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Description

Title of Invention: TETRAHYDROQUINOLINE DERIVATIVES

[0001]

[0002]

[0003]

AS P2X7 RECEPTOR ANTAGONISTS
Technical Field

This invention relates to tetrahydroquinoline derivatives that act as modulators of
the P2X7 receptor. The present invention also relates to processes for the preparation
of the compounds, pharmaceutical compositions containing the compounds, and to
their use in the treatment of a wide range of diseases, syndromes, and disorders, which
are associated with P2X7 receptor activity such as diseases of the autoimmune and in-
flammatory system, diseases of the nervous and neuro-immune system, diseases
involved with neuroinflammation of the Central Nervous System (CNS) or diseases of

the cardiovascular, metabolic, gastrointestinal and urogenital systems.

Background Art

The P2X7 receptors (P2RX7) belong to the family of P2X ionotropic receptors that
are activated by extracellular nucleotides, in particular adenosine triphosphate (ATP).
P2X7 receptor is distinguished from other P2X family members by the high concen-
trations (mM range) of ATP required to activate it and by its ability to form a large
pore upon prolonged or repeated stimulation (NPL 1 to NPL 3: North, R. A., Physiol.
Rev. 2002, 82(4), 1013-67; Surprenant, A., Rassendren, F. et al., Science 1996,
272(5262), 735-8; Virginio, C., MacKenzie, A. et al., J. Physiol., 1999, 519, 335-46).
The P2X7 receptor is a ligand-gated ion channel and is present on a variety of cell
types, largely those known to be involved in the inflammatory and/ or immune process,
specifically, macrophages and monocytes in the periphery and predominantly in glial
cells (microglia and astrocytes) of the CNS. (NPL 4 to NPL 6: Duan and Neary, Glia
2006, 54, 738-746; Skaper et al, FASEB J 2009, 24, 337-345; Surprenant and North,
Annu. Rev. Physiol. 2009, 71, 333-359).

P2X7 receptor is located on many cell types, especially ones known to be involved
in inflammatory and immune processes. Activation of the P2X7 receptor by extra-
cellular nucleotides, in particular adenosine triphosphate, leads to the release of proin-
flammatory cytokines IL-1 beta and IL-18 (NPL 7: Muller, et al., Am. J. Respir. Cell
Mol. Biol. 2011,44, 456-464), giant cell formation (macrophages/ microglial cells), de-
granulation (mast cells) and L-selectin shedding (Iymphocytes) (NPL 8§ to NPL 9:
Ferrari et al., J. Immunol. 2006, 176, 3877-3883; Surprenant and North, Annu. Rev.
Physiol. 2009, 71, 333-359). P2X7 receptors are also located on antigen-presenting
cells (keratinocytes, salivary acinar cells (parotid cells)), hepatocytes, erythrocytes,

erythroleukaemic cells, monocytes, fibroblasts, bone marrow cells, neurones, and renal
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mesangial cells.

The importance of P2X7 in the nervous system arises primarily from experiments
using P2X7 knockout mice. These mice demonstrate the role of P2X7 in the de-
velopment and maintenance of pain, as these mice are protected from the development
of both adjuvant-induced inflammatory pain and partial nerve ligationinduced neu-
ropathic pain (NPL 10: Chessell et al., Pain 2005, 114, 386-396). In addition, P2X7
knockout mice also exhibit an anti-depressant phenotype based on reduced immobility
in forced swim and tail suspension tests (NPL 11: Basso et al., Behav. Brain Res. 2009,
198, 83-90). Moreover, the P2X7 pathway is linked to the release of the proin-
flammatory cytokine, IL-1 beta, which has been linked to precipitation of mood
disorders in humans (NPL 12 to NPL 13: Dantzer, Immunol. Allergy Clin. North Am.
2009, 29, 247-264; Capuron and Miller, Pharmacol. Ther. 2011, 130, 226-238). In
addition, in murine models of Alzheimer’s disease, P2X7 was upregulated around
amyloid plaques indicating a role of this target in such pathology as well (NPL 14: Par-
vathenani et al., J. Biol. Chem. 2003, 278, 13309-13317).

There is therapeutic rationale for the use of P2X7 ion channel blockers in the
treatment of a variety of disease states. These include but are not limited to diseases as-
sociated with the central nervous system such as stroke or injury and diseases as-
sociated with neuro-degeneration and neuroinflammation such as Alzheimer’s disease,
Huntington’s disease, epilepsy, Amyotrophic lateral sclerosis, acute spinal cord injury
additionally to meningitis, sleep disorders, mood and anxiety disorders as well as
chronic and neuropathic and inflammatory pain. Furthermore, peripheral inflammatory
disorders and autoimmune diseases including but not limited to rheumatoid arthritis,
osteoarthritis, psoriasis, allergic dermatitis, asthma, chronic obstructive pulmonary
disease, airways hyper-responsiveness, septic shock, bronchitis, glomerulonephritis,
irritable bowel disease, skin injury, lung emphysema, Limb girdle dystrophy type 2B,
fibrosis, Syndrome of synovitis Acne Pustulosis, atherosclerosis, burn injury, spinal
cord injury, Hyperostosis Osteitis, Crohn’s disease, ulcerative colitis, growth and
metastases of malignant cells, myoblastic leukaemia, diabetes, trauma, meningitis, os-
teoporosis, burn injury, ischemic heart disease, and varicose veins and trauma, are all
examples where the involvement of P2X7 channels has been implicated. In addition, a
recent report suggests a link between P2X7 receptor and chronic, inflammatory and
neuropathic pain (NPL 15: Chessell, I. P., Hatcher, J. P. et al., Pain, 2005, 114(3),
386-96). Overall, these findings indicate a role for the P2X7 receptor in the process of
neuronal synaptic transmission and therefore a potential role for P2X7 antagonists as
novel therapeutic tools to treat neuropathic pain.

In view of the above observations, there is significant requirement for P2X7 an-

tagonists that can be efficiently used in the treatment of a wide range of diseases,
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syndromes, and disorders, which are associated with P2X7 receptor activity such as
diseases of the autoimmune and inflammatory system, diseases of the nervous and
neuro-immune system, diseases involved with neuroinflammation of the CNS or

diseases of the cardiovascular, metabolic, gastrointestinal and urogenital systems.
Several reviews on small molecule inhibitors of P2X7 which have been published

are: NPL 16: Guile, S.D., et al., J. Med. Chem, 2009, 52, 3123-3141; and NPL 17:
Gunosewoyo, H. and Kassiou, M., Exp Opin, 2010, 20, 625-646.

International patent application PTL 1: WO 2013/108227 purportedly describes
aza-bicyclic pyridine derivatives as a P2X7 receptor antagonist. The chemical
structures are dihydrofuropyridine derivatives and dihydropyranopyridine derivatives,
which are quite different from tetrahydroquinoline derivatives of the present invention.
They neither disclose nor suggest teterhydroquinoline derivatives.

Recently, PTL 2: WO 2016/039983 and PTL3: WO 2016/019228 also disclose aza-
bicyclic compounds with P2X7 receptor antagonistic activities. Each chemical
structure is triazolopyrazine derivative and indolizine derivative, respectively, which is

quite different from a tetrahydroquinoline derivative of the present invention.
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Summary of Invention

Technical Problem

There is a need in the art for P2X7 antagonists that can be used to treat a disease,
syndrome, or condition in a mammal including human, wherein the disease, syndrome,
or condition is affected by the modulation of P2X7 receptors, such as diseases of the
autoimmune and inflammatory system; diseases of the nervous and neuro-immune
system; diseases involved with, and without, neuroinflammation of the CNS; diseases
of the cardiovascular, metabolic, gastrointestinal and urogenital systems; skeletal
disorders, diseases involving the secretory function of exocrine glands and glaucoma,
Glomerulonephritis, Chaga's Disease, chlamydia, neuroblastoma, Tuberculosis,
Polycystic Kidney Disease, cancer, and acne.

It is an objective of the invention to provide new P2X7 receptor antagonists that are
good drug candidates. P2X7 antagonists should be well absorbed from the GI tract and
should be metabolically stable and possess favorable pharmacokinetic properties. They
should be non-toxic. Furthermore, the ideal drug candidate would exist in a physical
form that is stable, non-hygroscopic and easily formulated. In particular, it has been
desired that compounds would have to bind potently to the P2X7 receptor and show
functional activity as antagonists. Also it has been desired that compounds would have
favorable pharmacokinetic properties.

Solution to Problem

With respect to other compounds disclosed in the art, the compounds of the present
invention may show less toxicity, good absorption and distribution, good solubility,
less plasma protein binding, less drug-drug interaction, good metabolic stability. The
present invention provides novel compounds which have excellent P2X7 antagonistic
activities as well as excellent pharmacokinetic properties.

In addition, the tetrahydroquinoline derivatives of the present invention show an
excellent selectivity for the P2X7 channel as compared with other P2X families, es-
pecially P2X1 channel. Involvement of P2X1 against auto regulation in kidney has
been reported in P2X1 antagonist (NF 279) (Purinergic Signalling (2012) 8 : 375-417).
Thus, selective P2X7 compounds of the present invention lead to improvements in the
side-effect profile.

The present invention provides the following items.

[1] A compound represented by the following formula (I):
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[Chem.1]

i

or a prodrug thereof or a pharmaceutically acceptable salt thereof,

wherein:

X is N or N-oxide;

nis O or 1; preferably n is 1;

R! is selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) hydroxyl, (4) -NH,, (5) -NH-C, ¢ alkyl and (6) -S(O),-C
16 alkyl; wherein m is independently 0, 1 or 2;

R? is selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) C, alkyl and (4) -O-C, 4 alkyl; wherein the C, ¢ alkyl or
the -O-C 4 alkyl is unsubstituted or substituted with one or more substituents inde-
pendently selected from the group consisting of: halogen, hydroxyl, -O-C, ¢ alkyl, -CN,
-NR%R!%, -(C=0)-R%, -(C=0)-NR*R!%and -S(0O),,-R%;

wherein m is independently 0, 1 or 2;

R! may form =CH, or =O with R?; or

R! may form a 3 to 7 membered ring with R?> which may contain one or more inde-
pendently selected from the group consisting of: nitrogen atom, oxygen atom, sulfur
atom and carbonyl group; wherein the 3 to 7 membered ring is unsubstituted or sub-
stituted one or more with C, 4 alkyl;

R3 is independently selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) C, alkyl and (4) -O-C, salkyl;

preferably R? is hydrogen at 4-position against X;

pis 0, 1,2 or 3; preferably pis O or 1;

when p is 2 or 3, each R?is the same or different;

R#*is selected from the group consisting of:

(1) hydrogen, (2) halogen and (3) hydroxy];

R3 is hydrogen or C, ¢ alkyl;
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Ré¢ is selected from the group consisting of:

(1) hydrogen, (2) C, ¢ alkyl, (3) hydroxyC, ¢ alkyl, (4) C, ¢ alkoxy C,¢ alkyl and (5) het-
erocyclyl C, ¢ alkyl;

preferably R is selected from the group consisting of (1) hydrogen and (2) C, ¢ alkyl;
R’ may form a saturated 3 to 7 membered ring with R® which may contain a nitrogen
atom, an oxygen atom, a sulfur atom or a double bond; or a saturated or unsaturated
bicyclic 9 to 10 membered ring with R® which may contain a nitrogen atom, an oxygen
atom or a sulfur atom; wherein the saturated 3 to 7 membered ring or the saturated or
unsaturated bicyclic 9 to 10 membered ring is optionally substituted with 1 to 6 sub-
stituents independently selected from the group consisting of: (1) hydroxyl, (2)
halogen, (3) -O-aryl and (4) -O-C, ¢ alkylaryl; preferably R> may form a saturated or
unsaturated bicyclic 9 to 10 membered ring with R® which may contain a nitrogen
atom, an oxygen atom or a sulfur atom; wherein the saturated or unsaturated bicyclic 9
to 10 membered ring is optionally substituted with 1 to 6 substituents independently
selected from the group consisting of: (1) hydroxyl, (2) halogen and (3) -O-aryl;

R7 and R are independently selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) hydroxyl, (4) C,¢ alkyl and (5) -NR®R!0b;

preferably R’ and R are independently selected from the group consisting of (1)
hydrogen, (4) Ci alkyl and (5) -NR*R!%;

R may form a 3 to 7 membered ring with R> which may contain a nitrogen atom or an
oxygen atom; or

R7may form a 3 to 7 membered ring with R? which may contain a nitrogen atom or
an oxygen atom;

q is O or 1; preferably q is O;

R# is selected from the group consisting of:

(1) hydrogen, (2) C, ¢ alkyl, (3) -O-C, ¢ alkyl, (4) C, ¢ alkenyl, (5) C; 4, cycloalkyl, (6) -
NR®R!%: wherein the C, 4 alkyl, the -O-C ¢ alkyl, the C, ¢ alkenyl, the C; ;o cycloalkyl
or the -NR%R!% is unsubstituted or substituted with one or more substituents inde-
pendently selected from the group consisting of: halogen and hydroxyl; (7) hete-
rocyclyl, (8) aryl, (9) -O-C alkylaryl, (10) -O-aryl, (11) heteroaryl and (12) aryl-
substituted heteroaryl:

wherein the heterocyclyl, the aryl, the -O-C, 4 alkylaryl, the -O-aryl, the heteroaryl or
the aryl-substituted heteroaryl is unsubstituted or substituted with one or more sub-
stituents independently selected from the group consisting of: halogen, hydroxyl, -O-C
1.6 alkyl, -O-C, ¢ haloalkyl, -C; ; cycloalkyl, -O-Cs; cycloalkyl, hydroxyl-C, ¢ alkoxy, -
CN, -NR*R!® -(C=0)-R%, -(C=0)-NR*R!%®, -NR*-(C=0)-R!%,-NR!-(C=0)-NR*R
106 -NR?-(C=0)-OR!%®, -NR*-5(0),,-R!%, -NR!!-S(O),,- NR*R!%®, -5(0),,-R°** and C, ¢
alkyl which may be substituted one or more with halogen, hydroxyl, -O-C, ¢alkyl or
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NRQleOb;
wherein m is independently 0, 1 or 2;
preferably R® is selected from the group consisting of: (1) hydrogen, (2) C, ¢ alkyl, (5)
C; 10 cycloalkyl, wherein the C, ¢ alkyl or the C; y cycloalkyl is unsubstituted or sub-
stituted with one or more substituents independently selected from the group consisting
of: halogen and hydroxyl; (7) heterocyclyl, (8) aryl, (9) -O-C, ¢ alkylaryl, (10) -O-aryl,
(11) heteroaryl and (12) aryl-substituted heteroaryl, wherein the heterocyclyl, the aryl,
the -O-C, ¢ alkylaryl, the -O-aryl, the heteroaryl or the aryl-substituted heteroaryl is un-
substituted or substituted with one or more substituents independently selected from
the group consisting of: halogen, hydroxyl, -O-C, ¢ alkyl, -O-C, ¢ haloalkyl, -CN and C
1.6 alkyl which may be substituted one or more with halogen, hydroxyl, -O-C, s alkyl or
NR‘)le()b;
more preferably, R? is selected from the group consisting of:
2,4-dichloro-3-fluorophenyl, 2-chloro-3,4-difluorophenyl, 2,3,4-trifluorophenyl,
2-chloro-4-fluorophenyl, 2,4-dichlorophenyl, 4-chloro-2,6-difluorophenyl,
2-chloro-4,6-difluorophenyl, 2,4-dichloro-6-fluorophenyl, 2,3-dichlorophenyl,
2-chloro-3-(trifluoromethyl)phenyl, 2,4-dichloro-6-(hydroxymethyl)phenyl
and 2-chloro-4-fluoro-6-(hydroxymethyl)phenyl;
R%, R%, R1%: RI%® or R!! is independently selected from the group consisting of:
(1) hydrogen, (2) hydroxyl, (3) C; alkyl and (4) hydroxyC; ¢ alkyl;
R% may form a 4 to 7 membered ring with R which may contain one or more inde-
pendently selected from the group consisting of: nitrogen atom, oxygen atom, sulfur
atom and double bond, wherein the 4 to 7 membered ring is optionally substituted with
1 to 6 substituents independently selected from the group consisting of: (1) hydroxyl,
(2) halogen, (3) C,¢ alkyl and (4) -O-C, 4 alky];
R may form a 4 to 7 membered ring with R!% which may contain one or more inde-
pendently selected from the group consisting of: nitrogen atom, oxygen atom, sulfur
atom and double bond, wherein the 4 to 7 membered ring is optionally substituted with
1 to 6 substituents independently selected from the group consisting of: (1) hydroxyl,
(2) halogen and (3) C, ¢ alkyl.

[2] The compound according to [1]:

or a prodrug thereof or a pharmaceutically acceptable salt thereof,

wherein:

XisN;

R? is hydrogen or C,¢ alkyl;

R® is selected from the group consisting of:

(1) hydrogen and (2) C, ¢ alky];

R may form a saturated or unsaturated bicyclic 9 to 10 membered ring with R®
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which may contain a nitrogen atom, an oxygen atom or a sulfur atom; wherein the
saturated or unsaturated bicyclic 9 to 10 membered ring is optionally substituted with 1
to 6 substituents independently selected from the group consisting of: (1) hydroxyl, (2)
halogen and (3) -O-aryl;
R7 and R are independently selected from the group consisting of:(1) hydrogen, (4) C
1.6 alkyl and (5) -NR®R10b;
R may form a 3 to 7 membered ring with R> which may contain a nitrogen atom or an
oxygen atom; or
R7may form a 3 to 7 membered ring with R” which may contain a nitrogen atom or
an oxygen atom,
R# is selected from the group consisting of:
(1) hydrogen, (2) C, alkyl, (5) C;. cycloalkyl, wherein the C, 4 alkyl or the C;, cy-
cloalkyl is unsubstituted or substituted with one or more substituents independently
selected from the group consisting of: halogen and hydroxyl; (7) heterocyclyl, (8) aryl,
(9) -O-C, ¢ alkylaryl, (10) -O-aryl, (11) heteroaryl and (12) aryl-substituted heteroaryl,
wherein the heterocyclyl, the aryl, the -O-C, ¢ alkylaryl, the -O-aryl, the heteroaryl or
the aryl-substituted heteroaryl is unsubstituted or substituted with one or more sub-
stituents independently selected from the group consisting of: halogen, hydroxyl, -O-C
16 alkyl, -O-C ¢ haloalkyl, -CN and C; ¢ alkyl which may be substituted one or more
with halogen, hydroxyl, -O-C,alkyl or NR*®R!%®,

[3] A compound represented by the following formula (M):
[Chem.2]

(M)

or a prodrug thereof or a pharmaceutically acceptable salt thereof,

wherein:

nis 0 or 1; preferably nis 1;

R! is selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) hydroxyl, (4) -NH,, (5) -NH-C, ¢ alkyl and (6) -S(O),, -
C¢alkyl;
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wherein m is independently 0, 1 or 2;

R? is selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) C, alkyl and (4) -O-C, 4 alkyl; wherein the C, ¢ alkyl or
the -O-C, 4 alkyl is unsubstituted or substituted with one or more substituents inde-
pendently selected from the group consisting of: halogen, hydroxyl, -O-C, ¢ alkyl, -CN,
-NR%R %, -(C=0)-R%, -(C=0)-NR*R!"™and -S(0O),,-R%;

wherein m is independently O, 1 or 2;

R! may form =CH, or =0 with R?; or

R! may form a 3 to 7 membered ring with R? which may contain one or more inde-
pendently selected from the group consisting of: nitrogen atom, oxygen atom, sulfur
atom and carbonyl group; where the 3 to 7 membered ring is unsubstituted or sub-
stituted one or more with C, 4 alkyl;

R3 is independently selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) C, alkyl and (4) -O-C, salkyl;

preferably R? is hydrogen at 4-position against X;

pis 0, 1, 2 or 3; preferably pis O or 1;

when p is 2 or 3, each R3is the same or different;

R* is selected from the group consisting of:

(1) hydrogen, (2) halogen and (3) hydroxy];

R’ is hydrogen or C; ¢ alkyl;

R¢ is selected from the group consisting of:

(1) hydrogen, (2) C ¢ alkyl, (3) hydroxyC, ¢ alkyl, (4) C,¢ alkoxy C,¢ alkyl and (5) het-
erocyclyl C, ¢ alkyl;

preferably R¢ is selected from the group consisting of (1) hydrogen and (2) C, ¢ alkyl;
R’ may form a saturated 3 to 7 membered ring with R® which may contain a nitrogen
atom, an oxygen atom, a sulfur atom or a double bond; wherein the saturated 3 to 7
membered ring is optionally substituted with 1 to 6 substituents independently selected
from the group consisting of: (1) hydroxyl, (2) halogen, (3) -O-aryl and (4) -O-C,
alkylaryl;

preferably RS may form a saturated 3 to 7 membered ring with R® which may contain a
nitrogen atom, an oxygen atom, a sulfur atom or a double bond; wherein the saturated
3 to 7 membered ring is optionally substituted with 1 to 6 substituents independently
selected from the group consisting of: (1) hydroxyl, (2) halogen and (3) -O-aryl;

R%, R%, R1% or R1® is independently selected from the group consisting of:

(1) hydrogen, (2) hydroxyl, (3) C;¢ alkyl and (4) hydroxyC, alkyl;

R% may form a 4 to 7 membered ring with R!% which may contain a nitrogen atom or
an oxygen atom; wherein the 4 to 7 membered ring is optionally substituted with 1 to 6
substituents independently selected from the group consisting of: (1) hydroxyl, (2)
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halogen, (3) C,¢ alkyl and (4) -O-C, 4 alkyl;

R may form a 4 to 7 membered ring with R!® which may contain a nitrogen atom or
an oxygen atom; wherein the 4 to 7 membered ring is optionally substituted with 1 to 6
substituents independently selected from the group consisting of: (1) hydroxyl, (2)
halogen and (3) C, 4 alkyl;

Rz, R13, R and R'S are independently selected from the group consisting of:

(1) hydrogen, (2) hydroxyl, (3) halogen, (4) C,¢ alkyl, (5) -O-C, ¢ alkyl and (6) CN;
wherein the C, ¢ alkyl or the -O-C,; 4 alkyl is unsubstituted or substituted with one or
more substituents independently selected from the group consisting of: halogen,
hydroxyl, -O-C,; ¢ alkyl and NR*"R!%; or

R'> may form a 5 to 7 membered ring with R> which may contain one or more inde-
pendently selected from the group consisting of: nitrogen atom and oxygen atom.

[4] The compound according to [3]:

or a prodrug thereof or a pharmaceutically acceptable salt thereof,

wherein:

nis 1;

R!is hydrogen or hydroxyl;

R? is methyl which is unsubstituted or substituted with one or more substituents inde-
pendently selected from the group consisting of: halogen, hydroxyl, -O-C, ¢ alkyl, -CN
and -NR%R 102

pis 0;

R¢* is hydrogen or fluoro;

R3and R® are independently selected from the group consisting of: (1) hydrogen and
(2) Cy 6 alkyl;

R2, R and R are independently selected from the group consisting of: (1)
hydrogen, (3) halogen, and (4) C,; alkyl which may be substituted one or more with
hydroxyl;

R!5is hydrogen.

[5] A compound which is selected from the group following or a prodrug thereof or a
pharmaceutically acceptable salt thereof,

N-(2,4-dichloro-6-methylbenzyl)-8-oxo0-5,6,7,8-tetrahydroquinoline-5-carboxamide;

N-(2-chloro-3-(trifluoromethyl)benzyl)-8-o0x0-5,6,7,8-tetrahydroquinoline- 5-carboxa
mide;

N-(2,3-dichlorobenzyl)-8-0x0-5,6,7,8-tetrahydroquinoline-5-carboxamide;

N-(2.4-dichloro-6-(hydroxymethyl)benzyl)-8-oxo-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;

N-(cycloheptylmethyl)-8-0x0-5,6,7,8-tetrahydroquinoline-5-carboxamide;

N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxam
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ide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carbo
xamide;
N-(2,3-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
N-(2,4-dichloro-6-(methoxymethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
N-(2,4-dichloro-6-methylbenzyl)-7-methylene-6,7-dihydro-5SH-cyclopenta[b]pyridine-
5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-oxo-3,6,7,8-tetrahydroquinoline-5-carbox
amide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-0x0-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-0x0-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-hydroxy-8-oxo-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
N-(2,4-dichloro-6-methylbenzyl)-7-0x0-6,7-dihydro-SH-cyclopenta[b]pyridine-5-carb
oxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-7-ox0-6,7-dihydro-5H-cyclopenta[b]pyridine-5
-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinolin
e-5-carboxamide;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamid
€;
N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamid
€;
N-(2,4-dichloro-6-(methoxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5,8-dihydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5,8-dihydroxy-5,6,7,8-tetrahydroquinoline-5-c

arboxamide;
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N-(2,4-dichloro-6-methylbenzyl)-7-hydroxy-6,7-dihydro-5SH-cyclopenta[b]pyridine-5-
carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-7-hydroxy-6,7-dihydro-SH-cyclopenta[b]pyrid
ine-5-carboxamide;
N-(2,3-dichlorobenzyl)-7-hydroxy-6,7-dihydro-5H-cyclopenta[b]pyridine-5-carboxami
de;
N-(2,4-dichlorobenzyl)-5-fluoro-7-hydroxy-6,7-dihydro-5H-cyclopenta[b]pyridine-5-c
arboxamide;
2-(5-((2,4-dichloro-6-methylbenzyl)carbamoyl)-5,6,7,8-tetrahydroquinolin-8-yl)acetic
acid;
2-(5-((2-chloro-3-(trifluoromethyl)benzyl)carbamoyl)-5,6,7,8-tetrahydroquinolin-8-yl)
acetic acid;
(2-amino-2-oxoethyl)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-7-hydroxy-7-(hydroxymethyl)-6,7-dihydro-5H-cyclop
enta[b]pyridine-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-8-(methoxymethyl)-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-8-(methoxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55%*,85*)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(methoxymethyl)-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(55%*,85%*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(methoxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
8-(aminomethyl)-N-(2,4-dichloro-6-methylbenzyl)-§8-hydroxy-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-8-((methylamino)methyl)-5,6,7,8-tetrahyd

roquinoline-5-carboxamide;
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8-(aminomethyl)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-8-((methylamino)methyl)-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-8-((dimethylamino)methyl)-5-fluoro-8-hydroxy-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
8-(aminomethyl)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-8-((methylamino)methyl)-
3,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-8-((dimethylamino)methyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxyazetidin- 1-ylymet
hyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxyazetidin-1-y
Dmethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-methoxyazetidin-1-y
Dmethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxy-3-methylaz
etidin-1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-methoxy-3-methylaz
etidin- 1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55#*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)amin
o)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55#*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)(meth
yDamino)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(5S*,8R*)-8-amino-N-(2,4-dichlorobenzyl)-5-fluoro-8-(hydroxymethyl)-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55%*,85%*)-8-amino-N-(2,4-dichlorobenzyl)-5-fluoro-8-(hydroxymethyl)-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(3R*,5'S*)-N-(2.4-dichlorobenzyl)-5'-fluoro-5-0x0-6',7'-dihydro-5'H-spiro[morpholine
-3,8'-quinoline]-5'-carboxamide;
(35%,5'S*)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-oxo0-6',7'-dihydro-5'H-spiro[morpholine
-3,8'-quinoline]-5'-carboxamide;
(5S.8S)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car

boxamide;
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(5R,8S)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;

(55.85)-N-(2.4-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide
(5R,8S)-N-(2,4-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide

5

(55.85)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa

mide;
(5R,8S)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(55.85)-N-(2.4-dichloro-6-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5R,85)-N-(2,4-dichloro-6-fluorobenzyl)-8-hydroxy-35,6,7,8-tetrahydroquinoline-5-car
boxamide;
(5S,85)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-carboxami
de;
(5R,8S)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-carboxami
de;
(5R,85)-8-hydroxy-N-(2.,4,6-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-carboxami
de;

(5R,8S)-N-(2,4-difluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide
(55,85)-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(5R,8S)-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(55.85)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5R,8S)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(55.85)-N-(4-bromo-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5R,8S)-N-(4-bromo-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline- 5-carbox
amide;
(55.85)-N-(2-chloro-3,4-difluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5R,8S)-N-(2-chloro-3,4-difluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car

boxamide;
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(55,75)-N-(2,4-dichloro-6-methylbenzyl)-7-hydroxy-6,7-dihydro-5H-cyclopenta[b]pyr
idine-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(55.8R)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.85)-N-(2-chloro-3-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamid
€
(55.8R)-N-(2,4-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide

>

(5R,8R)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carbox

amide;
(5S,8R)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5R,8R)-N-(2,4-dichloro-6-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(5S,8R)-N-(2,4-dichloro-6-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(5R,8R)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-carboxami
de;
(5S,8R)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-carboxami
de;
(5R,8R)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carbox
amide;
(55,8R)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;

(5R,7R)-N-(2,4-dichloro-6-methylbenzyl)-7-hydroxy-6,7-dihydro-5SH-cyclopenta[ b]py
ridine-5-carboxamide;
(55,7R)-N-(2,4-dichloro-6-methylbenzyl)-7-hydroxy-6,7-dihydro-SH-cyclopenta[b]pyr
idine-5-carboxamide;
(5R,8S)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(55.8R)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(5R,85)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro

quinoline-5-carboxamide;
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(55,8R)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5R,8S5)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.8R)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5S,8R)-5-fluoro-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(5S,8R)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5S,8R)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5R,8S)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5S,8R)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichloro-6-(difluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.8R)-N-(2,4-dichloro-6-(difluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.8R)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55.8R)-N-((R)-1-(2,4-dichlorophenyl)ethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroqui
noline-5-carboxamide;
(5R,85)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-35,6,7,8-tetrahydroquinoline-5-car

boxamide;
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(55,8R)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.8R)-N-(2-chloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
S-carboxamide;
(55,8R)-N-(2-chloro-4,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S.8R)-5-fluoro-8-hydroxy-N-(2,3,6-trichlorobenzyl)-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
(55.8R)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquino
line-5-carboxamide;
(5S.8S)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(5R,8R)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S,85)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5R,8R)-N-(2.,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5S,85)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5R,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(5R,8R)-5-fluoro-8-hydroxy-N-(2,3.4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
(5S.8S)-5-fluoro-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(5R,8R)-N-(2,6-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline- 5-car
boxamide;
(5S.8S)-N-(2,6-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb

oxamide;
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(5R,8R)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.85)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(55.85)-N-(2-chloro-6-fluoro-3-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5R,8R)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.85)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5R,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5S.8S)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(5R,8R)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5S,85)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(5S,8S)-N-(2,4-dichloro-6-(difluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55,85)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5R,8R)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55.85)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5R,8R)-N-((R)-1-(2,4-dichlorophenyl)ethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroqu
inoline-5-carboxamide;
(5R,8R)-N-(4-chloro-2-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.85)-N-(4-chloro-2-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5R,8R)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car

boxamide;
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(5S.,8S)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5R,8R)-N-(2-chloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(55.85)-N-(2-chloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5R,8R)-N-(2-chloro-4,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.85)-N-(2-chloro-4,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5R,8R)-5-fluoro-8-hydroxy-N-(2,3,6-trichlorobenzyl)-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
(5S,85)-5-fluoro-8-hydroxy-N-(2,3,6-trichlorobenzyl)-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(5R,8R)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(5S,85)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5S,8S)-5-fluoro-8-hydroxy-N-((S)-1-(2,3,4-trichlorophenyl)ethyl)-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S,85)-N-(2-chloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(55,85)-N-(2-chloro-3,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55,85)-N-(2-chloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(55.85)-N-(2-chloro-4-methoxybenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinolin
e-5-carboxamide;
(55.85)-N-(2,5-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(55.85)-N-(2-chloro-3,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.85)-5-fluoro-N-(2-fluoro-3-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.85)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.85)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroqu

inoline-5-carboxamide;
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(55,85)-5-fluoro-N-(3-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.85)-N-(2-chloro-6-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S.8S)-5-fluoro-8-hydroxy-N-(2,4,6-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(55.85)-N-(5-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55.85)-N-(4-bromo-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55.85)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S.,8S)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S.,8S)-N-(3-chloro-2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S,85)-5-fluoro-N-(2-fluoro-6-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S,8S)-N-(2-chloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S,85)-N-(3-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-((R)-1,2,3,4-tetrahydronaphthalen-1-y1)-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55,85)-N-(3-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(55.85)-N-(2.4-dichlorophenethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
(55.85)-5-fluoro-8-hydroxy-N-((1-morpholinocyclohexyl)methyl)-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55.85)-N-(3-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.85)-N-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)methyl)-5-fluoro-8-hydroxy-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2-chlorobenzyl)-5-fluoro-§-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;

(5S.8S)-N-((R)-2,3-dihydro- 1H-inden- 1-y1)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin

oline-5-carboxamide;
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(5S,8S)-N-(3,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(55.85)-N-(2-chloro-6-methoxybenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinolin
e-5-carboxamide;
(55.85)-5-fluoro-8-hydroxy-N-(2-(trifluoromethyl)benzyl)-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(5S.8S)-5-fluoro-8-hydroxy-N-(3,4,5-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(55.85)-N-(4-cyano-2-fluorobenzyl)-5-fluoro-§-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(55.85)-N-(3.4-difluorobenzyl)-5-fluoro-8-hydroxy-35,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5S.8S)-N-(3-chloro-5-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide
(5S.8S)-N-(2-chloro-5-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(5S,85)-N-(3-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5S,8S)-N-(4-chloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(5S,85)-5-fluoro-N-(2-fluoro-4-(trifluoromethoxy)benzyl)-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(5S,8S)-N-(2,3-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(55,85)-N-(2-chloro-5-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S.8S)-N-(4-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(55.85)-5-fluoro-8-hydroxy-N-(4-methoxy-2-(trifluoromethyl)benzyl)-5,6,7,8-tetrahyd
roquinoline-5-carboxamide;
(55.85)-N-(3,5-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5S.8S)-N-((4-(4-chlorophenyl)thiazol-2-yl)methyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.85)-5-fluoro-8-hydroxy-N-(2-(morpholinomethyl)benzyl)-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(55.85)-5-fluoro-8-hydroxy-N-((1S,2R)-2-phenylcyclopropyl)-5,6,7,8-tetrahydroquino

line-5-carboxamide;
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(55,85)-N-(6-chloro-2-fluoro-3-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55.85)-N-(2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;

(5S.8S)-5-fluoro-8-hydroxy-N-((S)-1,2,3,4-tetrahydronaphthalen- 1-yl)-5,6,7,8-tetrahyd
roquinoline-5-carboxamide;
(55.85)-5-fluoro-8-hydroxy-N-(2-(3-(trifluoromethyl)phenoxy)ethyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55.85)-5-fluoro-N-((1-(4-fluorophenyl)cyclopropyl)methyl)-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.85)-N-(3,5-difluorobenzyl)-5-fluoro-8-hydroxy-35,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5S.8S)-5-fluoro-8-hydroxy-N-((1R,25)-2-phenylcyclopropyl)-5,6,7,8-tetrahydroquino
line-5-carboxamide;
(5S.8S)-5-fluoro-N-(2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5S,85)-N-(2-chloro-3-methoxybenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinolin
e-5-carboxamide;
(5S,85)-N-((18S,2S)-2-(benzyloxy)cyclopentyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;

(5S,85)-N-((S)-2,3-dihydro-1H-inden- 1-yl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5S,8S)-N-(3,3-dimethylbutyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(55,85)-5-fluoro-8-hydroxy-N-(2-phenoxyethyl)-5,6,7,8-tetrahydroquinoline-5-carbox
amide;
(5S.8S)-N-(4,6-dichloro-2,3-dihydrobenzofuran-3-yl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55.85)-N-(5,7-dichlorochroman-4-yl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;

(55.85)-N-(1-(adamantan- 1-yl)ethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55.85)-N-(2-(4-chlorophenyl)-2-(4.,4-difluoropiperidin-1-yl)ethyl)-5-fluoro-8-hydroxy
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S.8S)-N-(chroman-3-yl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(55.85)-N-(2-(4-chlorophenyl)propyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline

-5-carboxamide;
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(55.,85)-5-fluoro-8-hydroxy-N-(2-morpholino-2-phenylethyl)-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;

(55.85)-N-(2-(4,4-difluoropiperidin- 1-yl)-2-(4-methylthiazol-5-yl)ethyl)-5-fluoro-8-hy
droxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahyd
roquinoline-5-carboxamide;
(55.85)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(55.85)-N-((S)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55.85)-N-((4-(2,4-dichlorophenyl)tetrahydro-2H-pyran-4-yl)methyl)-5-fluoro-§-hydro
xy-3,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S.8S)-N-(2,4-dichlorobenzyl)-3,5-difluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-
carboxamide;
(5S,85)-N-(2-chloro-4-fluorobenzyl)-3,5-difluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-3-methyl-5,6,7,8-tetrahydroquinol
ine-5-carboxamide
(5S,8S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-3-methyl-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S,85)-5-((2,4-dichlorobenzyl)carbamoyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline 1-oxide;
(R)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-0x0-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(S)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-0x0-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-o0x0-5,6,7,8-tetrahydroquinoline-5-carboxamide
(S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-o0x0-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(S)-N-(2-chloro-3-fluorobenzyl)-5-fluoro-8-ox0-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(S)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-0x0-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(S)-N-(2,3-dichlorobenzyl)-5-fluoro-8-oxo-35,6,7,8-tetrahydroquinoline-5-carboxamide
(S)-N-(2-chloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-0x0-5,6,7,8-tetrahydroquinoline

-5-carboxamide;
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(S)-5-fluoro-8-o0x0-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-carboxami
de;
(S)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-0x0-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(55.85)-N-(2.4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(55.8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(5S.8S)-5-fluoro-8-hydroxy-8-methyl-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S.,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S.8S)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7
,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-8-methyl
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8S)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S,85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55,85)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.,85)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.85)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.85)-N-(3-chloro-2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.85)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.85)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((S)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
(5S.,8S)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
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(55.,85)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydroxy-8-methyl-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-5-fluoro-8-hydroxy-8-methyl-N-((1-morpholinocyclohexyl)methyl)-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55,8R)-5-fluoro-8-hydroxy-8-methyl-N-((1-morpholinocyclohexyl)methyl)-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-3,8-dimethyl-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)(methyl)amin
o)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)(methyl)amin
o)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxyazetidin- 1 -yl)methy
1)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-8-(cyanomethyl)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(5S,8R)-N-(2-chloro-4-fluorobenzyl)-8-(cyanomethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(5S.,8S)-N-(2-chloro-4-fluorobenzyl)-8-(cyanomethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(5S,8R)-8-(cyanomethyl)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydro
xy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-8-(cyanomethyl)-5-fluoro-8-
hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-(fluoromethyl)-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-(fluoromethyl)-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(55.85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((methylthio)methyl)-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((methylthio)methyl)-5,6,7
,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)thio)met
hyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(2R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-4-methyl-6',7'-dihydro-5'H-spiro[morpholin
e-2,8'-quinoline]-5'-carboxamide;
(5S.5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-2-0x0-6',7'-dihydro-5'H-spiro[ oxazolidine-5,

8'-quinoline]-5'-carboxamide;
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(5R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-2-oxo0-6',7'-dihydro-5'H-spiro[oxazolidine-5,
8'-quinoline]-5'-carboxamide;
(25,5'R)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-0x0-6',7'-dihydro-5'H-spiro[morpholine-2,
8'-quinoline]-5'-carboxamide;
(25.5'S)-N-(2.,4-dichlorobenzyl)-5'-fluoro-5-0x0-6',7'-dihydro-5'H-spiro[ morpholine-2,
8'-quinoline]-5'-carboxamide;
(2R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-0x0-6',7'-dihydro-5'H-spiro[morpholine-2,
8'-quinoline]-5'-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((methylsulfinylymethyl)-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((methylthio)methyl)-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(5S.8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((methylsulfonyl)methyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(5S.8S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((methylsulfonyl)methyl)-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)sulfonyl)met
hyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)sulfonyl
)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8S5)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55.8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55.85)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-N-(2,3.4-trifluorobenzyl)-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55.8R)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-N-(2,3.4-trifluorobenzyl)-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55.85)-N-(2.,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,

8-tetrahydroquinoline-5-carboxamide;
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(55,8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7
,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-3.4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55.8R)-N-(2-chloro-3,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7
,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55.8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55.85)-N-(2.,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-8-(hydroxyme
thyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S.8S)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-8-(hydro
xymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S.8S)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(5S,85)-N-(2,4-dichloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(5S,8S)-N-(2,3-dichloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(5S,8S)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55.,85)-N-(3-chloro-2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2.4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-3-methyl-5,6,7
,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((R)-1-(2,4-dichlorophenyl)ethyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-8-(hydroxymeth
yD)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8R)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-8-(hydroxymet
hyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-
5,6,7,8-tetrahydroquinoline-5-carboxamide;



28
WO 2018/168818 PCT/JP2018/009627

(55.85)-N-(2,4-dichlorophenethyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(55.85)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydroxy-8-(hydroxy
methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((4-(2,4-dichlorophenyl)tetrahydro-2H-pyran-4-yl)methyl)-5-fluoro-8-hydro
xy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-§8-methoxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.8R)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-§-methoxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.85)-N-(2.4-dichloro-6-fluorobenzyl)-5-fluoro-8-methoxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S.8S)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5S,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-methoxy-35,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5S,85)-N-(2-chloro-4-(trifluoromethyl)benzyl)-5-fluoro-§-methoxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S.,8S)-5-fluoro-8-methoxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
(5S,85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-methoxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5S.8S)-5-fluoro-8-methoxy-N-(2,4,6-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
(5S,8S)-N-(2,4-difluorobenzyl)-5-fluoro-8-methoxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.85)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-(2-hydroxyethoxy)-5.6,
7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.85)-5-fluoro-8-(2-hydroxyethoxy)-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroqui
noline-5-carboxamide;
(55.85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.85)-N-(2.4-difluorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6,7,8-tetrahydroquin

oline-5-carboxamide;
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[0022]

(55.85)-N-(2,4-dichlorobenzyl)-8-(2,3-dihydroxypropoxy)-5-fluoro-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.8rac)-N-(2,4-dichlorobenzyl)-5-fluoro-8-(methylsulfonyl)-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(55.8rac)-N-(2,4-dichlorobenzyl)-5-fluoro-8-((2-hydroxyethyl)sulfonyl)-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,85)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5,8-difluoro-3,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5R,85)-N-(2,4-dichlorobenzyl)-5,8-difluoro-5,6,7,8-tetrahydroquinoline-5-carboxami
de and
(5R,85)-N-(2,3-dichlorobenzyl)-5,8-difluoro-5,6,7,8-tetrahydroquinoline-5-carboxami
de.
[6] The compound according to [5], which is selected from the group following or a
prodrug thereof or a pharmaceutically acceptable salt thereof,
N-(2,3-dichlorobenzyl)-8-ox0-5,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-
carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-7-ox0-6,7-dihydro-SH-cyclopenta[ b]pyridine
-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroqui
noline-5-carboxamide;
N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxami
de;
N-(2.4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxami
de;
N-(2-chloro-3-(trifluoromethyl)benzyl)-7-hydroxy-6,7-dihydro-SH-cyclopenta[ b]pyri
dine-5-carboxamide;
N-(2.4-dichlorobenzyl)-5-fluoro-7-hydroxy-6,7-dihydro-5SH-cyclopenta[ b]pyridine-5
-carboxamide;
2-(5-((2,4-dichloro-6-methylbenzyl)carbamoyl)-5,6,7,8-tetrahydroquinolin-8-yl)aceti
¢ acid;
2-(5-((2-chloro-3-(trifluoromethyl)benzyl)carbamoyl)-5,6,7,8-tetrahydroquinolin-§8-y
Dacetic acid;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7
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,8-tetrahydroquinoline-5-carboxamide;
N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-7-hydroxy-7-(hydroxymethyl)-6,7-dihydro-5SH-cyclop
enta[b]pyridine-5-carboxamide;
(55%*,85%*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(methoxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-§-((dimethylamino)methyl)-5-fluoro-8-hydroxy-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxyazetidin- 1-yl)met
hyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxyazetidin-1-y
Dmethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-methoxyazetidin-1-y
Dmethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxy-3-methylaz
etidin- 1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-methoxy-3-methylaz
etidin-1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)amin
o)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)(meth
yl)amino)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(3R*,5'S*)-N-(2.,4-dichlorobenzyl)-5'-fluoro-5-ox0-6',7'-dihydro-5'H-spiro[morpholine
-3,8'-quinoline]-5'-carboxamide;
(35#,5'S*)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-ox0-6',7'-dihydro-5'H-spiro[morpholine
-3,8'-quinoline]-5'-carboxamide;
(55.85)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.85)-N-(2.4-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide
(55.85)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5R,8S)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-35,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5S.8S)-N-(2,4-dichloro-6-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
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(5S.8S)-8-hydroxy-N-(2,3.4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-carboxami
de;

(5R,85)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline- 5-carboxami
de;
(5R,85)-8-hydroxy-N-(2.4,6-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-carboxami
de;

(5R,8S)-N-(2,4-difluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide
(55.85)-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(5R,85)-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(5S.8S)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-35,6,7,8-tetrahydroquinoline-5-carboxa

mide;
(5R,85)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5S,85)-N-(4-bromo-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5R,8S)-N-(4-bromo-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carbox
amide;
(5S,8S)-N-(2-chloro-3,4-difluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5R,8R)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;

(55.85)-N-(2-chloro-3-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(5R,8R)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carbox
amide;
(55.8R)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5R,8R)-N-(2,4-dichloro-6-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline- 5-car
boxamide;
(5R,8R)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-carboxami
de;

(5S.8R)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline- 5-carboxami
de;
(5R,8R)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carbox
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amide;
(5R,8S)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(5R,8S)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5S,8R)-5-fluoro-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(5S,8R)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5S.8R)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5R,85)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5S,8R)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55,8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.8R)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
S-carboxamide;
(5R,8S)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.8R)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.8R)-N-(2-chloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55,8R)-N-(2-chloro-4,5-difluorobenzyl)-5-fluoro-8-hydroxy-35,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S.8R)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
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5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquino
line-5-carboxamide;
(5R,8R)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.85)-N-(2.4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline- 5-car
boxamide;
(5S.8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5R,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-35,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5S,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5

-carboxamide;
(5R,8R)-5-fluoro-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
(55,85)-5-fluoro-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(5R,8R)-N-(2,6-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(5R,8R)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(55.,85)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;

(5R,8R)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.85)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5R,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55.85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline- 5
-carboxamide;
(5R,8R)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5S.8S)-N-(2,4-dichloro-6-(difluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahy
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droquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.85)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5R,8R)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55.85)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5R,8R)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(5S.8S)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5R,8R)-N-(2-chloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(5R,8R)-N-(2-chloro-4,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5R,8R)-5-fluoro-8-hydroxy-N-(2,3,6-trichlorobenzyl)-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
(5R,8R)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(55,85)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55.,85)-N-(2-chloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(55.85)-N-(2-chloro-3,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.85)-N-(2-chloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(55.85)-N-(2-chloro-4-methoxybenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinolin
e-5-carboxamide;
(55.85)-N-(2-chloro-3,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.85)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S.8S)-5-fluoro-N-(3-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-35,6,7,8-tetrahydro
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quinoline-5-carboxamide;
(5S.8S)-5-fluoro-8-hydroxy-N-(2,4,6-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(55.85)-N-(4-bromo-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55.85)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.85)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55.85)-N-(2-chloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S.8S)-N-(3-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(5S,85)-5-fluoro-8-hydroxy-N-((R)-1,2,3,4-tetrahydronaphthalen-1-y1)-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(5S,85)-N-(3-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(5S,85)-N-(3-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55,85)-N-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)methyl)-5-fluoro-8-hydroxy-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(5S,8S)-N-(2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5S.,8S)-N-((R)-2,3-dihydro-1H-inden-1-y1)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55.85)-N-(3.4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(55.85)-5-fluoro-8-hydroxy-N-(2-(trifluoromethyl)benzyl)-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(5S.8S)-5-fluoro-8-hydroxy-N-(3,4,5-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(55.85)-N-(4-cyano-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;
(55.85)-N-(3.4-difluorobenzyl)-5-fluoro-8-hydroxy-35,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(55.85)-N-(3-chloro-5-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline- 5
-carboxamide;
(5S.,8S)-N-(2-chloro-5-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
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-carboxamide;
(5S.8S)-N-(3-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(55.85)-N-(4-chloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5
-carboxamide;

(55.85)-5-fluoro-N-(2-fluoro-4-(trifluoromethoxy)benzyl)-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55.85)-N-(2,3-difluorobenzyl)-5-fluoro-8-hydroxy-35,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5S.8S)-N-(4-chlorobenzyl)-5-fluoro-8-hydroxy-35,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(5S.8S)-N-(3,5-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5S.8S)-5-fluoro-8-hydroxy-N-((1S,2R)-2-phenylcyclopropyl)-5,6,7,8-tetrahydroquino
line-5-carboxamide;
(5S,85)-N-(2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(5S,85)-5-fluoro-8-hydroxy-N-((S)-1,2,3,4-tetrahydronaphthalen-1-yl)-5,6,7,8-tetrahyd
roquinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-(2-(3-(trifluoromethyl)phenoxy)ethyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(5S,8S)-N-(3,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(55,85)-5-fluoro-8-hydroxy-N-((1R,2S)-2-phenylcyclopropyl)-5,6,7,8-tetrahydroquino
line-5-carboxamide;
(55.,85)-5-fluoro-N-(2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
mide;
(55.85)-N-(2-chloro-3-methoxybenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinolin
e-5-carboxamide;
(55.85)-N-((S)-2,3-dihydro-1H-inden-1-yl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5S.8S)-N-(3,3-dimethylbutyD)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide;
(55.85)-5-fluoro-8-hydroxy-N-(2-phenoxyethyl)-5,6,7,8-tetrahydroquinoline-5-carbox
amide;
(5S.8S)-N-(4,6-dichloro-2,3-dihydrobenzofuran-3-yl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5S,85)-N-(chroman-3-yl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxa
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mide;
(55.85)-5-fluoro-8-hydroxy-N-(2-morpholino-2-phenylethyl)-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;

(55.85)-N-(2-(4,4-difluoropiperidin- 1-yl)-2-(4-methylthiazol-5-yl)ethyl)-5-fluoro-8-hy
droxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(55.85)-N-(2.4-dichlorobenzyl)-5-fluoro-8-hydroxy-3-methyl-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-3-methyl-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S.8S)-5-((2,4-dichlorobenzyl)carbamoyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline 1-oxide;
(5S,85)-5-fluoro-8-hydroxy-8-methyl-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5S.8S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-8-methyl
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8S)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(55,85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55.85)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.85)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.85)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.85)-N-((S)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55.85)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydroxy-8-methyl-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S.,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)(methyl)amin
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o)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)(methyl)amin
o)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxyazetidin-1-yl)methy
D-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8R)-8-(cyanomethyl)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55.8R)-N-(2-chloro-4-fluorobenzyl)-8-(cyanomethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-8-(cyanomethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(5S,8R)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-8-(cyanomethyl)-5-fluoro-8-
hydroxy-35,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S.8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-(fluoromethyl)-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-(fluoromethyl)-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(2R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-4-methyl-6',7'-dihydro-5"H-spiro[morpholin
e-2,8'-quinoline]-5'-carboxamide;
(5S,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-2-ox0-6',7'-dihydro-5'H-spiro[ oxazolidine-5,
8'-quinoline]-5'-carboxamide;
(5R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-2-ox0-6',7'-dihydro-5'H-spiro[oxazolidine-5,
8'-quinoline]-5'-carboxamide;
(2S,5'R)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-ox0-6',7'-dihydro-5'H-spiro[morpholine-2,
8'-quinoline]-5'-carboxamide;
(25,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-ox0-6',7'-dihydro-5"H-spiro[ morpholine-2,
8'-quinoline]-5'-carboxamide;
(2R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-0x0-6',7'-dihydro-5'H-spiro[morpholine-2,
8'-quinoline]-5'-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((methylsulfinylymethyl)-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((methylsulfonyl)methyl)-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2.4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)sulfonyl)met
hyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyethyl)sulfonyl
)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrah
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ydroquinoline-5-carboxamide;
(5R,8S5)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.85)-N-(2.4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55.8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8§-hydroxy-8-(hydroxymethyl)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(5S,85)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5S.8R)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5S.8S)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7
,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-3,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-N-(2-chloro-3,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7
,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55.85)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-8-(hydroxyme
thyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-8-(hydro
xymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2.4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.85)-N-(2.4-dichloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
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[0023]

8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(3-chloro-2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((R)-1-(2,4-dichlorophenyl)ethyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-8-(hydroxymeth
yD)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8R)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-8-(hydroxymet
hyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S.8S)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydroxy-8-(hydroxy
methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-5-fluoro-§-methoxy-N-(2,4,6-trifluorobenzyl)-5,6,7,8-tetrahydroquinoline-5-c
arboxamide;
(5S,85)-N-(2,4-difluorobenzyl)-5-fluoro-§-methoxy-5,6,7,8-tetrahydroquinoline-5-car
boxamide;
(5S.,8S)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6,7,8-tetrahydro
quinoline-5-carboxamide and
(5S,8S)-N-(2,4-difluorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6,7,8-tetrahydroquinol
ine-5-carboxamide.
[7] A compound represented by the following formula (L-a) or a pharmaceutically
acceptable salt thereof:
[Chem.3]
(Ra) b RIS RY
ﬂ Ry

\N{/‘”\H,/

(L-a)

wherein:

R3 is independently selected from the group consisting of:
(1) hydrogen, (2) halogen, (3) C, alkyl and (4) -O-C, salkyl;
preferably R? is (1) hydrogen;

pis 0, 1,2 or 3;

when p is 2 or 3, each R?is the same or different;
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[0024]

[0025]

[0026]

R'¢ is selected from the group consisting of:
(1) CN and (2) -CO,R'3;
R is selected from the group consisting of:
(1) fluoro and (2) hydroxyl; or,
R'® may form =O with R"7;
R is selected from the group consisting of:
(1) hydrogen and (2) C, ¢ alkyl.
[7-1]The compound according to [7] or a salt thereof, wherein R'¢ forms =O with R".
[7-2]The compound according to [7] or a salt thereof, wherein R" is fluoro.
[7-3]The compound according to [7-2] or a salt thereof, wherein R!® is -CN.
[7-4]The compound according to [7-2] or a salt thereof, wherein R!¢ is -CO,R8.
[7-5]The compound according to [7] or a salt thereof, wherein R is -CO,R!®; R is
hydroxyl.

[8] A compound represented by the following formula (L-b) or a pharmaceutically
acceptable salt thereof:
[Chem.4]

RY
(RIE)&T Z:fo
N PN \:EQ
I
{L-b)

wherein:

R? is independently selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) C, alkyl and (4) -O-C, salkyl;

preferably R? is (1) hydrogen;

pis0,1,2o0r3;

when p is 2 or 3, each R?is the same or different;

R* is selected from the group consisting of:

(1) hydrogen, (2) halogen and (3) hydroxyl.

[9] A use of a compound described in any one of [1] to [6] or a pharmaceutically ac-
ceptable salt thereof or a prodrug thereof for the manufacture of a medicament for the
treatment of a condition or disorder mediated by P2X7 receptor antagonistic activity.

[10] The use as described in [9], wherein the condition or disorder is selected from
the group consisting of: diseases of the autoimmune and inflammatory system;
diseases of the nervous and neuro-immune system; diseases involved with, and
without, neuroinflammation of the Central Nervous System (CNS); diseases of the car-

diovascular, metabolic, gastrointestinal and urogenital systems; skeletal disorders,
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[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

diseases involving the secretoryfunction of exocrine glands and glaucoma, Glomeru-
lonephritis, Chaga's Disease, chlamydia, neuroblastoma, Tuberculosis, Polycystic

Kidney Disease, cancer, and acne; and combinations thereof.
[11] A method for the treatment of a condition or disorder mediated by P2X7

receptor antagonistic activity in a mammalian subject, including a human, which
comprises administering to a mammal in need of such treatment a therapeutically
effective amount of a compound described in any one of [1] to [6] or a pharma-
ceutically acceptable salt thereof or a prodrug thereof.

[12] The method as described in [11], wherein the condition or disorder is selected
from the group consisting of: diseases of the autoimmune and inflammatory system;
diseases of the nervous and neuro-immune system; diseases involved with, and
without, neuroinflammation of the Central Nervous System (CNS); diseases of the car-
diovascular, metabolic, gastrointestinal and urogenital systems; skeletal disorders,
diseases involving the secretory function of exocrine glands and glaucoma, Glomeru-
lonephritis, Chaga's Disease, chlamydia, neuroblastoma, Tuberculosis, Polycystic
Kidney Disease, cancer, and acne; and combinations thereof.

[13] A pharmaceutical composition comprising a compound or a pharmaceutically
acceptable salt thereof or a prodrug thereof, as described in any one of [1] to [6], and a
pharmaceutically acceptable carrier.

[14] The pharmaceutical composition as described in [13], further comprising
another pharmacologically active agent.

[15] A compound described in any one of [1] to [6] or a pharmaceutically acceptable
salt thereof or a prodrug thereof for use in the treatment of a condition or disorder
mediated by P2X7 receptor antagonistic activity.

[16] A process for preparing a pharmaceutical composition, wherein the process
comprises mixing a compound described in any one of [1] to [6] or a pharmaceutically
acceptable salt thereof or a prodrug thereof and a pharmaceutically acceptable carrier
or excipient.

Examples of conditions or disorders mediated by P2X7 receptor activity include,
but are not limited to, P2X7 related diseases.
Advantageous Effects of Invention

The tetrahydroquinoline derivatives of the present invention act as modulators of
the P2X7 receptor and have a number of therapeutic applications, particularly in the
treatment of diseases of the autoimmune and inflammatory system, diseases of the
nervous and neuro-immune system, diseases involved with neuroinflammation of the
CNS or diseases of the cardiovascular, metabolic, gastrointestinal and urogenital

systems. More particularly, the tetrahydroquinoline derivatives of the invention are
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[0035]

[0036]

[0037]

[0038]

[0039]

[0040]
[0041]

selective P2X7 receptor antagonists. In the discussion that follows, the invention is ex-

emplified by reference to the inhibition of P2X7 channel as the purinergic receptor.
The compounds of the present invention show the P2X7 receptor antagonistic

activity. The compounds of the present invention may show less toxicity, good ab-
sorption, distribution, good solubility, less protein binding affinity other than P2X7
receptor, less drug-drug interaction, and good metabolic stability.

Especially, the present invention show excellent P2X7 antagonistic activities as well
as excellent pharmacokinetic properties. In addition, they show selectivity for the

P2X7 channel as compared with other P2X families, especially P2X1 channel.

Description of Embodiments

As used herein, the term "alkyl" as a group or part of a group e.g. alkoxy or hy-
droxyalkyl refers to a straight or branched alkyl group in all isomeric forms. The term
"C;-Cs alkyl" refers to an alkyl group, as defined above, containing at least 1 and at
most 6 carbon atoms. Examples of such alkyl groups include methyl, ethyl, propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, pentan-2-yl, pentan-3-yl,
2-methylbutyl, 3-methylbutan-2-yl, isopentyl, tert-pentyl, neopentyl, n-hexyl, hexan-
2-yl, hexan-3-yl, 2-methylpentyl, 4-methylpentyl, 2-methylpentan-3-yl,
4-methylpentan-2-yl, 2-ethylbutyl, 3-methylpentyl, 3-methylpentan-2-y1,
3-methylpentan-3-yl, 2,3-dimethylbutyl, 2,3-dimethylbutan-2-yl, 3,3-dimethylbuty]l,
3,3-dimethylbutan-2-yl, and 2,2-dimethylbutyl.

Examples of such alkoxy groups include methoxy, ethoxy, propoxy, iso-propoxy,
butoxy, iso-butoxy, sec-butoxy, tert-butoxy, n-pentoxy, pentan-2-oxy, pentan-3-oxy,
2-methylbutoxy, 3-methylbutan-2-oxy, isopentoxy, tert-pentoxy, neopentoxy, n-
hexoxy, hexan-2-oxy, hexan-3-oxy, 2-methylpentoxy, 4-methylpentoxy,
2-methylpentan-3-oxy, 4-methylpentan-2-oxy, 2-ethylbutoxy, 3-methylpentoxy,
3-methylpentan-2-oxy, 3-methylpentan-3-oxy, 2,3-dimethylbutoxy,
2,3-dimethylbutan-2-oxy, 3,3-dimethylbutoxy, 3,3-dimethylbutan-2-oxy, and
2,2-dimethylbutoxy.

The term "cycloalkyl", as used herein, means a mono-, bicyclic- or tricyclic ring,
but not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
norbornyl, adamantyl groups and the like.

The term "alkenyl", as used herein, means a hydrocarbon radical having at least one
double bond, which may be in a E- or a Z- arrangement, including, but not limited to,
ethenyl, propenyl, 1-butenyl, 2-butenyl and the like.

The term "halogen" refers to fluoro (-F), chloro (-Cl), bromo (-Br) and iodo (-I).

The term "haloalkyl", as used herein, means an alkyl radical which is substituted by

halogen atom(s) as defined above including, but not limited to, fluoromethyl, difluo-
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[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

romethyl, trifluoromethyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2,2,2-trichloroethyl, 3-fluoropropyl, 4-fluorobutyl, chloromethyl, trichloromethyl,
iodomethyl, bromomethyl groups and the like.

The term "heterocyclyl”, as used herein, means a saturated 3- to 16- membered ring
which comprises one or more heteroatoms selected from nitrogen, oxygen and sulfur.
For purposes of this invention, the heterocyclyl may be a monocyclic, bicyclic or
tricyclic ring system, which may include fused, bridged or spiro ring systems.
Examples of such heterocyclyl groups include azetidinyl, 1,4-dioxanyl, pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl, tetrahydrofuranyl, thiomorpholinyl, tetrahy-
drothienyl, 2-oxo-pyrrolidinyl, 2-oxo-piperidinyl, 2-oxo-imidazolidiny],
2-oxo0-oxazolidinyl, quinuclidinyl, azabicyclo[3.2.1]octyl, 2-oxa-6-azaspiro[3.4]octyl
and N-oxides thereof and S-oxides thereof.

The term "aryl", as used herein, means unsaturated or partially saturated mono- or
bicyclic 6-15 membered ring which consists of carbon atoms.

Examples of such aryl include, but are not limited to, phenyl, naphthyl, indany],
indenyl, 1,2,3,4-tetrahydronaphthyl, 1,2-dihydronaphthyl, 2,3-dihydro-1H-indenyl, cy-
clohexenyl, cyclopentenyl, (15,4S)-bicyclo[2.2.2]oct-2-enyl, and
(1R,4S)-bicyclo[2.2.1]hept-2-enyl. Examples of -O-C, ¢ alkylaryl include, benzyloxy.

The term "heteroaryl” as used herein, means unsaturated and partially saturated
mono- or bicyclic 5-15 membered ring, preferably 6-10 membered ring, which may
contain 1-4 heteroatoms selected from O, N and S:

Examples of such heteroaryl include, but are not limited to, thiophenyl, thiazolyl,
isoxazolyl, pyrazolyl, tetrazolyl, furanyl, pyrrolyl, imidazolyl, oxazolyl, isothiazolyl,
triazolyl, thiadiazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, triazinyl, ben-
zofuranyl, benzothiophenyl, benzotriazolyl, indolyl, indazolyl, benzoimidazolyl,
pyrrolopyridyl, pyrrolopyrimidinyl, pyrazolopyridyl, pyrazolopyrimidinyl, imida-
zopyridinyl, furopyridyl, benzoisoxazolyl, imidazopyrazinyl, imidazopyridazinyl, imi-
dazopyrimidinyl, quinolyl, isoquinolyl, quinazolinyl, phthalazinyl, quinoxalinyl, naph-
thyridinyl, pyridopyrimidinyl, and N-oxides thereof and S-oxides thereof.

R’ may form a saturated or unsaturated bicyclic 9 to 10 membered ring with R®
which may contain a nitrogen atom, an oxygen atom or a sulfur atom; Examples of
such bicyclic 9 to 10 membered ring include 1,2,3,4-tetrahydronaphthalenyl,
2,3-dihydro-1H-indenyl, chromanyl, 2,3-dihydrobenzofuranyl,
1,2,3,4-tetrahydroquinolinyl, indolinyl, thiochromanyl and
2,3-dihydrobenzo[b]thiophenyl.

The substituents on the ring of the compound of the present invention may exist on
the any atoms if it is chemically allowed.

The term "protecting group”, as used herein, means a hydroxy or amino protecting
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group which is selected from typical hydroxy or amino protecting groups described in
Protective Groups in Organic Synthesis Forth Edition edited by T. W. Greene et al.
(John Wiley & Sons, 2006);

The terms "treating” and "treatment", as used herein, refer to curative, palliative and
prophylactic treatment, including reversing, alleviating, inhibiting the progress of, or
preventing the disorder or condition to which such term applies, or one or more
symptoms of such disorder or condition.

As used herein, the article "a" or "an" refers to both the singular and plural form of

the object to which it refers unless indicated otherwise.

In some cases, the symbgl letter is written the corresponding English word in the present
specification. For example, the symbols @. 8, and 0 are written alpha, beta, and delta,
respectively.

Included within the scope of the "compounds of the invention" are all salts,
solvates, hydrates, complexes, polymorphs, prodrugs, radiolabeled derivatives,
stereoisomers and optical isomers of the compounds of the present invention.

The compounds of the present invention can form acid addition salts thereof. It
would be appreciated that for use in medicine, the salts of the compounds of the
present invention should be pharmaceutically acceptable. Suitable pharmaceutically
acceptable salts would be apparent to those skilled in the art and include those
described in J. Pharm. Sci, 66, 1-19, 1977, such as acid addition salts formed with
inorganic acids e.g. hydrochloric, hydrobromic, sulfuric, nitric or phosphoric acid; and
organic acids e.g. succinic, maleic, formic, acetic, trifluoroacetic, propionic, fumaric,
citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or naphthalenesulfonic
acid. Certain of the compounds of the present invention may form acid addition salts
with one or more equivalents of the acid. The present invention includes within its
scope all possible stoichiometric and non-stoichiometric forms. In addition, certain
compounds containing an acidic function such as a carboxy can be isolated in the form
of their inorganic salt in which the counter ion can be selected from sodium,
potassium, lithium, calcium, magnesium and the like, as well as from organic bases.

Also within the scope of the invention are so-called "prodrugs" of the compounds of
the present invention. Thus, certain derivatives of compounds of the present invention
which may have little or no pharmacological activity themselves, when administered
into or onto the body, can be converted into compounds of the present invention
having the desired activity, for example, by hydrolytic cleavage. Such derivatives are
referred to as "prodrugs". Further information on the use of prodrugs may be found in
Pro-drugs as Novel Delivery Systems, Vol. 14, ACS Symposium Series (T Higuchi
and V Stella) and Bioreversible Carriers in Drug Design, Pergamon Press, 1987 (ed. E
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B Roche, American Pharmaceutical Association).

Prodrugs in accordance with the invention, for example, can be produced by
replacing appropriate functionalities present in the compounds of the present invention
with certain moieties known to those skilled in the art as ‘pro-moieties' as described,
for example, in Design of Prodrugs by H Bundgaard (Elsevier, 1985). Some examples
of prodrugs in accordance with the invention include:

(i) where the compound of the present invention contains an alcohol functionality
(-OH), compounds wherein the hydroxy group is replaced with a moiety convertible in
vivo into the hydroxy group. Said moiety convertible in vivo into the hydroxy group
means a moiety transformable in vivo into a hydroxyl group by e.g. hydrolysis and/or
by an enzyme, e.g. an esterase. Examples of said moiety include, but are not limited to,
ester and ether groups which may be hydrolyzed easily in vivo. Preferred are the
moieties replaced the hydrogen of hydroxy group with acyloxyalkyl,
1-(alkoxycarbonyloxy)alkyl, phthalidyl and acyloxyalkyloxycarbonyl such as pivaloy-
loxymethyloxycarbonyl; and

(ii) where the compound of the present invention contains an amino group, an amide
derivative prepared by reacting with a suitable acid halide or a suitable acid anhydride
is exemplified as a prodrug. A particularly preferred amide derivative as a prodrug is -
NHCO(CH,),OCH;, -NHCOCH(NH,)CH; or the like.

Further examples of replacement groups in accordance with the foregoing examples
and examples of other prodrug types may be found in the aforementioned references.

The compounds of the present invention, salts thereof and prodrugs thereof may be
prepared in crystalline or non-crystalline form and, if crystalline, may optionally be
hydrated or solvated. This invention includes within its scope stoichiometric hydrates
or solvates as well as compounds containing variable amounts of water and/or solvent.

Salts and solvates having non-pharmaceutically acceptable counter-ions or as-
sociated solvents are within the scope of the present invention, for example, for use as
intermediates in the preparation of other compounds of the present invention and their
pharmaceutically acceptable salts.

Additionally, the compounds of the present invention may be administered as
prodrugs. As used herein, a "prodrug" of a compound of the present invention is a
functional derivative of the compound which, upon administration to a patient,
eventually liberates the compound of the present invention in vivo. Administration of a
compound of the present invention as a prodrug may enable the skilled artisan to do
one or more of the followings: (a) modify the onset of action of the compound in vivo;
(b) modify the duration of action of the compound in vivo; (c) modify the trans-
portation or distribution of the compound in vivo; (d) modify the solubility of the

compound in vivo; and (e) overcome a side effect or other difficulty encountered with
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the compound. Typical functional derivatives used to prepare prodrugs include modi-
fications of the compound that are chemically or enzymatically cleaved in vivo. Such
modifications, which include the preparation of phosphates, amides, esters, thioesters,
carbonates, and carbamates, are well known to those skilled in the art.

In certain of the compounds of the present invention, there may be some chiral
carbon atoms. In such cases, compounds of the present invention exist as
stereoisomers. The invention extends to all optical isomers such as stereoisomeric
forms of the compounds of the present invention including enantiomers, di-
astereoisomers and mixtures thereof, such as racemates. The different stereoisomeric
forms may be separated or resolved one from the other by conventional methods or any
given isomer may be obtained by conventional stereoselective or asymmetric
syntheses.

Certain of the compounds herein can exist in various tautomeric forms and it is to
be understood that the invention encompasses all such tautomeric forms.

The invention also includes isotopically-labeled compounds, which are identical to
those described herein, but for the fact that one or more atoms are replaced by an atom
having an atomic mass or mass number different from the atomic mass or mass number
usually found in nature. Examples of isotopes that can be incorporated into compounds
of the invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous,
fluorine, iodine, and chlorine, such as *H, ''C, “C, 18F, 12’I and '*’I. Compounds of the
invention that contain the aforementioned isotopes and/or other isotopes of other atoms
are within the scope of the present invention. Isotopically-labeled compounds of the
present invention, for example those into which radioactive isotopes such as *H, C are
incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated,
i.e., *H, and carbon-14, i.e., “C, isotopes are particularly preferred for their ease of
preparation and detectability. 1'C and !*F isotopes are particularly useful in PET
(positron emission tomography), and I isotopes are particularly useful in SPECT
(single photon emission computerized tomography), all useful in brain imaging.
Further, substitution with heavier isotopes such as deuterium, i.e., 2H, can afford
certain therapeutic advantages resulting from greater metabolic stability, for example
increased in vivo half-life or reduced dosage requirements and, hence, may be
preferred in some circumstances. Isotopically labeled compounds of the invention can
be generally prepared by carrying out the procedures disclosed in the Schemes and/or
in the Examples/Intermediates below, then substituting a readily available isotopically
labeled reagent for a non-isotopically labeled reagent.

The potencies and efficacies of the compounds of this invention for P2X7 can be
determined by calcium influx assay performed on the human cloned receptor as

described herein. Compounds of the present invention have demonstrated antagonistic
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activity at the P2X7 receptor, using the functional assay described herein.

Compounds of the present invention and pharmaceutically acceptable salts thereof
are therefore of use in the treatment of conditions or disorders which are mediated via
the P2X7 receptor. In particular the compounds of the present invention and pharma-
ceutically acceptable salts thereof are of use in the treatment of a wide range of
diseases, syndromes, and disorders, in particular for the treatment of diseases of the au-
toimmune and inflammatory system; diseases of the nervous and neuro-immune
system; diseases involved with, and without, neuroinflammation of the CNS; diseases
of the cardiovascular, metabolic, gastrointestinal and urogenital systems; skeletal
disorders, diseases involving the secretory function of exocrine glands and diseases
such as glaucoma, Glomerulonephritis, Chaga's Disease, chlamydia, neuroblastoma,
Tuberculosis, Polycystic Kidney Disease, cancer, and acne.

Examples of diseases of the autoimmune and inflammatory system include
rheumatoid arthritis, osteoarthritis, interstitial cystitis, psoriasis, septic shock, sepsis,
allergic dermatitis, idiopathic pulmonary fibrosis, allergic rhinitis, chronic obstructive
pulmonary disease, airway hyper-responsiveness and asthma. Examples of asthma
include allergic asthma, mild to severe asthma, and steroid resistant asthma.

Examples of diseases of the nervous and neuro-immune system include acute and
chronic pain. Examples of acute and chronic pain include neuropathic pain, in-
flammatory pain, migraine, spontancous pain. Examples of spontancous pain include
opioid induced pain, diabetic neuropathy, postherpetic neuralgia, low back pain,
chemotherapy-induced neuropathic pain, fibromyalgia.

Examples of diseases involved with, and without, neuroinflammation of the CNS
include cognition, sleep disorders, multiple sclerosis, epileptic seizures, Parkinson’s
disease, schizophrenia, Alzheimer’s disease, Huntington’s disease, Amyotrophic
Lateral Sclerosis, autism, spinal cord injury and cerebral ischemia/traumatic brain
injury, stress-related disorders, and mood disorders. Examples of mood disorders
include major depression, major depressive disorder, treatment resistant depression,
bipolar disorder, seasonal affective disorder, post natal depression, manic depression,
bipolar depression, anxious depression, and anxiety. Examples of anxiety include
social anxiety, post traumatic stress disorder, phobias, social phobia, special phobias,
panic disorder, obsessive compulsive disorder, acute stress disorder, separation anxiety
disorder, and generalized anxiety disorder.

Examples of diseases of the cardiovascular, metabolic, gastrointestinal and
urogenital systems include diabetes, diabetes mellitus, thrombosis, irritable bowel
disease, irritable bowel syndrome, Crohn’s disease, cardiovascular diseases (such as
hypertension, myocardial infarction, ischemic heart disease, ischemia), ureteric ob-

struction, lower urinary tract syndrome, lower urinary tract dysfunction such as in-
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continence, and disease after cardiac transplantation.

Examples of a neuropathic pain include pain due to a disease, syndrome, condition,
disorder, or pain state including cancer, neurological disorders, spine and peripheral
nerve surgery, brain tumor, traumatic brain injury (TBI), spinal cord trauma, chronic
pain syndrome, fibromyalgia, chronic fatigue syndrome, neuralgias (trigeminal
neuralgia, glossopharyngeal neuralgia, postherpetic neuralgia and causalgia), lupus,
sarcoidosis, peripheral neuropathy, bilateral peripheral neuropathy, diabetic
neuropathy, central pain, neuropathies associated with spinal cord injury, stroke, amy-
otrophic lateral sclerosis (ALS), Parkinson's disease, multiple sclerosis, sciatic neuritis,
mandibular joint neuralgia, peripheral neuritis, polyneuritis, stump pain, phantom limb
pain, bony fractures, oral neuropathic pain, Charcot's pain, complex regional pain
syndrome I and II (CRPS /1), radiculopathy, Guillain-Barre syndrome, meralgia
paraesthetica, burning-mouth syndrome, optic neuritis, postfebrile neuritis, migrating
neuritis, segmental neuritis, Gombault's neuritis, neuronitis, cervicobrachial neuralgia,
cranial neuralgia, geniculate neuralgia, glossopharyngeal neuralgia, migrainous
neuralgia, idiopathic neuralgia, intercostal neuralgia, mammary neuralgia, Morton's
neuralgia, nasociliary neuralgia, occipital neuralgia, red neuralgia, Sluder's neuralgia,
sphenopalatine neuralgia, supraorbital neuralgia, vulvodynia, or vidian neuralgia.

Antagonistic activities of the compound of the present invention against P2X7 and
other P2X families can be confirmed in the suitable methods known to skilled in the
art. For example, antagonistic activities of compounds of the present invention have
been confirmed in Ca?* influx assay and electrophysiology assay.

Activities of the compound of the present invention for each disease, syndrome, and
disorder described above can be confirmed in the suitable model known to skilled in
the art. For example, activities of compounds of the present invention for pain are
confirmed in rodent models of pain.

It is to be understood that "treatment" as used herein includes prophylaxis as well as
alleviation of established symptoms as described above.

A pharmaceutical composition of the invention, which may be prepared by
admixture, suitably at ambient temperature and atmospheric pressure, is usually
adapted for oral, parenteral or rectal administration and, as such, may be in the form of
tablets, capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable
powders, injectable or infusible solutions or suspensions or suppositories. Orally ad-
ministered compositions are generally preferred. Tablets and capsules for oral admin-
istration may be in unit dose form, and may contain conventional excipients, such as
binding agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or hy-
droxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline cellulose or

calcium hydrogen phosphate); tableting lubricants (e.g. magnesium stearate, talc or
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silica); disintegrants (e.g. potato starch or sodium starch glycolate); and acceptable
wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated according to
methods well known in normal pharmaceutical practice.

Oral liquid preparations may be in the form of, for example, aqueous or oily
suspension, solutions, emulsions, syrups or elixirs, or may be in the form of a dry
product for reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents (e.g.
sorbitol syrup, cellulose derivatives or hydrogenated edible fats), emulsifying agents
(e.g. lecithin or acacia), non-aqueous vehicles (which may include edible oils e.g.
almond oil, oily esters, ethyl alcohol or fractionated vegetable oils), preservatives (e.g.
methyl or propyl-p-hydroxybenzoates or sorbic acid), and, if desired, conventional
flavourings or colorants, buffer salts and sweetening agents as appropriate.
Preparations for oral administration may be suitably formulated to give controlled
release of the active compound or pharmaceutically acceptable salt thereof.

For parenteral administration, fluid unit dosage forms are prepared utilising a
compound of the present invention or pharmaceutically acceptable salt thereof and a
sterile vehicle. Formulations for injection may be presented in unit dosage form e.g. in
ampoules or in multi-dose, utilising a compound of the present invention or pharma-
ceutically acceptable salt thereof and a sterile vehicle, optionally with an added
preservative. The compositions may take such forms as suspensions, solutions or
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as
suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient
may be in powder form for constitution with a suitable vehicle, e.g. sterile pyrogen-
free water, before use. The compound, depending on the vehicle and concentration
used, can be either suspended or dissolved in the vehicle. In preparing solutions, the
compound can be dissolved for injection and filter sterilised before filling into a
suitable vial or ampoule and sealing. Advantageously, adjuvants such as a local
anaesthetic, preservatives and buffering agents are dissolved in the vehicle. To enhance
the stability, the composition can be frozen after filling into the vial and the water
removed under vacuum. Parenteral suspensions are prepared in substantially the same
manner, except that the compound is suspended in the vehicle instead of being
dissolved, and sterilisation cannot be accomplished by filtration. The compound can be
sterilised by exposure to ethylene oxide before suspension in a sterile vehicle. Advan-
tageously, a surfactant or wetting agent is included in the composition to facilitate
uniform distribution of the compound.

Lotions may be formulated with an aqueous or oily base and in general will also
contain one or more emulsifying agents, stabilising agents, dispersing agents,

suspending agents, thickening agents, or colouring agents. Drops may be formulated
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with an aqueous or non-aqueous base also comprising one or more dispersing agents,
stabilising agents, solubilising agents or suspending agents. They may also contain a
preservative.

The compounds of the present invention or pharmaceutically acceptable salts
thereof may also be formulated in rectal compositions such as suppositories or
retention enemas, e.g. containing conventional suppository bases such as cocoa butter
or other glycerides.

The compounds of the present invention or pharmaceutically acceptable salts may
also be formulated as depot preparations. Such long acting formulations may be ad-
ministered by implantation (for example subcutaneously or intramuscularly) or by in-
tramuscular injection. Thus, for example, the compounds of the present invention or
pharmaceutically acceptable salts may be formulated with suitable polymeric or hy-
drophobic materials (for example as an emulsion in an acceptable oil) or ion exchange
resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt.

For intranasal administration, the compounds the present invention or pharma-
ceutically acceptable salts thereof may be formulated as solutions for administration
via a suitable metered or unitary dose device or alternatively as a powder mix with a
suitable carrier for administration using a suitable delivery device. Thus, the
compounds of the present invention or pharmaceutically acceptable salts thereof may
be formulated for oral, buccal, parenteral, topical (including ophthalmic and nasal),
depot or rectal administration or in a form suitable for administration by inhalation or
insufflation (through either mouth or nose). The compounds of the present invention
and pharmaceutically acceptable salts thereof may be formulated for topical admin-
istration in the form of ointments, creams, gels, lotions, pessaries, aerosols or drops
(e.g. eye, ear or nose drops). Ointments and creams may for example, be formulated
with an aqueous or oily base with the addition of suitable thickening and/or gelling
agents. Ointments for administration to the eye may be manufactured in a sterile
manner using sterilized components.

A P2X7 antagonist may be usefully combined with another pharmacologically
active compound, or two or more other pharmacologically active compounds, par-
ticularly in the treatment of inflammatory, pain and urological diseases or disorders.
For example, a P2X7 antagonist, particularly a compound of the present invention, or a
pharmaceutically acceptable salt or solvate thereof, as defined above, may be ad-
ministered simultaneously, sequentially or separately in combination with one or more
agents.

Such combinations offer significant advantages, including synergistic activity, in
therapy.

The composition may contain from 0.1% to 99% by weight, preferably from 10% to
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60% by weight, of the active material, depending on the method of administration. The
dose of the compound used in the treatment of the aforementioned disorders may vary
in the usual way with the seriousness of the disorders, the weight of the sufferer, and
other similar factors.

A therapeutically effective amount of a compound of the present invention or a
pharmaceutical composition thereof includes a dose range from about 0.05 mg to about
3000 mg, in particular from about 1 mg to about 1000 mg or, more particularly, from
about 10 mg to about 500 mg of active ingredient in a regimen of about once a day or
more than once a day, for example two, three or four times a day for an average (70
kg) human; although, it is apparent to one skilled in the art that the therapeutically
effective amount for active compounds of the invention may vary as well the diseases,
syndromes, conditions, and disorders being treated.

For oral administration, a pharmaceutical composition is preferably provided in the
form of tablets containing about 0.01, about 0.1, about 1, about 10, about 50, about
100, about 150, about 200, about 250, and about 500 milligrams of the inventive
compound as the active ingredient.

Advantageously, a compound of the present invention may be administered in a
single daily dose, or the total daily dosage may be administered in divided doses of
two, three and four times daily.

Optimal dosages of a compound of the present invention to be administered may be
readily determined and may vary with the particular compound used, the mode of ad-
ministration, the strength of the preparation, and the advancement of the disease,
syndrome, condition, or disorder. In addition, factors associated with the particular
subject being treated, including subject age, weight, diet and time of administration,
will result in the need to adjust the dose to achieve an appropriate therapeutic level.

The above dosages are thus exemplary of the average case. There can be individual
instances wherein higher or lower dosage ranges are merited of course, and such are
within the scope of this invention.

Compounds of the present invention may be administered in any of the foregoing
compositions and dosage regimens or by means of those compositions and dosage
regimens established in the art whenever use of a compound of the present invention is
required for a subject in need thereof.

General Synthesis
Throughout the instant application, the following abbreviations are used with the
following meanings:
AcOH: acetic acid
AIBN: 2,2"-azobis(isobutyronitrile)
BINAP: 2,2"-bis(diphenylphosphino)-1,1'-binaphthyl
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BzATP: 2'(3")-O-(4-benzoylbenzoyl)adenosine-5'-triphosphate

DAST N,N-diethylaminosulfur trifluoride

d.e.: diastereomeric excess

Deoxo-Fluor(trademark): bis(2-methoxyethyl)aminosulfur trifluoride

Dess-Martin periodinane: 1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one
DMF: N,N-dimethylformamide

DMSO: dimethylsulfoxide

DMT-MM: 4-(4,6-Dimethoxy-1,3,5-triazin-2-y1)-4-methylmorpholinium Chloride
e.e.: enantiomeric excess

EtOAc: ethyl acetate

EtOH: ethanol

ESI: electrospray ionization

Ex: example(s)

h: hour(s)

HBTU: N,N,N’,N’-tetramethyl-O-(1H-benzotriazol-1-yl)uronium hexafluorophosphate
HPLC: high-performance liquid chromatography

(M)Hz: (mega)hertz

IM: intermediate(s)

LHMDS: lithium hexamethyldisilazide

mCPBA: m-chloroperbenzoic acid

MeCN: acetonitrile

MeOH: methanol

min: minute(s)

MS: mass spectrometry

n-Bu;P: tri-n-butylphosphine

NIS: N-iodosuccinimide

NMP: N-methyl-2-pyrrolidinone

NMR: nuclear magnetic resonance

NaBH,: sodium tetrahydroborate

NaH: sodium hydride

NaHMDS: sodium hexamethyldisilazide

NBS: N-bromosuccinimide

NFSI: N-fluoro-N-(phenylsulfonyl)benzenesulfonamide

NMO: N-methylmorpholine oxide

NH gel: amino bound silica gel

Pd-C: palladium on carbon

RuCl(p-cymene)[(S,S)-Ts-DPEN]:
[(S,S)-N-(2-amino-1,2-diphenylethyl)-p-toluenesulfonamide]chloro(p-cymene)rutheni
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um(II)

RuCl(p-cymene)[(R,R)-Ts-DPEN]:
[(R,R)-N-(2-amino-1,2-diphenylethyl)-p-toluenesulfonamide]chloro(p-cymene)rutheni
um(II)

SCX: super cation exchange resin

TBAF tetrabutylammonium fluoride

T;P(trademark): propylphosphonic anhydride

TBS: tert-butyldimethylsilyl

TBSCI: tert-butyldimethylsilyl chloride

TEMPO: 2,2,6,6-tetramethylpiperidine N-oxide

TFA: trifluoroacetic acid

THF: tetrahydrofuran

TLC: thin layer chromatography

TMAD: 1,1'-azobis(N,N-dimethylformamide)

TMSCI: trimethylsilyl chloride

Togni reagent: 1-trifluoromethyl-3,3-dimethyl-1,2-benziodoxole
tR: retention time

UV: ultraviolet

Xantphos 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene

The compounds described herein are prepared using techniques known to one
skilled in the art through the reaction sequences depicted in Schemes 1-18 as well as
by other methods. Furthermore, in the following schemes, where specific acids, bases,
reagents, coupling agents, solvents, etc. are mentioned, it is understood that other
suitable acids, bases, reagents, coupling agents, solvents, etc. may be used and are
included within the scope of the present invention.

The use of “protecting groups” (PG) is well known in the art (see for example
"Protective Groups in Organic Synthesis Forth Edition edited by T. W. Greene et al.
(John Wiley & Sons, 2006)". For the purposes of this discussion, it will be assumed
that such protecting groups are as necessary in place.

All starting materials in the following general syntheses may be commercially
available or obtained by conventional methods known to those skilled in the art.

All of the 5,6,7,8-tetrahydroquinoline and 6,7-dihydro-SH-cyclopenta[b]pyridine
derivatives of the formula I can be prepared by the procedures described in the general
methods presented below or by the specific methods described in the Examples section
and the Preparations section, or by routine modifications thereof. The present
invention also encompasses any one or more of these processes for preparing the

compounds of formula I, in addition to any novel intermediates used therein.
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In the following general methods, X, R, R?, R3, R4, R%, R, R72, R, R3, n, p, and q
are as previously defined for 5,6,7,8-tetrahydroquinoline and
6,7-dihydro-5H-cyclopenta[b]pyridine derivatives of the formula I unless otherwise
stated.

Syntheses detailing the preparation of the compounds of formula I in a sequential
manner are presented in the following reaction schemes. The phrase "amidation" is
used here, and it means coupling a carboxylic acid with an amine using a coupling
agent such as HBTU, DMT-MM, and T;P(trademark) in an inert solvent such as DMF
and dichloromethane in the presence of a base such as trialkylamine at temperature of
0 to 50 °C.

The following illustrates a preparation of the desired compounds of formula I
(Scheme 1). X is N (IT and I-a), X is N-oxide (I-b), PG is a carboxyl-protecting group,
RY, R?% R3, R4 R, Ré, R7, R™, R%, n, p, and q are as defined above.

[Chem.6]
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Saheme 1
The compounds of formula I-a can be prepared by deprotection of carboxyl-
protecting group of the compounds formula II and then amidation between the
compounds of formula IIl. Typical PG includes, but not limited to: methyl, ethyl, t-
butyl. The typical deprotection methods of PG are described in above reference
[Protective Groups in Organic Synthesis Forth Edition]. The following amidation
method is described in above. Compounds of formula II can be prepared as described

in the experimental part below. The compounds of formula I-b can be prepared by
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[0098]

[0099]

[0100]

oxidation of the compounds of formula I-a with an oxidizing reagent such as mCPBA
in a solvent such as halogenated hydrocarbons at temperature of -10 to 40°C.

The compounds of formula IT use for the synthesis of compounds of the present
invention are prepared as described in Schemes 2, 3, and 4. R3, R4, p, n, and PG are as
defined above. The compounds of formula II can be prepared from the compounds of
formula IV by the following steps; alkenylalkylation (Step 1), intramolecular Heck
reaction (Step 2), alcoholysis (Step 3), nucleophilic addition (Step 4), oxidative
cleavage (Step 5), and reduction (Step 6).

[Chem.7]
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Scheme 2

The compounds of formula V can be prepared by alkylation of the compounds of
formula IV with an alkylation reagent such as alkenylalkylhalides in the presence of
the base such as NaHMDS in the suitable solvent such as THF at temperature of -100
to -60 °C (Step 1). The compounds of formula VI can be prepared from the
compounds of formula V by intramolecular Heck reaction which is carried out with a
palladium catalyst and a base such as Pd(Ac), and triethylamine in the presence of a
phosphine ligand such as BINAP, Xantphos in a suitable solvent such as MeCN at
temperature of 50- to 150 °C (Step 2). The compounds of formula II-e-1 can be
prepared by alcoholysis of the compounds of formula VI with an acids such as TMSCI,
HCl in the suitable (aqueous) alcohols such as MeOH at temperature of 50- to 100 °C
(Step 3). The compounds of formula II-e-2 can be prepared by nucleophilic addition
the compounds of formula II-e-1 with an electrophile such as NFSI or Togni reagent in
the presence of a base such as NaHMDS in a suitable solvent such as THF at tem-
perature of -100 to -60 °C (Step 4). The compounds of formula II-c can be prepared by
oxidative cleavage reaction of the compounds of formula II-e-2 with an oxidizing
reagent such as ozone and following treatment with a reducing agent such as
dimethylsulfide or triphenylphosphine in a suitable solvent such as alcohol and/or
halogenated hydrocarbons at temperature of -80 to -40 °C (Step 5). The compounds
formula II-d can be prepared by reduction of the compounds formula II-c with a
reducing reagent such as NaBH, in a suitable solvent such as MeOH, THF at tem-

perature of -10 to 70 °C. The alternative method for the preparation of the compounds
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[0101]

[0102]

[0103]

[0104]

of formula II-d from II-c by transfer hydrogenation with a hydrogen donor such as
formic acid in the presence of metal catalyst such as RuCl(p-cymene)[Ts-DPEN] and a
base such as triethylamine in a suitable solvent such as DMF at temperature of -10 to
70 °C (Step 6). The diastereo isomers can be separate by silica gel column chro-
matography or preparative TLC. In the Scheme 2, the reaction of Step 4 can be
skipped to afford the compounds of formulae II-c and II-d, which are hydrogen as R*.

The following illustrates a preparation of the desired compounds of formula II-v
(Scheme 3). The compounds of formula II-v can be prepared from the compounds of
formula II-c by the following steps; Horner-Wadsworth-Emmons (HWE) reaction
(Step 1), and hydrogenation (Step 2).
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The HWE reaction is carried out for preparation of the compounds of formula VII,
the compounds of formula II-c treated with a trialkyl phosphono acetate such as t-butyl
dimethylphosphonoacetate in the presence of a base in a suitable solvent such as THF
at temperature of -40 to 50 °C (Step 1). The compounds of formula II-v can be
prepared by hydrogenation of the compounds of formula VII with a hydrogen in the
presence of a metal catalyst such as platinum oxide, palladium in a suitable solvent
such as alcohols at temperature of 0 to 40 °C.

The following illustrates a preparation of the desired compounds of formulae II-s
and II-y (Scheme 4).
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The compounds of formula II-s can be prepared by alkylation of the compounds of
formula II-d with an alkylation reagent such as alkylhalides, alkenylalkylhalides in the
presence of a base, and/or additives such as silver(I)oxide in a suitable solvent such as
THF, NMP at temperature of -10 to 100 °C (Step 1a). The compounds of formula II-y
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can be prepared by deoxygenative fluorination of the compounds of formula II-d with
a deoxygenative fluorination reagent such as DAST, Deoxo-Fluor(trademark) in a
suitable solvent such as halogenated hydrocarbons, ethers at temperature of -50 to 20 ©
C (Step 1b).

[0105] Compounds of formula III, if not commercially available, can be prepared by
known procedures or following procedures outlined in Scheme 5. R’ and R® are
hydrogen, q is 0, R® is aryl. The compounds formula III-a can be prepared from the
compounds of formula VIII by the following steps; bromination (Step 1), fluorination
(Step 2), and reduction (Step 3). The compounds of formula III-b can be prepared
from the compounds of formula VIII by the following steps; bromination (Step 1), nu-
cleophilic substitution (Step 4), and reduction (Step 3).
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[0107] The bromination is carried out for the compounds of formula VIII with a bromine

source such as NBS in the presence of a radical initiator such as AIBN in a suitable
solvent such as carbon tetrachloride at temperature of 50- to 100 °C to afford the
compounds of formulae IX and X (Step 1). The fluorination to the compounds of
formula IX is carried out with a fluorine source such as silver tetrafluoroborate to
afford the compounds of formula XI (Step 2). The compounds of formula XII can be
prepared by nucleophilic substitution of the compounds of formula X with a suitable
nucleophile such as sodium acetate in a suitable solvent such as AcOH at temperature
of 80- to 120 °C. The compounds of formulae IlI-a and I1I-b can be prepared by
reduction of the compounds of formulae XI and XII with a suitable reducing reagent
such as borane-THF complex in a suitable solvent such as THF at temperature of -10
to 80 °C.

[0108] The following illustrates a preparation of the desired compounds of formulae I-c
and I-d (Scheme 6). R! and R? form ketone (I-c) and R! is hydrogen, R? is hydroxyl
(I-d), R3, R4, R3, R¢, R7, R, R®, n, p, and q are as defined above.

[0109]
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[0110]

[0111]

[0112]

[0113]

[0114]

The compounds of formula I-d can be prepared by the same procedure as described
in the Step 6 in Scheme 2. The diastereoisomers of the compounds of formula I-d can
be separate by silica gel column chromatography or preparative TLC. The compounds
of formula I-c can be prepared by oxidation of the compounds of formula I-d with an
oxidizing reagent such as Dess-Martin periodinane, TEMPO, and N-
t-butylphenylsulfinimidoyl chloride in a suitable solvent such as dichloromethane,
toluene at temperature of -10 to 70 °C.

The following illustrates a preparation of the desired compounds of formulae I-c,
and I-f (Scheme 7). R! and R? form methylene (I-e), R! and R? form ketone (I-c) and R
is hydroxyl, R? is hydroxymethyl (I-f), R? R* R>, R¢ R’ R, R8 n, p, and q are as
defined above.
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The compounds of formula I-c can be prepared by the same procedure as described
in the Step 5 in Scheme 2. The compounds of formula I-f can be prepared by dihy-
droxylation of the compounds of formula I-e with an oxidizing reagent such as osmium
tetroxide in the presence or absence of co-oxidants such as NMO in a suitable solvent
such as alcohols and water at temperature of -10 to 60 °C.

The following illustrates a preparation of the desired compounds of formulae I-g,
and I-h (Scheme 8). R! and R? form ketone (I-c), R! and R? form methylene (I-e), R!
and R? form epoxide (I-g), and R! is hydroxyl, R? is nucleophilic group (Nu) such as
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acyloxy groups,hydroxides, alkoxides, fluoride, cyano, amines, azides, sulfides (I-h), R
3, R4, R3, RS, R R, R8, n, p, and q are as defined above.
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[0116] The compounds of formula I-g can be prepared by epoxidation of the compounds of
formula I-e with NBS in a suitable solvent such as aqueous tert-butanol at temperature
of 30- to 80 °C and then treatment with a base such as NaOH at temperature of -10 to
10 °C. The compounds of formula I-g can be prepared by epoxidation of the
compounds of formula I-c with a sulfur ylide reagent such as dimethyloxosulfonium
methylide in a suitable solvent such as DMSO at temperature of -10 to 50 °C. The
diastereo isomers can be separate by silica gel column chromatography or preparative
TLC. The nucleophilic addition of the compounds of formula I-g for the synthesis of
the compounds of formula I-h is carried out with the nucleophiles such as alkali metal
hydroxide, alkali metal alkoxide, acyloxy groups, alkali metal cyanide, alkali metal
fluoride, substituted or unsubstituted alkylsulfide, and amine or the corresponding
ammonium salt of nucleophiles in a suitable solvent such as halogenated hydrocarbons,
ethers, aromatic hydrocarbons, amides, inert amines, sulfoxides at temperature of -80
to 100 °C in the presence or in the absence of a catalyst such as copper salts or zinc
salts.

[0117] The following illustrates a preparation of the desired compounds of formulae I-i, I-j,
and I-k (Scheme 9). LvG and LvG! are leaving groups such as halogen, hydroxyl,
sulfonate, azide, imidazole. In the case where R1% is LvG! substituted C;-C,alkyl and
Y! and Y? are hydrogen (I-h-1 and I-j) or R!® is hydrogen and Y! and Y? form carbonyl
(I-h-1, I-i, and I-k), R?, R% R, R¢, R72 R, R8 R, n, p, and q are as defined above.
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[0119]

[0120]

[0121]

[0122]

The compounds of formula I-i can be prepared by amidation of the compounds of
formula I-h-1 (R!% is hydrogen) with a carboxylic acid XIII (LvG is hydroxyl) under
“amidation” condition as described above, or with a activated carboxylic acid XIII
such as acid halide (LvG is halogen) in a suitable base such as trialkylamine in a
suitable solvent such as dichloromethane at temperature of -30 to 20 °C. In the case
where n is 0, the cyclized compounds of formula I-k can be prepared in this step
without following “cyclization” step. In the case where LvG! is not hydroxyl, the
compounds of formulae I-j and I-k can be prepared by cyclization of the compounds of
formula I-i or I-h-1 (R'% is LvG! substituted C;-C,alkyl) in the presence of a suitable
base such as potassium tert-butoxide in a suitable solvent such as alcohol and /or
halogenated hydrocarbons at temperature of -20 to 50 °C. In the case where LvG! is
hydroxyl, the compounds of formulae I-j and I-k can be prepared by intramolecular
Mitsunobu reaction of the compounds of formula I-h-1 or I-i with a Mitsunobu
reagents such as N,N,N’,N’-tetraalkylazodicarboxamide or dialkylazodicarboxylate in
the presence of trialkylphosphine or triarylphosphine in a suitable solvent such as THF
at temperature of -40 to 80 °C.

The following illustrates a preparation of the desired compounds of formula I-1
(Scheme 10). R!is hydroxyl, R? is C;alkylthio-R%, m is O (I-h-2), or mis 1 or 2 (I-1),
R3, R4 R>, Ré, R, R, R®, R%, n, p, and q are as defined above.
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The compounds of formula I-1 can be prepared by oxidation of the compounds
formula I-h-2 with an oxidizing reagent such as mCPBA in a suitable solvent such as
halogenated hydrocarbons at temperature of -20 to 50 °C.

The following illustrates a preparation of the desired compounds of formulae I-m
and I-n (Scheme 11). R!is hydroxyl, R? is C,alkylazide (I-h-3), or R! and R? form
aziridine (I-m), or R! is amino, R? is hydroxyC,alkyl (I-n), R? R4, R, R®, R7 R, R8 R

% 1, p, q, and PG are as defined above.
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[0123]

[0124]

[0125]

[0126]
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The compounds of formula I-m can be prepared by aziridine formation of the
compounds formula I-h-3 with a triphenylposphine in a suitable solvent such as
aqueous MeCN at temperature of 20- to 100 °C (Step 1). The compounds of formula I-
n can be prepared by following reactions, protection of aziridine (Step 2), nucleophilic
ring opening and hydrolysis (Step 3), and deprotection (Step 4). The suitable PG such
as 2-nitrophenylsulfonyl group, the protection and deprotection reactions can be
performed in the usual manner. The compounds of formula XV can be prepared by
nucleophilic addition and then hydrolysis of the compounds of formula XIV with a
metal carboxide such as alkali metal acetoxide in a suitable solvent such as DMF at
temperature of 60- to 120 °C and followed by hydolysis with an alkali metal hydroxide
such as NaOH in a suitable solvent such as DMF at room temperature. The
compounds of formula I-n can be prepared by deprotection of the compounds of
formula XV by the usual manner such as 4-mercaptobenzoic acid in a suitable solvent
such as DMF at temperature of 70- to 120 °C.

The following illustrates a preparation of the desired compounds of formula I-o
(Scheme 12). R!is amino, R? is hydroxyC,alkyl (I-n), R3, R% R, RS, R, R, R%, R%,
LvG, LvG!, n, p, and q are as defined above.
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[0127] The compounds of formula I-o can be prepared by the same procedure as described

in Scheme 9 from the compounds of formula I-n via the compounds of formula XVI.
[0128] The following illustrates a preparation of the desired compounds of formulae I-p, I-
g, and I-r (Scheme 13). R!is hydrogen and R? is hydroxyl (I-d), R is methyl or phenyl,
R2is thioester (I-p), R? is sulfide (I-q), R? is sulfoxide or sulfone (I-r), R3, R4, R?, R¢, R
72, R7, R3, R%, m, n, p, and q are as defined above.
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[0130] The compounds of formula I-p can be prepared by Mitsunobu reaction of the
compounds of formula I-d with a thiocarboxylic acid such as thioacetic acid,
thiobenzoic acid under Mitsunobu reaction condition as described above.

The compounds of formula I-q can be prepared by S-alkylation of the compounds
of formula I-p with an alkylation reagent such as dimethyl sulfonate, alkylhalides in
the presence of alkali metal hydroxide in a suitable solvent such as halogenated hy-
drocarbons, ethers, alcohols at temperature of -20 to 50 °C. The compounds of formula
I-r can be prepared by the same procedures as described in Scheme 10.

[0131] The following illustrates a preparation of the desired compounds of formulae I-s, I-t
and I-u (Scheme 14). R!is hydrogen and R? is alkenylalkoxide (I-s), R? is hydrox-
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yalkoxide (I-t), R? is hydroxy substituted hydroxyalkoxide (I-u), R4, R5, RS, R7, R,
and R8 are as defined above.
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[0133] The compounds of formula I-t can be prepared by oxidation of the compounds of

formula I-s with an oxidizing reagent such as ozone at temperature of -100 to -60 °C
and then treated with sodium tetrahydroborate in a suitable solvent such as halogenated
hydrocarbons and/or alcohols. The compounds of formula I-u can be prepared by the
same procedure of the “dihydroxylation” in Scheme 7.

[0134] The following illustrates a preparation of the desired compounds of formulae I-w,
and I-x (Scheme 15). R!is hydrogen and R? is “Protected carboxylic acid” alkyl (I-v),
R2?is carboxylic acid alkyl (I-w), R? is aminocarboxylalkyl (I-x), R*, R?, R®, R7, R, R®
, R% and R!% are as defined above.
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[0136] The compounds of formula I-w can be prepared by deprotection of the PG from the
compounds of formula I-v. The compounds of formula I-x can be prepared by
“amidation” of the compounds of formula I-w with a coupling agent and amines. The
general condition of “amidation” is described in above.

[0137] The following illustrates a preparation of the desired compounds of formula II-e-2
(Scheme 16). R*is hydroxyl or fluoro, R?, p, n, and PG are as defined above. The
compounds of formula II-e-2 also can be prepared from the compounds of formula
XVII by the following steps; alkenylacylation (Step 1), intramolecular Heck reaction
(Step 2), cyanohydrination and deoxygenative fluorination (Step 3), and alcoholysis
(Step 4).

[0138]
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[0139] The compounds of formula XVIII can be prepared by alkenylacylation of the

[0140]

[0141]

compounds of formula XVII, which is carried out by the following procedure. The
preparation of the Grignard reagents of the compounds of formula XVII is carried out
by the treatment of the compounds of formula XVII with a Turbo Grignard reagent
such as 2-propylmagnesium chloride lithium chloride complex in the suitable solvent
such as THF at temperature of -20 to 10 °C. The compounds of formula XVIII can be
prepared by the following addition of an alkenylalkylacylhalides in the suitable solvent
such as THF at temperature of -50 to 0 °C (Step 1). The compounds of formula XIX
can be prepared from the compounds of formula XVIII by the same procedure as
described in Scheme 2 Step 2 (Step 2). The compounds of formula XX can be prepared
by cyanohydrination and following deoxygenative fluorination of the compounds of
formula XIX. The cyanohydrination of the compounds of formula XIX is carried out
with the cyanide source such as trimethylsilyl cyanide in the presence of a catalyst
such as NMO in a suitable solvent such as THF at temperature of -10 to 30 °C. And
then deoxygenative fluorination is carried out by the same procedure as described in
Scheme 4 Step 1b (Step 3). The compounds of formula II-e-2 can be prepared from
the compounds of formula XX by the same procedure as described in Scheme 2 Step 3
(Step 4).

The following illustrates a preparation of the desired compounds of formula II-e-2
(Scheme 17). R3, R*, p, n, and PG are as defined above. The compounds of formula
II-e-2 (R* is fluoro) also can be prepared from the compounds of formula XVII by the
following steps; alkenylalkylation (Step 1), intramolecular Heck reaction (Step 2), and

deoxygenative fluorination (Step 3).
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[0142] The compounds of formula XXII, II-e-2 (R#* is hydroxyl), and II-e-2 (R#* is fluoro)
can be prepared by the same procedure as described in Scheme 16 Step 1 with an
alkylation reagent of XXI (Step 1), Scheme 2 Step 2 (Step 2), and Scheme 4 Step 1b
(Step 3).

[0143] The following illustrates a preparation of the desired compounds of formula I-g
(Scheme 18). R3, R, R, Ré, R7, R, R?, p, n, q, and PG are as defined above. The
compounds of formula I-g also can be prepared from the compounds of formula II-e-2
by the following steps; hydrolysis (Step 1), iodolactonization (Step 2), and nu-
cleophilic amidation (Step 3).
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[0145] The compounds of formula XXIII can be prepared from the compounds of formula
II-e-2 by hydrolysis with a base such as NaOH in a suitable solvent such as MeOH,
THEF at temperature O to 40 °C. The compounds of formula XXIII also can be prepared

by hydrolysis with an enzyme such as lipase in a suitable solvent such as phosphate
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[0146]

[0147]

buffer at temperature 20 to 40 °C (Step 1). The compounds of formula XXIV can be
prepared from the compounds of formula XXIII by iodolactonization which is carried
out in the presence of iodine or NIS and a base such as K,CO; in a suitable solvent
such as MeCN, DMF, DMSO at temperature O to 40 °C (Step 2). The Step 1 and Step
2 can be carried out in one-pot. The compounds of formula I-g can be prepared by nu-
cleophilic amidation of the compounds of formula XXIV with an amine III in the
presence of a base such as K,CO; in a suitable solvent such as DMF, DMSO, MeCN at
temperature of O to 40 °C (Step 3).

The following illustrates a preparation of the desired compounds of formula II-e-2
(Scheme 19). R#is fluoro, R?, p, n, and PG are as defined above. The compounds of
formula II-e-2 (R*is fluoro) also can be prepared from the compounds of formula V by
the following steps; reduction (Step 1), organocatalytic fluorination (Step 2), oxidation
(Step 3), protection (Step 4), and intramolecular Heck reaction (Step 5).
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N el il 5 cn%
y l |

Cl N
XXV KK

g 0 Q._0-PG
R R Mon Rép R b R’p R
Step 3 -IL\‘\ In Step 4 NS In Step 5 g N
P

X
N7l m NG | N \”
XXVH XXl he-2{R*=F)
Scheme 19

The compounds of formula XXV can be prepared by reduction of the compounds of
formula V with a reducing reagent such as Diisobutylaluminium hydride in a suitable
solvent such as toluene, THF at temperature of -78 to 0 °C (Step 1). The compounds of
formula XXVI can be prepared by organocatalytic fluorination of the compounds of
formula XXV, which is carried out with an organocatalyst and fluorination reagent
such as proline, imidazolidinone organocatalysts and NFSI, Selectfluor (registered
trademark) in a suitable solvent such as DMF, THF, toluene, and ether at temperature -
20 to 50 °C (Step 2). The compounds of formula XXVII can be prepared by oxidation
of the compounds of formula XX VI with an oxidizing reagent such as sodium chlorite
in a suitable solvent such as tert-BuOH at temperature of -10 to 40 °C (Step 3). The
compound of formula XXVIII can be prepared by protection of the compound of
formula XXVII (Step 4). The compound of formula II-e-2 (R* is fluoro) can be
prepared from the compounds of formula XXVIII by cyclization with a palladium

catalyst and a base such as Pd(OAc), and N,N-Diisopropylethylamine in the presense
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[0148]

[0149]

of a phosphine ligand such as BINAP, Xantphos in a suitable soluvent such as DMF at
temperature of 50 to 150 °C as described in the Step 5. The compound of formula 1I-
e-2 (R*is fluoro) can be also prepared from the compounds of formula V by the same
procedure as described in the Step 2, Step 3, and Step 4 in Scheme 2.

The invention is illustrated in the following non-limiting examples in which, unless
stated otherwise: all reagents are commercially available, all operations were carried
out at room or ambient temperature, that is, in the range of about 18-25 °C; evaporation
of solvent was carried out using a rotary evaporator under reduced pressure with a bath
temperature of up to about 60 °C; reactions were monitored by thin layer chro-
matography (TLC) and reaction times are given for illustration only; the structure and
purity of all isolated compounds were assured by at least one of the following
techniques: TLC (Merck silica gel 60 Fas, precoated TLC plates or Merck NH, Fasug
precoated HPTLC plates), mass spectrometry or nuclear magnetic resonance
(NMR). Yields are given for illustrative purposes only. Flash column chromatography
was carried out using Merck silica gel 60 (230-400 mesh ASTM) or Fuji Silysia
Chromatorex(trademark) DU3050 (Amino Type, 30-50 microm) or Biotage silica
(32-63 mm, KP-Sil) or Biotage amino bounded silica (35-75 mm, KP-NH). SCX
cartridge column chromatography was carried out using Biotage ISOLUTE(trademark)
SCX-2 (1 g, 6 mL) SPE column. The purification of compounds using HPLC was
performed by the following apparatus and conditions; Apparatus; Waters MS-trigger
AutoPurification(trademark) system Column; Waters XTerra C18, 19 x 50 mm, 5 mm
particle, solvent systems; Methanol or acetonitrile / 0.05%(v/v) formic acid aqueous
solution, or; methanol or acetonitrile / 0.01% (v/v) ammonia aqueous solution. Low-
resolution mass spectral data (ESI) were obtained by the following apparatus and
conditions: Apparatus; Waters Alliance HPLC system on ZQ or ZMD mass spec-
trometer and UV detector. NMR data was determined at 270 MHz (JEOL JNM-LA
270 spectrometer), 300 MHz (JEOL JNM-LA300), 400 MHz (JEOL ECZ 400S) using
deuterated chloroform (99.8% D) or dimethylsulfoxide (99.9% D) as solvent unless
indicated otherwise, relative to tetramethylsilane (TMS) as internal standard in parts
per million (ppm); conventional abbreviations used are: s = singlet, d = doublet, t =
triplet, q = quartet, quin = quintet, m = multiplet, br = broad, etc. Chemical symbols
have their usual meanings; microL (microliter(s)), microg (microgram(s)), M (mol(s)
per liter), L (liter(s)), mL (milliliter(s)), g (gram(s)), mg (milligram(s)), mol (moles),
mmol (millimoles).

Conditions for determining HPLC retention time:

Method A:

Apparatus: Waters ACQUITY UPLC / ACQUITY PDA Detector / ZQ 2000
Column: Waters ACQUITY BEH C18, 2.1 x 100 mm
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Column temperature: 60 °C

PDA detection (scan range): 200 - 400 nm

MS detection: ESI positive/negative mode
Solvents:

Al: 10 mM ammonium acetate aqueous solution

B1: acetonitrile

[0150] Tirme{min) At(%) B1(%)
0 95 5
0.1 95 5
1.8 5 5
2.3 95 5
Run time 3 min
Flow rate 0.7 ml/min

[0151] Method B:
Apparatus: Waters ACQUITY UPLC / ACQUITY PDA Detector / ZQ 2000
Column: YMC Meteoric core C18, 2.1 x 100 mm
Column temperature: 60 °C
PDA detection (scan range): 200 - 400 nm
MS detection: ESI positive/negative mode
Solvents:
Al: 10 mM ammonium acetate aqueous solution

B1: acetonitrile

[0152]

Time{min) AH{%) B1{%}
g 95 5
01 95 5
1.8 5 g5
23 5 95
2.31 95 5
Run fime 3 min
Flow rate 0.7 mb/min

[0153] Method C:
Apparatus: Waters ACQUITY UPLC / ACQUITY PDA Detector / ZQ 2000
Column: Waters ACQUITY BEH C18, 2.1 x 100 mm
Column temperature: 60 °C
PDA detection (scan range): 200 - 400 nm
MS detection: ESI positive/negative mode
Solvents:

Al: 10 mM ammonium acetate aqueous solution
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[0154]

[0155]

[0156]

[0157]

[0158]

B1: acetonitrile

Time{min} At1(%) B1(%})
0 95 5
0.1 95 5
1.8 5 95
2.3 5 95
2.31 95 5
Run time 3 min
Flow rate 0.7 mL/min
Method D:

Apparatus: Waters ACQUITY UPLC / ACQUITY PDA Detector / ZQ 2000
Column: YMC Triart C18, 2.1 x 100 mm, 1.9 microm particle

Column temperature: 60 °C

PDA detection (scan range): 200 - 400 nm MS detection: ESI positive/negative mode
Solvents:

Al: 10 mM ammonium acetate aqueous solution

B1: acetonitrile

Time(min) A1{%) B1(%)
0 80 10
0.05 90 10
1.8 5 95
25 5 95
2.51 80 10
Run time 3 min
Flow rate 0.75 mL/min
Method E

Apparatus: Waters Alliance 2695 / 2996 PDA

Column: DAICEL CHIRALCEL OJ-H, 4.6 mm x 250 mm
Column temperature: 40 °C

UV detection: 270 nm

Solvents: n-hexane/2-propanol/diethylamine = 95/5/0.1
Flow rate: 1 mL/min

Run time: 40 min

Method F

Apparatus: Waters Alliance 2695 / 2996 PDA

Column: DAICEL CHIRALPAK IC-3, 4.6 mm x 250 mm
Column temperature: 40 °C

UV detection: 265 nm
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[0159]

[0160]

[0161]

[0162]

[0163]

Solvents:
A2: 0.1% diethylamine in n-hexane
B2: 0.1% diethylamine in 2-propanol

Time{min) A2{%) B2{%)

0 85 15

15 85 15

30 50 50

40 50 50

40.01 85 15
Run time 60 min
Flow rate 1 mbl/min

Method G

Apparatus: Waters Alliance 2695 / 2996 PDA

Column: DAICEL CHIRALPAK AD-H 4.6 mm x 250 mm
Column temperature: 40 °C

UV detection: 265 nm

Solvents: n-hexane/ethanol/diethylamine = 94/6/0.1

Flow rate: 1 mL/min

Run time: 30 min

Method H

Apparatus: Waters Alliance 2695 / 2996 PDA

Column: DAICEL CHIRALCEL OD-H, 4.6 mm x 250 mm
Column temperature: 40 °C

UV detection: 270 nm

Solvents: n-hexane/2-propanol/diethylamine = 95/5/0.1
Flow rate: 1 mL/min

Run time: 20 min

Method I

Apparatus: Waters Alliance 2695 / 2996 PDA

Column: DAICEL CHIRALPAK AD-H, 4.6 x 250 mm
Column temperature: 40 °C

UV Detection: 265 nm

Solvents: n-hexane/ethanol/diethylamine = 88/12/0.1

Flow rate: 1 mL/min

Run time: 30 min

Method J

Apparatus: Waters Alliance 2695 / 2996 PDA

Column: DAICEL CHIRALCEL OD-H, 4.6 mm x 250 mm
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[0164]

[0165]

[0166]

[0167]

Column temperature: 40 °C
UV detection: 265 nm
Solvents: n-hexane/2-propanol/diethylamine = 85/15/0.1
Flow rate: 1 mL/min
Run time: 50 min

Method K

Apparatus: Waters Alliance 2695 / 2996 PDA

Column: DAICEL CHIRALCEL OJ-H, 4.6 mm x 250 mm

Column temperature: 40 °C

UV detection: 265 nm

Solvents: n-hexane/ethanol/diethylamine = 90/10/0.1

Flow rate: 1 mL/min

Run time: 45 min

Method L

Apparatus: Waters Alliance 2695 / 2996 PDA

Column: Daicel CHIRALPAK IC

Column Temperature: 40 °C

UV detection: 245 nm

Solvents: n-hexane/2-propanol = 90/10

Flow rate: 1 mL/min

Run time: 35 min

Preparation of Intermediates 11

General Procedure: Scheme 2, Step 1

To a solution of substrate (1.0 eq.) in THF was added dropwise 1.1 M NaHMDS in

THEF solution (1.2 eq.) at -78 °C under N, atmosphere. After addition, the mixture was
stirred at -78 °C for 2 h. A THF solution of alkenylalkylhalide was added dropwise to
the mixture at -78 °C and the mixture was stirred at this temperature for 1 h. The
mixture was warmed to room temperature. After being stirred at room temperature
until complete reaction, the mixture was quenched with water. The mixture was
extracted with EtOAc twice and washed successively with 10% aq. citric acid, aq.
NaHCO;, and brine. The extracts were combined, dried over Na,SO,, and con-
centrated in vacuo. The resulting residue was purified by silica gel column chro-

matography to afford the following intermediates (Table 1).
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[Table 1]
Intermediates Structure Chemical Name Substrate alkenylalkythalide
CN CN
R 2-(2-chloropyridin-3-yl P
V1 i K\L preanay Br N
\N/’ - hex-5-enenitrile |
s
] N7l
CN CN
~(2-chl idlin-3-yh
V5 PN 2-(2-chloropyridin-3-yh) N N /,\\//4,
E L pent-4-enenitrile ] J
- P
NT o S Nl
CN CN
v.a F\]E\/f\\if 2-{2-chlore-B-flucropyri | F._ N /{ B e
{ N din-3-yhhex-5-enenitrile \(//L
] N™
CN
- 2+(2-chloro-5-methylpyr jN
V-4 ];f\ ictin-3-yl}hex-5-enenitril \[\ ’ B Sy
N Cl l @ N/ cl
[0168] IM V-1

[0169]

[0170]

[0171]

'H NMR (CDCl;) delta 8.40 (1 H,dd,J=4.9,1.8 Hz), 792 (1 H,dd, J =7.3, 1.8
Hz),7.34 (1 H,dd,J=7.3,4.9Hz),5.80 (1 H,ddt,J =17.1, 10.4, 7.3 Hz), 5.16 (1 H,
brd,J=17.1Hz),5.11 (1 H,brd,J=10.4 Hz), 4.27 (1 H,dd, J =9.2, 4.9 Hz),
2.42-2.27 (2 H, m), 2.04-1.90 (2 H, m).

MS (ESI) m/z: 207.1 (M+H) *.

M V-2

'H NMR (CDCl;) delta 8.40 (1 H,dd, J=4.9, 1.8 Hz), 7.89 (1 H,dd, J =7.9, 1.8
Hz),7.34 (1 H,dd,J=7.9,4.9Hz), 5.83 (1 H,ddt,J =17.1,9.8, 7.3 Hz), 5.24 (1 H, br
d,J=9.8Hz),521 (1 H,brd,J=17.1 Hz),4.35(1 H,dd, J=7.9,4.9 Hz), 2.73 (1 H,
m), 2.61 (1 H, m).

MS (ESI) m/z: 193.2 (M+H) *.

IM V-3

'H NMR (CDCl;) delta 8.28 (1 H, dd, J =15.3, 3.1 Hz), 7.69 (1 H, dd, ] = 7.9, 3.1
Hz),5.79 (1 H, ddt, J =17.1, 10.4, 6.1 Hz), 5.18 (1 H,brdd, J = 17.1, 1.2 Hz), 5.12 (1
H, brdd, J=10.4, 1.2 Hz), 4.24 (1 H, dd, J = 9.8, 5.5 Hz), 2.44-2.28 (2 H, m),
2.08-1.92 (2 H, m).

MS (ESI) m/z: 225.0 (M+H)*.

IM V-4
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'H NMR (CDCl;) delta 8.19 (1 H,d,J=1.8 Hz), 7.71 (1 H,d,J = 1.8 Hz), 5.80 (1 H,
ddt,J=17.1,10.4, 6.1 Hz), 5.16 (1 H, brd, J =17.1 Hz), 5.10 (1 H, br d, J = 10.4 Hz),
4.23 (1 H, m), 2.41-2.25 (2 H, m), 2.37 (3 H, s), 2.06-1.90 (2 H, m).
MS (ESI) m/z: 221.2 (M+H)*.

[0172] General Procedure: Scheme 2, Step 2

A mixture of substrate (1.0 eq.), triethylamine (3.0 eq.), (4+/-)-BINAP (0.135 eq.),

and Pd(OAc), (0.135 eq.) in MeCN was heated at reflux until complete reaction. After
cooling at room temperature, NH gel was added to the mixture and the mixture was
filtered. The filter cake was washed with EtOAc. The filtrate was concentrated in
vacuo. EtOAc was added to the resulting residue and the insoluble material was
removed by filtration. Water was added to the filtrate, the mixture was extracted with
EtOAc twice. The extracts were washed with brine, dried over Na,SO,, and con-
centrated in vacuo. The resulting residue was purified by silica gel column chro-
matography to afford the following intermediates (Table 2).

[0173] [Table 2]

Intermediates Structure Chemical Name Substrate
CN CN
PN
VI N 8-methylene-5,8,7 8-tetrahydroqui l L
- A
'N/ noline-5-carbonitrile NG \“
M V-1
CN CN
Vio RN 7-methylene-8,7-dihydro-5H-cyclo ( \tﬁ\k
l - pentalb]pyridine-5-carbonitrite N/ ol X
N
M V-2
CN
CN
F Fu
VI3 R 3-fluora-8-methylene-5,6,7,8-tetra \(\/C \L
- e
I N/ hydroquinoline-5-carpenitrile NT T n
M V-3
CN
Vid 3-methyl-8-methylene-5,6,7,8-tetr 1
ahydroquineline-5-carbonitrile NT Cl |
IM V-4

[0174] IM VI-1
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[0175]

[0176]

[0177]

[0178]

[0179]

'H NMR (CDCl;) delta 8.57 (1 H,dd, ] =4.2, 1.8 Hz), 7.73 (1 H,dd, J = 7.9, 1.8 Hz),
7.23(1H,dd,J=7.9,42Hz),6.38 (1 H,d,J=1.8Hz),5.25 (1 H,d, J=1.8 Hz), 4.07
(1H,dd,J=7.9,4.9Hz),2.92 (1 H, m), 2.70 (1 H, m), 2.32-2.15 (2 H, m).
MS (ESD) m/z: 171.1 (M+H)*.

IM VI-2

'H NMR (CDCl;) delta 8.60 (1 H, brd, J=5.3Hz),7.81 (1 H,dd, J=7.9, 1.3 Hz),
7.26(1H,dd,J=7.9,53Hz),6.11 (1 H,brt,J=2.0Hz),5.51 (1 H,brt,J=2.0Hz),
4.22(1H,dd,J=8.6,59Hz),3.34 (1 H, m), 3.17 (1 H, m).

MS (ESI) m/z: 157.2 (M+H)~.

IM VI-3

'H NMR (CDCl;) delta 8.44 (1 H,d, J=15.9,3.1 Hz), 7.47 (1 H, dd, ] =8.6, 3.1
Hz),6.28 (1H,d,J=12Hz),5.24 (1 H, d, 1.2 Hz),4.07 (1 H, dd, ] = 8.6, 4.9 Hz),
2.94-2.87 (1 H,m), 2.73-2.64 (1 H, m), 2.34-2.27 (1 H, m), 2.23-2.15 (1 H, m).

MS (ESI) m/z: 189.1 (M+H)~.

IM VI-4

'H NMR (CDCl;) delta 8.38 (1 H,d,J=1.2Hz),7.52 (1 H,d, J = 1.2 Hz), 6.29 (1 H,
d,J=12Hz),5.18 (1H,d,J=1.2Hz),4.02 (1 H, m), 2.88 (1 H, m), 2.66 (1 H, m),
2.36 (3 H,s),2.31 (1 H,m),2.17 (1H, m).

MS (ESD) m/z: 185.2 (M+H)".

General Procedure: Scheme 2, Step 3

To a solution of substrate (1.0 eq.) in MeOH (0.2 M) was added TMSCI (30 eq.) at

ambient temperature. The mixture was heated at reflux until complete reaction, and
then cooled to room temperature. The mixture was basified with aq. NaHCO; and the
mixture was concentrated in vacuo to remove volatile. The resulting residue was
extracted with EtOAc twice and washed with brine. The extracts were combined,
dried over Na,SO,, and concentrated in vacuo. The resulting residue was purified by

silica gel column chromatography to afford the following intermediates (Table 3).
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[Table 3]
intermediates Struciure Chemical Name Substrate
CN
methyl R /J‘
ll-e-1-1 8-methylene-5.8,7,8-tetrahydroqui EN/
noline-5-carboxylate
M VI-1
CN
O%‘O\ methyl RSN,
l-e-1-2 ( ﬁ:} 7-methylene-6,7-dihydro-5H-cyclo [N/
N/ pentalblpyridine-5-carboxylate
\ M V-2
CN
F OO methyl FT‘\ K
il-e-1-3 | o= 3-fluoro-8-methylene-5,6,7 8-tetra f;]%(
\Nf H hydrogquinoline-5-carboxyiate
iMVI-3
CN
Ay methyi N Xy /'\
fl-e-1-4 T\j)w 3-methyl-8-methylene-5,6,7 8-tetr \(Nlﬂ)
\N/ \W/ ahydroquingting-5-carboxylate
iMVI-4
[0180] IM II-e-1-1
'H NMR (CDCl;) delta 8.51 (1 H,dd, J=4.3, 1.8 Hz), 7.52 (1 H,dd, J =7.9, 1.8
Hz),7.14 (1 H,dd,J=7.9,4.3Hz),6.29 (1 H,d,J=1.8 Hz), 5.18 (1 H,d, J = 1.8 Hz),
3.88(1H,dd,J=5.5,5.5Hz),3.73 (3 H, s), 2.81 (1 H, m), 2.65 (1 H, m), 2.30 (1 H,
m), 2.07 (1 H, m).
MS (ESI) m/z: 204.1 (M+H)*.
[0181] IM H-e-1-2
'H NMR (CDCl;) delta 8.52 (1 H,dd, J=4.9, 1.8 Hz), 7.79 (1 H,dd, J =7.3, 1.8
Hz),7.16 (1H,dd,J=7.3,49Hz),6.04 (1 H,brt,] =24 Hz), 525 (1 H,brt,J =24
Hz),4.13 (1 H,dd, J=9.2, 5.5 Hz), 3.76 (3 H, s), 3.27 (1 H, m), 3.09 (1 H, m).
MS (ESI) m/z: 190.2 (M+H) +.
[0182] IM II-e-1-3

'H NMR (CDCl;) delta 8.35 (1 H,dd, J=15.3,3.1 Hz), 726 (1 H,dd, J =7.9, 3.1
Hz),6.19(1 H,s),5.15(1H,d,J=1.8Hz),3.87 (1 H,dd, J=5.5,5.5Hz),3.73 3 H,
$),2.77 (1 H, m), 2.63 (1 H, m), 2.28 (1 H, m), 2.06 (1 H, m).
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[0183]

[0184]

[0185]

[0186]

MS (ESD) m/z: 222.1 (M+H)*.

IM II-e-1-4

'H NMR (CDCl;) delta 8.32 (1 H, brs), 7.29 (1 H, br s), 6.21 (1 H, br s), 5.10 (1 H,
brs), 3.83 (1 H, m), 3.71 (3 H, s), 2.78 (1 H, m), 2.60 (1 H, m), 2.30 (3 H, ), 2.24 (1
H, m), 2.03 (1 H, m).

MS (ESI) m/z: 218.1 (M+H)*.

General Procedure: Scheme 2, Step 4-A

To a stirred solution of substrate (1.0 eq.) in THF was added 1.1 M THF solution of

NaHMDS (1.3 eq.) at -78 °C under N, atmosphere. After being stirred at -78 °C for 30
min, NFSI (1.3 eq.) was added to the mixture. The mixture was stirred at -78 °C until
complete reaction and then warmed to room temperature. The mixture was poured into
water and extracted with EtOAc. The extract was dried over Na,SO, and concentrated
in vacuo. The resulting residue was purified by silica gel column chromatography to
afford the following intermediates (Table 4).

General Procedure: Scheme 2, Step 4-B

To a stirred solution of substrate (1.0 eq.) in THF was added 1.1 M THF solution of

NaHMDS (1.2 eq.) at 0 °C under N, atmosphere. After being stirred at 0 °C for 20
min, Togni reagent (1.2 eq.) in THF was added to the mixture. The mixture was
warmed to room temperature and stirred until complete reaction. The mixture was
poured into water and extracted with EtOAc. The extract was dried over Na,SO,, and
concentrated in vacuo. The residue was purified by silica gel column chromatography
to afford the following intermediates (Table 4).
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[Table 4]
General
Intermediates Structure Chemical Name Substrate Procedure:
Step 4
Oj,o\ OYO\
F methyt \
L~ Xy
ll-g-2-1 E/\Q j 5-fluoro-8-methylene-5,8,7 8-tetr E/Nj\/j A
NZ ahydroguinoline-5-carpoxylate m
l 1M H-e-1-1
8]
methy j’o\
S-tluoro-7-methytene-8,7-dihydro Ny
fle-2-2 - | A
-5H-cyclopentabipyridineg-5-carb | %
oxylate '
1M H-e-1-2
Oy, 0.
0y 0. { methyl ’
F .
. 3,5-giflupro-8-methylens-5.6,7.8-
l-e-2-3 F [ ‘ ey A
W tetrahydroquinoline-5-carboxylat
' e

M H-e-1-3

8,7 8-tefrahiydroquinoline-5-carb

04O
OTO\ methyi
F s
. 5-fluoro-3-methyl-8-methylene-5, =
l-e-2-4 \EA\T\H ¥ ’ \Q N A
e N

N
oxylate

M H-e-1-4

0. OA\ GO,

OH methyl P
ezs g 5-hydroxy-8-methylene-5,6.7.8-4 EE\\,/[ B
N
N Ny strahydroquinaline-5-carboxylate

M H-e-1-1

[0187] IMII-e-2-1
'H NMR (CDCl,) delta 8.63 (1 H, ddd, J =4.3, 1.8, 1.2 Hz), 7.68 (1 H,dd, J = 7.9,
1.8 Hz),7.24 (1 H,ddd,J=7.9,4.3,1.8 Hz), 6.37 (1 H, br s), 531 (1 H, d, J = 1.2 Hz),
3.81(3H,s),2.89-2.73 (2 H, m), 2.48 (1 H, m), 2.32 (1 H, m).
MS (ESI) m/z: 222.1 (M+H)*.
[0188] IM II-e-2-2
'H NMR (CDCl;) delta 8.70 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.83 (1 H, ddd, ] = 7.9,
1.8,1.2Hz),7.27 (1 H,dd,J=7.9,49 Hz), 6.20 (1 H, brt, J =2.4 Hz), 5.36 (1 H, dd,
J=1.8,12Hz),3.83 (3H,s),3.58 (1 H, m), 3.20 (1 H, m).
MS (ESI) m/z: 208.2 (M+H)-.
[0189] IM II-e-2-3
'"H NMR (CDCl;) delta 8.48 (1 H, m), 7.42 (1 H, dd, J = 8.6, 1.8 Hz), 6.27 (1 H, s),
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[0190]

[0191]

[0192]

[0193]

5.28 (1 H,s),3.83(3H,s),2.82(2H, m),2.45 (1 H, m), 2.29 (1 H, m).
MS (ESD) m/z: 240.0 (M+H)*.

IM II-e-2-4

'H NMR (CDCl;) delta 8.37 (1 H, br s), 7.36 (1 H, br s), 6.23 (1 H, br s), 5.19 (1 H,
brs), 3.76 (3 H, s), 3.73 (1 H, m), 2.40-2.24 (2 H, m), 2.30 (3 H, s), 2.08 (1 H, m).

MS (ESI) m/z: 236.2 (M+H)".

IM II-e-2-5

'H NMR (CDCl,) delta 8.55 (1 H, dd, J =4.6, 2.0 Hz), 7.55 (1 H,dd, ] =7.9, 2.0
Hz),7.19 (1 H,dd,J=7.9,4.6 Hz), 6.31 (1 H, brs), 5.26 (1 H, d, J =2.0 Hz), 3.93 (1
H, br), 3.77 (3 H, 5), 2.92-2.73 (2 H, m), 2.30 (1 H, ddd, J = 13.2, 8.6, 4.3 Hz), 2.10 (1
H,ddd,J=13.2,7.9, 4.6 Hz).

MS (ESI) m/z: 220.2 (M+H)".

General Procedure: Scheme 2, Step 5

O; was bubbled into a solution of substrate (1.0 eq.) in 50% CH,Cl,-MeOH at -78 °

C until starting material consumed. N, was bubbled into the mixture to remove the
excess of O at -78 °C. The mixture was quenched with Me,S (2.0 eq.) and the mixture
was warmed to room temperature. The mixture was concentrated in vacuo and the
resulting residue was purified by silica gel column chromatography to afford the

following Intermediates (Table 5).
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[Table 5]
Intermediates Structure Chemical Name Substrate
Cx O [eNg Ny
N methyl N j/
fi-c-1 |:|/ = 8-ox0-5,8,7,8-tetrahydroquinoling- [Nj\nj
‘N"/ S-carboxylate
0 I f-e-1-1
Oy -0 OO
F methyl
A
t-¢-2 H \IB 5-fluoro-8-oxo-5,6,7 8-tetrahydrog
NG yinoline-5-carhoxylate
o) IM H-e-2-1
OO o S\
Fn W,F methyl NG
fh-c-3 l /Ej 3 5-difluoro-8-0x0-5,6,7,8-tetrahyd \B\N, ]
\N/ il roquinoling-5-carboxylate
o IM [l-e-2-3
0y 0. O CF’\
j;F methyl SN ‘
H-c-4 [ X T 5-fluaro-3-methyl-8-0x0-5,8,7,8-tet \[N/
N S rahydroquinoline-5-carboxylate
0 M Hhe-2-4

[0194]  IM Il-c-1
'H NMR (CDCl,) delta 8.79 (1 H, dd, J = 4.6, 1.3 Hz), 7.78 (1 H, br d, J = 7.9 Hz),
7.46 (1 H,dd, J=7.9, 4.6 Hz), 4.05 (1 H, dd, ] =5.2, 4.6 Hz), 3.76 (3 H, s), 3.04 (1 H,
m), 2.82 (1 H, m), 2.59 (1 H, m), 2.43 (1 H, m).
MS (ESI) m/z: 206.1 (M+H)*.
[0195] IM II-c-2
'H NMR (CDCl;) delta 8.91 (1 H, dd, J=4.3, 1.2 Hz), 7.96 (1 H,dd, J=7.9, 1.2
Hz),7.57 (1 H, dd, J =7.9, 4.3 Hz), 3.85 (3 H, s), 3.06-3.03 (2 H, m), 2.85 (1 H, m),
2.63 (1 H, m).
MS (ESI) m/z: 224.1 (M+H)*.
[0196]  IM II-c-3
'H NMR (CDCL,) delta 8.73 (1 H, dd, J = 14.6, 2.4 Hz), 7.66 (1 H, dd, ] = 7.9, 2.4
Hz), 3.86 (3 H, s), 3.06-2.99 (2 H, m), 2.85 (1 H, m), 2.62 (1 H, m).
MS (ESI) m/z: 242.0 (M+H)".
[0197] IMIl-c-4
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'H NMR (CDCl;) delta 8.72 (1 H,d,J=1.4Hz),7.73 (1 H,d,J =1.4 Hz), 3.86 (3 H,
s), 3.03-2.99 (2 H, m), 2.82 (1 H, m), 2.61 (1H, m), 2.48 (3 H, s).
MS (ESI) m/z: 238.2 (M+H)*.

[0198] General Procedure: Scheme 2, Step 6

NaBH, (1.5 eq.) was added to a solution of substrate (1.0 eq.) in MeOH and the

mixture was stirred at room temperature until complete reaction. The mixture was
poured into water and extracted with EtOAc. The extract was dried over Na,SO, and
concentrated in vacuo. The resulting residue was purified by silica gel column chro-
matography to afford the following intermediates (Table 6).

[0199] [Table 6]

Interimediates Structure Chemical Name Substrate

04 -0
methyl BN
II-d-1 8-hydroxy-5,6,7 8-tetrahydroquino ‘ P
. N
line-5-carboxylate &
methyl
ll-d-2 5-fluoro-8-hydroxy-5,8,7 8-tatrahy

(\/ droguincline-5-carboxylate

OH

IM H-c-2

[0200] IMII-d-1
'H NMR (CDCl;) delta 8.49 (1 H,d,J=4.6 Hz), 7.61 (0.5 H,d, ] =7.9 Hz), 7.57
(0.5H,d,J=79Hz),7.20(1 H,dd,J=7.9, 5.3 Hz), 4.75 (0.5 H, dd, ] = 8.6, 5.3 Hz),
4.67 (0.5H,dd,J=9.3,5.3Hz),4.10 (1 H, br), 3.91 (0.5 H,dd, ] =7.9, 6.6 Hz), 3.82
(0.5H,br),3.75(1.5H,s),3.72 (1.5 H, s), 2.44-1.99 (3.5 H, m), 1.81 (0.5 H, m).
MS (ESI) m/z: 208.2 (M+H)*.
[0201] 1M II-d-2
'H NMR (CDCl;) delta 8.64 (1 H, dd, J =4.6, 1.3 Hz), 7.80 (0.5 H, d, ] = 8.6 Hz),
7.69(0.5H,dd,J=7.9, 1.3Hz),7.31 (1 H,dd,J=7.9, 4.6 Hz), 4.80-4.71 (1 H, m),
4.31 (0.5H, br), 3.84 (2 H, s), 3.80 (1.5 H, 5), 2.75-2.63 (0.5 H, m), 2.53-2.00 (3.5 H,
m).
MS (ESI) m/z: 226.2 (M+H)*.
[0202] General Procedure: Scheme 3, Step 1
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To a stirred solution of tert-butyl 2-(diethoxyphosphoryl)acetate (1.0 eq.) in THF was
added NaH (60% oil dispersant, 1.0 eq.) at 0 °C. After being stirred at this temperature
for 1 h, a solution of substrate (1.0 eq.) in THF was added to the mixture. The mixture
was warmed to room temperature and stirred until complete reaction. The reaction
mixture was poured into water and extracted with EtOAc. The extract was dried over
Na,SO, and concentrated in vacuo. The resulting residue was purified by silica gel
column chromatography to afford the following intermediates (Table 7).

[Table 7]

intermediates Structure Chemical Name Substrale

04O

methyl

AN S
-(2-{tert-butoxy)-2-oxoethylidene

il 8-(2-{tert-butoxy}-2-oxoethylidene) I\
. L

-5.,6.7.8-tetra yaroguincline-a-car N

N E 5,6,7.8 hydroquincline-5 “

o

boxylate

IM 1i-c-1
OO O O
E methyl j;F
Iy, N
Vi2 l 8-{2-{tert-buloxy}-2-oxoethylidene) E\/[
- P
N | -5-fluoro-5,6,7 8-tetrahydroguinoli NG
{O\K ne-5-carboxylate ¢]
O IM li-c-2

IM VII-1; isomer A

'H NMR (CDCl;) delta 8.54 (1 H, dd, J =4.6, 1.3 Hz), 7.54 (1 H, brd, ] = 7.9 Hz),
7.23(1H,dd,J=7.9,46Hz),7.15(1 H,s),3.87 (1 H,t,J=5.3Hz),3.72 (3 H, s),
3.39 (1 H, m), 3.19 (1 H, m), 2.29 (1 H, m), 2.05 (1 H, m), 1.51 (9 H, s).

MS (ESI) m/z: 304.2 (M+H)*.

IM VII-1; isomer B

'H NMR (CDCl;) delta 8.42 (1 H, dd, J =4.6, 1.3 Hz), 7.54 (1 H, br d, ] =7.9 Hz),
7.15(1 H,dd,J=7.9,4.6 Hz), 5.86 (1 H, s), 3.86 (1 H, t, ] = 5.3 Hz), 3.70 (3 H, s),
2.80 (1 H, m), 2.56 (1 H, m), 2.32 (1 H, m), 2.13 (1 H, m), 1.56 (9 H, s).

MS (ESI) m/z: 304.2 (M+H)*.

IM VII-2

'H NMR (CDCl;) delta 8.65 (0.25 H, brd, J = 3.3 Hz), 8.54 (0.75 H, dd, J = 4.6, 2.0
Hz), 7.77 (0.25 H, brd, ] =7.9 Hz), 7.69 (0.75 H, brd, J =7.3 Hz), 7.33 (0.25 H, dd, J
=7.9,4.6 Hz),7.24 (0.75 H, br d, J = 4.6 Hz), 5.98 (0.75 H, s), 5.30 (0.25 H, s), 3.81
(0.75 H, s), 3.80 (2.25 H, ), 3.42 (0.5 H, m), 2.78 (1.5 H, m), 2.30-2.10 (2 H, m), 1.58



WO 2018/168818

[0207]
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(6.75H,s), 1.52 (2.25 H, s).
MS (ESD) m/z: 322.1 (M+H)*.
General Procedure: Scheme 3, Step 2
10% Pd-C (0.2 eq.) was added to a solution of substrate (1.0 eq.) in MeOH and the
mixture was stirred until complete reaction at room temperature under H, at-
mosphere. The reaction mixture was filtrated through a pad of cerite and the filtrate
was concentrated in vacuo. The resulting residue was purified by silica gel column

chromatography to afford the following intermediates (Table §).

[Table 8]
Intermediates Structure Chemical Name Substrate
Oy 0. OO~
j; methyl mjk’
" [ N 8-(2-(tert-butoxy}-2-oxoethyl)-5.8, Lo
- L
N 7.8-tetrahydroquinocline-5-carboxyl \LWO\K
1 O\}< ate )
O IM ViI-1
Oy 0.
F methyl
bv-2 ] - 8-(2-(tert-butoxy}-2-oxoethyl)-5-flu
V- P
N ora-5,6,7,8-tetrahydroguinoline-5-
\N/O\K carboxylate
e}
IM II-v-1

'H NMR (CDCl,) delta 8.45 (1 H, dd, J = 4.6, 1.3 Hz), 7.50 (1 H, br d, J = 7.3 Hz),
7.09(1 H,dd, J=7.3,4.6 Hz), 3.81 (1 H, t, ] =5.3 Hz), 3.72 (3 H, 5), 3.34 (1 H, m),
3.13 (1 H, dd, J = 10.5, 4.6 Hz), 2.41 (1 H, dd, J = 15.8, 9.9 Hz), 2.31-1.72 (4 H, m),
1.46 (9 H, s).

MS (ESI) m/z: 306.1 (M+H)*.

IM II-v-2

'H NMR (CDCl;) delta 8.58 (0.5 H, d, J = 4.6 Hz), 8.49 (0.5 H, d, J = 4.6 Hz), 7.70
(0.5H,d,J=7.3Hz),7.53 (0.5H,d,J=7.9 Hz), 7.20 (0.5 H, dd, T = 7.9, 4.6 Hz),
7.13(0.5H,dd, J=7.3,4.6 Hz),3.83 (1 H,t, ] =5.3 Hz), 3.74 (1.5 H, 5), 3.72 (1.5 H,
s), 3.55-3.30 (1 H, m), 3.15-2.94 (1 H, m), 2.57-2.41 (1 H, m), 2.4-1.7 (3 H, m), 1.47
(4.5H,s), 1.45 (4.5 H,s).

MS (ESI) m/z: 324.1 (M+H)*.
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[0211] Preparation of Intermediates I11
General Procedure: Scheme 5, Step 1

To a solution of the substrate (1.0 eq.) in CCl, were added NBS (1.2 eq.) and AIBN
(0.1 eq.) at 50 °C under N, atmosphere. The reaction mixture was heated at reflux and
stirred for 2 h, another portion of AIBN (0.1 eq.) was added to the mixture. After
being stirred at reflux for 16 h, the mixture was cooled to room temperature. The
mixture was concentrated in vacuo and diethylether was added to the resulting
residue. The insoluble materials were removed by filtration. The filtrate was washed
with 2 N hydrochloric acid and brine. The extract was dried over Na,SO, and con-
centrated in vacuo. The resulting residue was purified and separated by column chro-

matography to afford the following intermediates, di-bromide IX and mono-bromide X

(Table 9).
[0212] [Table 9]
intermediates Struecture Chemical Name Substrate
Cl e, A
)
2 4-dichlorg-6-{dibromomethylhibe
%1 e _ N { vl)
nzonitrile
Br Br cl cl
NC
Cl e Ci
X1 NG | = 2—(}3r’omomethy!)-4,6{1ichiorobenz
onitrile
Br
Cl X F
e | P 2-chlora-6-{dibromomethyl}-4-ituor
NC obenzonitrile
i F
Br Br | =
L
Cl F NC
2-(bromomethyl)-6-chioro-4-fluoro
X-2 NC .
benzonitrile
“Br
[0213] IM IX1

'H NMR (CDCl,) delta 7.93 (1 H, d, J = 2.0 Hz), 7.52 (1 H, d, J = 2.0 Hz), 6.90 (1 H,

s).
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[0214] IM X-1
TH NMR (CDCl;) delta 7.49 (1 H,d,J=2.0Hz), 7.47 (1 H,d,J =2.0 Hz), 4.57 (2 H,
s).
[0215] IMIX-2

[0216]

[0217]

[0218]

'H NMR (CDCl;) delta 7.69 (1 H, dd, J =9.2,2.4 Hz), 7.26 (1 H,dd, ] =9.2,2.4
Hz),6.93 (1 H,d,J=1.2Hz).

M X-2

'H NMR (CDCl;) delta 7.23 (1 H,dd, J=7.9, 2.4 Hz), 7.22 (1 H,dd, ] =7.9,2.4
Hz),4.59 (2 H, s).

MS (ESI) m/z: 250.9 (M+H)".

Procedure: Scheme 3, Step 2

Intermediate (IM) XI-1, 2,4-dichloro-6-(difluoromethyl)benzonitrile
[Chem.25]

Cl Cl

NC

F7F

To a solution of 2,4-dichloro-6-(dibromomethyl)benzonitrile (350 mg, 1.018 mmol,
IM IX-1) in CH,Cl, (5 mL) was added silver tetrafluoroborate (495 mg, 2.54 mmol) at
ambient temperature under N, atmosphere. After being stirred at room temperature for
3 h, the insoluble material was removed by filtration. The filtrate was concentrated in
vacuo to afford 204 mg (90%) of the title compound.

'H NMR (CDCl,) delta 7.68 (2 H, br s), 6.89 (1 H, dd, J = 54.7, 54.0 Hz).

Procedure: Scheme 35, Step 4

Intermediate (IM) XII-1, 3-chloro-2-cyano-5-fluorobenzyl acetate
[Chem.26]

Cl F

NC O
o

To a solution of the 2-(bromomethyl)-4,6-dichlorobenzonitrile (609 mg, 2.451
mmol, IM X-2) in AcOH (6.0 mL) was added NaOAc (1.0 g, 12.25 mmol) at ambient
temperature. The mixture was heated at 100 °C for 6 h. The mixture was concentrated
in vacuo and aq. NaHCO; was added to the resulting residue. The mixture was

extracted with EtOAc and washed with brine. The extracts were dried over Na,SO,
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and concentrated in vacuo. The resulting residue was purified by silica gel column
chromatography (5% EtOAc/n-hexane) to afford 505 mg (91%) of the title compound.
MS (ESI) m/z: 245.0 (M+H;0)*.

[0219] General Procedure: Scheme 5, Step 3

To a solution of the substrate (1.0 eq.) in AcOH was added NaOAc (5.0 eq.) at

ambient temperature. The resulting mixture was heated at 100 °C until complete
reaction. The mixture was concentrated in vacuo and aq. NaHCO; was added to the
resulting residue. The mixture was extracted with EtOAc and washed with brine. The
extracts were dried over Na,SO, and concentrated in vacuo. The resulting residue was
purified by silica gel column chromatography to afford the following intermediates
(Table 10).

[0220] [Table 10]

intermediates Siructure Chemical Name Subsirate

Ci Ci

Tl Ct ] =
it HaN \ﬁ (2.4-dichloro-6-{difluoromethyl)ph NC

enylimethanamine

F7OF F" °F
M XI-1
Cl F
Ch o F I o
{ami 3 5 g L
b1 HoN. | P (2-(aminomethyl)-3-chioro-5-fluaro NC/ o
phenylimethanol Jk
\QH O N
i X1

[0221] IM III-a-1
'H NMR (CDCl;) delta 7.53 (1 H, br s), 7.48 (1 H, br s), 6.91 (1 H, dd, J = 82.0, 81.0
Hz),4.02 (2 H,s), 1.48 (2 H, s).
MS (ESI) m/z: 226.0 (M+H)".
[0222] IM HI-b-1
'H NMR (CDCl,) delta 7.09 (1 H, dd, J = 8.6, 2.4 Hz), 7.03 (1 H,dd, ] =8.6, 2.4
Hz),4.64 (2H,s),4.16 (2 H, s), 2.35 (3 H, br).
MS (ESI) m/z: 190.1 (M+H)".
[0223] The following Examples and Intermediates were prepared by General Procedure A
(Tables 11 and 13).
[0224] General Procedure A
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[0225]

A mixture of substrate (1.0 eq.) and 2 N aq. NaOH (2.0 eq.) in MeOH was stirred at
room temperature for 1.5 h, 2 N hydrochloric acid (2.2 eq.) was added to the
mixture. The mixture was concentrated in vacuo to afford a glass. Toluene and MeCN
were added to the mixture and concentrated in vacuo. This procedure was repeated 3
times to remove remaining water. The residual powder was dissolved with DMF and
amine (1.5 eq.), triethylamine (3.0 eq.), and HBTU (1.3 eq.) were added to the mixture
at ambient temperature. After overnight stirring, the mixture was poured into water
and the mixture was extracted with CH,Cl,. The extract was concentrated in vacuo and
the resulting residue was purified by silica gel column chromatography, and/or SCX
cartridge column, preparative HPLC to afford the following Examples and Inter-

mediates.
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[Table 11-1]
Examples Structure Chemical Name Substrate Amine
AN Gt o Oy, 0.
o 4 J/T N-(2,4-dichioro-6-meth I
X TN " S g
1 I ~ \L ylbenzy!)-8-0x0-5,6,7,8 ( \j ] LT lfb
= 7 ’ -tetrahydroquinoling-5- N7 T
I > A o) Cl
N carboxamide
5 M fl-c-1
0.0
o H Q N-(2-chloro-3-(trifluoro \I ~
. T ~ I ©Fs | methyl)oenzyl)-8-oxo-5 | [ \T ] . T
R B RN
E\ j 8,7, 8-tefrahydroguinoli N g s
= o]
N ne-5-carboxamide
0O M l-c-1
= 0.0
o N1 N-(2,3-dichiorobenzyl)- b
SRR \Ci .\ . Ry ~, P
5 & 8-0x0-5,8,7 8-tetrahydr E ~ J N ,ﬂ
F oquinoline-5-carboxami Y B
N de ¢
o M ll-c-1
Che Tl 0,0
H )/ \H/ N-(2,4-dichioro-6-{hydr ~
O N A \ % Th_o Ol
. \L oxymethylibenzyl}-8-0x ( 3 a I ]’
1 e OH | 0-5,6,7,8-tatrahydrogui N v\
g LN . . Q o
N noline-5-carboxamide
i M ll-c-1
0. .0
H O N-(cycloheptylmethyl)- ‘T ~
O N Py ,
. 8-0x0-5,8.7 8 tetrahydr | [ /‘[\j N
P
F oquinoline-5-carboxami N g HzN\/L,,/
=3 ~
TN de
& M Jl-c-1
OO
N-(2,4-dichioro-6-meth T ™
5 ylbenzyl}-8-hydroxy-5,6 m;j o “ q/;\jq
7 8-tetrahydroquinglin NTY N \/\Zfl
O ’
e-5-carboxamide
1M H-d-1
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oz O\ O
H (\/TL N-(2-chloro-3-{trifiucro N
O gp -
T T CF | methylbenzyl)-8-hydro ﬁ @&
7 Ny Ci e HaN, A ‘%(‘\CFq
(I 1 xy-5,8,7 8-tetrahydroqu NT Y L
N . . OH
Y inofine-5-carboxaride
OH M li-d-1
o~ 0y 0.
H /|L N-(2,3-dichlarobenzyl)-
Oy N\/\ cl N 7 N i
o o I 8-hychoxy-5,67,84etra | " /L\j\u
| hydroguinoline-5-carbo N Y
-'N& . . OH y
xamide
OH M H-d-1
Cls e~ ~Cl | N-2,4-dichloro-G-{hydr OO,
H
Oy N S ! oxymethyljbenzyl}-8-hy % Ci\r/,\j,cz
i 1
g . j\ ~oH droxy-5,6,7 8-tetrahydr &N,; A HoNL - \\T‘
(Nj\g oquinoline-5-carboxami OR “OH
Ok de M H-d-1
HC‘ /TCI N-(2,4-dichloro-6-{meth SN
|
O N oxymethyljbenzyl)-8-hy Cla_n Gt
3 RN N
10 j/ droxy-5,6,7 8-tetrahydr “/Y\J N f“\\l‘/
X ~. Ne) y FLAIY Y Y \Nf\\( N
I N,J\r] i oquinoline-5-carboxami OH o
o de IM 1101
N o N-(2,4-dichloro-6-meth Q o
o Y yloenzyl}-7-methylene- - N N
11 ¥ 8,7-dihydro-5H-cyclope ( P th‘\/l\\!/ﬁr
» N ntafblpyridine-5-carbox NTO Cl
N amide I i-e-1-2
[0226] [Table 12]
LC MS LC MS
Examples — , Examples - .
Method | tR (min) | [M+H]* Method | tR (min) | [M+H]
1 D 1.53 363.0 7 D 1.46 385.0
2 D 1.47 383.0 8 1.40 351.0
3 D 1.40 349.0 9 A 1.26 381.3
4 A 1.28 379.3 10 A 1.44 395.1
5 D 1.45 30t1.2 11 D 1.79 347.0
6 D 1.53 365.0
[0227] Ex2

'H NMR (DMSO d6) delta 9.00 (1 H, br), 8.67 (1 H, m), 7.79 (2H, brd, ] = 7.9 Hz),
7.68 (1H,d,J=7.3Hz),7.68-7.54 (2H, m), 448 2H, m),4.12(1 H,dd,J=5.9,5.2
Hz), 2.84 (1 H, m), 2.66 (1 H, m), 2.38-2.32 (2 H, m).
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[0228] Ex6
'H NMR (DMSO d6) delta 8.42 (1 H, d, J = 4.6 Hz), 8.37 (1 H, br), 7.50 (1 H, s),
7.40-7.36 2 H, m), 7.23 (1 H, dd, T = 7.9, 4.6 Hz), 5.18 (0.7 H, d, J = 4.0 Hz), 5.13
(0.3H,d,J=4.0Hz),4.51 (1 H,br), 444 (0.7 H, 5), 4.42 (0.7 H, s), 4.39 (0.3 H, 5),
4.37 (0.3 H, s), 3.74 (0.3 H, br), 3.65 (0.7 H, br), 2.40 (2.1 H, s), 2.37 (0.9 H, s),
2.20-1.90 (2 H, m), 1.82-1.76 (2 H, m).
[0229] Ex7
'H NMR (DMSO d6) delta 8.79 (1 H, br), 8.43 (1 H,d, J=4.6 Hz), 7.80 (1 H, d, J =
7.9 Hz),7.68 (1 H, dd, J = 8.6, 6.6 Hz), 7.58 (1 H, dd, ] = 7.9, 7.3 Hz), 7.46 (1 H, d, J
=7.3Hz),7.23 (1H, dd, J = 8.6, 5.3 Hz), 5.18 (1 H, br), 4.54 (1 H, br), 4.47 (2 H, m),
3.75 (1 H, m), 2.22-1.80 (4 H, m).
[0230]



91

WO 2018/168818 PCT/JP2018/009627
[Table 13-1]
Intermediates Structure Chemical Name Substraie Aming
N . (SNge
6O © | N-(2.4-dichioro-6-methy N
0N Ci
hoot T ~Ty Ibenzyl)-8-methylene-5 i ST
-~ P P i
ﬂ \\’j ¢ 8.7, 8-tetrahydrogquincii NI
\N%‘;f ne-5-carboxanvide et
H ‘e. -
= . O O
o N A{\ | N-(2-chloro-3-{triflucro
>~ CFs | methylibenzyl}-8-methyl | 17 L/ 1
le-2 e a A FNL AN Ao
‘ o= ene-5,6,7 8-tetrahydrog "N ﬂ/ & 3
N vinoline-5-carboxamide
1M H-e-1-1
;-\1\ N-{2-chloro-3-{triflucro Oz O
N ,'l\:I \{/\CFs methyhbenzyl}-5-fluoro- N =4 \1L
l-e-3 f\\\r < Cl 8-methylene-5,6,7 8-tetr ‘EKN L 1 HaNL A, A oFy
{E\N'?\ ﬂ) ahydroguinoline-5-carb \“/ ¢
oxamide 1M H-e-2-1
Ny PO | N-(2 4-dichloro-6-methy Oy O,
0 N\/I\J lbenzyl)-5-hydroxy-8-m N OH RN
l-e-4 ~ OH 4 ethylene-5.6,7 8-tetrahy ( ] HQN\VI\./B
S N \[r I
[ . droguinoiine-5-carboxa Ct
N
mide 184 fl-e-2-5
N N-(2-chloro-3-{triflucro SNy
o n /E\ [ methyhbenzyl}-5-hydro 1 OH -
Y CFs yhbe SN fﬁ
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[Table 13-2]
-F O 0.
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O N A - A N
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[Table 13-3]
. Gf Q.0
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[Table 13-4]
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[0231]

[0232]

[0233]

[0234]

[Table 13-5]

tert-butyl OO
2-{5-{(2.4-dichloro-6-me gg"\g/. ™ G
Jv-1 thylbenzyl)caroamoyi-5 ) ”4\{/ HQN\\I ]
8,7, 8-tetrahydroquinol ~.\g/0\]< cl
n-8-yi)acetate M ]
tert-butyl O“*{ O
2-(5-{{2-chioro-3{trifluo E\[&] éj\
fv-2 romethyhbenzylicarba | % Y o HzN\/J%r‘ oF,
moyl)-5.8.7 8-tetrahydro If T\ <
quinclin-8-yllacetate M 11v-1
tert-butyl O*fg\‘
24(5-{{2 4-dichloro-6-mg I:\, 1 \/\T.Ct
lv-3 thylbenzyl)carbamoyi)-5 N/\; o HaN A 1
-fhioro-5,6,7 8-tetrahydr Ci; T~ e
oquinolin-g-ytiacetate M Hv-2
IM I-e-1

'H NMR (CDCl;) delta 8.54 (1 H, dd, J =4.6,2.0 Hz), 7.40 (1 H,d, ] = 9.2 Hz), 7.21
(1H,d,J=2.0Hz),7.15(1 H,dd,J=9.2,4.6 Hz), 7.09 (1 H,d, ] =2.0 Hz), 6.31 (1
H,s),5.66 (1 H, br),5.19 (1 H, s),4.56 (1 H,dd, J=14.5,59Hz), 444 (1 H,dd, J =
14.5,59Hz),3.71 (1 H,brt,J =5.3 Hz), 2.63 (2 H, m), 2.45 (3 H, s), 2.35 (1 H, m),
2.04 (1 H, m).

MS (ESI) m/z: 361.7 (M+H)*.

IM I-e-2

'H NMR (CDCl,) delta 8.56 (1 H, d, J=4.6 Hz), 7.64 (1 H, d, J = 7.3 Hz), 7.55 (1 H,
d,J=73Hz),742(1H,d,J=8.6Hz),7.35(1 H,brt,J=7.3Hz),7.17 (1 H,dd, J =
7.3,4.6 Hz),6.34 (1 H,s),5.86 (1 H, br), 5.22 (1 H, 5),4.59 (1 H,dd, ] = 14.5, 5.9
Hz),4.51 (1 H,dd,J=14.5,59Hz),3.77 (1 H,br t,J = 5.3 Hz), 2.66 (2 H, m), 2.18 (1
H, m), 2.06 (1 H, m).

MS (ESI) m/z: 381.7 (M+H)*.

IM I-e-3

'H NMR (CDCl;) delta 8.60 (1 H, brdd, ] =4.6, 1.3 Hz), 7.70 (1 H, d, ] = 7.9 Hz),
7.65(1H,d,J=73Hz),747 (1H,brdd,J=7.9,1.3Hz), 7.40(1 H,dd, J=7.9,7.3
Hz), 7.30 (1 H, br), 7.18 (1 H,dd, J =7.9,4.6 Hz), 6.35 (1 H, brs), 531 (1 H,d, J =
2.6 Hz),4.73 (2H, d, J =5.9 Hz), 2.88-2.83 (2 H, m), 2.60-2.20 (2 H, m).

MS (ESI) m/z: 399.0 (M+H)".

IM I-e-4
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[0235]

[0236]

[0237]

[0238]

[0239]

'H NMR (DMSO d6) delta 8.48 (1 H, dd, J = 4.6, 2.0 Hz), 8.12 (1 H, br t, ] = 5.3 Hz),
753 (1H,dd,J=7.9,2.0Hz),7.47 (1 H,d,J=2.0 Hz), 7.32 (1 H, d, T = 2.0 Hz), 7.26
(1H,dd, T=7.9,4.6 Hz), 6.26 (1 H, s), 6.18 (1 H, s), 5.15 (1 H, br), 4.44 2 H,d, T =
5.3 Hz),2.74 2 H, m), 2.40 3 H, s), 2.15 (1 H, m), 1.86 (1 H, m).
MS (EST) m/z: 377.3 (M+H)*.

M I-e-5

"H NMR (DMSO d6) delta 8.90 (1 H, br t, J = 6.6 Hz), 8.49 (1 H, dd, J = 4.6, 2.0
Hz),7.78 (1 H, brd, = 7.9 Hz), 7.67-7.54 (3 H, m), 7.29 (1 H, dd, T = 7.9, 4.6 Hz),
6.43 (1H,s),6.18 (1 H,brs),5.17 (1 H, brs), 4.47 (2 H, d, T = 6.6 Hz), 2.78 (2 H, m),
2.23 (1 H, m), 1.96 (1 H, m).

MS (ESI) m/z: 397.3 (M+H)*.

IM I-e-6

'H NMR (CDCl,) delta 8.55 (1 H, dd, J = 4.9, 1.8 Hz), 7.43 (1 H,dd, J=7.9, 1.8
Hz),7.36 (1 H, d, J = 2.4 Hz), 7.30-7.26 (1 H, m), 7.21 (1 H, dd, J = 7.9, 4.9 Hz), 7.17
(1H,dd,J=8.0,49 Hz), 6.33 (1 H,d, T = 1.8 Hz), 5.77 (1 H, br), 5.21 (1 H,d, J = 1.8
Hz),4.47 (1 H, dd, J =153, 6.1 Hz), 441 (1 H,dd, J = 15.3, 6.1 Hz),3.75 (1 H, (, J =
4.9 Hz),3.75 (2 H, brt, ] =4.9 Hz), 2.34 (1 H, m), 2.05 (1 H, m).

MS (ESI) m/z: 346.7 (M+H)*.

M I-e-7

'H NMR (CDCl;) delta 8.55 (1 H, dd, J = 4.9, 1.2 Hz), 7.43 (1 H,dd, J = 7.9, 1.2
Hz),7.32 (1 H,dd, J=8.6, 6.1 Hz), 7.16 (1 H, dd, ] = 7.9, 4.9 Hz), 7.09 (1 H, dd, J =
8.6,2.4 Hz), 6.94 (1 H, ddd, J = 8.6, 7.9, 2.4 Hz), 6.33 (1 H, d, T = 1.8 Hz), 5.76 (1 H,
br), 521 (1 H,d, T = 1.8 Hz), 4.47 (1 H, dd, J = 15.3, 6.1 Hz), 4.41 (1 H, dd, J = 15.3,
6.1 Hz), 3.75 (1 H, t, J = 4.9 Hz), 2.66-2.62 (2 H, m), 2.34 (1 H, m), 2.05 (1 H, m).

MS (ESI) m/z: 330.8 (M+H)*.

M I-¢-8

'H NMR (CDCl,) delta 8.54 (1 H, dd, J=4.9, 1.8 Hz), 7.42 (1 H,dd, J=7.9, 1.8
Hz),7.20 (1 H, m), 7.16 (1 H, dd, T = 7.9, 4.9 Hz), 7.03 (1 H, dd, T = 9.2, 1.8 Hz), 6.32
(1H,d,T=1.8Hz),5.64 (1 H,br),520 (1 H,d,T= 1.8 Hz), 4.58 (1 H, ddd, J = 14.7,
5.5, 1.2 Hz),4.49 (1 H, dd, T = 14.7, 5.5, 1.8 Hz), 3.74 (1 H, m), 2.65-2.61 (2 H, m),
2.31 (1 H, m), 2.03 (1 H, m).

MS (ESI) m/z: 364.7 (M+H)*.

IM I-e-9

"H NMR (CDCl,) delta 8.46 (1 H, dd, J=4.8, 1.2 Hz), 7.39 (1 H, dd, J= 7.9, 1.2
Hz),7.13 (1 H, dd, T =7.9, 4.8 Hz), 6.99 (1 H, m), 6.89 (1 H, m), 6.27 (1 H,d, T = 1.8
Hz),6.13 (1 H,brt,J=5.5Hz),5.18 (1 H,d,J = 1.8 Hz), 441 2 H, brd, J = 6.1 Hz),
3.73 (1 H, brt,J = 5.5 Hz), 2.65-2.61 (2 H, m), 2.26 (1 H, m), 2.03 (1 H, m).

MS (ESI) m/z: 333.2 (M+H)*.
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[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

IM I-e-10

'H NMR (CDCl;) delta 8.53 (1 H,dd,J=4.3,1.2Hz), 741 (1 H,dd,J=7.9,1.2
Hz),7.16 (1H,dd, J=7.9,4.3 Hz), 6.64 (2 H, m), 6.31 (1 H,d, J=1.8 Hz), 5.56 (1 H,
br),5.19(1H,d,J=1.8Hz),449 (1 H,dd,J=14.7,6.1 Hz),4.43 (1 H,dd, ] = 14.7,
5.5Hz),3.73 (1 H, brt, ] =5.5 Hz), 2.65-2.61 (2 H, m), 2.31 (1 H, m), 2.04 (1 H, m).

MS (ESI) m/z: 333.1 (M+H)".

IM I-e-11

'H NMR (CDCl;) delta 8.54 (1 H,dd,J=4.9, 1.2 Hz), 742 (1 H,dd,J=7.9, 1.2
Hz), 7.29-7.22 (1 H, m), 7.16 (1 H, dd, J = 7.9, 4.9 Hz), 6.85-6.74 (2 H, m), 6.32 (1 H,
d,J=1.8Hz),5.66 (1 H,br),5.20(1 H,d,J=1.8 Hz),4.42 (2 H, brd, J =5.5 Hz),
3.75(1 H, brt,J=5.5Hz), 2.66-2.63 (2 H, m), 2.33 (1 H, m), 2.06 (1 H, m).

MS (ESI) m/z: 315.2 (M+H)*.

IM I-e-12

'H NMR (CDCl;) delta 8.48 (1 H,dd, J=4.2, 1.2 Hz), 745 (1 H,dd, ] = 8.6, 5.5
Hz), 7.38 (1 H,dd,J=7.9,1.2Hz),7.30 (1 H,dd, J =8.6,2.4 Hz), 7.17 (1 H, dt, J =
8.6,2.4Hz),7.12(1 H,dd,J=7.9,42 Hz),6.27 (1 H,d,J=1.2Hz),6.07 (1 H, brt,J
=6.1Hz),5.16 (1 H,d,J=12Hz),451 (2H,brd,J=6.1Hz),3.72 (1 H,brt,J=5.5
Hz), 2.72-2.60 (2 H, m), 2.27 (1 H, m), 2.02 (1 H, m).

MS (ESI) m/z: 365.1 (M+H)".

IM I-e-13

'H NMR (CDCl;) delta 8.44 (1 H, dd, J=4.9, 1.8 Hz), 7.39 (1 H,dd, ] =7.9, 1.8
Hz),7.18 (1 H,t,J=79Hz),7.11 (1 H,dd, J=7.9, 4.9 Hz), 7.08-7.00 (2 H, m), 6.25
(1H,d,J=12Hz),6.17 (1 H,brt,J=5.5Hz),5.16 (1 H,d,J=1.2 Hz), 4.38 (2 H, br
d,J=6.1Hz),3.71 (1 H,brt,J] =5.5Hz), 2.69-2.55 (2 H, m), 2.24 (1 H, m), 2.02 (1
H, m).

MS (ESI) m/z: 331.1 (M+H)*.

IM I-e-14

'H NMR (CDCl;) delta 8.46 (1 H,dd, J=4.9, 1.8 Hz), 7.38 (1 H,dd, J =7.9, 1.8
Hz), 7.22-7.10 (4 H, m), 6.26 (1 H,d,J =12 Hz), 6.16 (1 H, brt, J = 5.5 Hz), 5.17 (1
H,d,J=12Hz),437 (2H,brd,J=5.5Hz),3.71 (1 H,brt,J =5.5 Hz), 2.69-2.55 (2
H, m), 2.24 (1 H, m), 2.02 (1 H, m).

MS (ESI) m/z: 375.0 (M+H)".

IM I-e-15

'H NMR (CDCl;) delta 8.52 (1 H,dd, J=4.9, 1.8 Hz), 742 (1 H,dd, J =7.9, 1.8
Hz),7.16 (1 H, dd, J =7.9, 4.9 Hz), 7.09-7.01 (2H, m), 6.31 (1 H,d, J= 1.8 Hz), 5.92
(IH,brt,J=5.5Hz),520(1 H,d,J=1.8Hz),4.47 (1 H,dd, J =15.3,6.1 Hz), 4.41
(IH,dd,J=15.5,6.1 Hz),3.75 (1 H, brt,J = 5.5 Hz), 2.64 (2 H, m), 2.31 (1 H, m),
2.05 (1 H, m).
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[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

MS (ESD) m/z: 349.0 (M+H)+.

IM I-e-16

'H NMR (CDCl;) delta 8.61 (1 H, dd, J =4.6,2.0 Hz), 7.47 (1 H,ddd, J =7.9, 2.0,
1.3 Hz), 7.32 (1H,d,J=1.3Hz),7.19(1 H,dd, J =7.9,4.6 Hz), 7.16 (1H,d, J = 1.3
Hz), 7.04 (1 H, brd,J=5.3Hz),6.34 (1 H,s),5.31 (1 H,5s),4.72 (1 H,dd, J = 13.8,
5.3 Hz),4.63 (1 H,dd,J=13.8, 5.3 Hz), 2.84 (2 H, m), 2.45 (1 H, m), 2.48 (3 H, s),
2.25 (1 H, m).

MS (ESI) m/z: 379.0 (M+H)".

IM I-e-17

'H NMR (CDCl;) delta 8.58 (1 H, dd, J =4.6, 2.0 Hz), 7.62 (1 H, br d, J = 5.3 Hz),
7.44 (1H,d,J=2.0Hz), 7.40 (1 H,ddd, ] =7.9, 2.0, 1.3 Hz), 7.34 (1H, d, J = 2.0 Hz),
7.16 (1 H,dd,J="7.9, 4.6 Hz), 6.33 (1 H, s), 5.30 (1 H, s), 4.81-4.65 (4 H, m), 3.96 (1
H, br), 2.80 (2 H, m), 2.86-2.14 (2 H, m).

MS (ESI) m/z: 394.9 (M+H)".

IM I-e-18

'H NMR (CDCl;) delta 8.61 (1 H, brdd, J =4.6, 1.3 Hz), 7.51-7.45 (2 H, m), 7.35 (1
H,dd,J=7.9, 1.3 Hz),7.26-7.20 (2 H, m), 7.19 (1 H,dd, J = 7.9, 4.6 Hz), 6.35 (1 H,
$),5.31 (1 H,s),4.69 (1 H,d,J=5.9Hz), 2.88-2.83 (2 H, m), 2.61-2.20 (2 H, m).

MS (ESI) m/z: 364.9 (M+H)".

IM I-e-19

H NMR (CDCl;) delta 8.61 (1 H, brdd, J =4.9, 1.8 Hz), 7.47 (1 H, brdd, ] = 7.9,
1.8Hz),7.45(1H,d,J=1.8Hz),7.37 (1 H,d,J=79Hz),7.26 (1 H,dd,J =79, 1.8
Hz),7.19 (1 H, br), 7.18 (1 H,dd, J =7.9, 4.9 Hz), 6.35 (1 H, s), 5.31 (1 H, s), 4.65 (1
H, dd,J=14.7,5.5Hz),4.60 (1 H, dd, J = 14.7, 5.5 Hz), 2.86-2.83 (2 H, m), 2.46 (1
H, m), 2.26 (1 H, m).

MS (ESI) m/z: 365.0 (M+H)*.

IM I-e-20

'H NMR (CDCl,) delta 8.61 (1 H, ddd, J =4.9, 1.8, 1.8 Hz), 7.47 (1 H,ddd, J = 7.9,
1.8, 1.8 Hz),7.42 (1 H, dd, ] = 8.6, 6.1 Hz), 7.24-7.13 (3 H, m), 7.00 (1 H, ddd, J =
8.6,3.1,3.1 Hz),6.35(1 H,s),5.31 (1 H,s),4.65(1 H,dd, J=15.3,6.1 Hz), 4.60 (1
H, dd, J =15.3, 6.1 Hz), 2.90-2.79 (2 H, m), 2.48 (1 H, m), 2.25 (1 H, m).

MS (ESI) m/z: 348.9 (M+H)".

IM I-e-21

'H NMR (CDCl;) delta 8.60 (1 H, dd, J =4.6,2.0 Hz), 748 (1 H,dd, J =7.3, 2.0
Hz), 7.45 (1H,d,J=2.0Hz), 7.33 (1H,d, J=2.0Hz), 7.29 (1 H, m), 7.18 (1 H, dd, J =
7.3,4.6 Hz),6.34 (1 H,s),530(1 H,s),4.79 (1 H,dd, ] = 14.5, 6.6 Hz), 4.60 (1 H, m),
458(1H,d,J=11.2Hz),455(1 H,d,J=11.2Hz), 3.44 (3 H, s),2.83 (2 H, m),
2.59-2.15 (2 H, m).
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

MS (ESI) m/z: 408.9 (M+H)+.

IM I-e-22

MS (ESI) m/z: 367.0 (M+H)*.

IM I-e-23

MS (ESI) m/z: 333.1 (M+H)*.

IM I-e-24

'H NMR (CDCl,) delta 8.68 (1 H, ddd, J =4.9, 4.0, 1.8 Hz), 7.61 (1 H, brdt, ] = 7.9,
1.8 Hz), 7.45 (1 H, d, J = 1.8 Hz), 7.40-7.35 (1 H, m), 7.29-7.15 (3 H, m), 6.19 (1 H, br
d,J=18Hz),535 (1 H,brd,J=1.8Hz),4.67 (1H,dd,J=14.7, 6.1 Hz), 4.59 (1 H,
dd, J=14.7, 6.1 Hz), 3.58 (1 H, m), 3.12 (1 H, m).

MS (ESI) m/z: 351.1 (M+H)*.

IM I-v-1

'H NMR (CDCl;) delta 8.44 (1 H, m), 7.36 (1 H, m), 7.28-7.02 (3 H, m), 6.34 (0.5 H,
br), 5.73 (0.5 H, br), 4.59-4.39 (2 H, m), 3.75 (0.5 H, br), 3.66 (0.5 H, br t, ] = 6.6 Hz),
3.40 (0.5 H, m), 3.15 (0.5 H, m), 3.10-2.91 (1.5 H, m), 2.73-2.65 (0.5 H, m), 2.50-2.20
(2H,m), 2.55(1.5H,s),2.37 (1.5H, s),2.07-1.95 (2 H, m), 1.44 (4.5 H, s), 1.26
(4.5H, s).

MS (ESD) m/z: 463.1 (M+H)".

IM I-v-2

'"H NMR (CDCl;) delta 8.47 (1 H, m), 7.62 (0.5 H,d, J =8.6 Hz), 7.58 (0.5 H, d, ] =
7.9 Hz), 7.46-7.24 (3 H, m), 7.09 (1 H, m), 6.88 (0.5 H, br), 5.90 (0.5 H, br), 4.68 (0.5
H, dd,J=15.2, 6.6 Hz), 4.59-4.51 (1 H, m), 4.39 (0.5 H, dd, ] = 15.8, 5.2 Hz), 3.75
(0.5H,brd,J=2.6 Hz),3.72 (0.5 H, br t, J = 7.3 Hz), 3.40 (0.5 H, br), 3.28 (0.5 H,
dd, J=16.4, 6.0 Hz), 3.19 (0.5 H, br), 2.94 (0.5 H, m), 2.68 (0.5 H, dd, ] =164, 2.6
Hz),2.46 (0.5 H, dd, J =15.8, 9.2 Hz), 2.37-2.30 (0.5 H, m), 2.16-1.97 (3 H, m),
1.80-1.67 (0.5 H, m), 1.44 (4.5 H, s), 1.28 (4.5 H, s).

MS (ESI) m/z: 483.0 (M+H)+.

IM I-v-3

'H NMR (CDCl;) delta 8.55 (1 H, m), 7.47 (1 H,d,J=7.9Hz),7.30 (1 H,d,J=2.0
Hz),7.14(2H,m), 7.02 (1 H, br), 4.69 (1 H,dd, J =13.8, 5.3 Hz), 4.61 (1 H,dd, J =
14.5,5.3 Hz),3.45 (1 H, br), 2.92 (1 H, dd, J = 16.5, 4.6 Hz), 2.61-2.48 (1.5 H, m),
2453 H,s),2.26-2.05 (2.5H, m), 1.45 (9 H, s).

MS (ESI) m/z: 481.0 (M+H)+.

The following Examples and Intermediates were prepared by General Procedure B

(Tables 14 and 16).

General Procedure B

The General Procedure B was carried out by the same procedure described in

General Procedure: Scheme 2, Step 5 with/without following purification; SCX
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cartridge column, preparative HPLC to afford the following Examples and Inter-

mediates.
[Table 14]
Examples Structure Chemical Name Substrate
SN r\ =
., H | ) o N ]
Dy M Ay A N-{2,4-dichloro-8-methylbenzyl}-5-flu \I ’\/
12 5 F Ci 0r0-8-0x0-5,8,7 8-tetrahydroquinoling ﬂ’ =Y
i LN N
QN; -5-carboxamide N \Ii/
C M [-e-16
o N L)
N-(2-chloro-3-(triffluaramethyl)benzyl) L e \{ “CFs
18 -5-flucro-8-oxo-5,6,7 8-tetrahydroqui {/\i"
noline-5-carboxamide N
N-(2,4-dichtoro-6-(hydroxymethytibe
14 nzyl)-5-fluoro-8-oxa-5,6,7,8-tetrahydr
ogquinoline-5-carboxamide {
M 1-e-17
J/ <4
N-{2.4-dichloro-6-methytbenzyl}-5-hy O*Eg_‘
15 droxy-8-ox0-5,6,7 8-tetrahydroquinoli ”\/ f |
ne-5-carboxamide N
IM 1-e-4
\f)\/ o
N-{2,4-dichloro-6-methylbenzyl)-7-ox o ;::—
16 0-8,7-dihydro-5H-cyclopentalblpyridi i \E‘S
: N vy
ne-5-carboxamide NTOT
Ex 11
9. I\{H l\rl@: N-{2-chloro-3-(trifluoromethyl)benzyl) O},K\{H(} CF,
17 o ’Z/ el ¥ | -7-0x0-6,7-dihydro-5H-cyclopentalblp H"'\;‘W}
EN/J:\( yriging-5-carboxamide SN
S M t-e-22
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[Table 15]
LC MS LCMS
Examples - - Examples —
Method | 1R (min) | [M+H]* Method | R {(min} | [M+H]*
12 D 1.68 381.0 15 A 1,47 379.3
13 D 1.58 401.0 15 D 1.55 348.0
14 A 1.35% 397.2 17 D 1.48 369.0
Ex 12

H NMR (CDCl;) delta 8.87 (1 H,d, J=4.6 Hz), 7.73 (1 H,d, J = 7.9 Hz), 7.52 (1 H,
dd,J=79,4.6Hz),7.33(1H,d,J=13Hz),7.16 (1 H,d,J=1.3Hz),7.05(1 H, brd,
J=59Hz),471 (1 H,dd, J =14.5,5.9 Hz), 4.64 (1 H, dd, ] = 14.5, 5.9 Hz), 3.17 (1
H, m), 3.00 (1 H, m), 2.79 (1 H, m), 2.52 (1 H, m), 2.46 (3 H, s).

Ex 13

"H NMR (CDCl;) delta 8.88 (1 H, dd, J =4.6, 1.3 Hz), 7.74 (1 H,d, J =7.9 Hz), 7.71
(1H,d,J=79Hz),7.63 (1H,d,J=7.9Hz),7.51 (1 H,dd,J=7.9, 4.6 Hz), 7.40 (1
H,dd,J=7.9,79Hz),7.33(1H,brd,J=59Hz),4.72 (2H,d,J =59 Hz),3.17 (1
H, m), 3.01 (1 H, m), 2.59 (1 H, m).

Ex 14

'H NMR (CDCl,) delta 8.88 (1 H, br dd, ] =4.6, 1.3 Hz), 7.69 (1 H, d, ] =7.9 Hz),
7.59 (1 H,br),750 (1 H,dd,J=79,46Hz),745(1 H,d,J=2.0Hz),7.34 (1 H,d,J
= 2.0 Hz), 4.85-4.64 (4 H, m), 3.60 (1 H, br), 3.18-2.92 (2 H, m), 2.76 (1 H, m), 2.54
(1 H, m).

Ex 15

'H NMR (DMSO d6) delta 8.70 (1 H, br dd, ] = 4.6, 2.0 Hz), 8.23 (1 H, br), 7.86 (1
H,dd,J]=7.9,2.0Hz),7.60 (1H,dd,J=7.9,4.6 Hz),7.46 (1 H, d, ] =2.0 Hz), 7.30
(1H,d,J=2.0Hz), 6.64 (1H,s),4.42 (2 H, m), 2.89-2.69 (2 H, m), 2.43 (1 H, m),
2.37(3H,s),2.22 (1 H, m).

Ex 16

H NMR (DMSO d6) delta 8.82 (1 H, br), 8.77 (1 H,d, J=4.6 Hz), 8.00 (1 H,d, J =
7.9Hz),7.63(1H,dd,J=7.9,4.6 Hz),7.50 (1 H, brs), 7.36 (1 H, br s), 4.39 (2 H, br
dJ=4.6Hz),4.29 (1 H,m), 2.80 (2 H, m), 2.37 (3 H, s).
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[Table 16-1]
Intermediates Structure Chemical Name Substrate
~_ Ci P
# FN
O\/S /( 1 < ,ﬁ\/L\\r‘
" ~ I N-(2,4-dichlorobenzyl)-8-ox0-5,6,7,8- /\(17 <
-C- H {
E%/L' tetrahydroquinoline-5-carboxamide [\N’f'\"\ﬂ/‘
N/
or M f-e-8
F /4\1':
& 8 O
O N /l;])/ N-{2-chioro-4-flucrobenzyl)-8-ax0-5,6 "T“\/‘Y
S [
l-c-2 N cl ,7.8-tefrahydroquinoline-5-carboxami E b ;
| Ny
N de |
1M fe-7
F. o Cl
H H |
o NI;/ N-{2,4-dichloro-6-fluorobenzyl)-8-oxo OV”\J;P/
I-c-3 [\ T -5,6,7 8-tetrahydroquinaline-5-carbox [%)j “
‘ B i \N‘i/\
N:[“J amide I
ls] M fe-8
F Fvi\r
] oM.
o o\f R 8-oxo-N-(2,3 4-triflucrobenzyl)-5,6,7, Y \/
-¢- 3
1 8-tetrahydroquinoline-5-carboxamide ﬂ:\?
N’ l
M fe-8
F P~ F
ﬁ O M vi“*'J
Lo I 8-ox0-N-(2.4,8-triffucrobenzyl)-5,8,7, PN X
-C- P )
U o 8-tetrahydroquinoline-5-carboxamide ﬂ\Nl-ﬂ.J
e
o] M 1-e-10
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[Table 16-2]

2 F A F
Sy \EJ/ Qy, «;’j\,/*k« :r
o6 I N-(2,4-diflucrobenzyl}-8-0x0-5,6,7,8-t [dj 3
etrahydroquinoline-5-carboxamide \Nﬁ‘\:r
M -e-11
= ¥ c‘t\,«'F
o NI I N-(4-fluaro-2-{iriflucromethylibenzyl)- o Nh
'\\f Ry uoro-2-{trifluoromethylibenzyl) R /E 1},
-c-7 {/§ N CF, 8-0x0-5,8,7,8-tetrahydroquinoline-5-¢ [\:j :
LN//E arboxamide N
\g M le-12
s A i O
Ho . et L
Oy N \\l N-{4-chloro-2-fluorobenzyl)-8-0x0-5,6 \\Lf YT
R ¥
I-¢-8 % £ ,7,8-tetrahydroquinoline-5-carboxami E \ j
(N“ ¥ de "
o M le-13
B B
no : o d_5 )
Oy N~y N-{4-bromo-2-flucrobenzyl}-8-oxo-5, jf ~
RN F
f-c-8 o \I F 6,7,8-tetrahydroguinoline-5-carboxa [j )
@Tj mide Ny
O M [e-14
e
N-{2-chloro-3,4-difluorobenzyl}-8-oxo Oﬁ"”\’*"?’*;
NP o
b-¢-10 -5,6,7,8-tetranydroquinoline-5-carbox gj’
\N/ -
amide W
M l-e-15
o i
N-(2-chloro-3-{triflucromethyl)benzyl) Pl
P Cl
f-e-11 -5-hydroxy-8-0x0-5.6.7 8-tetrahydroq E I :]
uinoling-5-carbexamide N \'
v 1-e-5
lf }“\4"
{ e
o, aNfH/\§J<C| N-(2,3-dichlorobenzyl)-7-ox0-6,7-dihy N T
be-12 . ¢ dro-5H-cyclopentalblpyridine-5-carbo | jé
L S xamide NTTR
§ \< iM le-2
o ~8-23
IM I-c-1

'H NMR (CDCl;) delta 8.60 (1 H, dd, J =4.3, 1.8 Hz), 7.67 (1 H,dd, J =7.9, 1.8
Hz),7.40(1H,dd,J=79,49Hz),7.34(1H,d,J=1.8Hz),729 (1 H,d,J=7.9 Hz),
7.19(1H,dd,J=7.9,1.8Hz),694 (1 H,t, ] =55Hz),453 (1 H,dd, ] =14.6,5.5
Hz),4.47(1H,dd,J=14.6,5.5Hz),3.96 (1 H,t,]=5.5Hz),2.96 (1 H,ddd, J = 17.7,
10.4,49 Hz), 2.70 (1 H, ddd, J = 17.7,7.3, 4.9 Hz), 2.53 (1 H, m), 2.40 (1 H, m).

MS (ESI) m/z: 349.0 (M+H)*.
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IM I-c-2

'H NMR (CDCl;) delta 8.53 (1 H, dd, J=4.3, 1.2 Hz), 7.69 (1 H,dd, ] =7.9, 1.2
Hz),7.55(1 H, br), 7.37 (1 H,dd, J=7.9,4.3 Hz), 7.30 (1 H, dd, J = 8.5, 6.1 Hz), 7.06
(1H,dd,J=8.5,2.4Hz),6.89 (1 H,dt,J=8.5,2.4Hz), 448 (1 H,dd,J=9.8, 5.5
Hz),4.47 (1 H,dd,J=9.8,5.5Hz), 403 (1 H,brt,J=5.5Hz),2.99 (1 H,ddd, J =
17.7,9.8,4.9 Hz), 2.67 (1 H, m), 2.48 (1 H, m), 2.36 (1 H, m).

MS (ESI) m/z: 333.1 (M+H)".

IM I-c-3

'H NMR (CDCl,) delta 8.52 (1 H, m), 7.69 (1 H, dd, J =7.9, 1.2 Hz), 7.38 (1 H, dd, J
=7.9,43Hz),7.26 (1 H,br),7.16 (1 H,d,J=1.8Hz), 6.97 (1 H, dd, J = 8.6, 1.8 Hz),
459 (1 H,dd,J=159,49Hz),4.55(1 H,dd,J=159,49Hz),3.98 (1 H,brt,J=5.5
Hz),3.19 (1 H,ddd, J = 17.7, 10.4, 4.9 Hz), 2.66 (1 H, m), 2.48 (1 H, m), 2.36 (1 H,
m).

MS (ESI) m/z: 367.0 (M+H)".

IM I-c-4

'H NMR (CDCl;) delta 8.53 (1 H, dd, J =4.9, 1.2 Hz), 7.99 (1 H, br t, ] = 5.5 Hz),
7.70 (1 H,d,J=79Hz),7.39 (1 H,dd,J=7.9,4.9 Hz), 7.06 (1 H, m), 6.89 (1 H, m),
4.45(2H, m),4.04 (1 H,brt,J=5.5Hz),3.03(1 H,ddd, J =17.7, 10.4, 4.9 Hz), 2.65
(1 H, m), 2.50-2.34 (2 H, m).

MS (ESI) m/z: 335.1 (M+H)".

IM I-c-5

H NMR (CDCl;) delta 8.49 (1 H, dd, J =4.3, 1.2 Hz), 8.07 (1 H, br t, ] = 5.5 Hz),
7.69(1H,d,J=79Hz),7.39 (1 H,dd,J=7.9, 4.3 Hz), 6.62 (2 H, m), 4.46 (2 H, m),
4.01 (1 H, brt,J=5.5Hz),2.99 (1 H, m), 2.64 (1 H, m), 2.42-2.28 (2 H, m).

MS (ESI) m/z: 335.1 (M+H)*.

IM I-c-6

'H NMR (CDCl;) delta 8.50 (1 H, dd, J=4.9, 1.2 Hz), 7.68 (1 H,dd,J=7.9, 1.2
Hz),7.60 (1 H,brt,J=5.5Hz),7.36 (1 H,dd,J=7.9,4.9 Hz) 7.26, (1 H, ddd, J =
15.3, 8.6, 6.7 Hz), 6.80-6.70 (2 H, m), 4.45 (1 H, dd, J = 159, 5.5 Hz), 4.41 (1 H, dd, J
=159,5.5Hz),4.02 (1 H,brt,J=5.5Hz),2.99 (1 H,ddd, J =17.7, 10.4, 4.9 Hz),
2.66 (1 H,ddd, J=17.7,7.3, 4.9 Hz), 2.50-2.32 (2 H, m).

MS (ESI) m/z: 317.1 (M+H)".

IM I-c-7

'H NMR (CDCl;) delta 8.55 (1 H, dd, J=4.9, 1.2 Hz), 7.66 (1 H,dd, ] =7.9, 1.2
Hz),7.51 (1 H,dd,J=8.5,5.5Hz),7.38 (1H,dd,J=7.9,49Hz),7.31 (1 H,dd,J =
8.5,24Hz),7.18 (1 H,ddd, J =8.5,7.9,2.4Hz), 7.12 (1 H, br t, ] = 6.1 Hz), 4.60 (1
H,dd,J=15.9,6.1 Hz),4.55 (1 H,dd,J=15.9,6.1 Hz), 3.99 (1 H, br t, J = 5.5 Hz),
2.97(1H,ddd,J=17.7,9.8,49 Hz), 2.68 (1 H,ddd, J = 17.7, 6.7, 4.9 Hz), 2.53-2.34
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(2 H, m).
MS (ESD) m/z: 367.1 (M+H)*.

IM I-c-8

'H NMR (CDCl;) delta 8.49 (1 H, dd, J=4.9, 1.2 Hz), 7.67 (1 H,dd, ] =7.9, 1.2
Hz),7.63 (1 H,brt,J=6.1 Hz),7.36 (1 H,dd,J=7.9,49 Hz), 7.21 (1 H,dd, J =8.5,
7.3Hz),7.02(1 H,dd,1=8.9,24Hz),6.99 (1 H,dd,J=7.3,2.4 Hz), 443 (1 H, dd, J
=15.3,6.1 Hz),4.38 (1 H, dd, J=15.3,6.1 Hz),4.00 (1 H, brt, J = 5.5 Hz), 2.99 (1 H,
ddd,J=17.7,9.8,4.9 Hz), 2.65 (1 H,ddd, J = 17.7, 6.7, 5.5 Hz), 2.46-2.31 (2 H, m).

MS (ESI) m/z: 333.1 (M+H)".

IM I-c-9

'H NMR (CDCl;) delta 8.50 (1 H,dd, J =4.9, 1.2 Hz), 7.68 (1 H,dd, ] =7.9, 1.2
Hz),7.60 (1 H,brt,J=6.1 Hz), 7.37 (1 H,dd, J =7.9, 4.9 Hz), 7.22-7.14 (3 H, m),
4.42 (2H,m),4.00 (1 H,brt,J=5.5Hz),2.99 (1 H,ddd, J=17.7, 10.4, 4.9 Hz), 2.66
(1H,ddd, J=17.7,7.3,4.9 Hz), 2.49-2.31 (2 H, m).

MS (ESI) m/z: 377.0 (M+H)".

IM I-c-10

'H NMR (CDCl;) delta 8.69 (1 H, d, J =4.3 Hz), 7.65 (1 H,d, J =79 Hz), 7.44 (1 H,
dd,J=79,4.3Hz),7.15(1 H,m), 7.07 (1 H, dd, ] = 8.6, 7.3 Hz), 6.35 (1 H, br), 4.57
(1H,dd,J=15.3,6.1 Hz), 449 (1 H,dd,J=15.3,55Hz),3.91 (1 H,brt, ] =5.5 Hz),
294 (1 H,ddd, J=17.7,104,4.9 Hz), 2.75 (1 H,ddd, J = 17.7, 6.1, 4.9 Hz), 2.56 (1
H,ddd,J=17.7,11.7,6.1 Hz),2.42 (1 H, ddd, J = 17.7, 10.4, 4.9 Hz).

MS (ESI) m/z: 351.0 (M+H)*.

IM I-c-11

'H NMR (DMSO d6) delta 8.97 (1 H, brt, ] =59 Hz), 8.71 (1 H, d, ] = 4.6 Hz), 7.98
(1H,d,J=79Hz),7.77(1 H,dd,1=5.9,2.6 Hz), 7.64 (1 H, dd, ] = 7.9, 4.6 Hz),
7.66-7.50 (2 H, m), 6.81 (1 H, s), 4.45 (2 H, br dJ =5.9 Hz), 2.88-2.70 (2 H, m), 2.50
(1 H, m), 2.34 (1 H, m).

MS (ESI) m/z: 399.3 (M+H)".

IM I-c-12

MS (ESI) m/z: 335.5 (M+H)".

The following Examples and Intermediates were prepared by General Procedure C,

D, or E (Tables 17 and 19).

General Procedure C

O; was bubbled into a solution of substrate (1.0 eq.) in 50% CH,Cl,-MeOH at -78 ©

C until starting material consumed. N, were bubbled into the mixture to remove the
excess of O at -78 °C. The mixture was quenched with NaBH, (10.0 eq.) and the
mixture was warmed to room temperature gradually. After being stirred at room tem-

perature for 1 h, 10% agq. citric acid was added to the mixture. The mixture extracted
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with CH,Cl, 3 times and the extracts were washed with water. The extracts were
combined, dried over Na,SO,, and concentrated in vacuo. The resulting residue was
purified by NH gel column chromatography and/or SCX cartridge column, preparative
HPLC to afford the following Examples and Intermediates.
General Procedure D
Sodium borohydride (1.5 eq.) was added to a solution of substrate (1.0 eq.) in
MeOH and the mixture was stirred at room temperature until complete reaction. Water
was added to the mixture and the volatile was removed by evaporation. The residue
was extracted with EtOAc and washed with brine. The extract was dried over Na,SO,
and concentrated in vacuo. The resulting residue was purified by NH gel column chro-
matography and/or SCX cartridge column, preparative HPLC to afford the following
Examples and Intermediates.
General Procedure E
To a solution of substrate in CH,Cl, (0.065 M) was added TFA (0.065 M) at room
temperature. The mixture was stirred at room temperature until complete reaction, the
mixture was poured into water. The mixture was extracted with CH,Cl,. The extract
was washed with water, dried over Na,SO, and concentrated in vacuo to afford the

following Examples and Intermediates.
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[Table 17-1]
General
Examples Structure Chemical Name Substrate b :
rocedure
S Ci ) e LGt
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20 roathylybenzyl)-5-fluoro-8- . ‘,\\v/«\ Som o
hydroxy-5,6.7,8-tetrahydro Ny
quinoline-5-carboxamide OE 14
X
N-(2,3-dichiorobenzyl) -5-1 o j\/f%’ ﬁ\cx
o1 uoro-8-hydroxy-5.6,7 8-tet («\\LI}F el G
rahydrogquinoline-5-carbox ;~N¢ 7(
amide
IM 1-e-18
S Tl
N-(2,4-dichiorobenzyl)-5-fl o, ﬂ\/i\ )
55 uoro-8-hydroxy-5.6,7,8-let “ I’F \cr;
rabydroguinoline-5-carbox j\ frf‘\nj
amide
IM 1-e-19
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[Table 17-2]

Cho o .Cl Chon O
ot I [ | N{2.4-dichioro-6-(methox O]/;g T
Ry Rt o
methyhbenzyl}-5-fluare-8 o K L
g . F VL ymethyhbenzyl) E\I 9 0 o
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[0287]

[0288]

[Table 17-3]

A ey o Ty
o /;,(\ B y N—\2,47-~i|c:lorober;1:il}t;5(-jﬂ O‘?‘N';I C?J
N ; T~ ¥ -8, ihy!
. N J\}; o UOro-7-hydroxy 1. ,«‘ r p¢ «EF o
l I/ o-5H-cyclopantafp]pyridin e
N Y e-5-carboxamide lf:rH o4
-8
] AN
o g K m/ " 0 }1\ .]:\ i
e v&ﬁ/ 2-{5-{{2,4-dichioro-6-msth \j\ - ;’
N ,k c ylbenzylicarbamoy!)-5,8,7, F“ !
30 i o S E
Sy 8-tetrahydroguinolin-8-ylia L/ o,
\.-OH cetic acid TO/ ﬁ
{[:]) IM fv-1
e O
woC oo B
OT- NS, | 24(5-{(2-chloro-3-{trifluoro R
¥ N (el
S ol thylybenzyl)carb - £
a1 (\j\ j methylibenzyticar a;-'noy") EN//L J £
W 5,6,7 8-tetrahydroquinofin- o
Q(OH 8-ylyacetic acid e
tal IM Fy-2
[Table 18]
LCMS LG MS
Examples ’ Examples -
Method | R (min) [M+H] Method | 1R (min) {M+H}
18 D 1.66, 1.69 383.0 25 A 1.40 401.3
19 D 1.56, 1.59 403.0 26 D 1.51 351.0
20 A 1.35 399.2 27 D 1.40,1.45 371.0
21 A 1.45 369.1 28 D 1.33, 1.38 337.0
22 A 1.48 369.1 28 D 1.52 355.1
23 A 1.57 413.1 30 A 1.27 4071
24 A 1.48 381.3 31 A 1.23 427.2
Ex 18

'H NMR (DMSO d6) delta 8.74 (1 H, m), 8.60 (1 H, brs), 7.58 (0.4 H,d,J=7.9
Hz),7.55(0.6 H,d,J=7.9Hz),7.46 (1 H, brs), 7.38 (1 H,dd, J =7.9, 4.6 Hz), 7.35 (1
H, brs), 541 (1 H,brs),4.61 (1 H,m), 448 (0.8 H,d,J=4.6Hz), 443 (1.2 H,d,J=
4.6 Hz), 2.80-1.75 (4 H, m), 2.42 (1.2 H, s), 2.38 (1.8 H, s).

Ex 19

H NMR (CDCls) delta 8.60 (1 H, br), 7.71-7.62 (2 H, m), 7.51 (1 H, m), 7.39 (1 H,
m), 7.30 (1 H, br), 7.30-7.20 (1 H, m), 4.78-4.69 (3 H, m), 4.33 (0.5 H, br s), 3.75 (0.5
H, br s), 2.76-1.80 (4 H, m).

Ex 20

H NMR (DMSO d6) delta 8.69 (1 H, br), 8.62 (1 H, br), 7.58 (1 H, m), 7.56 (1 H, d,
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[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]
[0296]

J=2.6Hz),748 (1 H,d,J=2.6 Hz),7.38 (1 H,dd, J =7.9,4.6 Hz), 5.53 (1 H, br),
5.43 (1 H, m), 4.71-4.55 (3 H, m), 4.52-4.40 (2 H, m), 2.40-1.72 (4 H, m).

Ex 24

H NMR (DMSO d6) delta 8.48 (1 H, br dd, ] = 4.6, 2.0 Hz), 8.07 (1 H, m),
7.52-7.45 (2H, m),7.32 (1 H,J =2.6 Hz), 7.26 (1 H,dd, ] =7.9, 4.6 Hz), 6.23 (0.5 H,
s),6.11 (0.5H, s),5.16 (1 H, m), 4.54-4.42 (3 H, m), 2.41 (1.5 H, s), 2.39 (1.5 H, s),
2.30-1.64 (4 H, m).

Ex 25

'H NMR (DMSO d6) delta 8.86 (1 H, t, ] = 6.6 Hz), 8.49 (1 H, brd, J = 4.6 Hz), 7.78
(1 H, m), 7.66-7.57 (3 H, m), 7.30 (1 H, dd, J = 7.9, 4.6 Hz), 6.39 (0.5 H, br), 6.27 (0.5
H, br), 520 (0.5H,d,J=2.6 Hz), 5.16 (0.5 H, d, ] = 3.3 Hz), 4.56-4.44 (3 H, m),
2.33-1.75 (4 H, m).

Ex 26

'"H NMR (DMSO d6) delta 8.53 (1 H, br), 8.44 (1 H,d,J=4.6 Hz), 7.52 (1 H,d, J =
7.9Hz),7.50(1H,d,J=2.0Hz),7.36 (1 H,d,J=2.0Hz),7.23 (1 H,dd,J=7.9, 4.6
Hz),5.48 (1 H,d,J=6.6 Hz),490 (1 H, m), 444 (1H,d,J=4.6Hz),442 (1 H,d,J =
4.6 Hz), 3.82 (1 H, m), 2.54 (1 H, m), 2.39 (3 H, s), 2.02 (1 H, m).

Ex 29

'H NMR (CDCl;) delta 8.69 (1 H, brdd, J =4.9, 1.2 Hz), 7.62 (1 H, brdd, ] = 7.9,
1.2Hz),7.44 (1 H,d,J =18 Hz), 7.35-7.16 (4 H, m), 5.33 (1 H, dd, J = 6.1, 2.4 Hz),
4.63(1H,dd,J=14.7,6.1 Hz),4.57 (1 H,dd, J=14.7,6.1 Hz),3.94 (1 H,d,J=5.5
Hz), 2.83-2.66 (2 H, m).

[Table 19]
General
Intermediate Structure Chemical Name Substrate
Procedure
2-(5-{(2,4-dichloro-6-m
sthylbenzyticarbamoyl)
w1 -B-fluore-5,8,7,8-tetrahy E
droguinolin-8-yl)acetic
acid
i -v-3
IM I-w-1

MS (ESI) m/z: 425.0 (M+H)*.
The following Example was prepared by General Procedure A (Table 20).
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[Table 20]

Example Structure Chemical Name Substrate Amiine

= .
. m\/E\\?\GF (2-amino-2-oxoethyl)-N O M. )i D\CF
& | Hechioro-d-(tifluorom |~ I &
2 [ sthybbenzyl)-5,6.7,8-tet iNj\Lj NH.CI
SN rahydroguinofine-5-car "
L”’NH‘Z boxamide gx 0
o

[0297] Ex32
LCMS (ESI) m/z: 426.2 (M+H)~, tR 1.39 min (Method A).
[0298] The following Examples were prepared by General Procedure F (Table 21).
[0299] General Procedure F
A mixture of substrate (1.0 eq.), 4% aq. OsO, (1.0 eq.), and NMO (15.0 eq.) in 50%

aq. THF was stirred at room temperature until complete reaction. Aq. Na,S,0; was
added to the mixture and the mixture was stirred for 10 min. The mixture was
extracted with EtOAc twice. The extracts were washed with brine, dried over Na,SO,,
and concentrated in vacuo. The resulting residue was purified by silica gel column
chromatography and/or SCX column, preparative HPLC to afford the following
Examples.

[0300]
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[Table 21]
Examples Structure Chemical Name Substrate
- 65\\1/3; RN
Oy Py N-(2.4-dichloro-8-methyloenzyli-8-hy Osyro Sy
33 i Sy droxy-8-(hydroxymethyl}-5.8,7 8-t )
L\N,y‘:\x,; . nydroguingline-5-carboxarnide
on
SN ! ’
N ;3\} g N-(z,4-dmhloro~6-methylbenzy1}—5~ﬂu
” Py { & oro-8-hydroxy-8-(hydroxymethyl)-5,8,
L Y B 7 8-tetrahydroquinaline-5-carboxami
N ('<‘OH da
O
F
o N i\CF N-(2-chloro-3-{trifluoromethylibenzyl)
F oL 77 | -5fluoro-8-hydroxy-8-{hydroxymethyl
a5 NI & vh ¥ ( yr 3_/ y
l\'N %>\ /J )-5=(5v.7‘8-tetra ydroquinoline-5-carbo
y OH xamide
o4
2N
o N L
‘\’F‘/ Y e N-{2,3-dichloroberizyl}-5-fluore-8-hyd
38 [’\\/Tﬁ o roxy-8-thydroxymethyl}-5.6,7 8-tetrah
NS droguinoline-5-carboxamid
N Tom ydroquinoline-5-carboxamide
OH
/‘4\\/(:”
oL
Oy, -;‘f\/ *&-{.f‘ N-(2,4-dichlorobenzyl)-5-fluoro-8-hyd
37 ﬂf\r/p’ cl roxy-8-{hydroxymethyl}-5,6,7 8-tetrah
SRES & ydroguinoline-5-carboxamide
oM
o]
!f::: e
ft\”\,’ : N-(2.4-dichlorobenzyl-5-flupro-7-hyd
a8 B \,}:FNH cf foxy-7-(hydroxymethyl}-6,7-dibydro-5 “
\ \;)\; H-cyclopentajblpyridine-5-carboxami ;:
N /17\(3;& de "
“oH M le-24
[0301] [Table 22]
LCMS LC MS
Examples . - - Examples -
Method | tR {(min) | [M+H}* Method | 1R (min} | [M+H]
33 A 1.41 395.3 36 A 1.38 399.1
34 A 1.52 413.1 a7 A 1.42 399.1
35 A 1.44 4331 38 b 1.41 385.1
[0302] The following Intermediates were prepared by General Procedure G or H (Table

23).
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[0303]

[0304]

[0305]

General Procedure G
A substrate (1.0 eq.) and trimethylsulfoxonium iodide (1.2 eq.) were dissolved in
DMSO. A solution of KOBu (1.2 eq.) in DMSO was added to the mixture at ambient
temperature. After being stirred at room temperature until complete reaction, the
mixture was poured into ice-water. The mixture was extracted with EtOAc twice and
washed with brine. The extracts were combined, dried over Na,SO,, and concrete in
vacuo. The resulting residue was purified by silica gel column chromatography to
afford the following Intermediates. The each diastero isomer can be separated by silica
gel column chromatography.
General Procedure H
To a solution of substrate (1.0 eq.) in water-tert-BuOH-THF (2:1:1) was added NBS
(2.0 eq.) in portions at ambient temperature and then the mixture was heated at 50 °C
until starting material consumed. After cooling to 0 °C, the reaction mixture was
basified with 5 M aqueous NaOH and stirred at 0 °C until complete reaction. The
reaction mixture was poured into water and extract with EtOAc twice. The extracts
were washed with brine, and dried over Na,SO,4. The combined extracts were
evaporated and the resulting residue was purified by silica gel column chromatography
to afford the following Intermediates. The each diastereo isomer can be separated by

silica gel column chromatography.
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[Table 23]
intermediates Struchure Chemical Name Substrate Piir;zrjrle
, Sz -G | N-(2,4-dichioro-6-meth " \{:»E/C‘
o R I yloenzyl)-6' 7dihydro- On Nt
g1 s j/ ] 5'H-spiro[oxirane-2,8-q [i:j: ) ° G
{N4 uinoling]-5'-carboxamid ) <T3
L0 e Ex1
O | N-(2,4-dichloro-6-meth ; \f\TCl
o RO yibenzyl)-5-fluoro-8,7- % g Y
l-g-2 PN j\’F al dihydro-5'H-spirofoxira [«‘TK“J “ G
EN/ \J ne-2,8'-quinoline}-5'-car b \E'
o] boxaride Ex 12
" /[f)\ N~(2-chioro-3-(trifiuoro o ip‘l
Q ’:v "\\( cF, | methyhbenzyl)-5-fluoro ,\*\F ~ ;f "oFs
hg-3 . & -6, 7dihydro-5H-spirof ?\h‘j\ﬁj G
EN(; /\I oxirane-2,8-quinocline}- ]
o] 5-carboxamide Ex 13
o~ Ct | (28*5'S*)-N-{2,4-dichlo
ng SN ! robenzyh-5'-fluoro-6', 7'
l-g-4 \ /:(\F c: dihydro-5'H-spirofoxira o
[Nji') ne-2 8"-quincline}-5-car o 3»/1 |
5 hoxantide s l:-’: &
2O | (8RB )-N-2.4-dichio "\N--’J\WJ H
OYE\); J robenzyh)-§"-fluoro-8',7'- M l-e-19
I-g-5 N e ol dihydro-5'H-spirofoxira
&Nj\g ne-2,8'-quinclinel-5'-car
B boxamide
o~ AF | (287,8'8%)-N-(2-chlore-
OWH\/ Ny 4-fluorckenzyh-5'-fluoro
-6 P 8. 7ctihydro-5H-spiro] ]
J\N:[Z) oxirane-2,8"-quinoline]- o ﬂ\/i T
) 5-carhoxamide ~ %F & "
o~ F | (2R*58")-N-{2-chlora- {NIT
o%,n\ X | 4-fluorobenzyl)-5'-fluoro iM 20
lg-7 PN - -6',7'-dihydro-5'H-spiro]
[\N:L . oxirang-2,8"-quinoling}-
L0 5-parboxamide
[0306] IM I-g-1

'H NMR (CDCl;) delta 8.53 (1 H, dd, J =4.6, 1.3 Hz), 7.45 (0.5 H,d, J = 7.9 Hz),
7.42(0.5H,dd,J=7.9,1.3Hz),724(0.5H,d,J=2.0Hz),7.22 (0.5 H,d,J=2.0
Hz),7.18 (1 H,dd,J=7.9,4.6 Hz), 7.11 (0.5 H,d,J=2.0Hz), 7.10 (0.5 H, d, ] =2.0
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[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

Hz),5.94 (0.5 H,brt,J =59Hz),5.79 (0.5 H,brt,J =5.9 Hz), 4.63-4.41 (2 H, m),
3.75(1H,m),3.73(0.5H,d,J=59Hz),3.62(0.5H,d,J=59Hz),298 (0.5H,d,J
=59Hz),2.97 (0.5H,d,J=5.9Hz),2.47 (1.5H, s),2.46 (1.5 H, s), 2.50-1.80 (4 H,
m).
MS (ESD) m/z: 377.0 (M+H)+.

M I-g-2

MS (ESI) m/z: 395.0 (M+H)+.

M I-g-3

'H NMR (CDCl,) delta 8.63 (1 H, dd, ] =4.6, 2.0 Hz), 7.67 (2 H, m), 7.44 (2 H, m),
7.30-7.04 (2H, m),4.75(2H,d,J=59Hz),3.86 (1H,d,J=59Hz),3.03 (1 H,d,J
= 5.9 Hz), 2.99-2.00 (4 H, m).

MS (ESI) m/z: 414.9 (M+H)+.

MI-g-4

'H NMR (CDCl;) delta 8.63 (1 H, br dd, J =4.9, 1.8 Hz), 7.50 (1 H, brdd, ] =7.9,
1.8Hz),7.46 (1H,d,J=2.4Hz),7.39 (1 H,d,J=8.6 Hz), 7.27 (1 H, br dd, J = 7.9,
1.8 Hz), 7.23 (1 H,dd, ] =7.9,4.9 Hz), 7.19 (1 H, br), 4.67 (1 H, dd, ] = 14.7, 6.1 Hz),
4.62(1H,dd,J=14.7,6.1 Hz),3.86 (1 H,d,J=6.1 Hz), 3.03 (1 H, d, J = 6.1 Hz),
2.76 (1 H, m), 2.57 (1 H, m), 2.32 (1 H, m), 2.14 (1 H, m).

MS (ESI) m/z: 380.9 (M+H)*.

IM I-g-5

'H NMR (CDCl,) delta 8.63 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.51 (1 H, ddd, J = 7.9,
1.8,1.2Hz),7.46 (1 H,d,J=1.8Hz),7.37(1H,d,J=79Hz),7.27 (1 H,dd, J =7.9,
1.8 Hz), 7.24 (1 H, br), 7.22 (1 H,dd, J =7.9, 4.9 Hz), 4.65 (1 H, dd, ] = 14.7, 6.1 Hz),
4.60(1H,dd,J=14.7,6.1 Hz),3.51 (1 H,d,J=6.1Hz),3.06 (1 H,d, J = 6.1 Hz),
2.65 (1 H, m), 2.50-2.39 (2 H, m), 2.19 (1 H, m).

MS (ESI) m/z: 380.9 (M+H)*.

M I-g-6

'H NMR (CDCl,) delta 8.63 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.49 (1 H, ddd, ] = 7.9,
1.8,1.2Hz),7.44(1 H,dd,J=8.6,5.5Hz),7.23 (1 H,dd,J=7.9,49 Hz), 7.18 (1 H,
dd,J=8.6,2.4Hz),7.17 (1 H, br), 7.01 (1 H,ddd, J =8.6, 7.9, 2.4 Hz), 4.67 (1 H, dd,
J=14.7,6.1Hz),4.62 (1 H,dd,J=14.7,6.1 Hz), 3.86 (1 H,d, J = 6.1 Hz), 3.03 (1 H,
d,J=6.1Hz),2.77 (1 H, m), 2.57 (1 H, m), 2.32 (1 H, m), 2.13 (1 H, m).

MS (ESI) m/z: 365.1 (M+H)+.

M I-g-7

'H NMR (CDCl;) delta 8.62 (1 H, br dd, J =4.9, 1.8 Hz), 7.51 (1 H, brdd, ] =7.9,
1.8 Hz), 7.42 (1 H, dd, J = 8.5, 6.1 Hz), 7.23-7.18 (3 H, m), 7.00 (1 H, m), 4.66 (1 H,
dd,J=14.7,6.1 Hz), 4.60 (1 H,dd, J = 14.7, 6.1 Hz), 3.51 (1 H, d, J = 6.1 Hz), 3.06 (1
H,d,J=6.1 Hz), 2.66 (1 H, m), 2.51-2.39 (2 H, m), 2.19 (1 H, m).
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[0313]
[0314]

[0315]

[0316]

[0317]

MS (ESID) m/z: 364.7 (M+H).
The following Examples were prepared by General Procedure I, J, or K (Table 24).
General Procedure 1
A solution of 1.0 M NaOMe in MeOH (1.3 eq.) was added to substrate (1.0 eq.) in
small portions at ambient temperature. After being stirred at room temperature until
complete reaction, the mixture was concentrated in vacuo to afford a glass. The
residual glass was distributed between EtOAc and water. The extract was dried over
Na,SO, and concentrated in vacuo. The resulting residue was purified by SCX
cartridge column and preparative HPLC to afford the following Examples.
General Procedure J
A solution of substrate (1.0 eq.) in MeOH was treated with amine (45 eq.) at room
temperature until complete reaction. The mixture was concentrated in vacuo and the
resulting residue was distributed between EtOAc and water. The extract was dried
over Na,SO, and concentrated in vacuo. The resulting residue was purified by silica
gel column chromatography and/or SCX column and preparative HPLC to afford the
following Examples.
General Procedure K
To a stirred solution of substrate (1.0 eq.) in EtOH was added NaBH, (6.0 eq.) at
ambient temperature. The mixture was stirred at room temperature until complete
reaction, water was added to the mixture. The mixture was extracted with EtOAc and
washed with aq. NaHCO;. The extract was dried over Na,SO, and concentrated in
vacuo. The resulting residue was purified by SCX cartridge column and preparative
HPLC to afford the following Examples.
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[Table 24-1]
General
Examples Structure Chemical Name Substrate Procedure
(fAming)
. Gl N ¥
" j’f" J/ N-(2,4-dichioro-6-meth " j-\/ D/("
O N O N
N §( ylbenzyl)-5-fluoro-8-hyd e \Y
- 4 ¢ PN Gt
39 ( \j:’ ] o roxy-8-{methoxymethyl} “\ I ]
2N R et . N{
N (<10H 5,6.7,8-tetrahydroquin AN
o oline-5-carboxamide
/ M i-g-2
Ao N-(2-chiorg-3-(trifluoro F;.\
o} /Kﬁ\/g,”\cr methyhbenzyl}-5-fluoro o) HVA\/\CF
F 3y & Y 3
48 N cl -8-hydroxy-8-(methoxy /%_2 & |
EN/ )J meltwl)-5,8,7 8-tatrahy EN&,
% o droguinoline-5-carboxa “0
/ mide iMi1-g-3
N, /.Ck . e
i H (58”,88%)-N-(2,4-dichlo H 7)
Oe N v 0. N
‘EF\’ i robenzyl)-5-fluorg-8-hy Y S
: N o]
41 Sy “ droxy-8-(methoxymethy [/\\/ <J f
N )-5,6,7 8-tetrahydroqui | N %
OH e
) noline-5-carboxamide
7 M -g-4
o~ | {557,88%)-N-{2-chioro-4 o~
H
OYSVJ\ H/ -fluorobenzyl)-5-flucro- Oxy ;/NVL\(,T
iz PN ghydroxy-8-methoxy | _~ X l
EN, \j methyl)-5,6,7 8-tatrahy EN/ ]
“OH droguinoline-5-carboxa kS
P mide M i-g6
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[Table 24-2]
NP . .
" j/\‘J/ 8-{aminomethyl)-N-(2.4
Oj/N‘v Sy ~dichloro-8-methylbenz |
43 _ ¢l A)-8-hydroxy-5,6,7 8-t
b ¥ij-8-hydroxy INHLOH
N” trahydroquinoline-5-car
¢ TeH :
NH; boxamide
N-(2,4-dichloro-8-meth
ythenzyl}-8-hydroxy-8-{ B:
44 {methylaminoimethyl)-b /MeNH;
,8,7 .8-tetrahydroguinoli in MeOH
ne-5-carboxamide
8-(aminomethyl)-N-(2,4
-dichloro-6-methylbenz J
45 f}-5-fluoro-8-hydroxy-5
v yaroxy INHSOH
8,7 8-tetrahydroguinoli
ne-5-carboxamide
N-(2,4-dichioro-6-meth
yibenzyl}-5-fluore-8-tyd J
roxy-8-{{methylamino
46 y84 Y ) MeNHz
methyl)-5,6,7 .8-tetraby .
o it MeOH
droguinoline-5-carboxa
ride
N-(2 4-dichioro-6-meth
yibenzyl)-8-{(dimethyla J
minojmethyl)-5-fluoro-&
47 hyd 5 6 7 Btelrah MegNH
-hydroxy-5.6,7 8-tetra
¥ in THF
yoroquingline-S-carbox
amide
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[Table 24-3]
" Jf\l 8-{aminamethyl}-N-(2-¢
O‘E’j ey | hloro-3-(trifiuorometiivt) ,
48 R & benzyl)-5-fluoro-8-hydr
L) et INHLOH
N O om oxy-5,8,7,8-tetrahydroq
NH uinoline-5-carboxamide
N N-{2-chlorg-3-trifluoro
o\vn\ A J\CF methylberzyl)-5-fiuoro H f" 1
F 3 O N g J
c -8-hydroxy-8-{{methyla e ] O
49 [ = 7 o C MeNH;
A mino)methyl)-5,6,7.8-te ﬁ b )
N/?&OH ) - S in-MeOH
frahydroquinoline-5-car Lo
NH )
’ boxarmide
M g3
P N-{2-chloro-3-{trifluore
o ijﬁ/ﬁ\cps methybbenzyl)-8-((dim |
50 . IF Gt ethylamino)methyl}-5-fi "
~ Me:
(p-\] uoro-8-hydroxy-5,6,7,8- ) i
N OH o in THF
M tetrahydroquinaling-5-¢
v arboxamide
A £ QRS 4o ;
o K l-\ J (5S* 8R*)-M-(2,4-dichlo ] /4\1 ]/m 4
YT robenzyl}-5-{luorg-8-hy RN,
R //;<\ Cl " . 3 F r H
51 L ) droxy-8-{(3-hydroxyaze (§_§ cl N
N o tidin-1-ylymethyl)-5,6.7. J‘M, > Q
N\ . i . ine- f %
(\J f 8-tetrahydroquingline-5 [¢] OH
\ -carboxamide IM -g-4
OH
F
. [f [ (65" 8RY)-N-(2-chloro-4 WF kY
N ; ’
B i":\/\g Jiuorohenzy!)-5-fluoro- G\\Q;,H\J 9 H
5 7Y 8-hydroxy-8-((3-hydrox | %" & N
SN o yazetidin-1-yl)methyl)-5 U\N;[ Q
£N7 8,7 8-tetrahydroguinoli Lo
"iOH ne-5-carboxamide M t-g-6 OH
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[Table 24-4]

120

ol ﬁ P | (88" 8R")N-(2-chioro-4
P ) -fluarobenzyl)-5-fluorc-
53 ['\/T 8-hydraxy-8-{{3-methox
N ‘\z{OH yazetidin-1-yhmethyl)-5
/N 5 ,6,7.8-tetrahydroquinoli

\fb\ ne-5-carboxamide
{58* 8R*)-N-(2-chloro-4
-fluorobenzyl)-5-fluoro-
8-hydroxy-8-{(3-hydrox
54 y-3-methylazetidin-1-wl)
methyl)-5,8,7 8-tefrahy
,«N7 droguinoline-5-carboxa

\?*‘OH mide
o~ -F | {BS%,8R")-N-(2-chloro-4
O\\\;j \( i -fluorobenzyl}-5-fluoro-
- et Ci 8-hydroxy-8-{{3-methox
55 L y-3-methylazetidin-1-y)
N o methyl)-5.6,7,8-tetrahy
EZ droguinoline-5-carboxa
/o7 mide
F

{5S",8R"}-N-(2-chloro-4
-fluorobenzyl)-5-fluoro-
56 8-hydroxy-8-{{{2-hydrox
yethyljaminoymethyl}-5,
6.7 8-tetrahydroquinolin

{ e-5-carboxamide

HO
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[Table 24-5]

W ) F | (55" 8R*)-N-{2-chloro-4
D%:/: = -fiuorobenzyl)-5-flucro-
(\\\ /j cl 8-hydroxy-8-{{{2-hydrox J
57 ~ N/J/? yethyl)(methyljaminoym H
"OH ethyh)-5,6,7,8-tetrahydr Aan
AN oguinoline-5-carboxami
de
HO
N-{2-chloro-3-(trifluoro S
H i ﬂ o ¢ ﬁ O‘t\, :»J‘ \,I\\ /l cE
Ox N A ANGF, methyl)benzylj-5-fluoro N ;( & CFy
58 . ¥ & | -g-hydroxy-8-methyl-5, | | \l ] K
ENszx 86,7 8-tetrahydroquinolin N AN
T ooH e-5-carboxamide M Eg-3
[Table 25]
LCMS LC MB
Examples _— Examples -
Method { 1R {min) [MsH] Method | R {min} | [M+H}*
39 A 1.67 427 1 47 7. 150 440.2
40 A 1.57 447 .1 48 A 1.36 4321
43 A 135 384.2 49 A 1.38 4486 1
44 A 1.38 408.1 50 A 143 460.1
45 A 1.42 412.2 58 A 1.58 4171
48 A 1.45 4262
Ex 41

'H NMR (DMSO d6) delta 9.27 (1 H, br s), 8.74 (1 H, d, J = 4.5 Hz), 7.75-7.80 (2 H,
m),7.62 (1 H,d,J=2.0Hz),7.53 (1 H,dd, J=8.0,4.7Hz), 745 (1 H,dd, ] =84, 2.1
Hz),7.36 (1H,d,J=83Hz),440 (2 H,t,J=5.3Hz),3.88(1H,d,J=8.6Hz),3.53
(1H,d,J=8.4Hz)2.29-2.48 (5 H, m).

MS (ESI) m/z: 413.2 (M+H)*.

Ex 42

'H NMR (CDCl;) delta 8.61 (1 H, dt,J=4.7, 1.6 Hz), 7.51 (1 H, dt, ] = 7.8, 1.5 Hz),
7.40(1 H,dd,J=8.5,6.1 Hz), 7.14-7.25 (3 H, m), 6.99 (1 H, td, ] = 8.3, 2.6 Hz),
4.51-4.68 2H, m),3.76 (2H,dd,J=9.5,8.4Hz),3.34-3.37 (4 H, m), 2.57 - 2.72 (1
H, m), 2.38-2.49 (1 H, m) 2.18-2.32 (2 H, m).

MS (ESI) m/z: 397.2 (M+H)*.

Ex 51

'H NMR (CDCl,) delta 8.61 (1 H, brd, J =4.7 Hz), 7.54 (1 H, d, ] = 8.0 Hz), 7.44 (1
H,d,J=2.1Hz),7.34 (1 H,d,J=7.7 Hz), 7.27-7.30 (1 H, m), 7.19-7.25 (1 H, m),
4.48-4.65 (3 H, m), 3.99-4.13 (4 H, m), 3.89 (2 H, br s), 3.56 (1 H, brd, ] = 13.0 Hz),
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[0323]

[0324]

[0325]

[0326]

[0327]

3.18 (1 H,brd, J=13.1 Hz), 2.67-2.82 (1 H, m), 2.16-2.28 (3 H, m).
MS (ESI) m/z: 454.2 (M+H)*.

Ex 52

'H NMR (CDCl;) delta 8.62 (1 H, dt,J=4.7, 1.6 Hz), 7.49 (1 H, dt, ] = 7.8, 1.5 Hz),
7.41 (1 H,dd,J=8.5, 6.1 Hz), 7.09-7.25 (3 H, m), 6.99 (1 H, td, J = 8.3, 2.6 Hz),
4.53-4.67 (2 H, m), 4.41 (1 H, quin, J =5.78 Hz), 3.74-3.82 (1 H, m), 3.57 (1 H, br s),
3.07-3.16 (2 H, m), 3.00 (1 H,brt,J = 6.4 Hz), 2.85 (1 H, d, ] = 12.8 Hz), 2.56-2.77 (1
H, m), 2.13-2.37 (4 H, m).

MS (ESI) m/z: 438.3 (M+H)".

Ex 53

'H NMR (CDCl;) delta 8.61-8.64 (1 H, m), 7.49 (1 H,d, J =7.6 Hz), 7.41 (1 H, dd, J
=8.6, 6.0 Hz), 7.09-7.25 (3 H, m), 6.99 (1 H, td, J = 8.3, 2.6 Hz), 4.54-4.66 (2 H, m),
4.03 (1 H,brt,J=5.8 Hz), 3.66-3.84 (1 H, m), 3.58 (1 H, br s), 3.15-3.24 (4 H, m),
2.95-3.10 (1 H, m), 2.85 (1 H, br d, J = 12.8 Hz), 2.58-2.72 (1 H, m), 2.08-2.35 (3 H,
m).

MS (ESI) m/z: 452.0 (M+H)*.

Ex 54

'H NMR (CDCl;) delta 8.62 (1 H, d, J=5.0 Hz), 7.50 (1 H,d, J =7.6 Hz), 7.41 (1 H,
dd, J=8.6, 6.0 Hz), 7.10-7.25 (3 H, m), 6.99 (1 H, td, ] = 8.3, 2.6 Hz), 4.54-4.67 (2 H,
m), 3.46 (1 H, d, J = 8.0 Hz), 3.22-3.39 (4 H, m), 2.90 (1 H, d, J = 12.8 Hz), 2.59-2.74
(1 H, m), 2.14-2.27 (3 H, m), 1.45 (3 H, s).

MS (ESI) m/z: 452.3 (M+H)*.

Ex 55

'H -NMR (CDCl;) delta 8.62 (1 H,dt,J =4.7, 1.6 Hz), 7.48 (1 H,d, ] = 7.6 Hz), 7.41
(1H,t,J=7.0Hz),7.08-7.24 (3 H, m), 6.99 (1 H, td, ] = 8.3, 2.6 Hz), 4.53-4.67 (2 H,
m), 3.14-3.41 (6 H, m), 3.10 (2 H, brs), 2.83 (1 H, brd, J = 12.6 Hz), 2.49-2.76 (1 H,
m), 2.13-2.37 (3 H, m), 1.43 (3 H, s).

MS (ESI) m/z: 466.3 (M+H)".

Ex 56

'H -NMR (CDCl;) delta 8.59 (1 H,dt, J =4.7, 1.7 Hz), 7.50 (1 H, dt, ] = 7.9, 1.5 Hz),
7.41 (1 H,dd,J=8.4,6.0 Hz), 7.13-7.25 (3 H, m), 6.99 (1 H, td, ] = 8.3, 2.6 Hz),
4.55-4.67 (2H, m),3.64 (2H,t,J=52Hz),3.12(1 H,d,J=12.0Hz),2.92 (1 H,d,J
=12.0 Hz), 2.68-2.83 (2 H, m), 2.28-2.36 (1 H, m), 2.13 - 2.25 (3 H, m).

MS (ESI) m/z: 426.3 (M+H)*.

Ex 57

'H -NMR (CDCl;) delta 8.62 (1 H,dt, J =4.7, 1.7 Hz), 7.51 (1 H,d, J =7.6 Hz), 7.41
(1 H,dd,J=8.5,6.1 Hz), 7.10-7.25 (3 H, m), 6.99 (1 H, td, ] = 8.3, 2.6 Hz), 4.54-4.67
(2 H, m), 3.43-3.66 (3H, m), 3.03 (1 H,d,J=14.1 Hz), 2.87 (1 H, br d, ] = 14.2 Hz),
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[0332]

2.57-2.73 (3 H, m), 2.14-2.41 (6 H, m).
MS (ESI) m/z: 440.0 (M+H)+.

The following Intermediates were prepared by General Procedure L (Table 26).

General Procedure L

NaN; (3.0 eq.) and NH,CI (3.0 eq.) were added to a solution of substrate (1.0 eq.) in

MeOH, and the mixture was stirred at 60 °C until complete reaction. The reaction was
quenched with aq. NaHCO;, and the resulting mixture was extracted with CHCL;. The
extract was concentrated under reduced pressure to afford the following Intermediates.
[Table 26]

frtermediates Structure Chemicat Name Substrate
y 2 i/-Cl N . y ’[’/, [ cl
D‘i/N \/@ (55, 8R"}-8-(azidomethyl)-N-(2,4 o\\{;«\ PN
hea1 “ /j{: ) -dichlorabenzyl)-5-fluoro-8-hydro PN & o]
| ~ J xy-5,8.7 B-tetrahydroquinaline-5- H\N4 {J
O carboxamide o
Ny IM t-g-4
o~ G o, G
o@\/\@/ (55 85*)-8-{azidomethy!)-N-(2.4 O*.r? /er
ha-s ”/%g’/: F & ~dfchlarobenzyl)~.5~ﬂu0r$3ro-.hy<?ro [//§ \/<\[ i
l Y xy-6.6,7,8-tetrahydroquinoline-5- | {4
N ¢ o carboxamide ih
N IM b-g-6
IM 1I-h-3-1

'H -NMR (CDClL) delta 8.65 (1 H, dt, J =4.7,1.71 Hz), 7.53 (1 H, dt, ] =7.9, 1.5
Hz),7.45(1H,d,J=2.1 Hz),7.36 (1 H,d,J=82Hz),7.27-7.31 (2H, m), 7.16 (1 H,
brd,J=5.3 Hz), 4.54-4.67 (2 H, m), 3.70 2 H.d, J = 1.1 Hz), 3.20 (s, 1 H), 2.59-2.74
(1 H, m), 2.36-2.46 (1 H, m), 2.13-2.33 (2 H, m).

MS (ESI) m/z: 424.2 (M+H)+.

IM I-h-3-2

'H -NMR (CDCl;) delta 8.60-8.66 (1 H, m), 7.52 (1 H, d, J = 8.2 Hz), 7.46 (1 H, s),
7.17-7.39 (6 H, m), 4.54-4.68 (2 H, m), 3.53-3.60 (1 H, m), 3.41 (1 H, d, J=13.0 Hz),
2.41-2.55 (2 H, m), 2.26-2.39 (1 H, m), 2.01-2.21 (1 H, m).

MS (ESI) m/z: 424.2 (M+H)*.

General Procedure: Scheme 11, Step 1

To a stirred solution of substrate (1.0 eq.) in MeCN and water (100 eq.) at 60 °C
was added portion wise triphenyl phosphine (2.0 eq.). The mixture was stirred at that

temperature until complete reaction. The mixture was purified by silica gel column
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[0334]

[0335]

[0337]

chromatography to afford the following Intermediates (Table 27).

[Table 27]
Intermediates Struciure Chemical Name Substrate
H * BICHHEY_ M _ofi
QVN\,%J/ (25", 5'S*)-N-(2,4-dichlorobien
L :F zyl}-5'-fluore-6",7'-dihydro-5'H
“m-
i = ﬁ cl -spirofaziridine-2,8'-quinoline]
NT T -5'-carboxamide
< NH
4 (/ Cl .
o N | (2R, 5'S")-N-(2,4-dichloroben
- Ve 2yl)-5"fluoro-6' 7-dihydro-5'H
=M= 4 ]
(\\\K ¢ -spirofaziridine-2,8"-quinoling]
N7 -B-garboxamide
%
£~NH
1M +-b-3-2
IM I-m-1

'H -NMR (CDCl;) delta 8.46 (1 H, dt, J =4.7, 1.9 Hz), 7.21-7.48 (6 H, m), 7.13 (1 H,
ddd, J=7.8, 4.8, 09 Hz), 4.57-4.72 (2 H, m), 2.57-2.78 (1 H, m), 2.45-2.55 (1 H, m),
2.34(1H,tdd, J=14.1,14.1,4.3,29Hz),2.16 (1 H,s) 191 (1 H, s), 1.71 (1 H,dt, J =
13.6, 3.7 Hz).

MS (ESI) m/z: 380.1 (M+H)+.

IM I-m-2

'H -NMR (CDCl;) delta 8.47 (1 H, dt, ] =4.7, 1.7 Hz), 7.63-7.70 (1 H, m), 7.32-7.49
(4 H,m), 7.19-7.29 (2 H, m), 7.13 (1 H, ddd, J =7.9, 4.7, 0.7 Hz), 4.54-4.68 (2 H, m),
2.49-2.70 (3 H, m), 2.23-2.36 (2 H, m), 2.09 - 2.20 (1 H, m).

MS (ESI) m/z: 380.1 (M+H)*.

General Procedure: Scheme 11, Step 2

Triethylamine (1.5 eq.) and 2-nitrophenylsulfonyl chloride (1.2 eq.) were suc-
cessively added to a dichloromethane solution of substrate (1.0 eq.) at 0 °C. After
stirring at ambient temperature until complete reaction, the reaction was quenched with
aq. NH,CIl. The mixture was extracted with CHCl,, dried over Na,SO,, and con-

centrated under reduced pressure to afford the following Intermediates (Table 28).
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[Table 28]

Intermediates Structure Chemical Name Substrate

H T

ow f: /Q {25*,5'S%)-N-(2,4-dichlorobenzyl)- o\}, \,Q
YIV-1 E’Q\\ Aj o 5'-fluora-1-({2-nitrophenyl)sulfonyl g ioF cl
N }-6', 7-dihydro-5"H-spiro[aziridine-2 L
N o NO; §
TN Y ,8-quinoline]-5'-carboxamide £NH
o \ﬂ P I 1-m-1
Cl
o N f ;J/ J’
\f \/ L 0oL :
Y {2R* 5'8")-N-(2,4-dichlorobanzyl}- \y \/\\
V-2 ]’\ \: Ci 5'-flu§rc?-1-((2—nitropi“feny!}.f,t';lf‘onyi L I j
Y c O NG )-8, 7' -dihydro-5'H-spiro[aziridine -2
N, z ,8'-quincline)-8'-carboxamide
7\) I -m-2

IM XIV-1
MS (ESI) m/z: 565.0 (M+H)+*
IM XIV-2
MS (ESI) m/z: 565.0 (M+H)*.
General Procedure: Scheme 11, Step 3

To a solution of substrate (1.0 eq.) in DMF was added NaOAc (10 eq.) and the
mixture was stirred at 100 °C until starting material consumed. Aq. NaOH (S N, 5 eq.)

was added to the mixture and stirred at ambient temperature until complete

reaction. The reaction was quenched with aq. NH,CI, extracted with CHCl;. The

extract was concentrated under reduced pressure. The residue was purified by silica

gel column chromatography to afford the following Intermediates (Table 29).

[0341]
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[Table 29]
Intermediates Structure Chemical Name Substrate
-G e
H ] i i f |
O N Ao (58" ,8R")-N-{2,4-dichlorobenzyl}- C’\xgi’\, =,
I F i p
v 'f\\f; & 5-fluoro-8-(hydroxymethyl}-8-(2-nit EAT‘\ c
[N‘:’ Q L0 raphenylsulfonamido}-5,6,7 8-tetr "\N’\\_J 0 NO»
N NO L i S
SN | ahydroguinoline-5-carboxamide s
oH \/Jj 9 d \\\]
AN Cl N e
wedl _ I o i T
%_E,-F\/-\ (55*,85")-N-(2,4-dichlorobenzyi}-5 SNy
wy.2 ‘ \]/< 1 fluore-8-thydroxymethyl)-8-{2-nity [E/t§ <t
P Q0 ophenylsulfonamido)-5.6,7 8-tetra | ~n7
NS No, N, 2 O
) hydroquinoline-5-carboxamide B
on /K\ yarog & ‘/\\
e/ o

[0342] IM XVI-1
MS (ESI) m/z: 583.1 (M+H)".
[0343] IMXV-2
MS (ESI) m/z: 583.1 (M+H)".
[0344] General Procedure: Scheme 11, Step 4
The mixture of substrate (1.0 eq.), 4-mercaptobenzoic acid (2.0 eq.), and K,CO;
(4.0 eq.) in DMF was stirred at 80 °C until complete reaction. The solvent of the
mixture was removed under reduced pressure. The residue was purified by SCX
cartridge column to afford the following Examples (Table 30).
[0345]
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[Table 30]
Examples Structure Chemical Name Substrate
- PN
H > I Oivﬁ\/q
O*\\/N\» S, (55",8R")-8-amino-N-(2,4-dichioro /;F &
59 - T.F (f:! benzyl)-5-fluaro-8-(hydroxymethyl Q\; o
| }-5,6,7,8-tetrahydroquincline-5-car N N N~5'f’o NOy
e \
CNT S boxamide on " 7
7 TNH, _
OH i XV-1
~_Cl e “
H i I (SN A
Oy N_Ax (55* 85)-8-amino-N:(2.4-dichlora Yo WCI
&0 ~ :(f & benzyl)-5-fuoro-8-(hydroxymethyt [ tf] Q.
E ¥-5.8,7 8-tetrahydroquinoline-5-car N Ve (NOZ
N boxamide on * \‘I)N‘\
NH, -
OH M XV-2

[0346] Ex 59
'H -NMR (CDCl;) delta 8.56-8.65 (1 H, m), 7.50 (1 H, brd, ] =8.1 Hz), 7.45 (1 H, d,
J=22Hz), 7.30-7.39 (1 H, m), 7.13-7.29 (3 H, m), 4.60 (2 H, dd, J=10.0, 5.9 Hz),
2.90-3.09 (2 H, m), 2.29-2.45 (2 H, m), 2.05-2.17 (2 H, m).
MS (ESI) m/z: 398.2 (M+H)+.
[0347] EX60
'H -NMR (CDCl;) delta 8.54 (1 H,dd, J =2.7, 1.3 Hz), 7.52 (1 H, d, ] =7.3 Hz)
7.40-7.44 (1 H, m), 7.27-7.36 (2 H, m), 7.12-7.25 (3 H, m), 4.51-4.65 (2 H, m),
3.14-3.31 (2 H, m), 2.67-3.00 (2 H, m), 2.17-2.31 (2 H, m).
MS (ESI) m/z: 398.2 (M+H)*.
[0348] General Procedure: Scheme 12, Step 1
Chloroacetyl chloride (1.1 eq.) was added dropwise to a biphasic solution of
substrate (1.0 eq.) in dichloromethane (0.3 M) and 0.5 N aq. NaOH (2.0 eq) at 0 °
C. The reaction mixture was warmed up to ambient temperature and stirred at that
temperature until complete reaction. The mixture was extracted with dichloromethane
3 times, dried over Na,SO,, and concentrated under reduced pressure to afford the
following Intermediates (Table 31).
[0349]
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[Table 31]
intermediates Structure Chemical Name Substrate

cl 0
o 7
0\/“\ E | (58" .8R")-8-(2-chloroacetamido)- Og/'JVI\\TJ/
_y T.F
v oA = af e et
VLA A & N-(2,4-dichiorobenzyt)-5-fluoro-8-( 1/ j»\
E o hydroxymethyl}-5,8,7,8-tetrahygro SNES
N L . yNH,
o NJ&JQ. quinoline-5-carboxamide OH
on M Ex 59
EN Cl H ’4‘7:/(:3
N ﬂ\/ %/[r (58*,85"}-8-{2-chloroacetamidn)- RO \Tz"
g Y
V1.2 ~ : . F & N-(2,4-dichiorobenzy!)-5-fluoro-8- Lf\ /“j ¢l
|1 I o hydroxymethyl}-5.6,7 8-tetrahygro S
o i . . . ¢ NHg
@NJ\,C, quinaling-5-carboxamide OH
o M Ex 60
[0350] IM XVI-1
MS (ESI) m/z: 474.1 (M+H)+.
[0351] IM XVI-2
MS (ESI) m/z: 474.1 (M+H)*.
[0352] General Procedure: Scheme 12, Step 2

To a solution of substrate (1.0 eq.) in 50% dichloromethane/2-propanol was added

portion wise tert-BuOK (4.0 eq.) at 0 °C. The solution was allowed to warm to

ambient temperature and stirred until complete reaction. The solvent was removed

under reduced pressure and the resulting crude residue was purified by preparative
HPLC to afford the following Examples (Table 32).

[0353]




129

WO 2018/168818 PCT/JP2018/009627
[Table 32]
Examples Structure Chemical Name Substrate
PN v O
o\\\’,ﬁ\ /K\FJ’/ {3R*,5'8"j~-N-~(2,4-dichlorobenzyl}- o__\\;::\ \‘j
o1 o b a 5'-fluoro-5-oxo-6', 7'-dihydro-5'H-5 ,i/”\ri a
(]:/ piro{morpholine-3,8'quinoling]-5- | ., #
NT , ST NH
[ THH carboxamide \OH 2
oy
M XVI-1
/\/Cl H\/E/\H/Cl
H .
o%/m\/@ (35*.5'8*)-N-(2,4-dichlorobenzyl)- Oy': 5
LF - 5 ilUoro-5-0x0-6' 7'ditvdro-5H- N c
52 N 2 & \,‘ fluoro-& o>.<a 6.7 -dm?/dro 5'H-s (\
| B piro{morpholine-3,8'-guinoling]-5'- NE
N "NH cargoxamide NHe
o CH
© IM XVi-2
[0354] Ex61

[0355]

[0356]

[0357]

'H -NMR (CDCl;) delta 8.61-8.69 (1 H,m), 7.54 (1 H,d,J=7.7Hz), 746 (1 H, d,J
=2.0Hz), 7.16-7.40 (6 H, m), 6.18 (1 H, br s), 4.56-4.69 (2H, m), 4.34 (1 H,dd, J =
12.2,2.2 Hz),4.17 (2 H, dd, J =17.5, 16.6 Hz), 3.37 (1 H, dd, ] = 12.2, 2.9 Hz),
2.77-2.95 (1 H, m), 2.40-2.50 (1 H, m), 2.12-2.32 (2 H, m).

MS (ESD) m/z: 438.1 (M+H)".

Ex 62

'H -NMR (CDCl;) delta 8.70 (1 H, d, J =4.7 Hz), 7.57 (1 H, d, ] = 8.2 Hz), 7.46 (1
H,d,J=2.1Hz),7.27-7.35 (3H, m), 7.14-7.22 (1 H, m), 5.95 (1 H, br s), 4.53-4.65 (2
H, m), 425-442(2H, m),420(1 H,d,J=11.4Hz),3.43 (1 H, dd, J =12.4, 4.0 Hz),
2.54-2.64 (1 H, m) 2.29-2.53(3 H, m), 1.25 (1 H, s).

MS (ESI) m/z: 438.1 (M+H)+.

The following Examples and Intermediates were prepared by General Procedure M
(Tables 33 and 35).

General Procedure M

To a mixture of substrate (1.0 eq.), Chiral Ru Catalyst (5 mol%) and triethylamine
(2.0 eq.) in DMF was added formic acid (5.0 eq.) at 0 °C. The mixture was stirred at O
°C for 10 min, and then warm to room temperature. After being stirred at room tem-
perature until complete reaction, aq. NaHCO; was added to the mixture. The mixture
was extracted with EtOAc twice and washed with water and brine. The extracts were

combined, dried over Na,SO,, and concentrated in vacuo. The resulting residue was
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purified by silica gel column chromatography and the each diasterco isomer was

separated by silica gel column chromatography and/or preparative TLC to afford

following Examples.

[Table 33-1]

) Chiral Bu
Examples Structure Chemical Name Substrate
Catalyst
- Gl \ .
H = (58,88)-N-{2 4-dichloro
OTN\/ Xy -6-methylbenzyl)-8-hyd
683 PN Cl roxy-5,8,7 8tetrahydro
L :L) quinofing-5-carhoxarmid " ‘Tf"?(fc'
N 7 N NP
aH 2 N H RuCHp-cymen
N Ct
- ) e)l(S.5)Ts-D
H:ji‘f'\ (5R8S)N-@R4-dichioro | " | PEN]
Ox,N N -6-methylbenzyl}-8-hyd Ex.1
? X
64 N Ct roxy-5,6,7 8-tetrahydro
‘ e j quinoline-S-carboxamid
N o
OH
(55,8S)-N-{2,4-clichloro
65 benzyt)-8-hydroxy-5,8,7
8-tetrahydroguinaline- e
5-carboxarnide LN :\ )
O‘\‘f M L\’ RuClp-cymen
e ]
1 J\P eSS Ts-D
, , | PEN]
{5R.85)-N-(2,4-dichlara
66 benzyl)-8-hydroxy-5,6.7 1M 1-o-1
8-tetrahydroguinaling-
5-carboxarnide
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5 F
oo B A ssss)N-(2-cnor--
| uorobenzyl)-8-hydroxy-
o7 j & u yl)-8-hy &
[ ﬁ’\) 5,8,7,8~tetrahydroguino
N line-5-carpoxamide H f)’F
H NN .
OH T ) \’& RuCl{p-cymen
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\ -,
F”J,m (5R,7R)-N-{2,d-dichicro
e} N -6-methytbenzyl)-7-hyd
H-NH S !
97 : Ci roxy-6,7-dilydro-5H-cy
RN .
! dine-5-
> s | e
OH O\\],,N:s/c} g RuCl{p-cymen
' e)[{R.R)-Ts-D
v , Vi PEN]
O Cl | {5S,7R)-N-(2,4-dichloro 0
o Nf'_‘/ ‘ -6-methyibenzyl)-7-hyd Ex 16
98 j cl roxy-6,7-dihydro-5H-cy
ﬁT > clopentalblpysidine-5-¢
‘N//\\( arboxamide
OH
[0359] [Table 34]
LC MS LC MS
Examples - Examples .
Method | tR {min) | [M+H]* Method | tR (miny | [M+H]*
63 A 1.48 365.3 81 c 1.31 3529
64 A 1.47 365.3 82 C 1.31 352.9
65 C 1.40 351.0 83 ] 1.46 351.0
66 C 1.39 351.0 84 A 1.48 365.3
67 C 1.28 335.0 85 A 1.47 365.2
68 C 1.28 335.0 86 A 1.42 385.3
69 C 1.39 369.0 87 C 1.40 351.0
70 C 1.39 369.0 88 c 1.40 351.0
71 C 1.25 337.0 89 G 1.28 335.0
72 C 1.25 337.0 a0 C 1.28 335.0
73 C 1.20 337.0 91 C 1.39 369.0
74 G 1.19 319.0 92 C 1.38 368.0
75 C 1.36 369.0 93 c 1.25 337.0
76 C 1,36 369.0 94 C 1.25 337.0
77 C 1.30 335.0 95 Cc 1.30 335.0
78 C 1.30 335.0 96 C 1.30 335.0
79 C 1.33 378.9 97 D 1.46 351.0
80 G 1.33 378.9
[0360] Ex 63

'H NMR (DMSO d6) delta 8.42 (1 H, d, J = 4.6 Hz), 8.37 (1 H, br), 7.49 (1 H, br s),
737 (1H,d,J=7.9Hz),7.36 (1 H, brs), 7.23 (1 H, dd, J = 7.9, 4.6 Hz), 5.18 (1 H, d,
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[0362]

[0364]

[0365]

[0366]

J=40Hz),452(1H,d,J=4.0Hz),4.43(2H,d,J=4.0Hz), 3.66 (1 H,dd, ] = 8.6,
5.9Hz),2.40 (3 H,s),2.18-1.99 (2 H, m), 1.84-1.79 (2 H, m).
Chiral HPLC tR: 28.1 min (Method E), >99% e.c., d.c.

Ex 64

'H NMR (DMSO d6) delta 8.42 (1 H, d, J = 4.6 Hz), 8.34 (1 H, br), 7.48 (1 H, br s),
7.39(1H,d,J=79Hz),7.34 (1 H,brs), 722 (1 H,dd,J=7.9,4.6 Hz), 5.11 (1 H, d,
J=33Hz),455(1 H,br),4.37(2H,d,J=4.6 Hz), 3.73 (1 H,dd, J =5.9, 5.9 Hz),
2.36 (3H,s),2.22 (1 H,m), 2.05 (1 H, m), 1.84 (1 H, m), 1.65 (1 H, m).

Chiral HPLC tR: 15.0 min (Method E) , >99% e.c., d.c.

Ex 65

'H NMR (CDCl;) delta 8.49 (1 H,dd,J=4.9, 1.2 Hz), 742 (1 H,dd,J=7.9, 1.2
Hz),7.39 (1 H,d,J=1.8Hz), 7.31 (1 H,d, J =8.6 Hz), 7.22 (1 H, dd, J = 8.6, 1.8 Hz),
7.18 (1 H,dd,J=7.9,49 Hz), 6.03 (1 H, br), 4.74 (1 H,dd, J = 8.6, 5.5 Hz), 4.51 (1
H,dd,J=15.3,6.1 Hz), 446 (1 H,dd,J=15.3,6.1 Hz),3.72 (1 H,dd, J =9.2, 6.1
Hz), 2.38-2.26 (2 H, m), 2.06 (1 H, m), 1.78 (1 H, m). A signal due to OH was not
observed.

Ex 66

'"H NMR (CDCl;) delta 8.52 (1 H,dd, J=4.9, 1.2 Hz), 747 (1 H,dd,J=7.9, 1.2
Hz),7.36 (1H,d,J=1.8Hz),7.26 (1 H,d,J=8.6 Hz), 7.21 (1 H, m), 7.20 (1 H, dd, J
=79,49Hz),5.84(1H,br),470 (1 H,dd,J=9.2,5.5Hz),4.49 (1 H,dd, J = 14.7,
6.1 Hz),4.39 (1 H,dd, J = 14.7, 6.1 Hz), 3.72 (1 H, dd, J = 6.1, 4.3 Hz), 2.37 (1 H, m),
2.21 (1 H, m), 2.10 (1 H, m), 1.90 (1 H, m). A signal due to OH was not observed.

Ex 67

'H NMR (CDCl;) delta 8.49 (1 H,dd,J=4.9, 1.2 Hz), 742 (1 H,d, ] =7.9 Hz), 7.37
(1H,dd,J=8.6,6.1Hz),7.18(1 H,dd,J=7.9,49Hz),7.13(1 H,dd,J=7.9,2.4
Hz), 6.96 (1 H,ddd, ] =8.6,7.9,2.4 Hz), 6.00 (1 H, br),4.74 (1 H,dd,J=9.2,5.5
Hz),4.51 (1 H,dd,J=15.3,6.1 Hz), 4.47 (1 H,dd, J = 15.3, 5.5 Hz), 4.12 (1 H, br),
3.73(1H,dd,J=9.2,6.1 Hz), 2.38-2.23 (2 H, m), 2.07 (1 H, m), 1.80 (1 H, m).

Ex 68

'H NMR (CDCl;) delta 8.52 (1 H,dd, J=4.9, 1.8 Hz), 747 (1 H,dd, J =7.9, 1.8
Hz),7.32 (1 H,dd,J=8.6,6.1 Hz),7.21 (1 H,dd,J=79,49Hz),7.09 (1H,dd, J =
8.6,2.4 Hz),6.94 (1 H,ddd, ] =8.6,7.9, 2.4 Hz), 5.87 (1 H, br), 470 (1 H, dd, J = 8.6,
5.5Hz),449(1H,dd,J=14.7,6.1 Hz),4.39 (1 H,dd, J = 14.7, 6.1 Hz), 4.10 (1 H,
br),3.71 (1 H,dd, ] =6.1,4.9 Hz), 2.36 (1 H, m), 2.20 (1 H, m), 2.10 (1 H, m), 1.90 (1
H, m).

Ex 69

'H NMR (CDCl;) delta 8.49 (1 H, dd, J=4.9, 1.8 Hz), 743 (1 H,d, ] =7.3 Hz), 7.24
(lH,d,J=1.8Hz),7.18 (1 H,dd,J=7.3,4.9Hz), 7.06 (1 H,dd, J =9.2, 1.8 Hz),
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[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

5.90(1 H,br),4.73 (1 H,dd, ] =9.2,5.5 Hz), 4.63-4.54 (2 H, m), 4.12 (1 H, br), 3.70
(1H,dd,J=7.9,7.3 Hz), 2.37-2.21 (2 H, m), 2.06 (1 H, m), 1.77 (1 H, m).

Ex 70

'H NMR (CDCl;) delta 8.51 (1 H,dd,J=4.9, 1.2 Hz), 747 (1 H,dd,J=7.9,1.2
Hz),7.22-7.19 (2 H, m), 7.03 (1 H,dd, ] =9.2, 1.8 Hz), 5.74 (1 H, br), 4.68 (1 H, dd, J
=9.2,55Hz),4.60(1 H,ddd, J=14.7,6.1, 1.2 Hz), 446 (1 H,ddd, J = 14.7,5.5, 1.2
Hz), 4.03 (1 H, br), 3.69 (1 H,dd, J =6.1, 4.3 Hz), 2.35 (1 H, m), 2.19 (1 H, m), 2.08
(1 H, m), 1.89 (1 H, m).

Ex 71

'H NMR (CDCl;) delta 8.50 (1 H,d,J=4.9Hz),7.41 (1H,d,J=7.9Hz),7.19 (1 H,
dd,J=79,49Hz),7.07 (1 H,m), 6.94 (1 H,ddd, ] =9.2, 6.7, 1.8 Hz), 5.94 (1 H, br),
474(1H,dd,J=9.2,55Hz),4.50 (1 H,dd, J=14.7, 6.1 Hz), 4.46 (1 H, dd, J = 14.7,
6.1 Hz),4.09 (1 H, br), 3.73 (1 H, dd, ] =9.2, 6.1 Hz), 2.39-2.23 (2 H, m), 2.06 (1 H,
m), 1.79 (1 H, m).

Ex 72

'H NMR (CDCl;) delta 8.51 (1 H, dd, J=4.9, 1.8 Hz), 7.47 (1 H,d, ] =7.3 Hz), 7.22
(1H,dd,J=7.3,4.9 Hz), 7.01 (1 H, m), 6.93 (1 H, m), 5.97 (1 H, br), 4.71 (1 H, dd, J
=8.6,55Hz),446 (1 H,dd,J=15.3,6.1 Hz), 440 (1 H,dd, J = 15.3, 6.1 Hz), 4.12 (1
H, br),3.73 (1 H,dd, J =6.1,4.9 Hz), 2.34 (1 H, m), 2.22-2.04 (2 H, m), 1.93 (1 H, m).

Ex 73

'H NMR (CDCl;) delta 8.52 (1 H, d, J=4.9 Hz), 7.47 (1 H,d, J =7.9 Hz), 7.21 (1 H,
dd,J=79,4.9Hz), 6.66 (2H, dd,J=8.6,7.9 Hz), 5.75 (1 H, br), 4.69 (1 H, dd, J =
8.6,5.5Hz),4.52 (1 H,ddd, J=14.7,5.5 Hz),4.42 (1 H,dd, ] =14.7, 5.5 Hz), 4.10 (1
H, brs), 3.70 (1 H,dd, J =5.5,5.5 Hz), 2.34 (1 H, m), 2.22 (1 H, m), 2.09 (1 H, m),
1.91 (1 H, m).

Ex 74

'H NMR (CDCl;) delta 8.46 (1 H,dd, J=4.9, 1.8 Hz), 7.46 (1 H,d, ] =7.9 Hz), 7.25
(1H,m),7.18 (1 H,dd,J=7.9,4.9 Hz), 6.84-6.74 (2H, m), 6.02 (1 H,dd, ] =5.5,5.5
Hz),4.69 (1H,dd,J=7.9,49Hz),443 (1 H,dd,J=15.3,6.1Hz),437 (1 H,dd,J =
15.3,6.1 Hz), 4.16 (1 H, br), 3.70 (1 H, dd, J = 5.5, 5.5 Hz), 2.33 (1 H, m), 2.17-2.04
(2 H, m), 1.94 (1 H, m).

Ex 75

'H NMR (CDCl,) delta 8.50 (1 H, dd, J=4.9, 1.2 Hz), 7.57 (1 H,dd, ] = 8.6, 5.5
Hz), 740 (1 H,dd,J=7.9,1.2Hz),7.37 (1 H,dd, J =8.6,2.4 Hz), 7.23 (1 H, ddd, J =
8.6,8.6,2.4Hz),7.18 (1 H,dd, ] =7.9,49 Hz), 6.03 (1 H, br), 4.74 (1 H, dd, J = 8.6,
5.5Hz),4.62 (1 H,dd,J=15.3,6.7Hz),4.58 (1 H, dd, J = 15.3, 6.1 Hz), 4.03 (1 H,
br), 3.72 (1 H, dd, ] = 8.6, 6.1 Hz), 2.35 (1 H, m), 2.26 (1 H, m), 2.07 (1 H, m), 1.79 (1
H, m).
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Ex 76

'H NMR (CDCl;) delta 8.52 (1 H,dd, J=4.9, 1.2 Hz), 7.51 (1 H,dd, J = 8.6, 5.5
Hz),7.45(1H,d,J =79 Hz),7.33 (1 H,dd, J = 8.6, 2.4 Hz), 7.23-7.19 (2 H, m), 5.74
(1 H, br),4.70 (1 H,dd, J =8.6,5.5 Hz), 4.57 (1 H,dd, ] = 15.3, 6.1 Hz), 4.52 (1 H,
dd,J=15.3,6.1Hz),3.71 (1 H,dd, J=6.1,4.3 Hz), 2.37 (1 H, m), 2.21 (1 H, m), 2.10
(1 H, m), 1.89 (1 H, m). A signal due to OH was not observed.

Ex 77

'H NMR (CDCl,) delta 8.47 (1 H,dd,J=4.9, 1.2 Hz), 7.41 (1 H,d, ] =7.9 Hz), 7.25
(1H,dd,J=7.9,6.7Hz),7.17(1 H,dd,J=7.9,49Hz),7.10(1 H,dd,J=7.9, 1.8
Hz), 708 (1H,dd,J=7.9, 1.8 Hz),6.14 (1 H,dd, J=6.1,5.3Hz),4.73 (1 H,dd, J =
9.2,55Hz),446 (1 H,dd,J=15.3,6.1 Hz),4.43 (1 H,dd, ] =15.3, 6.1 Hz), 4.26 (1
H, br), 3.71 (1 H, dd, J = 8.6, 6.1 Hz), 2.37-2.21 (2 H, m), 2.05 (1 H, m), 1.76 (1 H, m).

Ex 78

'H NMR (CDCl;) delta 8.51 (1 H, dd, J=4.9, 1.8 Hz), 7.47 (1 H,d, ] =7.9 Hz), 7.22
(1H,dd,J=7.9,5.5Hz),7.20(1 H,dd, J=7.9, 1.8 Hz), 7.10-7.04 (2 H, m), 5.80 (1
H, br),4.70 (1 H,dd, J =8.6, 5.5 Hz), 445 (1 H,dd, J = 14.7, 6.1 Hz), 4.38 (1 H, dd, J
=14.7,6.1 Hz), 4.11 (1 H, br), 3.71 (1 H,dd, J =5.5, 4.9 Hz), 2.35 (1 H, m), 2.19 (1
H, m), 2.09 (1 H, m), 1.91 (1 H, m).

Ex 79

'H NMR (CDCl;) delta 8.49 (1 H,dd,J=4.9, 1.2 Hz), 7.42 (1 H,d, ] = 7.3 Hz),
7.27-7.18 (3 H, m), 7.18 (1 H, dd, J = 7.3, 4.9 Hz), 6.01 (1 H, br), 4.74 (1 H, dd, J =
8.6,5.5Hz),4.47 (1 H,dd,J=14.7,6.1 Hz),4.43 (1 H,dd, ] = 14.7, 6.1 Hz), 4.15 (1
H,s),3.72 (1 H, dd, J =8.6, 6.1 Hz), 2.38-2.22 (2 H, m), 2.06 (1 H, m), 1.77 (1 H, m).

Ex 80

'H NMR (CDCl;) delta 8.50 (1 H, dd, J =4.9, 1.2 Hz), 7.46 (1 H, d, ] = 7.3 Hz),
7.26-7.13 (4 H, m), 5.83 (1 H, br), 4.69 (1 H,dd, ] =8.6,7.9 Hz),4.43 (1 H,dd, J =
15.3,6.1 Hz), 4.36 (1 H,dd, J =15.3,6.1 Hz),4.14 (1 H, s),3.71 (1 H,dd, J =5.5,4.9
Hz), 2.35 (1 H, m), 2.24-2.04 (2 H, m), 1.90 (1 H, m).

Ex 81

'H NMR (CDCl,) delta 8.51 (1 H,d,J=4.9Hz),7.44 (1 H,d,J=79 Hz), 7.21 (1 H,
dd,J=79,49Hz),7.16 (1 H, m), 7.09 (1 H, m), 5.95 (1 H, br), 4.76 (1 H, dd, ] = 8.6,
49Hz),4.54 (1 H,dd,J=14.7,6.1 Hz),4.50 (1 H,dd, J = 14.7, 6.1 Hz), 3.75 (1 H,
dd, J=8.6,6.1 Hz), 3.49 (1 H, s), 2.39-2.25 (2 H, m), 2.07 (1 H, m), 1.81 (1 H, m).

Ex 82

'H NMR (CDCl;) delta 8.53 (1 H, dd, J =4.9, 1.8 Hz), 7.48 (1 H,d, ] =7.9 Hz), 7.23
(lH,dd,J=7.9,49 Hz), 7.12-7.02 (2 H, m), 5.86 (1 H, br), 4.72 (1 H,dd, J =9.2, 5.5
Hz),4.45(1 H,dd,J=15.3,6.7Hz), 440 (1 H,dd, J = 15.3, 6.1 Hz), 3.73 (1 H, dd, J
=6.1,4.2 Hz), 2.90 (1 H, br), 2.36 (1 H, m), 2.28-2.09 (2 H, m), 1.92 (1 H, m).
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[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

Ex 83

'H NMR (DMSO d6) delta 8.44 (1 H, br), 843 (1 H,d,J=4.6 Hz), 756 (1H,d,J =
7.3Hz),749(1H,d,J=2.0Hz),7.35(1 H,d,J=2.0Hz), 722 (1 H,dd, J=7.3, 4.6
Hz),541(1H,d,J=53Hz),5.09 (1 H,dd,J=119,53Hz),438 2H,d,J]=4.6
Hz),4.08 (1 H,dd,J =79, 5.3 Hz), 2.47 (1 H, m), 2.36 (3 H, s), 1.97 (1 H, m).

Ex 84

'H NMR was identified with the Example 63.

Chiral HPLC tR: 25.1 min (Method E) , >99% e.c., d.c.

Ex 85

'H NMR was identified with the Example 64.

Chiral HPLC tR: 17.9 min (Method E) , >99% e.c., d.c.

Ex 86

1H NMR (DMSO d6) delta 8.73 (1 H, br), 8.45 (1 H,d, J=4.6 Hz), 7.79 (1 H, dd, J
=79,13Hz),7.66 (1H,d,J=79Hz),7.57(1 H,dd,J=7.9,7.3Hz),749 (1 H,d,J
=7.3Hz),724(1H,dd,J=79,4.6 Hz), 5.14 (1 H, d, ] =4.0 Hz), 4.56 (1 H, br),
4.52-443 (2H,m),3.85(1 H,dd, J=5.9, 5.3 Hz), 2.25-2.18 (2 H, m), 1.92 (1 H, m),
1.69 (1 H, m).

Ex 87

'H NMR was identified with the Example 65.

Ex 88

'H NMR was identified with the Example 66.

Ex 89

'H NMR was identified with the Example 67.

Ex 90

'H NMR was identified with the Example 68.

Ex 91

'H NMR was identified with the Example 69.

Ex 92

'H NMR was identified with the Example 70.

Ex 93

'H NMR was identified with the Example 71.

Ex 94

'H NMR was identified with the Example 72.

Ex 95

'"H NMR was identified with the Example 77.

Ex 96

'"H NMR was identified with the Example 78.

Ex 97
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[0395]

[0396]

'H NMR was identified with the Example 83.

Ex 98

'H NMR (DMSO d6) delta 8.53 (1 H, br), 8.44 (1 H,d,J=4.6 Hz), 752 (1 H,d,J =
79Hz),7.50(1H,d,J=2.0Hz),7.36 (1 H,d,J=2.0Hz), 724 (1 H,dd, J=7.9, 4.6
Hz),5.48 (1 H,d,J=733Hz),490 (1 H,dd,J=13.8,6.6 Hz), 447 (1 H,dd, J =
14.5,4.6 Hz),440 (1 H,dd, J=14.5,4.6 Hz),3.82 (1 H, dd, J =7.3, 7.3 Hz), 2.57 (1
H, m),2.39 (3H, s),2.02 (1 H, m).
[Table 35-1]

. ) Chiral Ru
Intermediates Structure Chemical Name Substrate Catalyst
{5R,8S8}-methyl
hd3 5-iuoro-8-hydroxy-5.6,
7,8<etrahydroquinoline
-5-carboxylate
RuClp-cymen
e}[(8,8)-Ts-DF
EN]
{55,85)-methyl
i 5-fiuoro-8-hydroxy-5,6,
7,8-tetrahydroquinoline
-5-carboxylate O, 0O
Y
R
L
N
B (58,8R)-methyl 0
L5 \\\/Eﬁ 5-fluaro-8-hydroxy-5.8, M 162
i P 7.8-tetrahydroquinoline
N r -5-carboxylate
OH RUCH(p-cymen
)[(R,R)-Ts-D
O O\ PENj]
oF {5R.8R)-methyl
-6 NS 5-fluoro-8-hydroxy-5,8,
i 7,8-tetrahydroquinoline
N/ -5-carboxylate
OH




143
WO 2018/168818 PCT/JP2018/009627

[Table 35-2]

{5R.83)-methyt
3,5-difluoro-8-hydroxy-
5,6,7,8-tetrahydrogquinc
ting-5-carboxylate

H-d-7
O
F

O
P, \I RuCl{p-cymen
{I; e){(S,5)-Ts-DP
NT Y
8}

EN
{58,88)-methyl !

3,5-ditluoro-8-hydroxy- M 1bo-3
5,8,7,8-tetrahydroquino
line-5-carboxylate

H-d-8

{5R,88)-methyt
5-fluoro-8-hydroxy-3-m
ethyl-5,6,7 8-tetrahydro

quinoline-5-carboxylate

H-d-9

RuCl{p-cymen
2){(S.8)-Ts-DP
EN]

T {5S,88)-methyl
10 SN 5-fluoro-8-hydroxy-3-m M ll-c-4
l ethyl-5,68,7 8-tetrahydro

N v quinoline-5-carboxylate

[0397] IMII-d-3
'H NMR (CDCl;) delta 8.64 (1 H,brdd, J=4.9, 1.2 Hz), 7.69 (1 H,brdd, ] =7.9,
1.2Hz),7.31 (1 H,dd,J=7.9,49 Hz),4.74 (1 H, m), 432 (1 H, br), 3.83, (3 H, s),
2.53-2.34 (3 H, m), 2.08-1.98 (1 H, m).
MS (ESI) m/z: 226.1 (M+H)*.
Chiral HPLC tR: 16.7 min (Method F), >99% e¢.c., d.c.
[0398] IMII-d-4
'H NMR (CDCl,) delta 8.62 (1 H,brd, J =4.3Hz), 7.79 (1 H,d, J = 7.9 Hz), 7.31 (1
H,dd,J=7.9,4.3 Hz), 4.80 (1 H, m), 4.06 (1 H, br), 3.81, (3 H, s), 2.74-2.65 (1 H, m),
2.45-2.39 (1 H, m), 2.27-2.13 (2 H, m).
MS (ESI) m/z: 226.1 (M+H)*.
Chiral HPLC tR: 34.6 min (Method F), >99% c¢.c., d.c.
[0399] IM II-d-5
'H NMR and LCMS were identified with the IM II-d-3.
Chiral HPLC tR: 12.2 min (Method F) , >99% c¢.c., d.c.
[0400] IM II-d-6
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[0401]

[0402]

[0403]

[0404]

[0405]
[0406]

'H NMR and LCMS were identified with the IM 11-d-4.
Chiral HPLC tR: 13.9 min (Method F) , >99% c.e., d.e.

IM I1-d-7

'H NMR (CDCl,) delta 8.50 (1 H, m), 7.43 (1 H, dd, J = 7.3, 2.4 Hz), 4.72 (1 H, m),
3.97 (1 H, br), 3.85 (3 H, s), 2.52-2.33 (3 H, m), 2.03 (1 H, m).

MS (ESI) m/z: 244.0 (M+H)".

Chiral HPLC tR: 7.3 min (Method H) , 98.8% e¢.c., >99% d.e

IM II-d-8

'H NMR (CDCl,) delta 8.49 (1 H, m), 7.52 (1 H, dd, J = 8.5, 2.4 Hz), 4.78 (1 H, m),
3.83 (3H,5s),3.69 (1 H,s),2.54 (1 H,m), 2.41 (1 H, m), 2.26-2.11 (2 H, m).

MS (ESI) m/z: 244.0 (M+H)".

Chiral HPLC tR: 9.6 min (Method H), 97.5% e.e., 97.1% d.c.

IM 1I-d-9

'H NMR (CDCl,) delta 8.44 (1 H, s), 7.49 (1 H, s), 4.73 (1 H, m), 4.34 (1 H, br), 3.83
(3H,s),2.48-2.32 (3 H, m), 2.35 (3 H, s), 2.02 (1 H, m).

MS (ESI) m/z: 238.2 (M+H)".

Chiral HPLC tR: 15.4 min (Method G), 98.6% e.e., 97.0% d.c.

IM II-d-10

'H NMR (CDCl;) delta 8.43 (1 H, s), 7.56 (1 H, s), 4.79 (1 H, m), 3.82 (3 H, s), 2.68
(1 H, m), 2.37 (1 H, m), 2.35 (3 H, s),2.24-2.11 (2 H, m) , 1.86 (1 H, br).

MS (ESI) m/z: 238.2 (M+H)*.

Chiral HPLC tR: 10.4 min (Method G), >99% e¢.c., 96.4% d.e.

The following Examples were prepared by General Procedure A (Table 36).
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[Table 36-1]
Examples Structure Chemical Name Substrate Amine
(5R,88)-N-{2.4-dichloro o S\
-6-methylbenzyl)-5-iuo SN
99 ro-8-hydroxy-5,8,7.8-tet (3/\/
rahydroquinoline-5-car N £
boxamide o ¢t
xamiie S Y
M #-d-3 ﬂ/
HQN o
" O -O.
{58,8R)-N-(2.4-dichloro X £ cl
-B-methylbenzyl)-5-fluo -
100 ro-8-hydroxy-5,6,7,8-tet
rahydroguinoline-5-car
boxamide
" J:,f l {5R,8S)-N-{2-chlorg-3-(
SN ;4\/ S g, | Uiflueromethylbenzyl)-
101 /ti/\f\ Ci 5-fiuoro-8-hydroxy-5,8,
EN’ \J 7.8-tefrahydroguinoline
OH -5-carboxamide .
AR k‘CF3
" %\“\ {53,8R)-N-(2-chloro-3-( o
0\\{‘:\“/&( “cF, | tiflucromethyljbenzyl)-
102 [,Y] ¢l 5-fluoro-8-hydroxy-5.8,
. g 7.8-tetrahydroguinoline
OH -5-catboxamide
IM H#-d-5
0.0
Hc"\ @ 11 (5R,88)-N-(2,4-dichlaro Yo
OTN % -6-{hydroxymethyl)benz X < Cif\iﬂ
103 S <F yi)-5-fluaro-8-hydroxy-5 (j/\ HalN. g J
- j O 67 setanydoguinoi | N ) E
6,7 8-tetrahydraguinoti F
N ; Y .q oH OH
£ ne-5-carboxarnide
OH IM #-d-3
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[Table 36-2]
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Ch o~ -Cl 1 {588,8R}-N-(2,4-dichloro
H
DYN\I\(T -6-(hydroxymethyhbenz
PuF
104 1 \/e aH yh)-5-fhuoro-8-hydroxy-5
W \]J .8,7,8-tetrahydroquinoti
OH ne-5-carboxamide
PN
H i [ (5R.8S8)-N-~(2 4-dichloro
Oy B \T benzyl)-5-fluoro-8-hyd
enzyl}-5-fluoro-8-hydr
105 < IF & { Y
[ oxy-5.8,7 8-tetrahydrog
N { uinoline-5-carboxamide
OH o A
HaN. Sy
O s c
H\/[ ; (58,8R)-N-(2,4-dichioro
GWN X
106 x‘ F \l’{ benzyl)-5-flucro-8-hydr
1 \I oxy-5.6,7,8-tetrahydrog
N i uinoline-5-carboxamide
oH
y 4]/*‘ (53 BR)-N-(2-chioro-4-fi
O%_,f:v/i\\l uorobenzyl}-5-flucro-8- f/\ F
107 A cl hydroxy-5,6,7 8-tetrahy HaN - \\J/
E N7 dreguinoline-5-carboxa Ct
mide
QH IM H-d-5
£ 0.0
. A f i(558R)-5-fluoro-8-hyor X F\
o B
H 1j/ N-(2,3,4-rifl A -
Ova S oxy-N-(2,3 4-trifluorobe I/‘“\\\ ~ F .
108 B rzyl)}-5.6,7,8-tetrahydro - \J:/Jj/
| - j quinoline-5-carboxamid N A HAN A
i o
\Of; IM H-g-5
PN .F O\RE/D\
H { Y-M- i B
O‘VN‘\/@ (58,8R)-N-(2 4-difluoro
‘09 SF L benzylj-5-fluoro-8-hydr
ﬂ/\:( oxy-5,8,7 8-letrahydrog
Vi uirnoline-5-carboxamide CH
OH IM H-g-5
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[Table 36-3]
0.0
. F | (58.8R)-5-ftucro-N-(4-1 ¥ £
OYN x uoro-2-{irifluoromethyl) N f\fF
110 “ ?\F CFa benzyl)-8-hydroxy-5,6,7 [ P HN__. ‘Q\T/l
[ . B-tetrahydroquinoling- N CFy
N 5-carboxamide OH
OH IM i-d-5
y (}(C‘ (55,8R)-N-(4-chloro-2-11 O\;/S
O%‘/N\/\T uorobenzyl)-5-fluoro-8- | oG
111 S /(F F hydroxy-5.6,7 8-tetrahy ﬂ\ HaNo A2
[ P J droquinoline-5-carboxa N A F
N
i mide
OH 1M 1I-6-5
CF3 | {BR,85)-N-{2,6-dichioro © (F)\
-4-(trifluoromethylbenz PN
112 cl yl}-5-fluoro-8-hydroxy-5 EN P
,B.7 .8-tetrahydroquinoli 6 " o o
ne-5-carboxamide M :
M 11-¢-3 N,
0, .0 ot
HC'\f\{ CF3 | (58,8R)-N-(2.6-dichioro X £
O‘YNV)\\; -A-trifluoramethylbenz :
113 . P ol yl}-5-fluoro-8-hydroxy-5
(N\/J\IJ ,6,7.8-tetrahydroguinoli 3
OH ne-5-carboxarnide M 1145
_c_
(5R,85)-N-(2,4-gichioro OO o o
-§-{diffuoromethyiibenz HENJ\//:\'U/
114 yl}-5-fluaro-8-hydroxy-5 N I
6.7 B-tetrahydroquinoi 5H FF
ne-5-carboxamide M 1103 IM 1H-a-1
-Q_
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[Table 36-4]
{58,8R}-N-{2,4-dichioro 0\\;’0\
-B-(diftuoromethylibenz % eF
115 vi)-5-fluoro-8-hydraxy-5 O\/j
8,7 8-tetrahydroguinoli N }JH
ne-5-carboxamide o
{5R.8S)-N-{2 4-dichicro OO
-6-fluorobenzyl)-5-fluor
116 o-8-hydroxy-5,6,7,8-tetr
ahydroguinoline-5-carb
oxamide G, Cl
HaN Ay j
{58.8R)-N-(2,4-dichioro E
-B-fluorobenzyl)-5-fluor
117 0-8-hydroxy-5,6,7,8-tetr
ahydroguinoline-5-carb
oxamide N 15
(55,8R)-N-(4-bromo-2- OO
chiorobenzyt}-5-fluoro- N : B
118 8-hydroxy-5,6,7 8-tetra I\N/ P HalN A if
hydroquinoline-5-carlyo OH a3
xamide I -5
Cl | {55,8R)-N-((R)~1~(2,4-d 0%:_,,:\ N
ichloropherylethyl) 64 | 2 - *f ]
119 vore-8-hydroxy-5.6.7.8- QN/ i
tetrahydroquinoline-5-¢ OH “
arboxamide M 1-d-5
0,0
{5R,83)-N-(2,3-dichioro R j’F N
X
120 benzyl)-5-fluoro-8-hydr E J\: HQNML\YJ\G
| oxy-5,6,7 8-tetrahydrog N 4 L
rinoline-8-carboxamide T




149

WO 2018/168818 PCT/JP2018/009627
[Table 36-5]
e OO
(58,8R)-N-(2,3-dichioro F
I | e -5-fucro-8-hydr | [
121 S cl y Y E .
( oxy-5,6,7 8-tetrahydrog N~
e
N uinoline-5-carboxamide OH
o M 11-d-5
y ] (58,8R)-N-{2-chloro-6- 0\\;?\
LS methythenzyl)-5-fluoro- = =
T aF
122 PP Gt 8-hydroxy-5,6,7 8-tetra 1 NP HaN X
UNIH hydroquinoline-5-carbo OH Cl
OH xamide M {l-d-5
F
J_F | (5S,8R)-N-(2-chioro-4,5 O%;g\
H g i e ? F
O‘YN\/\\\( | difluorobenzyl) :i Hluor I/\ Jr
123 “ IF & O-S-hydro‘xy-.S,S,r,B-ietr N7 N |
! . ahydroquinaline-5-carb OH &
N oxamide
OH M l-d-5
HC‘ O (58,8R)-5-fluoro-8-hydr D\\__«*S\«
O%;E\, ~c1 | 0xy-N-(2,3 6-trichlorobe e - Oz
124 A P ¢ nzyl}-5,8,7 8-tetrahydro ! NG Hal Ay ﬁ\ !
! B ] guinoline-5-carboxamid ci
7
Y : o
OH - IM 1-d-5
u ~ ,/ (55.8R)-N-(2-chloro-4-
O\; “’: Sy methytbenzyl}-5-fluoro-
125 v cl 8-hydroxy-5,6,7,8-tetra HzN
(N,p\ hydroguincline-5-carbo <l
xamide
aH M 11-d-5

[0407]
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[Table 37]
LCMS LC M8
Examples Examples

Method | IR {min) | [M+H} Method | 1R (min) | [M+H]*
98 A 1.61 383.0 114 A 1.61 419.1
101 A 1.52 403.1 115 A 1.61 4191
102 A 1.52 403.1 116 c 1.50 386.9
105 A 1.51 369.1 117 G 1.49 386.9
106 A 1.51 369.1 118 A 1.54 413.0
107 A 1.39 353.1 119 A 1.58 383.2
108 G 1.35 354.9 120 A 1.47 369.1
169 C 1.30 337.0 121 A 1.47 369.1
110 C 1.47 386.9 122 A 1.45 349.2
111 C 1.4 352.9 123 A 1.42 371.2
112 A 1.62 437.0 124 A 1.54 403.1
113 A 1.62 437.1 125 A 1.47 349.2

[0408] Ex99

[0409]

[0410]

[0411]

[0412]

'H NMR (CDCl;) delta 8.60 (1 H, ddd, J =4.6, 2.0, 1.3 Hz), 7.49 (1 H, ddd, ] = 7.9,

2.0,13Hz),733(1H,d,J=2.0Hz),725(1H,dd,1=79,46Hz),7.16 (1H,d,J =
2.0Hz),7.08 (1H,br),4.76 (1 H,dd, J=5.3,5.3Hz),4.73 (1 H,dd, J =13.8, 5.3 Hz),
4.63(1H,dd,J=13.8,5.3Hz),4.35(1 H, s), 2.66-2.23 (3 H, m), 2.48 (3 H, s), 2.00 (1
H, m).

Chiral HPLC tR: 11.5 min (Method I), >99% e.c., d.e.

Ex 100

'H NMR and LCMS were identified with the Example 99.

Chiral HPLC (R: 15.2 min (Method I), >99% e.e., d.e.

Ex 101

'H NMR (CDCl;) delta 8.61 (1 H,brd, J =4.6 Hz), 7.71 (1 H, d, J = 7.3 Hz), 7.65 (1

H,d,J=79Hz),749 (1H,ddd,J=79,2.0,1.3Hz),7.41 (1H,dd,J=7.9,7.3 Hz),
7.32(1H,br), 724 (1 H,dd,J=7.9,4.6 Hz),4.79-4.71 (3 H, m), 435 (1 H, ), 2.57 (1
H, m), 2.44-2.27 (2 H, m), 2.03 (1 H, m).

Chiral HPLC tR: 20.7 min (Method K), >99% c¢.c., d.c.

Ex 102

'H NMR was identified with the Example 101.

Chiral HPLC tR: 29.8 min (Method K), >99% c¢.c., d.c.

Ex 103

'H NMR (CDCl;) delta 8.60 (1 H,brd, J =4.6 Hz), 7.65 (1 H, br), 7.45 (1 H, d, J =

2.0Hz),742(1H,d,J=79Hz),734 (1 H,d,J=2.0Hz), 723 (1 H,dd, J=7.9, 4.6
Hz), 4.83-4.65 (5 H, m), 4.32 (1 H, s), 3.82 (1 H, br), 2.52 (1 H, m), 2.42-2.21 (2 H,
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[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

m), 2.00 (1 H, m).
MS (ESI) m/z: 399.0 (M+H)+.
Chiral HPLC tR: 12.2 min (Method J), >99% e.e., d.e.

Ex 104

'H NMR and LCMS were identified with the Example 103.

Chiral HPLC tR: 16.4 min (Method J), >99% c.c., d.e.

Ex 107

'H NMR (CDCl,) delta 8.60 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.49 (1 H, ddd, ] = 7.9,
1.8,1.2Hz),7.41 (1 H,dd, J=8.6, 6.1 Hz), 7.25-7.22 (1 H, br), 7.24 (1 H, dd, ] = 7.9,
49Hz),7.19(1 H,dd,J=8.6,2.4Hz), 7.00 (1 H, ddd, J = 8.6, 7.9, 2.4 Hz), 4.74 (1 H,
m), 4.65(1 H,dd,J=14.7,6.1 Hz), 459 (1 H,dd, J =147, 6.1 Hz), 4.46 (1 H, br s),
2.61-2.28 (3 H, m), 2.02 (1 H, m).

Ex 108

'H NMR (CDCl;) delta 8.61 (1 H,brd, J=4.9Hz), 748 (1 H, brd, J =7.9 Hz), 7.26
(1H,dd,J=7.9,49Hz),7.23 (1 H, br), 7.12 (1 H, m), 6.98 (1 H, m), 4.75 (1 H, m),
4.65(1H,dd,J=14.7,6.1 Hz),4.57 (1 H, dd, J = 14.7, 6.1 Hz), 4.40 (1 H, br s),
2.61-2.28 (3 H, m), 2.02 (1 H, m).

Ex 109

'H NMR (CDCl;) delta 8.60 (1 H, brd, J =4.9 Hz), 7.48 (1 H, brd, J = 7.9 Hz), 7.36
(1 H, m), 7.26-7.23 (1 H, br), 7.24 (1 H, dd, ] =7.9, 4.9 Hz), 6.91-6.84 (2 H, m), 4.75
(1H,m),4.62(1 H,dd,J=14.7,6.1 Hz), 453 (1 H,dd, J = 14.7, 5.5 Hz), 449 (1 H,
br s), 2.61-2.27 (3 H, m), 2.02 (1 H, m).

Ex 111

'H NMR (CDCl;) delta 8.60 (1 H, brd, J=4.9 Hz), 7.48 (1 H, brd, J =7.9 Hz), 7.32
(1H,dd,J=7.9,79Hz),7.25(1 H,dd,J=7.9,49 Hz), 7.21 (1 H, br), 7.16-7.14 (2
H, m), 474 (1 H, m), 4.62 (1 H,dd, J =15.3, 6.1 Hz), 4.54 (1 H, dd, J = 15.3, 5.5 Hz),
4.43 (1 H, brs), 2.61-2.27 (3 H, m), 2.01 (1 H, m).

Ex 116

'H NMR (CDCl,) delta 8.60 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.52 (1 H, ddd, ] = 7.9,
1.8,1.2Hz),729 (1 H,dd,J=1.8,1.8 Hz), 7.25 (1 H, dd, ] = 7.9, 4.9 Hz), 7.14-7.08
(1H,br),7.11 (1 H,ddd, J=9.2, 1.8, 1.8§ Hz), 4.79-4.63 (3 H, m), 4.46 (1 H, br),
2.61-2.26 (3 H, m), 2.02 (1 H, m).

Ex 117

'H NMR was identified with the Example 116.

EX 119

'H NMR (CDCl;) delta 8.57 (1 H,brd, J=4.9Hz),7.44 (1 H,d,J=1.8 Hz), 743 (1
H,brd,J=79Hz),7.37(1H,d,J=8.6Hz),7.30 (1 H,dd, J =8.6, 1.8 Hz), 7.20 (1
H,dd,J]=7.9,49 Hz), 7.17 (1 H, br), 5.45 (1 H, m), 4.73 (1 H, m), 4.38 (1 H, br),
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[0421]

[0422]

[0423]

2.62-2.30 (3 H, m), 2.02 (1 H, m), 1.59 3 H, d, J =7.3 Hz).

The following Examples and Intermediates were prepared by General Procedure N
(Tables 38 and 40).

General Procedure N

A mixture of substrate (1.0 eq.) and 2 N aq. NaOH (2.0 eq.) in MeOH was stirred at
room temperature for 1.5 h, 2 N hydrochloric acid (2.2 eq.) was added to the
mixture. The mixture was concentrated in vacuo. Toluene and MeCN was added to
the resulting mixture and concentrated in vacuo. This procedure was repeated 3 times
to remove remaining water. The residual powder was dissolved with THF and amine
(1.1 eq.), triethylamine (1.3 eq.), and DMT-MM (1.8 eq.) were added to the mixture at
ambient temperature. After being stirred until complete reaction, the insoluble
material was removed by filtration, and the filtrate was concentrated in vacuo. The
resulting residue was purified by silica gel column chromatography, and/or SCX
cartridge column, and then preparative HPLC to afford the following Examples and In-
termediates.
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Examples

Struciure

Chemical Name

Substrate

Amine

126

(5R 8R)-N-(2 4-dichiorn
-6-mathylbenzyt)-5-flus
ro-8-hydroxy-5,6,7 8-tat
rahydroquinofinge-5-car
boxamide

127

{53,88)-N-(2 4-dichlorc
-B-methylbenzyl)-5-fluc
ro-8-hydroxy-5,6,7,8-tet
rahydroguinoline-5-car

boxamide

128

{5R.8R)-N~{2-chloro-3~{
trifluoromethyl)benzyll-
5-fluoro-8-hydroxy-5,8,

7.8-tetrahydroquinoline
-5-carboxamide

129

{58,88)-N-{2-chinro-3-{
trifluoromethyl}benzyl}-
S~flucro-8-hydroxy-5,6,
7.8-tetrahydroguinoling
-G-carboxamide

130

{5R,8R)-N-{2 4-dichioro
-6-{hydroxymethyl)benz
yi}-5-ftuoro-8-hydroxy-5
8,7 B-tetrahydroquinoli
ne-b5-carboxamide
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[Table 38-2]
- O\ /O\.
HG‘ & i O 1 (59,88)-N-(2,4-dichioro X e
C\:,/ ': X “B-(hydroxymethylibenz E/\/j
131 X ~on vi)-5-fluoro-8-hydroxy-5 - ,;k'
! = 6,7, 8-tetrahydrogquingl H
OH
N
5 ne-5-carboxamide
OH i f-d-4
A . ) Oy 0.
H | {53R,8R}-N-{2 4-dichlore WF
O N\ 2 . U .
132 (5 & venzyl)-5-fluars-8-hydr E {
\j’ oxy-5,8,7 B-ietrahydrog NNy
RN o . OH
T uingling-5-carboxamide Cl
& IM Ih-d-6
<l 0,0 Rl
o ’”J" (58.85)-N-(2.4-dichloro Yo &
133 ;F ~ \;; benzyl)-5-fluoro-8-hydr ]’ \j/\j
' m ] oxy-5,6,7 & tetrahydrag N
SN Y uinoline-5-carboxamide on
OH M Hi-d-4
y ﬁﬂﬁ (5R 8R)-N-(2-chloro-4-f O; '?\
QN \[ luorobenzyl}-5-fuoro-8- N N
13 | 2 @ hydroxy-5,6,7 8-tetrany g,
U ;[ droquinoline-5-carboxa I/
\N \(/ OH
mide PN
OH M 1-d-6 N
Mol - Sy
P (55 85)N-(2-chloro-4-f Oxp O )
“ [ | (53,85)-N-(2-chloro-4- Ve cl
o\;/':\/ = uorobenzyh-5-fluare-8- (\
135 N P al hydroxy-5,8,7,8-tstrahy LN A
(, / droguinoline-5-carboxa i
N Y mide OH
OH IM 1-d-4
F 0.0
RERY5- &-hv ~
F. /'\./F (5R,8R}-5-fhsoro-8-hydr F
o, -;}\/\ J oxy-N-(2,3 4-trifliorobe | % . i i
136 ]:r nzyl)-5,6.7,8-tetrahydro Py \i/ j
ﬁ‘ = quinoline-5-carboxamid N 1/ HaN Ay
\N/ OH
e
OH I H-d-8
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[Table 38-3]

F
0._.0
F _;,TF {58,88)-5-fluaro-8-hydr Y

H . <
-N-(2,3,4-trifl b
O N oxy-N-(2,3 4-triflucrcbe ! o
137 s nzyl)-5,8,7 B-tetrahydro P
| - \] quinoline-5-carboxamid N™
N7 e OH

Cs)H N H-3-4
Hca P 04O
o N | | {5R8R)-N-(2,6-dichloro N WF
IF benzyl}-5-fluoro-8-hydr l =
138 SN Cl P
T = oxy-5,6,7 8-tetrahydrog N
NZ S uinolineg-5-carboxamide OH Cle_
oH M H-d-6 b N\D
2 NN
cr\f,. OO 1
oo M | |(55.881-N-{2,6-dichloro ZJF i
Xy = R
I F benzyty-5-fluoro-8-hydr
139 Cl l -
i = oxy-5,8,7 8-tetrahydrog N
N7 . uinoline-5-carboxamide .
OH
o ] ]
o N \1 {5R.8R}-N-{2 4-difluota
IF L benzyh-5-fluoro-8-hydr

uinoline-5-carboxamide

AN
o M I1-0-6 y N\/[’/ Il
""""" RN

140 P
E/j\xj oxy-5.6,7,8-tateahydrog
7

AoF O%:«/o\ &
¥ E (5%,88)-N-{2,4-lluioro LF
£LF ! benzyly-5-ftuoro-8-hydr “
141 e “ F -
[ \]i) oxy-5,8,7,8-tetrahydrog Ny
N uinoline-5-carboxamide OH

&H IM Hl-d-4
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[Table 38-4]
" P ’\| {58,88)-N-{2-chloro-6-fi Oi;»’g\
O N~ voro-3-methyibenzyl)-5 (ﬁ:ﬁ s v |
. 3 .F
142 E»\\\ j Cl ~fluoro-8-hydroxy-5.6.7, | N HoN( o~y
8-tetrahydroguinoline-5 £
SNT N o Y ,dq OH Ci
H -carboxamide
OH ma IM 1-0-4
a...0.
(5R,88)-5-fluoro-N-(4-fl N
vora-2-{trifluoromethyl}
143 benzyl)-8-hydroxy-5,6,7
8-tetrahydroguinotline-
S-carboxamide F
{58,8S)-5-4luoro-N-(4-fi
uoro-2-{trifluoromethyl)
144 benzyl)-8-hydroxy-5,8,7
,8-tetrahydroquinofine-
S-carboxamide
o ]/C' {5R,8R)-N-{4-chloro-2f © 2\
Oy N \T/J luorobenzyl}-&-fluoro-8- P PN
145 . N F hydroxy-5,6,7 84etrahy l )?Llj
B N
(\, droquinoline-&-carboxa
NTY ) OH
mide 7 Cl
OH M 11-d-6 y N\QJ/
N
0.0 ¢
w “ ] O 1 (55,88} N-(4-chiaro-2-6 g F\ P
O Ny uorobenzyl-5-flucro-8- SN
i,F
146 ‘ﬁ\ /<\ F hydroxy-5,6,7 8-etrahy | » ’;’!\,J
L ,J/\/\ droquincline-5-carboxa i
NT Y mide O
OH M H-d-4
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. 0O
HU\V//“T@FS (5R,8R})-N-(2,6-dichloro F\
Oy N\/S/ -4-{irifluoromethylibenz < C‘\/’/\/CFs
147 P oF Cl yl)-5-fluoro-B-hydroxy-5 HoN._ . \\\F (ﬂ
(N,/-[\ 6.7 8-tetrahydroguinoh ci
OH ne-5-carboxamide
cl CFs | . NNy
" //\[/ 3 | {58,85)-N-(2.8-dichloro Y
O Nem i -4-{triftuoromethylibenz
148 2 =F Cl yl)-5-fluoro-8-hydroxy-5
\N:[’j 6,7 8-tetratydroquinoli
- ne-5-carboxamide
an I B-d-4
Hmf\ﬂ/m (5S.88)-N-(2.4-dichioro O'\\:/S\
O Ne Ay -6-(diftuoromathyloenz ] \ﬁ
TF I (\
149 S N vl}-5-fluaro-8-hydroxy-5 NN
| P 6,7 8-tetrahydroguincli £
N ’ OH
£ ne-S-carboxamide It lH-a-1
OH 1M l-ci-4
N 0...C
L EsssN@-chioro-a g Cle o F
O N2y & ; “
E/F N uoro-<B-{hydroxymethyl) ]/%I/( HoN. ‘t«jr
150 Tl - benzyl)-5-fluoro-8-hydr L »
’ P oxy-5,8,7,8-tetrahydrog N (%H OH
N™ Y uinaline-5-carboxamide i 1HE-l-1
OH
HC’\f"i 1 (3R,8R)-N-(2.4-dichioro
Oy N2y -8-fluorobenzyl)-5-fluor Cla o -G
151 N oF F o-8-hydroxy-5,6,7 8-tetr HZN\'L{J/
“\Nj/ ahydroguineling-5-carb E
] oxamide
OH M H-d-8
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[Table 38-6]
0.0
HC*\I/«\D/C‘ (55,85)-N-(2,4-dichloro Y
0\\{‘:\/ \\r -6-fiiorobenzyl)-5-fiuor S /ﬁ
152 N 2 F ¢-8-hydroxy-5,6,7 8-tetr E P
| drouinol N
P ahydroguinaling-5-carh £
N oxamide CH
OH V M H-dl-4
y P [/B“ (58,8R)-N-(4-bromo-2- OO
O, N A chlorabenzyl)-5-fluoro- o~ BT
153 N /'"“F Ci 8-hydroxy-5,8,7 8-tetra HQN\,J;\]
u o j hydroguinoline-5-carbo N ég
‘N ” OH
xamtide
OH B H-d-6
GO
/’\ﬂxsf (58.89)-N-(4-bromo-2- D g
O\\\;/‘:\f S chlorobenzyl)-5-fluore- e
154 N 2 Ct 8-hydroxy-5,6,7 8-tetra | P
i L ) hydroguinoline-5-carbo N E
N xamide OH
OH M Hl-d-4
0.0
S
e O] (5R,8R)-N-(R)-1-(2.4-d \F
o) N\[J\ ichiorophenyljethyl)-5-i S A
155 e /\“‘\F Cl uora-8-hydroxy-5,6,7,8- I P HaN /Eﬁ/w
E - tetrahydroguinoline-5-c N T G
N arboxamide OH
OoH
i fi-d-6
OO
{5R.8R)-N-{4-chloro-2~{
triflucramethyl)benzyl)- AT
156 5-fluoro-8-hydroxy-5.6, HzN X I
7.8-fetrahydroguinoline CFy
-5-carboxanide
M i-d-6
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y f\T/C' (55.8)-N-{4-chloro-2-(
O‘\\:/i:\/% triflucromethyl)benzyl)-
157 N < CFy 5-fluoro-8-hydroxy-5,8,
l W 7,8-tetrahydrogiinoline
éH -5-carboxamide
P
o N I E\c1 (5R,8R)-N-(2,3-dichioro
oF tenzyl}-5-fluoro-8-hydr
158 P Ci
E oxy-5,8,7,8-tetrahydrog
N7 uingline-5-carboxamide /
CH IM 11-6-6 |
H2N \'\\\/\
0.0 [«
g Gl
o. N (58,85)-N-(2,3-dichloro IF
A gy SN
LF benzyl)-5-fluoro-8-hydr i
159 N Cl P
(\ oxy-5.8,7 8-tetrahydrog N -
B ( . 1
N Y uinoline-S-carboxamide OH
CH
T | i (BRER)N-2-chioro-6-
o r:\/ = methylbenzyl)-5-flucro-
160 PN y Ci 8-hydroxy-5,6,7.8-tetra
& P hydroguinaling-5-carbo
N
xamide N
OH M 11-d:6 !
HQN N
2 ) 0.0
Hw % B (65.88)-N-(2-chioro-6- o™ &
O%;":\/ S methylbenzyl)-5-fuora- A
161 NP Cf | 8-hydroxy-5.6.7 8-tetra E Py
P i NT Y7
N P hydroguinoline-5-carbo é} "
3 xamide
OH M l-d-4




WO 2018/168818

[Table 38-8]

160

PCT/JP2018/009627

F
A (5R,8R)-N-(2-chloro-4, .
o ;j\/gj/ 5-diffuorobenzyl)-5-flus F
182 . TF & ro-8-hydroxy-5,8,7.8-tet - o
R 2N o
l I j rahydroguinoline-5-car e
o
NTY boxamide c
OH
F
F (55,88}-N-{2-chloro-4,5
=
Ox,ﬂ . f -diftuorobenzyl)-5-fluor
1863 . WF & 0-8-hydroxy-5,6,7 8-istr
(\ b ahydroguinoline-5-carb
.
N oxarmide
OH M t1-d-4
O
{5R,8R}-5-fluoro-8-hydr o
oxy-N-(2.3,6-trichlorobe
164 nzyl)-5.6.7 8-tetrahydro Lj\]
quinoline-5-carboxamid
@
M l1-d-6 y NJ
o\/o\ z el
{58,88)-5-flucro-8-hyar
oxy-N-(2,3,6-trichlorobe T
165 nzyl)-5,6,7,8-tetrahydro L J\j
quingline-5-carboxamid i
OH
e
M Il-d-4
[0
{5R.8R)-N-~2-chlorg-4- S\
methylbenzyl)-5-fluoso- PP
168 8-hydroxy-5,6,7.8-tetra |\ >
hydrogquinaling-5-carbo N O
xamide
CH M 11-d-6
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[Table 38-9]
w [ 588 N-@chioro4- OO
Oi;): =y methylbenzyl}-5-fluoro- N
167 N cl ghydroxy 5.678teta | | _,
EN{ ) hydroguinoline-5-carbo N 5 “
2 xarmide
OH M f-ci-4
e 1 (58,855 luaro-B-hydr O%;’S\
O-YNJ%/ ~op | oxy-N-((8)-1-(2,3 4-tric M /,\/[C!
tuF = . \
168 . = hiorophenyliethyl}-5.6,7 E\Nf/jj\\/ HEN\./J.RT | o
{ A B-tetrahydroguinoline- (:)H R
N v
H S-carboxamide
QH M ¢4
. | {58,88)-N-{2-chloro-3-1 O‘\\;g\
O‘\__:f'::‘ S5 | uorabenzyl)-5-fluoro-8- A ff]\
168 . : al hydroxy-5,6,7 8-tetrahy ! P HZN\/g 5
EN/ droquinoline-5-carboxa N ()H e
£ mide
OH IR Ji-ci-4
" N \l {55,88)-N-{2-chloto-3,6 O%_fcr}\
O§;,N X e | -difluorobenzyl)-5-fiuor e 2 Pl
170 - o-8-hydroxy-5,6.784tr | I _ HNL e ﬂ\F
]‘N/ - ahydroguinoline-5-cart N éH ol
: oxamide
OH IM #-c-4
F\ -,
" f”‘ﬂ {55,85)-N-(2-chloro-6-1l Q\\;/g\
OYN\/ X ucrobenzyl)-5-fluorc-8- SN ﬁ F =s i
171 é ?F al hydroxy-5,6,7,8-tetrahy (I\/ HoN._ A%y
" of ::;umohne 5-carboxa & &
mide
OH M i-g-4




162

WO 2018/168818 PCT/JP2018/009627
[Table 38-10]
0.0
. f\ﬂ/‘)\ {5S,88)-N-{2-chloro-4- e £
SN N methoxybenzyl)-5-fluor S A O
R
172 S . (o] o-8-hydroxy-5.6,7 8-tetr |\N P Hal R !
EN'/ Ny A ahydroquinoling-5-carb 6 " Cl
- oxamide
CH IM 11-d-4
o Oi\\/D\
= (55,88)-N-{2,5-dichioro ,F el
H i !
7 O\Y';'Vlﬁ/ benzyl)-E-fluoro-8-hydr ( ﬁ 4'K|
Ry »‘ﬁ a oxy-5,6,7,8-tetrahydrog N v HyN 2
EN/ 7 uinoline-5-carboxamide OH Sl
oM IM g4
0.0
W F K/F {58,88)N-{2-chloro-3,4 \E’F\
QN J\F ~difluorobanzyl)-5-fluor S s oF
174 % ,<\F o3 o-8-hydroxy-5,6.7 8-tstr E\l P HalNL_ A I k
LN, l ahydroguinoline-5-carb 5 H i
E oxamide
OH IM Ji-g-d
y m (58,88)-5-fluoro-N-{2-ft O\\:/CF’\
o\\?,::l\,,‘ \\?/ Gy woro-3-(rifiucromethyl} % T/ﬁ \f\\]
175 A F benzyl)-8-hydroxy-5,6.7 U\N;Av HoN X “CF,
B\.N&:\; 8-tetrahydroquincling- On F
M S-carboxamide IM l-d-4
" Ff“jf’: {5S,88)-N-(2-chloro-4,6 0%:/;‘:\
O Ny - ~difluarobenzyl)-5-fiuor = F. F
176 S F Cl 0-8-hydroxy-5,6,7,8-tetr [N, HoN
le \) ahydroguinoline-5-carb {:)H &l
R oxamide
OH b -4
e G (58,85)-N-{(3,5-dichlor 0\\\;/'?\
Oiy‘N\/l\\ opyridin-2-ylymethyl)-5- l/§} : NE T
177 |~ fiuoro-8-hydroxy-5.6.7, LN,; HZN\/kﬁ /|r
““tf A B-letrahydroquinoline-5 6H al
-carboxamide
OH IM li-ct-4
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[Table 38-11]

[e N
W e | (55,8S)-5-flucro-N-(3-f \\gg\
o%:/t:\ e | uoro-2-(trifiucromethy) R = | F
178 ‘/\\:(< CFy benzyl)-8-hycroxy-5,6,7 lva/ HoN_ _An
hN/ - J 8-tetrahydroquinaline- H
éH §-carboxamide
FaCo__z
A || (5888 N-2-chioro6-(
O Ny wifiuoromethylibenzyl)-
179 A F Cl 5-fiuoro-8-hydroxy-5.6,
E . 7 8-tetrahydroquinoline
N OH -S-carboxamide
F F
9y ﬂ (55,85)-5-lluoro-8-hydr O%:/S\
Os N A oxy-N-(2,4,6-Irifluorobe e F F
180 o eF F nzy)-5,6,7 8-tetrahydro ]N/ HaN
5 inaline-5- -
N quinoline-5-carboxamid &H E
: e
OH I 11-d-4
Br
[eNgge)
o {58,88)-N-{5-brormo-2- Ef F\ By
O\/n\/ S | chlorobenzyl}-5-fluoro- R p
o
181 ELF 8-hydroxy-5,6,7 8-tetra E’T [
T i o “NTTN HzN S
| = ! hydroquinoling-5-carbo £
i ) OH &
N Y xamide
(E)H M [l-d-4
0.0
WP B 1 (55,85) N-(4-bromo 24 Yo
On Ny luorobenzyl}-5-fluoro-8- S B
F g
182 N F hydroxy-5.8.7 8-tetrahy Ei\‘N{ P HaN._Ax |
l - droguinoline-5-carboxa i F
N7 ia OH
= mioe
OH M Il-d-4
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[Table 38-12]

y ,//\/E[Cl (5S,88)-N~(4-chloro-2,3 O\\}/g\
Ox, %,r:\)x( g | -difluorobenzyl)-5-fiuor N /‘ﬁ A~ I ci
183 (’i Ff o-B-hydraxy-5,6,7 8-tetr I\N"’ _ HoN. /ﬂ\\g;
! ahydroquinaline-5-carb i
\N/ . Y dq OH F
H oxamide
OH IM l1-g-4
" P ] O | (55,85)N-(4-chloro 2,6 O*::f‘(:\
O N -difluorobenazyl)-5-fluar o - F. Ct
IF
184 P ¥ G-8-hydroxy-5.6,7 8-tetr IN’/ J HQN\Q
EN/ A ahydroguinoline-5-carb OH E
& axamide
OH IM i-d-4
e
’ ;:\E/F (5S,88)-N-(3-chloro-2,4 Yo
0\\%/’:\/ \I/” o | difiuorobsnzyl)-5-fluar % £ /\IF
185 o F 0-8-hydraxy-5,6,7.8-tetr 1 _ HaN Sy
y W \\/J ahydroquincline-5-cark N 5 “ F
] oxamide
OH M 11-g-4
2 0,0,
o 7W (55.88)-5-fluoro-N-(2-f o
O My uorg-6-{trifluoromethyt) PN FaC /f\]
186 A toF F benzyl}-8-hydroxy-5,8,7 [I\N‘/ HZN%/E
EN{ ~ B-tetrahydroguinoling- 6 . =
= 5-carboxamide
OH M Hi-t-d
0.0
y -;f\i ~CFa | (55 88)-N-(2-chiaro-4-( N
0\\:/“\/ X wrifloromethylybenzyl)- S [ i CF
187 i \F Cl 5-fluoro-8-hydroxy-5.6, Py HZN\/,\Q(/i
ﬂ\ P E 7 B-tetrahydroquinoline N i o
5 -5-carboxamide
Or IM H1-c-4
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y f\‘y«F (55.85)-N-(3-chloro-4-f Oyg\
O, N \/L/J\Ci vorebenzyl)-5-fluoro-8- (-Y( E
TF o o ; ] Z
188 ’ & hydro?(y F?,B,?,Bietrc.hy N/\.{ HAN L \\\/| o
N \J dfl(;qulnohne*S»carboxa 64
] mide
OH 1M H-d-4
0.0
H o[ ] | (5588 5duoro-s-hydr Yo
Ov!: X oxy-N-{{R)-1,2,3,4-tetra NP = |
189 AR hydronaphthalen-1-ylj- {, ] H2N\[ 2
;\ P 5,6,7 8-tetrahydroquine N H
N Y . . OH
H line-5-carboxamide
OH M -4
" Q (58 85)-N-{3-chloro-2-f O%;S\
O\_'N\/“ \l o1 | worcbenzyl)-5-fluore-8- SN /:< s l
190 /j«% F hydroxy-5,6,7,8-tetrahy E:U HaN g
L N Y
EN/ ) droguinoline-5-carboxa 5H E
A mide
OH IM I1-d-4
0. 0O
, ol (55.,85)-N-(2,4-dichioro %;F\
Q\_/':\/\T{ Ny phenethyl)-5-fluoro-8-h S AL )Ci\
191 i \1/] ~F gy | yrlroxy-5,6,7 8-tetrahyd Q/I) HzN\/\i\/\L
Ny roquinoling-5-carboxam N éH Ny
OH ide
N H-ci-4
y [/] (55,88)-5-1luoro-8-hydr O%;’S\ o
O{},N\)‘\N/\ oy-N-{(1-morpholinocy N g}
102 <k 0O | clohexyljmetnyl}-5.6.7, ﬂ J\ HaN. <
Q\) 8-tetrahydroquincline-5 N H { C])
Ny ) OH N
H -carboxamide
OH IM [l-d-4




166

WO 2018/168818 PCT/JP2018/009627
[Table 38-14]
P ‘ (55,8%)-N-(3-chloro-2,8 Oi;fg\
O N Ay | difluorobenzyl)-5-fluor o F /1
193 o 0-8-hydroxy-5.6,7 8-tetr tN, T HZN\E/! o
[, ahydroguinoline-5-carb 5H £
NT .
£ axamide
OH i H-d-4
A0 S [ UG B
O My : . Sy NF O
e 2ymethy)-5-fluoro-- | | g
194 N Cl N Lo HoN A
( hydroxy-5,6.7.8-tetrahy N7 5
i ; droguinoling-5-carboxa OH c
oH mide i H-d-2
p 0.0
Q H Kj (58,85)-N-(2-chloroben Y o
N \/\\\:[/ W : N =
T,F zyh)-5-fluare-8-hydroxy- | |
195 N al ] P HaNL o~
[ 5,8,7 8-tetrahydroguing N - \r
N7 line-5-carboxamide OH cl
OH IN HEd-4
H =2 | (5S.85)-N-(R)-2,3-dihy OO
O‘\,y,.N N / :: F
2 F*L}«_w dro-1H-inden-1-y1}-5-flu N N =
196 E/\ﬁ oro-8-hydroxy-5,8,7,84 EN’//[ 2 Y/
N : atrahydroguinoline-5-ca éH /
G roxamide
OH It H-d-4
;;\\_/Cl Q'VO\
o ﬁ/&/”\ (5S,88)-N-(3,4-dichiora LF
SNIPLLIN
197 >F c venzyl)-5-flucro-8-hydr E\ = | cl
ﬁ/\l b oxy-5.8,7.8-tetrahydrog N HZNVJ\/ g
NTN vinoline-5-carboxamide OH
OH i o4
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Cl
~ /\l (6S,88)-N-(2-chloro-6- O%:/S\
methoxybenzyl-5-fluor \/ﬁ i f
138 % O | o-8-hydraxy-5.6,7 8-tetr E(J\ P HaN. A
( J ahydroguinoling-5-carb 5H O
H oxamide
OH M 11-d-4
. 0.0
H [ (55,88}-5-flupro-8-hydr “\;’F\
O\E'N oxy-N-(2-(trifluorometh s = E
199 A yibenzyl)-5,6.7 8-tetra [ P HoNL o~
E s hydroquinoline-8-carbo NT Y éFs
N £ xamide
OH i 1M 11-d-4
F
_ (55,85)-5-fluoro-8-hydr Oy 2N
g T oxy-N-(3,4 5-trifluorobe < F
S g F
200 E F nzyl)-5,6,7 8-tetrahydro N/
m quinoline-5-carboxamic éH HoN ~F
N7y e
OH IM 11-d-4
0,0
f/ i CN 1 (55,88)-N-t4-cyano-2-fl %;F\
S uorabenzyl}-5-fluoro-&- (\ f< P H,-CN
201 Tj/ﬂ hydroxy-5.8,7 8-etrahy !N:}/\ ) HoNC A
i droguinatine-&-carboxa £
SN ) dq OH v
& mide
on M 1l-d-4
L ~F 0\‘§/ AN
S)-N- ~g H
o K \/u (55.85)-N-(3 4-difluoro X _
202 benzyl)-S-iluoro-8-hydr “ J = |
) \f) oxy-5.6,7 8-tetrahydrog \N/ - HzN\/[\ g
; uinoline-5-carboxamide OH
OR M 11-d-4




168

WO 2018/168818 PCT/JP2018/009627
[Table 38-16]
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[Table 38-17]
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[Table 38-18]
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[Table 38-21]
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[Table 38-22]
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[Table 38-23]
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[Table 39-1]

Examples LCMS Examples LOMS

Method | 1R (min) | [M+H]* Method | R (min) [M+H}
127 A 1.59 383.0 187 A 1.45 387.0
128 A 1.50 403.1 188 B 1.31 353.1
129 A 1.50 403.1 189 C 146 341.1
132 A 1.49 369.1 190 A 1.37 353.1
133 A 1.49 369.1 1™ B 1.46 383.0
134 A 1.38 353.1 192 C 1.44 3922
135 A 1.38 353.1 193 B 1.30 371.0
136 c 1.34 355.0 194 c 1.43 404.0
137 B 1.27 355.1 195 A 1.34 335.0
138 A 1.41 369.1 196 C 1.38 3271
139 A 1.41 369.1 197 A 147 369.0
140 c 1.29 337.1 128 A 1.40 365.2
141 B 1.22 337.1 199 B 1.35 369.1
142 A 1.45 367.2 200 c 1.35 355.1
143 C 1.45 387.0 201 B 1.12 3441
144 A 1.45 387.0 202 A 1.30 337.1
145 C 1.40 353.0 203 B 1.33 353.1
146 A 1.40 353.0 204 A 1.36 353.2
147 A 1.60 4374 205 A 1.35 335.1
148 A 1.60 437.0 206 B 1.32 353.1
149 A 1.58 419.1 207 B 1.43 403.0
150 D 1.26 383.1 208 A 1.28 3371
151 C 1.48 386.9 209 A 1.50 403.1
152 B 1.41 387.0 210 B 1.29 335.1
153 A 1.52 413.0 21 B 1.39 399.1
154 A 1.52 413.0 212 B 1.43 369.0
158 A 1.56 383.2 213 C 1.52 418.0
156 C 1.55 403.0 214 C 1.36 400.1
157 B 1.49 403.0 215 C 1.35 327.1
158 A 1.45 369.1 216 A 1.45 367.2
159 A 1.46 369.1 217 B 1.18 337.1
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[Table 39-2]

160 A 1.44 349.2 218 C 1.46 3411
161 A 1.44 348.2 219 Cc 1.48 399.1
162 A 1.41 371.2 220 C 1.44 359.1
163 A 141 371.2 221 8 1.23 337.1
164 A 1.51 403.1 222 c 1.35 327.1
165 A 1.52 403.0 223 8 1.18 319.1
166 A 1.48 340.2 224 8 1.24 365.0
167 A 1.46 348.2 225 c 1.48 385.2
168 A 1.64 4171 226 G 1.38 3271
169 A 1.36 353.2 227 C 1.40 2952
170 A 1.35 371.2 228 C 1.29 3311
171 A 1.34 353.1 229 c 1.49 3971
172 A 1.38 365.2 230 C 1.55 411.0
173 A 1.45 369.1 231 G 1.78 373.2
174 B 1.34 370.9 232 B 1.69 468.1
175 A 1.44 387.0 233 C 1.34 343.1
176 c 1.37 370.9 234 C 1.48 363.1
177 B 1.29 370.0 235 C 1.23 400.2
178 C 1.42 3871 236 B 1.30 4552
179 A 1.46 403.0 237 D 1.50 367.1
180 B 1.22 35651 238 D 1.68 395.1
181 A 1.48 413.0 239 D 1.51 367.1
182 B 1.35 397.0 240 D 1.57 453.1
183 C 1.42 370.9 241 G 1.56 387.0
184 C 1.40 370.8 242 C 1.45 3711
185 C 1.41 370.9 243 D 1.67 383.1
186 B 1.33 387.0 244 D 1.54 3671

[0425] Ex 126
'H NMR (CDCl;) delta 8.59 (1 H, d, J =4.6 Hz), 7.53 (1 H,d, J =7.9 Hz), 7.31 (1 H,
brs),7.25 (1 H, m), 7.14 (1 H, br s), 6.98 (1 H, brd, J =5.3 Hz), 4.80 (1 H, dd, J = 5.3,
5.3Hz),4.70 (1 H, dd, J=13.8, 5.9 Hz), 4.60 (1 H, dd, J = 13.8, 5.9 Hz), 3.79 (1 H, br
s),2.65 (1 H, m), 2.46 (3 H, s), 2.40-2.28 (2 H, m), 2.16 (1 H, m).
MS (ESI) m/z: 382.9 (M+H)".
Chiral HPLC tR: 13.6 min (Method I), 99.0% e.c., >99% d.c.
[0426] Ex 127
'H NMR was identified with the Example 126.
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Chiral HPLC tR: 17.0 min (Method I), 98.2% e.e., >99% d.e.
[0427] Ex 128
'H NMR (CDCl,) delta 8.58 (1 H, ddd, J =4.6,2.0, 1.3Hz),7.70(1 H,d,J=7.9
Hz),7.64(1H,d,1=72Hz),7.54 (1H,d,J=7.9Hz),7.39 (1 H,dd,J=7.9, 7.2 Hz),
7.24 (1 H,br), 723 (1 H,dd,J=7.9,4.6 Hz),4.81 (1 H,dd,J=5.3,4.6 Hz), 471 (2
H,d,J=59Hz),3.87 (1 H, br), 2.68 (1 H, m), 2.42-2.08 (3 H, m).
Chiral HPLC tR: 35.1 min (Method K), >99% e¢.c., d.c.
[0428] Ex 129
'H NMR was identified with the Example 128.
Chiral HPLC tR: 23.9 min (Method K), >99% c¢.c., d.c.
[0429] Ex 130
'H NMR (DMSO d6) delta 8.69 (1 H, br), 8.61 (1 H,d,J=4.6 Hz), 7.56 (1 H,d, J =
2.0Hz),7.55(1 H,d,J=79Hz),748 (1 H,d,J=2.0Hz),7.38 (1 H,dd,J =7.9,4.6
Hz),5.54(1H,t,J=53Hz),543(1 H,d,J=4.0Hz),4.70 (2H, d, ] =5.3 Hz), 4.63
(1H,d,J=4.0Hz),4.50 (2 H, m), 2.76-2.55 (1 H, m), 2.14-1.90 (3 H, m).
MS (ESI) m/z: 398.9 (M+H)*.
Chiral HPLC tR: 14.1 min (Method J), 98.2% e.e., >99% d.c.
[0430] Ex 131
'H NMR and MS were identified with the Example 130.
Chiral HPLC tR: 39.1 min (Method J), >99% ¢c.c., d.e.
[0431] Ex 132
'H NMR (CDCl;) delta 8.59 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.54 (1 H,dd, J = 7.9,
1.2Hz),745(1 H,d,J=1.8Hz),7.36 (1 H,d,J =79 Hz), 7.31-7.23 (2H, m), 7.18 (1
H, br), 4.80 (1 H,ddd, ] =6.7, 6.0, 1.2 Hz), 4.63 (1 H, dd, J = 14.7, 6.1 Hz), 4.57 (1 H,
dd,J=14.7,6.1 Hz), 3.79 (1 H, br s), 2.67 (1 H, m), 2.41-2.25 (2 H, m), 2.15 (1 H, m).
[0432] Ex 133
'H NMR was identified with the Example 132.
[0433] Ex 134
'H NMR (CDCl,) delta 8.60 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.54 (1 H, ddd, J = 7.9,
1.8,1.2 Hz),7.41 (1 H,dd,J=8.6,6.1 Hz), 7.25 (1 H,dd, ] =7.9,49 Hz), 7.19 (1 H,
dd,J=79,24Hz),7.13(1 H,brd, J=5.5Hz),7.00 (1 H, ddd, ] =8.6,7.9, 2.4 Hz),
4.81(1H,dd,J=5.5,49Hz),4.63 (1 H,dd,J=14.7,6.1 Hz), 4.57 (1 H,dd, J = 14.7,
5.5Hz),3.74 (1 H, brs), 2.67 (1 H, m), 2.41-2.25 (2 H, m), 2.15 (1 H, m).
[0434] Ex 135
'"H NMR was identified with the Example 134.
[0435] Ex 150
'H NMR (CDCl;) delta 8.58 (1 H, ddd, J =4.9, 1.8, 1.2Hz), 7.52 (1 H,brd, ] =4.9
Hz),7.48 (1 H,ddd,J1=79,1.8,1.2Hz),7.23 (1 H,dd,J=7.9,4.9 Hz), 7.17 (1 H, dd,
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[0436]

[0437]

[0438]

[0439]

[0440]

[0441]

J=79,2.4Hz),7.09 (1 H,dd,J=8.6,2.4 Hz), 4.79-4.73 (4 H, m), 4.65 (1 H,dd, ] =
14.7, 6.1 Hz), 3.82 (1 H, br), 3.67 (1 H, br), 2.61 (1 H, m), 2.37-2.21 (2H, m), 2.11 (1
H, m).
Ex 158
'H NMR (CDCl;) delta 8.61 (1 H, brdd, J =49, 1.6 Hz), 7.56 (1 H, d, ] = 7.9 Hz),
741(1H,dd,J=7.9,1.6 Hz), 7.34 (1 H, dd, ] =7.6, 1.3 Hz), 7.28-7.15 (3 H, m), 4.81
(1H,dd,J=6.3,49Hz),4.70(1 H, dd, J=14.5,5.9 Hz), 4.63 (1 H, dd, ] = 14.5, 6.3
Hz),3.62 (1 H, s), 2.66 (1 H, m), 2.44-2.08 (3 H, m).

Ex 159

'H NMR was identified with the Example 158.

Ex 191

'H NMR (CDCl;) delta 8.58 (1 H, m), 742 (1 H,d,J =18 Hz),7.39 (1 H,d,J =79
Hz), 7.25-7.20(2H, m), 7.19 (1 H,d, J =79 Hz), 6.79 (1 H, br), 4.80 (1 H, ddd, J =
6.4,5.2,1.2 Hz), 3.80 (1 H, br), 3.75-3.59 (2 H, m), 3.03 (2 H, dt, J = 6.7, 1.§ Hz),
2.62 (1 H, m), 2.38-2.22 (2 H, m), 2.10 (1 H, m).

Ex 192

'H NMR (CDCls) delta 8.61 (1 H, brd, J=4.9 Hz), 7.60 (1 H, d, ] =7.9 Hz), 7.28 (2
H,dd,J=7.9,49Hz),483 (1 H,dd,J=6.1,55Hz),3.76 (1 H, br), 3.69 (4 H, dd, ] =
49,43 Hz),3.48 (1 H,dd,J=14.1,6.1 Hz), 3.41 (1 H, dd, J=14.1,5.5 Hz),2.70 (1
H, m),2.63 (4 H,dd,J=4.9, 4.3 Hz), 2.38 (1 H, m), 2.28 (1 H, m), 2.16 (1 H, m),
1.70-1.52 (5 H, m), 1.47-1.37 (4 H, m), 1.24 (1H, m).

Ex 237

'H NMR (CDCl;) delta 8.56 (1 H, brdd, J =4.3, 1.8 Hz), 7.50 (1 H, brdd, ] =7.9,
1.8 Hz), 7.39 (1 H,dd, ] =8.6,6.1 Hz), 7.21 (1 H,dd, J =7.9, 4.3 Hz), 7.16 (1 H, dd, J
=7.9,3.1Hz),7.08 (1 H,m),7.02 (1 H, ddd,J=28.6,7.9, 3.1 Hz), 5.43 (1 H, m), 4.81
(1 H,brt,J=5.8Hz),2.90 (1 H, br), 2.69 (1 H, m), 2.41-2.26 (2 H, m), 2.17 (1 H, m),
1.60 (3 H,d,J=7.3 Hz).

Ex 238

'H NMR (CDCl;) delta 8.63 (1 H, m), 7.62 (1 H,brd, J=7.3 Hz), 740 (0.5 H,d, J =
1.8 Hz),7.39(0.5H,d,J=1.8Hz),7.30 (0.5 H,dd,J=7.9,43 Hz),7.29 (0.5H, dd, J
=7.9,43Hz),7.180 (0.5 H, dd, ] =8.6, 1.8§ Hz), 7.179 (0.5 H, dd, ] = 8.6, 1.8 Hz),
7.12(0.5H,d,J=8.6 Hz), 7.11 (0.5 H, d, J = 8.6 Hz), 6.98 (1 H, br), 4.82 (1 H, br),
3.68 (1 H, br), 3.05 (1 H, m), 2.69 (1 H, m), 2.42-2.25 (3 H, m), 2.17 (1 H, m),
1.41-1.24 2 H, m).

Ex 239

'H NMR (CDCl;) delta 8.61 (1 H, brdd, J =4.9, 1.8 Hz), 7.65 (1 H, brdd, ] =7.9,
1.8 Hz),7.35(1 H,dd, ] =8.6,6.1 Hz), 7.30(1 H,dd, J =7.9,49Hz),7.16 (1 H, dd, J
=8.6,2.4 Hz), 7.08 (1H, br), 7.02 (1 H, ddd, J = 8.6, 6.1, 2.4 Hz), 5.41 (1 H, m), 4.80
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(1 H,br),3.75 (1 H, br), 2.60 (1 H, m), 2.37-2.07 (3 H, m), 1.60 (3 H, d, J = 7.3 Hz).

Ex 240

'H NMR (CDCl;) delta 8.58 (1 H, brdd, J =4.9, 1.8 Hz), 7.47 (1 H, d, ] = 1.8 Hz),
7.33(1H,dd,J=8.6,1.8Hz),7.29 (1 H,d,J=8.6Hz),7.21 (1H,dd,J=7.9,4.9
Hz), 7.15(1H, brd, J =7.9 Hz), 6.32 (1 H, br), 4.75 (1 H, br dd, ] =5.5, 4.9 Hz), 4.18
(1H,dd,J=14.1,6.1 Hz),3.95 (1 H, dd, J = 14.1, 6.1 Hz), 3.92-3.83 (2H, m),
3.74-3.55 3 H, m), 2.49 (1 H, m), 2.40-2.55 (3 H, m), 2.24-2.08 (3 H, m), 2.01 (1 H,

m).
[Table 40]
intermediates Structure Chemical Name Substrate Arnine
4.;\(..«:1 {55.88-N-{{R}-1-(2,4-d SN
50 . LuF
O N f'ﬁ,) ichioraphenyljethyl)-5-fi P PN
f--1 A =k I & uoro-8-hydroxy-5,6,7.8- | 1L N/J\ L LN i\.z:rﬂ
iE\N4- .\5/5 tetrahydroquinoline-5-c¢ &H [ Gl
OH arboxamide M R-d-4
T (58,881-N-(2,3-dichloro Oy, O
H ! IJF
Ou :/N\/ X J\Ci -4-flucrobenzyl)-5-fluar r»\ J/< A
1-g-2 R G 0-8-hydroxy-5,6,7 8-tetr " \\/j HANL_ Ay, A o
EN{_-L\,) ahydraguinoline-5-carb aH =
OH oxamide M H-d-4
y 2 | (58 88)-N-(2.4-dichloro 0%{-0--\_
ov\\\g,z;:\/ s ,EE“F -3-fluorobenzyl)-S-fluor [/\/{ «‘"\?”Cl
(d-3 A G o8 hydroxy 56,7 8tetr | L A HAL s
E{N{;\\j ahydroguinoting-5-carb G o
GH oxantide IM Hi-d-4
Oy | (58,85)-N-(2-chloro-4- O O
v 5l WF .
O N 5 trifluoromethytbenzyl)- . ﬂ s
I-g-4 o et i 5-fluoro-8-hydroxy-5,8, “\ W BNy S
iE\N».-; -\Y} 7 8-tetrahydroquinoline oH o
OH -5-carboxamide M B-d-4
. S| (58, B8)N-((8)-1-(24-di D Ol
O%/N\/i\j/b chiorophenyljethyl)-5-# .».’V\\/’E{\ PN
-5 P woro-8-hydroxy-5.6.7.8- | K s S Hot A\:Ej
]LN,;L\/% tetrahydroquinoline-5-c GH Coo
S arboxamide M Hd-4
IM I-d-1

MS (ESI) m/z: 383.2 (M+H)+.

IM I-d-2

MS (ESD m/z: 386.9 (M+H)".
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[0446] IMI-d-3
MS (ESI) m/z: 386.9 (M+H)+.
[0447] 1M I-d-4
MS (ESI) m/z: 403.0 (M+H)*.
[0448] IMI-d-5
MS (ESI) m/z: 383.2 (M+H)*.
[0449] Intermediate (IM) 1-d-6:
(55,8S)-N-(2-(((tert-butyldimethylsilyl)oxy)methyl)-6-chloro-4-fluorobenzyl)-5-fluor
0-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide
[Chem.27]
Ci F
H
OQ\:/ N ; J<
(ﬁ O,,Si.\
P
N :
OH
[0450] To a solution of
(55.85)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide (174 mg, 0.455 mmol, Ex 150) in CH,ClL, (1.0 mL)
was added imidazole (93 mg, 1.364 mmol) at 0 °C. After 10 min stirring, TBSCI (82
mg, 0.545 mmol) was added to the mixture at 0 °C. Then the mixture was allowed to
warm to room temperature and stirred for 3 h. The mixture was diluted with cold
water and extracted with CH,Cl,. The extracts were washed with brine, dried over Na,
SO,, and then concentrated in vacuo. The resulting residue was purified by silica gel
column chromatography (30- to 100% EtOAc/n-hexane, gradient) to afford 165 mg
(73%) of the title compound.
[0451] IMI-d-6
'"H NMR (CDCl;) delta 8.58 (1 H, brd, J=4.9 Hz), 7.55 (1 H, brd, J = 7.9 Hz), 7.24
(1H,dd,J=79,49Hz),7.15(1 H,dd,J=9.8,3.1 Hz), 7.12 (1 H, dd, ] = 8.6, 3.1
Hz), 705 (1 H,brd, J=5.5Hz),4.89 (1 H,d,J =134 Hz),4.82 (1 H, d, ] = 13.4 Hz),
4.80 (1 H,m),4.70 (1 H,dd, J =14.1, 6.1 Hz), 4.57 (1 H, dd, J = 14.1, 5.5 Hz), 3.80 (1
H, br), 2.66 (1 H, m), 2.39-2.25 (2 H, m), 2.12 (1 H, m), 0.94 (9 H, 5), 0.12 (3 H, 5),
0.11 3 H, s).
MS (ESI) m/z: 496.8 (M+H)*.
[0452] Example 245:

(55.85)-5-((2,4-dichlorobenzyl)carbamoyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroqui

noline 1-oxide
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[0453] [Chem.28]
Cl
H
Oy N
of Cl
l AN
~
N7
O OH
[0454] To a stirred solution of

[0455]

[0456]

[0457]

[0458]

(55.85)-N-(2.4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide (30 mg, 0.081 mmol, Ex 133) in CH,Cl, (2 mL) was added mCPBA (17 mg,
0.099 mmol) at 0 °C. The mixture was stirred at O °C for 2 h, and then warmed to room
temperature. After being stirred at room temperature for 16 h, aq. Na,S,0; was added
to the mixture. The resulting mixture was stirred for 30 min vigorously, and then
extracted with EtOAc. The extract was washed with aq. NaHCO;, water, and
brine. The extract was dried over Na,SO, and concentrated in vacuo. The resulting
solid was washed with EtOAc to afford 22 mg (70%) of the title compound.

Ex 245

'H NMR (CDCl,) delta 8.27 (1 H,ddd, J =4.9, 1.8, 1.2Hz),7.46 (1 H,d,J=1.8
Hz),7.38 (1 H,d,J =79 Hz),7.28-7.25 (2 H, m), 7.16-7.14 (2 H, m), 5.23 (1 H, br),
5.15(1 H,br),4.65(1 H,dd,J=14.7,6.1 Hz), 4.59 (1 H, dd, ] = 14.7, 6.1 Hz), 2.61 (1
H, m), 2.33-2.28 (2 H, m), 2.11 (1 H, m).

LCMS (ESI) m/z: 385.0 (M+H)~, tR 1.40 min (Method D).

Intermediate (IM) II-e-2-6:

(5R)-Methyl 5-fluoro-8-methylene-5,6,7,8-tetrahydroquinoline-5-carboxylate

Intermediate (IM) II-e-2-7:

(55)-Methyl 5-fluoro-8-methylene-5,6,7,8-tetrahydroquinoline-5-carboxylate
[Chem.29]

ll-e-2-6 H-e-2-7

The title compounds were prepared by chiral HPLC separation of methyl
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5-fluoro-8-methylene-5,6,7,8-tetrahydroquinoline-5-carboxylate (IM II-e-2-1).

[0459] IM I-e-2-6
Chiral HPLC (R: 15.1 min (Method L), >98% e.e.
[0460] IM I-e-2-7
Chiral HPLC (R: 17.8 min (Method L), >98% e.e.
[0461] The following Intermediates were prepared by General Procedure A (Table 41),
except Intermediate I-e-35.
[0462] The Intermediate I-e-35 was prepared by General Procedure N (Table 41).
[0463] [Table 41-1]
Intermediates Structure Cheniical Name Substrate Amine
. (R)-N-{2-chitro-3-(trifiu Oy Ol
i i oF
o N A A, | oromethylbenzyl sy | K ,;\E
leas | Al G oro--metnylene-5.6.7, [ | | mdo- '*y'l‘crq
1 Nai\T,j 8-etrahydroquinoline-5 | N W a
: -carboxamide
M H-a-2-6
e OO~
" I, ﬂ! {R}N-{2 4-dichlorobenz oF o
O Ny S ) i RN T
125 T e c(;r yli-5-fluoro-8-methylen “\ ] N - |
;"‘*{’ ™ £-5,6.7 B-tetrahydroqui |~ F TN
S ‘T'{ noline-5-carboxamide cl
M li-g-2-6
N {8)-N-{2-chlore-3-{triflu O“\}{S\
oo R Talt
I N NP oromethylibenzyh-5-Hu PN
ptad < | \( ; ,[ i
l-e-27 Al Gt oro-8-methylene-5.6,7, ! HalN, \\,/ “GF,
N 8-tetrahydroguinaline-5 N T Cl
T -carboxamide M Heeuz7
- f
,,;\]/m Oy On
oo {8)-N-(2.4-dichlorobenz i F
Oy N B i~
e F\)\\T y)-5-fluore-8-mathylen ﬂ ™
l-e-28 N cl o HaNL Ay -
[_ I J @-5,6,7 8-tetrahydroqui ‘ é l
~ T nofine-5-carboxamide
M B-e-2-7
‘ , 04_.0
Fu iy Ol {S}-N-(2.4-dichloro-6-1] s F\
oM., PNy uorobenzyl)-5-fluorg-8- P Fu i, Ol
¥ - H ¢
l-8-29 /%«;/F 3;; mathylene-5,6,7 8-teira @: HzN\/t\\T,J
ELNJ\ \j hydroguinoling-5-carbo N \’f ¢
r xamide M -e-2-7
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o F | (8)N-(2-chloro-3.4-dif
H .
Ocy, _,N\,L\\rj - | uorobenzyl)-5-fiuoro-8- e rF
l-e-30 2t & methylene-58.7,8-tetra S
E /;L J hydroquinoline-5-carbo é;
Ny
W xamide
e 0.0
2~ oF L {8)-N-{2-chloro-4-flucro YF\
H ¥
O N ,LVD benzyl)-5-fluoro-g-meth | P _y“\r,«?
Yy s Sl
-e-31 T/%[/{\- Cl vlene-5,6.7 8-tetrahydr .j\ Nj\ P HaN. S
» i uinoline-S-carbaxami \” :
i Aﬂ A :: G
I He-2-7
G | {S)N-{d-chioro-2luoro O‘\\:’S\
=N ﬁ\‘/[&\) benzyl)-6-fluoro-g-meth | . X e
le-32 ~ b ; ylene-5.8,7,8-tetrahydr h}\ - HZN\/_,J;}]/
(NJ J oquinoline-S-carboxami N &
j% de
N F
o ﬁ - ﬂ\ (8)-5-flunro-8-methylzn -
\\ IS L
Lo X F | e-N-(234-frifluorobenz -, = ]/
-8 . : b NN
E \*{K\E F y13-6,6.7,8-tetrahydroqu R YOF
N;‘-;{\ﬂ/ inoline-5-carboxamide F
EFN, )
| {1 {8)-N-{2 3-dichlorabenz
O Mot 3 =
LS CU 1 yih-5-fluoro-8-methylen P
-e-34 o e Gt . N A ~oy
E T e-5.8,7.8-tetrahydroqui
N . . Ct
N \r noline-S-carboxamice i
' M H-a-2-7
’ Q. .0
Ol g O | {8)-N-(2,4-dichloro-6-(h TN
H :[ ; ZuF Tl L
D Mo Axg yeroxymethylibenzyl}-5 e e
o LF hioro 8. . P HoN Ay, M
l-e-35 (\\ 41 - fhuoro-8-methylene-5,6 lN/ AN Y
i.N.-; N 7 8-tetrahivdraquinoline “oH
Tx/ -5-carboxamide '
IM -e-2-7
IM I-e-25
'H NMR and MS were identified with the IM I-e-3.
IM I-e-26
'H NMR and MS were identified with the IM I-e-19.
IM I-e-27

'H NMR and MS were identified with the IM I-e-3.
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[0467] 1M I-e-28
'H NMR and MS were identified with the IM I-e-19.
[0468] 1M I-e-29
MS (ESI) m/z: 384.6 (M+H)".
[0469] 1M I-e-30

[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

'H NMR (CDCl,) delta 8.61 (1 H, brdd, J=4.3, 1.§ Hz), 748 (1 H, brdd, J = 7.9,
1.8 Hz), 7.24 (1 H, br), 7.24-7.17 (2 H, m), 7.10 (1 H, m), 6.35 (1 H, s), 5.31 (1 H, s),
4.66 (1 H,dd,J=15.3,6.1 Hz),4.62 (1 H, dd, J=15.3, 6.1 Hz), 2.88-2.82 (2 H, m),
2.47 (1 H, m), 2.27 (1 H, m).

MS (ESI) m/z: 367.1 (M+H)".

IM I-e-31

'H NMR and MS were identified with the IM I-e-20.

IM I-e-32

MS (ESI) m/z: 348.8 (M+H)".

IM I-e-33

'H NMR (CDCl;) delta 8.61 (1 H, brdd, J =4.9, 1.8 Hz), 7.46 (1 H,brdd, J =7.9,
1.8 Hz), 7.21-7.10 (3 H, m), 6.98 (1 H, m), 6.36 (1 H, s), 5.31 (1 H, s),4.63 (1 H, dd, J
=14.7,6.1 Hz), 4.58 (1 H, dd, ] = 14.7, 6.1 Hz), 2.90-2.79 (2 H, m), 2.47 (1 H, m),
2.26 (1 H, m).

MS (ESI) m/z: 350.8 (M+H)".

IM I-e-34

"H NMR and MS were identified with the IM I-e-18.

IM I-e-35

'H NMR and MS were identified with the IM I-e-17.

The following Examples and Intermediates were prepared by General Procedure B
or O (Tables 42 and 44).

General Procedure O

To a solution of substrate (1.0 eq.) in CH,Cl, was added Dess-Martin Periodinane
(1.5 eq.) at ambient temperature. After being stirred until complete reaction, aq. Na,S,
O, and aq. NaHCO; were added to the mixture. The mixture was extracted with CH,Cl
, and washed with water. The extract was dried over Na,SO, and concentrated in
vacuo to afford a solid. The residual solid was purified by silica gel column chro-

matography and preparative HPLC to afford following Examples and Intermediates.
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[Table 42-1]
) General
Examples Structure Chemical Narme Substrate Proced
rocedure
W {R)-N-(2-chioro-3-{tiflu
OTN\/Li/J\CFg oromethylibenzyl}-5-flu
F
246 E%r) “"j Cl oro-8-0x0-5,8,7,8-teira » B
[ N hydroquinoine-5-carbe | T
Q xamide M 1-e-25
y fi {3)-N-{2-chloro-3-{triflu N [/;\E]\
0\\{':\/%)3,:3 oromethyliberizyl)-5-flu B sz‘/\m cF,
247 RS al ore-8-0x0-5,6.7 8tetra | 3 B
:\LN/ ] hydroguinaline-5-carbo !
o xamide M J-e-27
.Gl ,4~:_(,C§
o H i Y (S)-N-(2,4-dichlorobenz Owg\/gﬁ i
R | yi§E-fluoro-8-0x0567. |~ % @
248 E\ ol ot o [ B
f -tetrahydroquincline-5 NP
N -carboxamide i;\/li o8
o -e-
F P F
o & /{i | (S)-N-(2-chioro-4-flucro %_j\,&, i
T penzy)-5-fluoro-8-0x0- | S o
249 Py o] ) g T 3 o
i 5,6,7 8-tetrahydroquino S e
N lihe-5-carboxamide ‘;H o7
o X
o N j | (S)-N-(2-chisro-3-flucro o\\,ﬁ.\,};lp
R v e {
250 TaF & benzyl)-5-fluoro-8-oxo- E\ cl o
| \j 5,6,7,8-tetrahydroquino N ~
N line-S-carboxamide o
o] Ex 169
[N v Ol . O
o IT (S)-N-(2,4-dichloro-6-fl o i L J
N ( vorobenzyl-5-fluore-8- o E :
251 e el £ 0
E j ox0-5,8,7,8-tetrahycrog WY
N7 uinoline-5-carboxarmide cg e
o X
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[Table 42-2]

o /1 S)-N-(2,3-dichlorobe o RS
OVN\/Q/E . (S)-N-(2,3-dichlorobenz s N
LF yb)-5-fluoro-8-0x0-5,6.7, g cl
252 . ol e [ f B
( 8-tetrahydroquinaling-5 S ﬂ/
N -carboxamide
© IM -g-34
T F | (S)N-(2-chloro-4-(triflu ; [f‘}/"ﬁ
R = F ) O N A
o B J)< oromethyhbenzyl)-5+flu G Crl
Xy R P T
253 “ /<i- él oro-8-0x0-5,8,7 8-elra [ //L/] 8]
[ j hydroguinoline-5-carbo &
NN .
xamide )
0 M 1-d-4
F g
o. gj’\iﬂ (8)-5-flucre-8-oxa-N-(2, oi_y}rja\);},IF
e F | 3a-vifuorobenzy)-5.6, | A< F
254 s F o | o
[ 7 7.8tetrahydroguinoling | L A
Vi r -5-carboxamide DH
e Ex 108
NF T | (S)-N-((3.5-dichloropyri " N"’TCZ
H\)\ i . OQ\/N\/’JQ\
OYN \( din-2-ylimethyt)-5-fluor Ve 4
255 A ,<F cl 0-8-0xo-5.6,7 8-tetrahy “/TE o
| noling-5- TN
EN/ drzqumclme S-carboxa &
mide
0 ’ Ex 177
[0478] [Table 43]
LG MS LC MS
Examples Examples
Method | IR (min} | [M+H} Method | tR {min) | [M+H]*
246 A 1.51 401.1 251 B 1.44 384.9
247 A 1.51 401.1 252 B 1.40 366.9
248 B 1.44 367.0 253 B 1.49 400.9
249 B 1.33 351.0 254 C 1.35 353.0
250 B 1.31 351.0 255 D 1.43 368.0

[0479] Ex 246
'"H NMR was identified with the Example 13.
[0480] Ex 247
'"H NMR was identified with the Example 13.
[0481] Ex 248
'H NMR (DMSO d6) delta 9.35 (1 H, br), 8.85 (1 H,d, J=4.9Hz), 795 (1 H,dd, J =
7.9,1.8Hz),7.73(1H,dd,J=79,49Hz),7.62 (1 H,d,J=1.8Hz),7.44 (1 H,dd,J
=79,1.8Hz),734(1H,d,J=7.9Hz),4.44 (1 H,dd, ] = 15.9, 6.1 Hz), 4.39 (1 H, dd,
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[0482]

[0483]

[0484]

[0485]

J=15.9,5.5Hz),2.89-2.85 (2 H, m), 2.77-2.58 (2 H, m).

Ex 249

'H NMR (DMSO d6) delta 9.31 (1 H, br), 8.85 (1 H, dd, J =4.9, 1.8 Hz), 7.95 (1 H,
dd,J=79,1.8Hz),7.73(1 H,dd, ] =7.9,49Hz),7.45 (1 H,dd, J =8.6, 3.1 Hz), 7.38
(1H,dd,J=8.6,6.1 Hz),7.23 (1 H, ddd, J = 8.6, 8.6, 3.1 Hz), 4.44 (1 H, dd, ] = 15.9,
6.1 Hz),4.39 (1 H, dd, ] = 15.9, 5.5 Hz), 2.94-2.81 (2 H, m), 2.77-2.54 (2 H, m).

Ex 252

'H NMR (CDCl;) delta 8.90 (1 H, dd, J =4.6, 1.3 Hz), 7.75 (1 H,dd, ] =7.9, 1.3
Hz),7.52(1H,dd,J=7.9,4.6 Hz), 748 (1 H,dd, ] =7.9,2.0Hz),7.33 (1 H,dd, J =
7.9,2.0Hz),7.23-7.20 (1 H, br), 7.22 (1 H,dd, ] =7.9,7.9 Hz), 4.68 2H,d,J =5.9
Hz), 3.17 (1 H, m), 3.02 (1 H, m), 2.81 (1 H, m), 2.58 (1 H, m).

Ex 253

'H NMR (DMSO d6) delta 9.35 (1 H, br), 8.84 (1 H,d, J =4.3Hz),7.90 (1 H,dd, J =
7.9,12Hz),7.71 (1 H,dd,J=7.9, 4.3 Hz), 7.29 (1 H, m), 7.19 (1 H, m), 4.43 (1 H,
dd,J=15.3,5.5Hz),4.39 (1 H,dd, J = 15.3, 5.5 Hz), 2.88-2.84 (2 H, m), 2.73-2.56 (2
H, m).
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[Table 44-1]
. General
Intermediates Struciure Chemical Name Substrate P d
rocedure
. ol
O u f\i
M Jf | {S)-N-(4-chloro-2-fluoro Oy Ny
O\\»'N\/ X IF
IF T benzy)-5-fluore-8-axo- e E
13 PN F ‘ R j o
ﬁ I J 5.6,7 8-tetrahydroquino '\N/
N kg line-5-carboxamice OH
© Ex 111
~_F
H f\U:F {S}-N-{2.3-dichloro-4-fl O ﬁ J;/I
O N c E \\{F\-«' Tl
) TF uorobenzyl)-5-flucro-8- N Ci
l-c-14 P Cl E I 0
] ox0-5,5,7,8-tetrahydroq NF
SN uinoline-5-carboxamide Ok
o M Id-2
Ci e ct
27 ! . ] i H T
o B K(: {8)-N-(4-chiore-2 3-difl OWNVN\T/ .
it F ILF
S tiorobenzyl)-5-fiuoro-8- o F
le-15 e F - i j 0
[ ~ ox0-5.8,7 8-tetrahydrog N
NF uinoline-5-carboxamide A4
0 Ex 183
o _Cl Y
e H
ko[ (S)-N-{2,4-dichloro-3-1 o\\,ﬁvk ;
O Ny A g
NG uorobenzyl)-5-flucre-8- > cl
I-5-18 e a fj a
E Syt ox0-5,8,7 8tetrahydrog | N\ A
N7 uinoling-5-carboxamide OH
0 iM -d-3
~_F
S ar. v T
o - | {8§-N-{2,4-diffuorobenz NN
\\3/ e R ZF
T F YI)-B-luovo-8-0x0-5.6,7, | a4 F
le17 e F i i ©
] 8-tetrahydroquincline-5 N7
N? -carboxamide OH
o] Ex 109
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[Table 44-2]

A~ F N, f/{\l -F
K l (S)-N-(3-chioro-2.4-difl I \NE N N
O NoAsy gy Y o
RS uorobenzyl)-5-flucro-8- < F
l-c-18 P F e 0
e ox0-5,5,7 8-tetrahydrog | £ 2l .
» Ny
SN uinotine-S-carboxamide OH
o Ex 185
E A i " F s l G
oo Rl ] (S)-N-{4-chloro-2,6-dif Oy Mo )\\Tj/
LS IF L uorobenzyl)-S-fluoro-8- S /2‘{ F o
-G - N
H/ = oxo-5,8,7 8-tetrahydrog Lm'l\{’
‘N uinofine<5-carboxamide Obl
o Ex 184
F. ,F F\ /\\ -F
= _ H J/
0;\/5\/ \(i {S)-N-{2-chloro-4,6-dif} Oir*’;‘\ N
3 uorobenzyl)-5-flucro-8- ol cl
l-c-20 - C ) i/‘j/ N o
| N oxp-5,8,7 8-tetrahydrog ‘\N" .
N uingline-5-carboxamide -
(o] Ex 176
Cla__ .Gl
Hc'jff E ¢ @n@adetioost | g T
ENLNS ydroxymethyibenzy)-5 ?F\/ ol
f-c-21 N <F op | fluoro-8-0x0-5.6.7 8-tet [A\ OH B
(I rahydrmquinoline-5-car N7 ]
N7 , [
boxamide
M le-35
o ¢ (S)-N-{2-{{(tert-butyldim H@\ T
o H \{/j/ ethylsilyljoxy)methyl)-6- ();},&Lv,k-§(Tr i L
p = | 4 . IF A
2D i E Si|f< chloro-4-fluorobenzyl) ﬂ/j//{ &SI o
E \J;1 07| Bfluoro-B-ox0-5.6,7.84 | L 2h -
L B
N ‘/ etrahydroguinoline-5-ca OH
e}
rhoxamide M I-d-6
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[Table 44-3]
cl . . o O
e (S)-N-{(B)-1-(2.4-gichio oo B I I
OX’/ N _ rophenyljethyl)-5-fluoro %f £ ;I’
ho-23 A o | eooss T tetaydr | Y o
! P oguinoline-5-carboxami \N/\Z/
N de OH
¢ 1M t-¢-1
= I I ' Sl
O (G NH((8)-1-(2,4-dichlo H ;
v [ J O NI
0%:’”\/ ‘Qr rophenyllethyl)-8-fluorg F &
-o-24 w2 8-0x0-5,6,7,8-tetrahydr | || *’ﬁ o
(/ oquinoline-5-carboxami | N7 Y
N de on
o M 105
F Pavy
% (S)-N-((R)-1-(2-chloro-4 ;
H | Oy N Ay
0%:/?:\]/ Xy Hluorophenylyethyl}-5-f1 /-(F 5
l-c-25 N ¢l uoro-8-0x0-5,6,7 8-tetr | {7 \J o
P
L ahydroquinoline-5-carb NTY
N ) GH
oxamice
O Ex 237
F A
= (8)-N-{{8)~1-(2-chloro-4 . \Ef
H { | O N A~
O\\;,N\:/\\ fluorophenyljethyl}-§-fl LI ¢
f-c-26 Ny PG uoro-8-0x0-5,6,7,8-tetr | = O
(\,];(\) ahydroquinoline-5-carb | N7y
N S oxarnide OH
Ex 238
H ¢ (8)-N-{2.4-dichlorophen o N {
OQ_\&,N\/f /J»% 8 & \g F\/l\
WF I | ethyi)-5-fuoro-8-oxa-5, | -~ P
l-c-27 Ryp” #F g P i j 0
& T 8,7.8-tetrahydroquinetin |y #
N g e-B-carboxamide on
Ex 191
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[0487]

[0488]

[0489]

[0490]
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[Table 44-4]
, cl
H f;i {8)-N-{{rans)-2-(2 4-dic o, Ry ) /:\v
O%;”sﬁ\ hlorophenyl)cyclopropyt /‘“<F | /\
H ESY NN
l-c-28 m # oy | )-5-Hluoro-8-0x0-5,6,7.8 (j ] ! 0
Py ; e N7 YT
N ﬂ/ tetrahydroguinaiing-5 A
o] carboxamide
Ex 238
P S
y ] (8)-5-flucro-N-{{1-morp . H\L)J
OYN\ \N/\ hofinocyelohexylimethy \\‘;F T/\o
f-c-29 w F O | I-8ox0-567 8tewahy | Y ! 0
(/ droquinoline-5-carboxa ‘i\//\_
N mide o
Q Ex 1892
o {S)-N-{{4-{2 4-dichlorap ,/07
DH- L
C\/ﬁ. j - henyl)’tetrahydr‘o 2H-py o%/a: &L\\“
o0 - @\ ran-4-ylmethyt)-5-fiuor A e Aeg o
Ff al of| 0-B-0x0-5,678tetrahy | L
N7 \’g droquinoline-5-carboxa S
O mide Ex 240
A~ AN
v (8)-N-(2 4-gichlorobenz o N s I
D%_/N\//ﬁ// B
31 F ) yl)-5-fluoro-3-methyl-8- \/ﬁ o] o
-G~ ~ 1
\(\\‘ 7N o%x0-5,6,7,8-tetrahydrog &m/ §
N uinoling-5-carboxamide O
© Ex 243
,4‘! F | (8)-N-{2-chloro-4-fluoro o Hfj/
0\\;/'\‘\ ™ henzyl}-5-fluoro-3-meth ?;;F \\(f:s
f-c-32 o yl8oxo-587 8 tetany | [ ) 0
\[;‘XT] droquinoline-5-carboxa N ‘/
OH
mide
© Ex 244
IM I-c-13
MS (ESI) m/z: 350.8 (M+H)+.
IM I-c-14
MS (ESI) m/z: 384.8 (M+H)+.
IM I-c-15
MS (ESI) m/z: 368.8 (M+H)*.
IM I-c-16
MS (ESI) m/z: 384.8 (M+H)*.
IM I-c-17
MS (ESI) m/z: 334.8 (M+H)*.
IM I-c-18

[0491]

MS (ESI) m/z

1 368.8 (M+H)*
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[0492] 1M I-c-19
MS (ESI) m/z: 368.8 (M+H)".
[0493] 1M I-c-20
MS (ESI) m/z: 368.8 (M+H)".
[0494] 1M I-c-21
'H NMR and MS were identified with the Ex 14.
[0495] 1M I-c-22

[0496]

[0497]

[0498]

[0499]

[0500]

'H NMR (CDCl;) delta 8.88 (1 H, ddd, J =4.3,1.8, 1.2 Hz), 7.74 (1 H,brd, ] =7.9
Hz),7.50 (1 H,dd,J=7.9,43Hz),7.14(3H,brd, J=79Hz),488 (1H,d,J=134
Hz),4.82(1H,d,J=134Hz),4.71 (1 H,dd,J=14.1,5.5Hz),4.62 (1 H,dd, J =
14.1, 5.5 Hz), 3.16 (1 H, m), 2.99 (1 H, m), 2.79 (1 H, m), 2.54 (1 H, m), 0.94 (9 H, s),
0.12(3H,s),0.11 3H, s).

MS (ESI) m/z: 494.8 (M+H)*.

IM I-c-23

'H NMR (CDCl;) delta 8.87 (1 H, ddd, J =4.3, 1.8, 1.2 Hz), 7.67 (1 H, dd, J = 7.9,
2.4Hz),748(1H,dd,1=79,43Hz),7.43(1H,d,J=18Hz),7.33(1H,d,J]=8.6
Hz),7.29 (1 H, dd, J =8.6,2.4 Hz), 7.12 (1 H, br), 5.42 (1 H, m), 3.18 (1 H, m), 3.02
(1 H, m), 2.83 (1 H, m), 2.59 (1 H, m), 1.62 (3H, d, J = 6.7 Hz).

MS (ESI) m/z: 381.4 (M+H)*.

IM I-c-24

'H NMR (DMSO d6) delta 9.34 (1 H, brd, J = 6.1 Hz), 8.85 (1 H, br d, J = 4.3 Hz),
7.97(1H,dd,J=7.9,1.8Hz),7.74(1 H,dd,J=7.9,49Hz),7.59 (1 H,d,J= 1.8
Hz),7.57(1H,d,J=79Hz),7.48 (1 H,dd,J=7.9, 1.8 Hz), 5.23 (1 H, m), 2.83 (1 H,
m), 2.74-2.50 (3 H, m), 1.44 (3 H, d, J =7.3 Hz).

MS (ESI) m/z: 381.0 (M+H)+.

IM I-c-25

'H NMR (DMSO d6) delta 9.28 (1 H, brd, J =7.3 Hz), 8.81 (1 H,brd, ] =4.3 Hz),
7.84(1H,dd,J=7.9,1.8 Hz), 7.69 (1 H,dd, J =7.9,4.3 Hz), 7.59 (1 H, dd, ] = 8.6,
6.1 Hz),7.37 (1 H,dd, ] =8.6,2.4 Hz), 7.24 (1 H, dt, ] = 8.6, 2.4 Hz), 5.26 (1 H, m),
2.98-2.80 (2 H, m), 2.77-2.54 (2H, m), 1.43 (3 H, d, ] = 6.7 Hz).

MS (ESI) m/z: 365.0 (M+H)+.

IM I-c-26

'H NMR (DMSO d6) delta 9.32 (1 H, brd, J =7.3 Hz), 8.85 (1 H,d, ] =4.3 Hz),
798 (1H,brd,J=79Hz),7.74 (1 H,dd,J=7.9,4.3 Hz), 7.60 (1 H, dd, J = 8.6, 6.1
Hz),7.40 (1 H,brd,J=9.2Hz),7.28 (1 H, dt, ] = 8.6, 2.4 Hz), 5.26 (1 H, m), 2.83 (1
H, m), 2.76-2.51 (3H, m), 1.44 (3 H, d, J =7.3 Hz).

MS (ESI) m/z: 365.0 (M+H)*.

IM I-c-27



194

WO 2018/168818 PCT/JP2018/009627

[0501]

[0502]

[0503]

[0504]

[0505]

'H NMR (CDCl,) delta 8.88 (1 H, brd, J =4.3 Hz), 7.57 (1 H, d, ] = 7.9 Hz), 7.49 (1
H,dd,J=7.9,43Hz),7.43(1H,d,J=1.8Hz),7.23 (1 H,dd,J=7.9, 1.8 Hz), 7.18
(1H,d,J=79Hz), 6.85 (1 H, br), 3.77-3.62 (2 H, m), 3.17-2.94 (4 H, m), 2.74 (1 H,
m), 2.52 (1 H, m).
MS (ESD) m/z: 381.0 (M+H)*.

IM I-c-28

'H NMR (CDCl,) delta 8.91 (1 H, m), 7.81 (1 H,dd, J =7.9, 1.8 Hz), 7.57-7.53 (1 H,
m), 7.403 (0.5H,d,J=2.4Hz), 7.397 (0.5H, d,J=2.4 Hz), 7.189 (0.5 H, dd, ] = 8.6,
1.8 Hz), 7.185 (0.5 H, dd, J = 8.6, 1.8 Hz), 7.09 (0.5 H, d, ] = 8.6 Hz), 7.08 (0.5 H, d, J
= 8.6 Hz), 7.06 (1 H, br), 3.23-3.14 (1 H, m), 3.10-2.96 (2 H, m), 2.89-2.76 (1 H, m),
2.64-2.54 (1 H, m), 2.36-2.29 (1 H, m), 1.44-1.30 (2 H, m).

MS (ESI) m/z: 393.3 (M+H)".

IM I-c-29

'H NMR (CDCl;) delta 8.90 (1 H, ddd, J =4.3, 1.8, 1.2 Hz), 7.77 (1 H,dd, J = 7.9,
1.2Hz),7.53 (1 H,dd,J=7.9,4.3 Hz), 7.46 (1 H, br), 3.73 (4 H, dd, ] = 4.9, 4.3 Hz),
3.48 (1 H,dd,J=13.8,4.9 Hz), 3.45 (1 H, dd, J = 13.8, 4.9 Hz), 3.17 (1 H, m), 3.02 (1
H, m), 2.83 (1 H, m), 2.66 (4 H, dd, J =4.9, 4.3 Hz), 2.57 (1 H, m), 1.76-1.22 (10 H,
m).

MS (ESI) m/z: 390.4 (M+H)".

IM I-¢-30

'H NMR (CDCl;) delta 8.87 (1 H, ddd, J =4.9, 1.8, 1.2 Hz),7.48 (1 H,d,J=1.8
Hz),7.46 (1 H,dd,J=7.9,4.9 Hz), 7.35-7.32 (2 H, m), 7.29 (1 H, d, J = 8.6 Hz), 6.40
(1H,brd,J=6.1Hz),4.16 (1 H,dd,J=14.1,6.1 Hz), 3.98 (1 H,dd, J = 14.1, 6.1
Hz), 3.92-3.83 (2 H, m), 3.73-3.61 (2 H, m), 3.06 (1 H, m), 2.93 (1 H, m), 2.61 (1 H,
m), 2.47-2.36 (3 H, m), 2.13-2.08 (2 H, m).

MS (ESI) m/z: 450.9 (M+H)*.

IM I-c-31

'H NMR (CDCl,) delta 8.68 (1 H, brs), 7.462 (1 H,d,J=1.8 Hz),7.456 (1 H,d, ] =
2.4Hz),7.37(1H,d,J=79Hz),7.27 (1 H,dd, J=7.9, 1.8 Hz), 7.23 (1 H, br), 4.64
(1H,dd,J=15.3,6.1 Hz),4.61 (1 H,dd, J=15.3,6.1 Hz), 3.11 (1 H, m), 2.97 (1 H,
m), 2.79 (1 H, m), 2.54 (1 H, m), 2.40 (3 H, s).

MS (ESI) m/z: 381.0 (M+H)".

IM I-c-32

'H NMR (CDCl;) delta 8.69 (1 H, brs), 746 (1 H,d,J=1.2Hz), 742 (1 H,dd, J =
8.6,6.1 Hz), 720 (1 H,dd, J =7.9,2.4 Hz), 7.20 (1 H, br), 7.01 (1 H, dt, ] = 8.6, 2.4
Hz),4.64 (1 H,dd,J=14.7,6.1 Hz),4.61 (1 H, dd, J = 14.7, 6.1 Hz), 3.10 (1 H, m),
2.97 (1 H, m), 2.79 (1 H, m), 2.54 (1 H, m), 2.40 (3 H, s).

MS (ESI) m/z: 365.2 (M+H)".
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The following Intermediates were prepared by General Procedure G or H (Table

In the preparation of the Intermediate (IM) I-g-16, the TBS group was removed

under this reaction condition.

[0507] [Table 45-1]
! . General
Intermediates Structure Chemical Name Substrate " 4
rocedure
_;5\ /Cl
o I:I‘) | {28,5'6)-N-{2,4-dichioroben
YT zyl)-5'fluora-6',7'-dihydro-5'
l-g-8 PN f . ) . i, O
E \L H-spirofoxirane-2,&-quinolin o M i’
o X
N e}-5-carboxamide Y L
o} e }
O o
o, .
o[ {2R,5'S)-N-(2 4-dichloroben NT Y
Oy N ey (¢]
Y i zyl)-5"-fluoro-8', 7-dibydro-5'
l-g-¢ P c . ) R Ex 284
§ ‘L H-spirofoxirane-2,8-quinolin
N 4 e}-5'-carboxarmide
Q...f
PN i
o & i/ i {2R 5'R})-N-{2,4-dichlorcben
YN 2yl)-5-flupro-6, 7'-dibydro-5'
-g-10 < cl ) ) o G
m H-spirafoxirans-2 8-guinolin H f\ ﬂ/
NTY e}-5-carboxamide 0*(':\" N
~ -Gl ,J\/
o B ;T {28,5'R)-N-{2,4-dichloraben ) V
TFV el zyl)-&'-fluaro-6', 7-cihydro-5'
f-g-11 A &l S T I 1-e-26
( \J\ ] H-spirofoxirane-2.8'-quinolin
SV i :
O}S e}-5"-carbaxamide
o~ F
o X I\E/ (25,5'S)-N-{2-chiora-4-fluor
N e obenzyl)-5-flunre-§,7'-dihyd
Ig-12 e cl .
E \} E ro-5"H-spirofoxirane-2,8"-qgui
N'//\% raline}-5'-carboxamide
a]
A N
H l {2R,5'S}-N-{2-chlora-4-iluor
O‘\\/N X
113 /=< E é E abenzyl}-5'-fluore-6',7'-dihyd Ex 249
~g- 2 X
g ! = ro-5'H-spirofoxirane-2,8"-qui
N - noling]-5'-carboxamide
fa s
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[Table 45-2]
(258,5'S)-N~(2,4-dichiorg-6+
hydroxymethyiibenzyl}-5'-flu
-g-14 oro-8',7'-dihydro-5'H-spirofo G ol
xirahe-2 8'-quinoline]-5-car o ,NV:O
boxamide \;;:F g
H/\\ \T “oH
(2R 5'S)-N-(2.4-dichloro-6-( \N"\E"
hydroxymethyhibenzyl)-5"-fiu M Le.21
-g-15 oro-8'.7'-dihydra-5'H-spirafo
«lrane-2,8-guingline]-5-car
boxamide
(25,5S)-N-({2-chioro-4-fluor HClT‘d \H’F
o-B-{hydroxymethyl)benzyl}- O\\;?V \ ‘lJ<
1-g-16 5iluoro-6.7dibydro-SHsp | { T ] 07
irofoxirane 2,8 quinolie}s' |
-carboxamide
1M f-c-22
o[ I ' (28,5S)-5-fluoro-N-(2.3,4-ir
O N S | !
Lg17 IF }1: lfiuort'abenz‘yi)-ﬁ ‘?-dxhyéro-‘s
m "H-spirofoxirane-2,8-quinoli ) /\{,F
N'/ Zj nel-5'-carboxamide D%;,I:\ \)%T,;\F
o) -4 F
F \N{ J
o%_/s\/ \/i i .(ER‘SS)~5—ﬂuor‘o—.i\i-’(Q,S,d--tr ! |
118 IF I |f§uor0benz.yi)«6 .?»dthydro-:S Ex 254
f =y ﬂ ‘H-spirofoxirane-2,8-guinoli
NT - nel-5"-carboxarnide
O-£
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F
JEN
# w OO
. H {28.5'S)-N-{2 4-diflucrobenz O Mo \/’
Qo Ny Y e ¥
19 IE yi}-5'-fluoro-8',7-dihydro-5'H Vﬁ F a
9 (\Y\ F -spiro[oxivane-2,8"-quinaline EN//\ P :
Py }-5"-carboxamide é
IM -¢-17
{25,5'S)-N-{4-chloro-2-fluor
obenzyi}-5-fiuoro-6,7'-difyd
f-g-20 . ) .
ra-5"H-spirofoxirane-2,8'-gui o L
H
noline]-5'-carboxamide Oy, N, /%/1
:F
e ¢
9 G
L
{2R,5'S)-N-(4-chlcro-2-flucy o
b1 obenzyi)-&'-fiuoro-6', 7-dihyd M [-¢-13
g ro-5'H-spirofoxirane-2,8"-qui
noline}-5-carboxamide
y F-\?,/,\j,(!l
{28,5'S)-N-2 4-dichioro-6-l Oy No_ A 1
uorobenzyl)-5-fluore-6',7'-di Q\f F e]
f-g-22 . ‘ h G
hydro-5'"H-spirofoxirane-2,8' W
-guinoline}-&'-carboxamide 0
EX 251
oG
s st . CX
{28,5'S)-N-(2 4-dichlora-3- O N \T “F
o2 uorobenzyl)-5'-fluoro-6, 7-di "Qj/?\F Gi o
k hydro-5'H-spirofoxirans-2,8' EN/ \Tt/]
-quinoline}-5'-carboxamide Q
IM l-c-16
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[Table 45-4]
o F no [ TF
H {28,5'8)-N-{2,3-dichloro-4-Hl QN Ay
OQYNV W - S Cl
¥ Cl 1 oroberzyt-5tluoro-8 7 di | a4 Gi
fg-24 ~ Gl N E o G
1 e hydro-5'H-spirofoxirane-2,8' P
NIJ\\?_/ -quineline}-5'-carboxamide g
0 IM -c-14
Foo i F 4 ) g
H | (28,5'S)-N-{2-chloro-4,6-difl O N Ay
LN T
EN= uorcbenzyi)-5'-fluoro-6',7'-di NP el
k25 A cl . Y G
[/i 3 hydro-5'H-spirofoxirane-2.8' \N;\[)
N - ' -quinaline}-5'-carboxamide &
0 IM l-c-20
Z Cl //\I./CI
« i {28,5'S})-N-{4-chlore-2,3-gill ovn\/\/\ .
F uorobenzyi}-5'-fluora-6',7"-di F
I-g-26 F K ) (j G
hydro-5'H-spirofoxirane-2,8'
-quingline]-5'-carboxamide
M l-¢-15
Z ’ F
{28,5'8)-N-(3-chloro-2 4-clifl \J NN
uorchenzyly-5'-fluoro-6",7"-di ,
g-27 e S G
hydro-5’H-spirofoxirane-2,8' N
-quinctine}-5'-carboxamide o
IM [-¢-18
F P Gt
H
{28,5'S}-N-{4-chlore-2,6-aifl Ok,N\ %(Er
sorobenzyl)-5-fluoro-6', 7-di ' F
t-g-28 ¥ C ( = G
hydro-5'H-spirofoxirane-2,8' N
-quinoling}-5'-carboxamide é‘
IM [-o-1G
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[Table 45-5]

o _Cl
v ) & | (28, 5:9)N-(R)-1-(2.4-dlchi v 0
(O N
Oy N Ay orophenylyethyl)-5-flucrc-6', Yo T I
-g-29 o ,,EQF Cl 7'-dihydro-5'H-spira[oxirane~ ﬂ/ﬁ\/\ G
[1 Py ] 2,8-quinoline}-5-carhoxami | N E‘}
NN
% de
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'"H NMR and LCMS were identified with the IM I-g-5.
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[0512] 1IMI-g-12
'H NMR and LCMS were identified with the IM I-g-6.
[0513] IMI-g-13
'H NMR and LCMS were identified with the IM I-g-7.
[0514] 1IMI-g-14

[0515]

[0516]

[0517]

[0518]

[0519]

'H NMR (CDCl,) delta 8.61 (1 H, br dd, J = 4.9, 1.8 Hz), 7.59 (1 H, br), 7.45 (1 H, d,
J=18Hz),7.43 (1 H,brdd,J=7.9, 1.8 Hz), 7.36 (1 H,d, J = 1.8 Hz), 7.21 (1 H, dd,
J=79,49Hz),4.80 (1 H,dd, J = 14.7, 6.1 Hz), 478 (2 H,d, J = 6.1 Hz), 471 (1 H,
dd,J=14.7,6.1Hz),3.85 (1 H,d,J=6.1 Hz),3.73 (1 H, (, = 6.1 Hz), 3.02 (1 H, d, J
= 6.1 Hz), 2.71 (1 H, m), 2.54 (1 H, m), 2.29 (1 H, m), 2.10 (1 H, m).

MS (ESI) m/z: 411.1 (M+H)*.

M I-g-15

'H NMR (DMSO-d6) delta 8.77 (1 H, br), 8.60 (1 H, d, J =4.9 Hz), 7.64 (1 H, d, J =
7.9Hz),7.55 (1 H,d,J= 1.8 Hz), 748 (1 H,d, J = 1.8 Hz), 7.41 (1 H, dd, ] = 7.9, 4.9
Hz),5.52 (1 H,,J=5.5Hz), 468 2H,d,J=5.5Hz),4.51 (1 H,d,J = 14.7 Hz), 4.46
(1H,d,J=14.7Hz),343 (1H,d,J=6.1 Hz), 3.05 (1 H,d, J = 6.1 Hz), 2.50 (1 H, m),
2.33-2.23 2 H, m), 2.13 (1 H, m).

MS (ESI) m/z: 410.7 (M+H)*.

IM I-g-16

'H NMR (CDCl;) delta 8.61 (1 H, ddd, J=4.9, 1.8, 1.2 Hz), 7.57 (1 H, br d, J = 6.1
Hz),7.43 (1 H, ddd, T =7.9, 1.8, 1.2 Hz), 7.20 (1 H, dd, J = 7.9, 4.9 Hz), 7.18 (1 H, dd,
J=179,2.4Hz),7.10 (1 H, dd, J = 8.6, 2.4 Hz), 4.82-4.77 3H, m), 4.71 (1 H, dd, T =
14.7,6.1 Hz), 3.85 (1 H,d, J=6.1 Hz), 3.74 (1 H, t, ] = 6.1 Hz), 3.02 (1 H, d, ] = 6.1
Hz), 2.72 (1 H, m), 2.54 (1 H, m), 2.29 (1 H, m), 2.10 (1 H, m).

MS (ESI) m/z: 394.8 (M+H)*.

M L-g-17

'H NMR (DMSO d6) delta 9.32 (1 H, br), 8.61 (1 H, br dd, J = 4.9, 1.8 Hz), 7.80 (1
H,brdd, 7=7.9, 1.8 Hz), 7.61 (1 H, dd, T = 7.9, 4.9 Hz), 7.35-7.16 (2 H, m), 4.45 (2
H,m),3.72 (1 H,d,J = 6.1 Hz), 3.03 (1 H, d, J = 6.1 Hz), 2.60-2.41 (2 H, m), 2.27 (1
H, m), 1.90 (1 H, m).

MS (ESD) m/z: 367.0 (M+H)-.

IM I-g-18

'H NMR (DMSO-d6) delta 9.31 (1 H, br), 8.61 (1 H, brd, J = 4.9 Hz), 7.64 (1 H, d, J
=7.9Hz),7.41 (1 H,dd, J=7.9,4.9 Hz), 7.32 (1 H, m), 7.22 (1 H, m), 4.45 (1 H, dd, J
=15.3,5.5Hz), 441 (1 H,dd, T = 15.3,5.5 Hz), 3.43 (1 H,d, = 6.1 Hz), 3.05 (1 H, d,
J=6.1Hz),2.50 (1 H, m), 2.38-2.23 (2 H, m), 2.12 (1 H, m).

MS (ESI) m/z: 367.0 (M+H)*.

IM I-g-19
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[0520]

[0521]

[0522]

[0523]

'H NMR (CDCl,) delta 8.65 (1 H, brdd, J=4.9, 1.8 Hz), 7.52 (1 H, brdd, T= 7.9, 1.8
Hz), 7.41 (1 H, m), 7.25 (1 H, brdd, = 7.9, 49 Hz), 7.17 (1 H, br d, J = 6.1 Hz),
6.96-6.87 (2 H, m), 4.66 (1 H, dd, J = 14.7, 6.1 Hz), 4.58 (L H, dd, T = 14.7, 6.1 Hz),
3.80 (1 H, d,J=6.1Hz),3.05 (1 H, d,J =6.1 Hz), 2.79 (1 H, m), 2.60 (1 H, m), 2.34
(1 H, m), 2.15 (1 H, m).
MS (ESD) m/z: 349.9 (M+H)*.
M I-g-20
'H NMR (CDCl,) delta 8.63 (1 H, brdd, J=4.9, 1.8 Hz), 7.49 (1 H, brdd, T= 7.9, 1.8
Hz),7.35 (1 H, m), 7.23 (1 H, brdd, J = 7.9, 4.9 Hz), 7.19-7.11 (3 H, m), 4.64 (1 H,
dd,J=14.7,6.1 Hz),4.56 (1 H,dd, J = 14.7, 6.1 Hz), 3.87 (1 H, d, T = 6.1 Hz), 3.03 (1
H,d,J=6.1Hz),2.77 (1 H, m), 2.58 (1 H, m), 2.32 (1 H, m), 2.13 (1 H, m).
MS (ESD) m/z: 364.8 (M+H)*.

M I-g-21

'H NMR (CDCl;) delta 8.65 (1 H, brdd, J =4.9, 1.8 Hz), 7.53 (1 H, brdd, ] = 7.9,
1.8 Hz), 7.34 (1 H, dd, ] = 7.9, 6.7 Hz), 7.25 (1 H, dd, ] = 7.9, 4.9 Hz), 7.26-7.13 (3 H,
m), 4.65 (1 H,dd, J = 14.7, 6.1 Hz), 457 (1 H, dd, ] = 14.7, 6.1 Hz), 3.52 (1 H, d, ] =
6.1 Hz), 3.08 (1 H, d, J = 6.1 Hz), 2.67 (1 H, m), 2.53-2.40 (2 H, m), 2.19 (1 H, m).

MS (ESI) m/z: 364.8 (M+H)*.

M I-g-22

'H NMR (CDCl;) delta 8.62 (1 H, br dd, J = 4.9, 1.8 Hz), 7.53 (1 H, br dd, T = 7.9,
1.8 Hz),7.31 (1 H,d,J = 1.8 Hz), 7.24 (1 H, brdd, ] = 7.9, 4.9 Hz), 7.12 (1 H, dd, ] =
8.6, 1.8 Hz), 7.02 (1 H, br), 4.78 (1 H, dd, J = 14.7, 6.1 Hz), 4.69 (1 H, dd, T = 14.7,
6.1 Hz), 3.85 (1 H,d, T = 6.1 Hz), 3.02 (1 H, d, J = 6.1 Hz), 2.76 (1 H, m), 2.56 (1 H,
m), 2.31 (1 H, m), 2.14 (1 H, m).

MS (ESI) m/z: 398.7 (M+H)*.

M I-g-23

'H NMR (CDCl,) delta 8.63 (1 H, br dd, J = 4.9, 1.8 Hz), 7.50 (1 H, brdd, T = 7.9,
1.8 Hz), 7.34 (1 H, brdd, J = 7.9, 4.9 Hz), 7.26-7.18 (3 H, m), 4.69 (1 H, dd, J = 14.7,
6.1 Hz), 4.65 (L H, dd, T = 14.7, 6.1 Hz), 3.86 (1 H, d,J = 6.1 Hz), 3.03 (1 H,d, T = 6.1
Hz), 2.76 (1 H, m), 2.57 (1 H, m), 2.33 (1 H, m), 2.14 (1 H, m).

MS (ESI) m/z: 398.8 (M+H)*.

IM I-g-24

'H NMR (CDCl,) delta 8.63 (1 H, br dd, J=4.9, 1.8 Hz), 7.49 (1 H, br dd, T = 7.9,
1.8 Hz), 7.38 (1 H, dd, T = 8.6, 5.5 Hz), 7.24 (1 H, br dd, T = 7.9, 4.9 Hz), 7.25-7.22 (1
H, br), 7.12 (1 H, dd, J = 8.6, 7.9 Hz), 4.69 (1 H, dd, J = 15.3, 6.1 Hz), 4.65 (1 H, dd, J
=15.3,6.1 Hz), 3.86 (1 H, d, J= 6.1 Hz), 3.03 (1 H, d, J = 6.1 Hz), 2.76 (1 H, m), 2.57
(1 H, m), 2.32 (1 H, m), 2.14 (1 H, m).

MS (ESI) m/z: 398.8 (M+H)*.
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[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

IM I-g-25

'H NMR (CDCl,) delta 8.62 (1 H, brdd, J =4.9, 1.8 Hz), 7.54 (1 H, brdd, ] =7.9,
1.8 Hz), 7.24 (1 H, m), 7.06 (1 H, brdd, J = 7.9, 4.9 Hz), 7.01 (1 H, br), 6.86 (1 H, m),
478 (1 H,dd,J=14.7,5.5Hz),4.68 (1 H,dd,J=14.7,5.5Hz),3.86 (1 H,d,J=6.1
Hz),3.02(1 H,d,J=6.1 Hz), 2.76 (1 H, m), 2.56 (1 H, m), 2.32 (1 H, m), 2.14 (1 H,
m).

MS (ESI) m/z: 382.8 (M+H)+.

IM I-g-26

'H NMR (CDCl,) delta 8.63 (1 H, br dd, J =4.9, 1.8 Hz), 7.50 (1 H, brdd, ] =7.9,
1.8 Hz), 7.28-7.08 (4 H, m), 4.66 (1 H, dd, ] = 14.7, 6.7 Hz), 4.61 (1 H, dd, ] = 14.7,
6.7Hz),3.87 (1 H,brd,J=6.1 Hz),3.03 (1 H,brd, J =6.1 Hz), 2.76 (1 H, m), 2.57 (1
H, m), 2.33 (1 H, m), 2.15 (1 H, m).

MS (ESI) m/z: 382.8 (M+H)*.

IM 1-g-27

'H NMR (CDCl;) delta 8.63 (1 H, brdd, J =4.9, 1.8 Hz), 7.49 (1 H, brdd, ] =7.9,
1.8 Hz), 7.31 (1 H, m), 7.24 (1 H, br dd, J = 7.9, 4.9 Hz), 7.19 (1 H, br), 7.00 (1 H,
ddd, J=8.6,4.3,1.8 Hz), 4.64 (1 H,dd, J =14.7, 6.1 Hz), 459 (1 H, dd, J = 14.7, 6.1
Hz),3.87 (1 H,d,J=6.1 Hz), 3.03 (1 H, d, ] = 6.1 Hz), 2.76 (1 H, m), 2.57 (1 H, m),
2.32 (1 H, m), 2.13 (1 H, m).

MS (ESI) m/z: 382.8 (M+H)*.

IM I-g-28

'H NMR (CDCl;) delta 8.62 (1 H, brdd, J =4.3, 1.8 Hz), 7.51 (1 H, brdd, ] =7.9,
1.8 Hz), 7.24 (1 H, brdd, J =7.9, 4.3 Hz), 7.06-6.99 (3 H, m), 4.71 (1 H, dd, J = 14.7,
5.5Hz),4.61 (1H,dd,J=14.7,49Hz),3.86 (1 H,d,J=6.1 Hz),3.02(1 H,d,J=6.1
Hz),2.74 (1 H, m), 2.56 (1 H, m), 2.30 (1 H, m), 2.13 (1 H, m).

MS (ESI) m/z: 382.8 (M+H)+.

IM I-g-29

'H NMR (CDCl;) delta 8.60 (1 H, br dd, J =4.9, 1.8 Hz), 7.45 (1 H, d, ] = 1.8 Hz),
7.44(1H,brdd,J=79,1.8Hz),7.37 (1 H,d,J=8.6Hz),7.30(1 H,dd,J=8.6,1.8
Hz),7.19(1 H,dd,J=79,49Hz),7.13 (1 H, br), 547 (1 H,m), 3.85(1 H,d,J =6.1
Hz),3.02(1 H,d,J=6.1 Hz), 2.78 (1 H, m), 2.58 (1 H, m), 2.35 (1 H, m), 2.16 (1 H,
m), 1.60 3 H,d,J=7.3 Hz).

MS (ESI) m/z: 395.3 (M+H)+.

IM I-g-30

'H NMR (CDCl;) delta 8.64 (1 H, br dd, J =4.9, 1.8 Hz), 7.61 (1 H, brdd, ] =7.9,
1.8 Hz), 742 (1 H,d,J = 1.8 Hz), 7.31-7.26 (3 H, m), 7.17 (1 H, dd, J = 6.7, 6.1 Hz),
5.45(1 H, m),3.86 (1 H,d,J=6.1 Hz), 3.01 (1 H, d,J=6.1 Hz), 2.77-2.51 (2 H, m),
2.27(1 H, m), 2.10 (1 H, m), 1.62 (3 H,d, J =7.3 Hz).
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[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

MS (ESI) m/z: 395.2 (M+H)".

M I-g-31

'H NMR (CDCl;) delta 8.59 (1 H,brdd, J=4.3, 1.8 Hz), 7.45 (1 H,brdd, J =7.9,
1.8 Hz),7.41 (1 H,dd,J=8.6,6.1 Hz),7.18 (1 H,dd,J=7.9,4.3Hz),7.16 (1 H, dd, J
=6.1,3.1 Hz),7.14 (1 H, br), 7.03 (1 H, ddd, J = 8.5, 7.9, 3.1 Hz), 5.46 (1 H, m), 3.85
(1H,d,J=6.1Hz),3.02 (1 H,d,J=6.1 Hz), 2.77 (1 H, m), 2.57 (1 H, m), 2.34 (1 H,
m), 2.15 (1 H, m), 1.60 (3 H, d, J = 6.7 Hz).

MS (ESD) m/z: 379.2 (M+H)",

IM I-g-32

'H NMR (CDCl;) delta 8.59 (1 H, brdd, J =4.9, 1.8 Hz), 745 (1 H,ddd, J=7.9, 1.8,
1.2Hz),7.40 (1 H,dd, J=8.6,6.1 Hz), 7.18 (1 H, dd, J = 8.6, 2.4 Hz), 7.16 (1 H, dd, J
=7.9,49 Hz),7.14 (1 H, br), 7.04 (1 H, ddd, J = 8.6, 7.9, 2.4 Hz), 5.45 (1 H, m), 3.50
(1H,d,J=6.1Hz),3.05 (1 H,d,J=6.1 Hz), 2.67 (1 H, m), 2.50-2.42 (2 H, m), 2.22
(1H, m), 1.60 (3H,d, J=6.7 Hz).

MS (ESD) m/z: 379.2 (M+H)".

IM I-g-33

'H NMR (CDCl;) delta 8.64 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.61 (1 H, ddd, J = 7.9,
1.8, 1.2 Hz), 7.36 (1 H, dd, J = 8.6, 6.1 Hz), 7.28 (1 H,dd, J =7.9, 4.9 Hz), 7.16 (1 H,
dd,J=8.6,3.1 Hz), 7.13 (1 H, br), 7.02 (1 H, dt, ] = 8.6, 3.1 Hz), 5.46 (1 H, m), 3.86
(1H,d,T7=6.1Hz),3.02 (1 H,d,J=6.1Hz),2.78-2.52 (2 H, m), 2.28 (1 H, m), 2.10
(1H,m), 1.63 (3H,d, J=6.7 Hz).

MS (ESI) m/z: 378.9 (M+H)".

IM I-g-34

'H NMR (CDCl;) delta 8.64 (1 H, brdd, J=4.3, 1.8 Hz), 8.47 (1 H, d, T =2.4 Hz),
8.10(1H,br),7.78 (1 H,d,J=24Hz),7.74(1H,dd,J=7.9, 1.8 Hz), 7.26 (1 H, dd, J
=7.9,43Hz),4.83 (1 H,dd, J=18.3,49 Hz),4.71 (1 H, dd, J = 18.3, 4.9 Hz), 3.89 (1
H,d,J=6.1Hz),3.05 (1 H,d,J=6.1 Hz),2.83 (1 H, m), 2.62 (1 H, m), 2.40 (1 H, m),
2.16 (1 H, m).

MS (ESI) m/z: 382.5 (M+H)",

M I-g-35

'H NMR (CDCl;) delta 8.61 (1 H,brd, J=4.3Hz),7.43 (1 H,s),7.33(1H,d,J =
7.9Hz),7.25-7.19(2H, m), 7.21 (1H,dd,J=7.9,43Hz),6.86 (1 H,brd,J =49
Hz), 3.86 (1 H,d, J = 6.1 Hz), 3.79-3.63 (2 H, m), 3.08-3.04 2 H, m), 3.02 (1 H,d,J =
6.1 Hz), 2.72 (1 H, m), 2.55 (1 H, m), 2.26 (1 H, m), 2.12 (1 H, m).

MS (ESD) m/z: 395.0 (M+H)",

M I-g-36

'H NMR (CDCl;) delta 8.65 (1 H, m), 7.59 (1 H, m), 7.40 (1 H, d, J = 1.8 Hz), 7.27
(1H,m),7.19(1 H,m), 7.12 (1 H,d, J =8.6 Hz), 7.03 (1 H, br), 3.88 (0.5 H,d, J=6.1
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[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

Hz),3.87(0.5H,d,J=6.1Hz),3.10(1 H, m), 3.03 (1 H,d, J =6.1 Hz), 2.79 (1 H, m),
2.60 (1 H, m), 2.39-2.29 (2 H, m), 2.15 (1 H, m), 1.43-1.31 (2 H, m).
MS (ESI) m/z: 407.3 (M+H)*.
IM I-g-37
'H NMR (CDCl,) delta 8.63 (1 H, ddd, J =4.3, 1.8, 1.8 Hz), 7.55 (1 H,dd, J = 7.9,
1.8 Hz), 7.39 (1 H, br), 7.25 (1 H, m), 3.87 (0.7 H, d, ] = 6.1 Hz), 3.7.-3.69 (4 H, m),
3.54-3.42 (2.3 H, m), 3.06 (0.3H,d, J=6.1 Hz), 3.03 (0.7 H, d, ] = 6.1 Hz), 2.85-2.38
(6 H,m), 2.31 (1 H, m), 2.15 (1 H, m), 1.76-1.46 (10 H, m).
MS (ESI) m/z: 404.2 (M+H)+.
IM I-g-38
'H NMR (CDCl;) delta 8.60 (1 H, brd, J =49 Hz), 747 (1 H, d, J = 1.8§ Hz),
7.34-729 (2H,m),7.18 (1 H,dd, J =7.9,49Hz), 7.10 (1 H, brd, J = 7.9 Hz), 6.40 (1
H,brd,J=6.7Hz),421 (1 H,dd,J=14.1, 6.7Hz), 3.99 (1 H, dd, J = 14.1, 6.1 Hz),
3.93-3.84 (2H, m),3.81 (1 H,d,J=6.1 Hz),3.74-3.62(2H, m),2.99 (1 H,d, ] = 6.1
Hz), 2.60 (1 H, m), 2.50-2.34 (3 H, m), 2.19-2.04 (4 H, m).
MS (ESI) m/z: 465.0 (M+H)*.
IM I-g-39
'H NMR (CDCl;) delta 8.44 (1 H, br), 7.46 (1 H, d, J = 1.8 Hz), 7.39 (1 H, m),
7.29-722 (3 H, m), 4.71-4.59(2H, m),3.85(1 H,d,J=6.1 Hz), 3.00 (1 H,d, J =6.1
Hz),2.76 (1 H, m), 2.57 (1 H, m), 2.29 (1 H, m), 2.27 (3 H, s), 2.09 (1 H, m).
MS (ESD) m/z: 395.0 (M+H)".
IM I-g-40
'H NMR (CDCl;) delta 8.44 (1 H, br), 7.46 (1 H, dd, J = 8.6, 6.1 Hz), 7.20-7.14 (3 H,
m), 7.02 (1 H,ddd, ] =8.6,7.9,3.1 Hz),4.69 (1 H, dd, J = 14.7, 6.1 Hz), 4.62 (1 H, dd,
J=14.7,6.1Hz),3.86 (1 H,d,J=6.1 Hz), 3.01 (1 H, d, J =6.1 Hz), 2.76 (1 H, m),
2.58 (1 H, m),2.29 (1 H, m), 2.27 (3 H, s), 2.07 (1 H, m).
MS (ESI) m/z: 379.4 (M+H)+.
The following Examples and Intermediates were prepared by General Procedure J,
K, P, Q, R, or S (Tables 46 and 48).
General Procedure P
A mixture of substrate (1.0 eq.), LiClO, (1.5 eq.), and KCN (1.5 eq.) in MeCN was
heated at reflux. After being stirred at reflux until complete reaction, the mixture was
cooled to room temperature. Water was added to the mixture, and the mixture was
extracted with EtOAc twice. The extracts were washed with brine, dried over Na,SO.,
and concentrated in vacuo. The residue was purified by silica gel column chro-
matography and preparative HPLC to afford following Examples.
General Procedure Q
The substrate (1.0 eq.) was dissolved with 1.0 M TBAF in THF (12.0 eq.) and the
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[0543]

[0544]

[0545]

mixture was heated at 70 °C until complete reaction. The mixture was cooled to room
temperature and water was added to the mixture. The mixture was extracted with
EtOAc and washed with brine. The extract was dried over Na,SO, and concentrated in
vacuo. The resulting mixture was purified by silica gel column chromatography and
preparative HPLC to afford the following Examples.
General Procedure R
Fifteen percent of sodium thiomethoxide in water (3.0 eq.) was added to the
solution of substrate (1.0 eq.) in THF. The mixture was stirred at 60 °C until complete
reaction and then cooled to room temperature. Water was added to the mixture and
extracted with EtOAc twice. The extracts were dried over Na,SO, and concentrated in
vacuo. The resulting residue was purified by silica gel column chromatography and
preparative HPLC to afford the following Examples and Intermediates.
General Procedure S
To a mixture of substrate (1.0 eq.) and K,CO; (2.0 eq.) in acetone was added mer-
captoethanol (4.4 eq.) at ambient temperature. The mixture was stirred at 70 °C until
complete reaction and cooled to room temperature. The volatile was removed under
reduced pressure and water was added to the mixture. The mixture was extracted with
EtOAc, dried over Na,SO,, and concentrated in vacuo. The resulting residue was
purified by silica gel column chromatography and preparative HPLC to afford the

following Examples and Intermediates.
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[Table 46-1]
General
Examples Structure Chemical Name Substrate Procedure
{/Aming)
(5S,85-N-{2,4-dichloro Hfr
N
benzyl}-5-fluore-8-hydr Osy
c
256 oxy-8-methyl-5,6,7,8-te |: W K
trahydroquincling-5-car
boxamide M g8
~__Cl
(53,8R}-N-(2,4-dichloro W ﬂ/
O Ny
benzyi)-5-flucro-8-hydr e
- ¢l
257 oxy-8-methyl-5.6.7.8-t¢ E% K
trabydroquinoline-5-car N {
boxamide 108
-g-
£
(5S,8S)-5-fiioro-8-hydr H
B N R OYN' F
oxy-8-methyh-N-(2,3,4- /;
e F
258 riftuorobenzyl)-5,6,7,8-t ( o K
etrahydroguinoline-5-ca N (S
rhoxamide M 17
.g.
o~ F
# (55,88)-N-{2-chioro-4-i H J T
0N s uorobenzyl}-5-fiuoro-8 D*—”N\\\\r
5y N orpbanzyl}-5-fluoro-8- <\,: 4
259 wh ¢ hydroxy-8-methy-5,6,7, | [ K
&-tetrahydroquinoling-5 i //0‘
-carboxamide M 1012
_g.
o~ F
{53,8R}-N-(2-chloro-4-fl noU ]
. O N A
uorobenayl)-5-fluora-8- i ‘
2 R PN < Cl
260 hydroxy-8-methyl-5.6,7, i J; K
8-tetrahydroquincline 5 | N p 4
-carboxamide M la-13
._g..
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261

(58.85})-N-(2,4-dichloro
-6-{hydroxymethylybenz
vii-5-fluoro-8-hydroxy-8
-msthyl-5.6,7 8-tetrahy

droquinoline-5-carboxa

mide

262

(58.88)-N-(2-chioro-4-11
uoro-6-(hydroxymethyl}
benzyl)-5-fluoro-8-hydr
oxy-8-methyl-5,6,7,8-t¢
trahydroquinoline-5-car
boxamide

(55,88)-N-(2 4-difluoro
benzyl)-5-fluoro-8-hydr
oxy-8-methyl-5,6,7,8-te
trahiydroquincline-5-car
boxamide

264

(58.88)-N-(4-chloro-2-fi
uarobenzyt)-5-fluoro-8-
hydroxy-8-methyl-5.8,7,
8-tetrahydroquincline-5

-carboxamide

oR K
M 1-g-16
H i F
N\/J\\ !
7
£
K
M 1-g-19
o Cl
ey
F
K

265

(58,88)-N-(2 4-dichloro
-6-fluprobenzyt)-5-Hluor
o-8-hydroxy-8-methyi-5
,8,7 8-tetrahydroquinoli
ne-5-carboxamide
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[Table 46-3]

Poi g F
F | (58,85)N-(2-chloro-4.6 W T
O« N, ]
diftluorobenzyl)-5-fluor Y
e c
266 0-8-hydroxy-8-methyl-5 ( S K
,6,7 8-telrahydroquingii N (S
ne-5-carboxamide
IN--g-25
Gl | (55,89)-N-(4-chloro-2,3 T
. UG ok
Oy Ny g -difluorobenzyl}-5-flucr T ¢ F
267 “ /§<F ;T. 0-8-hydroxy-8-methyi-5 E\ x<\ K
| J /8,7 8-tetrahydroquingii N \ac
N OH ne-5-carboxamide
IM 1-g-26
F
{58,85)-N-(3-chloro-2,4 o f‘\ﬂ:
~diflucrobenzyl)-5-fluor Y e
e F
288 0-8-hydroxy-8-methyl-5 E s T K
_ inoti N” <
16,7 8-tetrabydroquinoti Z;O
ne-5-carboxamide
IM 1-g-27
(55,85)-N-(4-chloro-2,6 y o
N A
-difluorobanzyl}-5-fluor O*{F\/\
e F
269 0-8-hydroxy-8-methyl-5 E/\ ™ K
6.7 8-tetrahydroquinoli | N ;
ne-5-carboxamide
IM 1-g-25
£ | (55.88)N-{(R)-1-2-chl AF
~ H /j
H | oro-4-fluorophenyljethy Oy N._Axy
O N A el I
270 N 1}-5-fluoro-8-hydroxy-8- NG Cl K
3 = ¢ methyl-5,6,7,8tetrahyd E‘N" J
SN > roguinoline-5-carboxam o
OH ide IM--g-31
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[Table 46-4]
58,85)-N={{S}1-(2-chi o~ _F
o F ( - N-((8)1+( W & l
o n | arg-4-flucrophenyl)sthy O NPy
N N ] :
\\‘;/F e I»-5-fluorc-8-hydroxy-8- | /QF : G
271 < = i ! = ! K
l Ny 7 methyl-5,8,7 8-tetrahyd L i
NT S roguincline-5-carboxam o
OH ide IM 1-g-33
Ol
w# O | (58,88)-N-((3,5-dichior g N ﬂ/
H J/T - - Op N A
OQYN\/ e opyridin-2-ylymethyl)-5- i F L
272 “ Pl é fluoro-8-hydroxy-8-met “\/ ™ K
E ’,) hyl-5,8,7 8-tetrahydrog W g
N *OH uinoline-5-carboxamide
IM I-g-34
(58,88)-N-{ttrans)-2-(2, o
cl i 0. R .
oy /&1\{ J{ 4-dichlorophenyljcyciop \;F <
o73 Y j\E : ropyl)-5-ftucro-8-hydrox 1 §1/<J Fg «
m 70 |y 8methyl-5,6,7,8-8tra | F e
Py . Lo
N P om hydroquinatine-5-carbo
xamide IM 1-g-36
/w (5S,8S})-5-fluoro-8-hydr
¥ -8-methyl-N-((1-
Oy N N/\’ oxy-8-methyl-N-({(1-mor
274 AF L & | pholinocyclohexylimeth (/\J
e oy -
P /E ¥1)-5,6,7,8-tetrahydroqu o\\\/ﬂ \/\){N/j
N oy incline-5-carboxamide A F l_o "
e (65.8R)-5-fluoro-g-hydr | L
o\\/ﬂ W oxy-8-methyl-N-((1-mor o
Y N
T F i : T
275 PR !\/O pholinocyclohexyt)meth IM [-g-37
E //[\ Vi)-5,8,7.8letrahydroou
N Sou inoling-5-carboxamide
F e
A (55,85)-N-(2~chlorp-4- H I/ ]
Oy N X
Q. N N ucrobenzyl)-5-ftuore-8- H]
AT ortonass i
Y i ~ N ]
276 A \F ci hydroxy-3,8-dimethyl-5, \i\/ J/ K
\& / 6,7.8-tetrahydroguinotin N Y
N "0H e-5-carhoxamide
IM 1-g-40




211

WO 2018/168818 PCT/JP2018/009627
[Table 46-5]
2 /Cl . P
k | {58,8R)-N-(2 4-dichloro Al
Qg N Ay B - 1
IF benzyl)-5-flucro-8-hydr Oy N2y
il “ 8-(((2-hydroxyethyl F .
o7y [ T oxy-8-({{2-hydroxyethy %T P G y
N {ZDH Kmethyamino)methyl) | N,;\j N~on
(N\ -5,8,7.8-tetrahydroguin /—G’o
P oline-5-carboxamide IM -g-8
HO
b T (5R.8S)N-@ ddichioro o
¥ TN, 8 o 4
Og N\/L\ I : ) H = |
1.r I benzyl)-5-Huoro-&-hydr O N A p
276 [ oxy-8-({(2-hydroxyethy! \ oF <t '
N , . N H
N \“‘"\OH Ymethyl)amino)methyl} i\Ng\?{ AN on
N -5,8,7 8-tetrahydroguin o=
g oline-5-carboxamide M 1-g-9
HO'
Ci
HVQ/ (5R,88)-N-(2,4-dichloro
O, N J/
IF 4 benzyl}-5-fluoro-8-hydr
= aia. : H
279 | . 'oxyf 8-{(3 hyc.j.roxyazend N
on in-1-yl)methy)-5,6,7,8-1
[_N7 etrahydroguinoline-5-ca OH
~ rboxamide
GH
Gl
" Q {55,8R)-8-(cyanomethy
O N AN~ )
Z g }-N-~(2,4-dichtorobenzyl
L i
280 ; \( J )-5-tfiuoro-8-hydroxy-5,6 p
SN (’%OH 7 8-tetrahydroguinoline
N -5-carboxamide
F
H = ] / F
| {55,8R}-N-{2-chlaro-4- H f
(NP NN O N Ay
ILF & uorcbenzyl)-&-{cyanom I e \(
2 Ql
281 \]/j sthyl)-5-fuora-8-hydrox P
N7 “oH y-5.6,7 8-{tetrahydrogui
. noling-5-carboxamide
i IM 1-g-12
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U " F
53,88)-N-(2-¢chlore-4-fi
O Ny { R O\/E
i,F uorobenzyl)-8-(cyanom X
S 2 Cl o Cl
282 E j athyl)-5-fluoro-8-hydrox &\ P
N7 San y-5.6,7,8-tetrahydroqui N pa
\ noline-5-carboxamide o=
W M 1-g-13
CIY\]/CI {58.8R}-8-{cyanomethy Ch o O
H H
Og-Ner \\\[/I 1)-N-(2.4-dichloro-6-thy O Ne \,\f
I ; . I
san E/\Yi o droxymethyl)benzyl}-5-f N oH .
N tuoro-8-hydroxy-5,6,7 8 \‘ e
NT T N
o -tetrahydroguinoline-5- ¢
\
\N carboxamide M 1-g-14
Ch i F o ¢
H J {58,8R)-N-(2-chioro-4-fl » ,/,\J,
O*&;/N Ry uoro-6-{hydroxymethyl} Oy N |
T.F F
-8- »
o84 i/\ /ﬂ on | benzyl)-8-(cyanomethyl NG oH b
LN/ A }-B-fluoro-8-hydroxy-5.6 EN(ly)
O |7,8-tetrahydroquinotine o
\;:1 ~5-carhoxamide M lg-16
e
(58,85)-N-(2,4-dichloro u J’j;(
O, N .
benzyl)-5-fluoro-8-{fluor \‘;F\/ ‘
- cl
285 omethyl)-8-hydroxy-5.6 | Q
7 B-tetrahydroguincline N (%
-5-carboxamide
i [-g-8
. N
(55,88)-N-(2-chlorg-4-f o Q/
ucrobenzyl)-5-fluoro-8-( \T: Y
2 i
286 fluoromethwyl)-8-hydroxy | { N ] Q
-5,8,7,8-tetrahydroguin N7
[¢]
oline-5-carhoxamide
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[Table 46-7]

{5%,88)-N-{2 4-dichloro H f | “
benizyl)-5-Auoro-8-hydr O*g":\/ '*/\(

287 oxy-8-{{methylthio)met @ “ R
hyl)-5,6,7 8-tetrahydrogq | "N %~
uinaline-5-carboxamide E;{ Lg8
(55,85)-N-{2-chlore-4-i o F
uorobenzyl}-5-fluoro-8- oiyﬁ\/[\

- hydroxy-8-((methylthio) Ej}i al o
methyl)-5,6,7,8-tetrahy N
droquinoline-5-carboxa 0
mide M l-g-12
{58,88)-N-(2-chloro-4-fi o
uarobenzyl}-5-fluorc-8- Os\\r,g\/[\ l\(

- hyroxy-8-((2-nycioxy Ep\]/; E <
sthyljthicimethyl}-5.6,7. N
8-tefrahydroguinoline-5 k3
~carboxamide M Fg-12

[0546] [Table 47]
LG MS LC MS
Examples - Examples ;

Method | tR {min) | [M+H]* Method | iR (min) | [M+H}*
256 C 157 382.9 272 D 1.54 384.0
257 C 1.57 383.0 273 D 1.79 409.1
258 C 1.43 368.0 274 D 1.81 406.2
259 c 1.47 367.0 275 D 1.58 406.2
260 C 1.45 366.9 276 D 1.63 381.1
261 0 1.43 412.9 280 D 1.66 408.0
262 D 1.37 3971 281 D 1.55 392.1
283 C 1.37 3511 282 D 1.54 392.1
264 C 1.48 367.1 283 D 1.49 438.1
265 C 1.57 401.0 284 D 1.37 422.0
266 D 1.54 385.0 285 D 1.70 401.0
267 D 1.59 385.0 286 D 1.58 385.1
268 D 1.58 385.0 287 D 1.78 428.0
269 D 1.57 385.0 288 D 1.67 413.1
270 D 1.61 381.1 289 D 1.44 443.1
271 D 1.62 381.1

[0547] Ex 256
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[0548]

[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

'H NMR (CDCl;) delta 8.60 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.49 (1 H,ddd, ] = 7.9,
1.8,1.2 Hz),744 (1 H,d,J=2.4Hz),7.36 (1H,d,J=7.9Hz),7.23 (1 H,dd, ] =7.9,
2.4Hz),721(1H,dd,J=79,49Hz),7.13(1 H,brd,J=5.5Hz),4.62 (1 H,dd, ] =
14.7,6.1 Hz), 4.57 (1 H, dd, J = 14.7, 6.1 Hz), 3.26 (1 H, br s), 2.65 (1 H, m), 2.38 (1
H, m), 2.22-2.11 (2 H, m), 1.63 (3 H, s).

Ex 257

H NMR (CDCls) delta 8.60 (1 H, brdd, J =4.9, 1.8 Hz), 7.46 (1 H, d, J = 1.8 Hz),
7.45(1 H,ddd,J=7.9, 1.8, 1.2 Hz), 7.39-7.20 (4 H, m), 4.66 (1 H, dd, ] = 14.7, 6.1
Hz),4.59 (1 H, dd,J =14.7, 6.1 Hz), 4.00 (1 H, br s), 2.60 (1 H, m), 2.36-2.23 (2 H,
m), 2.16 (1 H, m), 1.56 (3 H, s).

Ex 258

'H NMR (CDCl;) delta 8.61 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.49 (1 H, ddd, J = 7.9,
1.8, 1.2 Hz),7.22 (1 H,dd, J =7.9, 4.9 Hz), 7.14-7.08 (2 H, m), 6.97 (1 H, m), 4.61 (1
H, dd,J=14.7,6.1 Hz),4.55 (1 H, dd, J = 14.7, 6.1 Hz), 3.30 (1 H, br s), 2.65 (1 H,
m), 2.37 (1 H, m), 2.22-2.11 (2 H, m), 1.63 (3 H, s).

Ex 259

'H NMR (CDCl;) delta 8.61 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.50 (1 H, ddd, J = 7.9,
1.8,1.2Hz),7.41 (1 H,dd,J=8.6,5.5Hz),7.22 (1 H,dd,J=7.9,49 Hz), 7.18 (1 H,
dd,J=8.6,24Hz),7.11 (1 H,brd,J=5.5Hz),6.99 (1 H, ddd, ] = 8.6, 7.9, 2.4.Hz),
4.63 (1 H,dd,J=14.7,6.1 Hz),4.57 (1 H,dd, ] = 14.7, 6.1 Hz), 3.18 (1 H, br s), 2.65
(1 H, m), 2.39 (1 H, m), 2.23-2.10 (2 H, m), 1.63 (3 H, s).

Ex 260

H NMR (CDCl;) delta 8.60 (1 H, br dd, ] =4.9, 1.8 Hz), 7.45-7.41 (2 H, m),
7.26-7.18 (3 H, m), 7.00 (1 H, ddd, ] = 8.6, 7.9, 2.4 Hz), 4.66 (1 H, dd, ] = 14.7, 6.1
Hz),4.59 (1 H, dd, J =14.7,5.5Hz), 4.03 (1 H, s), 2.59 (1 H, m), 2.36-2.23 (2 H, m),
2.14 (1 H, m), 1.56 (3 H, s).

Ex 261

'H NMR (CDCl;) delta 8.57 (1 H, ddd, J =4.9,1.8, 1.2 Hz),7.52 (1 H,brd,J =5.5
Hz),7.43-7.41 2H, m),7.33 (1 H,d,J=1.8Hz),7.18 (1 H, dd, ] =7.9, 4.9 Hz),
4.76-4.69 (3 H, m), 4.64 (1 H, dd, J = 14.7, 6.1 Hz), 3.99 (1 H, br), 3.43 (1 H, br), 2.60
(1 H, m), 2.32 (1 H, m), 2.17-2.04 (2 H, m), 1.61 (3 H, s).

Ex 262

H NMR (CDCl;) delta 8.60 (1 H, ddd, J =4.9,1.8, 1.2 Hz), 7.51 (1 H,brd,J=5.5
Hz),7.43 (1 H,brd,J=79Hz),7.19 (1 H,dd,J=79,49Hz),7.17 (1 H,dd, ] =7.9,
2.4Hz),7.09 (1 H,dd,J=8.6,2.4Hz),4.79-4.62 (3H, m), 4.66 (1 H,dd, J =14.7, 6.1
Hz), 3.79 (1 H, br), 3.21 (1 H, br), 2.60 (1 H, m), 2.33 (1 H, m), 2.19-2.08 (2 H, m),
1.63 (3 H, s).

Ex 263



215

WO 2018/168818 PCT/JP2018/009627

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]

[0561]

'H NMR (CDCl;) delta 8.60 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.49 (1 H,d, ] =7.9 Hz),
7.36 (1 H,dd,J=8.6,6.1Hz),7.21 (1 H,dd,J=7.9,49Hz),7.07 (1 H,brd, ] =4.9
Hz), 6.90-6.84 (2 H, m), 4.59 (1 H,dd, J =14.7,6.1 Hz), 4.52 (1 H,dd, J = 14.7, 6.1
Hz), 3.28 (1 H, br), 2.66 (1 H, m), 2.38 (1 H, m), 2.22-2.11 (2 H, m), 1.63 (3 H, s).

Ex 264

H NMR (CDCl;) delta 8.60 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.49 (1 H,ddd, J = 7.9,
1.8,1.2Hz),7.31 (1 H,t,J=79Hz),7.21 (1H,dd, J=7.9,4.9 Hz), 7.16-7.08 (3 H,
m), 4.59 (1 H,dd,J=14.7,6.1 Hz), 4.52 (1 H,dd, J =14.7, 6.1 Hz), 3.31 (1 H, br s),
2.66 (1 H, m), 2.38 (1 H, m), 2.22-2.11 (2 H, m), 1.63 (3 H, s).

Ex 265

'H NMR (CDCl;) delta 8.60 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.51 (1 H, ddd, J = 7.9,
1.8,1.2Hz),7.29 (1 H,dd,J=1.8, 1.2 Hz), 7.21 (1 H,dd, ] =7.9,4.9 Hz), 7.10 (1 H,
dd,J=9.2,1.8Hz),6.97 (1H,brd,J=55Hz),474 (1 H,dd,J =14.7, 6.1 Hz), 4.64
(1H,dd,J=14.7,5.5Hz),3.29 (1 H, br s), 2.66 (1 H, m), 2.38 (1 H, m), 2.21-2.10 (2
H, m), 1.63 (3 H, s).

Ex 266

'H NMR (CDCl;) delta 8.59 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.52 (1 H, ddd, J = 7.9,
1.8,1.2Hz),7.21 (1 H,dd,J=7.9,49 Hz), 7.04 (1 H,brdd, J =7.9, 2.4 Hz), 6.96 (1
H,brd,J=5.5Hz),6.84 (1 H,brdt,J=8.6,2.4Hz),4.74 (1 H, dd, ] = 14.7, 6.1 Hz),
4.64 (1 H,dd,J=14.7,5.5Hz), 3.32 (1 H, brs), 2.67 (1 H, m), 2.32 (1 H, m),
2.21-2.10 (2 H, m), 1.63 (3 H, s).

Ex 267

H NMR (CDCl;) delta 8.61 (1 H, m), 7.49 (1 H, dd, J =7.9, 1.2 Hz), 7.25-7.08 (4 H,
m), 4.62 (1 H,dd, J=15.3,6.1 Hz), 4.56 (1 H, dd, J = 15.3, 6.7 Hz), 3.30 (1 H, br),
2.64 (1 H, m), 2.38 (1 H, m), 2.22-2.11 (2 H, m), 1.63 (3 H, s).

Ex 268

H NMR (CDCl;) delta 8.61 (1 H, ddd, ] =4.9, 1.8, 1.2 Hz),7.49 (1 H,ddd, ] = 7.9,
1.8, 1.2 Hz),7.28 (1 H, m), 7.22 (1 H,dd, J=7.9,4.9 Hz), 7.11 (1 H, br), 6.98 (1 H, dt,
J=8.6,1.8Hz),4.60 (1 H,dd,J=14.7,6.1 Hz), 4.55 (1 H,dd, J = 14.7, 6.1 Hz), 3.29
(1 H, brs), 2.65 (1 H,m),2.38 (1 H, m), 2.25-2.11 (2 H, m), 1.63 (3 H, s).

Ex 269

H NMR (CDCl;) delta 8.60 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.50 (1 H,d,J=7.9
Hz),7.22 (1 H,dd,J=7.9,4.9 Hz), 7.04-6.95 (3 H, m), 4.66 (1 H,dd, J = 14.7, 6.1
Hz),4.57 (1 H, dd, J =14.7, 5.5 Hz), 3.30 (1 H, br s), 2.65 (1 H, m), 2.37 (1 H, m),
2.20-2.09 (2 H, m), 1.63 (3 H, s).

Ex 270

'H NMR (CDCl;) delta 8.57 (1 H,brd, ] =4.9 Hz), 7.45 (1 H,ddd, J =7.9, 1.8, 1.2
Hz),7.39 (1 H, dd, J = 8.6, 6.1 Hz), 7.17-7.14 (2 H, m), 7.06 (1 H, dd, ] = 6.7, 5.5 Hz),
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[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

7.02(1H,ddd,J=8.6,79,2.4Hz),542(1H,dq,J=6.7,6.7Hz),3.33 (1 H, brs),
2.68 (1 H, m), 2.39 (1 H, m), 2.24-2.13 2 H, m), 1.63 (3H,s), 1.59(3H,d, ] =6.7
Hz).

Ex 271

H NMR (CDCl;) delta 8.62 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.60 (1 H, ddd, ] = 7.9,
1.8,1.2 Hz),7.34 (1 H,dd, J =8.6,5.5Hz), 7.26 (1 H,dd, ] =7.9,49 Hz), 7.15 (1 H,
dd,J=8.6,2.4Hz),7.07(1 H,dd,J=6.7,5.5Hz),7.01 (1H,ddd,J=8.6,7.9,2.4
Hz),5.41 (1 H,dq,J=7.3,6.7 Hz), 3.28 (1 H, br s), 2.59 (1 H, m), 2.33 (1 H, m),
2.19-2.08 2 H, m), 1.63 (3 H,s), 1.59 (3H,d,J=7.3 Hz).

Ex 272

'H NMR (CDCl;) delta 8.63 (1 H,brd, ] =4.9 Hz), 8.48 (1 H,d, J =2.4 Hz), 8.03 (1
H,brd,J=43Hz),7.77(1H,d,J=2.4Hz),7.72(1 H,d,J=7.9Hz),7.24 (1 H, dd, J
=7.9,49Hz),4.78 (1 H,dd, J=18.3,49 Hz),4.67 (1 H,dd, J = 18.3, 4.3 Hz), 3.27 (1
H, brs), 2.72 (1 H, m), 2.40 (1 H, m), 2.29-2.18 (2 H, m), 1.66 (3 H, s).

Ex 277

'"H NMR (CDCl;) delta 8.61 (1 H, dt, J =4.7, 1.6 Hz), 7.51 (1 H, dt, ] = 8.0, 1.5 Hz),
7.44 (1 H,s),7.35(1 H,d,J=8.19 Hz), 7.16-7.29 (3 H, m), 4.53-4.66 (2 H, m),
3.46-3.64 (2 H, m),3.03 (1 H,d,J=14.1 Hz), 2.85 (1 H, d, ] = 14.1 Hz), 2.49-2.75 (3
H, m), 2.13-2.40 (6 H, m) 1.99-2.10 (1 H, m).

MS (ESI) m/z: 456.2 (M+H)*.

Ex 278

'H NMR and LCMS were identified with the Ex 277.

Ex 279

H NMR (CDCl;) delta 8.61 (1 H, brd, ] =4.7 Hz), 7.54 (1 H, d, J = 8.0 Hz), 7.44 (1
H,d,J=2.1Hz),7.34 (1 H, d, J=7.7 Hz), 7.27-7.30 (1 H, m), 7.19-7.25 (1 H, m),
4.48-4.65 (3 H, m), 3.96-4.16 (2 H, m), 3.89 (1 H, brs), 3.56 (1 H, br d, J = 13.0 Hz),
3.18 (1 H,brd, J=13.1 Hz), 2.67-2.82 (1 H, m), 2.16-2.28 (3 H, m).

MS (ESI) m/z: 454.2 (M+H)*.

Ex 280

'H NMR (DMSO d6) delta 9.25 (1 H, br), 8.70 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.67
(1H,dd,J=7.9,1.8Hz),7.64 (1 H,d,J=1.8 Hz), 7.50-7.42 (2H, m), 7.39 (1 H, d, J
=6.7Hz),598 (1 H,s),4.53 (1 H,dd, J=15.3,6.1 Hz),4.44 (1 H,dd, J = 15.3,5.5
Hz), 3.35(1 H,d, J=16.5 Hz), 3.24 (1 H, d, J = 16.5 Hz), 2.82-2.64 (2 H, m),
2.30-2.17 (2 H, m).

Ex 282

'"H NMR (CDCl;) delta 8.63 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.56 (1 H, ddd, J = 7.9,
1.8,1.2Hz),7.40 (1 H,dd, J =8.6,5.5Hz),7.32 (1 H,dd, ] =7.9,49 Hz), 7.23 (1 H,
br), 7.20 (1 H, dd, J = 8.6, 2.4 Hz), 7.01 (1 H, ddd, J = 8.6, 7.9, 2.4 Hz), 4.63 (1 H, dd,
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[0569]

[0570]

[0571]

[0572]

[0573]

J=147,6.1Hz),4.57 (1 H,dd,J=14.7,6.1 Hz),429 (1 H,s),2.98 (1 H,d,J=16.5
Hz),2.89 (1 H, d,J=16.5 Hz), 2.82-2.27 (4 H, m).

Ex 283

'H NMR (CDCl,) delta 8.60 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.60 (1 H, br), 7.45 (1
H,ddd,J=7.9,18,1.2Hz),744 (1H,d,J=18Hz),7.33 (1 H,d,J=1.8 Hz), 7.26
(1 H, m), 4.80-4.62 (4 H, m), 3.78 (1 H,dd, J = 6.1, 5.5 Hz), 3.71 (1 H, br s), 3.20 (1
H,d,J=16.5Hz),3.06 (1 H,d,J=16.5Hz),2.71 (1 H, m), 2.40-2.37 (2 H, m), 2.19
(1 H, m).

Ex 284

'H NMR (CDCl;) delta 8.60 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.59 (1 H, brd, ] = 6.1
Hz), 745 (1 H,ddd, 1 =79, 1.8, 1.2 Hz), 7.26 (1 H, m), 7.18 (1 H, dd, J = 7.9, 2.4 Hz),
7.08 (1 H,dd, J=8.6,2.4 Hz), 4.87-4.71 (3 H, m), 4.65 (1 H, dd, J = 14.7, 6.1 Hz),
3.77(1 H, br), 3.62 (1 H, br), 3.20 (1 H,d, J=17.1 Hz), 3.06 (1 H,d, ] = 17.1 Hz),
2.73 (1 H, m), 2.43-2.37 (2 H, m), 2.18 (1 H, m).

Ex 287

'H NMR (CDCl;) delta 8.62 (1 H,brd, J =4.3 Hz), 749 (1 H,dd, ] =7.9, 1.2 Hz),
745(1H,d,J=2.4Hz),7.37 (1H,d,J=79Hz),7.27 (1 H,dd,J=7.9, 2.4 Hz), 7.26
(1H,dd,J=7.9,43Hz),7.18 (1 H,brd, J=5.5. Hz), 4.65 (1 H, dd, ] = 14.7, 6.1 Hz),
458 (1 H,dd,J=14.7,6.1 Hz), 3.33 (1 H, br), 3.16 (1 H,d, J=13.5Hz), 3.12 (1 H, d,
J=13.5Hz), 2.68 (1 H, m), 2.52 (1 H, m), 2.30 (1 H, m), 2.18 (1 H, m), 2.10 (3 H, s).

Ex 289

H NMR (CDCl;) delta 8.62 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.51 (1 H, ddd, J = 7.9,
1.8, 1.2 Hz),7.41 (1 H,dd,J=8.6,6.1 Hz), 724 (1 H,dd, J =7.9,4.9 Hz), 7.19 (1 H,
dd,J=79,3.1Hz),7.19 (1 H, br), 7.00 (1 H, ddd, ] = 8.6, 7.9, 3.1 Hz), 4.64 (1 H, dd,
J=14.7,6.1Hz),4.58 (1 H,dd,J=14.7,6.1 Hz), 3.73 (2 H, t,J = 6.1 Hz), 3.71 (1 H,
br),3.23 (1 H,d,J=13.4Hz),3.18 (1 H,d, J=13.4 Hz), 2.82-2.63 (3 H, m), 2.45 (1
H, m), 2.31 (1 H, m), 2.17 (1 H, m), 1.69 (1 H, br).
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[Table 48]
General
Intermediates Structure Chemical Name Substrate Procedure
{{Aming)
w “ ‘IC’ {53,8R)-N-(2,4-dichioro v oY
D\\‘/':“\/ = benzyl)-5-fiuoro-8-hydr D*‘g :f\ 1/
i = - AR T
-2 B/\.\jx? “ oxy-8-((methyithiomet | () R
\N/\‘\X/OH hyl)-5,6,7 8-tetrahydrog | 07:
P vinoline-5-carboxamide
IM 1-g-9
N J//f E 11 (55,85)-N-(2,4-dichloro o
0»\\;/':\ Sy benzyl)-5-fluoro-8-hydr o NS
o m & oxy-8-(((2-hydroxyethyl | ~_=" & S
N thio)methyl)-5.6.7,8-tet i”";\fj
% OH rahydroquinoline-5-car °
™\ i IM I-g-8
—QH boxamid
/“\E -l (5R,8S}-8-(aminomethy W ct
n )-N-(2.4-dichiorobenzyl | Sy o~ y
2 &] i/
f-h-1-1 < }-5-fiuoro-8-hydroxy-5,6 | [
U N NH, Gl
.78-tetrahydroquinoline i
-5-carboxamide M I-g-10
u /\;/C* (55.85)-8-(aminamethy N }_/;»\-H.,-C'
Oy 1)-N-(2,4-dichlorobenzyl DZS»’§/ B
: e ot
12 s ﬁ a }-5-fiuoro-8-hydroxy 5,6 | [ NGOl
LN%‘EH .7 .8-tetrahydroguinoline ; o !
NH; -5-carhoxarmide IM 1-g-9
u E/C’ (5S,8R)-8-(aminomethy W I
O Ny 1)-N-(2,4-dichlorobenzy! Oy
F L A\//:{F a Ji
I-h-1-3 { R j ' )-5-fluore-8-hydroxy-5,6 | [ ) e
N7 e .7 8-tetrahydroquinoline N EO )
“OH
NH, -5-carboxamide IM 1-g-8
[0574] IM I-h-2-1

[0575]

'H NMR (CDCl,) delta 8.62 (1 H, ddd, J =4.3, 1.8, 1.2 Hz), 7.49 (1 H, ddd, ] = 7.9,
1.8,1.2Hz),745(1 H,d,J=1.8 Hz), 7.36 (1 H, d, ] = 8.6 Hz), 7.28-7.21 (3 H, m),

MS (ESI) m/z: 429.1 (M+H)+.

IM I-h-2-2

4.63(1H,dd,J=14.7,6.1 Hz),4.58 (1 H, dd, J = 14.7, 6.1 Hz), 4.12 (1 H, 5), 2.97 (2
H,s),2.65-243 (2H, m), 2.30 (1 H, m), 2.18 3 H, s), 2.14 (1 H, m).
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[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

[0582]

[0583]
[0584]

'H NMR (CDCl;) delta 8.61 (1 H,brdd, J=4.9, 1.8 Hz), 7.50 (1 H, brdd, J=7.9, 1.8
Hz),7.45(1H,d,J=18Hz),7.36 (1H,d,J=7.9 Hz), 7.27-7.22 (2 H, m), 7.20 (1 H,
br), 4.64 (1 H,dd,J=14.7,6.1 Hz), 4.58 (1 H,dd, J = 14.7, 6.1 Hz), 3.82 (1 H, br),
372(2H,t,J=55Hz),3.47 (1 H,s),324 (1 H,d,J=13.5Hz),3.17(1 H,d, J=13.5
Hz), 2.81-2.62 (3 H, m), 2.44 (1 H, m), 2.30 (1 H, m), 2.17 (1 H, m).
MS (ESD) m/z: 459.2 (M+H)*.

IM I-h-1-1

MS (ESI) m/z: 398.1 (M+H)*.

IM I-h-1-2

MS (ESI) m/z: 398.1 (M+H)*.

IM I-h-1-3

MS (ESI) m/z: 398.1 (M+H)+.

Example 290:

(2R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-4-methyl-6',7'-dihydro-5'H-spiro[morpholi
ne-2,8'-quinoline]-5'-carboxamide
[Chem.30]

Ci

Cl

To a stirred solution of substrate (1.0 eq.) and TMAD (1.5 eq.) in THF was added n-
Bu;P (1.5 eq.) at ambient temperature. After being stirred at ambient temperature until
complete reaction, the mixture was concentrated under reduced pressure. The crude
residue was purified by silica gel column chromatography (EtOAc) to afford the title
compound.

Ex 290
'H NMR (DMSO d6) delta 9.22 (1 H, br s), 8.65 (1 H, dt, ] = 4.6, 1.6 Hz), 7.60-7.70
(2 H, m), 7.36-7.49 (3 H, m), 4.35-4.53 (2 H, m), 3.79 (1 H, td, ] = 11.7, 2.5 Hz), 3.61

2.66 (1 H,brd,J=11.1Hz),2.52-2.58 (1 H, m), 2.32-2.47 (1 H, m), 2.21 (3 H, s),
1.90-2.16 (3 H, m).
MS (ESI) m/z: 438.1 (M+H)*.
The following Examples were prepared by General Procedure T (Table 49).

General Procedure T
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[0585]

[0586]

[0587]

[0588]
[0589]

The mixture of substrate (1.0 eq.) and 1,1'-carbonylbis-1H-imidazole (1.1 eq.) in THF
was stirred at ambient temperature until complete reaction. The reaction mixture was
purified by silica gel column chromatography (10% MeOH/EtOAc) to afford the

following Examples.

[Table 49]
Examples Structiurs Chemical Name Substrate
. <l o Ak
Y %\!( o N ,Ji l
O Ny {58,5'S)-N-(2 4-dichlorobenzy!)-5-flu e
IF ) . :
251 S o] oro-2-oxo-6',7'-dihydro-5'H-spirofoxa ('”\/‘(: c
| (\/ zalidine-5.,8"-quincling]-5'-carboxamid E\NI\J
NT & 0 YoM
) ® NH
HN— 2
0 IV 1-h-1-2
~_ Gl PN |
1 Y o M LT
OuNe. \]/ {5R,5'S)-N-(2,4-dichlorobenzyl)-5'-fiv S N
I,F ] . :
o2 (\/«f Cl aro-2-ox0-6',7'-dinydro-5'H-gpiroloxa E{Y a
|\ ,l ] zoliding-5,8-quinoline]-5-carboxamid | @,
N % O
P ¢ NH
HN—Q\ 2
o IM -h-1-3

Ex 291
'H NMR (DMSO d6) delta 9.27 (1 H, brs), 8.74 (1 H, d, J =4.5 Hz), 7.75-7.80 (2 H,
m),7.62 (1 H,d,J=2.1Hz),7.53(1 H,dd,J=8.0,47Hz),7.45(1 H,dd,J=8.4,2.1
Hz),7.36 (1 H,d,J=83Hz),440(2H,t,J=5.3Hz),3.88 (1 H,d, J =8.6 Hz), 3.53
(1H,d,J=8.4Hz),2.29-2.48 (5 H, m).
MS (ESI) m/z: 424.1 (M+H)*.
Ex 292
'H NMR (DMSO d6) delta 9.30 (1 H, br s), 8.76 (1 H,d, J=4.8 Hz), 7.79 (1 H, s),
7.71(1H,d,J=82Hz),7.64 (1H,d,J=2.1Hz),7.54 (1 H,t,J=6.2Hz), 747 (1 H,
d,J=8.1Hz),7.40 (1 H,d,J=8.1Hz),4.40-4.53 (2H, m),4.16 (1 H, d, ] = 8.2 Hz),
3.45(1 H,d,J=8.7Hz), 2.57-2.68 (1 H, m), 2.39-2.45 (1 H, m), 2.24-2.38 (2 H, m).
MS (ESI) m/z: 424.1 (M+H)*.
The following Intermediates were prepared by General Procedure U (Table 50).
General Procedure U
Chloroacetyl chloride (1.1 eq.) was added dropwise to a biphasic solution of
substrate (1.0 eq.) in dichloromethane and 0.5 N aq. NaOH (2.0 eq.) at 0 °C. The
reaction mixture was warmed up to ambient temperature and stirred until complete

reaction. The mixture was extracted with dichloromethane 3 times, and the combined
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extracts were dried over Na,SO, and concentrated under reduced pressure to afford the

[0590]

[0591]

[0592]

[0593]

[0594]
[0595]

[0596]

following Intermediates.

vi}-N-(2,4-dichlarabenzyl)-5-fluoro-8-

[Table 50]
Intermediates Structure Chemical Name Substrate
7
H o i ;
Oy N . . o L
T & ; {5R,85}-8-({2-chioroasetamidoimeth o
N C

RPN
»e

& - «?
X \ i
i TT ]
e

.

hydroxy-5,8,7 8-tetrahydroguinefine - R
gy ) ' & o
Hi\h 5-carboxamide NH
Y e M he1 -1
o]
_C
H\/[fﬁ &
O%‘/ N Sy O:}_x ﬁ o \/J/

{58,8S}-8-{{2-chloroacetamido)methy

o N <! d 1-N-(2, 4-dichiorobenzyl-5-fluora-8-h ‘x:‘\ <
N//\\g ydroxy-5,8,7 8-tetrahydroquinoline-5- | N \(QH
HN o carboxamide HHy
e M -h-1-2
O
= \i/ “ G
O‘\\g":\/)\ \\\7’) {53,8R}-8-({2-chioroacetamido)msth 0-%_‘,-?\,.-3%{/5*&
L EE&:, /{\g cl yi-N-(2 4-gichiarabenzyl)-5-fluoro-8- aﬂjf{g o
\N&; y hydraxy-5,6,7 8-tetrahydroquinotine- | }/o "
N S~carboxamide Nta
Y e I8 e1-3
O
M I-i-1

MS (ESI) m/z: 474.1 (M+H)+.

IM I-i-2

MS (ESI) m/z: 474.1 (M+H)*.

IM I-i-3

MS (ESI) m/z: 474.1 (M+H)*.
The following Examples were prepared by General Procedure V (Table 51).

General Procedure V

To a solution of substrate (1.0 eq.) in 50% dichloromethane/2-propanol was added

portion wise tert-BuOK (4.0 eq.) at 0 °C. The solution was allowed to warm to

ambient temperature and stirred until complete reaction. The solvent of the reaction

mixture was removed by evaporation. The crude residue was purified by silica gel

column chromatography to afford the following Examples.
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[Table 51]
Examples Structure Chemical Name Substrate
e Gl v G
Q, g J/ O-Q- B ;}\«k}/\[
g P R F
‘I\F g (£8,5'R)-N-{2 4-dichiorobenzyl)}-5-fuo ./-\\,.»Lg &
S P
293 @_\ ] ro-5-oxo-6, 7-dihydro-5'H-spirc]momph L;\f\\{o u
N i"'&O oling-2,8-guinoline}-5'~-carboxamide HN. e
HN\{{J ;f -
s} M {-i-1
N O
S T el
N et & (28,5°S)-N-(2,4-dichiorobenzyl)-5-fluo ?;’/%TAé o
284 P ro-5-0x0-6',7-dihydro-5'H-spircimorph | “n7 g o
N i“}<0 oling-2,8'-quinoclineg}-5'-carboxamide N, ey
HN\I/I 8]
5 M 1-i-2
//5\\ /CI S e}
i) o N
O Ny Y
. /?-5\" & {2R,5'S)-N-{2 4-dichiorchenayh-5'-fluo &I( el
295 & /l J ro-5-0x0-8", 7" -dthydra-5'H-spiro[morph El\N“ r)<:;; "
N e oling-2,8'-quinoline}-5'-carbioxamide HN T’\C‘
HN. o
o B 1-i-3

[0597] Ex 293
'H NMR (CDCl;) delta 8.64-8.72 (1 H, m), 7.54 (1 H, d, ] = 7.5 Hz), 7.27-7.47 (4 H,
m), 7.09-7.25 (1 H, m), 4.56-4.70 (2 H, m), 4.34 (1 H, dd, J = 12.2, 2.3 Hz), 4.11-4.23
(2H, m), 3.37 (1 H, dd, J = 12.2, 3.1 Hz), 2.77-2.99 (1 H, m), 2.40-2.51 (1 H, m),
2.09-2.28 (2 H, m).
MS (ESI) m/z: 438.1 (M+H)*.
[0598]  Ex 294
'H NMR (CDCl,) delta 8.70 (1 H, dt, J=4.7, 1.6 Hz), 7.57 (1 H, d, J = 7.6 Hz), 7.46
(1H,d,J=2.0Hz),7.19-7.35 (6 H, m), 6.04 (1 H, br s), 4.53-4.64 (2 H, m), 4.39 (1 H,
d,J=16.8 Hz), 428 (1 H,d,J = 152 Hz), 4.19 (1 H, dd, J = 12.5, 1.5 Hz), 3.43 (1 H,
dd, J = 12.5, 3.9 Hz), 2.56-2.64 (1 H, m), 2.29-2.53 (3 H, m).
MS (ESI) m/z: 438.1 (M+H)*.
[0599]  Ex 295
'H NMR (CDCl,) delta 8.66 (1 H, dt, J = 4.7, 1.8 Hz), 7.54 (1 H, d, J = 7.6 Hz), 7.46
(1H,d,7=2.1Hz),7.39 (1 H, d, J = 8.2 Hz), 7.27-7.33 (2 H, m), 7.13-7.25 (1 H, m),
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[0600]
[0601]

[0602]

[0603]

6.10 (1 H, br s), 4.58-4.69 (2 H, m), 4.34 (1 H,dd, J=12.2,2.3 Hz),4.17 (2H, dd, J =
16.8, 15.5 Hz), 3.37 (1 H, dd, J = 12.2, 3.0 Hz) 2.77-2.95 (1 H, m), 2.41-2.49 (1 H, m),
2.08-2.30 (2 H, m).
MS (ESD) m/z: 438.1 (M+H)*.
The following Examples were prepared by General Procedure W or X (Table 52).
General Procedure W
To a solution of substrate (1.0 eq.) in dichloromethane was added mCPBA (1.05
eq.) at 0 °C. The mixture was stirred at O °C until complete reaction, 1:1 mixture of aq.
Na,S,0; and aq. NaHCO; was added to the mixture. The resulting mixture was
extracted with CH,Cl, and the extract was dried over Na,SO,. The extract was con-
centrated in vacuo, and the resulting residue was purified by silica gel column chro-
matography and preparative HPLC to afford the following Examples.
General Procedure X
To a solution of substrate (1.0 eq.) in dichloromethane was added mCPBA (2.5 eq.)
at 0 °C. The mixture was stirred at O °C until complete reaction, 1:1 mixture of aq. Na,
5,05 and aq. NaHCO; was added to the mixture. The resulting mixture was extracted
with CH,Cl, and the extract was dried over Na,SO,. The extract was concentrated in
vacuo, and the resulting residue was purified by silica gel column chromatography and

preparative HPLC to afford the following Examples.
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Examples

Structure

Chemical Name

General
Substrate
Procedure

296

{58,85)-M-{2-chioro-4-l
uorobenzyl)-&-fluoro-8-

hydroxy-8-{{methyisulfi

nylymethyl)-5,6,7,8-tetr

ahydroquinoline-5-carb
oxamide

Ex 288

297

(5S,8R}-N-(2,4-dichloro
banzyl}-5-voro-8-trydr
oxy-8-{{methylthioymet
hyl)-5,6,7,8-tetrahydrog

uinoline-5-carboxamide

H j’
OyN\/ e

e ,/Cl

F [
I

Cl
H

M 1-h-2-1

{5S.,85)-N-(2,4-dichloro
benzyl)-5-fluoro-8-hydr
axy-8-({methylsulfonyl)

methyl)-5,8,7 8-tetrahy

droquinaline-5-carboxa
mide

299

(58,88)-N-{2~-chloro-4-fl
uorobenzyl)-5-fluare-8-
hydroxy-8-{{methylsulfo
nylimethyl}-5,6,7 8-tetr
ahydroquinoline-5-carb

oxamide
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[Table 52-2]
“ P {58,85)-N-{2,4-dichloro oo f;v i “
i By NN
O Ny benzyl)-5-flucro-8-hydr F i
i 4F T ¢l
A o oxy-8-({(2-hydroxyethyl | [ /‘[ﬁ
300 | N
NS ysulfonylymethyl)-5,8,7, “OH
“OH 8-tetrahydroguinolina-5 N "\\w
O”S»g\"”’QH -cartboxamide o
M I-h-2-2
= N F
{5S,8S)-N-(2-chloro-4-ii wof D/

O§\/N\g,/\\
uorobenzyl)-5-fuoro-8- F TCT
hydroxy-8-{{{2-hygdroxy ﬁf}

301 SN e
sthylisulfonylimethyl)-5 8 "OH
. . S
8,7,8-tetrahydroquinoli \\\OH
ne-5-carboxamide
Ex 289
[0604] [Table 53]
LG MS L MS
Examples o Examples -
Method | 1R (minj | [M+HP Method | B {min} | [MeH]*
296 L 1.29 429.0 299 b 1.44 445.0
297 D 1.58 461.0 300 D 1.47 491.0
298 D 1.56 461.0 301 B 1.36 475.0
[0605] Ex 296
'H NMR (CDCl;) delta 8.65-8.60 (1 H, m), 7.56-7.51 (1 H, m), 7.43-7.37 (1 H, m),
7.31-7.26 (1 H, m), 7.24-7.17(2 H, m), 7.02-6.97 (1 H, m), 4.68-4.54 (2 H, m), 4.08 (1
H, br),3.77 (0.5H,d,J=12.8 Hz), 3.58 (0.5 H,d, J = 13.5 Hz), 3.35 (0.5 H, d, J =
12.8 Hz), 3.11 (0.5 H, d, J = 13.5 Hz), 2.86 (0.5 H, m), 2.74 (1.5 H, s), 2.69 (1.5 H, s),
2.69 (0.5 H, m), 2.61-2.46 (2 H, m), 2.32-2.19 (1 H, m).
[0606] Ex 297
'H NMR (CDCl;) delta 8.62 (1 H,ddd, J=4.9, 1.8, 1.2 Hz), 7.57 (1 H,dd,J=7.9,
1.2Hz),7.45(1H,d,J=1.8 Hz), 7.35-7.31 2 H, m), 7.27 (1 H,dd, ] =7.9, 4.9 Hz),
7.19(1H,brd,J=49Hz),4.62(1H,dd,J=14.7,6.1 Hz), 4.573 (1 H, s), 4.566 (1 H,
dd,J=14.7,6.1 Hz),3.55(1 H,d,J=16.5Hz),3.51 (1H,d,J=16.5Hz), 3.14 (3H,
s), 3.07 (1 H, m), 2.63 (1 H, m), 2.40 (1 H, m), 2.18 (1 H, m).
[0607] Ex 298

'H NMR (CDCl,) delta 8.62 (1 H, brd, J = 4.9 Hz), 7.55 (1 H, dd, J = 7.9, 1.2 Hz),
745(1H,d,J=1.8Hz),735 (1 H,d,J=7.9 Hz), 7.30 (1 H, dd, J = 7.9, 4.9 Hz), 7.26
(1H,dd,J=7.9, 1.8 Hz), 7.21 (1 H, br), 4.64 (1 H, dd, J = 14.7, 6.1 Hz), 4.57 (1 H,
dd,J=14.7,6.1 Hz), 4.12 (1 H, d, J = 15.3 Hz), 4.03 (1 H, br), 3.37 (1 H,d, ] = 15.3
Hz),3.11 (3 H, s), 2.79-2.64 (3 H, m), 2.24 (1 H, m).
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[0608]

[0609]

[0610]

[0611]
[0612]

[0613]

[0614]

Ex 299
'H NMR (CDCl;) delta 8.62 (1 H, brd, J=4.9 Hz), 7.55 (1 H,d, J =79 Hz), 7.40 (1
H,dd,J=8.6,6.1Hz),7.30(1 H,dd,J=79,49Hz),7.21 (1H, br), 7.19 (1 H,dd, J =
8.6,2.4 Hz),7.00 (1 H, ddd, J=8.6,7.9, 1.8 Hz), 4.64 (1 H, dd, ] = 14.7, 6.1 Hz), 4.57
(1H,dd,J=14.7,6.1 Hz),4.12(1 H,d,J=15.3Hz),4.02 (1 H, br),3.37(1 H,d, ] =
15.3 Hz), 3.11 (3 H, s), 2.79-2.64 (3 H, m), 2.24 (1 H, m).
Ex 300
'H NMR (CDCl,) delta 8.58 (1 H, brs), 7.53 (1 H,d, J =79 Hz), 7.44 (1 H, br s),
7.34-722(4H,m),4.72 (1 H, br), 4.62 (1 H,dd, J =15.3,6.1 Hz), 434 (1 H,dd, J =
15.3,6.1 Hz),4.34 (1 H,d,J=15.3Hz),4.09 (2H, br),3.62 (1 H, m), 343 (1 H,d, J =
15.3 Hz), 3.42 (1 H, br s), 3.25 (1 H, m), 2.77-2.66 (3 H, m), 2.21 (1 H, m).
Ex 301
'H NMR (CDCl;) delta 8.60 (1 H, brs), 7.54 (1 H,d,J=79Hz),7.39 (1 H,dd, J =
7.9,6.1 Hz), 7.29 (1 H,m), 7.26 (1 H, br), 7.19 (1 H, dd, 8.6, 2.4 Hz), 7.00 (1 H, dd, J
=8.6,79Hz),4.63 (1H,dd,J=14.7,6.1 Hz), 4.55 (1 H,dd, J = 14.7, 6.1 Hz), 4.54 (1
H,br),434 (1H,d,J=153Hz),4.12(2H, br),3.62 (1 H,m), 3.46 (1 H,d, J =153
Hz), 3.44 (1 H, brs), 3.29 (1 H, m), 3.03-2.71 (3 H, m), 2.22 (1 H, m).
The following Examples were prepared by General Procedure Y or Z (Table 54).
General Procedure Y
To stirred solution of the substrate (1.0 eq.) in MeOH-tert-BuOH-water (1:1:1) was
added AD-Mix alpha and/or beta (4 times weight of substrate) at ambient tem-
perature. The mixture was stirred at room temperature until complete reaction, aq. Na,
S,0; was added to the mixture and then the mixture was stirred for 2 h. The mixture
was extracted with CH,Cl, twice and the extracts were combined. The extracts were
dried over Na,SO, and concentrated in vacuo. The resulting residue was purified and
each diastereo isomer was separated by silica gel column chromatography to afford the
following Examples.
General Procedure Z
A mixture of substrate (1.0 eq.) and 2 N aq. NaOH (15.0 eq.) in 50%
1,4-dioxane-water (0.02 M) was heated at 65 °C until complete reaction. The mixture
was extracted with CH,CI, twice and the extracts were combined. The extracts were
dried over Na,SO, and concentrated in vacuo to afford a glass. The residual glass was
purified by silica gel column chromatography and preparative HPLC to afford

following Examples.
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[Table 54-1]
General
Examples Structure Chemical Name Substrate
Procedure
ol )
H = l {5R,8R)-N-{2 4-dichloro
OT';_‘\ S benzyl)-5-fluoro-8-hydr
302 1 o i & oxy-8-(hydroxymethyli- N
\Nl 5,6,7 8-tetrahydroguino H ;E/
o _ , Dy N A,
\ line-5-carboxamide £ 7
OH N o cl
C Y
fof
f/’\J/ {5R,83)-N-(2,4-dichioro | N
O N5 benzyl}-5-Huoro-8-hydr
oF g ¥) v IM I-e-26
303 | \| ’ oxy-8-{hydroxymethyl}-
N 56,7 8-tetrahydroguino
. OH line-5-carboxamide
- Cl .
= l {55,85)-N-{2 4-dichloro
O Ty benzyl)-5-fluoro-8-hydr
304 (\ /ﬁ o oxy-8-(hydroxymethyi)-
N 56,7 8-tetrahydroquino o K f \R"C!
¢ "OH fine-5-carboxamide Y
OH i rEd Cl v
o e
]/ (55.8R)-N-(2.4-dichloro | N ﬂ/
O‘\\;/N\ \T benzyl)-5-fluoro-8-hydr
,.:<F & M [-e-28
305 i S j oxy-8-(hydroxymethyl}-
- o 5,6,7.8-tetrahydroguino
\;H OH fine-5-carboxarnide
_F
(58,8S)-N-(2-chloro-4-f H O
Ou N
uorobenzyl)-5-fuoro-8- \%/F e
306 hydroxy-8-(hydroxymet [’\ /i ¢ ¥
fwl)-5,6,7 8-tetrahydrog | N7
uinoline-5-carboxamide
N [-e-31
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[Table 54-2]
9y f’jF (5,8R)-N-(2-Chloro-4-f
O\‘gf“':’v \‘] uorobenzyl)-5-fluoro-8-
307 H/\r<] = hydroxy-8-{hydroxymet
~NF g hyi}-5,8,7 8-tetrahydrog
\{OH O uinoline-5-carboxamide
F
u O {55,85)-5-fluoro-8-hydr
O*\\.;":\ ¥ | oxy-8-{hydroxymethyf)-
308 [,\:[< F N-(2.3,4-4rifluorobenzyl) ]
N /J -5,6,7,8-etrahydroguin o N = J\’
o oH oline-5-carboxamide STy F
1 \"j F \
F
u P ] {5S.8R)-5-fluoro-8-hydr m/\ﬁ
O;\/N SN
X F | oxy-8-(hydroxymethyt}- )
F i ‘ iM t-e-33
309 | S N-{2.,3,4-rifluorcbenzyl)
N -5.6,7 8-tetrahydroguin
{ oH oline-5-carboxarmide
OH
Fo Ol {58,858)-N-{2 4-dichloro
Ong\\ | -B-flucrobenzyl}-5-fluor
ELF 0-8-hydroxy-8-(thydrox
310 N G ydroxy-8-(hydroxy )
[ ) methyl)-5,6,7,8-tetrahy B -G
NT droguinoline-5-carboxa o N /[ E
OH mide . e C v
Fo s ¢ | (58,8R)-N-(2,4-dichloro ,Ji T
N
0 g g | -G-fluarabenzyl}-5-fluor
Ry~ T
LR o-8-hydroxy-8-(hydrox IM l-e-29
311 x Ci ydroxy-8-(frydroxy
( P methyl)-5.6,7,8-tetrahy
N on droguinoling-5-carboxa
QH mide
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[Table 54-3]
o~ F (55,88)-N-(2-chloro-3,4
Os ,'(,{ “ ]: -difiuorobenzyt)-5-fluor
Xy F
iuF o-8-hydroxy-8-(hydrox
l [ J methyl}-5,6,7,8-tetrahy o E
N inoline-5 i |
(%”OH droquinoline-5-carboxa Oy N A A
OH mide AL v
e F | (58,8R)-N-(2-chiara-3,4 (\ -
Q. ,“\/ L\([[ . -diffuorobenzyt)-&-fluor
33 TuF & o-8-hydroxy-8-(hydroxy M 230
(\ methyl}-5,6,7,8-tetrahy
N’ drogquinoline-5-carboxa
y OH .
oM mide
~._-Cl .
H = l (5%,8S)-N-~{4-chlorp-2-fi
O\*/l:\’ S uarobenzyl)-5-fluoro-8-
314 S F hydroxy-8-{hydroxymat
E 1 N -Ci
W \({ nyl)-5.8,7,8-tetrabydrog o J\ 1
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oM . P F
& » Y
w © \i (59,8R)-N-(4-chiora-2-ft | N7
Oy N X ol
R uorobernzyh-5-fluoro-8-
tLF £ M I-2-32
315 BN hydroxy-8-{hydroxymet
I\N'j hyl)-5,8,7,.8-tetrabydrog
N ginoline-5-carboxamide
OH
Cl 2 Cl { (58,88)-N-{2.4-dichlora Ci i
O-\\»rﬁ\/ . | -6-(hydroxymethylibenz OYE
T F yI)-5-fllioro-8- - o
318 s LOH yIy-5-fluoro-8-hydroxy-8 gz\\ P ~oH >
E (ydroxymethy)-66.7, |
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Cla o~ -F (58,88)-N-(2-chioro-4-fl G F
H :
O%/“v “ { uora-8-{hydroxymethyl) D&?,NVL\T,’:
LF benzyl)-5-fluoro-8-hydr et .
37 [ % OH |, _;} _ . y, ’!/\\\’ OH <
y-8-(hydroxymethyl}- SN
NN .
N oK 5,6,7 8-tetrahydroguing s
OH line-5-carboxamide M 1-g-16
S F N F
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o R K Oxp- Ny
"\\;"F 3 benzyl}-5-fluoro-8-hydr EN=
3 2 < ¥
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[Table 54-5]
ot | (B8.88)N-(4-chiaro-2,3 Ny P o
o Wk ~diffucrobenzyl)-5-flunr O\\,N\/.’[\\\,!i
%T‘/’F\/ \F’ F o-8-hydroxy-8-(hydrox \A:‘F E— ’
330 o A ydroxy-8-{hydroxy [[&T, " .
] methy-5.8.7,S-tstrahy o 1
) ( “oH droguinaline-§-carhoxa PAS
QH mide i o286
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o ~diffucrobenzyl)-5-fluor RN ,QVI\\}\ .
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323 /\:\\§ Py F Y < y ( Y Y ‘EE/ \\r, \} z
E ’_[ methyl)-5,6.7 8-tetrahy x\Nﬁﬁ\/;
N \‘;"'FOH drogquinoling-5-carboxa £y
O mide M fg-27
Fii o ~Cl | (58.88)-N-(3-chioro-2.8 Fo o, Ok
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34 S ¢ ey e z
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[Table 54-6]
A F | (BSBRIN((R)-1-2-chl ) ,,,,»T/F
H . B
o N | oro-4-fluorophenyljethy Q\YS 5
ILF & {}-5-fluoro-8-hydroxy-8- ‘ Ci
328 Ny e
P ) {hydroxymethy)-5,6,7,8 i\ ,J
N’7 ~ N N B
\‘“‘\OH -tetrahydroguinoline-5- O-
CH carboxanide M t-g-32
{58,8S)-N-{{3,5-dichior A
- o« VT
apyridin-2-yhmethyt)-5- Oy Nty
fluoro-8-hydroxy-8-(hyd | . #F cl
309 ydroxy-8-(hy ’§ TK]
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ahydroguinoline-5-carb xe!
oxamide M F-g-34
o (5S,8S)-N-(2 4-dichlcro H '
D O e oML
T i phenethyl)-5-fluoro-8-h F ] P
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P N7
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IM 1-g-35
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orophenyltetrahyoro-2 ; [ J
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332 flucro-8-hydroxy-8-(hyd (l/ \1/ o N g
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-0
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) IM I-g-38
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[Table 55]
LG MS LG MS
Examples : - Examples -

Method | IR (min) | [M+H}P Mathod | tR (min) | [M+H}]
302 G 1.42 388.8 318 C 1.22 368.9
303 C 1.41 368.8 319 D 1.47 417.0
304 C 141 388.9 320 D 1.46 417.0
305 G 1.42 388.9 321 ] 1.33 401.0
306 c 1.3 382.9 322 D 1.40 401.0
307 C 1.30 382.8 323 D 1.38 401.0
308 G 1.27 384.9 324 D 1.36 401.0
309 G 1.27 385.0 325 D 1.54 413.1
310 c 1.40 416.8 328 D 1.54 4131
311 C 1.40 416.8 327 D 1.41 3974
312 C 1.34 401.0 328 D 1.42 397.4
313 G 1.34 401.0 329 D 1.31 400.0
314 C 1.32 828 330 b 1.51 413.0
315 C 1.32 382.8 331 b 1.58 425.0
316 C 1.28 428.9 332 D 1.47 483.0
317 D 1.18 413.0

[0616] Ex 302
'H NMR (CDCl;) delta 8.54 (1 H,brdd, J =4.9, 1.8 Hz), 7.53 (1 H, brdd, J =7.9,
1.8HzHz),745(1H,d,J=1.8Hz),7.38(1 H,d,J=8.6Hz), 729 (1 H,dd, J=7.9,
4.9 Hz), 7.20-7.14 (2 H, m), 5.00 (1 H, br), 4.66 (1 H, dd, J = 14.7, 6.1 Hz), 4.60 (1 H,
dd,J=14.7,6.1 Hz),3.99 (1 H, d, J = 11.6 Hz), 3.76-3.64 (2 H, m), 2.88 (1 H, m),
2.24-1.99 3 H, m).
[0617]  Ex 303
'"H NMR (DMSO d6) delta 9.16 (1 H, br), 8.64 (1 H,brd, J=4.9Hz),7.66 (1 H,d, ]
=79Hz),7.62(1H,d,J=24Hz),746 (1H,dd,J=7.9,24 Hz),7.39 (1 H, dd, ] =
79,49 Hz),7.36 (1H,J=7.9Hz),4.93(1H,s),4.75 (1 H, br), 444 (1 H,dd, J =
15.9,6.1 Hz),4.38 (1 H, dd, J=15.9, 6.1 Hz), 3.68 (1 H, dd, ] = 11.0, 6.1 Hz), 3.56 (1
H, dd, ] =11.0,4.3 Hz), 2.54-2.22 (3 H, m), 1.87 (1 H, m).
[0618]  Ex 304
'H NMR was identified with the Example 302.
[0619] Ex 305
'H NMR was identified with the Example 303.
[0620]  Ex 306
'"H NMR (CDCl;) delta 8.54 (1 H, brdd, J =4.5, 1.8 Hz), 7.53 (1 H, brdd, ] = 7.9,
1.8Hz),7.43 (1 H,dd,J=8.6,6.1 Hz), 7.28 (1 H,brdd, ] =4.9,1.2Hz), 7.19 (1 H,
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[0621]

[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

dd,J=8.6,2.4Hz),7.17 (1 H, br),7.00 (1 H,dt,] =7.9,2.4 Hz), 5.01 (1 H,brd, J =
9.8 Hz),4.66 (1 H, dd, J = 14.7, 6.1 Hz), 4.60 (1 H, dd, J = 14.7, 5.5 Hz), 3.99 (1 H, d,
J=11.6 Hz), 3.79-3.63 (2 H, m), 2.88 (1 H, m), 2.36-1.99 (3 H, m).

Ex 307

'H NMR (CDCl;) delta 8.57 (1 H, brdd, J =4.3, 1.8 Hz), 7.56 (1 H, d, J = 7.9 Hz),
7.39(1 H,dd,J=8.5,6.1 Hz),7.28 (1 H,dd,J=7.9,4.3 Hz), 7.19 (1 H, dd, ] = 8.5,
2.4Hz),7.16 (1 H, br), 6.99 (1 H,ddd, J =8.5,7.9,2.4 Hz), 4.62 (1 H,dd, ] = 14.7,
6.1 Hz),4.55(1 H,dd, J=14.7,6.1 Hz), 4.01 (1 H, br), 3.85 (1 H, d, J = 11.6 Hz),
379(1H,br),3.71 (1 H,d,J =11.6 Hz), 2.54-2.36 (3 H, m), 2.02 (1 H, m).

Ex 308

'H NMR (CDCl;) delta 8.54 (1 H, brdd, J =4.5, 1.8 Hz), 7.53 (1 H, brdd, ] = 7.9,
1.8 Hz), 7.30 (1 H,dd, ] =7.9,49Hz),7.20 (1 H,brd, ] =4.9 Hz), 7.13 (1 H, m),
6.98 (1 H, m), 5.02 (1 H, br), 4.64 (1 H, dd, J = 14.7, 6.1 Hz), 4.57 (1 H, dd, ] = 14.7,
6.1 Hz),3.97 (1 H,d,J=11.6 Hz), 3.85 (1 H, br), 3.68 (1 H, d, ] = 11.6 Hz), 2.87 (1
H, m), 2.23-1.99 (3 H, m).

Ex 309

'H NMR (CDCl;) delta 8.57 (1 H, brdd, J =4.9, 1.2 Hz), 7.56 (1 H, br dd, ] = 7.9,
1.2 Hz),7.29 (1 H,dd, ] =7.9,49 Hz), 7.16 (1 H, br), 7.09 (1 H, m), 6.97 (1 H, m),
4.60 (1 H,dd,J=15.3,6.1 Hz),4.53 (1 H, dd, J=15.3, 6.1 Hz), 4.01 (1 H, br), 3.84 (1
H,d,J=11.0Hz),3.82 (1 H, br), 3.71 (1 H, d, ] = 11.6 Hz), 2.44-2.04 (3 H, m), 2.04
(1 H, m).

Ex 310

H NMR (CDCl;) delta 8.53 (1 H, m), 7.56 (1 H, d, ] = 7.9 Hz), 7.33-7.28 (2 H, m),
7.11 (1 H,dd,J=9.2, 1.8 Hz), 7.02 (1 H, br), 5.01 (1 H, br), 4.78 (1 H, dd, J = 14.7,
5.5Hz),4.66 (1 H,dd,J=14.7,5.5Hz),3.97 (1 H,d,J=11.6 Hz), 3.76 (1 H, br),
368 (1H,d,J=11.6Hz),2.88 (1 H, m), 2.23-1.98 (3 H, m).

Ex 311

H NMR (CDCl;) delta 8.56 (1 H, dd, J=4.9, 1.2 Hz), 7.57 (1 H,dd, ] =7.9, 1.2
Hz),7.29-7.27 (2H, m), 7.11 (1 H, dd, J =9.2, 2.4 Hz), 7.04 (1 H, br), 4.73 (1 H, dd, J
=14.7,6.1 Hz),4.63 (1 H,dd, J=14.7,5.5 Hz),4.00 (1 H, brs), 3.84 (1 H,d,J = 11.6
Hz), 3.79 (1 H, br), 3.70 (1 H,d, J = 11.6 Hz), 2.52-2.37 (3 H, m), 2.02 (1 H, m).

Ex 312

'H NMR (CDCls) delta 8.53 (1 H, dd, J =4.9, 1.8 Hz), 7.52 (1 H, ddd, ] =7.9, 1.8,
1.2Hz),7.29 (1 H,dd,J=7.9,49 Hz),7.25-7.08 3H, m), 499 (1H,brd,J =104
Hz),4.67 (1 H,dd,J=14.7,6.1 Hz),4.62 (1 H,dd,J=14.7,5.5Hz2),3.99 (1 H,d,J =
10.4 Hz), 3.71 (1 H, br s), 3.67 (1 H, d, ] = 10.4 Hz), 2.88 (1 H, m), 2.24-1.99 (3 H,
m).

Ex 313
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[0629]

[0630]

[0631]

[0632]

[0633]

'H NMR (CDCl;) delta 8.57 (1 H, ddd, ] =4.9, 1.8, 1.2 Hz), 7.56 (1 H, dd, ] = 7.9, 1.8
Hz),7.29 (1 H,dd, J=7.9,4.9 Hz), 7.19-7.08 (3 H, m), 4.63 (1 H,dd, J = 14.7, 6.1
Hz),4.57 (1 H,dd,J=14.7,5.5Hz),3.99 (1 H, s),3.85 (1 H,d, J=11.0 Hz), 3.76 (1
H, brs),3.72 (1 H,d, J = 11.0 Hz), 2.50-2.40 (3 H, m), 2.03 (1 H, m).

Ex 314

H NMR (CDCl;) delta 8.53 (1 H, brdd, J =4.9, 1.8 Hz), 7.53 (1 H, brdd, ] = 7.9,
1.8Hz),7.33 (1 H,t,J=79Hz),7.29 (1 H,dd, J=7.9,4.9 Hz), 7.27-7.10 (2 H, m),
7.15(1 H,d,J=79Hz),5.02 (1 H,br),4.63 (1 H,dd, J=14.7, 6.1 Hz), 4.54 (1 H, dd,
J=14.7,6.1Hz),3.98 (1 H,d,J=11.6 Hz), 3.82 (1 H, br), 3.68 (1 H, d, ] = 11.6 Hz),
2.87 (1 H, m), 2.18 (1 H, m), 2.09-1.99 (2 H, m).

Ex 315

'H NMR (CDCl;) delta 8.56 (1 H, brdd, J =4.9, 1.8 Hz), 7.55 (1 H, d, J = 7.9 Hz),
7.35-7.27 (2 H, m), 7.18-7.09 (3 H, m), 4.57 (1 H, dd, J = 14.7, 6.1 Hz), 4.50 (1 H, dd,
J=14.7,6.1 Hz),4.06 (1 H, br),3.83 (2H,d,J=11.0Hz),3.70 (1 H,d, J = 11.0 Hz),
2.52-2.34 (3 H, m), 2.04 (1 H, m).

Ex 316

'H NMR (CDCl;) delta 8.51 (1 H, brdd, J =4.9, 1.8 Hz), 7.58 (1 H, br d, J = 5.5 Hz),
7.46 (1H,brdd,J=7.9,1.8Hz),743 (1 H,d,J=24Hz),7.34 (1 H,d, ] =2.4Hz),
7.26 (1 H,dd,J=7.9,4.9 Hz), 5.03 (1 H, br), 4.82-4.64 (4 H, m), 3.97 (1 H,d, J =
11.0Hz), 3.87 (2 H, br), 3.66 (1 H,d, ] =11.0 Hz), 2.81 (1 H, m), 2.19-1.95 (3 H, m).

Ex 317

'H NMR (CDCl;) delta 8.52 (1 H, brd, J =4.9 Hz), 7.56 (1 H, br), 7.46 (1 H, dd, J =
7.9,1.8 Hz),7.25(1 H,dd, J=7.9,49 Hz),7.17 (1 H, dd, ] =8.6, 2.4 Hz), 7.10 (1 H,
dd, J=8.6,2.4 Hz), 5.06 (1 H, br), 4.82-4.62 (4 H, m), 3.98 (1 H,d, J = 11.0 Hz), 3.81
(1H,br),3.66 (1 H,d,J=11.0Hz),2.81 (1 H,m), 2.11 (1 H, m), 2.07-1.96 (2 H, m),
1.65 (1 H, br).

Ex 318

H NMR (CDCl;) delta 8.53 (1 H, brdd, J =4.9, 1.8 Hz), 7.53 (1 H, d, J = 7.9 Hz),
7.34(1 H,m),7.28 (1 H,dd, J=7.9,4.9 Hz), 7.16 (1 H, br), 6.90-6.85 (2 H, m), 5.30
(1H,br), 462 (1 H,dd,J=14.7,6.1 Hz), 453 (1 H,dd, ] = 14.7, 6.1 Hz), 3.97 (1 H,
d,J=11.6Hz),3.87 (1 H,br),3.67(1 H,d,J=11.6 Hz), 2.88 (1 H, m), 2.23-1.99 (3
H, m).

Ex 319

H NMR (CDCl;) delta 8.54 (1 H, brdd, J =4.9, 1.8 Hz), 7.54 (1 H, brdd, ] = 7.9,
1.8 Hz), 7.33 (1 H, dd, ] = 8.6, 6.7 Hz), 7.30 (1 H, dd, ] = 7.9, 4.9 Hz), 7.23 (1 H, br),
7.20(1 H,dd,J=8.6,1.8 Hz), 499 (1 H,brd, J =9.2 Hz), 4.68 (1 H, dd, J = 14.7, 6.1
Hz),4.63 (1 H,dd,J=14.7,6.1 Hz),4.00 (1 H,d, J = 11.0 Hz), 3.77 (1 H, br s), 3.68
(1 H, br), 2.87 (1 H, m), 2.24-1.99 (3 H, m).
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[0634]

[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

Ex 320

'H NMR (CDCl;) delta 8.54 (1 H, brdd, J =4.9, 1.8 Hz), 7.53 (1 H, brdd, ] = 7.9,
1.8 Hz), 7.37 (1 H,dd, ] =8.6,5.5Hz),7.29 (1 H,dd, J =7.9,49Hz), 7.21 (1 H, br d
J=6.1Hz),7.11 (1 H,dd, ] =8.6,7.9 Hz), 5.00 (1 H, br), 4.68 (1 H, dd, ] = 15.3, 6.1
Hz),4.63 (1 H,dd,J=14.7,6.1 Hz), 3.99 (1 H,d, ] = 11.0 Hz), 3.74 (1 H, br s), 3.68
(1H,d,J=11.0Hz), 2.87 (1 H, m), 2.24-1.99 (3 H, m).

Ex 321

H NMR (CDCl;) delta 8.54 (1 H, brdd, J =4.9, 1.8 Hz), 7.57 (1 H, brdd, ] = 7.9,
1.8Hz),7.29(1H,dd,J=79,49Hz),7.05(1 H,ddd, ] =7.9,2.4, 1.8 Hz), 6.99 (1 H,
br), 6.85 (1 H, ddd, ] =9.8, 8.6, 2.4 Hz), 4.80 (1 H, br), 4.77 (1 H,dd, ] = 14.7, 6.1
Hz),4.66 (1 H,dd, J=14.7,6.1 Hz), 3.98 (1 H, d, ] = 11.6 Hz), 3.74 (1 H, br), 3.68 (1
H,d,J=11.6 Hz), 2.88 (1 H, m), 2.23-1.99 (3 H, m).

Ex 322

'H NMR (CDCl;) delta 8.55 (1 H, brdd, J =4.9, 1.8 Hz), 7.54 (1 H, brdd, ] = 7.9,
1.8 Hz), 7.30 (1 H, dd, ] = 8.0, 5.5 Hz), 7.21-7.10 (3 H, m), 5.00 (1 H, br), 4.66 (1 H,
dd,J=14.7,6.9Hz),4.59 (1 H,dd, J=14.7,6.9Hz), 399 (1 H,d, J = 11.6 Hz), 3.78
(1H,br),3.68(1 H,d,J=11.6Hz),2.87 (1 H, m), 2.24-1.99 (3 H, m).

Ex 323

'H NMR (CDCl;) delta 8.55 (1 H, brdd, J =4.3, 1.8 Hz), 7.53 (1 H, brdd, ] =7.9,
1.8 Hz), 7.34-7.28 (2 H, m), 7.16 (1 H, m), 6.99 (1 H, dt, J = 8.6, 1.8 Hz), 5.01 (1 H,
br), 4.64 (1 H,dd,J=14.7,6.1 Hz), 4.50 (1 H,dd, J =14.7,6.1 Hz),3.99 (1 H,d, J =
11.6 Hz), 3.77 (1 H, br), 3.68 (1 H, d, J = 11.6 Hz), 2.87 (1 H, m), 2.24-1.99 (3 H, m).

Ex 324

H NMR (CDCl;) delta 8.54 (1 H, ddd, I =4.3, 1.8, 1.2 Hz), 7.55(1 H, ddd, ] = 7.9,
1.8,1.2 Hz),7.30 (1 H,dd ] =7.9,4.9 Hz), 7.02 (1 H, br), 7.01 (2 H, d, ] =7.3 Hz),
5.00 (1 H,br), 470 (1 H,dd, J =14.7, 6.1 Hz), 4.60 (1 H, dd, ] = 14.7, 5.5 Hz), 3.98 (1
H,d,J=11.6Hz),3.71 (1 H, br), 3.68 (1 H, d, ] = 11.6 Hz), 2.87 (1 H, m), 2.22-1.98
(3 H, m).

Ex 325

'H NMR (CDCl;) delta 8.35 (1 H, s), 746 (1 H,d,J =2.4Hz), 740 (1 H,dJ=7.9
Hz),7.28-7.25 (2H, m), 7.19 (1 H, brd, J = 5.5 Hz), 5.10 (1 H, br), 4.67 (1 H, dd, J =
14.7,6.1 Hz), 4.60 (1 H,dd, J=14.7,6.1 Hz),3.97 (1 H,d, J=11.6 Hz), 3.67 (1 H, d,
J=11.6 Hz), 3.65 (1 H, brs), 2.87 (1 H, m), 2.27 (3 H, s), 2.22-1.96 (3 H, m).

Ex 326

'H NMR (CDCl;) delta 8.54 (1 H, brdd, J =4.3, 1.8 Hz), 7.47 (1 H,ddd, J = 7.9, 1.8,
1.2Hz),744(1H,dJ=1.8Hz),7.37 (1 H,d,J=8.6 Hz), 7.30 (1 H, dd, ] = 8.6, 1.8
Hz),7.25(1 H,dd,J=79,4.3Hz),7.12(1 H,dd, J =6.7,6.1 Hz), 546 (1 H,dq, ] =
7.3,6.7Hz),398 (1H,d,J=11.6 Hz), 3.75 (1 H, br), 3.69 (1 H,d, J = 11.6 Hz), 3.48
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[0641]

[0642]

[0643]

[0644]

[0645]

[0646]
[0647]

(1H,d,J=1.8Hz),2.88 (1 H, m), 2.26-2.01 3 H, m), 1.59 (3 H,d, J=7.3 Hz).

Ex 327

'H NMR (CDCl;) delta 8.51 (1 H, ddd, J =4.3, 1.8, 1.2 Hz), 748 (1 H,ddd, ] = 7.9,
1.8,1.2Hz),7.41 (1H,dd,J=8.6,6.1 Hz),7.24 (1 H,dd, ] =7.9,4.3 Hz), 7.18 (1 H,
dd,J=8.6,2.4Hz),7.14 (1 H, br), 7.04 (1 H,ddd, ] =8.6, 7.9, 2.4 Hz), 5.48 (1 H, dq,
J=73,67Hz),3.98(1H,d,J=11.6Hz),3.69 (1 H,d,J=11.6 Hz), 2.90 (1 H, m),
248 (2 H,br),2.26-1.99 (3 H, m), 1.60 3H,d,J=7.3 Hz).

Ex 328

'H NMR (CDCl,) delta 8.53 (1 H, ddd, J =4.9, 1.8, 1.2 Hz), 7.53 (1 H,ddd, ] = 7.9,
1.8,1.2Hz),7.38 (1 H,dd, J=8.6,6.1 Hz), 7.24 (1 H,dd, J =7.9, 4.9 Hz), 7.16 (1 H,
dd, J=8.6,3.1 Hz), 7.10 (1 H, br), 7.02 (1 H, dt, ] =8.6, 3.1 Hz), 5.39 (1 H, m), 4.00
(1H,br),3.83(1H,d,J=11.6Hz),3.69 (1 H,d, J=11.6 Hz), 2.56-2.38 (3 H, m),
2.03(1 H, m), 1.66 (1 H, br), 1.59 3H, d, J=7.3 Hz).

Ex 329

'H NMR (CDCl;) delta 8.55 (1 H, brd, J=4.3 Hz), 8.48 (1 H, d, J =2.4 Hz), 8.08 (1
H,brd,J=43Hz),7.79(1H,dd,J=7.9,1.8Hz), 778 (1 H,d, J = 2.4 Hz), 7.31 (1
H,dd,1=79,43Hz),4.83 (1 H,dd, ] =18.3,4.9 Hz),4.70 (1 H, dd, ] = 18.3, 4.3 Hz),
402(1H,d,J=11.6Hz),3.72 (1H,d,J=11.6 Hz), 2.94 (1 H, m), 2.32-2.02 (3 H,
m). The signals due to OH were not observed.

Ex 330

'H NMR (CDCl;) delta 8.54 (1 H,brdd, J =4.9,1.8 Hz), 742 (1 H,d, J = 1.8 Hz),
7.36 (1 H,brdd,J=7.9, 1.8 Hz), 7.28-7.20 (3 H, m), 6.86 (1 H, brd, J = 5.5 Hz), 5.00
(1H,br),398 (1 H,d,J=11.0Hz),3.77-3.62 (2 H, m), 3.68 (1 H, d, J = 11.0 Hz),
3.48 (1 H,s),3.07-3.03 (2 H, m), 2.83 (1 H, m), 2.18-1.98 (3 H, m).

Ex 331

'H NMR (CDCl;) delta 8.57-8.54 (1 H, m), 7.63 (1 H, brd, J =7.9, 1.8 Hz), 7.39 (1
H,d,J=18Hz),7.33 (1 H,dd,J=7.9, 4.9 Hz), 7.20-7.11 (2 H, m), 7.03 (1 H, br),
490(1H,br),399 (1H,d,J=11.6Hz),3.74 (1 H, br), 3.70 (1 H,d, J = 11.6 Hz),
3.08 (1 H, m), 2.90 (1 H, m), 2.3-2.01 (4 H, m), 1.42-1.29 (2 H, m).

The following Intermediates were prepared by General Procedure AA (Table 56).
General Procedure AA
To a stirred solution of substrate (1.0 eq.), iodomethane (15 eq.), and silver(I)oxide

(10 eq.) in THF was added one drop of dimethyl sulfide at ambient temperature in the
dark. The mixture was stirred at room temperature for 1 h, and then heated to 50 ©
C. After being stirred at 50 °C until complete reaction, the mixture was cooled to room
temperature. The insoluble material was removed by filtration, the resulting filtrate
was concentrated in vacuo. The residue was purified by silica gel column chro-

matography to afford following Intermediates.
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[0648] [Table 56]
intermediates Structure Chemical Name Substrate
Oy O
oF ,
o N (3R, 88)-methyl
lf-s-1 I §-fluoro-8-methoxy-5,6.7 8-tetrahydr
\N/ S oquincline-5-carboxylate
o)
™~ IM [1-d-3
0.0
0. .0 [
N T
Yo F
N ; {55,85)-methy SN
{I-s-2 ( S-fluoro-B-methoxy-5,6.7 8-tetrahydr | P
N7 oquinoline-5-carboxylate N™
CH
O\
iM Hi-d-4
OO~
N oF (53 ,8R)-methyl
153 [ 5-fluoro-B-methoxy-5,6,7 8-tetrahydr I
N/; oquinoline-5-carboxylate
O
™~ M fl-d-5

[0649]

[0650]

IM II-s-1

'H NMR (CDCl;) delta 8.69 (1 H,d,J=4.6 Hz), 7.79 (1 H,d, ] =7.9 Hz), 7.31 (1 H,
dd,J=79,4.6 Hz), 4.42 (1 H, m), 3.79 3 H, 5), 3.57, 3 H, ), 2.55 (1 H, m),
2.43-2.24 3 H, m).

MS (ESI) m/z: 240.2 (M+H)*.

IM II-s-2

'H NMR (CDCl;) delta 8.69 (1 H, brdd, J =4.6, 1.3 Hz), 7.68 (1 H,dd, J =7.9, 1.3
Hz),7.32(1 H,dd,J =79, 4.6 Hz), 4.41 (1 H, m), 3.82 (3 H, 5),3.54 (3 H, s5),2.78 (1
H, m), 2.36-2.04 (3 H, m).

MS (ESI) m/z: 240.1 (M+H)*.

IM II-s-3

'H NMR (CDCl;) delta 8.69 (1 H, brdd, J=4.6, 1.3 Hz),7.79 (1 H,dd, J=7.9, 1.3
Hz),7.31(1 H,dd,J =79, 4.6 Hz),4.42 (1 H, m), 3.79 (3 H, s), 3.57, 3 H, 5),2.55 (1
H, m), 2.43-2.24 (3 H, m).
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[0651] The following Examples were prepared by General Procedure A (Table 57).
[0652] [Table 57-1]
Examples Structure Chemical Name Substrate Amine
WO E €| (5R,8S)-N-(2,4-dichloro
Oy fN\:[\—/ -B-{hydroxymethyiibenz \rC'
oF
333 /\\I% \LDH yl)-5-fluorp-8-methoxy- \j;(
| NZ S 5,8,7 8-tetrahydroquino
a. line-5-carboxamide
H“‘ji‘[ G (55 8R)-N-(2,4-dichloro Yo
O Ny -6-{hydroxymethyl)benz [j.\/ﬂ C'I\ Al
IF
334 (\\\ i L\DH yl}-5-flloro-8-methoxy- tN/ L \(
]\,Nf;(\r 5,8,7 .8-tetrahydroquino ‘ é\
o line-5-carboxamide
™~ M H-s-3
0.0
g E ' | (58,85)-N-(2 4-dichioro Y
O N S -6-flucrobenzyi}-5-fluor S Fu i G
i ,F {
335 S ci o-B-methoxy-5,6,7,5-tet EN/ HQN\II/?{
[1 j rahydroguinoline-5-car : ol
N Y O\
Q boxamide
™~ IM H-5-2
" =2 O\y,O\
o N x/&(f oy | (6385 N-2:3dichioro
i F & benzyh)-5-fluoro-8-hydr (\l -
336 % HaN A gy
| P oxy-5,6,7,8-tetrahydroq &
NTY uinoline-5-carboxarnide O
O M l-s-2
o~ F 0.0,
w £ E (58,88)-N-(2-chioro-4-f X £
o‘\\:/r: S uoroberzyl)-5-ucro-8- | g f/\ F
337 NP ¢l methoxy-5,6.7 8-tetrah 1 N HaN \\\/ﬂ/
j //\j ydroguinoline-5-carbax £ cl
N T O
) amide
~ M H-s-2
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o CFs | (5S,8S)-N-(2-chloro-4-( Oy O,
H HRS
0—\:,:_1\,_, ! triflucromethyl)benzyl)- ﬁ/\@ /.,w/CFS
338 %6 cl S-flugro-8-methoxy-5,6, SN I-LA«M,\/%/}
[N// 7.8-tetrahydroquincline 5\ ci
o., -5-carboxamide IM H-g-2
 F .
W (| (55.88)5-fluoro-g-met OO
OK:/E\V S | hoxy-N-{2.3 4-trifluorob Y o oF
338 PN : F enzyl)-5,6,7 8-tetrahydr iN/ HQN\/@F
E I oquingline-5-carboxami & F
N 7 N
= de
Ol IM H-s-2
C...O
y \/@/Ci (65.85)-N-(4-chloro-2-1 Yo
OQ:/N* x uorobenzyl)-5-flucro-8- (\\\ X ., Cl
T F -
340 S F methoxy-5.6,7.8-tetrah | N/I\) RN ﬁ/i
NG \/ ydr?QU|n0l:ne-5-carbox é\ F
O amide IM t-5-2
y FI\J/F (55,85)-5-fluoro-8-met O\E;’g\
Oy N \1 hoxy-N-{2,4,6-trifluorob r\ : Fo i~ F
= F
341 NP F enzyl)-5,6.7 8-tetrahydr ;\N‘/ P HzN\I\J/
i N/;[ oquinoline-5-carboxami é F
H d ~
O ¢ M H-s-2
@ F Py O
R et I F
o N \I (65.88)-N-(2,4-dliffuoro _ .
i F T benzyl)-5-fluoro-8-meth | ] f ]
342 SN o e HaNL__ Ao
(\ oxy-5,8.7,8-tetrahydrog N I
P g
NT Y uinoline-S~carbaxamide 12N
N IM t-s-2
[Table 58]
LCMS LC MS
Examples - Examples -
Method | tR (min} | [M+H} Method | 1R (min) | [M+H}
333 A 1.45 413.1 338 B 1.63 417.0
334 A 1.44 413.1 339 C 1.46 368.9
335 B 1.58 400.9 340 G 1.52 366.9
337 B 1.54 383.0 341 C 1.42 368.9
337 B 1.47 367.1 342 C 1.41 351.0
Ex 333

'H NMR (CDCl;) delta 8.66 (1 H, brd, J=4.6 Hz), 7.57 (1 H, brd, J = 5.9 Hz), 7.49
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[0655]

[0656]

[0657]

[0658]

[0659]

[0660]

[0661]

(1H,d,J=79Hz),744 (1H,d,J=2.0Hz),7.33(1 H,d,J=2.0Hz),7.23 (1 H, dd,J
=7.9,4.6 Hz), 4.73-4.67 (4 H, m), 4.43 (1 H, m), 3.90 (1 H, br), 3.57 (3 H, s),
2.80-2.11 (4 H, m).

Ex 334

'H NMR was identified with the Example 333.

Intermediate (IM) II-s-4:

(55.8S)-allyl 8-(allyloxy)-5-fluoro-5,6,7,8-tetrahydroquinoline-5-carboxylate
[Chem.31]

Oy O
N :
>0
N E
O.\//\\\

A mixture of (5S,8S)-methyl
5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxylate (100 mg, 0.444 mmol,
IM II-d-4) and 2 N aq. NaOH in MeOH (2.0 mL) was stirred at room temperature for 1
h, the resulting solution was concentrated in vacuo. The residue was added NMP (1.0
mL) and the mixture was added sodium hydride (60% oil dispersant, 5 mg, 0.222
mmol) at 0 °C. The mixture was warmed to room temperature and stirred for 20
min. Allyl bromide (0.192 mL, 2.22 mmol) was added to the reaction mixture and the
mixture was heated at 60 °C for 6 h. The mixture was cooled to room temperature and
stirred further 9 h. Water was added to the mixture and the mixture was extracted with
EtOAc. The extract was washed with brine, dried over Na,SO,, and concentrated in
vacuo. The residue was purified by silica gel column chromatography (0- to 50%
EtOAc/n-hexane, gradient) to afford 25 mg (19%) of the title compound.

'"H NMR (CDCl;) delta 8.67 (1 H, br dd, J =4.6, 1.8 Hz), 7.68 (1 H, brdd, ] =7.9,
1.8 Hz), 7.31 (1 H,dd, ] =7.9,4.9 Hz), 5.95 (1 H, ddt, J = 17.1, 10.4, 5.5 Hz), 5.88 (1
H,ddt, ] =17.1, 104, 5.5 Hz), 5.32 (1 H, ddt, J = 17.1, 4.9, 1.8 Hz), 5.30 (1 H, ddt, ] =
17.1,3.1,1.2Hz), 5.25 (1 H,brd ] = 10.4 Hz), 5.17 (1 H, ddt, J = 10.4, 3.1, 1.2 Hz),
4.76-4.66 (2 H, m), 4.56 (1 H, m), 4.30-4.21 (2 H, m), 2.89 (1 H, m), 2.33-2.15 (3 H,
m).

MS (ESI) m/z: 291.9 (M+H)+.

Intermediate (IM) I-s-1:

(5R,8R)-8-(allyloxy)-N-(2,4-dichlorobenzyl)-5-fluoro-5,6,7,8-tetrahydroquinoline-5-

carboxamide
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[0662]

[0663]

[0664]

[Chem.32]

60% oil dispersant NaH (6 mg, 0.244 mmol) was added to a solution of
(5R,8R)-methyl 5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxylate (25 mg,
0.111 mmol, IM II-d-6) in THF (1.0 mL) under N, atmosphere at 0 °C. After being
stirred at 0 °C, allyl iodide (0.025 mL, 0.278 mmol) was added to the mixture and the
mixture was stirred for 1 h. 60% oil dispersant NaH (6 mg, 0.244 mmol) and allyl
iodide (0.025 mL, 0.278 mmol) was added to the mixture and the mixture was stirred
further 1 h. Water was added to the mixture and acidified with 2 N hydrochloric
acid. The mixture was concentrated in vacuo. The resulting residue was diluted with
MeCN and toluene and the mixture was concentrated in vacuo. This procedure was
repeated 3 times to remove remaining water. The residue was dissolved in 25%
MeOH-THF (2.0 mL) and 2,4-dichlorobenzylamine (20 mg, 0.111 mmol), tri-
ethylamine (0.025 mL, 0.179 mmol), and DMT-MM (40 mg, 0.167 mmol) were added
to the mixture. After being stirred at room temperature for 16 h, water was added to
the mixture. The mixture was extracted with EtOAc and washed with brine. The
extract was dried over Na,SO, and concentrated in vacuo to afford glass. The residual
glass was purified by preparative TLC (70% EtOAc/n-hexane) to afford 15 mg (33%)
of the title compound as a white solid.

'H NMR (CDCl;) delta 8.64 (1 H, brdd, J =4.9, 1.8 Hz), 7.51 (1 H, brdd, ] =7.9,
1.8Hz),7.44(1H,d,J=1.8Hz),7.37 (1 H,brd, J =79 Hz), 7.27-7.22 (2H, m), 7.16
(1H,br),592(1H,ddt,J=17.1, 10.4, 5.5 Hz), 5.29 (1 H, ddt, ] = 17.1, 3.7, 1.8 Hz),
5.14(1 H,ddt,J =171, 3.7, 1.8 Hz), 4.71-4.51 (3 H, m), 4.27-4.17 (2 H, m), 2.92 (1
H, m), 2.33-2.06 (3 H, m).

MS (ESD) m/z: 408.7 (M+H)".

The following Intermediates were prepared from IM II-s-4 by General Procedure A
(Table 59).
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[Table 59]
Intermediates Structure Chemical Name Amine
Ci S Cl B
O\\\/ﬁ\j\ | (595,85)-8-(alyloxy)-N-(2-({{tert-butyl Civ_z i o
S s e
L. . eF ores dimethylsityloxyymethyl)-4,6-dichioro HONL__ s
E \I;\J ™| benzyl)-5-fluoro-5,6,7,8-tetrahydrogu I
N . .
3 noline-5-carboxamide oTBS
O‘\,/%.
F
o
ot T .
RS F Y (58,88)-8-{allyloxy)-N-{2-chloro-4-flu o F
I-s-3 h . cl orobenzyl}-5-fuore-5.6,7, 8-tetrahydr | HuN. JL\(]/
iN/ oguinoline-5-carboxamide for)
O\,/i'k
A
Qs H SN E . Y F
\}E/F F | (55,88)-8-(allyloxy)-5-fluoro-N-(2,3,4- -
I-s-4 i\ g F tritiuorohenzyl)-5,6,7,8-tetrahydroqui | HuoN F
N7 . noline-5-carboxamide F
O
Sen
Qg/i’ Xy (55,85)-8-(allyloxy)-N-(4-chlora-2-flu o Gl
I-s-5 (j £ orobenzyl)-5-fluoro-5,6.7.8-tetrahydr | HaN.__~a !
' N oquinoline-5-carboxamide F
é\/«%
F
o N
g (55,85)-8-(aliyloxy)-N-(2 4-diflucrobe e \rF
I-5:6 M F nzyl}-5-flucro-5,6,7 8-tetrahydroquing | HaN__ \Jz
LN/ ~ line-5-carboxamide E
O\/\
|
H
O%;L" (55,85)-8-(allyloxy)-N-(2,4-dichiorob NG
-7 PN cl anzyl)-5-fluoro-5.8,7 8-tetrahydroguin | HaN__As j
E N«&QJ oline-5-carboxamide al
é\/\\\\‘
[0665] IMI-s-2

MS (ESI) m/z: 552.4 (M+H)*.

[0666] IM I-s-3
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[0667]

[0668]

[0669]

[0670]

[0671]

[0672]

MS (ESD) m/z: 392.7 (M+H)+.

IM I-s-4

MS (ESD m/z: 394.8 (M+H)".

IM I-s-5

MS (ESD m/z: 392.8 (M+H)".

IM I-s-6

MS (ESD m/z: 376.8 (M+H)".

IM I-s-7

MS (ESI) m/z: 408.7 (M+H)*.
The following Examples were prepared by General Procedure C (Table 60).
In preparation of Example 343, the TBS group was deprotected on the SCX

cartridge column.
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[Table 60]
Examples Structure Chemical Name Substrate
& NP
A . W LT
i j {58,88)-N-{2,4-dichloro-8-(hydroxym X
\\/
S F ethyliberizyl)-5-fluoro-8-(2-hydroxyet ~OTBS
w0 | i m
[ P j hoxy)-5,8,7 B-tetrahydroquincline-5-¢
N arboxamide \/\
O~
o M 152
F P
SN
o N ' D%/g\_-l;r\/ir
g Xy {53,8S)-N-{2-chloro-4-fluorobenzyl)-5 AN
5 ! s !
344 N cl fluoro-8-(2-hydroxyethoxy)-56.7.84 | [ |
| cL/ etrahydroquinoline-5-carboxamide N é/
NT Y Oy
Oon M 1-s-3
F s F
H ~ Ho |
o Nk O NSy r
X F F | (55,85)-5-fluoro-8-(2-hydroxyethoxy) N <F ¢
345 S, F -N-(2,3,4-trifiuorobenzyl)-5,6,7,8-tetra [\;;/]
E = hydroguinoline-5-carboxamide NT Y
Ny O~y
O M54
ci
o a H /\
o g - i ¢\/ \//\T
‘\\;/F'\ (55,85)-N-{4-chloro-2-fluorabenzyl)-5
B P
346 i R F -fluoro-8-(2-hydroxyethoxy)-6.68.7.8-t | || j:j
N
. inolina-5- i NT Y
‘N/\_;’ etrahydroguinoline-5-carboxamide & g
O™ on M $-5-5
A
o ﬂ - 1 Ow \/[\
S F 3 (55,85)-N-(2,4-difluorobenzyl)-5-tfluor F
B .
347 Ry F 0-8-(2-hydroxyethoxy}-5,6,7 8-tetrahy l/
EN/ droquinoline-5-carboxamide N g
o O\/\
M §-5-6
cl o O
H |
‘ 0\ N.\),» =
{5R,8R)-N-{2,4-dichlorabenzyl)-5-fluo oF &
348 ro-8-(2-hydroxyethoxy}-5,6,7,8-tetrah I : h
ydroguinciine-5-carboxamide N
O\,/?\\\
M {-s-1

[0673]
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[Table 61]
LC MS LC MS
Examples iR Examples )
Method , [M+H]* Method | 1B (minj | [M+H}
{min)
343 C 1.37 442.9 346 C 1.41 3971
344 C 1.39 397.0 347 o 1.31 381.0
345 C 1.36 399.0 348 c 1.49 413.0

[0674] Example 349:
(5S,8S)-N-(2,4-dichlorobenzyl)-8-(2,3-dihydroxypropoxy)-5-fluoro-5,6,7,8-tetrahydr
oquinoline-5-carboxamide
[0675] [Chem.33]

= Cl
H |
N S

»
N Y OH
\)\/OH

[0676] A mixture of AD-Mix beta (250 mg) in 50% tert-BuOH-water (3.0 mL) was stirred
at room temperature until the two clear phases formed. After cooling to 0°C, a

O by

solution of
(5S,85)-8-(allyloxy)-N-(2,4-dichlorobenzyl)-5-fluoro-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide (24 mg, 0.059 mmol, IM I-s-7) in THF (1.0 mL) was added to the
mixture. The resulting mixture was stirred at 0 °C overnight. The mixture was filtered
through a pad of celite, the filter cake was washed with THF. The filtrate was
evaporated in vacuo to remove the volatile. The residue was diluted with brine and
extracted with EtOAc twice. The extracts were combined and dried over Na,SO;,
. After removal of the solvent, the residue was purified by silica gel column chro-
matography (50%EtOAc/n-hexane then 5% MeOH/EtOAc) to afford 24 mg (92%) of
the title compound.
[0677] 'H NMR (CDCl;) delta 8.61 (1 H, m), 7.55 (1 H, m), 7.50 (1 H, d, J = 1.8§ Hz), 7.36
(1H,brd,J=79Hz),7.31-7.23 (2H, m), 720 (1 H, br d, ] = 5.5 Hz), 4.67-4.56 (3 H,
m), 3.92-3.52 (5 H, m), 2.82 (1 H, m), 2.7 (1 H, br), 2.36-2.07 (3 H, m), 1.8 (1 H, br).
LCMS (ESI) m/z: 443.2 (M+H)", tR 1.45 min (Method D).
[0678] Intermediate (IM) I-p-1:
Procedure: Scheme 13, Step 1
S-((55)-5-((2,4-dichlorobenzyl)carbamoyl)-5-fluoro-5,6,7,8-tetrahydroquinolin-8-yl)
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benzothioate
[Chem.34]
Cl

Cl

[0679] Bis(2-methoxyethyl) azodicarboxylate (57 mg, 0.244 mmol) was added to a
solution of triphenylphosphine (64 mg, 0.244 mmol) in THF (2.0 mL) at O °C under N,
atmosphere. The reaction mixture was stirred at 0 °C for 30 min, and then a solution of
(5S,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carb
oxamide (60 mg, 0.163 mmol, Ex 133) and thiobenzoic acid (34 mg, 0.244 mmol) in
THF (1.0 mL) was added dropwise to the mixture. After being stirred at O °C for 20 h,
water was added to the mixture and the mixture was extracted with EtOAc. The
extract was washed with brine, dried over Na,SO,, and concentrated. The residue was
purified by column chromatography (20- to 35% EtOAc/n-hexane, gradient) to afford
25 mg (31%) of the title compound.

H NMR (CDCl;) delta 8.66-8.63 (1 H, m), 8.01-7.96 (2 H, m), 7.60-7.17 (9 H, m),
5.30 (0.4 H, br), 5.24 (0.6 H, m), 4.75-4.56 (2 H, m), 2.87-2.14 (4 H, m).
MS (ESI) m/z: 488.6 (M+H)*.

[0680]  Intermediate (IM) I-g-1:

Procedure: Scheme 13, Step 2
(55)-N-(2,4-dichlorobenzyl)-5-fluoro-8-(methylthio)-5,6,7,8-tetrahydroquinoline-5-c
arboxamide

[0681] [Chem.35]

[0682] A solution of S-
((55)-5-((2,4-dichlorobenzyl)carbamoyl)-5-fluoro-5,6,7,8-tetrahydroquinolin-§8-yl)
benzothioate (25 mg, 0.051 mmol, IM I-p-1) in methanol (1.0 mL) was added 1 N aq.
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[0683]

[0684]

[0685]

[0686]

[0687]

[0688]

NaOH (0.06 mL, 0.06 mmol) and dimethyl sulfate (8 mg, 0.06 mmol) at room tem-
perature. The mixture was stirred at room temperature for 2 h and concentrated in
vacuo. Water was added to the resulting residue and extracted with EtOAc. The
extract was washed with brine, dried over Na,SO, and concentrated in vacuo. The
residue was purified by SCX column to afford 18 mg (88%) of the title compound as a
glass.

'H NMR (CDCl,) delta 8.67-8.58 (1 H, m), 7.57-7.14 (6 H, m), 4.68-4.53 (2 H, m),
4.18-4.14 (1 H, m), 3.49 (3 H, s), 3.03-2.86 (0.4 H, m), 2.72-2.64 (0.6 H, m), 2.59-2.10
(3 H, m).

MS (ESI) m/z: 400.5 (M+H)*.

Intermediate (IM) I-q-2:

Procedure: Scheme 13, Step 2

(55)-N-(2,4-dichlorobenzyl)-5-fluoro-8-((2-hydroxyethyl)thio)-5,6,7,8-tetrahydroqui
noline-5-carboxamide
[Chem.36]

Z
_..~<

8

\v/’“\ O H

A solution of S-
((5S)-5-((2,4-dichlorobenzyl)carbamoyl)-5-fluoro-5,6,7,8-tetrahydroquinolin-8-y1)
benzothioate (24 mg, 0.049 mmol, IM I-p-1) in methanol (1.0 mL) was added 1 N agq.
NaOH (0.06 mL, 0.06 mmol) and (2-bromoecthoxy)(tert-butyl)dimethylsilane (18 mg,
0.074 mmol) at room temperature. The mixture was stirred at room temperature for 2
h and concentrated in vacuo. Water was added to the residue and the mixture was
extracted with EtOAc. The extract was washed with brine, dried over Na,SO,, and
concentrated in vacuo. The resulting residue was purified by SCX column to afford 16
mg (76%) of the title compound as a glass.

'H NMR (CDCl;) delta 8.57 (0.5 H, dd, J =4.9, 1.8 Hz), 8.56 (0.5 H, dd, J =4.9, 1.8
Hz),7.53(0.5H,d,J=79Hz),7.49(05H,d,J=79Hz),7.45(1 H,d,J=1.8 Hz),
7.39(0.5H,d,J=79Hz),7.34(0.5H,d,J =79 Hz), 7.31-7.14 (3 H, m), 4.68-4.53 (2
H, m), 4.47 (0.5 H, br), 4.29 (0.5 H, br), 3.95-3.86 (2 H, m), 3.48 (1 H, br), 3.05-2.68
(3 H, m), 2.53-2.12 (3 H, m).

MS (ESI) m/z: 428.6 (M+H)".

General Procedure: Scheme 13, Step 3
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[0689]

[0690]

[0691]

[0692]

[0693]

[0694]

The following Examples were prepared by General Procedure X (Table 62).
[Table 62]

Examples Structure Chemical Name Substraie
Gl O
o R 1 PN
“ . [y - ~
\\E/F (58)-N-{2.4-dichlorobenzyl)-5-fiu ILF I}
350 m ¢l oro-8-(methylsuifonyl)-5,6.7,8-tet (\\:[/j
NT \T rahydroguingling-5-carboxamide N Y
o S
O“‘ﬁ“‘“ ~
o} M I-g-1
. 7" ves
Oy Ny (55)-N-{2.4-cichlorobenzyl)-5-fiu Oi;/r:\/ *
2 i Sl
a1 »f ol oro-B-{{2- hydroxyethyl)sulfomyl)- S Gt
35" B
[ P 5.6,7.8-tetrahydroguinoline-5-car EN-/
N .
boxamide
0=8— S on
i} hY
o M0OH M g-2

Ex 350
'H NMR (CDCI,) delta 8.66-8.60 (1 H, m), 7.68 (1 H,dd, J =7.9, 1.8 Hz), 7.45 (0.5
H,d,J=18Hz),7.39(0.5H,d,J=1.8Hz), 7.37-7.21 (3 H, m), 7.15 (0.5 H, br), 7.00
(0.5 H, br), 4.62-4.50 (2 H, m), 4.44 (1 H, m), 3.30 (1.5 H, s), 3.16 (1.5 H, s),
3.03-2.62 (3 H, m), 2.42-2.27 (1 H, m).
LCMS (ESI) m/z: 430.5 (M+H)*, tR 1.58 min (Method C).
Ex 351
'H NMR (CDCl;) delta 8.59 (1 H, dd,J=4.9, 1.2 Hz), 7.72 (1 H,dd, J =7.9, 1.2
Hz), 745 (1 H,d,J=2.4 Hz), 7.41-7.22 (3 H, m), 7.14 (1 H, br), 4.80 (1 H, m), 4.70 (1
H, br), 4.62-4.49 (2 H, m), 4.24-4.17 (2 H, m), 3.95-3.89 (1 H, m), 3.42-3.36 (1 H, m),
3.07-2.66 (3 H, m), 2.43-2.30 (1 H, m).
LCMS (ESI) m/z: 460.8 (M+H)*, tR 1.50 min (Method C).
The following Intermediate was prepared by General Procedure AB (Table 63).
General Procedure AB
Deoxo-Fluor(Trademark) (2.0 eq.) was added to a solution of substrate (1.0 eq.) in
CH,CI, (0.15 M) and stirred for 1 h. The mixture was poured into water and extracted
with EtOAc. The extract was dried over Na,SO, and concentrated in vacuo. The

resulting residue was purified by silica gel column chromatography.
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[Table 63]
intermediate Structure Chemical Name Substrate

™~
«F | 5R8S)-methy!
H-y-1 I = 5.8-difluoro-5,6,7,8-tetrahydroquinoli
N/ ne-5-carboxylate
F

[0695] IMII-y-1
'"H NMR (CDCl;) delta 8.74 (1 H, d, J=4.6 Hz), 7.87 (1 H,d, ] = 7.9 Hz), 7.39 (1 H,
m), 5.61 (1 H,brd, J=49.4 Hz), 3.80 (3 H, 5), 2.57-2.40 (4 H, m).
MS (ESI) m/z: 228.1 (M+H).
[0696] The following Examples were prepared by General Procedure A (Table 64).
[0697] [Table 64]

Examples Structure Chemical Name Substrate Amine
v ’ {5R.88)-N-(2-chloro-3-(
Oj/ij\/ S CF; | triftuoromethytoenzyl)- = ﬂ\
352 [/\ < Gl 5,8-difluore-5.6,7,8-tetr N \Tf CFs
SN ahydroguinoline-5-cary cl
£ axamide
OO
.\\‘\F
(5R,8S)-N-(2,4-dichioro [ = j ol
P =
benzyl)-5,8-dillucro-5,5 N !
353 T H MoN_ e
.7 .8-tetrahydroguinaline F e
-5-carboxamide M l-y-1 ct
(5R,85)-N-(2,3-dichioro S
benzyl)-5 8-diflucro-5,6
354 Y5, o HaN 1\
,7,8-tetrahydroguinoline ¢
-G-carboxamide Cl

[0698]
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[0699]

[0700]

[0701]

[0702]

[0703]

[Table 65]

LC MS LC MS
Examples - Examples -
Method | R (min) | [M+H}* Methed | R (min} | [M+H}P*
352 A 1.64 4051 354 A 1.61 3711

353 A 1.64 371.1

Procedure: Scheme 16, Step 1
Intermediate (IM) XVIII-1, 1-(2-chloropyridin-3-yl)pent-4-en-1-one
[Chem.37]

(L
P
N™ "Cl l
To a solution of 3-bromo-2-chloro pyridine (4.0 g, 20.8 mmol) in THF (100 mL)
was added dropwise 1.3 M 2-propyl magnesium chloride lithium chloride complex in
THEF solution (18.5 ml, 25.0 mmol) at -10 °C under Ar atmosphere. The reaction
mixture was stirred at the same temperature for 15 min. Then a THF solution of pent-
4-enoyl chloride (3.2 g, 27.0 mmol) was added to the mixture at -40 °C. After
addition, the mixture was stirred at the same temperature for 1.5 h. The mixture was
poured into aq. NH,Cl at 0 °C. The mixture was extracted with EtOAc twice and
washed with aq. NaHCO; and brine. The combined extracts were dried over Na,SO,
and concentrated in vacuo. The insoluble material of the resulting residue was
removed by filtration and washed with EtOAc. An activated charcoal was added to the
filtrate. The mixture was stirred at 45 °C for 1.0 h and filtered through a pad of
celite. The filtrate was distilled at reduced pressure to afford 2.9 g (72%) of the title
compound.

'H NMR ( CDCL;) delta 8.49 (1 H,dd, J=4.9,2.0Hz), 7.81 (1 H,dd,J=7.6, 2.0
Hz),7.34(1 H,dd,J=7.6,4.8 Hz), 5.77-5.91 (1 H, m), 4.99-5.13 (3H, m), 3.11 (2 H,
t,J=7.3Hz, 2 H), 2.43-2.54 (2 H, m).

MS (ESI) m/z: 196.3 (M+H)*.

Procedure: Scheme 16, Step 2

Intermediate (IM) XIX-1, 8-methylene-7,8-dihydroquinolin-5(6H)-one
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[Chem.38]
O
| =
et
N
[0704] A mixture of 1-(2-chloropyridin-3-yl)pent-4-en-1-one (300 mg, 1.53 mmol, IM

[0705]

[0706]

[0707]

[0708]

XVII-1), triethylamine (0.64 mL, 4.61 mmol), Xantphos (17.7 mg, 0.031 mmol), and
Pd(OAc), (6.9 mg, 0.031 mmol) in MeCN (1.53 mL) was heated at reflux. After being
refluxed for 15 h, the mixture was cooled to room temperature. The mixture was
filtered with celite and the filtrate was concentrated in vacuo. To the residue was
added EtOAc/n-hexane and the mixture was stirred for 15 min at room tem-

perature. The mixture was filtered with celite and the filtrate was washed with water,
dried over Na,SO.. The residue was distilled at reduced pressure to afford 238 mg
(97%) of the title compound.

'H NMR (CDCl,) delta 8.76 (1 H, dd, J = 4.6, 1.8 Hz), 8.28 (1 H,dd, ] =8.0, 1.8
Hz),7.34(2H,dd,J=8.0,4.7Hz), 6.38 (1 H, s),5.47 (1 H,d, J = 1.3 Hz), 2.89 - 2.98
(2H, m),2.75 - 2.85 (2 H, m).

MS (ESI) m/z: 160.3 (M+H).

Procedure: Scheme 16, Step 3

Intermediate (IM) XX-1,
S-fluoro-8-methylene-5,6,7,8-tetrahydroquinoline-5-carbonitrile
[Chem.39]

To a solution of §-methylene-7,8-dihydroquinolin-5(6H)-one (300 mg, 1.9 mmol,
IM XIX-1) in dichloromethane (15 mL) was added trimethylsilyl cyanide (243 microL,
2.45 mmol) and NMO (132 mg, 1.13 mmol) at 25 °C under Ar atmosphere. The
reaction mixture was stirred at the same temperature for 4 h. Then Deoxo-
Fluor(trademark) (382 microL. 2.07 mmol) was added to the mixture at 0 °C. The
mixture was stirred at the same temperature for 2 h and the mixture was poured into
aq. NaHCO; at 0 °C. The mixture was extracted with dichloromethane. The organic

layer was dried over Na,SO, and removed solvent in vacuo. The resulting residue was
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purified by silica gel column chromatography (30% EtOAc/n-hexane) to afford 256
mg (72%) of the title compound.

[0709] 'H NMR (CDCl;) delta 8.70 (1 H, dt, J = 4.6, 1.6 Hz), 8.02 (1 H, dt, ] = 8.0, 1.4 Hz),
7.35(1H,dd,J=8.0,4.7Hz), 6.45 (1 H, s), 537 (1 H, ), 2.77-2.97 (3 H, m),
2.42-2.62 (2 H, m).

MS (ESI) m/z: 189.4 (M+H).
[0710] Procedure: Scheme 16, Step 4
Intermediate (IM) II-e-2-1, methyl
5-fluoro-8-methylene-5,6,7,8-tetrahydroquinoline-5-carboxylate
[0711] [Chem.40]

OO
F
I AN
o
N
[0712] The title compound was prepared according to the procedure as described in

General Procedure: Scheme 2, Step 3 using
5-fluoro-8-methylene-5,6,7,8-tetrahydroquinoline-5-carbonitrile (IM XX-1).
[0713] Procedure: Scheme 17, Step 1
Intermediate (IM) XXII-1, methyl 2-(2-chloropyridin-3-yl)-2-hydroxyhex-5-enoate
[0714] [Chem.41]

0.0
OH
X
|4

N C!l

[0715] To a solution of 3-bromo-2-chloropyridine (1.79 g, 9.30 mmol) in THF (10 mL)
was added dropwise 1.3 M 2-propylmagnesium chloride lithium chloride complex in
THF (7.2 mL, 9.4 mmol) at -15 °C and the mixture was stirred at the same temperature
for 1 h. A solution of methyl 2-oxohex-5-enoate (1.33 g, 9.36 mmol) in THF (3 mL)
was added to the mixture at -40 °C. The mixture was stirred at the same temperature
for 2 h. Then the reaction was quenched with sat. aq. NH4CI. The mixture was
extracted with EtOAc twice. The combined organic layer was washed with brine,
dried over Na,SO,, and removed solvent in vacuo. The residue was purified by silica
gel column chromatography (25% EtOAc/n-hexane) to afford 1.78 g (74%) of the title

compound.
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[0716] 'H NMR (CDCl;) delta 8.35 (1 H,dd, J=4.7, 1.8 Hz), 7.97 (1 H,dd, J =7.8, 1.8
Hz), 7.26-7.33 (1 H, m), 5.83 (1 H, ddt, ] = 17.0, 10.4, 6.4, 6.4 Hz), 4.98-5.10 (2 H,
m), 3.84 (1 H, s), 3.78 (3H, s), 2.14-2.40 (3 H, m), 1.96-2.07 (1 H, m).
[0717] Procedure: Scheme 17, Step 2
Intermediate (IM) II-e-2-5, methyl
5-hydroxy-8-methylene-5,6,7,8-tetrahydroquinoline-5-carboxylate
[0718] [Chem.42]

l
0y 0

OH
i N
N

N

[0719] The title compound was prepared according to the procedure as described in
General Procedure: Scheme 16, Step 2 using methyl
2-(2-chloropyridin-3-yl)-2-hydroxyhex-5-enoate (IM XXII-1).

[0720] Procedure: Scheme 18, Step 1

Intermediate (IM) XXIII-1,
5-fluoro-8-methylene-5,6,7,8-tetrahydroquinoline-5-carboxylic acid

[0721] [Chem.43]

O -OH

F
3

I

<

N

[0722] A mixture of methyl
5-fluoro-8-methylene-5,6,7,8-tetrahydroquinoline-5-carboxylate (3.0 g, 13.6 mmol, IM
II-e-2-1) and 2 N aq. NaOH (14 mL, 28.0 mmol) in MeOH (67 mL) was stirred at
room temperature for 1.5 h, and then the mixture was concentrated in vacuo. 10% aq.
citric acid (90 mL) was added to the mixture. The mixture was extracted with
EtOAc. The organic layer was dried over Na,SO, and concentrated in vacuo to afford
1.57 g (56%) of the title compound.

'H NMR (CDCl;) delta 8.73 (1 H,d, J=4.9 Hz), 8.28 2 H, brs), 795 (1 H,d, J =
7.6 Hz), 7.35(1 H,dd, ] =7.9,5.0Hz), 6.24 (1 H, s), 5.39 (1 H, s), 2.75-2.91 (2 H, m),
2.44-2.65 (1 H, m), 2.26-2.40 (1 H, m).
MS (ESI) m/z: 208.1 (M+H)".
[0723] Procedure: Scheme 18, Step 2
Intermediate (IM) XXIV,
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[0724]

[0725]

[0726]

[0727]

[0728]

5-fluoro-8-(iodomethyl)-5,6,7,8-tetrahydro-8,5-(epoxymethano)quinolin-10-one
[Chem.44]

To a solution of 5-fluoro-8-methylene-5,6,7,8-tetrahydroquinoline-5-carboxylic
acid (2.0 g, 9.65 mmol, IM XXIII-1) in MeCN (100 mL) was added NaHCO; (1.7 g,
19.6 mmol) and iodine (5.0 g, 19.6 mmol) at room temperature. The reaction mixture
was stirred at the same temperature for 3 h. Then sat. aq. Na,S,0; was added to the
mixture. The mixture was extracted with EtOAc and washed with brine. The extract
was dried over Na,SO, and concentrated in vacuo. The residue was purified by silica
gel column chromatography (30% EtOAc/n-hexane) to afford 2.6 g (81%) of the title
compound.

'"H NMR (CDCl;) delta 8.59 (1 H,dd, J =5.1, 1.5 Hz), 788 (1 H,dd, J =7.6, 1.5
Hz),7.43(1H,dd,J=7.7,5.0 Hz), 4.03-4.12 (2 H, m), 2.71-2.81 (1 H, m), 2.51 (1 H,
tdd, J=11.3,11.3,5.5,3.4Hz), 2.09 (1 H, tdd, J = 11.7, 11.7, 4.6, 3.2 Hz), 1.91-2.00
(1 H, m).

MS (ESI) m/z: 333.9 (M+H)*.

Pharmacological assays

The ability of the 5,6,7,8-tetrahydroquinoline and
6,7-dihydro-5H-cyclopenta[b]pyridine derivatives of the formula (I) to inhibit the
P2X7 channel was measured by Ca?* influx assay and electrophysiology assay
described below.

human P2X7 Functional Assay

The functional activity of compounds was determined by measuring changes in in-
tracellular calcium concentration using a Ca?*-sensitive fluorescent dye, Fluo-4
(Molecular Probes). The changes in fluorescent signal were monitored by the cell
imaging technology by Hamamatsu Photonics’s Functional Drug Screening System
(FDSS). Increases in intracellular Ca** concentration were readily detected upon ac-
tivation with BZATP.

Cell Maintenance:

HEK?293 cells stably expressing human P2X7 (GenBank accession number
BC011913) carrying a C-terminal FLAG tag were grown in T225 flasks, in a 5% CO2
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[0729]

[0730]

[0731]

[0732]

humidified incubator to about 80% confluence. Media composition consisted of
Dulbecco’s Modified Eagle Medium (high glucose), 10% fetal bovine serum (BSA),
100 units/microM Penicillin, 100 microg/mL Streptomycin and 250 microg/mL Ge-
neticine.

Protocol:

Day One:

1. Plate-out HEK293-human P2X7 cells (40 microL. medium containing 10,000 cells
per well) into poly-D-lysine coated 384-well plates (Corning) at 24 h prior to assay.

2. Incubate at 37 °C in 5% CO.,.

Day Two:

1. Wash each well with 80 microL of assay buffer (20 mM HEPES, 1 x HBSS, pH 7.4
adjusted with NaOH) three times and leave 20 microL using plate washer, ELx-405
Select CW (BIO-TEK).

2. Add 20 microL of assay buffer containing 2.5 mM probenecid, 0.5 microM Fluo-
4-AM (Molecular Probes) and 0.1% Pluronic F-127 to each well.

3. Incubate the plate at 37 °C in 5% CO, for 1 h.

4. Wash each well with 80 microL of assay buffer (see below) three times and leave
20 microL using plate washer, ELx-405 Select CW (BIO-TEK).

5. Test compounds were prepared at 100X the test concentration in DMSO by serial
dilution with Biomek-FX liquid handling instrument. 33X diluted compound solutions
in assay buffer were prepared in intermediate compound plate with Biomek-NX liquid
handling instrument. A further 3X dilution occurred in below steps 6 and 7.

6. Add 20 microL of 33X diluted compound solutions into each well and leave the
plate for 10 min under the dark at room temperature.

7. Measure activity by FDSS as follows:

- Set the assay plate on the stacker of FDSS.

- Start the detection of fluorescence intensity at 540 nm by 480 nm exicitation.

- After 30 seconds, add 20 microL of assay buffer containing 240 microM BzATP
(final concentration 80 microM).

ICs values for compounds of the present invention were determined from 7-point
dose-response studies. Curves were generated using the average of duplicate wells for
each data point. Finally, the ICs, values are calculated with the best-fit dose curve de-
termined by XLfit (ID Business Solutions Ltd.).

Antagonistic activities with respect to the human P2X7 receptor (ICs, values) of ex-

emplified compounds are displayed in Table 66.
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[Table 66-1]

A <50 niM, B: 50-to 100 1M, C: 101- to 300 nM, D: 301- to 1,000 nM, E: 1,001- to 3,000 nM

Examples 1Cso Examples ICso Examples 1Cso Examples | [Cso
1 A 33 A 65 D 97 A
2 A 34 A 66 A 98 C
3 D 35 A 67 C 99 A
4 A 36 A 68 A 100 A
5 E 37 A 69 D 101 c
6 A 38 G 70 A 102 A
7 A 39 A 71 D 103 C
8 A 40 A 72 A 104 A
9 A 41 A 73 C 105 D
10 A 42 A 74 C 106 A
11 A 43 A 75 E 107 C
12 A 44 A 76 B 108 D
13 A 45 A 77 D 109 D]
14 A 46 A 78 A 110 b
15 D 47 A 79 D 111 D
16 A 48 A 80 B 12 C
17 B 49 A 81 A 113 A
18 A 50 A 82 A 14 C
19 A 5 A 83 C 115 A

20 A 52 A 84 A 116 D
21 A 53 A 85 A 117 A
22 A 54 A 86 C 118 A
23 A 55 A 87 B 119 A
24 A 56 A 88 A 120 E
25 c 57 A 89 c 121 B
26 A 58 A 90 C 122 B
27 A 59 A 91 G 123 G
28 B 60 C 92 G 124 c
28 A 61 A 93 E 125 C
30 A 62 [® 94 E 126 A
31 B 63 C 95 E 127 A
32 A 64 A 95 E 128 A
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129 A 164 C 199 B 234 D
130 A 165 A 200 B 235 E
131 A 166 Cc 201 B 238 E
132 A 167 A 202 B 237 A
133 A 168 C 203 B 238 A
134 C 169 A 204 B 239 C
135 A 170 A 205 B 240 D
136 C 171 A 206 C 241 A
137 A 172 C 207 C 242 A
138 G 173 8 208 C 243 D
139 A 174 A 209 c 244 E
140 D 175 A 210 C 245 A
141 A 176 A 211 C 246 A
142 A 177 A 212 C 247 A
143 ] 178 A 213 C 248 A
144 A 179 A 214 C 249 B
145 G 180 A 215 C 250 G
146 A 181 A 216 C 251 A
147 A 182 A 217 Cc 252 A
148 A 183 A 218 D 253 A
149 A 184 A 219 D 254 D
150 A 185 A 220 D 2558 c
151 A 186 A 221 D 256 A
152 A 187 A 222 D 257 C
183 A 188 A 223 D 258 A
154 A 189 A 224 D 258 A
155 B 190 A 225 D 260 D
156 C 191 A 228 E 261 A
157 A 192 A 227 E 262 A
158 A 163 A 228 E 263 A
159 A 194 A 229 A 264 A
160 C 195 A 230 A 265 A
161 A 198 A 231 A 266 A
162 C 197 A 232 A 267 A
163 A 198 A 233 C 268 A
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[Table 66-3]

269 A 291 c 313 B 335 A
270 A 292 B 314 C 336 A
271 D 293 E 315 E 337 A
272 A 294 B 316 A 338 A
273 A 295 A 317 A 339 A
274 A 296 B 318 D 340 A
275 E 297 D 319 A 341 B
278 D 298 A 320 A 342 B
277 A 299 C 321 A 343 A
278 E 300 A 322 C 344 A
279 A 301 B 323 c 345 A
280 A 302 C 324 8 346 A
281 D 303 E 325 E 347 B
282 A 304 A 326 A 348 C
283 A 305 A 327 A 349 A
284 A 306 A 328 G 350 A
285 A 307 D 329 B 351 A
286 A 308 C 330 D 352 A
287 A 300 E 33 B 353 B
288 A 310 A 332 E 354 B
289 A 311 B 333 G

290 A 312 A 334 A

[0733]  rat P2X7 Functional Assay

The functional activity of compounds was determined by measuring changes in in-
tracellular calcium concentration using a Ca?*-sensitive fluorescent dye, Fluo-4
(Molecular Probes). The changes in fluorescent signal were monitored by the cell
imaging technology by Hamamatsu Photonics’s Functional Drug Screening System
(FDSS). Increases in intracellular Ca?* concentration were readily detected upon ac-
tivation with BzATP.

Cell Maintenance:

HEK?293 cells stably expressing rat P2X7 (GenBank accession number
NM_019256) were grown in Corning CellBIND cell culture flasks, in a 5% CO, hu-
midified incubator to about 80% confluence. Media composition consisted of
Dulbecco’s Modified Eagle Medium (high glucose), 10% fetal bovine serum (BSA),
100 units/microL. Penicillin, 100 microg/mL Streptomycin and 250 microg/mL Ge-

neticine.
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[0734] Protocol:
Day One:

[0735]

[0736]

[0737]

1. Plate-out HEK293-human P2X7 cells (40 microL. medium containing 10,000 cells
per well) into poly-D-lysine coated 384-well plates (Corning) at 24 h prior to
assay. Plate-out HEK293-rat P2X7 cells (40 microL medium containing 5,000 cells
per well) into poly-D-lysine coated 384-well plates (BD Falcon) at 24 h prior to assay.

2. Incubate at 37 °C in 5% CO,.

Day Two:

1. Wash each well with 80 microL of assay buffer (20 mM HEPES, 1 x HBSS, pH 7.4
adjusted with NaOH) three times and leave 20 microL using plate washer, ELx-405
Select CW (BIO-TEK).

2. Add 20 microL of assay buffer containing 2.5 mM probenecid, 0.5 microM Fluo-
4-AM (Molecular Probes) and 0.1% Pluronic F-127 to each well.

3. Incubate the plate at 37 °C in 5% CO, for 1 h.

4. Wash each well with 80 microL of assay buffer (see below) three times and leave
20 microL. using plate washer, ELx-405 Select CW (BIO-TEK).

5. Test compounds were prepared at 100X the test concentration in DMSO by serial
dilution with Biomek-FX liquid handling instrument. 33X diluted compound solutions
in assay buffer were prepared in intermediate compound plate with Biomek-NX liquid
handling instrument. A further 3X dilution occurred in below steps 6 and 7.

6. Add 20 microL of 33X diluted compound solutions into each well and leave the
plate for 10 min under the dark at room temperature.

7. Measure activity by FDSS as follows:

- Set the assay plate on the stacker of FDSS.

- Start the detection of fluorescence intensity at 540 nm by 480 nm exicitation.

- After 30 seconds, add 20 microL of assay buffer containing 30 microM BzATP
(final 10 microM).

IC values for compounds of the present invention were determined from 7-point
dose-response studies. Curves were generated using the average of duplicate wells for
each data point. Finally, the ICs, values are calculated with the best-fit dose curve de-
termined by XLfit (ID Business Solutions Ltd.).

Antagonistic activities with respect to the rat P2X7 receptor (I1Cso <1 uM) of ex-
emplified compounds are displayed in Table 67.



261

WO 2018/168818 PCT/JP2018/009627
[Table 67-1]

Examples | Examples | Examples | Exanples Exampies | Examples | Examples
1 40 81 137 184 280 288
2 41 82 139 185 281 289
3 42 83 141 187 252 290
8 43 84 142 189 253 291
7 44 8% 144 180 254 292
8 45 87 148 162 256 294
9 46 88 148 183 257 295
10 47 89 149 185 258 296
11 48 47 150 186 259 297
12 49 100 152 189 260 298
13 50 102 153 201 281 299
14 51 104 154 203 262 300
16 82 106 157 205 263 301
18 53 107 158 206 264 302
18 54 108 159 208 285 303

20 55 110 161 221 266 304
a1 56 111 183 229 267 305
22 57 15 165 230 268 306
23 58 117 167 231 269 307
24 59 118 168 232 270 308
25 60 121 169 233 272 309
26 &1 122 170 234 273 310
27 82 128 171 237 274 3N
23 64 127 172 238 277 312
29 686 128 174 239 279 313
a2 &7 129 175 240 280 314
33 88 130 178 241 281 315
34 70 13 177 242 282 318
35 72 132 178 245 283 317
36 74 133 179 246 284 318
3z 76 134 180 247 285 319
38 78 135 182 248 286 320
38 80 136 183 249 287 321
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[0738]

[0739]
[0740]

[0741]

[0742]

[0743]

[Table 67-2]

322 327 334 338 342 348 351
323 328 335 339 343 347 352
324 329 336 340 344 349
326 333 337 341 348 350

All tested compounds of the invention show higher ICs, values in human dofetilide

binding than 1Cs, values in P2X7 functional assay described above.
Metabolic stability assay:
Human Liver Microsomal Clearance of Test Compounds.

The in vitro elimination half-life estimates (t;») and in vitro intrinsic clearance
values (hCL,,,) were observed from metabolic stability in human liver microsomes.

Incubation with liver microsomes

Stock solutions of test compound were prepared at 10 mM (as active compound) in
DMSO. The stock solution was diluted immediately before use to 50 microM using
50% acetonitrile-water mixture solution (v/v) to produce working solution. The
NADPH-regenerating solution was prepared on the day of analysis by diluting 1
volume of 80 mM NADP+ (ORIENTAL YEAST) with 1 volume of 240 mM MgCl,
(WAKO) and 1 volume of 320 mM of glucose-6-phosphate (Sigma-Aldrich) and 1
volume of 32 U/mL of glucose-6-phosphate dehydrogenase (Sigma-Aldrich) and 2
volume of 200 mM UDP-GA (Nacalai) and 2 volume of 6.6 mM beta-NAD
(ORIENTAL YEAST), respectively. Immediately prior to use, the reaction mixture
was produced mixing 1 volume of the NADPH-regenerating solution with 6.8 volume
of 125 mM potassium phosphate assay buffer. Human liver microsomes (XenoTech,
pooled, mixed-gender human microsomes) were diluted to 2.5 mg protein/mL using
125 mM potassium phosphate assay buffer. Two microliters of working solution of
each test compound and 78 microL of reaction mixture were added to 96 well cluster
tubes (Micronic) in duplicate.

The tubes were placed in an incubator at 37°C for 5 minutes before adding the
human liver microsomes. A 20 microL of aliquot of the human liver microsome
solution (2.5 mg protein/mL) was added to each original well to initiate metabolism.
Incubation was performed at 37°C. At 15 minutes, the plate was removed from the
incubator and a solution containing internal standard (200 microL, 1 microM reserpine,
50 nM buspirone and 1 microM tolbutamide in 100% acetonitrile) was added to each
well. The plate was then spun in a centrifuge at 3500 rpm for 15 minutes at 4°C. A su-
pernatant was transferred from each well to a 96-well shallow plate and then diluted
with 4 volume of the mobile phase (A).

LC-MS/MS Analysis
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[0744]

[0745]

[0746]
[0747]

Quantitative analysis of test compound in quenched reaction mixture was performed
using the LC-MS/MS system, which consisted of an Agilent 1100 series gradient
HPLC pump (Agilent Technologies), a CTC HTS PAL Autosampler (AMR), and a
Sciex API 3200 triple quadrupole mass spectrometer (Sciex) equipped with a turbo
ionspray interface. The Chromatographic separation was achieved using reverse phase
HPLC with an Inert Sustain RP C18 50 x 2.1 mm column (GL Science) or Capcell Pak
RP C18 50 x 2.1 mm column (Shiseido). The column temperature was 40°C, and the
flow rate was 0.4 mL/min. The mobile phase consisted of 2 solvents: (A) 0.1% formic
acid in water and (B) acetonitrile or 0.1% formic acid in acetonitrile. The compounds
were eluted with a step gradient achieving 5% to 90% of B in 0.7 min, 90% of B in 1.3
min and then returned to initial conditions for equilibration (1.5 or 1.6 min). The mass
spectrometer was operated in multiple-reaction-monitoring mode. Integration of test
compound and internal standard peak was performed using Analyst Software (version
1.6). The area ratio of each test compound was calculated by comparing the peak area
of the compound to the peak area of an internal standard.

Calculation of Human Liver Microsomal Intrinsic Clearance (hCL; )

The mean peak area ratios were calculated by averaging the peak area ratios (n=2)
of a compound and internal standard for each sample. Metabolic stability was de-
termined by plotting the natural logarithm of the mean peak area ratio of unchanged
test compound as a function of time. Percent remaining was calculated by determining
the ratio of the mean peak area ratio at incubation time to the mean peak area ratio of
the time-zero samples. The rate of loss of test compound was calculated using the
equation k = [Ln(Cy) - Ln(C)] / incubation time, where C, was the initial mean peak
area ratio of the test compound, C was the mean peak area ratio of test compound
remaining after incubation (C = C, X remaining ratio), and the incubation time was 15
min. The t;, was estimated using the equation t,, = 0.693 / k. The hCL,,, was
estimated using the equation hCL;,, = k / (microsomal protein concentration) X
(microsomal protein per gram of liver) x (liver mass per kilogram of body mass) /
(human microsomal fu), where the microsomal protein concentration was 0.5 mg/mL,
and the physical and physiological scaling factors were used such as the microsomal
protein per gram of liver (48.8 mg) and, the liver mass per kilogram of body mass
(25.7 g), and the human microsomal fu was determined experimentally from the
human liver microsomal binding assay.

The compounds of this invention show preferable stability, which show the above-
mentioned practical use.

Drug-drug interaction assay

Cytochrome P450 Inhibition of Test Compounds.

Incubation with recombinant CYP and chemiluminescent probes
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[0748]

CYP inhibition assays (CYP1A2, 2B6, 2C8, 2C9, 2C19, 2D6 and 3A4) were
performed with recombinant CYP enzyme (BD Gentest) and Promega assay kits
(P450-Glo Assays) in 384 well plate (Corning). Each product’s catalog number is
shown in Table 68.

Stock solutions of test compound were prepared at 10 mM (as active compound) in
DMSO. NADPH-regenerating solution for each well was prepared on the day of
analysis by diluting 0.4 microL. of NADPH-A reagent (BD Gentest), 0.08 microL. of
NADPH-B reagent (BD Gentest) and 3.52 microL of water, for CYP 1A2, 2B6, 2C8,
2C9, 2C19 and 2D6. For CYP3A4, 1.6 microL of 1 M KPO,, 0.4 microLL. of NADPH-
A reagent and 0.08 microL. of NADPH-B reagent, and 1.92 microL of water was
mixed for each well. CYP enzyme mixture was prepared by following mixing ratio:
0.96 microL of water, 0.8 microL. of 1 M KPO,, 0.16 microL of Luciferin-ME,
CYP1A2 Enzyme 0.08 microL/well for CYP1A2, 1.176 microL of water, 0.8 microL
of 1 M KPO,, 0.008 microL of Luciferin-2B6, CYP2B6 Enzyme 0.016 microL/well
for CYP2B6, 1.04 microL of water, 0.4 microL of 1 M KPQO,, 0.24 microL of
Luciferin-ME, CYP2CS8 Enzyme 0.32 microL/well for CYP2CS, 1.56 microL of water,
0.2 microL of 1 M KPQOy,, 0.16 microL of Luciferin-H, CYP2C9 Enzyme 0.08 microl/
well for CYP2C9, 1.552 microL of water, 0.4 microL of 1 M KPO,, 0.008 microL of
Luciferin-H EGE, CYP2C19 Enzyme 0.04 microL/well for CYP2C19, 1.136 microL.
of water, 0.8 microLL of 1 M KPQO,, 0.024 microL of Luciferin-ME EGE, CYP2D6
Enzyme 0.04 microL/well for CYP2D6, 1.916 microL of 100 mM Tris-HCI, 0.004
microL of Luciferin-PPXE, CYP3A4 Enzyme 0.08 microL/well for CYP3A4. Four
microL. of NADPH-regenerating solution was placed in 384 well plate, and then 2
microL of stock solution of test compounds and 2 microL. of CYP enzyme mixture
were added into each well. The plate was spun down and incubated at each condition
as shown in Table 69. After incubation, 8 microL of Luciferin Detection Reagent for
each CYP enzyme was added into each well and stirred by plate shaker (BioShake XP,
WAKEN B TECH) at 1000 rpm for 1 min. The plate was incubated for 30 min at room
temperature, protected from light. Luminescence was measured by luminometer (Ultra,
Tecan and EnVision, PerkinElmer). Luminescence signals were used to determine
percent inhibition at 10 microM of test compound. A separate control incubation for

chemiluminescence contained test compound (10 microM) and control CYPs.
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CcYP
P450-GloAssay Kit Cat No. | Human CYP Enzymes {BD Gentest) Cat No.
isoforms
CYP1AZ V8772 456203
CYP2B6 V8322 456255
CYP2C8 V8782 456252
CYP2C9 V8792 456258
cypac1g vasa2 456259
CYP2D6 V8832 456217
CYP3A4 Veaiz 456202
[0749] [Table 69]
CYP Substrate Incubation time{min)
Enzyme (pmol) .
isoforms concentration (M) ! Temperature
CYP1A2 0.08 100 45 / room temperature
CYP2B6 0.016 3 30 / room temperature
CYP2CB 0.08 150 90/37°C
CYP2C9 0.08 100 30/37°C
CYP2C19 0.04 10 30 / room temperature
CYP2D6 0.04 30 30/ room temperature
CYP3A4 0.08 25 30 / room temperature
[0750] The compounds of this invention show preferable results, which show the above-

[0751]

[0752]

[0753]

[0754]

mentioned practical use.

To summarize the above metabolism assays, all the compounds of the present
invention show unexpectedly preferable results in the HLM assay and/or in the drug-
drug interaction assay comparing with the closest compounds. Therefore, all the
compounds of the present invention have excellent pharmacokinetic properties.

hERG assay

The hERG (Human ether-a-go-go-related gene) channel inhibitory activity and the
QT prolonging action of the compound of the present invention can be confirmed in
the suitable methods known to skilled in the art. For example, hERG channel in-
hibitory activity of compounds of the present invention have been confirmed in elec-
trophysiology assay (Chanchin, M. et al., Folia Pharmacol. Jpn., 2002, 119,

345-351) .

All tested compounds of the invention show higher ICs, values in hERG assay than

ICs, values in P2X7 functional assay described above.

All publications, including but not limited to, issued patents, patent applications,
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and journal articles, cited in this application are each herein incorporated by reference
in their entirety. Although the invention has been described above with reference to the
disclosed embodiments, those skilled in the art would readily appreciate that the
specific experiments detailed are only illustrative of the invention. It should be un-
derstood that various modifications can be made without departing from the spirit of

the invention. Accordingly, the invention is limited only by the claims.
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Claims

A compound represented by the following formula (I):
[Chem.1]

or a prodrug thereof or a pharmaceutically acceptable salt thereof,
wherein:

X is N or N-oxide;

nisOor1;

R! is selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) hydroxyl, (4) -NH,, (5) -NH-C, ¢ alkyl
and (6) -S(O),,-C, s alkyl; wherein m is independently 0, 1 or 2;

R? is selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) C, ¢ alkyl and (4) -O-C, ¢ alkyl; wherein
the C, ¢ alkyl or the -O-C, 4 alkyl is unsubstituted or substituted with
one or more substituents independently selected from the group
consisting of: halogen, hydroxyl, -O-C, ¢ alkyl, -CN, -NR%R 102 -
(C=0)-R%, -(C=0)-NR*R ! and -S(0),,-R%; wherein m is inde-
pendently O, 1 or 2;

R! may form =CH, or =O with R?; or

R! may form a 3 to 7 membered ring with R?> which may contain one or
more independently selected from the group consisting of: nitrogen
atom, oxygen atom, sulfur atom and carbonyl group; where the 3 to 7
membered ring is unsubstituted or substituted one or more with C ¢
alkyl;

R3 is independently selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) C, alkyl and (4) -O-C, salkyl;
pisO,1,2or3;

when p is 2 or 3, each R*is the same or different;

R* is selected from the group consisting of:
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(1) hydrogen, (2) halogen and (3) hydroxyl;

R3 is hydrogen or C, ¢ alkyl;

R is selected from the group consisting of:

(1) hydrogen, (2) C, 4 alkyl, (3) hydroxyC, ¢ alkyl, (4) C, ¢ alkoxy C,

alkyl and (5) heterocyclyl C, ¢ alkyl;

R’ may form a saturated 3 to 7 membered ring with R® which may

contain a nitrogen atom, an oxygen atom, a sulfur atom or a double

bond; or a saturated or unsaturated bicyclic 9 to 10 membered ring with

R® which may contain a nitrogen atom, an oxygen atom or a sulfur

atom; wherein the saturated 3 to 7 membered ring or the saturated or

unsaturated bicyclic 9 to 10 membered ring is optionally substituted

with 1 to 6 substituents independently selected from the group

consisting of: (1) hydroxyl, (2) halogen, (3) -O-aryl and (4) -O-C, 4

alkylaryl;

R7* and R are independently selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) hydroxyl, (4) C, alkyl and (5) -NR*R!%®

R7 may form a 3 to 7 membered ring with R® which may contain a

nitrogen atom or an oxygen atom; or

R7may form a 3 to 7 membered ring with R’ which may contain a

nitrogen atom or an oxygen atom;

qisQor1;

R# is selected from the group consisting of:

(1) hydrogen, (2) C,¢ alkyl, (3) -O-C, 4 alkyl, (4) C, ¢ alkenyl, (5) C; o

cycloalkyl, (6) -NR®R!%: wherein the C ¢ alkyl, the -O-C, ¢ alkyl, the C

2 alkenyl, the C; j, cycloalkyl or the -NR*R!® is unsubstituted or sub-

stituted with one or more substituents independently selected from the

group consisting of: halogen and hydroxyl; (7) heterocyclyl, (8) aryl,

(9) -O-C, 4 alkylaryl, (10) -O-aryl, (11) heteroaryl and (12) aryl-

substituted heteroaryl: wherein the heterocyclyl, the aryl, the -O-C, ¢

alkylaryl, the -O-aryl, the heteroaryl or the aryl-substituted heteroaryl is

unsubstituted or substituted with one or more substituents inde-

pendently selected from the group consisting of: halogen, hydroxyl, -

O-C, ¢ alkyl, -O-C, ¢ haloalkyl, -C; 7 cycloalkyl, -O-C; ; cycloalkyl,
hydroxyl-C, ¢ alkoxy, -CN, -NR*R!%®_ -(C=0)-R*%, -(C=0)-NR*R!®, -

NR*-(C=0)-R!%, -NR!-(C=0)-NR*R!%®, -NR*®-(C=0)-OR!%, -NR* -

S(O)w-R1%, -NR!"-5(0),,- NR*R!®, -§(0),-R* and C,¢ alkyl which

may be substituted one or more with halogen, hydroxyl, -O-C, ¢alkyl or
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NR®R!%; wherein m is independently 0, 1 or 2;
R%, R%, R1% R1% or R!! is independently selected from the group
consisting of:
(1) hydrogen, (2) hydroxyl, (3) C,¢ alkyl and (4) hydroxyC, ¢ alkyl;
R% may form a 4 to 7 membered ring with R!% which may contain one
or more independently selected from the group consisting of: nitrogen
atom, oxygen atom, sulfur atom and double bond, wherein the 4 to 7
membered ring is optionally substituted with 1 to 6 substituents inde-
pendently selected from the group consisting of: (1) hydroxyl, (2)
halogen, (3) C,¢ alkyl and (4) -O-C, ¢ alkyl;
R may form a 4 to 7 membered ring with R!%® which may contain one
or more independently selected from the group consisting of: nitrogen
atom, oxygen atom, sulfur atom and double bond, wherein the 4 to 7
membered ring is optionally substituted with 1 to 6 substituents inde-
pendently selected from the group consisting of: (1) hydroxyl, (2)
halogen and (3) C, ¢ alkyl.

The compound according to claim 1:
or a prodrug thereof or a pharmaceutically acceptable salt thereof,
wherein:
XisN;
R> is hydrogen or C, ¢ alkyl;
R¢ is selected from the group consisting of:
(1) hydrogen and (2) C, 4 alkyl;
R’ may form a saturated or unsaturated bicyclic 9 to 10 membered ring
with R® which may contain a nitrogen atom, an oxygen atom or a sulfur
atom; wherein the saturated or unsaturated bicyclic 9 to 10 membered
ring is optionally substituted with 1 to 6 substituents independently
selected from the group consisting of: (1) hydroxyl, (2) halogen and (3)
-O-aryl;
R’ and R are independently selected from the group consisting of:
(1) hydrogen, (4) C, 4 alkyl and (5) -NR®R!%;
R’ may form a 3 to 7 membered ring with RS which may contain a
nitrogen atom or an oxygen atom; or
R7may form a 3 to 7 membered ring with R’ which may contain a
nitrogen atom or an oxygen atom;
R8 is selected from the group consisting of:
(1) hydrogen, (2) Cy alkyl, (5) C;.0 cycloalkyl, wherein the C; ¢ alkyl

or the C; o cycloalkyl is unsubstituted or substituted with one or more
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substituents independently selected from the group consisting of:
halogen and hydroxyl; (7) heterocyclyl, (8) aryl, (9) -O-C, ¢ alkylaryl,
(10) -O-aryl, (11) heteroaryl and (12) aryl-substituted heteroaryl,
wherein the heterocyclyl, the aryl, the -O-C, 4 alkylaryl, the -O-aryl, the
heteroaryl or the aryl-substituted heteroaryl is unsubstituted or sub-
stituted with one or more substituents independently selected from the
group consisting of: halogen, hydroxyl, -O-C, ¢ alkyl, -O-C, ¢ haloalkyl,
-CN and C, 4 alkyl which may be substituted one or more with halogen,
hydroxyl, -O-C, ¢alkyl or NR*R!%,

A compound represented by the following formula (M):
[Chem.2]

(M)
or a prodrug thereof or a pharmaceutically acceptable salt thereof,
wherein:
nisOor1;

R!is selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) hydroxyl, (4) -NH,, (5) -NH-C, ¢ alkyl
and (6) -S(O),-C, ¢ alkyl; wherein m is independently 0, 1 or 2;

R? is selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) C; alkyl and (4) -O-C, ¢ alkyl; wherein
the C;¢ alkyl or the -O-C, ¢ alkyl is unsubstituted or substituted with
one or more substituents independently selected from the group
consisting of: halogen, hydroxyl, -O-C ¢ alkyl, -CN, -NR*R!% -
(C=0)-R%, -(C=0)-NR*”R %2 and -S(0),-R°; wherein m is inde-
pendently O, 1 or 2;

R! may form =CH, or =O with R?; or

R! may form a 3 to 7 membered ring with R?> which may contain one or
more independently selected from the group consisting of: nitrogen
atom, oxygen atom, sulfur atom and carbonyl group; where the 3 to 7
membered ring is unsubstituted or substituted one or more with C, ¢
alkyl;
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R? is independently selected from the group consisting of:

(1) hydrogen, (2) halogen, (3) C, ¢ alkyl and (4) -O-C, salkyl;

pis O, 1,2 o0r 3;

when p is 2 or 3, each R?is the same or different;

R# is selected from the group consisting of:

(1) hydrogen, (2) halogen and (3) hydroxyl;

R? is hydrogen or C, ¢ alkyl;

R® is selected from the group consisting of:

(1) hydrogen, (2) C, 4 alkyl, (3) hydroxyC, ¢ alkyl, (4) C,¢ alkoxy C,
alkyl and (5) heterocyclyl C, ¢ alkyl;

R® may form a saturated 3 to 7 membered ring with R® which may
contain a nitrogen atom, an oxygen atom, a sulfur atom or a double
bond; wherein the saturated 3 to 7 membered ring is optionally sub-
stituted with 1 to 6 substituents independently selected from the group
consisting of: (1) hydroxyl, (2) halogen, (3) -O-aryl and (4) -O-C,
alkylaryl;

R% R%, R!% or R!® is independently selected from the group consisting
of:

(1) hydrogen, (2) hydroxyl, (3) C;¢ alkyl and (4) hydroxyC; ¢ alky];
R may form a 4 to 7 membered ring with R'% which may contain a
nitrogen atom or an oxygen atom; wherein the 4 to 7 membered ring is
optionally substituted with 1 to 6 substituents independently selected
from the group consisting of: (1) hydroxyl, (2) halogen, (3) C,¢ alkyl
and (4) -O-C¢ alkyl;

R* may form a 4 to 7 membered ring with R® which may contain a
nitrogen atom or an oxygen atom; wherein the 4 to 7 membered ring is
optionally substituted with 1 to 6 substituents independently selected
from the group consisting of: (1) hydroxyl, (2) halogen and (3) C,
alkyl;

R™2, R13, R and RS are independently selected from the group
consisting of:

(1) hydrogen, (2) hydroxyl, (3) halogen, (4) C,¢ alkyl, (5) -O-C, ¢ alkyl
and (6) CN; wherein the C, ¢ alkyl or the -O-C, ¢ alkyl is unsubstituted
or substituted with one or more substituents independently selected
from the group consisting of: halogen, hydroxyl, -O-C;¢alkyl and NR
gbRIOb;Or

R!2 may form a 5 to 7 membered ring with R*> which may contain one

or more independently selected from the group consisting of: nitrogen
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atom and oxygen atom.

The compound according to claim 3:
or a prodrug thereof or a pharmaceutically acceptable salt thereof,
wherein:
nis 1;

R'is hydrogen or hydroxy];

R? is methyl which is unsubstituted or substituted with one or more
substituents independently selected from the group consisting of:
halogen, hydroxyl, -O-C, ¢ alkyl, -CN and -NR%R!0;

pis0;

R*is hydrogen or fluoro;

R5and R® are independently selected from the group consisting of: (1)
hydrogen and (2) C, ¢ alkyl;

R™2, R1* and R are independently selected from the group consisting
of: (1) hydrogen, (3) halogen, and (4) C, ; alkyl which may be sub-
stituted one or more with hydroxyl;

R%is hydrogen.

A compound which is selected from the group following or a prodrug
thereof or a pharmaceutically acceptable salt thereof,
N-(2,4-dichloro-6-methylbenzyl)-8-oxo0-5,6,7,8-tetrahydroquinoline-5-
carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-8-0x0-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
N-(2,3-dichlorobenzyl)-8-0x0-5,6,7,8-tetrahydroquinoline-5-carboxami
de;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-8-0x0-5,6,7,8-tetrahydroqui
noline-5-carboxamide;
N-(cycloheptylmethyl)-8-0x0-5,6,7,8-tetrahydroquinoline-5-carboxami
de;
N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinolin
e-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydroqu
inoline-5-carboxamide;
N-(2,3-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carbo
xamide;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
N-(2,4-dichloro-6-(methoxymethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahyd
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roquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-7-methylene-6,7-dihydro-5H-cyclope
nta[b]pyridine-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-oxo-5,6,7,8-tetrahydroqui
noline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-o0x0-5,6,7,8-tetrahyd
roquinoline-5-carboxamide;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-oxo-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-hydroxy-8-0x0-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-7-0x0-6,7-dihydro-5SH-cyclopenta[b]
pyridine-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-7-0x0-6,7-dihydro-SH-cyclope
nta[b]pyridine-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-
tetrahydroquinoline-5-carboxamide;
N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
N-(2,4-dichloro-6-(methoxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5,8-dihydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5,8-dihydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-7-hydroxy-6,7-dihydro-5H-cyclopent
a[b]pyridine-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-7-hydroxy-6,7-dihydro-5SH-cycl
openta[b]pyridine-5-carboxamide;
N-(2,3-dichlorobenzyl)-7-hydroxy-6,7-dihydro-5H-cyclopenta[b]pyridi
ne-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-7-hydroxy-6,7-dihydro-5H-cyclopenta
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[b]pyridine-5-carboxamide;
2-(5-((2,4-dichloro-6-methylbenzyl)carbamoyl)-5,6,7,8-tetrahydroquin
olin-8-yl)acetic acid;
2-(5-((2-chloro-3-(trifluoromethyl)benzyl)carbamoyl)-5,6,7,8-tetrahydr
oquinolin-§-yl)acetic acid;
(2-amino-2-oxoethyl)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-8-(hydroxymethyl)-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethy
D-5,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-8-(hydroxy
methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-
tetrahydroquinoline-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-
tetrahydroquinoline-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-7-hydroxy-7-(hydroxymethyl)-6,7-dih
ydro-5H-cyclopenta[b]pyridine-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-8-(methoxymeth
y1)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-8-(methox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55#,85*)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(methoxymeth
yD)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55#,85%)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(methox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
8-(aminomethyl)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-8-((methylamino)methyl)-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
8-(aminomethyl)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-
3,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-8-((methylamino)
methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-8-((dimethylamino)methyl)-5-fluoro-
8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
8-(aminomethyl)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hy
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droxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-8-((methyl
amino)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-8-((dimethylamino)methyl)-5-fl
uoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxyaz
etidin-1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydr
oxyazetidin- 1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-meth
oxyazetidin-1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydr
oxy-3-methylazetidin- 1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carbo
xamide;
(5S*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-meth
oxy-3-methylazetidin- 1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carbo
xamide;
(5S*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydr
oxyethyl)amino)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydr
oxyethyl)(methyl)amino)methyl)-5,6,7,8-tetrahydroquinoline-5-carbox
amide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-8-methyl-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55*,8R*)-8-amino-N-(2,4-dichlorobenzyl)-5-fluoro-8-(hydroxymethyl
)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55#,8S%*)-8-amino-N-(2,4-dichlorobenzyl)-5-fluoro-8-(hydroxymethyl
)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(3R*,5'S*)-N-(2.,4-dichlorobenzyl)-5'-fluoro-5-0x0-6',7'-dihydro-5'H-sp
iro[morpholine-3,8'-quinoline]-5'-carboxamide;
(35%,5'S*)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-oxo-6',7"-dihydro-5'H-sp
iro[morpholine-3,8'-quinoline]-5'-carboxamide;
(55.85)-N-(2.,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.8S)-N-(2,4-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
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(5R,8S5)-N-(2,4-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5R,8S)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,85)-N-(2.,4-dichloro-6-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichloro-6-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.8S)-8-hydroxy-N-(2,3.4-trifluorobenzyl)-5,6,7,8-tetrahydroquinolin
e-5-carboxamide;
(5R,8S)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5R,8S)-8-hydroxy-N-(2,4,6-trifluorobenzyl)-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5R,8S)-N-(2,4-difluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55,8S)-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5R,8S)-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5R,8S)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,85)-N-(4-bromo-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5R,8S)-N-(4-bromo-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,85)-N-(2-chloro-3.4-difluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5R,85)-N-(2-chloro-3,4-difluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,75)-N-(2,4-dichloro-6-methylbenzyl)-7-hydroxy-6,7-dihydro-5H-c
yclopenta[b]pyridine-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
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(55,8R)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,85)-N-(2-chloro-3-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(55,8R)-N-(2,4-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
(5R,8R)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,8R)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S,8R)-N-(2,4-dichloro-6-fluorobenzyl)-8-hydroxy-35,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5R,8R)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S,8R)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5R,8R)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,8R)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5R,7R)-N-(2,4-dichloro-6-methylbenzyl)-7-hydroxy-6,7-dihydro-SH-c
yclopenta[b]pyridine-5-carboxamide;
(55,7R)-N-(2,4-dichloro-6-methylbenzyl)-7-hydroxy-6,7-dihydro-5H-c
yclopenta[b]pyridine-5-carboxamide;
(5R,8S5)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55.8R)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(5R,8S)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,
6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-35,
6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,85)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
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(55,8R)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S5)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.8R)-5-fluoro-8-hydroxy-N-(2,3.4-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55,8R)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55,8R)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8S)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichloro-6-(difluoromethyl)benzyl)-5-fluoro-8-hydroxy
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-N-(2,4-dichloro-6-(difluoromethyl)benzyl)-5-fluoro-8-hydroxy
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,85)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55.,8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55.,8R)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55,8R)-N-((R)-1-(2,4-dichlorophenyl)ethyl)-5-fluoro-8-hydroxy-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(5R,85)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,8R)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.,8R)-N-(2-chloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra

hydroquinoline-5-carboxamide;
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(55.,8R)-N-(2-chloro-4,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55.,8R)-5-fluoro-8-hydroxy-N-(2,3,6-trichlorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55,8R)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,
6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-35,6
,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2.,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,8S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8R)-5-fluoro-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55.8S)-5-fluoro-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(5R,8R)-N-(2,6-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.,85)-N-(2,6-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5R,8R)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,85)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
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(55,85)-N-(2-chloro-6-fluoro-3-methylbenzyl)-5-fluoro-8-hydroxy-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,
6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.8S)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8R)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2,4-dichloro-6-(difluoromethyl)benzyl)-5-fluoro-8-hydroxy
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hy
droxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2.,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(5S,85)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(5R,8R)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55,8S)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8R)-N-((R)-1-(2,4-dichlorophenyl)ethyl)-5-fluoro-8-hydroxy-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(4-chloro-2-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,
6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.,85)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-6-methylbenzyl)-5-fluoro-§-hydroxy-5,6,7,8-tetra

hydroquinoline-5-carboxamide;
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(55,85)-N-(2-chloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-4,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-4,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(5R,8R)-5-fluoro-8-hydroxy-N-(2,3,6-trichlorobenzyl)-5,6,7,8-tetrahyd
roquinoline-5-carboxamide;
(55.8S)-5-fluoro-8-hydroxy-N-(2,3,6-trichlorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5S,85)-5-fluoro-8-hydroxy-N-((S)-1-(2,3,4-trichlorophenyl)ethyl)-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,8S)-N-(2-chloro-3,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,8S)-N-(2-chloro-4-methoxybenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(55,85)-N-(2,5-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55.8S)-N-(2-chloro-3.4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-N-(2-fluoro-3-(trifluoromethyl)benzyl)-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55.,85)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-hydroxy-5,6,7
,8-tetrahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-N-(3-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-6-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6

,7,8-tetrahydroquinoline-5-carboxamide;
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(55,8S)-5-fluoro-8-hydroxy-N-(2,4,6-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55.8S)-N-(5-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.8S)-N-(4-bromo-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.8S)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55.8S)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55.8S)-N-(3-chloro-2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55.,8S)-5-fluoro-N-(2-fluoro-6-(trifluoromethyl)benzyl)-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2-chloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-35,6
,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(3-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.,8S)-5-fluoro-8-hydroxy-N-((R)-1,2,3,4-tetrahydronaphthalen-1-yl)-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(3-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichlorophenethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahyd
roquinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-((1-morpholinocyclohexyl)methyl)-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(3-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55,85)-N-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)methyl)-5-fluoro-
8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;

(55.8S)-N-((R)-2,3-dihydro- 1H-inden- 1 -yl)-5-fluoro-8-hydroxy-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(3.4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55.8S)-N-(2-chloro-6-methoxybenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr

ahydroquinoline-5-carboxamide;
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(55,85)-5-fluoro-8-hydroxy-N-(2-(trifluoromethyl)benzyl)-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55.8S)-5-fluoro-8-hydroxy-N-(3,4,5-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55.8S)-N-(4-cyano-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,85)-N-(3.4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55.8S)-N-(3-chloro-5-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide
(55.8S)-N-(2-chloro-5-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5S,85)-N-(3-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5S,85)-N-(4-chloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5S,85)-5-fluoro-N-(2-fluoro-4-(trifluoromethoxy)benzyl)-8-hydroxy-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2,3-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S,85)-N-(2-chloro-5-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-(4-methoxy-2-(trifluoromethyl)benzyl)-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(3,5-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55,85)-N-((4-(4-chlorophenyl)thiazol-2-yl)methyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-(2-(morpholinomethyl)benzyl)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-((1S,2R)-2-phenylcyclopropyl)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55.,85)-N-(6-chloro-2-fluoro-3-methylbenzyl)-5-fluoro-§-hydroxy-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq

uinoline-5-carboxamide;
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(55,85)-5-fluoro-8-hydroxy-N-((S)-1,2,3,4-tetrahydronaphthalen-1-y1)-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-(2-(3-(trifluoromethyl)phenoxy)ethyl)-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-N-((1-(4-fluorophenyl)cyclopropyl)methyl)-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(3,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-((1R,2S)-2-phenylcyclopropyl)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-N-(2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5S,85)-N-(2-chloro-3-methoxybenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(55,8S)-N-((18S,2S)-2-(benzyloxy)cyclopentyl)-5-fluoro-8-hydroxy-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-((S)-2,3-dihydro-1H-inden-1-y1)-5-fluoro-8-hydroxy-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(3,3-dimethylbutyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S,85)-5-fluoro-8-hydroxy-N-(2-phenoxyethyl)-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,8S)-N-(4,6-dichloro-2,3-dihydrobenzofuran-3-yl)-5-fluoro-8-hydro
xy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,8S)-N-(5,7-dichlorochroman-4-yl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55.8S)-N-(1-(adamantan-1-yl)ethyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,85)-N-(2-(4-chlorophenyl)-2-(4.,4-difluoropiperidin-1-yl)ethyl)-5-fl
uoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(chroman-3-yl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(55,85)-N-(2-(4-chlorophenyl)propyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-(2-morpholino-2-phenylethyl)-5,6,7,8-te
trahydroquinoline-5-carboxamide;

(55,85)-N-(2-(4,4-difluoropiperidin- 1-yl)-2-(4-methylthiazol-5-yl)ethyl
)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
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(55,85)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydr
oxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-((S)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,85)-N-((4-(2,4-dichlorophenyl)tetrahydro-2H-pyran-4-yl)methyl)-5
-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(2,4-dichlorobenzyl)-3,5-difluoro-8-hydroxy-5,6,7,8-tetrahy
droquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-4-fluorobenzyl)-3,5-difluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(5S,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-3-methyl-5,6,7,8-t
etrahydroquinoline-5-carboxamide
(55,8S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-§-hydroxy-3-methyl-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-5-((2,4-dichlorobenzyl)carbamoyl)-5-fluoro-8-hydroxy-5,6,7,8
-tetrahydroquinoline 1-oxide;
(R)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-oxo-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(S)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-0x0-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-0x0-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-0x0-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(S)-N-(2-chloro-3-fluorobenzyl)-5-fluoro-8-0x0-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(S)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-oxo0-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(S)-N-(2,3-dichlorobenzyl)-5-fluoro-8-oxo0-3,6,7,8-tetrahydroquinoline-
5-carboxamide;
(S)-N-(2-chloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-oxo-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(S)-5-fluoro-8-oxo0-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinolin
e-5-carboxamide;
(S)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-o0xo0-5,6,7,8-tetrah

ydroquinoline-5-carboxamide;
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(55,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55.8S)-5-fluoro-8-hydroxy-8-methyl-N-(2,3.4-trifluorobenzyl)-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
(55.,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-35,6,
7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy
-8-methyl-35,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hy
droxy-8-methyl-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(5S,85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5.6,
7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-8§-methyl-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(3-chloro-2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-
8-methyl-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((S)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-8
-methyl-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-hydroxy-8§-me
thyl-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydr
oxy-8-methyl-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,8S)-5-fluoro-8-hydroxy-8-methyl-N-((1-morpholinocyclohexyl)me
thyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
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(55,8R)-5-fluoro-8-hydroxy-8-methyl-N-((1-morpholinocyclohexyl)me
thyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-3,8-dimethyl-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyeth
yl)(methyl)amino)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyeth
yl)(methyl)amino)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S5)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxyazeti
din-1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-8-(cyanomethyl)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,8R)-N-(2-chloro-4-fluorobenzyl)-8-(cyanomethyl)-5-fluoro-8-hydr
oxy-35,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2-chloro-4-fluorobenzyl)-8-(cyanomethyl)-5-fluoro-8-hydr
oxy-35,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-8-(cyanomethyl)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5
-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-8-(cyanometh
yD)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-(fluoromethyl)-8-hydroxy-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,8S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-§-(fluoromethyl)-8-hydr
oxy-3,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((methylthio)met
hyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((methylthi
o)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydrox
yethyl)thio)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(2R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-4-methyl-6',7'-dihydro-5'H-s
piro[morpholine-2,8'-quinoline]-5'-carboxamide;
(55.5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-2-0x0-6',7'-dihydro-5"H-spiro
[oxazolidine-5,8'-quinoline]-5'-carboxamide;
(5R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-2-o0x0-6',7'-dihydro-5'H-spir
o[oxazolidine-5,8'-quinoline]-5'-carboxamide;
(25,5'R)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-oxo-6',7'-dihydro-5'H-spir

o[morpholine-2,8'-quinoline]-5'-carboxamide;
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(25,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-0x0-6',7'-dihydro-5"H-spiro
[morpholine-2,8'-quinoline]-5'-carboxamide;
(2R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-ox0-6',7'-dihydro-5"H-spir
o[morpholine-2,8'-quinoline]-5'-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((methylsul
finyl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((methylthio)me
thyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((methylsulfonyl
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((methylsul
fonyl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyeth
yDsulfonyl)methyl)-5,6,7,8-tetrahydroquinoline-S-carboxamide;
(5S,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydrox
yethyl)sulfonyl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl
)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl
)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl
)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxym
ethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxym
ethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-N-(2,3,4-trifluorobenz
yD)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-N-(2,3.4-trifluorobenz
yD)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydro
xymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-3,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
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(55,8R)-N-(2-chloro-3,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydro
xymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxym
ethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxym
ethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2.,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy
-8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hy
droxy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)
-5,6,7,8-tetrahydroquinoline-S-carboxamide;
(55.8S)-N-(2,4-dichloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2,3-dichloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(3-chloro-2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)
-3-methyl-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((R)-1-(2,4-dichlorophenyl)ethyl)-5-fluoro-8-hydroxy-8-(hy
droxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-
8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-
8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-hydroxy-8-(h
ydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichlorophenethyl)-5-fluoro-8-hydroxy-8-(hydroxymet
hyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydr
oxy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
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(55,85)-N-((4-(2,4-dichlorophenyl)tetrahydro-2H-pyran-4-yl)methyl)-5
-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-ca
rboxamide;
(5R.,8S5)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-§8-methox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-methox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-methoxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55,85)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-methoxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-methoxy-5,
6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-5-fluoro-8-methoxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(5S,85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-methoxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,8S)-5-fluoro-8-methoxy-N-(2,4,6-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55,8S)-N-(2,4-difluorobenzyl)-5-fluoro-8-methoxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,85)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-(2-hydr
oxyethoxy)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-5-fluoro-8-(2-hydroxyethoxy)-N-(2,3.4-trifluorobenzyl)-5,6,7,
8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2.,4-difluorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6,7,8-
tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichlorobenzyl)-8-(2,3-dihydroxypropoxy)-5-fluoro-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8rac)-N-(2,4-dichlorobenzyl)-5-fluoro-8-(methylsulfonyl)-5,6,7,8-t
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etrahydroquinoline-5-carboxamide;
(55,8rac)-N-(2,4-dichlorobenzyl)-5-fluoro-8-((2-hydroxyethyl)sulfonyl
)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,85)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5,8-difluoro-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(5R,85)-N-(2,4-dichlorobenzyl)-35,8-difluoro-5,6,7,8-tetrahydroquinolin
e-5-carboxamide and
(5R,85)-N-(2,3-dichlorobenzyl)-35,8-difluoro-5,6,7,8-tetrahydroquinolin
e-5-carboxamide.

The compound according to claim 5, which is selected from the group
following or a prodrug thereof or a pharmaceutically acceptable salt
thereof,
N-(2,3-dichlorobenzyl)-8-ox0-5,6,7,8-tetrahydroquinoline-5-carboxami
de;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-7-0x0-6,7-dihydro-5H-cyclope
nta[b]pyridine-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy-5,6,7,8-
tetrahydroquinoline-5-carboxamide;
N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline
-5-carboxamide;
N-(2-chloro-3-(trifluoromethyl)benzyl)-7-hydroxy-6,7-dihydro-5H-cycl
openta[b]pyridine-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-7-hydroxy-6,7-dihydro-5H-cyclopenta
[b]pyridine-5-carboxamide;
2-(5-((2,4-dichloro-6-methylbenzyl)carbamoyl)-5,6,7,8-tetrahydroquin
olin-8-yl)acetic acid;
2-(5-((2-chloro-3-(trifluoromethyl)benzyl)carbamoyl)-5,6,7,8-tetrahydr
oquinolin-§-yl)acetic acid;
N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-8-(hydroxy
methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;



WO 2018/168818

292
PCT/JP2018/009627

N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-
tetrahydroquinoline-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-5,6,7,8-
tetrahydroquinoline-5-carboxamide;
N-(2,4-dichlorobenzyl)-5-fluoro-7-hydroxy-7-(hydroxymethyl)-6,7-dih
ydro-5H-cyclopenta[b]pyridine-5-carboxamide;
(55%,8S%*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(methox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
N-(2,4-dichloro-6-methylbenzyl)-8-((dimethylamino)methyl)-5-fluoro-
8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55*,8R*)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxyaz
etidin- 1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydr
oxyazetidin- 1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-meth
oxyazetidin- 1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydr
oxy-3-methylazetidin-1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carbo
xamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((3-meth
oxy-3-methylazetidin-1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carbo
xamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydr
oxyethyl)amino)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55%*,8R*)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydr
oxyethyl)(methyl)amino)methyl)-5,6,7,8-tetrahydroquinoline-5-carbox
amide;
(3R*,5'S*)-N-(2.,4-dichlorobenzyl)-5'-fluoro-5-0x0-6',7'-dihydro-5'H-sp
iro[morpholine-3,8'-quinoline]-5'-carboxamide;
(35%,5'S*)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-oxo0-6',7"-dihydro-5'H-sp
iro[morpholine-3,8'-quinoline]-5'-carboxamide;
(55.85)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,85)-N-(2,4-dichlorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5R,85)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
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oline-5-carboxamide;
(55,85)-N-(2,4-dichloro-6-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55.8S)-8-hydroxy-N-(2,3.4-trifluorobenzyl)-5,6,7,8-tetrahydroquinolin
e-5-carboxamide;
(5R,85)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5R,85)-8-hydroxy-N-(2.4,6-trifluorobenzyl)-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5R,8S5)-N-(2,4-difluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquinoline-
5-carboxamide;
(5S,85)-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5R,85)-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55.,8S)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5R,8S)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,85)-N-(4-bromo-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5R,85)-N-(4-bromo-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,8S)-N-(2-chloro-3,4-difluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-methylbenzyl)-8-hydroxy-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55,85)-N-(2-chloro-3-(trifluoromethyl)benzyl)-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,8R)-N-(2-chloro-4-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5R,8R)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoli
ne-5-carboxamide;
(5S,8R)-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydroquinoli
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ne-5-carboxamide;
(5R,8R)-N-(4-chloro-2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5R,8S5)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5S,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5S,8R)-5-fluoro-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(5S.,8R)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S,8R)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,85)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8R)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,85)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55.,8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55,8R)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5R,8S)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,8R)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,8R)-N-(2-chloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5S,8R)-N-(2-chloro-4,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
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trahydroquinoline-5-carboxamide;
(55,8R)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-3-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,
6,7.8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydrox
y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy
-5,6,7,8-tetrahydroquinoline-S-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8R)-5-fluoro-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55,8S)-5-fluoro-8-hydroxy-N-(2,3,4-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(5R,8R)-N-(2,6-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(5R,8R)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,85)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5R,8R)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,
6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-N-(4-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.8S)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8R)-N-(2,6-dichloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydrox
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y-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichloro-6-(difluoromethyl)benzyl)-5-tfluoro-8-hydroxy
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hy
droxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5.,6,7,8-te
trahydroquinoline-5-carboxamide;
(55.8S)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(5R,8R)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5S,85)-N-(4-bromo-2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(5R,8R)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55.8S)-N-(2,3-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-6-methylbenzyl)-5-fluoro-8-hydroxy-35,6,7,8-tetra
hydroquinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-4,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(5R,8R)-5-fluoro-8-hydroxy-N-(2,3,6-trichlorobenzyl)-5,6,7,8-tetrahyd
roquinoline-5-carboxamide;
(5R,8R)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-methylbenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-3,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-methoxybenzyl)-5-fluoro-§-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-3.4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
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rahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-N-(3-fluoro-2-(trifluoromethyl)benzyl)-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-5-fluoro-8-hydroxy-N-(2,4,6-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55.8S)-N-(4-bromo-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.8S)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55.8S)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-4-(trifluoromethyl)benzyl)-5-fluoro-8-hydroxy-5,6
,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(3-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55.8S)-5-fluoro-8-hydroxy-N-((R)-1,2,3,4-tetrahydronaphthalen-1-yl)-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(3-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,8S)-N-(3-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tet
rahydroquinoline-5-carboxamide;
(55,8S)-N-((3-chloro-5-(trifluoromethyl)pyridin-2-yl)methyl)-5-fluoro-
8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;

(55.,8S)-N-((R)-2,3-dihydro- 1H-inden-1-yl)-5-fluoro-8-hydroxy-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(3.4-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-(2-(trifluoromethyl)benzyl)-5,6,7,8-tetra
hydroquinoline-5-carboxamide;
(55.8S)-5-fluoro-8-hydroxy-N-(3,4,5-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55.8S)-N-(4-cyano-2-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,85)-N-(3.,4-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(5S,85)-N-(3-chloro-5-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
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ydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-5-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,85)-N-(3-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55.8S)-N-(4-chloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrah
ydroquinoline-5-carboxamide;
(55,85)-5-fluoro-N-(2-fluoro-4-(trifluoromethoxy)benzyl)-8-hydroxy-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,3-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55,8S)-N-(4-chlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(5S,85)-N-(3,5-dichlorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55.,8S)-5-fluoro-8-hydroxy-N-((1S,2R)-2-phenylcyclopropyl)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(5S,85)-N-(2,6-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-((S)-1,2,3,4-tetrahydronaphthalen-1-y1)-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,8S)-5-fluoro-8-hydroxy-N-(2-(3-(trifluoromethyl)phenoxy)ethyl)-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(3,5-difluorobenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-((1R,2S)-2-phenylcyclopropyl)-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55,85)-5-fluoro-N-(2-fluorobenzyl)-8-hydroxy-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,85)-N-(2-chloro-3-methoxybenzyl)-5-fluoro-8-hydroxy-5,6,7,8-tetr
ahydroquinoline-5-carboxamide;

(55.8S)-N-((S)-2,3-dihydro-1H-inden- 1-y1)-5-fluoro-8-hydroxy-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(3,3-dimethylbutyl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroq
uinoline-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-(2-phenoxyethyl)-5,6,7,8-tetrahydroquin
oline-5-carboxamide;
(55,8S)-N-(4,6-dichloro-2,3-dihydrobenzofuran-3-yl)-5-fluoro-8-hydro
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xy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(chroman-3-yl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinol
ine-5-carboxamide;
(55,85)-5-fluoro-8-hydroxy-N-(2-morpholino-2-phenylethyl)-5,6,7,8-te
trahydroquinoline-5-carboxamide;

(55,85)-N-(2-(4,4-difluoropiperidin- 1-yl)-2-(4-methylthiazol-5-yl)ethyl
)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,85)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydr
oxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-3-methyl-5,6,7,8-t
etrahydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-§-hydroxy-3-methyl-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-5-((2,4-dichlorobenzyl)carbamoyl)-5-fluoro-8-hydroxy-5,6,7,8
-tetrahydroquinoline 1-oxide;
(5S,85)-5-fluoro-8-hydroxy-8-methyl-N-(2,3,4-trifluorobenzyl)-5,6,7,8
-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5.6,
7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hy
droxy-8-methyl-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,7,8-te
trahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-5,6,
7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-
5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-methyl-
3,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((S)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-8
-methyl-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-hydroxy-8-me
thyl-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydr



WO 2018/168818

300
PCT/JP2018/009627

oxy-8-methyl-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyeth
yl)(methyl)amino)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S5)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyeth
yl)(methyl)amino)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S5)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-((3-hydroxyazeti
din-1-yl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-8-(cyanomethyl)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2-chloro-4-fluorobenzyl)-8-(cyanomethyl)-5-fluoro-8-hydr
oxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-(2-chloro-4-fluorobenzyl)-8-(cyanomethyl)-5-fluoro-8-hydr
oxy-35,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-8-(cyanometh
yl)-5-fluoro-8-hydroxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(2,4-dichlorobenzyl)-5-fluoro-8-(fluoromethyl)-8-hydroxy-5
,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-(fluoromethyl)-8-hydr
oxy-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(2R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-4-methyl-6',7'-dihydro-5'H-s
piro[morpholine-2,8'-quinoline]-5'-carboxamide;
(55,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-2-ox0-6',7"-dihydro-5'H-spiro
[oxazolidine-5,8'-quinoline]-5'-carboxamide;
(5R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-2-ox0-6',7'-dihydro-5'H-spir
o[oxazolidine-5,8'-quinoline]-5'-carboxamide;
(25,5'R)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-ox0-6',7'-dihydro-5"H-spir
o[morpholine-2,8'-quinoline]-5'-carboxamide;
(25,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-0x0-6',7'-dihydro-5"H-spiro
[morpholine-2,8'-quinoline]-5'-carboxamide;
(2R,5'S)-N-(2,4-dichlorobenzyl)-5'-fluoro-5-ox0-6',7'-dihydro-5'H-spir
o[morpholine-2,8'-quinoline]-5'-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((methylsul
finyl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-((methylsul
fonyl)methyl)-5,6,7,8-tetrahydroquinoline- 5-carboxamide;
(55,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydroxyeth
yDsulfonyl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(((2-hydrox
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yethyl)sulfonyl)methyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl
)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5R,8S5)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl
)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2,4-dichlorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl
)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxym
ethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,8R)-N-(2-chloro-4-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxym
ethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-N-(2,3,4-trifluorobenz
y1)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S.8R)-5-fluoro-8-hydroxy-8-(hydroxymethyl)-N-(2,3,4-trifluorobenz
y1)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2,4-dichloro-6-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydro
xymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,8S)-N-(2-chloro-3,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(2-chloro-3,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydro
xymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxym
ethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8R)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxym
ethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichloro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hydroxy
-8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2-chloro-4-fluoro-6-(hydroxymethyl)benzyl)-5-fluoro-8-hy
droxy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-(2,4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydroxymethyl)
-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(2,4-dichloro-3-fluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-(2-chloro-4,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
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ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2,3-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(3-chloro-2.4-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,85)-N-(4-chloro-2,6-difluorobenzyl)-5-fluoro-8-hydroxy-8-(hydrox
ymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.85)-N-((R)-1-(2,4-dichlorophenyl)ethyl)-5-fluoro-8-hydroxy-8-(hy
droxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,85)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-
8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.,8R)-N-((R)-1-(2-chloro-4-fluorophenyl)ethyl)-5-fluoro-8-hydroxy-
8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55.8S)-N-((3,5-dichloropyridin-2-yl)methyl)-5-fluoro-8-hydroxy-8-(h
ydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(55,8S)-N-((trans)-2-(2,4-dichlorophenyl)cyclopropyl)-5-fluoro-8-hydr
oxy-8-(hydroxymethyl)-5,6,7,8-tetrahydroquinoline-5-carboxamide;
(5S,85)-5-fluoro-8-methoxy-N-(2,4,6-trifluorobenzyl)-5,6,7,8-tetrahydr
oquinoline-5-carboxamide;
(55,8S)-N-(2,4-difluorobenzyl)-5-fluoro-8-methoxy-5,6,7,8-tetrahydro
quinoline-5-carboxamide;
(55,8S)-N-(4-chloro-2-fluorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6
,7,8-tetrahydroquinoline-5-carboxamide and
(55.8S)-N-(2,4-difluorobenzyl)-5-fluoro-8-(2-hydroxyethoxy)-5,6,7,8-t
etrahydroquinoline-5-carboxamide.

A compound represented by the following formula (L-a) or a pharma-
ceutically acceptable salt thereof:
[Chem.3]
{R\?\p\\ R;ZSU

L)

Y

(L-a)

wherein:
R? is independently selected from the group consisting of:
(1) hydrogen, (2) halogen, (3) C, alkyl and (4) -O-C, salkyl;
pis0, 1,2 o0r3;

when p is 2 or 3, each R*is the same or different;
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R'¢ is selected from the group consisting of:
(1) CN and (2) -CO,R!3;
R is selected from the group consisting of:
(1) fluoro and (2) hydroxyl; or,
R'® may form =O with R7;
R is selected from the group consisting of:
(1) hydrogen and (2) C, ¢ alkyl.
A compound represented by the following formula (L-b) or a pharma-
ceutically acceptable salt thereof:
[Chem.4]

(Re)p

AP
X
N
=

{L-b)
wherein:
R? is independently selected from the group consisting of:
(1) hydrogen, (2) halogen, (3) C, ¢ alkyl and (4) -O-C, ¢salkyl;
pis0, 1,2 o0r 3;
when p is 2 or 3, each R?is the same or different;
R# is selected from the group consisting of:
(1) hydrogen, (2) halogen and (3) hydroxyl.

A use of a compound described in any one of claims 1 to 6 or a phar-
maceutically acceptable salt thereof or a prodrug thereof for the man-
ufacture of a medicament for the treatment of a condition or disorder
mediated by P2X7 receptor antagonistic activity.

The use as described in claim 9, wherein the condition or disorder is
selected from the group consisting of: diseases of the autoimmune and
inflammatory system; diseases of the nervous and neuro-immune
system; diseases involved with, and without, neuroinflammation of the
Central Nervous System (CNS); diseases of the cardiovascular,
metabolic, gastrointestinal and urogenital systems; skeletal disorders,
diseases involving the secretoryfunction of exocrine glands and
glaucoma, Glomerulonephritis, Chaga's Disease, chlamydia, neu-
roblastoma, Tuberculosis, Polycystic Kidney Disease, cancer, and acne;
and combinations thereof.

A method for the treatment of a condition or disorder mediated by

P2X7 receptor antagonistic activity in a mammalian subject, including
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a human, which comprises administering to a mammal in need of such
treatment a therapeutically effective amount of a compound described
in any one of claims 1 to 6 or a pharmaceutically acceptable salt thereof
or a prodrug thereof.

[Claim 12] The method as described in claim 11, wherein the condition or
disorder is selected from the group consisting of: diseases of the au-
toimmune and inflammatory system; diseases of the nervous and neuro-
immune system; diseases involved with, and without, neuroin-
flammation of the Central Nervous System (CNS); diseases of the car-
diovascular, metabolic, gastrointestinal and urogenital systems; skeletal
disorders, diseases involving the secretory function of exocrine glands
and glaucoma, Glomerulonephritis, Chaga's Disease, chlamydia, neu-
roblastoma, Tuberculosis, Polycystic Kidney Disease, cancer, and acne;
and combinations thereof.

[Claim 13] A pharmaceutical composition comprising a compound or a pharma-
ceutically acceptable salt thereof or a prodrug thereof, as described in
any one of claims 1 to 6, and a pharmaceutically acceptable carrier.

[Claim 14] The pharmaceutical composition as described in claim 13, further
comprising another pharmacologically active agent.

[Claim 15] A compound described in any one of claims 1 to 6 or a pharma-
ceutically acceptable salt thereof or a prodrug thereof for use in the
treatment of a condition or disorder mediated by P2X7 receptor an-
tagonistic activity.

[Claim 16] A process for preparing a pharmaceutical composition, wherein the
process comprises mixing a compound described in any one of claims 1
to 6 or a pharmaceutically acceptable salt thereof or a prodrug thereof

and a pharmaceutically acceptable carrier or excipient.



