopathy or by an increased propensity to develop a synucleinopathy. In some embodiments
alpha-synuciein-mediated toxicity may be manifested as a decrease or defect in cognition, behavior, or
memory, as compared with a normal control. In some embodiments, contacting mammalian cells or
treating a2 mammalian subject with an agent as described hersin alleviates one or more manifestations of
alpha-synuciein-mediated toxicity.

The term “apolipoprotein E (ApoE)” refers o proteins whose aming acid sequence comprises or
consists of an amino acid sequence of a naturally ocourring wild type ApoE protein as well as proteins
whose amino acid sequence comprises or consists of an amino acid sequence of a naturally occurring
alielic variant ApoE protein. Human APCE has NCBI Gene 1D NO 348, APOE has three common alleles
in humans: APCE 2 {frequency ~8%), APOE €3 {frequency ~80%), and APQOE ¢4 (frequency ~14%).
The proteins encoded by the three common ARPCE alleles differ at two amino acids, located at positions
112 and 158 in the mature protein. ApoEZ2 has cysteine at residues 112 and 158; ApoE3 has cysieine at
residue 112 and arginine at residue 158, and ApoE4 has argining at residues 112 and 158, Human ApoE
protein is naturally synthesized as a precursor polypeptide of 317 amino acids, including an 18 amino
acid signal sequence, which is cleaved to produce the mature 298 amino acid polypeptide. The
sequence of human ApoE2 precursor polypeptide is found under NCBI RefSeq Acc. No. NP_000032.1.
MNaturally occurring ApoE mutations include ApoE4(L28P), which confers on carriers an increased risk for
late-onset AD that remains significant even after adjusting for the effect of ApoE4 itself (Kamboh et al.
Neurosci Lett. 283(2-3):129-32, 1899). Other variants include E13K, R136C, G196S, Q248E, R251G,
and G278W (Tindale et al., Newobiology of Aging 35, 727e1- 7273, 2014).

As used herein, "ApoE-induced toxicity” and “ApoE-mediated toxicity” are used interchangeably

to refer to a reduction, impairment, or other abnormality in one or more cellular functions or structures, a
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reduction in growth or viability, or a combination thereof, ccourring as a result of or associated with
expression of an ApoE protein. In the context of g yeast cell, ApoE-mediated toxicity may be manifested
as a reduction in growth or viability, e.q., reduced viability or non-viability, or a reduction, impairment, or
other abnormality in one or more cellular functions or structures, e.q., reduction, impalrment, or other
abnormality in endocytosis or vesicle trafficking. In the context of a neuron orglial celf, eq., a
mammalian neuron or glial cell, ApoE-mediated toxicity may be manifesied as a reduction in growth or
viability, e.g., reduced viability or non-viability, or a reduction, impairment, or other abnormality in one or
more celiular functions or structures. Cellular functions include any of the biological processes and
pathways performed in a cell or by a cell, either itself or together with one or more other cells, in vitro or in
vivo {e.g., in the context of a tissue or organ in vive). In some embodiments, a cellular function is
endocytosis, vesicle trafficking, axonal fransport, mitochondrial function {(e.g., ATP production), neurite
outgrowth, neurofransmission, neurogenesis, or maintaining homeostasis. ApoE-mediated {oxicity in
vivo may be manifested o a variety of exients and in a variety of ways ranging from cellular dysfunction
to death. In some embodiments ApoE-mediated {oxicily may be evidenced in a subject by development
of an ApoE-mediated disease (or one or more symptoms or signs of an ApoE-mediated disease) or by an
increased propensity to develop an ApoE-mediated disease in subjects who express a particular ApoE
isoform. In some embodiments ApoE-mediated toxicily may be manifested at least in part as an increase
in the formation, deposition, accumulation, or persisience of amyloid beta aggregates or an increase in
amyloid beta-mediated toxicity as compared with a normal control. In some embodiments ApoE-
mediated toxicity may be manifested as a decrease or defect in cognition, behavior, or memaory, as
compared with a normat control. In some embodiments, contacting mammalian cells ortreating a
mammalian subject with an agent as described herein alleviaies ong or more manifestations of ApoE-
mediated {oxicity.

By “determining the level of a protein” is meant the detection of a protein or mRNA by methods
known in the art either directly or indirectly. “Directly determining” means performing a process {e.g.,
performing an assay or test on a sample or “analyzing a sample” as that term is defined herein) to obtain
the physical entity or value. “Indirectly determining” refers to receiving the physical entily or valus from
another party or source (e.g., a third party laboratory that directly acquired the physical entity or value).
Methods to measure protein level generally include, but are not limited to, western blotting,
immunoblotting, enzyme-linked immunosorbent assay (ELISA), radicimmuncassay (RIA),
immunoprecipitation, immunoflucrescence, surface plasmon resonance, chemiluminescence, flucrescent
polarization, phosphorescence, immunohistochemical analysis, matrix-assisted laser
desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry, liguid chromatography (LC)-mass
spectrometry, microcytometry, microscopy, flucrescence activated cell sorting (FACS), and flow
cytometry, as well as assays based on g propenty of a protein including, but not limited to, enzymatic
activity or interaction with other protein pariners. Methods to measure mRNA levels are known in the arl.

In the praclice of the methods of the present invention, an “effective amount” of any one of the
compounds of the invention or a combination of any of the compounds of the invention or a
pharmaceutically acceptable salt thereof, is administered via any of the usual and acceptable methods

known in the art, either singly or in combination.
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By “level” is meant a level of a protein or mRNA, as compared o a reference. The reference can
be any useful reference, as defined herein. By a “decreased level” or an “increased level” of g protein is
meant a decrease or increase in protein level, as compared to a reference (8.4, a decrease or an
increase by about 5%, about 10%, about 15%, about 20%, about 25%, about 30%, about 35%, about
40%, about 45%, about 50%, about 55%, about 60%, about 85%, about 70%, about 75%, about 80%,
about 85%, about 80%, about 95%, about 100%, about 150%, about 200%, about 300%, about 400%,
about 500%, or more; a decrease or an increase of more than about 10%, about 15%, about 20%, about
50%, aboul 75%, about 100%, or about 200%, as compared {0 a reference; a decrease or an increase by
fess than about 0.01-fold, about 0.02-fold, about 0.1-fold, about 0.3-fold, about 0.5-fold, about 0.8-fold, or
fess; or an increase by more than about 1.2-fold, about 1.4-fold, about 1.5-fold, about 1.8-fold, about
2.0-fold, about 3.0-fold, about 3.5-fold, about 4.5-fold, aboul 5.0-fold, about 10-fold, about 15-fold, about
20-fold, about 30-fold, about 40-fold, about 50-fold, about 100-fold, about 1000-fold, or more). Alevelof
a protein may be expressed in mass/vol (e.q., g/dL, mg/mi., pg/mb, ng/ml) or percentage relative o total
protein or mRNA in a sample.

The term “pharmaceutical composition,” as used herein, represents a composition containing a
compound described herein formulated with a pharmaceutically acceplable excipient, and manufactured
or sold with the approval of a govemnmental regulatory agency as part of a therapeutic regimen for the
treatment of disease in a mammal. Pharmaceutical compositions can be formulated, for example, for oral
administration in unit dosage form {(2.q., a lablet, capsule, caplet, gelcap, or syrup); for topical
administration (e.¢., as a cream, gel, lotion, or cintment}; for infravenous adminisiration (8.g., as a sterile
solution free of particulate emboli and in a solvent system suitable for intravenous use); or in any other
pharmaceutically acceptable formulation.

A “neurcdegenerative disorder” refers (o a disorder characierized by progressive loss of the
number (e.g., by cell death), structure, and/or function of neurons. In some instances, a
neursdegenerative disease may be associated with protein misfolding, defects in protein degradation,
genetic defects, programmed cell death, membrane damage, or other processes. Exemplary, non-
fimiting neurodegensrative disorders include AD, PD, ApoE-associated neurodegenerative disorders,
Alpers’ disease, gtaxia telangecisia, Canavan disease, Cockayne syndrome, corticobasal degeneration,
Kennedy's disease, Krabbe disease, Pelizasus-Merzbacher disease, primary lateral sclerosis, Refsum’s
disease, Sandhoff disease, Schilder's disease, Steele-Richardson-Olszewski disease, tabes dorsalis,
vascular dementia, and Guillain-Barre Syndrome.

An “ApoE-associated neurcdegenerative disorder” refers to a neurodegenerative disorder that is
associated with and/or mediated at least in part by an ApoE protein (e.¢., ApoE4). Exemplary Apok-
associated neurodegenerative disorders include, e.g., Alzheimer’s disease (AD), dementia with Lewy
bodies (DLB; also referred to as “Lewy body dementia™), mild cognitive impairment (MCH, frontotemporal
dementia (FTD), cerebral amyloid angiopathy (CAA), CAA~associated intracerebral hemorrhage, vascular
cognitive impairment, Parkinson’s disease (PD), mulliple sclerosis (MS), traumatic brain injury (TBI), or
Fragile X-associated tremor/ataxia syndrome.

A “neurological disorder,” as used herein, refers to a disorder of the nervous system, for example,

the central nervous system (CNS). Examples of neurclogical disorders include, without limitation,
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proteopathies (e.q., synucleinopathies, tauopathies, prion diseases, and amyloidosis (e.g., AB-
amyloldosis) and/or neurcdegenerative disorders {8.g., ApoE-associaled neurodegenerative disorders).

it is to be understood that the above lists are not all-inclusive, and that a disorder or disease may
fall within varicus categories. For example, Alzhelmer's disease can be considered a neurodegenerative
disease, a proteopathy, and, in some instances, may also be considered a synucleinopathy. Likewise,
Farkinson’s disease can be considered a neurodegenerative disease and a proteopathy.

A “pharmaceutically acceptable excipient,” as used herein, refers any ingredient other than the
compounds described herein (for example, a vehicle capable of suspending or dissolving the active
compound) and having the properties of being substantially nontoxic and non-inflammatory in a patient.
Excipients may include, for example: antiadherents, antioxidants, binders, coatings, compression aids,
disintegrants, dyes (colors), emollients, emulsifiers, fillers (diluents), film formers or coatings, flavors,
fragrances, glidants (flow enhancers), lubricants, preservatives, printing inks, sorbenis, suspensing or
dispersing agents, sweeleners, and walers of hydration. Exemplary excipients include, but are not limited
to: butylated hydroxyicluene (BHT), calcium carbonate, calcium phosphate (dibasic), calcium stearate,
croscanmeliose, crosslinked polyvinyl pyrrolidone, citric acid, crospovidone, cysteine, ethylceliulose,
gelatin, hydroxypropyl cellulose, hydroxypropyl methylcellulose, lactose, magnesium stearate, maititol,
manniiol, methionine, methylcellulose, methyl paraben, microcrystalline cellulose, polyethylene giveol,
polyvinyl pyrrolidons, povidone, pregelatinized starch, propyl paraben, retinyl paimitate, sheliac, silicon
dioxide, sodium carboxymethyl cellulose, sodium citrate, sodium starch glycolate, sorbitol, starch {cormn),
stearic acid, sucrose, alc, titanium dioxide, vitamin A, vitamin E, vitamin C, and xylitol.

As used herein, the term “pharmaceutically acceptable sall” means any pharmaceutically
acceptable sall of the compound of formula (). For example pharmaceutically acceptable salis of any of
the compounds described herein include those that are within the scope of sound medical judgment,
suitable for use in contact with the tissues of humans and animals without undue toxicity, irritation, allergic
response and are commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts
are well known in the art. For example, pharmaceutically acceptable salts are described in: Berge st al.,
J. Pharmaceutical Sciences 86.1-19, 1877 and in Pharmaceutical Safts: Properties, Selection, and Use,
(Eds. P.H. Stahl and C.G. Wermuth), Wiley-VCH, 2008. The salts can be prepared in situ during the final
isclation and purification of the compounds described herein or separately by reacting a free base group
with a suitable organic acid.

The compounds of the invention may have ionizable groups so as 1o be capable of preparation as
pharmaceuytically accepiable salts. These salts may be acid addition salts involving inorganic or organic
acids or the salts may, in the case of acidic forms of the compounds of the invention be prepared from
inorganic or organic bases. Frequently, the compounds are prepared or used as pharmaceutically
acceptable salls prepared as addition products of pharmaceutically acceplable acids or bases. Suitable
pharmaceutically acceptable acids and bases and methods for preparation of the appropriate salts are
well-known in the art. Salls may be prepared from pharmaceudically acceptable non-toxic acids and
bases including inorganic and organic acids and bases.

Representative acid addition salis include acetale, adipate, alginate, ascorbale, aspartate,

benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate, citrate,
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cyclopentanepropionate, digluconate, dodecylsuifate, ethanesulfonate, fumaraie, glucoheptonate,
glycerophosphate, hemisulfate, heptonate, hexanoate, hydrobromide, hydrochloride, hydroiodide,
2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate, maleats, malonate,
methanesulfonate, 2-naphthalenesuifonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate,
pectinate, persulfate, 3-phenvipropionate, phosphale, picrate, pivalate, propionate, stearate, succinate,
sulfate, tartrate, thiocyanate, toluenesulfonate, undecanoate, and valerate salis. Represeniative alkali or
alkaline earth metal salts include sodium, lithium, potassium, calcium, and magnesium, as well as
nontoxic ammonium, guaternary ammonium, and amine cations, including, but not limited to ammonium,
tetramethviammonium, tetraethyvlammonium, methylamine, dimethylamine, trimethylamine, triethylamine,
and ethylamine.

A “proteopathy” is a disorder that is characterized by struciural abnormalities of proteins (e.q.,
protein misfolding and/or proiein aggregation) that disrupt the function of cells, tissues, and/or organs of a
subject. In some cases, misfolding can lead 1o loss of a protein’s usual function. In other cases, a
misfolded protein can gain toxic functions. In some cases, proteins can be induced to have structural
abnormalities by exposure {o the same (or a similar) protein that has folded into a disease-causing
conformation {(e.q., amyloid beta, {au, aipha-synuclein, superoxide dismutase-1 (S0OD-1), polyglutamine,
prion, and TAR DNA-binding protein-43 (TDP-43)). Examplary, non-limiting proteopathies include AD,
Parkinson’s disease, Alexander disease, amyotrophic iateral sclerosis (ALS), a prion disease {(e.g.,
Creutzfeldt-Jakob disease), Huntington’s disease, Machado-Joseph disease, Pick’s disease, or
frontotemporal dementia.

By a "reference” is meant any useful reference used (o compare protein or mRNA levels related
to neurological disorders. The refersnce can be any sampile, standard, standard curve, or level that is
used for comparison purposes. The reference can be a normal reference sample or a reference standard
or lavel. A ‘reference sample” can be, for example, a control, e.g., a predetermined negalive control
value such as a "normal control” or a prior sample taken from the same subject; a sample from a normal
healthy subject, such as a normal cell or normal tissue; a sample {e.g., a cell or tissug) from a subject not
having neurological disorders; a sample from a subject that is diagnosed with cardiac artery aneurysms or
stenosis; a sample from a subject that has been treated for neurclogical disorders; or a sample of a
purified protein {e.g., any described herein) at a known normal concentration. By “reference standard or
tlevel” is meant a value or number derived from a reference sample. A “normal control valug” is a pre-
determined value indicative of non-disease state, 2.q., a value expected in a healthy conirol subject.
Typically, a normal control value is expressed as a range {"between X and Y"), a high threshold ("no
higher than X%, or a low threshold ("no lower than X7). A subject having a measured value within the
normal control value for a particular biomarker is typically referred to as “within normal limits” for that
biomarker. A normal reference standard or level can be a value or number derived from a normal subject
not having a neurological disorder. In preferred embodiments, the reference sample, standard, or level is
maiched {o the sample subject sample by at least one of the following criteria: age, weight, sex, disease
stage, and overall health. A standard curve of levels of a purified protein, e.q., any described herein,
within the normal reference range can aiso be used as a reference.

As used herein, the term “subject’ refers {0 any organism to which a composition in accordance

with the invention may be administered, e.g., for experimental, diagnostic, prophylactic, and/or

158



10

15

20

25

30

38

40

WO 2018/129403 PCT/US2018/012697

therapeutic purposes. Typical subjects include any animal {(e.g., mammals such as mice, rats, rabbits,
non-human primates, and humans). A subject may seek or be in need of treatment, require treatment, be
receiving treatment, be receiving treatment in the future, or be a human or animal who is under care by a
trained professional for a particular disease or condition.

A “synucieinopathy” is a disorder characterized by misfolding and/or abnormal accumulation of
aggregates of alpha-synuclein in the central nervous system {e.q., in neurons or glial cells). Exemplary,
non-limiting synucleinopathies include Parkinson’s disease (PD), dementia with Lewy bodies, pure
autonomic failure, mulliple system alrophy, incidental Lewy body disease, pantothenate kinase-
associated neurodegeneration, Alzheimer's disease, Down's Syndrome, Gaucher disease, or the
Farkinsonism-dementia complex of Guam.

As used herein, the terms "treat,” "treated,” or "treating” mean both therapeutic freatment and
prophylactic or preventative measures wherein the object is to prevent or slow down (lessen) an
undesired physiological condition, disorder, or disease, or obtain beneficial or desired clinical results.
Beneficial or desired clinical results include, but are not limited to, alleviation of symptoms; diminishment
of the exient of a condition, disorder, or disease; stabilized (i.e., not worsening) state of condition,
disorder, or disease; delay in onset or slowing of condition, disorder, or disease progression; amelioration
of the condition, disorder, or disease state or remission (whether partial or {otal), whether detectable or
undetectable; an amelioration of at least one measurable physical parameter, not necessarily discernible
by the patient; or enhancement or improvement of condition, disorder, or disease. Treatment inciudes
eliciting a clinically significant response without excessive levels of side effects. Treatment also includes

profonging survival as compared {o expected survival if not receiving treatment.

Brief Description of the Drawings

The application file contains at least one drawing executed in color. Copies of this patent or
patent application with color drawings will be provided by the Office upon request and payment of the
necessary fee.

FIGS. 1A and 1B are graphs showing that growth inhibition of by 1,2 4-oxadiazoles occours
through same mechanism as the rescue of toxicity in the apolipoprotein E4 (ApoE4) Alzheimer's disease
veast model. (Fig. 1A) Compound 1, a representative 1,2, 4-oxadiazole, was profiled in ApoE4 (top) and
control (bottom) non-inducing conditions at 12-point dose (x-axis). The Y-axis shows raw ODsoo.
Compound 1 exhibited a bell-shaped dose-response curve (BRC) in the ApoE4d model. Rescue
decregsed at concentrations just above the maximal efficacy (Emax). In the control condition (bottom
panel), growth decreased at this same concentration. (Fig. 18) The relationship between Emax (rescue
in ApoE4) and growth inhibition (n the control condition) correlated across 34 tested 1,2,4-oxadiazoles.
The maximal rescue dose (EC100) is shown on the y-axis for ApoE4 and minimal inhibitory dose (1C100)
in the conirol condition is shown on the x-axis. This correlation indicates that growth inhibition is caused
by the same on-~larget aclivity that rescues ApoE4 toxicity.

FIGS. 2A and 2B are graphs showing that exogenous oleic acid reverses growth inhibition and
model rescue by Cle1/SCD-targeting 1,2, 4-oxadiazoles. Growth was measured by reading ODsc in a
microplate reader and normalized to solvent control DMSO samples. (Fig. 24) Growth inhibition {24 h) of

strain GM yap7 firt by Ole1/SCD-targeting 1,2,4-oxadiazoles is reversed by exogenous 0.5 mM
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oleic/palmitoleic acid, which did not affect growth inhibition by other compounds (black dots indicate other
scaffolds tested). Maximal growth inhibition across a dose range from 33 nM to 33 pM is plotied. (Fig.
2B) Rescue (40 h) of the veast alpha-synuclein ("aSyn”) model by 1,2, 4-oxadiazoles was reversed by
exogenous 0.5 mM oleic/palmitoleic acid, which did not affect rescue by other scaffolds. Maximal model
rescue across a dose range from 33 nM to 33 M is plotied.

FIGS. 3A and 3B are graphs showing that point mutations in yeast OLET confer resistance to
growth inhibition and aipha-synuclein model rescue by 1.2 4-oxadiazoles. Growth was measured by
reading ODeoo in & micropiate reader. (Fig. 3A) Yeast celis deleted for the chromosomal copy of OLET
and expressing OLET (wild-type), 0le1P1237, or ole1E1880 mutants from a pRS8316-based plasmid were
grown in complete synthetic medium (CSM)-glucose media at the indicated doses of 1,2 4-oxadiazole
Compound 2 for 24 h. Growth was normalized {o samples treated with the solvent control dimethyl
sulfoxide (DMSQ), set as “17. (Fig. 3B) Yeast cells deleted for the chromosomal copy of OLET and
expressing OLET (Wild-type), oleTF1237, or ole1E1880 mutants from a pRS318-based plasmid were
grown in CSM-galactose media (inducing expression of alpha-Synuclein} at the indicaled doses of the
1.2 4-oxadiazole Compound 2 for 40 h. Growth was normalized to samples treated with the solvent
control DMSO, where rescue is set as “17.

FIG. 4 is a graph showing that a ofe 74 deletion mutant is resistant to the growth-inhibilory effects
of 1.2,4-oxadiazoles, but not other compounds. Tweniy-four hour growth (presenied as raw ODeoo) of the
ole 14 deletion strain in yeast extract-peplone-dexirose (YPD) media is shown, with drugs added at the
indicated concentralions.

FIG. § is a graph showing that reducing OLET expression by deleting MGAZ rescues the growth
of the ApoE4 yeast model. Yeast cells exprassing ApokE4 were deleted for the MGAZ gene and their
growth was assessed over time (compared {o their isogenic, MGAZ wild-type counterpart). Growth was
assessed by Obsop. Where indicated, 0.08 or 0.32 mM of oleic and palmiteleic acids {each) as added to
the growth media in 0.01% tween ({inal).

FIG. & is a series of graphs showing that commercial Scd inhibltors target human SCDA/SCDS in
veast. Yeast surviving solely on yeast OLET, or human SCD1 or SCDS, were treated with four
commercial Scd inhibitors at indicated concentrations. Data are expressed as a percent of the DMSO-
treated condition. All four compounds potently reduced growth of both SCD1-expressing veast and
SCD5-expressing yeast, but not the strain expressing Olet. This growth inhibition was reversed by
oleic/palmitoleic acid competition, similar to the results shown in Figs. 2A and 2B.

FIG. 7 is a series of graphs showing that 1,2 4-oxadiazoles target human SCD1 and SCD5.
Three “SCD” strains expressing yeast OLET or human SCD1 or SCDS were treated with five
reprasentative 1,2, 4-oxadiazoles and a cycloheximide toxicity control at concentrations indicated on the
logie x-axis. The y-axis indicates the percent of the DMSO-treated condition. All of the 1,2 4-oxadiazole
compounds potently inhibited Olet-expressing yeast and showed variable growth inhibition of the SCD1
or SCDS5 yeast strains. These data confirm that 1,2, 4-oxadiazoles target the human protein and link Sed
inhibition to rescue of neurodegenerative disease models. Approximately one half of all (250) 1,2 4-
oxadiazoles tested inhibited SCD1 or SCERS in a manner that was reversed by oleic/paimitoleic acid
treatment. Cyclohexamide, a transiation inhibitor (lop left panel), inhibited growth of all three strains with

the same polency, indicating differences in growth inhibition was due {o targeting the human protein.
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FIGS. BA-8D are graphs showing that treatment of yeast cells with the 1,2,4-oxadiazole
Compound 2 inhibits lipid desaturation. Exponentially-growing wild-type veast cells were treated with the
indicated doses of the 1,2,4-oxadiazele Compound 2 for the indicated times before cellular tysis, Hpid
extraction, and analysis by global LC-MS/MS profiling. The relative abundance (fraction of total cellular
lipid signal) after 1.5 h and 8 h of the most abundant saturated lipid, phosphatidylcholine 26:0, is depicted
in Figs. 8A and 8B, respectively. The relative abundance after 1.5 h and 8 h drug treatment of the most
abundant lipid with 2 or more degrees of unsaturation, phosphatidyicholine 16:1; 18:1, is depicted in Figs.
8C and 8D, respectively. The data indicate a »300-fold increase in the abundance of the saturated lipid
phosphatidyicholine 26:0 afier 8 h treatment with Compound 2, and a >12-fold decrease in the
abundance of the unsaturated lipid phosphatidyicholine 16:1, 18:1, indicating that Compound 2 blocks
cellular fatly acid desaturase activity (Olet is the only falty acid desaturase in yeast),

FIG. 9 shows OLET mutations conferring resisiance to growth inhibition {0 1,2, 4-oxadiazoles
identified by genome sequencing of resistant mutants. Cells were plated on media containing 10 uM of
the 1,2.4-oxadiazole Compound 3 and resistant colonies that emerged were isolated, and genomic DNA
was prepared from mutants and the parental, drug-sensitive control strain. Genomic DNA sequence was
aligned to the Saccharomyces cerevisiae reference and unique mutations in the 1,2 4-oxadiazole-
resistant mutants were identified. The position of the mutations, the amino acid changes they encode,
and the fold resistance (increase in minimal inhibitory concentration) of Compound 3 are shown.

FIG. 10 is a graph showing that Rab1 co-expression in U208 celis rescues alpha-synuclein-
dependent decreases in cellular ATP levels. U208 celis were transfected with no plasmid (Mock), 2 Jg
of empty plasmid conirol (pcDNA)Y or 2 ug alpha-synuclein (ASYN). U208 cells were aiso co-transfected
with 2 ug alpha-synuciein in combination with 0.5 or $.25 ug of mammalian Rabla (mRabia). ATP levels
were normalized across all samples setting the Mock control as 100%. Bars depict mean values of
triplicate determinations; error bars indicate standard deviation. One-way analysis of variance (ANOVA)
was utilized 1o evaluate differences between pcDNA alone, alpha-synuclein alone, or alpha-synuclein in
combination with mRab1a, with Bonferroni post-test to adjust for multiple comparisons (™* p 0.001, ™ p
0.0001).

FIGS. 114 and 118 are graphs showing that U208 cells and induced pluripotent stem cell
(iIPSC)-derived human neurons expressed SCD1 and SCD5. (Fig. 11A) Total RNA was extracted from
differentiated human neurons derived from iPSC cells obtained from & patient with aipha-synuclein gene
triplication (83}, U208 cells and rat PC-12 cells. Quantitative reverse transcription-polymerase chain
reaction (RT-PCR) was performed o quantify mRNA levels of human SCB1 (hSCD1) and human SCD5
(hSCDS5). All samples were normalized to hSCD1 level in U208 cells, which was set o 1.0, Bars depict
mean values of triplicate determinations; error bars indicate slandard deviation. (Fig. 11B) Analysis of
SCD1 protein levels in S3 neurons and U208 cells. Protein extracts from S3 and U208 celis were
analyzed by immunobiotting with an antibody specific for human SCD1. Duplicale immunobiots were
probed with an antibody against -lubulin as & ioading control.

FIGS. 12A and 128 show that knocking down SCD5 expression with siRNA rescues alpha-
synuchein toxicity in U208 cells. U208 cells were transfaected with emply vector control ("pcDNA™ or
alpha-synuclein (o~synuciein/pcDNA”) in combination with a scrambled (SCR) siRNA control (50 nily, or
human SCD5 siRNA (10, 25 or 50 nM). (Fig. 124) Cellular heath was assessed 48 h after transfection by
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evaluating ATP levels. Cell toxicity in the alpha-synuciein plus SCR siRNA was set as the floor of the
assay, and then all samples were normalized to pcDNA with SCD5 siRNA (set 1o 100%) to calculale the
normalized percent rescue. Bars depict mean values of triplicate determinations; error bars indicate
standard deviation. A two-tailed t-lest was used to compare control conditions with SCR or SCD5 siRNA
* p 0.05). Cells ransfected with alpha-synuclein were analyzed together by ANOVA with Dunnetl’s posi-
fest o correct for multiple comparisons (** p 0.01, *** p 0.0001). Significance is shown for the
comparison of each alpha-synuclein plus SCD5 siRNA concentration compared against the alpha-
synuciein pius SCR control. (Fig. 128) Quantitative RT-PCR was ulilized to confirm the levels of SCD5
mMRNA. Values shown are the fold change in SCDS mRNA levels relative to the SCR controls at 24
hours.

FIG. 13 is a graph showing that SCD inhibition with CAY 10586 rescued alpha-synuclein-
dependent decreases in cellular ATP levels. U208 cells were transfected with alpha-synuclein, then
treated with DMSO as a control (ASYN) or a titration of the commercially available SCD inhibitor
CAY10568. Celiular ATP levels wers assessed 72 h afler transfectionftreatment. AT levels were
normalized to the DMSO control which was set to 100%. Bars depict mean values of iriplicaie
determinations; error bars indicate standard deviation. One-way ANOVA was utilized to evaluate
CAY 10568 treatment effects compared to DMSO controls, with Bonferroni post-test (o adjust for mulliple
comparisons (* 7 0.05, ** p 0.01).

FIG. 14 is a graph showing that SCD inhibition with CAY 10566 reduced alpha-synuciein (A53T)-
dependent neurite degeneration in transfecied rat cortical neurons. Primary cultures of rat cortical
neurons were co-iransfected with a fluorescence reporter plasmid encoding RFP (neurite tracer) and
control plasmid {empty) or plasmid containing alpha-synuciein with an A53T mutation, and treated with
vehicle (DMSO) or a titration of CAY 10566 ranging from 10 nlM down 1o 10 pM as indicaied. Neurite
fength was tracked by RFP signal every 6 h for 7 d. To follow the degeneration phase, neurite lengths
werg normalized to the peak neurite length for each condition and plotted over the subsequent (up o)
120 h.

FIG. 18 is a graph showing that SCD inhibition with CAY 10566 reduced the cumulative risk of
death in human iPSC-derived neurons harboring the alpha-synuclein AS3T mutation. Human iPSC cells
harboring the alpha-synuciein A53T mutation or an isogenic control line in which the mutation was
corected to wild-type were trans-differentiated into neurcons. Single cells were evaluted for survival
{based on overall morphology) over the course of the 182 hour study. Cell survival data was analyzed by
a non-parametric Kaplan-Meier procedure 1o estimate sunvival probability, which is shown as the
cumulative risk of cell death. (HR, hazard ratio; P, p value (* < 0.05, ns=not significant (>0.05)),; Ci,
confidence interval, N, number of neurons tracked).

FIG. 16 is a graph lllustrating that non-selective SCD reference inhibitor, CAY 10588, reduces risk
of death in A53T a -synuclein transfected human IPSC-derived neurons. Human iPSC-derived neurons
were co-transfected with a fluorescence reporier plasmid encoding RFP (morphology tracen) and control
plasmid (empty) or plasmid containing a-synuclein~-AS3T mulation {syn-A53T). Neuron groups as
indicated were tregted with either DMSO or CAY 10566 at the indicated doses. The lifetimes of single
neurons were tracked over time based on either loss of RFEP fluorescence signal or morphological

indicators of neuron death such as loss of neurites or cell blebbing. Kaplan-Meier survival analysis was
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used fo generate cumulative risk of death plots. The cumulative risk of neuron death is plotied against
time (hrs) for each group as indicated. CAY10566 treatment of the a-synuclein-A537 neurons was
protective at each of the doses tested. Cox proportional hazard analysis was used to estimate relative
risk of death, or hazard ratic (HR) and the P value was determined by the logrank test. Cl, confidence
interval: N, number of neurons.

FIG. 17 is a graph illustrating that an SCD&-seleclive inhibitor reduces risk of death in A53T a-
synuchein transfected human iPSC-derived neurons. Human IPSC-derived neurons were co-transfected
with a flucrescence reporer plasmid encoding RFP (morphology tracer) and conirol plasmid (empty) or
plasmid containing o~-synuciein-AS3T mutation (syn-A53T). Neuron groups as indicated were treated with
either DMSO or SCDE Selective Inhibitor 1 ("SCD5-SI-1") at the indicated doses. The lifetimes of single
neurons were tracked over time based on either loss of RFP fluorescence signal or morphological
indicators of neuron death such as loss of neurites or cell blebbing. Kaplan-Meier survival analysis was
used to generate cumulative risk of death plois. The cumulative risk of neuron death is plotted against
time (hrs) for each group as indicated. SCDS5 Selective inhibitor 1 treatment of the o~synuclein-AS3T
neurons was protective at each of the doses tested. Cox proportional hazard analysis was used to
estimate relative risk of death, or hazard ratio (HR) and the P value was determined by the logrank fest.
Cl, confidence interval; N, number of neurons.

FIG. 18A-18F are a series of graphs showing an evaluation of fafty acid saturation in guinea pig
brain after oral administration of SCD inhibitors. Guinea pigs were dosed orally with SCD inhibifors twice
daily {every 12 hours) for 5 days. Guinea pigs were dosed with vehicle, SCD5 Selective inhibitor 1
("SCDS-SI-17), SCDS Selective Inhibitor 2 ("SCD5-8I-27), CAY 10566 (*CAY™) or SCD1/SCDS Inhibitor 1
("SCD1/5-17, all compounds at 25 mg/kg with a velume-~-matched vehicle control. Four hours after the
fast dose on day 5, guinea pigs were sacrificed, and brains were removed after whole-hody saline
perfusion. Brains were homogenized, and failty acids hydrolyzed from esterified lipids, which were then
methylated to generate faity acid methyl esters (FAME). Samples were evaluated on a gas
chromatograph with a flame ionization detector (GC-FID) to quantify a comprehensive panel of falty acid
species. Brain samples were evaluated for levels of 16 {Fig. 18A) and 18 (Fig. 18B) carbon-containing
fatty acids (C18, C18 respectively), and the desaturation index (DD was calculated by taking the ratio of
desaturated fo saturaled fatty acid for each species. SCD5-selective compounds SCDS-SI-1 and SCD5-
Si-2, and SCD non-selective inhibitors CAY10566 and SCD1/5-1, all decreased the C16 DI, indicating
they were active in modulating 3CD activity in the brain and promoting a pharmacodynamic response.
Mo significant changes were observed in the €18 DI Brain samples were gvaluated for the relative levels
of the positional isomers of C18, including C186:1n7 palmitoleic acid (Fig. 18C) or C18:1n9
monounsaturated faity acids (Fig. 18D). C16:1n® fatly acids are derived from monounsaiurated C18:1n9
fatty acids that have lost 2 carbon units due to B-oxidation. Compared o vehicle controls, all compounds
decreased the levels of monounsaturaied C16:1 fatly acids. Figures 18E and 18F show evaluation of
brain samples for the relative levels of linoleic acid (18:2n8) (Fig. 18E) and gamma-linoleic acid {18:3n86)
{Fig. 18F). Buoth species are essential omega-8 fatly acids, and both significantly increased with
administration of SCDS-selective or non-selective compounds. n = 8 for each group. individual points
plotied, mean indicated by black bars. Error bars represent standard deviation. Data was analyzed by

one~-way ANOVA with Tukey's post-hoc test {0 aecount for multiple comparisons. ™ p< .01, " p <
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0.005, ™ p < 0.0001. Upper black bars across graph and corresponding black significance marks
indicate comparison io vehicle controls. Lower bars across graph and corresponding significance marks
indicaie comparison between the compound-treated groups. MNon-significant changes/comparisons are

indicaied (n.s.).

Detailed Description of the Invention
The present disclosure provides methods for the treatment of neurclogical disorders, e.q., by

suppressing toxicity in cells related to protein misfolding and/or aggregation.

SCD Inhibitors

SCD inhibitors include any compound described herein such as a compound of any one of
Formula I-LX1, or pharmaceutically acceplable salts thereof.

A number of approaches are known in the art for determining whether a compound modulates
expression or activity of SCD, for example, to determine whether a compound is an SCD inhibitor (e.q.,
an SCD1 inhibitor and/or an SCDS5 inhibitor), and any suitable approach can be used in the context of the
invention. The SCD activity assay may be cell-based, cell-extract-based (e.g., a microsomal assay), a
cell-free assay (e.g., a transcriptional assay), or make use of substantially purified proteins. For example,
identification of compounds as SCD inhibitors can be performed using an SCD liver microsomal assay, for
example, as described by Shanklin et al. Proc. Nati. Acad. Soi. USA 88:2510-2514, 1991 or Mivazalki et
al. J. Biol Chem. 275:30132-30138, 2000, In some instances, liquid-chromatography/mass specirometry
(LC/MS)-based approaches can be used io measure SCD activity, for example, as descrbed by Dillon &t
al. Analf. Chim. Acta. 827(1):89-104, 2008. A high-throughput assay can be used, for example, as
described by Soulard et al. Anal Chim. Acfa. 627{1):105-111, 2008, Stilt further approaches {0 measure
SCD activity are described in U.S. Palent No. 7,780,408,

Any suitable method can be used {o determine whether a compound binds to SCD (e.g., SCD1
and/or SCDE), for instance, mass spectrometry, surface plasmon resonance {(SPR), or immunoassays
{e.g., immunoprecipitation or enzyme-linked immunosorbent assay).

Any suitable method can be used to determine whether a compound modulates expression of
SCD (e.g., SCD1 and/or SCDE), for instance, Northern blotting, Western blotting, RT-PCR, mass

spectrometry, or RNA seguencing.

Pharmaceutical Uses

The compounds describad herein are useful in the methods of the invention and, while not bound
by theory, are believed to exert their dasirable effects through their ability to inhibit toxicity caused by
protein misfolding and/or aggregation, e.g., a-synuclein misfolding and/or aggregation, in a cell.

Another aspect of the present invention relates to methods of treating and/or preventing a
neurclogical disorders such as neurodegenerative diseases in a subject in need thereof. The pathology
of neurodegenerative disease, may be characlerized by the presence of inclusion bodies in brain tissue of
affeclted patients.

In certain embodiments, neurclogical disorders thal may be treated and/or prevented by the

inventive methods include, bul are not limited {o, Alexander disease, Alpers’ disease, AD, amyotrophic
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lateral sclerosis, ataxia telangiectasia, Canavan disease, Cockayne syndrome, corticobasal degeneration,
Creutzfeldt-Jakob disease, Huntingion disease, Kennedy's disease, Krabbe disease, Lewy body
dementia, Machado-Joseph disease, multiple sclerosis, PD, Pelizasus-Merzbacher disease, Pick’s
disease, primary lateral sclerosis, Ref sum's disease, Sandhoff disease, Schilder s disease, Steele-
Richardson-Olszewski disease, tabes dorsalis, and Guillain-Barre Syndrome,

Combination Formulations and Uses Thereof
The compounds of the invention can be combined with one or more therapeutic agents. In
particular, the therapeutic agent can be one that treats or prophvylactically treats any neurclogical disorder

described herein.

Combination Therapies

A compound of the invention can be used alone or in combination with other agents that treat
neurclogical disorders or symploms associated therewith, or in combination with other types of treatment
to treat, prevent, and/or reduce the risk of any neurological disorders. In combination treatments, the
dosages of one or more of the therapeutic compounds may be reduced from standard dosages when
administered alone. For example, doses may be determined empirically from drug combinations and
permutations or may be deduced by isobolographic analysis (g.g., Black &t al., Newology 65:83-886,

2005). Inthis case, dosages of the compounds when combined should provide a therapeutic effect.

Pharmaceutical Compositions

The compounds of the invention are preferably formulated into pharmaceutical compositions for
administration to human subjects in a biclogically compatible form suitable for administration in vivo.
Accordingly, in another aspect, the present invention provides a pharmaceutical compuosition comprising a
compound of the invention in admixture with a suitable diluent, carrier, or excipient.

The compounds of the invention may be used in the form of the free base, in the form of salis,
solvates, and as prodrugs. All forms are within the scope of the invention. In accordance with the
methods of the invention, the described compounds or salls, sclvales, or prodrugs thereof may be
administered 10 a patient in a variety of forms depending on the selected route of administration, as will
be understood by those skilled in the art. The compounds of the invention may be administered, for
example, by oral, parenteral, buccal, sublingual, nasal, rectal, paich, pump, or transdermal administration
and the pharmaceutical compositions formulated accordingly. Parenteral administration includes
infravenous, intraperitoneal, subcutaneous, intframuscular, transepitheliagl, nasal, intrapulmonary,
intrathecal, rectal, and topical modes of administration. Parenteral adminisiration may be by continuocus
infusion over a selected period of time.

A compound of the invention may be orally administered, for example, with an inert diluent or with
an assimilable edible carrier, or it may be enclosed in hard or soft shell gelatin capsules, or it may be

compressed into tablets, or it may be incorporated directly with the food of the diet. For oral therapeutic
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administration, a compound of the invention may be incorporated with an excipient and used in the form
of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, and wafers.,

A compound of the invention may also be adminisiered parenterally. Solutions of a compound of
the invention can be prepared in water suliably mixed with a surfactant, such as hydroxypropyiceliuiose,
Dispersions can also be prepared in glycerol, liquid polyethylene glycols, DMSO and mixiures thereof
with or without alcchol, and in oifs. Under ordinary conditions of storage and use, these preparations may
contain a preservative to prevent the growth of microorganisms. Conventional procedures and
ingredients for the selection and preparation of suitable formulations are described, for example, in
Remington’s Pharmacsutical Sciences (2003, 20 ed.) and in The United States Pharmacopeia: The
National Formulary (USP 24 NF18), published in 1999,

The pharmaceutical forms suitable for injectable use include sterile agueocus solutions or
dispersions and sterile powders for the exiermnporaneous preparation of sterile injectable solutions or
dispersions. In all cases the form must be sterile and must be fluid to the exient that may be easily
administered via syringe.

Compositions for nasal adminisiration may conveniently be formulated as aerosols, drops, gels,
and powders. Aergsol formulations typically include a solution or fine suspension of the active substance
in a physiclogically acceptable agueous or non-agueous solvent and are usually presented in single or
multidose quantities in sterile form in a sealed container, which can take the form of a cartridge or refil] for
use with an atomizing device. Alternatively, the sealed container may be a unitary dispensing device,
such as a single dose nasal inhaler or an aerpsol dispenser fitted with a metering valve which is intended
for disposal after use. Where the dosage form comprises an aerosol dispenser, it will contain a
propeliant, which can be a compressed gas, such as compressed air or an organic propellant, such as
fluorochiorchydrocarbon. The aerosol dosage forms can also take the form of a pump-atomizer.
Compositions suitable for buccal or sublingual administration include tablets, lozenges, and pastilles,
where the active ingredient is formulated with a carrier, such as sugar, acacia, tragacanth, gelalin, and
glycerine. Compositions for rectal administration arg conveniently in the form of suppositories containing
a conventional suppository base, such as cocoa butler.

The compounds of the invention may be administered 10 an animal, 2.g., @ human, alone orin
combination with pharmaceutically acceptable carriers, as noted herein, the proportion of which is
determined by the solubility and chemical nature of the compound, chosen route of administration, and

standard pharmaceutical practice.

Dosages

The dosage of the compounds of the invention, and/or compositions comprising a compound of
the invention, can vary depending on many factors, such as the pharmacodynamic properties of the
compound; the mode of administration; the age, health, and weight of the recipient; the nature and extent
of the symptoms; the frequency of the freatment, and the type of concurrent treatment, if any, and the
clearance rate of the compound in the animal {0 be treated. One of skill in the art can determine the
appropriate dosage based on the above factors. The compounds of the invention may be administered
initially in a suitable dosage that may be adjusted as required, depending on the clinical response. In

general, satisfactory results may be obtained when the compounds of the invention are administered o a
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human at a daily dosage of, for example, between 0.05 mg and 3000 mg (measured as the solid form).
Dose ranges include, for example, between 106-1000 mg (e.q., 50-8300 mg). In some embodiments, 50,
100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, or 1000 mg of
the compound is administered. Preferred dose ranges include, for example, between 0.05-15 mg/kg or
between 0.5-15 mg/kg.

Alternatively, the dosage amount can be calcuiated using the body weight of the patient. For
example, the dose of a compound, or pharmaceutical composition thereof, administered to a patient may
range from 0.1-50 mg/kg (e.g., 0.25-25 mg/kg). In exemplary, non-limiting embodiments, the dose may
range from 0.5-5.0 mg/kg (e.q., 0.5, 1.0, 1.5, 2.0, 2.5, 3.0,3.5,4.0, 4.5, or 5.0 mg/kg) or from 5.0-20
mg/kg (8.9, 5.5,6.0,6.5,7.0,7.5 80,85, 9.0, 95,10, 11,12, 13, 14, 15, 18, 17, 18,19, or 20 mg/kg).

EXAMPLES
Example 1: Stearoyi-CoA Desaturase {SCD) is the Target of 1,2,4-oxadiazoles, and SCD Inhibition
Rescues Alpha-Synuciein and ApoE4-Dependent Toxicity in Yeast Disease Models
A. Materials and Methods

Strain Construction and OLET Replacement with SCD1 or SCD5

Sirain GMYF was constructed from the ABC16/Green monster strain described in Suzuki et al.
Nai, Methods 8(2):158-164, 2011. iIn this strain, YART was deleted using a HIS3-MX6 cassetts, and
FLR1 was deleted using a NAT-MX6 cassetie using standard methods. The knockout casseites werg
RPCR-amplified from plasmid templates (see, 8.g., Bahler et al. Yeast 14(10):943-851, 1998, Longtine &t
al. Yeast 14(10):853-861, 1888) and transformed into yeast using lithium acetate-based transformation
{Gietz et al. Methods Mol Biol 1205:1-12, 2014). The yapi.:his3 deletion strain was selected on media
facking histidine and frf.:NAT on plates containing 100 ug/mb noursecthricin,  All strains were confirmed
by diagnostic PCR. Strain W303 pdril pdr34 was constructed from W303-1A (American Type Culture
Collection (ATCC) 208352 by deleting PDR T and PDR3 with kan-MX8 casseties separately in MATa and
MATO W303a isolates, mating, sporulating, and identifying the double deletion haploids by tetrad
dissection and identification of non-parental ditype tetrads. 3Strain W-ergd was derived from W303 pdris
pdr3A by deleting SNQ2 with NAT-MXE, YARPT with HIS3-MX6, and ERG3 with BleMX.

Strain ApoE-mga2A was generated by amplifying 1000 base pairs {bp) upsiream and
downstream of the MGAZ ORF in a strain in which MGAZ was deleted using a G418 (GENETICING)
resistance cassetie (kanMX) (Piotrowski et al. Froc. Natl Acad. Sci. USA 112(12)E1490-1497, 2015} and
transforming the resulting deletion cassette into the ApoE4 strain in the BY4741 (ATCCO 201388) genetic
background. The ApokE strain is described, for example, in International Patent Application Publication
MNo. WO 2016/040794, which Is incorporated herein by reference in its entirety,

The aipha-synuclein expression strain was made in the same manner as described in Su et al.
Dis. Model Mech. 3(3-4):194-208, 2010, except that the alpha-synuclein construct lacked the green
fluorescent protein (GFP) tag.

Strain ofe 1A (yeast ofe? deletion muiant) was constructed by deleting OLET with NAT-MXE in
BY4741, amplifying the deletion cassetie from the genomic DNA of the resulling strain with primers

flanking the ORF by 1000 bp upstream and downstream, fransforming the resulting deletion cassetie info
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W303 pdr1A pdr34, and plating transformants on YPD media containing G418 (200 ug/mb) and
noursecthricin (100 pg/mb) with 0.01% TWEEN®-20 and 0.5 mM oleic and palmitcleic acids.

To generate yeast strains expressing SCD1 or SCDS as the sole desaturase, the human SCD1
and SCD5 genes were cloned from cDNAs (Harvard PlasmiD database Clone 1D HsCDO0O0340237 for
SCD1 and HsCD00342695 for SCDS) into yeast plasmid pRS316 (ATCC 77145) between the yeast
TDH3 promoter and the CYCT terminator. The coding sequence of yeast OLET was also cloned into this
plasmid). These clones were then transformed info the ofe14 strain and plated on CSM-Ura media (CSM

facking uracil) with 2% glucose (w/v) and independent colonies were isolated and amplified.

Compound Profiling Methods

All compound profiling experiments were performed using the same basic protocol. Different
genetic backgrounds (e.g., gene deletions) or conditions (e.g., addition of oleic and palmitoleic acid) were
replaced as indicated below.

Yeast were cultured using standard techniqgues in complete synthetic media (CSM) and yeast
nitrogen base supplemented with 2% {w/v) carbon source (glucose, raffinose, or galactose) to regulate
the expression of the toxic disease protein. An initial starter culture was inoculated in 3 mb CSM-Glucose
media and incubated overnight in a 30°C shaker incubator (225 rpryy. Saturated moming cultures were
then diluted 1:20 in fresh CSM-Raffinose media and grown for 6 h to an CDeoy {(oplical density) of ~0.4~
0.8 at 30°C with shaking.

Compound stocks (10 mM in 100% DMSQO) were arrayed into 384 round well, v-bottom
polypropvlene plates and diluted according o indicated dilution factors. Compound administration was
performed in two separate steps. First, 15 ul of CSM-Galaclose (induces expression of toxic protein)
was dispensed into clear 384 well assay plates using a MULTIDROP™ Combi reagent dispenser. The
diluted compound siock plates were then applied io the assay plates using an automated workstation
(Perkin Elmer JANUS ™) putfitted with a 384 pin tool containing slotied pins that deliver 100 nl. of
compound. The cultures described above were then diluted to a 2x concentration (0.03 and 0.08 for
alpha-synuciein and ApoE, final ODeoo of 80.015 and 0.04) in CSM-Galactose. For wild-type and
QOle1/SCD1/SCHS plasmid-containing strains, the 2x celi density was 0.02. In all experiments, 15 yl
culture was then dispensed into the pinned assay plate to achieve 30 pl of the 1x ODsos culture and a top
drug concentration of 33.3 uM. For 88-well assays (Figs. 1A and 1B), compound dilutions in DMSO were
generaied in 96 well plates and 1 pyl. was manually pipetied into 86 well clear boitom assay plates.

For experiments with oleic and palmiloleic acid supplementation (Figs. 24, 2B, 4, and 5},
TWEEN®-20 was first added to culture media at a concentration of 0.01%. Oleic and palmitoleic acid
were both then added at the indicated concentrations (0.08 to 0.5 mM) and mixed thoroughly priorio
compound pinning or the addition of yeast.

For experiments using a plasmid-bome copy of Olet, SCD1, or SCD5 (Figs. 3B, 6, and 7), media
facking uracil (8X-Ura, where X is glucose, raffinose, or galactose), was used for all steps of the
compound profiling protocol to ensure its maintenance throughout the assay.

After yeast delivery, assay plates were incubated under humidified conditions at 30°C for 24 to
40 h. ApocE4 rescue experiments were siopped at 24 h, aSyn experimenis at 40 h, Olet at 24 h, and

SCD1/SCD5 at 40 h. The growth of yeast was monitored by reading the ODeoo of each well using a
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microplate reader (Perkin Elmer EnVision™), Data were analyzed as follows. For model rescue
experiments, raw data were processed by background subtracting and calculating a fold-change relative
to DMBSO control [(EXP-0.035)/(DMSC-0.035) - where 0.035 is the ObDesoo contributed by an empty well
containing 30 pb of media alone]. For growth inhibition of wild-type cells, raw dala were processed by
background subtracting and converting values to a percent of the nontreated condition for that strain
[(EXP-0.035/{DMSO-0.035) x 100%].

Compound Sources

Compounds were sourced as follows: cycloheximide (Sigma Aldrich), AB38572 (Abcam),
CAY10566 (Abcam), MF-438 (Calbiochem), MK-8245 (Selleckchem), oleic acid (Sigma Aldrich),
palmitoleic acid (Acros organics), mycophenclic acid (Sigma Aldrich), and tunicamycin (Cayman
Chernical).
Compound 1 has the structure:

>\< onte
of N/\YC(L /

\\fo/’
Compound 1 may be synthesized by methods known in the arl. For example, as shown in the

scheme below:

/
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Step 1. Preparation of 1-{2-benzamidoacelyl)piperidine-4-carhoxylic acid.

o gCOOH
N

o

To a stirred solution of methyl 1-(2-benzamidoacetylipiperidine-4-carboxylate (5.0 g, 16.4 mmol
in tetrahydrofuran (50 ml) was added agueous sodium hydroxide (2 M, 16.4 mL). The mixture was
stirred at 20 °C for 2 h and then acidified by the addition of concentrated hydrochloric acid until pH 1. The
mixture was extracted with dichioromethane (80 mb x 3). The combined organic phases were washed
with saiurated aqueocus sodium chioride solution (30 mL), dried over anhydrous sodium sulfate, filtered,
and concentrated {o give crude product 1-(2-benzamidoacetyhpiperidine-4~carboxylic acid (3.25 g, 11.2
mmol, 68 %) as a yellow solid. M NMR (400 MHz, Methanol-d4) 6 7.87 (d, J=7.5 Hz, 2H), 7.59 - 7 .42 (m,
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aH), 4.39 - 4.20 (m, 3H), 3.92 (d, J=14.1 Hz, 1H), 3.24 (t, J=11.5 Hz, 1H), 2.98 - 2.88 {m, 1H), 2.62 (s,
1H), 2.08 - 1.89 (m, 2H), 1.81 - 1.53 (m, 2H).

Step 2: Preparation of N-(2-{4-(3-(3 4-dimethoxyphenyi}-1,2 4-oxadiazol-5-ylipiperidin-1-vi}-2-
oxoethyf)benzamide,

o-N ==
N
SeaATe
N —

To a stirred solution of 1-(2-benzamidoeacetylipiperidine-4-carboxylic acid (2.0 g, 6.892 mmol in
N,N-dimethylformamide (30 mL) was added N-hydroxy-3 4-dimethoxybenzimidamide (1.62 g, 8.27 mmol),
MN-ethyl-N-{propan-2-yhpropan-2-amine (2.67 g, 20.67 mmol, 3.61 mL) and 1-
[his(dimethyiamino)methylenel-1H-1,2,3-triazolol4, 5-blpyridinium 3-oxide hexafluorophosphate (2.62 g,
6.89 mmeol). The mixture was stirred at 20 °C for 2 h and then warmed a1 120 °C for 2 h. The reaction
midure was quenched by addition of waler (40 mL), then the midure was extracted with ethyl acetate (80
mi. x 3. The combined organic phases were washed with saturated agueous sodium chioride solution
(30 mL), dried over anhydrous sodium sulfate, filtered, and concentrated to give crude product that was
purified by chromatography (sHlica, petroleum ether : ethyl acetate = 20 : 1o 1 : 2) {0 give a vellow solid.
The vellow solid was washed with ethyl acetate (30 mL), then the mixiure was filtered, and the filter cake
was dried in vacuo to give N-(2-(4-(3-(3 4-dimethoxyphenyh-1,2 4-oxadiazol-5-yhpiperidin-1-yi)-2-
oxoethyhbenzamide (1.29 g, 2.86 mmol, 42 %) as a white solid. TH NMR (400 MMz, CDCI) 6 7.92 - 7.84
(m, 2H), 7.80 (s, 1H), 7.58 - 7.44 (m, 3H), 7.41 - 7.35 {(m, 1H), 7.28 - 7.26 (m, 2H), 6.92 (d, J=8.8 Hz, 1H),
4.58 - 4.47 (m, 1H), 4.32 (d, J=3.9 Hz, 2H), 3.99 - 3.88 (m, TH), 3.37 - 3.06 {m, 3H), 2.28 - 2.13 {m, 2H),
2.067 - 1.89 (m, 2H), LOMS (E31) [M+H]* = 451.3.

Compound 2 has the stiucture:

“:%‘Q _
N \ /4 |
N NN
N /

O

Compound 2 may be synthesized by methods known in the arl. For example, Compound 2 may

be synthesized as shown in the scheme below:
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Step 1: Preparation of 1, 3-dimethyi-1H-indazole-6-carbonitrile.

NC— )
e fi
/!

DIPEAHBTU,DMF

NN

To a stirred solution of 6-bromo-1,3-dimethyl-1H-indazole (400 mg, 1.78 mmol) in N,N-

5 dimethyiformamide (5 mbL) was added zinc cyanide (208 mg, 1.78 mmol, 112 pyb) and
tetrakistriphenviphosphine)palladium{0) (205 mg, 178 umol, 0.10 eq) under nitrogen. The mbdure was
heated at 100 °C for 18 h, then cooled to 20 °C, water (10 mlb) added, and the resulting mixture was
extracted with ethyl acetate (40 mb x 3). The combined organic phases were washed with saturated
agueocus sodium chioride selution (15 mb) and dried over anhydrous sodium sulfate. The organic phase

10 was filtered and concentrated in vacuo to give crude product. Petroleum ether (40 mbl) was added o the
crude product, then the mbdure was fillered, and the filter cake dried in vacuo to give 1,3-dimethyl-1H-
indazole-6-carbonitrile (250 mq, 1.46 mmol, 82 %) as a white solid. "H NMR (400 MHz, CDCE) 8§ 7.78 -
7.71 (m, 2H), 7.34 (dd, J=1.3, 8.3 Hz, 1H), 4.07 (s, 3H), 2.61 (s, 3H).

15 Step 2: Preparation of (Z)-N-hydroxy-1,3-dimethyi-1H-indazole-6-carboximidarnide.

HONN
k\
7
HoN P
N
/

To a stirred solution of 1,3-dimethyl-1H-indazole-8-carbonitrile (100 mg, 584 ymol) in ethanol (2
mkb) was added hydroxylamine hydrochioride (81 mg, 1.17 mmol), triethylamine (118 mg, 1.17 mmol, 161
ul) and water (200 pl). The midure was heated at 75 °C for 2 h. After cooling to 20 °C, water (5 ml)

20 was added o the solution. The midure was exiracted with dichloromethane (30 mL x 3). The combined
organic phases were washed with saturated aqueous sodium chioride solution (5 mbL) and dried over
anhydrous sodium sulfate, then fillered and concentrated in vacuo to give (4)-N-hydroxy-1,3-dimethyl-1H-
indazole-G-carboximidamide (140 mg) as a white solid. LCMS (ES!) nvz: [M+H]" = 205.1.
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Step 3: Preparation of N-(2-(4-(3-(1, 3-dimethyl-T1H-indazol-6~-yi}-1, 2 4-oxadiazol-5-ylipiperidin-1-vij-2-

{
}NC}»{N{

oxoethyf)benzamide,

H
!

(‘“\\\\ HN N
=/

To a stirred solution of 1-(2-benzamidoacetylipiperidine-4-carboxylic acid (120 mg, 413 ymob in
N,N-dimethylformamide (2 mbL) was added (Z2)-N'-hydroxy-1,3-dimethyl-1H-indazole-6~carboximidamide
(101 mg, 486 uymol), (@-(1H-benzotriazol-1-yD~1,1,3,3-tetramethyluronium hexafluorephosphate) (156 mg,
413 umoly and N-ethyi-N-(propan-2-yi)propan-2-amine (160 mg, 1.24 mmol, 216 ubL). The mixiure was
stirred at 20 °C for 2 h, then heated at 120 °C for 2 h. The reaction mixdure cooled then purified directly
by prep-HPLC (column: Waters Xbridge 150x2.5mm 5um; mobile phase: jwater (10mM ammonium
carbonate)-acetonitrile]; B%: 30%-65%,12 min) to give N-(2-(4-(3~-(1,3~dimethyl-1H-indazol-6-y)-1,2 4-
oxadiazol-5~-yhpipsridin-1-y)-2-oxoethyhbanzamide (48 mg, 101 pmol, 25 %) as a yellow solid. H NMR
{400 MHz, CDChL) 6 8.02 (s, 1H), 7.81 - 7.73 (m, 3H), 7.86 (dd, J=0.6, 8.4 Hz, 1H), 7.48 - 742 (m, 1H),
742 -7.35(m, 2H), 7.28 {(br. s., 1H), 4.46 (d, J=14.1 Hz, 1H), 4.24 (d, J=3.9 Hz, 2H), 4.01 (5, 3H), 3.85
{d, J=13.7 Hz, 1H), 3.28 (ddd, J=3.6, 10.5, 14.2 Hz, 2H)}, 3.13 - 3.04 {m, 1H), 2.53 (5, 3H), 2.26 - 2.15 {m,
2H), 2.04 - 1.88 (m, 2H); LCMS (ES]) mvz: [M+HP = 458.3.

Compound 3 has the structure:

0N\
e S YWal

I ﬁ”ﬂ\EjN\v/J /O

Compound 3 may be synthesized by methods known in the arl. For example, Compound 3 may

be synthesized as shown in the scheme below:
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Step 1. Preparation of 1-(2-benzamidoacelylpiperidine-4-carboxylic acid.

o COOH
e

N
o
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To a stirved solution of methyl 1-(2-benzamidoacetyDpiperidine-4-carboxylate (5.0 g, 16.4 mmol)
in tetrahvydrofuran (50 ml) was added aqueous sodium hydroxide (2 M, 16.4 mL). The mbdure was
stirred at 20 °C for 2 h and then acidified by the addition of concentrated hydrochloric acid until pH 1. The
mbdure was extracted with dichloromethane (80 mb x 3). The combined organic phases were washed
with saturated aqueous sodium chioride solution (30 mlL), dried over anhydrous sodium sulfate, fillered,
and concentrated to give crude product 1-(2-benzamidoacetyhpiperidine-4-carboxylic acid (3.25 g, 11.2
mmol, 68 %) as a yellow solid. "H NMR (400 MHz, Methanol-d4) § 7.87 (d, J=7.5 Hz, 2H), 7.59 - 7.42 (m,
3H), 4.39-4.20 (m, 3H), 3.92 (d, J=14.1 Hz, 1H), 3.24 {, J=11.5 Hz, 1H), 2.98 - 2.88 (m, 1H), 2.82 (s,
1H), 2.08 - 1.89 (m, 2H), 1.81 - 1.53 {m, 2H).

Step 2: Preparation of N-(2-{4-(3-(3, 4-dimethoxyphenyi)-1, 2 4-oxadiazol-5-ylpiperidin-1-yij-2-
oxoethyl)henzamide,
Q-‘-N

N\ =

o
ﬁ/\ﬁ/N O
o

To a stirred solution of 1-(2-benzamidoacetylypiperidine-4~carboxylic acid (2.0 g, 6.89 mmol} in
N,N-dimethylformamide (30 ml) was added N-hydroxy-3,4-dimethoxybenzimidamide (1.62 g, 8.27 mmol),
N-ethyl-N-{propan-2-yhpropan-2-amine (2.87 g, 20.67 mmol, 3.61 mL) and 1-
fhis(dimethviamino)ymethylenel]-1H-1,2,3-triazolo[4, 5-blpyridinium 3-oxide hexafluorophosphate (2.62 g,
6.89 mmol). The mixture was stirred at 20 °C for 2 h and then warmed at 120 °C for 2 h. The reaction
midure was quenched by addition of water (40 mL}, then the mixiure was extracted with ethyl acetate (80
mi. x 3. The combined organic phases were washed with saturated agueous sodium chioride solution
(30 mL), dried over anhydrous sodium sulfate, filtered, and concentrated to give crude product that was
purified by chromatography (stlica, petroleum ether : ethyl acetale = 20 . 1 {0 1 : 2} {o give a vellow solid.
The vellow solid was washed with ethyl acetate (30 mL), then the mixture was filtered, and the filter cake
was dried in vacuo to give N-(2-(4-(3-3 4-dimethoxyphenyh-1,2 4-oxadiazol-53-yhpiperidin-1-yh-2-
oxoethyhbenzamide (1.29 g, 2.88 mmol, 42 %) as a white solid. "H NMR (400 Mz, CDOIY 8 7.92-7.84
(m, 2H), 7.80 (s, 1H), 7.58 - 7.44 (m, 3H), 7.41 - 7.35 (m, 1H), 7.28 - 7.26 (m, 2H), 6.92 (d, J=8.8 Hz, 1H),
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4.58 - 4,47 (m, 1H), 4.32 (d, J=3.9 Hz, 2H), 3.99 - 3.88 (m, 7H), 3.37 - 3.06 (m, 3H), 2.28 - 2.13 (m. 2H),
2.07 - 1.89 (m, 2H); LCMS (ESI) [M+H]* = 451.3.

Compound 4 has the structure:

\ __/
-

ateatats

Compound 4 may be synithesized by methods known in the art. For example, Compound 4 may
be synthesized as shown in the scheme below:

HO~
- Zn{CN
Br—? NNz N~ \ EtzN, NH,OH.HCI )L
PA(PPha)s
Ry i ................................. oo ,[ oo HZN
/NMN DMF N—fN EtOH,H,0 N’N

DIPEAHBTU,DMF

~N
= < \ HNM} O\<
Step 1: Preparation of 1,3-dimethyi-1H-indazole-8-carbonitrife.

N
/

To a stirred solution of 6-bromo-1,3-dimethyl-1H-indazole (400 mg, 1.78 mmol) in NN~
dimethyiformamide (5 mb) was added zinc cyanide (209 mg, 1.78 mmol, 112 yb) and
tetrakis(friphenyiphosphine)palladium(0) (205 mg, 178 umol, 0.10 eq) under nitrogen. The mibdure was
heated at 100 °C for 18 h, then cooled to 20 °C, water (10 mlb) added, and the resuiting mixture was
extracted with ethyl acetate (40 mib x 3). The combined organic phases were washed with saturated
agueous sodium chioride solution (15 mbL) and dried over anhydrous sodium sulfate. The organic phase
was fiflered and concenirated in vacuo to give crude product. Petroleum ether (40 ml) was added to the
crude product, then the mixure was filtered, and the filter cake dried in vacuo to give 1,3-dimethyl-1H-
indazcle-6-carboniirile (250 mg, 1.48 mimol, 82 %) as a white sclid. 'H NMR (400 MHz, CDCE) §7.78 -

71 {m, 2H), 7.34 {dd, J=1.3, 8.3 Hz, 1H), 4.07 (s, 3H), 2.61 (s, 3H).
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Step 2: Preparation of (Z)-N-hydroxy-1,3-dimethyi-1H-indazole-6-carboximidarnide.

HO-N
I
HN
N—"E\'\E

/

To a stirred solution of 1,3-dimethyl-1H-indazole-6-carbonitrile (100 mg, 584 umaol) in ethanol 2
mi) was added hydroxylamine hydrochioride (81 mg, 1.17 mmol), triethylamine (118 mg, 1.17 mmol, 161
uly and water (200 yl). The mibdure was heated at 75 °C for 2 h. After cooling 1o 20 °C, water (5 ml)
was added o the solution. The midure was exiracted with dichloromethane (30 mL x 3). The combined
organic phases were washed with saturated aqueous sodium chioride solution (5 mbL) and dried over
anhydrous sodium sulfate, then fillered and concentrated in vacuo to give (4)-N-hydroxy-1,3-dimethyl-1H-
indazole-G-carboximidamide (140 mg) as a white solid. LCMS (ES) nvz: [M+H]* = 205.1.

Step 3: Freparation of N-(2-(4-{3-(1, 3-dimethyi-1H-indazol-6-yi}-1, 2, 4-oxadiazol-S-yiipiperidin-1-yi}-2-

oxoethyilbenzamide.

b
~N
ya HN— 3
O~

To a stirred solution of 1-(2-benzamidoacetylipiperidine-4-carboxylic acid (120 mg, 413 ymol) in N N-
dimethyiformamide (2 mb) was added (Z)-N'-hydroxy-1,3-dimethyl-1H-indazole-6-carboximidamide (101
mg, 496 ymol), (2-(1H-benzotriazol-1-yh-1,1,3,3-tetramethyiuronium hexafluorophosphate) (156 mq, 413
umol) and N-ethyl-N-(propan-2-ylipropan-2-amine (160 mg, 1.24 mmol, 216 ul). The midure was stirred
at 20 °C for 2 h, then heated at 120 °C for 2 h. The reaction mixiure cooled then purified directly by prep-
HPLC {column: Waters Xbridge 150x2.5mm Sum; mobile phase: [water (10mM ammonium carbonaie)-
acetonitrile]; B%: 30%-65%,12 min) to give N-(2-(4-(3-(1,3-dimethyi-1H-indazol-8-yh-1,2 4-oxadiazol-5-
yhpiperidin-1-y)-2-oxoethyhbenzamide (46 mg, 101 ymol, 25 %) as a yellow solid. "TH NMR (400 MHz,
CDCL) 6 8.02 (s, 1H), 7.81 - 7.73 (m, 3H), 7.66 (dd, J=0.6, 8.4 Hz, 1H), 7.48 - 7.42 (m, 1H), 742 - 7.35
(m, 2H), 7.26 (br. s, 1H), 4.46 (d, J=14.1 Hz, 1H), 4.24 (d, J=3.9 Hz, 2H), 4.01 {5, 3H), 3.88 (d, 4=13.7
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Hz, 1H), 3.29 (ddd, J=3.8, 10.5, 14.2 Hz, 2H), 3.13 - 3.04 (m, 1H), 2.53 {3, 3H), 2.26 - 2.15 (m, 2H), 2.04 -
1.89 (m, 2H); LCMS (ES) miz: [M+H]* = 459.3.

Compound 5 has the structure:

Compound 5 may be synthesized by methods known in the art. For example, Compound 5 may

be synthesized as shown in the scheme below:

}@ s 05N>~<}e

HBTU, DIPEA, DMF @/LN/\[/

A g o
/ § /Q

Hzia

oy

Step 1. Preparation of N-{(R}-2-[4-[3-(3 4-dimethoxyphenyl}-1, 2, 4-oxadiazol-5-yi]-1-piperidyll-1-methyl-2-
oxo-ethyllbenzamide and N-{{8)- 2-[4-[3-(3,4-dimethoxyphenyl}-1, 2 4-oxadiazol-5-yi]-1-piperidyi}-1-

methyl-2-oxo-ethyijbenzamide.
o-N
A\—_ 7/
MN> 0

N~ O
~ /

To a stirved solution of 3-(3 4-dimethoxyphenyh-5-(4-piperidyl)-1,2,4-oxadiazole (150 mg, 518
umol) and 2-benzamidopropanocic acid (105 myg, 544 pmol) in N,N-dimethylformamide (2 mlL) was added
(Z2-(1H-benzotriazol-1-yh-1,1,3, 3-tetramethyluronium hexafluorophosphate) (196 mg, 518 umol) and N-
ethyl-N-(propan-2-yhpropan-2-amine (201 mg, 1.56 mimol, 271 pl). The mixture was stirred at 20 °C for 5
h. The crude product was purified by prep-HPLC (column: Luna C18 150x25 5um; mobile phase: {water
{(10mM ammonium carbonate)-acetonitrile]; B%: 35%-65%,12 min) to give rac-N-(1-(4-(3-(3 4~
dimethoxyphenyl)-1,2, 4-oxadiazol-5-yhpiperidin-1-yh-1-oxopropan-2-yhbenzamide then the product
purified by SFC separation (column: AD{250x30mm, Sumy); mobile phase: [Neu-1PA]; B%: 42%-42% min)
to give N-[2-[4-[3-(3,4-dimethoxyphenyi)-1,2 4~oxadiazol-5-yi}-1~-piperidyl]- 1-methyi-2-oxo-
ethyllbenzamide, Enantiomer 1 83 mg, 134.93 umol, 28 %} as a white solid and N-[2-[4-[3-(3 4-
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dimethoxyphenyh-1,2, 4-oxadiazol-5-yll-1-piperidvil-1~-methyl-2-oxo-ethylibenzamide, Enantiomer 2 (56
mg, 120 ymol, 23% as a white solid.

N-[2-[4-[3-(3 4-dimethoxyphenyh-1,2 4-oxadiazol-5-vil-1-piperidyli-1-methyl-2-0ox0-
ethyllbenzamide, Enantiomer 1;
H NMR (400MHz, DMSO-ds) 8 = 8.683 (brdd, J=7.3, 16.1 Hz, 1H), 7.88 (brd, J=7.5 Hz, 2H), 7.62 - 7.41
(m, 5H), 711 (brd, J=8.2 Hz, 1H), 4.97 (brd, J=6.4 Hz, 1H), 4.43-4.24 (m, 1H), 4.10 - 3.95 (m, 1H), 3.82
(s, 6H), 3.42 (bri, J=10.8 Hz, 1H), 3.30 - 3.21 {m, 1H), 2.89 -~ 2.83 (m, 1H), 2.09 (br d, J=11.8 Hz, 2H),
1.83 - 1.60 (m, 2H), 1.30 (br s, 3H); LCMS (ESH mv/z; [M+H]* = 485.3. ee = 100%.

N-[2-[4-[3-(3 4-dimethoxyphenyh-1,2 4-oxadiazol-5-yil-1-piperidyll-1-methyl-2-0x0-
ethyllbenzamide, Enantiomer 2
H NMR (400MHz, DMSO-ds) § = 8.85 (brdd, J=7.6, 16.1 Hz, tH), 7.98-7.86 (m, 2H), 7.70 - 7.41 {m,
SH), 713 (brd, J=8.2 Hz, 1H), 5.00 (brd, J=8.5 Hz, 1H), 4.48 - 4.24 {m, 1H), 4.12 - 3.98 (i, 1H), 3.85 (s,
B8H), 3.45 (ort, S=10.7 Hz, 1H), 3.27 (brs, 1H), 3.05-2.83 (m, tH), 212 {brd, J=12.5 Hz, 2H), 1.88 - 1 .61
(i, 2H), 1.32 (br s, 3H); LCMS (E8D myz: [M+H] = 485.3. ee = 99.8

Compound 6 has the structure:

crN <

Compound 8 may be synthesized by methods known in the art. For example, Compound 8 may

be synthesized as shown in the scheme below:

o-N BGGHNA\TOH
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H NMR (400 MHz, CDCL) 5 8.93 (br s, 1H), 8.63 (d, J=4.0 Hz, 1H), 8.19 (d, J=7.7 Hz, 1H), 8.10 (s, 1H),
7.89 - 7.80 (m, 2H), 7.76 - 7.74 (m, 1H), 7.47 - 7.41 (m, 1H), 4.56 (brd, J=13.7 Hz, 1H), 4.35 (d, J=4.4
Hz, 2H), 4.09 (s, 3H), 3.96 (brd, J=13.9 Hz, 1H), 3.44 - 3.31 (m, 2F), 3.15 (brt, J=10.7 Hz, 1H), 2.60 (s,
3H), 2.34 - 2.23 (m, 2H), 2.11 - 1.95 (m, 2H); LOMS (ES) miz: [M+H]* = 460.2.

Compound 7 has the structure:
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Compound 7 may be synithesized by methods known in the art. For example, Compound 7 may

be synthesized as shown in the scheme below:

] ?\/ on HO N%—('::_{ﬂ/ Q»—?ﬂ}h /N::.\
[ T i Hal h Y
— JN I Tr RN Do | E—— ""‘\N”\ N~ - Iom N
@ 3 RRENDOGM N -~ ¥ 0 HETU, DIPEA N /
L /2 Y R ( Moo & &N &
o/ e N/

1H NMR (400MHz, CHLOROFORM-d) 8 = 8.11 (d, J=8.4 Hz, 1H), 7.89 (d, J=8.2 Hz, 1H), 7.85 (d, J=8.2
Mz, 1H), 7.56 - 7.50 (m, 1H), 7.47 - 7.41 (m, 2H), 4.60 - 4.41 (m, 5H), 4.16 (s, 3H), 4.12 - 4.05 (m, 1H),
3.41-3.31 (m, 2H), 3.06 - 2.98 (m, 1H), 2.62 - 2.57 (m, 3H), 2.25 (br {, J=14.6 Hz, 2H), 2.05 - 1.94 (m,
2H): LCMS(ESH miz: [M+H]*472.3.

Drug Resistant Mutant Selection

Strains GMYF and W-erg3 were grown to saturation in CSM-glucose, cenirifuged, resuspended
in phosphate-buffared Satine (PBS), and platad at a density of 107 cells/plate on solid 15cm petri dishes
containing C3M with 2% galactose (wiv), 2% (wiv) agar, and 10 uM Compound 3, and incubated at 30°C.
Resistant colonies were isclated after 5-7 days, re-sireaked on the same media, and resistance
reconfirmed. Culiures of validated strains were then inoculated for genomic DNA isolation using a
YeaStar™ yeast genomic DNA kit (Zymo Research).

Libranes were prepared for sequencing using he Hiumina NEXTERA™ library prep kit and
saquenced vig Humina HiSeg™ 2500 1X50 bp (single end reads). Seguencas were aligned o the &,
carevisige reference genome (SZ88C0RE4-1-1, Saccharomyces Genome Database (SGD)) using
Burrows-Wheeler Aligner (BWA, see, e.g., Li et al. Bioinformatics 25:1754-1780, 2009; Liet al.
Bioinformatics 2010, Epub (PMID 20080505)). The BYWA oulputl SAL files were converted (o SAM files
using BWA. The SAM files were sorted using SAMtools 1.3.1 (Li ei al. Bicinformatics 25.2078-2078,
2009, Variants {single-nucigotide polymorphisms (SNPs), indels) wers identified using Freebaves (sge,
e.g., arkiv:1207. 38077, Varant locations were summarized using snpEFF (Cingolani et al. Fly (Austin)
B(2380-32, 2042},

Quantitative Lipid Profiling

Cvernight cultures of yeast strain W303 pdriA pdr3A were diluted into CSM media with 2% (wiv)
raffinose, ODeoo .25, and grown for 4 h before resuspending at an ODeoo of 0.2 in CSM media with 2%
(wiv) galactose and adding Compound 2 or DMSO at the indicated concentrations. Cells were grown for
the indicated timepoinis before centrifugation, washing once in PBS, and freezing pellets. Lipids were
extracted from pellels by resuspending the pellets in 600 yl. methanol, 300 ub water, and 400 ul
chioroform, followed by cell lysis by voriexing with glass beads for 1 min. Samples were then centrifuged
at 10,000 x g for 10 min, and the botiom layer that formed {(organic/lipids) was moved into a new tube and

evaporated. Samples were then analyzed by LC/MS/MS using a Thermo Scientific Q Exactive™
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Crbitrap™ coupled {o a Dionex UltiMate® 3000 ultra-high performance liquid chromatography system,
following the method described in Tafesse et al. PLoS Pathog. 11(10): 1005188, 2015,

B. Resuifs

The effect of 1,2 4-oxjadiazoles on cell growth was assessed in a controf condition and in a yeast
model for ApoE4 toxicity (see International Patent Application Publication No. WO 2016/040794). The
control condition was growth of the ApoE4 strain under non-inducing conditions using raffinose as the
carbon source. The 1,2 4-oxadigzoles exhibited a bell-shaped rescue curve in the ApoE4 model (Fig. 1A,
fop panel). Al higher concentrations, these compounds inhibited the growth in the control condition (Fig.
1B, bottom panel). The potency of model rescue correlated well with the potency of growth inhibition
across the entire series of 1,2 4-oxadiazoles tested (Fig. 18). These relationships indicate that the
growth inhibition arises from an “on-target” activity, i.e., over gcolivation or inhibition of a target that results
in slowed growth,

Drug-resistant mutants can be used to identify the target of the compounds, for example, by
preventing or reducing drug binding, and therefore aliowing growth under inhibitory doses of 1,2,4~
oxadiazole concenirations. Twenty drug-resistani mutants were isclated, and the mutants were subjected
to whole-genome sequencing in order to identify genetic lesions associated with the drug resistance.
Surprisingly, all mulations identified in the drug resistant mutants localized to OLE1 (YGLOSEW), the sole
stearoyi~-CoA desaturase (SCD; also referred {0 as AB-desaturase) in yeast (Fig. 8). The drug resistant
mutants specifically conferred resistance o 1,2,4-oxadiazoles, but were not cross-resistant to other toxic
compounds. The ofe? mulations identified included indels and substitution mutations, including A305Y,
L118A, S190T, A305T, 1301N, A81T, 81807, P123T, and E118CQ. Theses mutations are relative to the
wild-type OLE1 sequence provided below.

MPTSGTTIELIDDOFPKDDSASSGIVDEVDLTEANI LATGLNKKAPRIVNGFGSLMGSKE

MVSVEFDRRKGNEKKSNLDRLLEKDNQEKEEARTKIHT SEQPWTLNNWHOHINWLNMVLVC

GMPMIGWYFALSGRKVPLHLNVELEFSVEYYAVGGVSITAGYRRLWSHERSYSAHWPLRLEFYA

TFGCASVEGSAKWWGHSHRIBHRYTDTLRDPYDARRGLWY SHMGWML LKPNPRKYKARADT

TOMTDDWTIRFQHRHY I LIMLLTAFVI PTLICGYFFNDYMGGLIYAGFIRVEVIQQATFC

INSLAHYIGTQPFDDRRTPRDNWITAIVIFGEGYHNFHHEFPTDYRNATKWYQYDPTKVI
IYLTSLVGLAYDLEKKFSONATEEALIQQEQRKKINKEKKAKINWGEVLTDLPMWDKQT FLAK
SKENKGLVIISGIVHDVSGY ISEHPGGET LIKTALGKDATKATSGGVYRHSNAAQNVLAD

MRVAVIKESKNSAIRMASKRGEIYETGREF (SEQ 1D NO: 1)

These dala strongly suggest that Qle1 is the target of 1,2 4-oxadiazoles. Additionally, addition of
exogenous oleic acid reversed both growth inhibition of wild-type cells and rescue of toxicily in a yeast
disease model of alpha-synuclein toxicity (Figs. 2A and 2B, respectively). Likewise, these effects were
specific for 1,2, 4-oxadiazoles, but not other toxic compounds,

Drug-resistant Ole1 mutations reduced 1,2 4~oxadiazole-induced growth inhibition in wild-type
cells (Fig. 3A). The same muiations also increased the EC50 (concentration that gives half-maximal

response) in the coniext of the alpha-synuclein model, which is consistent with reduced binding {o the
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farget. These shifis in does response were specific for 1,2 4-oxadiazoles. These data further support
that Ole1/SCD is the target for both growth inhibition and rescue of toxicity in disease models.

The OLET gene is essential in Saccharomyces cergvisiae. However, strains deleted for OLET
{ole14) are viable if their growth media is supplemented with oleic/palmitoleic acid. The ofe 1A strain
supplemented with exogenous fatty acids was fully resistant {0 1,2 4-oxadiazoles (Fig. 4). in other words,
in the absence of the farget, Clet, the 1,2,4-oxadiazoles do not have growth inhibition activity.
independently, a chemical genetics approach identified MGAZ, the transcription factor that regulates
Qlel. Genetic deletion of MGAZ (mgazd) phenocopied the effects of 1,2 4-oxadiazoles (Fig. 5). mga24d
cells have reduced Clet levels, which itself rescues toxicity in the yeast disease models (e.g., the ApoE4
model). Supplementation of the growth media with cleic acid reversed this effect, similar {o the resulis
described above. Consistent with these datla, treatment of yeast cells with the 1,2 4-oxadiazole
Compound 2 inhibited lipid desaturation (Figs. 8A-8D). Overall, these data provide stilf further evidence
that Ole1/SCD is the target of 1,2 4-oxadiazoles.

Humanized yeast strains expressing the human SCD proteins SCD1 or 8CD5 were generated by
genetic deletion of OLET and expressing human SCD1 or SCD5 on a plasmid. Yeast expressing OLET
were resistant to known SCD1/SCDS inhibitors such as AB38572, CAY10566, MF-438, and MK-8245
{Fig. 8), suggesiing that they do not targel the yeast enzyme. In marked conirast, in the SCD1 and SCD5
humanized strains, the known SCD1/SCDS inhibitors were extremely potent, with low nanomolar half-
maximal inhibitory concentration (1C50) values (Fig. 6).

The effect of 1,2,.4-0xadiazoles was also evaluated in both of the humanized SCD1 and SCD5
models. 1,2 4-oxadiazoles inhibited the growth of the SCD1 and/or SCD1 yeast strains, and differences
in the structure-gctivity relationship (SAR) between the three SCD proteins was observed (Fig. 7). Some
compounds inhibited the growth of both the SCD1 and the SCD5 sirains. Other compounds appeared to
target only the veast enzyme. Out of a tolal of 250 1,2,4-oxadiazoles tested, 117 compounds exhibited
significant aclivity (e.g., greater than 50% inhibition of growth) against the human enzymes, i.e., SCDH1
and/or SCD5. The divergent SAR provides additional strong evidence for 3CD being the target o 1,2,4-
oxadiazoles.

Finally, treatment of yeast cells with the 1,2 4-oxadiazole Compound 2 inhibited lipid desaturation
(Figs. 8A-80), providing additional confimatory evidence that SCD is the target of 1,2 4-oxadiazoles.

Taken together, these data demonstrate that Ole1/SCD is the target of 1,2 4-oxadiazoles, and
that these compounds inhibit Ole1/SCD. Further, these data show that inhibition of Ole1/SCD rescues
cell toxicity associated with expression of neurclogical disease proteins in yeast models, including ApoE4
and alpha-synuciein models, suggesting that SCD inhibition as a therapeutic approach for neurclogical

disorders including Alzheimer's disease and Parkinson’'s disease.

Example 2: SCD inhibition Rescues Alpha-Synuclein-Dependent Cell Toxicity, Neurite
Degeneration, and Neuronal Cell Death
A. Materials and Methods

Molecular Biclogy and Compound Sources

Expression constructs for alpha-synuclein wild-type and AS3T (SNCA), empty vector controls
{(pcDNA, pCAGGs), and mRab1a were oblained from the Whitehead Institute (Massachusetts Institute of
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Technology, Cambridge, MA). The pSF-CAG plasmid was obtained from Oxford Genetics {Oxford, UK).
The red flucrescent protein (RFP) reporter plasmid, pSF-MAP2-mApple, was constructed by replacing the
CAG promoter with human MAPZ promoter seguence, and inserting mApple coding sequence into the
multiple cloning site. The RFP reporter plasmid, pSF-CAG-mKate2, was generaied by inserting the
mKate2 coding sequence into pSF-CAG plasmid by PCR assembly. CAY 10566 was purchased from
Abcam. “SMARTpool” siRNAs for SCD1 and SCDS were purchased from GE Dharmacon.

Celf Culture

U208 celis (Sigma-Aldrich) between passages 12 to 22 were cultured in McCaoy's 5A medium
{(ATCC) supplemented with 10% heat inaclivated fetal bovine serum (Thermo Fisher). Induced
pluripotent stem cells (IPSC)-derived neurons containing a triplication in the SCNA gene (83) were
maintained in brain-derived neurotrophic factor (BDNF), cyclic adenosine monophosphate (CAMP), and
glial celi-line derived neurotrophic factor (GDNF)-supplemented growth medium as previously described
{Chung et al. Science 342(6161):983-887, 2013). Four weeks after cells were diifferentiated into neurons,
cells were harvesied and RNA was extracied. PC12 cells (ATCC) were cultured in F12K medium
supplemented with 15% horse serum and 2.5 % fetal bovine serum (Thermo Fisher). RNA extracted from

the rat PC12 cells (passage 22) was used as a negative control for the expression of SCD1 and SCD5A.

RNA Purification and Reverse Transcription-Polymerase Chain Reaction {(RT-PCR)

Celis (iIPSC-derived neurons, PC12 and U208) were rinsed with ice-cold PBS {pH 7.4). Total
RNA was purified using an RNEasy® Mini Kit following the manufacturer's instructions {Qiagen).
Reverse transcription was performed with 150 ng RNA using a High-Capacity cDNA Reverse
Transcription Kit (Thermo Fisher) in a MASTERCYCLER® Pro thermal cycler (Eppendorfy. Realtime
PCR analyses of 2 yl. cDNA products in a total reaction volume of 20 b were carried out in duplicates
using TagMan® Fast Advanced Master Mix in a StepOnePlus™ Real-Time PCR System (Thermo
Fisher). The primer pairs and probes for real-time amplification of SCD1 and SCD5 were predesigned
TagMan® gene expression assays (Applied Biosystems # Hs01682761_m1 and #Hs00227692_mt,
respectively). Human bela-actin was used as an endogenous housekeeping control (Applied Biosystems

#4310881E). The relative guantity of gene transcript abundance was calculated using the AACE method.

Western immunoblotting

Cells were rinsed with ice-cold PBS and lysed in ice-cold radicimmunoassay precipitation buffer
(RIPA, Thermo Fisher) containing protease and phosphatase inhibitor cockialls (Sigma-Aldrich) for 15 min
on ice. The lysates were centrifuged at 10,000 x g for 10 min at 4°C. Supermatant was collected and
protein concentrations were measured using a bicinchoninic acid (BCA) kit (Pierce). Ten micrograms of
total protein were resolved in 4-12% NuPAGE® Bis-Tris gels (Thermo Fisher) by electrophoresis then
transferred to nitrocellulose membranes using the iBloi® system (Thermo Fisher). Membranes were
blocked in 1:1 dilution of ODYSSEY® blocking buffer (LI-COR Biosciences) and PBS for 1 h at room
temperature followed by incubation with primary anti-SCD1 (1/1000 dilution, Abcam) and anti-p-tubuiin
{(1/4000 dilution, Sigma-Aldrich) antibodies in blocking buffer containing 0.1% of TWEEN®-20 at 4°C
overnight with gentle rocking. After three washes with PBS plus 0.1% TWEEN®-20 (PBST), blots were
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incubated with secondary antibodies conjugated to IRDye® 680 or 800 (1:8,000, Rockland
immunochemicals) in blocking buffer for 2 hours at room temperature. After three washes with PBST and
two with water, blols were scanned in an ODYSSEY® guantitative fluorescent imaging system (LI-COR

Biosciences).

UZ0S Cefl Transfection

U208 cells were irypsinized using 0.25% trypsin-EDTA (Thermo Fisher) for 5 min at 37°
followed by centrifugation at 800 rpm for 5 min at room temperature. Cell peliets were re~suspended in
SE solution (Lonza Biologics, Ing.) at a density of 1x10% celis/ul.. Alpha-synuclein wild-type or empty
control (pcDNA) plasmids were transfected at a ratio of 10 mg per 1,000,000 cells. For genetic modifier
studies, mRab1a was titrated at various concentrations in the presence of SNCA plasmids. Nucleofection
was performed using 4D-NUCLEOFECTOR™ System (Lonza Biosciences, Inc.) under program code
CM130 in either 20 pul. Nucleocuvette ™ strips or 100 ul single Nucleocuvettes™. Cells recovered at room
temperature for 10-15 minutes after nucleofection before further handling. Pre-warmed medium was
added and cells were thoroughiy but gently mixed {o a homogenous suspension before plating. Celis
were seeded at 2x10* cells/100 pliwell into 98 well PLD-coated white plates (Corning, Inc.) using a

customized semi-automated pipetting program (VIAFLO 384/98, Integra Biosciences).

{208 ATP Assay

Powders of reference SCD inhibitors (CAY10586, AB38572 and MF-438) were resuspended and
serial diluted in DMSQ. Compound treatment solutions were then prepared in complete U20S growth
medium such that compounds were held at 6-fold higher than the final intended treatment concentration.
Al 4 h after nucleofection, 20 b of the 6x compound solutions were then added {o wells confaining SNCA
transfecied cells and 100 pl growth media. The final DMSO concentration was 0.3%. Plates were gently
rocked to mix the drug solution into well media, and plates were incubated for 72 h with the compounds.
Plates were sealed with MicroClime® lids {(Labcyte Inc.) to reduce evaporation and variability. ATF
content was then measured using the CeliTiter-Glo® kit (Promega) with luminescence signals measured

on an EnVision multimode plate reader (Perkin Elmer).

178



10

15

20

25

30

38

40

WO 2018/129403 PCT/US2018/012697

Primary Neuron Transfections

Rat primary cortical neurons culiured in 96-well plates {(Greiner Bio-One) were co-transfecied with
a fluorescence reporter plasmid {encoding mKate2) and empty or alpha-synuclein-A53T overexprassion
plasmids by lipofection at 5-6 div (days in vifro). LIPOFECTAMINE® 2000 transfection reagent (Thermeo
Fisher) (0.5ul/welh was diluted in NEUROBASAL® media (Thermo Fisher) and incubated for 5-10 min.
The LIPOFECTAMINE®/NEUROBASAL® mixure was then added dropwise to a plasmid cocldail diluted
in NEUROBASAL® media, and incubated for approximately 40 min. During this time, conditioned media
on the neurons was replaced with media containing 1x kynurenic Acid (Sigma-Aldrich) in
NEUROBASAL® media (NBKY). LIPOFECTAMINE®/DNA complex solutions were subsequently added
dropwise to neurons in the NBKY media in the 96-well plate. Lipofection was carried out for 30-40 min in
a standard cell culture incubator (37°C, 5% CO2). Neurons were then washed with NEUROBASAL®
media, and 50% conditioned/50% fresh NEUROBASAL® media containing B-27 supplement and
GlutalMax™ (Thermo Fisher) (NBM) was applied to the culiures,

Human control and patient-derived trans-differentiated neurons were transfected with an RFP
reporier driven by the human MAPZ promoter (MAP2Z-mApple) following the protocol for rat primary
neurons as described above with the following exceptions: lipofection was carried oul for approximately 1
h, and the final media replacement was with BrainFPhys ™ media supplemented with BDNF, GNDF, cAMP,

ascorbic acid, and laminin.

Neurite Degeneration Assay

Transfected rat cortical neuron cultures were freated with DMSO or CAY 10568 compound 4-8 h
post-transfection. Vehicle or compound were diluted in NBM at the indicated concentrations. Culture
plates were imaged at 6 h intervals in the IncuCyle® ZOCM (Essen Bioscience) incubator/imaging
system for approximately 1 week, Neurite lengths of transfected neurons were tracked by an RFP
reporter, mKatez2, and measured by NeuroTrack ™ Software Module (Essen Bioscience). Neurite lengths
were normalized to the peak neurite length for each transfection group (6 replicate wells) and plolted to

assess the neurite degeneration phase.

Neuron Survival Assay

Transfected neuronal cultures were imaged at 12-24 h intervals for the indicated number of days
by robotic microscopy. Flucrescence images were acquired with a Nikon Eclipse Ti microscope equipped
with a motorized stage, 20x exdra-long working distance (ELWD) objective, and an Andor Zyla cMOS
camera. During image acquisition, microplates were enclosed in an on-stage environmental chamber
controlling temperature, CO», and humidity (Okolah). Images were processed and analyzed with custom-
made scripts in R and Imaged software. The fifetimes of individual neurons were determined by tracking
fluorescently-labeled neurons in Image.d. Neuronal death was determined o occur upon incidence of
RFP signal loss or rupture of cell body. Cox proportional hazards analysis was used {o generaie
cumulative hazard plots and determine the risk of neuron death. Log-rank test was used to determine

statistical significance of survival curve divergence between neuron cohorts,
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B. Resuifs

To investigate the cellular events related 10 alpha-synuclein pathology, an assay was developed
io measure the effects of alpha-synuclein expression on cellular ATP content in transfected U208 cells,
which is a general proxy for cell health and viability, U208 cells transfected with aipha-synuclein
exhibited a significant reduction in cellular ATP levels relative fo cells transfected with the “emply” pCDNA
vector confrol (Fig. 10). To evaluate the relevance of this alpha-synuclein-dependent decrease in ATP
levels, U203 were co-transfected with alpha-synuclein and mammalian Rabia (mRab1a, a Rab GTPase
family member), which is a known genetic modifier of alpha-synuclein toxicity in neurons and is involved
in intraceliular vesicle trafficking (Cooper et al. Science 313(5785):324-328, 20086). Co-fransfecting
mRabia info U208 cells with alpha-synuclein demonstrated that cellular ATP levels were significantly
higher in co-transfected cells as compared o alpha-synuciein alone. This rescue of alpha-synuclein
foxicity is reminiscent of that which occurs in neurens, indicating that the alpha-synuciein-dependent
decrease of ATP content in U208 cells may be recapitulating similar cellular pathological events. This
indicates the U208 model is useful for evaluating alpha-~-synuciein biology and toxicity.

Humans are known {o express two different isoforms of stearoyl-CoA desaturase, 3CD1 and
SCDS (Wang et al., Biochem. Biophys., Res. Commun, 332(3):735-42, 20058). SCD1 and SCDS5 transcripd
levels were first evaluated by RT-PCR to determine whether the human U208 celi line could be used to
characterize the effects of SCD inhibitors. Analysis of mRNA isolated from U208 cells demonstrated that
this cell line expressed measurable levels of both SCD1 and SCDS, with approximately 4-fold higher
refative levels of SCD1 (Fig. 114). As a positive control for the SCD1 and SCD5 RT-PCR probe sets,
RNA extracted from human iPSC-derived neurons containing a triplication of the alpha-synuclein gene
{S3 neurons) was also analyzed, as human brain samples have previously been shown 1o express both
SCD1 and SCDS (Wang et al,, supra). Similar to published results, cultures of human 83 neurons werg
found to express both SCD1 and SCD5, with approximately 25% higher expression of SCD1. RNA
extracis prepared from rat PC12 cells demonsirated the specificity of the human probe sets, as no
significant ampiification was detected in these samples.

To confirm and exdend the RT-PCR resulis, cell extracts from S3 neurons and U208 cells weare
analyzed for expression of SCD1 protein by Western immunobioiting. This analysis confirmed that both
cell populations expressed SCD1 gt similar levels, relative to a beta-tubulin loading control (Fig. 118).
Attempts to measure SCD5 protein in these cell preparations were unsuccessful, as the commercially
available antibody appeared unsuitable for this purpose.

The potential role of SCD in mediating alpha-synuclein-induced toxicity in U208 cells was
evaluated by siRNA knockdown of SCD1 and SCD5 expression. U208 cells were transfected with emply
vecior controls, or the same plasmid containing alpha-synuclein. Cells were also co-treated with either a
control scrambled siRMNA, or siRNAs ggainst human SCD1 or SCD5. Cells treated with SCD1 siRNA
exhibited a general increase in ATP levels in either the presence or absence of alpha-synuclein. Thus, a
specific role of SCD1 in mediating alpha-synuclein toxicity could not be evaluated under these
experimental conditions. However, SCDS knockdown resulted in a concentration-dependent rescuse,
which inversely correlated with levels of SCDS mRNA (Figs. 12A and 12B), suggesting that decreasing

SCD5 fransceript, and subsequently protein and activity, provided a beneficial effect.
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To further investigate a potential role of SCD in mediating alpha-synuclein cell toxicity, U203
cells transfected with alpha-synuclein were also treated with g titration of a commercially available SCD
inhibitor (CAY10566). ATP levels were assessed 72 h after treatment. CAY 10566 significantly reversed
alpha-synuclein-dependent decreases in ATP levels in a concentration-dependent fashion (Fig. 13).
These data indicate that inhibiting SCD aclivity in U208 celis ameliorated the pathological effects of
alpha-synuclein on overall cellular health.

The role of SCD in mediating alpha-synuclein-dependent pathological process was next
investigated in a more relevant neuronal system. Primary cultures of rat cortical neurons were
transfecied with a-synuclein containing the AS3T mutation and also treated with a tifiration of CAY10566.
Meurite length was measured in live cells every 6 hours after transfection for a total of 7 davs.
Transfected cells were tracked with a fluorescent reporter (mCherry). Relative to DMSO controls, cells
transfected with o~synuclein and treated with CAY 10566 exhibiled a concentration~-dependent decrease
in neurite degeneration (Fig. 14). Cells treated with the highest concentrations of CAY 10566 (10 nM and
3 nlM) exhibited slower neurite degeneration that was overlapping with control cultures that were not
transfected with alpha-synuclein A537T, suggesting a complete rescue of alpha-synuclein detrimental
effects. These data indicate that inhibition of SCD activity with CAY10566 was sufficient to reduce the
pathological effects of alpha-synuclein overexpression on neurite degeneration.

To evaluate the effects of SCD inhibition in human neurons, human IPSC celis harboring the
alpha-synuciein AS37T mutation or an isogenic control line in which the AS3T mutation was corrected to
wild-type, were trans-differentiated into neurons, and cell survival was monitored over the course of 8 o
10 d. Analysis of cumulative single cell survival data indicated that the risk of neuron death was
significantly reduced by treatment with CAY 10566 at 100 nM and 30 nM (Fig. 15) relative 1o DMSO
controls in the AS3T neurons. Interestingly, at these concentrations of CAY10568, the risk of cell death
was reduced back to levels observed in the isogenic control neurons, suggesting the enhanced toxicity of
alpha-synuciein A53T on cell viabillity was eliminated.

Taken together, these data demonstrate that SCD1 and/or SCDS inhibition rescues a number of
phenotypes associated with neurological diseases in relevant disease models, providing further evidence
that SCD inhibition as a therapeutic approach for neurological diseases including Alzheimer’s disease

and Parkinson’s disease.

Example 3: Ssalective Inhibition of SCD8&, as Well as Inhibition of 3CD1 and SCDS, Reducs Risk of
Neuron Death from a-Synuciein Toxicity and Result in Pharmacodynamic Responses in the Brain

A model of a-synudciein toxicity utilizing transient transfection into human IPSC-derived heurons
was developed. in response to a-synuclein transfection, human neurons exhibit a significantly increased
risk of death that can be tracked in live cells over the course of several days. This model was utilized to
evaluate the role of SCD in a-synuclein-dependent neuronal toxicity. Human iIPSC-derived neurons were
transfected with a construct encoding AS3T «-synuclein or an empty vector control. AS3T w~synuciein-
fransfected cells were subsequently freated with a titration of the reference non-selective SCD inhibitor
CAY10566 or DMSO as a vehicle control. Analysis of cumulative single cell survival data indicated that
refative to DMSO controls, the risk of neuron death was significantly reduced by treatment with

CAY 10566 at all tested concentrations in the AS3T a-synuciein neurons (Fig. 16 and Table 1). Within the
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refatively narrow 10-fold conceniration range tested (3 pM to 0.3 M), there was no indication of a
concentration-dependent effect. This may indicale a saturation of the maximal protective effect at the
tested concentrations, or that higher doses are overall less well tolerated by the cells, so any enhanced
protection could be obscured by general toxicity.

To better understand the relative contributions of different SCD isoforms in promoting protection
against AS3T o-synuclein toxicity, tool compounds were developed that exhibited an SCDS-selective
inhibitor profile. Compounds with this selectivity profile have not been previously described in the
titerature. SCD5 Selective inhibitor 1 (SCD5-S1-1) s a SCDS-selective compound that exhibits sub-
micromolar potency in yeast growth inhibition assays, and was selectad for further study in mammalian
cells. Human iPSC-derived neurons were transfected with g construct encoding AS3T a~-synuciein or an
empty vector control. A53T a-synuciein transfecied cells were subsequently treated with g titration of the
SCD5-selective inhibitor SCD5 Selective Inhibitor 1 or DMSO as a vehicle control. Analysis of cumulative
single cell survival data indicated that relative to DMSO controls, the risk of neuron death was significantly
reduced by treaiment with SCDS Selective Inhibitor 1 at all tested concentrations in the AS3T w-synuclein
neurens {(Fig. 17). Within the relatively narrow 10-fold concentration range tested (5 uM to 0.6 M), thers
was no indication of a concentration-dependeni effect. This may indicate a saturation of the maximal
protective effect at the tesied concentrations, or that higher doses are overall less well tolerated by the
cells, so any enhanced protection could be ghscured by general foxicity,

To identify potential central nervous system (CNS) pharmacodynamic markers that respond o
inhibition of SCD, guinea pigs were selected as a model organism. Unlike rats and mice, guinea pigs
express an SCD isoform similar to human SCDS, and expression of this isoform is enriched in the brain.
For these reasons, this species was selacted for evaluating both SCDS-selective and non-selective
inhibitors. Polential effects of SCD inhibitors on steady state brain fatly acid saturation state, as well as
all fatty acid levels, were gvaluated by dosing guinea pigs orally twice a day for 5 days with either vehicle,
SCD5-selective compounds (8CDS Selective inhibitor 1 or SCD5 Selective Inhibitor 23, or non-selective
SCD inhibitors (CAY 10566 or SCD1/SCDS inhibitor 1 (“SCD1/5-17). SCDS Selective inhibitor 1 is a
SCD5-selective compound with >3000-fold selectivity over SCD1 that exhibits sub-micromolar potency in
yeast growth inhibition assays. SCDS Selective Inhibitor 2 is a SCD5-selective compound with >500-fold
selectivity over SCD1 that exhibits sub-micromolar potency in yeast growth inhibition assays.
SCDM/SCDS inhibiior 1 approximately equivalent potency towards SCD1 and SCDS that exhibils sub-
micromolar potency in yeast growth inhibition assays. All compounds were evaluated at 25 mg/kg. On
the last day of the study, the brains from these guinea pigs were harvested and evaluaied for changes in
fatly acid levels and saturation status. The desaturation index (D) was calculated for 16 and 18 carbon
chain fatty acids (C16 and C18 respeactively) by taking the ratio of desaturated o saturated falty acid of
each species. Relative 1o vehicle, all compounds significantly reduced the €16 DI (Fig. 18A). No
significant effects were observed on the C18 Di (Fig. 18B). The relative levels of individual
monounsaturated C16 fatly acids (expressed as the % composition of total) was also evalualed. For both
positional isomers of monounsaturated C16 fatty acids, C16:1n7 and C16:1n8, inhibitors of both
SCDR1/SCDS selectivity profiles significantly reduced monounsaturated fatty acid levels (Figs. 18C and
180). The data in Figs. 18A-18D are consistent with compounds having SCD inhibitory activity, in which

there is a decrease in the levels of unsaturated fatty acids. The C16:1n9 faity acid is derived from
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C18:1n9 through bela-oxidation. Thus, a decrease in this fatly acid indicated that although no effects
ware shserved in the overall C18 DI, there was a reduction in the monounsaturated G138 species.
interestingly, probing brain samples for the relative levels of lincleic acid (18:2n6) Fig. 18E) and gamma-
tinoleic acid {18:3n6) (Fig. 18F) revealed that levels of these essential omega-6 fatty acids both
significantly increased with administration of SCD5-selective or non-selective compounds. This inverse
refationship in changes to mono- and poly-unsaturated fatly acid levels is consistent with reporis in the
literature. These data all indicate that both seleclive inhibition of SCD5, as well as inhibition of both SCD

isoforms, result in a measurable pharmacodynamic response in the tissue of interest for CNS indications.

Cther Embodiments

While the present invention has been described with reference to what are presently considered
1o be the preferred examples, it is 10 be understood that the invention is not limited {o the disclosed
examples. To the contrary, the invention is intended 1o cover varicus modifications and equivalent
arrangements included within the spirt and scope of the appended claims.

All publications, patents and patent applications are herein incorporated by reference in their
entirety to the same extent as if each individual publication, patent or patent application was specifically
and individually indicated o be incorporated by reference in ifs entirety. Where a term in the present
application is found {0 be defined differently in a document incorporated herein by reference, the definition
provided herein is to serve as the definition for the term.

Cther embodiments are in the claims.

184



10

15

20

25

30

35

CLAIMS
What is claimed is:
1. Use of an SCD5 inhibitor in the manufacture of a medicament for treating a neurological
disorder in a subject in need thereof, wherein the neurological disorder is Parkinson’s disease or

dementia with Lewy bodies.

2. The use of claim 1, wheren the subject has an elevated level, or is predicted to have an

elevated level of a-synuclein, ApoE4, or an undesired form thereof.

3. The use of claim 1 or 2, wherein the SCD5 inhibitor further inhibits SCD1.

4. The use of claim 1 or 2, wherein the SCD5 inhibitor is selective for SCD5 over SCD1.

5. The use of claim 1 or 2, wherein the subject carries one or two copies of the ApoE4 allele.

6. The use of any one of claims 1 to 5, wherein the neurological disorder is Parkinson’s
disease.

7. The use of any one of claims 1 to 5, wherein the neurological disorder is Lewy body
dementia.

8. The use of any one of claims 1 to 7, wherein an additional therapeutic agent is to be

administered to the subject.

9. The use of claim 8, wherein the additional therapeutic agent is a small molecule, an antibody

or fragment thereof, or a nucleic acid.

10. The use of claim 8 or 9, wherein the additional therapeutic agent is a cognition-enhancing
agent, an antidepressant agent, an anxiolytic agent, an antipsychotic agent, a sedative, a dopamine

promoter, or an anti-tremor agent.

11. The use of claim 1, wherein the SCD5 inhibitor is to be administered in an amount sufficient

to suppress toxicity in a cell related to protein misfolding and/or aggregation.
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