Selectively Substituted Quinoline Compounds
CROSS-REFERENCE TO RELATED APPLICATIONS

[0601] This application claims priority to United States provisional patent application

no. 61/890,718, filed on October 14, 2013, That application is incorporated by reference

herein.

BACKGROUND

[0002] Field of the Disclosure

[0003] Embodiments of the disclosure relate to selectively substituted quinoline

compounds and pharmaceutical agents comprising one or more of those compounds as active
ingredient(s). More particularly, embodiments of the disclosure relate to those compounds
that act as an antagonist or inhibitor for Toll-like receptors (TLR) 7 and 8, and their use in a
pharmaceutical composition effective for treatment of systemic lupus erythemaiosus (SLE)
and lupus nephritis.

[0004] Description of Related Art

[0005] Systemic hipus erythematosus (SLE) and lupus nephritis are autoimmune
diseases characterized by inflammation and tissue damage. For example, SLE may cause
damage to the skin, liver, kidneys, joints, lungs, and central nervous system. SLE sufferers
may experience general symptoms such as extreme fatigue, painful and swollen joints,
unexplained fever, skin rash, and kidney dysfunction. Because organ involvement differs
amongst patients, symptoms may vary. SLE is predominantly a disease of younger women,
with peak onset between 15-40 years of age and an approximate 10-fold higher prevalence in
women Vs. men.

{0006] Current treatments for SLE typically involve immunomodulatory drugs such
as belimumab, hydroxychloroquine, prednisone, and cyclophosphamide. All of these drugs
may have dose-limiting side effects, and many patients still have poorly controlled disease.

BRIEF SUMMARY OF THE DISCLOSURE

[0007] Embediments-of-{The disclosure provide compounds and methods of use for

preventing or treating diseases or conditions characterized by Toll-like receptor 7 or 8

activation m patients. [n ong aspect, there is provided One embodiment features a compound

of formula (1) or pharmaceutically accentable salt thereof
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wherein at least one of R; and R; is —H, methyl, or ethyl, and the other is
-H; or the other is
(,-Cq alkyl that is optionally substituted with:
-0OH, methoxy, ethoxy, -OCH(CHi);, -O{(CH),CHs, phenyl, furanyl, -
O{CH:),OH, phenoxy, methylthio, -F, -N(CHj),, cyano, pyndinyloxy,
fluorophenoxy, 1isochromanyl, phenol, benzylamino, -NHCH;, oxo-, amino,
carboxyl, 7-member spiroaminyl, a three to six member cycloalkyl, saturated
or unsaturated and optionally including one or more heteroatoms selected
from O and N, and optionally substituted at one or more C or N atoms by
methyl, cyano, fluoro, methylamino, or trifluoromethyl; or the other is
Cs-Cr cycloalkane, saturated or unsaturated, optionally bridged, optionally including
one or more heteroatoms selected from O, 5, and N, and opiionally substituted at one or more
C or N atoms by methyl, ethyl, pyridinyl, azetidinyl, acetamidyl, carboxamidyl, cyano,
{luoro, methylamino, or trifluoromethyl; or
R, and R, together with the nifrogen atom to which they are attached, form an 8 to 11
member spirodiamine, an 8 member bicyclodiamine, 2 7 member spiroxamine, a piperidinyl
optionally substituted with ethyl, or a four to six member cycloalkyl, optionally substituted
with at least one of carboxamidyl, aminomethyl, methyl, (ethylamino)methyl,
(dimethylamino)methyl, dimethylamino, (methylamino)methyl, and amino; and wherein
Ri is —H or methyl.
[6008] In a further embediment-cxammple the compound s a compound of Formula
(I), having the stereochemistry set forth in one of Formula (Ia), (Ib), (Ic), or (Id), having the

same substituent options as set forth above for Formula (Ia):



[0009]

A further esrbodiment oxample provides a compound of Formula (Ie) (relative
stereochemistry indicated):
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In a further aspect, there 1s providedems
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of Formula (II) o1 phermacentically acceptable salt thereof

wound-is a compound
R4

| X

Rg

wherein

(ID
Ry is —H-er-methyl;



Rs is C-Cs alkyl that is saturated, partially saturated, or unsaturated, and that is optionally
substituted with:
-H, -Cl, -F, -OH, -NH;, oxo-, -N(CH;CHa),, phenyl, cyclohexyl, phenyltriazolyl,
cyclohexyltriazolyl, pyridinyl, pyrrolidinyl,
morpholinyl optionally substituted with methyl or hydroxymethyl,
-0-, substituted with:
C:-Ce alkyl, methylphenyl, methylcyclohexyl, pyridinyl, diazinyl, or phenyl
optionally substituted with —F or methyl,
-NH-, substituted with:
C»-C alkyl that is linear, branched, or cyclic, saturated or unsaturated, and
optionally substifuted with oxo-, phenyl, methyl, or -OH,
pyridinyl optionally substituted with methyl, methoxy, phenyl, or amino,
diaziny! optionally substituted with ethyl,



[0811] A further emsbodamentagpect provides a compound of Formula (IIT) or

sharmaceuticallv accepiable salt thereof

(1)

wherein
Ri1 18 H or methyl;
Rip 1s H or, when both R4 and Ry are H, is methyl-1,4’-bipiperidinyl;
Ro is —H or is —~CH,- substituted by 1,4"-bipiperidinyl, oxo-, hydroxyl, methylpyridinyl, or
piperidinyl optionally substituted with hydroxyl, -N{(CH3), or piperidinyl.
I [0012] In a-further-embodime ¢ the compound is selected from rel-
(2R, 6R)-4-(8-cyanoquinolin-5-y1)-N-{{ 3R, 45)-4-fluoropyrrolidin-3-y1)-6-methylmorpholine-
2-carboxamide hydrochloride, (2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-(1-

ne examnl

methylpiperidin-4-yl)morpholine-2-carboxamide, 5-((25,6R)-2-([1,4'-bipiperidin]-1'-
ylmethyl)-6-methylmorpholino)quinoline-8-carbonitrile, and 5-((2R, 7R)-2-(hydroxymethyl)-
7-methyl-1,4-oxazepan-4-yl)quinoline-8-carbonitrile.

l [0013] In a further embediment-cxample the compound or pharmaceutically effective
salt thereof of the preceding paragraph has an IC50 less than or equal to 20 nM against

l human TLR7 receptors expressed in a HEK-293 cell line. In a further exampleembediment
the compound or pharmaceutically effective salt thereof of the preceding paragraph of this
disclosure has an IC50 less than or equal to 100 nM against human TLR7 receptors expressed
receptors expressed in a HEK-293 cell line 1s measured by (1) plating cells of the HEK-293
cell line stably expressing TLR7 in Dulbecco's modified Eagle's medium containing 10 %
fetal bovine serum at a density of 2.22X105 cells/ml mto a 384-well plate and incubating for
2 days at 37 °C, 5 % COp; (2) adding the compound or pharmaceutically acceptable salt
thereof and incubating the cells for 30 minutes; (3) adding CLO97 (InvivoGen) at 3ug/ml and



incubating the cells for approximately 20 hours; and (4) quantifying NF-kappaB dependent
reporter activation by measuring luminescence.

[0014] In further embodiments of the disclosure, compounds have an 1C50 against
human TLR7 receptors expressed in a HEK-293 cell lime less than or equal to 200 nM, less
than or equal to 180 nM, less than or equal to 160 nM, less than or equal to 140 nM, less than
or equal to 120 nM, less than or equal to 100 nM, less than or equal to 80 nM, less than or
equal to 60 nM, less than or equal to 40 nM, or less than or equal to 20 nM. In further
embodiments of the disclosure, compounds have an IC50 against human TLR7 receptors
expressed in a HEK-293 cell line from 10 nM to 30 oM, from 10 nM to 50 oM, from 10 aM
to 100 oM, from 30 nM to 50 oM, from 30 nM to 100 nM, or from 50 oM to 100 nM. In
further embodiments the 1C50 against human TLR7 receptors expressed in a HEK-293 cell
hine is measured by (1) plating cells of the HEK-293 cell line stably expressing TL.R7 in
Dulbecco's modified Fagle's medium containing 10 % fetal bovine serum at a density of
2.22X105 cells/ml into a 384-well plate and incubating for 2 days at 37 °C, 5 % COs; (2)
adding the compound or pharmaceutically acceptable salt thereof and incubating the cells for
30 minutes; (3) adding CL097 (InvivoGen) at 3ug/ml and incubating the cells for
approximately 20 hours; and (4) quantifying NF-kappaB dependent reporter activation by
measuring luminescence.

(0014 n one aspect, there 1s provided the compound or pharmaceutically acceniable

sialt of the vresent invention lor use m the eatment of lupus, In another aspect, there is

provided the compound or pharmaceutically accentable salt of the present invention for use In

anteconizing TLRE7, In a further aspect, there 15 vrovided the compound or nharmaceutically

accepiable salt of anv of the vresent invoetion for use m antaconizing TLRE In another

aspect, there 13 provided a pharmaceutical composition comprising af least one compound or

harmaceutically acceptable salt of the present invention and at least one phanmaceutically

acceplable camier. In another aspect there s provided the compound or pharmaceutically

accepiable salt of anv of the present mvention for use in the freatment of a svstematic lupus

ervibematosus, cutaneons lumus, or newronsveidatric lunus,

[0615] Further esmbediments—cxamples provide methods for treatment of lupus,
including but not limited to treatment of systemic lupus erythematosus, cutaneous lupus,
neuropsychiatric lupus, fetal heart block, and antiphospholipid syndrome, including
administering a pharmaceutically effective amount of a compound or pharmaceutically

acceptable salt of the disclosure.



‘ [0016] Further examplesembodiments provide methods for antagonizing TLR7,
including administering a pharmaceutically effective amount of a compound or
pharmaceutically acceptable salt of the disclosure.

' {60171 Further examplesembediments provide methods for antagonizing TLRS,

including administering a pharmaceutically effective amount of a compound or
pharmaceutically acceptable salt of the disclosure.

1 [0018] Further examplesembedissents  provide pharmaceutical  compositions
comprising at least one compound or pharmaceutically acceptable salt of the disclosure and at
least one pharmaceutically acceptable carrier.

* [6619] Further embodiments-cxamples provide methods for treatment of systemic
lupus erythematosus or lupus, including administering a pharmaceutically effective amount
of a compound or pharmaceutically acceptable salt of the disclosure.

i [6026] Further examplesembodiments provide methods for antagonmizing TLRY,
including administering a pharmaceutically effective amount of a compound or

pharmaceutically acceptable salt of the disclosure.

| [0021] Further «

nts—examples provide methods for antagonizing TLRS,
mcluding administering a pharmaceutically effective amount of a compound or

pharmaceutically acceptable salt of the disclosure.

l [0922] Further embediments—examples provide pharmaceutical compositions
comprising at least one compound or pharmaceutically acceptable salt of the disclosure and at
least one pharmaceutically acceptable carrier.

[0023] The term “optionally substituied,” as used herein, means that the subject
structure may include, but is not required to include, one or more substituents independently
selected from lower alkyl, methoxy-, -OH, -NH,, -CH;-NH-CH,, -OCH,CH,CH;, or —
OCH(CHs),. If the optionally substituted moiety is cyclic, then the optional substitution may

be a methyl bridge between two atoms in the ring.

[0024] The symbol “C(O)” as used herein refers to a carbonyl group having the
formula C=0.
[0025] Unless otherwise specified, “a” and “an” as used in this disclosure, including

the claims, mean “one or more.”
[0026] As used herein, “lower alkyl” refers o straight, or, in the case of three- and
four-carbon groups, straight, branched, or cyclic saturated hydrocarbons having between one

and four carbon atoms,



{6027] As used herein, the term “attached through a nitrogen” when referring to a
heterocyclic moiety including nitrogen, means that a point of attachment of the moiety to
another structure is through a nitrogen that is part of the heterocycle.

[6028] As used herein, the term “TLR7/8” means “TL.R7 and TLR8” or “TLR7 or
TLRS” or “TLR7 and/or TLR8.” The particular meaning can be understood by a person
skilled in the art based upon the context in which “TLR7/8" appears.

[0029] Heterocyclic moieties recited herein include azetidinyl, pyrrohidinyl,
piperidinyl, methylazetidinyl, pyrazolyl, piperazinyl, morpholinyl, thiazolyl, pyrrolopyrrolyl,
imidazolidinyl, and isothiazolyl. Where a heterocyclic group is mentioned, unless otherwise
indicated it will be understood that the heterocyclic atom(s) in the group may be at any
position in the group. It will further be understood that imidazolyl, pyrazolyl, thiazolyl, and
pyrrolyl may be unsaturated or partially unsaturated. An emsbediment-gxample of the
disclosure may include a pharmaceutical composition that includes one or more compounds
of the disclosure with a pharmaceutically acceptable excipient. These pharmaceutical
compositions may be used to treat or prevent a disease or condition characterized by TLR7/8
activation in a patient, typically a human patient, who has or is predisposed to have such a
condition or disease. Examples of diseases or conditions characterized by TLR7/8 activation
include systemic lupus erythematosus (SLE) and lupus nephritis.

[6630] As used herein, “effective amount” of a compound of an gxamplesmbediment
of the disclosure is effective amount of the above-identified compounds in an amount
sufficient to treat or prevent SLE and lupus nephritis.

[0631] Erabodunents-Examples presented herein may include asymmetric or chiral
centers. ExamplesEmbediments include the various stereoisomers and mixtures thereof.
Individual stereoisomers of compounds of examplesessbodiments of the disclosure may be
prepared synthetically from commercially available starting materials that contain
asymmetric or chiral centers, or by preparation of mixtures of enantiomeric compounds
followed by resolution of those compounds. Suitable methods of resolution include
attachment of a racemic mixture of enantiomers, designated (+/-), to a chiral auxiliary,
separation of the resulting diastereomer by chromatography or recrystallization and
separation of the optically pure product from the auxiliary; or direct separation of the mixture
of optical enantiomers on chiral chromatographic columns.

[6032] ExanmplesEssbodiments of the disclosure also include a pharmaceutical
composition including any compound of the disclosure as well as a pharmaceutically

acceptable excipient. The pharmaceutical compositions can be used to treat or prevent SLE

9



| and lupus nephritis. Therefore, embeduments-cxamples of the disclosure may also feature a
method for treating or preventing SLE or lupus nephritis in a human patient having or
predisposed to having lupus nephritis or SLE.

} [0033] Embadiments-Examples of the disclosure include pharmaceutically acceptable
salts of the compounds presented herein. The term “pharmaceutically acceptable salt™ refers
to those salts that are, within the scope of sound medical judgment, suitable for use in contact
with the tissues of humans and animals without undue toxicity, irritation, or allergic response.
Pharmaceutically acceptable salts are well known in the art. For example, S. M. Berge, etal,,
describes pharmaceutically acceptable salts m detail in J. Pharmaceutical Sciences 66:1-19,
1977. Salts can be prepared in situ during final isolation and purification of a compound or
separately by reacting a free base group with a suitable organic acid. Representative acid
addition salts include acetate, adipate, alginate, ascorbate, aspartate, benzenesulfonate,

benzoate, bisulfate, borate, butyrate, camphorate, camphersulfonate, citrate,



{0403} Scheme 19

F
HM\G Me j::N“Boc

o} HzN
| = H\o
N N\/K/OH TEMPO ! | N\)\fro&-{ 77+ (+/- syn)

NG Phi(OAc),

13

NC \ NG \
78 Boc 75 Boc
l 4M HCI l 4V HC
Me Me

= fl\o = /\
l Hoof 1 ¢ w F
N N\/L\WN\ES N N\/L\n(wh_ :
O O O
NC Her NP NC agp R

[0404] ER-s09742 HOl ER-899745-HC BR-890745- HOLER-899742-HC]

[0465] ER-895194 or 38: To a stirred solution of 13 (231.0 g, 815.3 mmol) in DCM (3.93 L)
at 0 — 5 °C was added iodobenzene diacetate (525 g, 1630.6 mmol) while maintaining the
temperature at < 5 °C. TEMPO (25.4 g, 162.8 mmol) was added followed by water (151 mL)
after which time the resulting reaction mixture was warmed to 10 °C, stirred for 30 minutes
and then allowed to warm to 1t and stirred for 15 h. The completed reaction was cooled to <
15 °C and quenched by the slow addition of 1.34 L of a 10 % (w/v) solution of sodium
thiosulfate in water while maintaining the reaction temperature < 15 °C followed by
additional stirring at rt for 45 min. The pH of the quenched reaction was adjusted to pH 9 by
the slow addition of 1M sodium hydroxide in water while maintaining the temperature at <
25 °C. The stirring layers were separated and the organic layer was washed with water (560
ml}. 1-Butanol (2.31 L) was added to the combined aqueous layers after which time the
mixture was cooled to 10 — 15 °C followed by the slow addition of 5 M sulfuric acid (231
mL) maintaining the temperature at < 25 °C to obtain an approximate pH 5. The resultant
layers were separated and the aqueous layer was extracted 3 times with 1-butanol (2.31 L)
while maintaining the pH of the aqueous layer approximately pH 5 between extractions. The
combined aqueous layers were concentrated while warming to 50 — 55 °C after which time

the resultant yellow solid-slurry was concentrated via azeotroping three times with n-heptane

72



[0557) ER-899477 (78 mg, 0.196 mmol, 58.3 % yield as a diastereomeric mixture)
was prepared in a similar manner to ER-899464 starting with 38 (100 mg, 0.336 mmol) and &
racemic mixture of (35,4R)-teri-butyl 3-amino-4-fluoropiperidine-1-carboxylate and (3R, 45)-
feri-butyl 3-amino-4-fluoropiperidine-1 -carboxylate (220 mg, 1.009 mmol}.

[0558] ER-895415 as an example for Compound 41 in Scheme 11: To a stirred
solution of 38 (1.10 g, 3.70 mmol) in DCM ( 5 mL) at 0 °C was added oxalyl chloride (1.0
mL., 11.42 mmol) dropwise over 2 min. The reaction mixture was allowed to warm to rt and
stir for 1 h after which time the reaction was concentrated and dried in vacuo. The dried
syrup was cooled to 0 °C foliowed by the slow addition of MeOH (5 mL) with stirring. The
completed reaction was concentrated to dry, diluted with DCM (10 mL), washed with
saturated sodium sulfite (3 mL), brine (3 mL) and then dred over Na;SO., filtered and
concentrated to dry. The crude product was purified over silica gel (eluting w a 0 — 50 %
EtOAc in heptane gradient) to provide ER-895415 (894 mg, 2.81 mmol, 76 % yield) after
combining the desired fractions, concentrating and drying in vacuo.

[0559] Preparation of example ER-899332 following Scheme 21:

[0566] Scheme 21
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[0562] The solution of ER-899742472-HCI (49.8 mg, .119 mmol) and paraformaldehyde
(8.90 mg, .297 mmol} in DCM (0.5 mL} was stirred at room for 1 hr. Sodium
triacetoxyborohydride (62.8 mg, .297 mmol) was added and resulting solution was stirred at
t for 2 days. After the solvents were removed, the crude was chromatographied on silica

(15% MeOH in DCM) to give ER-899332 (8.16 mg, 0.021 mmol, 18.3 % yield).

[0563] ER-899457 (50 mg, 0.117 mmol, 97 % yield) was prepared in a similar
manner to ER-899332 starting with ER-899336 (50 mg, 0.122 nunol) .
[0564] ER-899836: A stirred solution of ER-899477 (76 mg, .191 mmol) in solution

of 37 % formaidehyde in water (0.5 g, 16.652 mmol) and formic acid (0.5 ml, 13.036 mmol)
was warmed to 80 °C for 3 h after which time the completed reaction is cooled to rt. The

mixture was azeotroped to dryness four imes with toluene (2 mL each) and the resultant

O
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Claims
We claim:

1. A compound of formula (1) or pharmaceutically acqepta;bie salt thereof:
Rs

)
wherein at least one of R¢ and Rz is —H, Ymethyi, or ethyl, apd the other is
-H; or the other is
C4-Cg alkyl that is optionally substituted with:
—-0OH, methoxy, ethoxy, -OCH(CHas)z, -O(CHz),CHs, phenyl, furanyl, -
O(CH;),0H, phenoxy, methylthio, -F, —N(CH3)2; cyano, pyridinyloxy,
fluorophenoxy, isochromanyl, phenol, benzylamino, -NHCH; oxo-,
amino, carboxyl, 7-member spiroaminyl, a three fo six member
cycloalkyl, saturated or unsaturated and optionally including one or more
heteroatoms selected from O and N, and optionally substituted at one or
more C or N atoms by methyl, cyano, fluoro, methylamino, or
trifluoromethyl; or the other is
Cs-C; cycloalkane, saturated or unsaturated, optionally bridged, optionally
including one or more heteroatoms selected from O, S, and N, and optionally
substituted at one or more C or N atoms by methyl, ethyl, pyridinyl, azetidinyl,
acetamidyl, carboxamidyl, cyano, flucro, methylamino, or triflucromethyl; or
R1 and Ry, together with the nitrogen atom to which they are attached, form an 8
to 11 member spirodiamine, an 8 member bicyclodiamine, a 7 member spiroxamine, a
piperidiny! optionally substituted with ethyl, or a four to six member cycloalky!, optionally

substituted with at least one of carboxamidyl, aminomethyl, methyl, (ethylamino)methyl,
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(dimethylamino)methyl, dimethylamino, (methylamino)methyl, and amino; and wherein

R3 is —H or methy!.

2. The compound or pharmaceutically acceptable salt of claim 1, wherein said
compound or salt has a stereochemical configuration selected from one of those shown

~ in the group consisting of Formula (la), Formula (Ib), Formula (1c¢), and Formula (1d):
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3. The compound or pharmaceutically acceptable salt of claim 1, wherein said
compound or salt is selected from the group consisting of:

5-((2R, 6R)-2-formyl-6-methylmorpholino)quinoline-8-carbonitrile;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-ethyl-6-methyimorpholine-2-carboxamide;

(2R, B8R)-4-(8-cyanoquinolin-5-yl)-N-isopropyl-6-methylmorpholine-2- |
carboxamide; |

5-((2R, 6R)-2-formyl-6-methylmorpholino)quinoline-8-carbonitrile;

(2R, 6R)-methyl 4-(8-cyanoquinolin-5-yl)-6-methylmorpholine-2-carboxylate;

{6R)-4-(8-cyanoquinolin-5-yl}-6-methyimorpholine-2-carboxamide;

5-((2R,6R)-2-((S)-3-ethyipiperazine-1-carbonyl}-6-methylmorpholino)quinoline-8-
carbonitrile;

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-N-( 3,4-difluorobenzyl}-6-methylmorpholine-2-
carboxamide;

5-((2R,6R)-2-(( S)-3-aminopyrrolidine-1-carbonyl)}-6-methyimorpholino)quinoline-
8-carbonitrile; |

5-((2R,6R)-2-(azetidine-1-carbonyl}-6-methylmorpholino)quinoline-8-carbonitrite;

5-((2R,6R)-2-([1,4-bipiperidine}-1'-carbonyl}-6-methylmorpholino)quinoline-8-
carbonitrile;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-cyclopropyl-6-methylmorpholine-2-

carboxamide;
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5-((2R, 6R)-2-(3-aminoazetidine-1-carbonyl)-6-methylmorpholino)quinoline-8-

carbonitrile;
(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(2-hydroxyethyl)-6-methylmorpholine-2-
carboxamide; o

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(2-methoxyethyl)-6-methylmorpholine-2-
cérboxamide;

{ 2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(( R)-2-hydroxypropyl)-6-methylmorpholine-2-
carboxamide; ' '

(2R, 6R)~4-(8-cyanoquinolin-5-yi)-N-((S)-1-hydroxypropan-2-yi)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-({R)-1-hydroxypropan-2-yl)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)~4~(8~cyanoquinoiin-S-yl ¥-N-((S)-1 -hydroxybétan-Z-yi)-&
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-({ S)-1-hydroxy-3-methylbutan-2-yl)-6-
methylmorpholine-2-carboxamide; | |

(2R, 6R)-4-(8-cyanoquinolin-5-y!)-N-(( S)-2-hydroxy-1-phenylethyl)-6-
methyimorpholine-2-carboxamide;

{2R, 6R)-4-(8-cyanoquinolin-5-yl}-N-((R)-2-hydroxy-1-phenylethyl)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(2-hydroxybutyl)-6-methylmorpholine-2-
carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-N-(2-ethoxyethyl)-6-methylmorpholine-2-
carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-N-((R)-1-hydroxybutan-2-yl)-6-
methylmaorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-N-(1,3~dihydroxypropan-2-yl)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-N-(2,3-dihydroxypropyl)-6-methylmorpholine-2-

carboxamide;
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(2R, 6R)-4-(8-cyanoquinolin-5-y)-6-methyl-N-((( R)-tetrahydrofuran-2-
yhmethyl)morpholine-2-carboxamide; |

(2R, 6R)-4~8-cyanoguinolin-5-yl}-6-methyi-N-({tetrahydrofuran-2-
y!)meth;}i)m0rpho|ine-2~carboxamide; .

(2R,6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-(2-propoxyethyl)morpholine-2-
carboxamide; ,

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-((R}-1-hyd roxypentan~2-—y! }-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquingciin-8-yl)-N-(2-isopropoxyethyl)-6-methylmorpholine-2-
carboxamide; |

(2R, 6R)-4-{8-cyanoquinolin-5-yl}-N-(1-methoxybutan-2-y1)-6-methylmorpholine-2-
carboxamide;

(2R, 6R)—4—(8-cyanoquinolin-5~yl)-N—(2—(2-ﬂuorophen%jll)-Z—hydroxyethyl)ﬁ«
methylmorpholine-2-carboxamide;

(2R, 6R)-4-{8-cyanoquinolin-5-yl)-N-({ R)-1-hydroxy-3-methyibutan-2-yl)-6-
methylmorpholine-2-carboxamide; 4

(2R, 6R)-4—(8-cyanoquinoiin-5—yi)—N-(2,2-dimethoxyethyi)»-6~methylmorpho!ine-Z—
carboxamide; | |

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-N-(2-(2-hydroxyethoxy)ethyl)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4~(8-cyanoguinolin-5-yl)}-N-(( 1S, 25)-2-hydroxycyclohexyl)-6-
methyimorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinclin-5-yl)-N-(2-hydroxycyciohexyl)-6-methylmorpholine-2-
carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-N-(1-hydroxyhexan-2-yl)-6-methyimorpholine-2-
carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-y})-N-({ S)-1-hydroxy-3,3-dimethylbutan-2-y!)-6-
methyimorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yh-N-({S)-1-hydroxyhexan-2-y!)-6-

methylmorpholine-2-carboxamide;
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(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-({2S, 3S)-1-hydroxy-3-methylpentan-2-yi)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-'cyanoquinoiin-5~y[)»N~((8)~1 ~hydroxy-4-methylpentan-2-yl)-6-
methyln‘lxorpholine-2-carboxamide; ‘ : |

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-N-({ R)-1 -h=yd roxy-4-methyipentan-2-yl)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyi-N-({4-methylmorpholin-2-
ylymethy)morpholine-2-carboxamide; '

(2R, 6R)-4-(8-cyanoquinolin-5-y)-N-{{S)-1-hydroxy-4-(methyithio)butan-2-y!)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(2-phenoxyethylmorpholine-2-
carboxamide; ' o ,

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-((S)-1-hyd roxy~3§iphenyipro pan-2-yi}-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(2-phenoxypropyl)morpholine-2-
carboxamide; |

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(2-hydroxy-3-phenylpropyi)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4~(8-cyanoquinolin-5-yh)-6-methyi-N-(2-(pyridin-3-
yloxy)propyl)morpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(2-(4-fluorophenoxy)ethyl)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-N-{2-(3-fluorophenyl)-2-hydroxyethyl )-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-N-({S)-1-cyclohexyl-3-hydroxypropan-2-yf)-6-
methyimorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(isochroman-1-yimethyl)-6-methylmorpholine-
2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(2-hydroxy-3-phenoxypropyi)}-6-

methylmorpholine-2-carboxamide;
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(ER,6F?)-4-(8-cyanoquinolin—5—y[)~N—(( 1S,2R)-1-hydroxy-1-(4-
hydroxyphenyl)propan-2-yi)-6-methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(( 1S)-1,3-dihydroxy-1-phenylpropan-2-y{}-6-
methylnﬁorpholine&»carboxamide; ‘ :

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(2-hydroxy-3-(piperazin-1-yl)propyl)-6-
methyimorpholine-Z—carboXamide; '

(2R, 6R)-N-(azetidin-3-yl)-4-(8-cyanoquinolin-5-yl)-6-methylmorpholine-2-
carboxamide; ' ’

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-(( S)-pyrrolidin-3-yl )ymorpholine-2-
carboxamide;

(2R,6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-({ R)-pyrrolidin-3-ylYmorpholine-2-
carboxamide; ’ '

(2R, 6R)—4-(8~cyanoquinolin-5—yE)—6~methyE-—N~((S)-piéeridin-Sny!)morphoJine-fZ-
carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-({ R)-piperidin-3-yl)morpholine-2-
carboxamide; |

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-({ S)}-pyrrolidin-2-
ylmethylymorpholine-2-carboxamide; |

(2R, 6R)-N-(2-(benzylamino)ethyl)-4-(8-cyanoguinolin-5-yl}-6-methylmorpholine-
2-carboxamide;

{2R,6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(pyridin-2-yl)morpholine-2-
carboxamide;

(2R,6R)-4-(8~cyanoquinolin-5-yl}-6-methyl-N-(6-methylpyridin-2-yl}morpholine-2-
carboxamide;

(2R, 6R)})-4-(8-cyanoquinolin-5-yt)-6-methyl-N-(5-methylisoxazol-3-ylymorpholine-
2-carboxamide;

(2R, B6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(2,2,2-triflucroethyl)morpholine-2-
carboxamide;

{2R,6R)-4-(8-cyanoquinolin-5-yl)}-N-(2,2-difluoroethyl}-6-methyimorpholine-2-

carboxamide;
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(2R, 6R)-4-(8-cyanoquinolin-5-yl)}-6-methyl-N-(3,3,3-trifluoropropyl)morpholine-2-

carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-N-(2-(dimethylamino)-2-methyipropyt)-6-
methyirﬁorphotine-2-carb0xamide' ‘

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl- N~»((S)-morphoim-—2—
ylmethyl)morpholine-2-carboxamide hydrochloride:

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-6-methyl-N-({((S)-4-methylmorpholin-2-
yl)methyl)morpholine-2-carboxamide acetic acetate;

(2R,6R)-4-(8-cyanoquinolin-5-yl)-N-(2-fluoroethyl)-6-methyimorpholine-2-
carboxamide;

(2R,6R)-4-(8-cyanoquinolin-5-yl}-N-(3-fluoropropyl)-6-methylmorpholine-2-
carboxamide; ‘

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-({ S)-1 % ,A-trifluoropropan-2-
yhmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-6-methyl- Nu((R) 1,1,1-trifluoropropan-2-
yhymorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-(1,3-dimethyl-1H-pyrazol-5-y1)-6-
methyimorphoiineé-—carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(1-methyl-1H-pyrazol-5-
yhimorpholine-2-carboxamide;

(2R, 6R)-N-(cyanomethyl)-4-(8-cyanoquinolin-5-yl)-6-methylmorpholine-2-

carboxamide;

(2R, 6R)-N-(1-cyanocyclopropyl)-4-(8-cyanoquinolin-5-yi)-6-methylmorpholine-2-

carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)}-6-methyl-N-(1,2,4-thiadiazol-5-yl)morpholine-2-

carboxamide;

(2R, 6R)-4~(8-cyanoquinolin-5-yl}-6-methyl-N-(3-methyl-1,2,4-thiadiazol-5-
yhmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-(piperidin-4-ylymorpholine-2-

carboxamide;
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5«(2R,6R)-2-methyl-6-(2,6-diazaspiro][3.4]octane-2-
carbonyhymorpholino)quinoline-8-carbonitrile hydrochloride;

5-((2R, 6R)—2-'methyi-6-(3~((methylamino)methyl)azetidine-i-
carbonyE)morphoIino)quinoline~8»carbonitri¥e hydrochloride;

(2R, 6R)-4-(8-cyanoguinolin-5-yl)-N-{(4-fluoropiperidin-4-yl)methyl)-6-
methylmorpholine-2’—carbox'amide hydrochloride;

(2R, 6R)-N-(azetidin-3-ylmethyl)-4-(8-cyanoquinolin-5-yl)-6-methyimorpholine-2-
carboxamide hydrochloride; ' _

5-((2R,6R)-2-methyl-6-(2,6-diazaspiro[3.5]nonane-2-carbonyl)morpholino)
quinoline-8-carbonitrile hydrochloride;

5-({ 2R, 6R)-2-methyl-6-(1,6-diazaspirc[3.4]octane-1-carbonyl)morpholino)
quinoline-8-carbonitrile hydrochloride;

5-((2R, 6R)-2-methyl-6-(1 ,T-diazaspiro[4.4]nonane~7ﬁfcarbony!)morpholino)
quinoline-8-carbonitrile hydrochloride;

(2R, 6R)-N-(3-carbamoyl-1-methyl-1H-pyrazol-4-yl)-4-(8-cyanoquinolin-5-yl)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-(oxetan-3-yimethyl)morpholine-2-
carboxamide; '

(2R, 6R)-4~(8-cyanoquinolin-5-yl}-6-methyl-N-(ietrahydro-2H-pyran-4-
yl)morpholine-2-carboxamide;

{2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(tetrahydrofuran-3-ylymorpholine-2-
carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-((3-methyloxetan-3-
ylymethyl)morpholine-2-carboxamide;

5-((2R,6R)-2-methyl-6-(2-oxa-6-azaspiro[3.3]heptane-6-carbonyl)morpholino)
quinoline-8-carbonitrile;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(oxetan-3-yi)morpholine-2-
carboxamide; '

(2R, 6R)-N-{{3-(aminomethyl)oxetan-3-yhimethyl)-4-(8-cyanoquinolin-5-yl)-6-

methylmorpholine-2-carboxamide;
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(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(oxetan-2-yimethyl)morpholine-2-
carboxamide; |

5-((2R, 6R)-2-methyl-6-(piperazine-1-carbonylymorpholino)quinoline-8-carbonitrile
hydrochloride; : ' ¢ :

(2R,6R)-4-(8-cyanoquEnoiin-S-yE)-S-methyI-N-(2~(methylamino)ethy!)morpholine-
- 2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yi}-6-methyi-N-{((S)-3,3, 3-trifluoro-2-hydroxypropyl)
morpholine-Z-carboxamide; ]

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-((R)-3,3,3-trifluoro-2-hydroxypropy!)
morpholine-2-carboxamide;

Methyl  2-((2R,6R)-4-(8-cyanoquinolin-5-yl)-6-methylmorpholine-2-carboxamido)
acetate; “

(2R,6R)»4-(8mcyanoquinolin-5~yl)-—N~(2-—(dimethylamif:'o)ethyl)-6-methyimorpho!ine-
2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-({S)-4,4,4-trifluoro-3-hydroxybutyl)
morpholine-2-carboxamide; | ' '

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-({R)-4,4,4-triftuoro-3-hydroxybutyl)
morpholine-2-carboxamide;

(2R, 6R}-N-{3-amino-4,4 4-trifluorobutyl)-4-(8-cyanoquinolin-5-yl }-6-methyl
morpholine-2-carboxamide;

2-{(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholine-2-carboxamido)acetic
acid;

1-({ 2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholine-2-carbonyl)azetidine-3-
carboxamide;

5~((2R,6R)—2—methy1~6—(2,7~diazaspiro[4.4]nonane~2~carbonyi)morphoi'ino)
quinoline-8-carbonitrile hydrochloride; |

5-((2R, 6R)-2-methyl-6-(3,9-diazaspiro[5.5undecane-3-carbonyl)morpholino)
quinoline-8-carbonitrile hydrochloride;

(2R, 6R)-N-{3-carbamoylpyridin-4-yl)-4-(8-cyanoquinolin-5-yl)}-6-methyl

morpholine-2-carboxamide;
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(2R, 6R)-4—(8-cyanoquEnoiin—5~yl)~6~methyi-N~((R)»morphoiin-2—y!methy!)
morpholine-2-carboxamide; '

(2R, 6R)~4~(8~Cyanoquino!En-5-yi)-6—methyl-N—(pyridin-4—yl)morpholine-Z-
carboxafnide; : ' ‘

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(pyridin-3-ylymorpholine-2- .
carboxamide; |

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-{1-(piperidin-4-yl}- 1 H-pyrazol-4-
ylimorpholine-2-carboxamide hydrochloride; : _

(2R, 6R)-N{( 1-(azetidin-3-yl)-1H-pyrazol-4-y!}-4-(8-cyanoquinolin-5-yl }-6-
methylmorpholine-2-carboxamide hydrochloride;

(2R,6R)-N-((1H-pyrazol-5-ylimethyli)-4-(8-cyanoquinolin-5-yl}-6-methyl
morpholine-2-carboxamide;

(2R, 6R)-N-({1 H»-pyrazoi-4~y!)methyf)-4—(8-cyanoquin%!in-S-yi)-G—methy! \
morpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-({3-(triflucromethyl)pyridin-2-
yhmethyl)morpholine-2-carboxamide;

(2R,6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-(1-{ pyridin-2-yh)sethy!Ymorpholine-2-
carboxamide; , |

(2R, 6R)-4~(8—cyanoquinolin—5-yl)—6-methyI—N—(pyridin-2-y|methy!)morpho!ine-Z-
carboxamide;

(2R, 6R)~4~(8-oyanoquinolin~5-yt)-6-mathyl-N-((6-methyIpyridin-2-yl)rhethyt)
morpholiné~2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-((1-methylpiperidin-2-yl)methyl)
morpholine-2-carboxamide; _

(2R, 6R)-4-(8-cyanoquinalin-5-yh)-6-methyl-N-{(3-methylpyridin-2-y)methyl)
morpholine-2-carboxamide;

(2R, 6R)-N-(4-cyano-1TH-pyrazol-3-yl}-4-(8-cyanoquinolin-5-y)-6-methyl
morpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-y1}-N-{{3S,4R)}-4-fluoro-1-methyipyrrolidin-3-yl)-6-

methylmorpholine-2-carboxamide;
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(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-((3S, 4R}-4-flucropiperidin-3-y!)-N,6-
dimethylmorpholine-2-carboxamide hydrochloride;

5-((2R, 6R)-2-(3-(aminomethyl)azetidine-1-carbonyl)-6-methyimorpholino)
quinoiiné-S-carbonitrile; : :

5-((2R, 6R)—2—(3—((ethyiamino)methyl)azetidihe-1 ~carbonyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

5-((2R,6R)-2-{3-((dimethylamino)methyl)azetidine-1-carbonyl)-6-methyl
morpholino)quinoline-8-carbonitrile; '

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-{1-methylazepan-4-yl)morpholine-2-
carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-6-methyl-N-((( 2R, 8R)-6-methylmorpholin-2-
yhmethyhmorpholine-2-carboxamide;

5-((2R, 6R)—2-methyl—6-(octahydropyrroio[3,4-c]pyrroTe~2~carbony!)morpholino)
quinoline-8-carbonitrile;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-((R)-pyrrolidin-2-yimethyl)
morpholine-2-carboxamide hydrochioride; | ' |

(2R,6R)—4—(8~cyanoquinoiinm5~yl)~6~methy!-N-((S)-piperidinu2-yl.methyl)
morpholine-2-carboxamide hydrochioride;

(2R, 6R)-N-({1R,3R, 55)-8-azabicyclo[3.2.1]octan-3-yl)-4-(8-cyanoquinolin-5-yl)-6-
methylmorpholine-2-carboxamide hydrochloride;

(2R, 6R)-N-(azepan-4-yi}-4-(8-cyanoquinolin-5-yl}-6-methyimorpholine-2-
carboxamide hydrochloride;

(2R,6R)-N-((1R,5S,6S)-3-azabicyclo[3.1.0thexan-6-yl)-4-(8-cyanoquinolin-5-y})-6-
methylmorpholine-2-carboxamide hydrochloride; )

(2R, 6R)-4~(8-cyanoquinolin-5-yl)-N-6-dimethyimorpholine-2-carboxamide:

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-N-({( 28, 6R)-4,6-dimethylmorpholin-2-yl)methyl)-
6-methylmorpholine-2-carboxamide;

5-((2R, 6R)-2-(4-(dimethylamino)piperidine-1-carbonyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

(2R, 6R)-4-(8-cyanoguinolin-5-yl)-6-methyl-N-(1-methylpiperidin-4-ylymorpholine-

Z2-carboxamide;
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(2R, 6R)-4-(8-cyanoquinolin-5-y1)-N-((3S, 4R)-4-fluoropyrrolidin-3-yl}-6-methyl
morpholine-2-carboxamide hydrochloride;

(2R,6R)-4-(8-cyanoquinolin-5-y1)-N-((3S, 4R)-4-fluoropiperidin-3-yl)-6-methyl
morphol‘inewz-carboxamide hydrochioride; .

(2R, 6R)-4-(8-cyanoquinoiin55—yi)~6~methyI-N-(Z—azaspiro[S.S]heptan—e—
ylymorpholine-2-carboxamide hydrochloride;

(2R, 6R)-N-{1-(2-amino-2-oxoethyl)piperidin-4-yl}-4-(8-cyanoquinolin-5-yl}-6-
methylmorpholine-2-carboxamide;

5-((2R, 6R)-2-{(4-aminopiperidine-1-carbonyi)-6-methylmorpholino)quinoline-8-
carbonitrile; _

5-(( 2R, 6R)-2-{4-amino-4-methylpiperidine-1-carbonyi}-6-methyimorpholino)
quinoline-S-carbénitrite; :

(2R, 6R)-4-(8-cyanoquinolEn-5—yl)~N,6-—dimethyl-N-((Rﬁ»piperidEn—3-yl)morphoiine-2-
carboxamide hydrochloride;

(2R,6R)-N-(2-carbamoylpyridin-4-yl}-4-(8-cyanoquinolin-5-yl)-6-
methyimorpholine-2-carboxamide hydrochloride,

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-N-6-dimethyl-N-((S)-piperidin-3-yl)morpholine-2-
carboxamide hydrochioride; |

(2R,6R)-4-(8-cyanoquinolin-5-yl)-N-(1-ethylpiperidin-4-yl)-6-methylmorpholine-2-
carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-N-(1-ethylpiperidin-3-yl}-6-methylmorpholine-2-
carboxamide;

(2R, 6R)-4-{8-cyanoquinolin-5-yi}-6-methyl-N-((R)-1-methylpiperidin-3-
ymorpholine-2-carboxamide hydrochloride;

{2R,6R)-4-(8-cyanoguinolin-5-yl}-6-methyl-N-(4-methylpiperidin-4-yl ymorpholine-
2-carboxamide;

(2R, 6R)-N-(2-amino-2-methylpropyl)-4-{8-cyanoquinolin-5-yl}-6-methyl
morpholine-2-carboxamide;

rel-(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-((3R, 4S)-4-fluoropyrrolidin-3-yl )-6-

methylmorpholine-2-carboxamide hydrochioride;
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rel»(ZR,GR)~4~(8-cyanoquinolén-S-y!)-N~((38,4R)«4~fluoropyrro§idin-3~yi)-6-
methylmorpholine-2-carboxamide hydrochloride;

(2R,6R)~N-(azepan~3-yl)-4~(8‘cyanoquiﬂolin—5—-yl)—6—methyimorphoiine-2-
carboxa}nide hydrochloride;

(2R, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-(1-methylazepan-3-yl)morpholine-2-
carboxamide hydrochloride;

(2R, 6R)-4-(8-cyanoquinolin-5-y1)-N-(1,4-dimethylpiperidin-4-yl}-6-
methylmorpholine-2-carboxamide; and _

(2R, 6R)-4-(8-cyanoquinolin-5-y})-N-(4-fluoro-1-methyipiperidin-3-yl)-6-

methyimorpholine-2-carboxamide hydrochloride.

4. The compound or pharmaceutically acceptable salt of claim 3, wherein said
compound or salt is selected from the group conisisting of rel-(2R,6R)-4-(8-
cyanoquinolin-5-yh)-N-({ 3R, 4S)-4-fluoropyrrolidin-3-yl}-6-methylmorpholine-2-
carboxamide hydrochloride and (2R,6R)-4-(8-cyanoquinolin-5-yl}-6-methyl-N-(1-
methylpiperidin-4-ylymorpholine-2-carboxamide. '

5. A compound as shown below or a pharmaceutically acceptable salt thereof, with’

relative stereocchemistry indicated:
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6. A compound of Formula (Ii} or pharmaceutically acceptable salt thereof:
R4

(I

wherein
R4 is methyi;
Rs is C4-Cs alkyl that is saturated, partially saturated, or unsaturated, and that is
optionally substituted with: *
-H, -Cl, -F, -OH, -NH;, oxo-, -N(CH.CHs)., phenyl, cyclohexyl, phehyltriazoiyi,
cyclohexyltriazolyl, pyridinyl, pyrrolidinyl,
morpholinyl optionally substituted with methyl or hydroxymethyit,
-O-, substituted with:
C1-Cs alkyl, methyiphenyi, methylcyclohexyl, pyridinyl, diazinyl, or phenyl
optionaily substituted with —F or methyi,
-NH-, substituted with:
Co~C7 alkyl that is linear, branched, or cyclic, saturated or unsaturated,
and optionally substituted with oxo-, phenyl, methyl, or ~OH,
pyridinyl optionally substituted with methyl, methoxy, phenyl, or amino,
diazinyl optionally substituted with ethyi,
benzoimidazolyl, methylphenyl, phenylpyrazolyl, naphthyridyl,
phenyl optionally substituted with ~F, methyl, ethyl, or ethoxy,
imidazolidinyl optionally substituted with methyl
g2---—N )n

or Rs is , wherein n is 1-3, and wherein the cyclic amine is optionally
substituted with
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C1-C; alkyl optionally substituted with
-OH, -F, phenyl, -NH,, cyclohexyl, -N(CH3), -C(O)NH,,
methyisulfonamidyl, benzenesulfonamidyl, methylbenzenesulfonamidyl, or
pyrrolidinyl optionally substituted with methyl or hydroxyl, or
-NHC{O)Rg, wherein Rg is
Ci-Cs  alkyl, phenyl, pyridinyl,  fluorophenyl,  methylsulfonyl,
fluorobenzenesulfonyl, dimethyl pyrazole sulfonyl, or
pyrazolyl optionally substituted with methyl;
piperidinyl optionally substituted with —~C(Q)CH3, -C(O)CH.CH3;, methyl, oxo-,

NH N

C(O)Ph, -NH, -NH-C{O)CH3, or ,
piperazinyl optionally substituted with —C{O)OC(CHjs);, methyl, -C(O)CH;, -

C(O)Ph, C(OYCH(CHs)z, -C{O)CHs, or methylsulfonyl; or

Hz
C —N
NR;
Rs is i , where n is 1 or 2, and wherein the cyclic diamine is
optionally substituted on at least one carbon atom with
methyl, oxo-, -N(CHs)2, amino, -CHzCHg, or
piperidinyl opfionally substituted with methyl, -C{O)CHs;, -C{(O)CH(CHzs), -
C(O)Ph, or —C{O)OC(CHj3)3, and
wherein Ry7 is —H, phenyl, -C(O)CHz3, C+-C3 alkyl, -C{O)NH,, or —C(O)PPh; and

Rg is methoxy or cyano.

7. The compound or pharmaceutically acceptable salt of claim 8, wherein said
compound or salt is selected from the group consisting of;
5-((2R, 6S)-2,6-dimethyimorpholino)quinoline-8-carbonitrile;
5-((2R,68)-2,6-dimethyimorpholino}quinoline-8-carbonitrile dihydrochloride;
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5-((2R, 6S)-2,6-dimethyimorpholinojquinoline-8-carbonitrile methanesulfonate;
5-((2R,6S5)-2,6-dimethylmorpholinojquinoline-8-carbonitrile bis(2,2,2-trifluoro-
acetate);
5-((2R,6S)-2,6-dimethylmorpholino)quinoline-8-carbonitrile bis(suifonate);
5-((2R, 6S5)-2,6-dimethyimorpholino)quinoline-8-carbonitrile sulfonate;
5-((2S,6R)-2,6-dimethylmorpholino)quinoline-8-carbonitrile 2,3-dihydroxy-
succinate;
5-((2S,6R)-2,6-dimethylmorpholino)quinoline-8-carbonitrile dimethanesulfonate;
N-(((2S,6R)-4-(8-cyanoquinolin-5-yt)-6-methylmorpholin-2-y)methyl)acetamide;
N-{((2S,6R)-4-(8-cyanoquinolin-5-yi)-6-methylmorpholin-2-yl)ymethyi}pivalamide;
5-((2S,68)-2,6-dimethylmorpholino)quinoline-8-carbonitriie;
5-((2S,6R)-2-(aminomethy!}-6-methylmorpholino)quinoline-8-carbonitrile;
5-(2-(hydroxymethyl)-6-methylmorpholino)quinoline-8-carbonitrile;
(2R, 68)-4-(8-methoxyquinolin-5-y1)-2,6-dimethylmorpholing;
5-((2R,6S)-2,6-dimethylmorpholino)quinoline-8-carboxamide;
5-({ 2R, 6R)-2-(hydroxymethyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-({ 2R, 6R)-2-(methoxymethyl}-6-methyimorpholinoYquinoline-8-carbonitrile;
5-((2R, 6R)-2-((benzyloxy)methyl}-6-methylmorpholino)quinoline-8-carbonitriie;
5-((2R, 6R)-2-(fluoromethyl}-6-methyimorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-(ethoxymethyl)-6-methylmorpholina)quinoline-8-carbonitrile;
5-{(2R, 6R)-2-{isopropoxymethyl}-6-methylmorpholino)quincline-8-carbonitrile;
5-(( 2R, 6R)-2-(isobutoxymethyl}-6-methylmorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-{chloromethyl}-6-methylmorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-{{hexyloxy)methyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-{{cyclohexylmethoxy)methyl}-6-methylmorpholinc)quinoline-8-
carbonitrile;
5-(( 2R, 6S)-2-methyl-6-propyimorpholino)quinoline-8-carbonitrile;
5-((2S,65)-2-(fluoromethyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-{(2S, 6S)-2-(chloromethyl)-6-methyimorpholino)quinoline-8-carbonitrile;
5-((2R,6R)-2-((2,6-dimethylphenoxy)methyl}-6-methylmorpholinc)quinoline-8-

carbonitrile;
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5-((2R,6S5)-2,6-diethylmorpholino)quinoline-8-carbonitrile;

5-{(2R, 6S)-2-methyl-6-pentylmorpholino)quinoline-8-carbonitrile;

5-((2R, 6R)-2-formyi-6-methylmorpholino)quinoline-8-carbonitrile;

5-((2R, 6R)-2-({benzyloxy)methyl)-6-ethyimorpholino)quinoline-8-carbonitrile;
N-(({2S,6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yl)methyi)-2-

phenylpropanamide;

5-((2R, 6R)-2-(1-hydroxyallyl}-6-methyimorpholino)quinoline-8-carbonitrile;
5-((2R,6R)-2-(({S)-1-hydroxyallyl}-6-methylmorpholino)quinoline-8-carbonitrile;
N-(((2S, 6R)-4-(8-cyanoquinolin-5-yi}-6-methyimorpholin-2-yl)methyl)-1-

phenylcyclobutanecarboxamide;

5-((2R, 6R)-2-{(R)-1-hydroxyallyl)-8-methylmorpholino)quinoline-8-carbonitrile;
5-((2R,68)-2-methyl-6-(pyrrolidin-1-yimethyl)morpholino)quinoline-8-carbonitrile;
5-((2S, 6R)-2-((diethylamino)methyl)-6-methyimorpholino)quinoline-8-carbonitrile;
5-((2S, 6R)-2-{(benzylamino)methyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-methyl-6-(phenoxymethyl)morpholino)quinoline-8-carbonitrile;
5-({2R, 6R)-2-methyi-6-({m-tolyloxy)methyl)morpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-methyl-6-((p-tolyloxy)methyl)morpholino}quincline-8-carbonitrile;
5-((2R, 6R)-2-(1-hydroxypropyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-((2R,6R)-2-((R)-1-hydroxypentyl)-6-methyimorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-{(S)-1-hydroxypentyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-((R)-cyclohexyl(hydroxy)methyl)-6-methylmorpholino)quinoline-8-

carbonitrile;

5-((2R, 6R)-2-({S)-cyclohexyl(hydroxy)methyl)-8-methylmorpholino)quinoline-8-

carbonitrile;

N-(((2S,6R)-4-(8-cyanoguinolin-5-yi)-6-methyimorpholin-2-yl )ymethyi)-2-

phenylacetamide;

5-((2R, 6R)-2-({R)-1-hydroxy-2-phenylethyl)-6-methylmorpholino)quinoline-8-

carbonitrile;

5-((2R, 6R)-2-((S)-1-hydroxy-2-phenylethyl)}-6-methylmorpholino)quinoline-8-

carbonitrile;
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5-((2R,6R)-2-((R)-1-hydroxy-3-phenylpropyi}-6-methylmorpholino)quinoline-8-
carbonitrile;

5-{((2R, 6R)-2-({S)-1-hydroxy-3-phenyipropyl)-6-methylmorphoiino)quinoline-8-
carbonitrile;

5-({2R, 6S)-2-methyl-6-((phenylamino)methyl)morpholino)quinoline-8-carbonitrile;

5-{( 2R, 6S)-2-methyl-6-((m-tolylamino)methyl)morpholino)quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-{(o-tolylamino)methylymorpholino)quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-({p-tolylamino)methylymorpholino)quinoline-8-carbonitrile;

5-((2R, 6R)-2-((3,4-difluorophenoxy)methyl)-6-methylmorpholino)quinoline-§-
carbonitrile;

5-({2R, 6R)-2-(( 3-fluorophenoxy)methyl}-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((2S,6R)-2-{{({1,2-dimethyl-1H-benzo[dlimidazol-5-yl}aminc)methyl)-6-
methylmorpholino)quincline-8-carbonitrile;

5-((2S,6R)-2-(({1-ethyl-2-methyl-1H-benzo[d]imidazol-5-ylJamino)methyl)-6-
methylmorpholino)quinoline-8-carbonitrile;

5-((2S, 6R)-2-((cyclohexylamino)methyl)-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((2R, 6R)-2-{(2-fluocrophenoxy)methyl)-6-methyimorpholino)quinoline-8-
carbonitrile; ‘

5-((2R, 6R)-2-methyl-6-propionylmorpholino)quinoline-8-carbonitrile;

5-((2R, 6R)-2-(cyclohexanecarbonyl)}-6-methyimorpholino)quinoline-8-carbonitrile;

5-((2R, BR)-2-methyl-6-(3-phenyipropanoyl)morpholino)quinoline-8-carbonitrile;

5-{(2R, 6R)-2-methyl-6-((o-tolyloxy)methyl)morpholino)quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-((pyrimidin-2-ylamino)methyl)morpholino)gquinoline-8-
carbonitrile;

5-((2R, 6S)-2-methyl-6-((pyridin-2-yiamino)methyl)morpholino)quinocline-8-
carbonitrile;

5-((2R, 6S)-2-methyi-6-(({6-methylpyridin-2-yl)amino)methyl)morpholino)

guinoline-8-carbonitrile;
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5-((2R, 6S)-2-methyl-6-(((5-methylpyridin-2-yl)amino)methyl)morpholino)
quinoline-8-carbonitrile; _

5-((2S,6R)-2-({{R)-2-(hydroxymethyl)pyrrolidin-1-yl)methyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

5-((2R,6R)-2-((2,2-dimethylpyrrolidin-1-yhimethyl)-6-methylmorpholino)quinoline-

8-carbonitrile;

5-((2S,6R)-2-{(2-isopropylpyrrolidin-1-yl)methyl)-6-methylmorpholino)quinoline-8
carbonitrile;

5-((2R, 6S)-2-methyl-6-(((S)-2-methylpyrrolidin-1-yl)methyl)morpholino)quinoline-
8-carbonitrile;

5-((2R, 6S)-2-methyl-6-(((S)-3-phenylpyrrolidin-1-yl)methyl)morpholino)quinoline-
8-carbonitrile;

5-((2R,6S)-2-methyl-6-(({R)-3-methylpyrrolidin-1-yl)methyl)morpholino)quinocline-
8-carbonitrile;

5-((2S,6R)-2-({({S)-3-hydroxypyrrolidin-1-y)methyt)-6-methylmorpholino)
quinocline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-({(4-methyipyridin-2-yl)amino)methyl )morpholino)
quinoline-8-carbonifrile;

5-({ 2R, 6S)-2-methyi-6-({3-phenylpyrrolidin-1-yl)methyl)morpholino)quinoline-8-
carbonitrile;

5-((2S,6R)-2-({((6-methoxypyridin-3-yl)amino)methyl)}-6-methyimaorpholino)
guinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-({{R)-2-methylpyrrolidin-1-yl)methyl)morpholino)quinoline-
8-carbonitrile;

5-((2S,6R)-2-{(2,5-dimethylpyrrolidin-1-yl)methyl)}-6-methylmorpholino)quinoiine-
8-carbonitrile;

5-((2S,6R)-2-{{(4-methoxypyridin-2-y)amino)methyi}-6-methylmaorpholino)
quinoline-8-carbonitrile;

5-((2S,6R)-2-(({(6-methoxypyridin-2-yl}amino)methyl)-6-methylmorpholino)

quinoline-8-carbonitrile;

155



5-{(2R, 6S)-2-methyl-6-(((1-phenyl-1H-pyrazol-5-yl)amino)methyl)morpholino)
guinoline-8-carbonitrile;

5-{(2S,6R)-2-({(S)-2-(hydroxymethyl)pyrrolidin-1-yl)methyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

5-((25,6R)-2-({(R)-3-hydroxypyrrolidin-1-yl)methyl)-6-methylmorpholino)
guinoline-8-carbonitrile;

5-((2R,6S)-2-methyl-8-(((S)-3-methylpyrrolidin-1-yi)imethyhmorpholino)quinoline-
8-carbonitrile;

5-((2S,6R)-2-((3,3-dimethylpyrrolidin-1-yl)methyl)-6-methylmorpholino)quinoline-
8-carbonitrile;

5-({2R, 6R)-2-methyl-8-({R}-3-phenyl-1-(pyrrolidin-1-yl)propylYmarpholino)
quincline-8-carbonitrile;

5-(( 2R, 6R)-2-methyl-6-({S)-3-phenyl-1-(pyrrolidin-1-yl)propyl)morpholino)
guinoline-8-carbonitrile;

5-((2S,6R}-2-(({3-methoxypyridin-2-yhamino )methyl)-6-methylmorpholino)
guinoline-8-carbonitrile;

5-((28,6R)-2-(((R)-3-hydroxypiperidin-1-ylymethyl}-6-methylimorpholino)quinoline-
8-carbonitrile;

5-((2S,6R)-2-(((2R, 65)-2,6-dimethylpiperidin-1-yl)methyl)-6-methylmorpholino)
guinoline-8-carbonitrile;

5-((2S,6R)-2-({(S)-3-hydroxypiperidin-1-yl)methyi)-6-methylmorpholino)quinoline-
8-carbonitrile;

5-((2S,6R)-2-((4-hydroxypiperidin-1-yl)methyl}-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((2S, 6R)-2-((2-(hydroxymethyl)piperidin-1-yl)methyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

5-((2R, 63)-2-methyl-6-((2-methylpiperidin-1-yl)methyl)morpholino)quinoline-8-
carbonitrile;

5-((28,6R)-2-((2-ethylpiperidin-1-yl)methyl}-6-methylmorpholino)quinoline-8-

carbonitrile;
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5-((28,6R)-2-((2,3-dimethylpiperazin-1-yl)methyl)-6-methylmorpholino)quinoline-
8-carbonitrile;

5-(( 2R, 6S)-2-methyl-6-({pyridin-3-ylaminomethyl)morpholino)quinoline-8-
carbonitrile;

5-((2R,68)-2-methyl-6-((pyridin-4-ylamino )methyl)morpholino)quinoline-8-
carbonitrile;

5-{(2R, 6S)-2-methyl-6-(((S)-2-(trifluoromethyl)pyrrolidin-1-yl)methyl)morphoiino)
quinoline-8-carbonitrile;

5-(( 2R, 6S)-2-methyl-6-((4-methylpiperidin-1-yl)methyl)morpholino)quinoline-8-
carbonitrile;

5-{(2S,6R)}-2~((4 4-diflucropiperidin-1-yl)methyl)-6-methylmorpholinc)quinoline-8-
carbonitrile;

5-((2R, 65)-2-methyl-6-{(4-phenyipiperidin-1-yl)methyl)morpholino)quinoline-8-
carbonitrile;

5-({2S,6R)-2-({4-fluoropiperidin-1-ylymethyl)-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((28,6R)-2-({cyclopentylamino)methyl)-6-methylmorpholino)guinoline-8-
carbonitrile;

5-((2R, 63)-2-methyl-8-(((3-methylcyclohexyl)amino)methyl)morpholino)quinoiine-
8-carbonitrile;

5-({ 2R, 6S)-2-methyl-8-({(3-methylpyridin-2-yl)amino)methyl)morpholino)
guinoline-8-carbonitrile;

5-(( 2R, 6R)-2-ethyl-6-(hydroxymethyl)morpholino)quinoline-8-carbonitrile;

5-({ 2R, 63)-2-methyl-6-(((4-phenyipyridin-2-yl)amino)methyl)morpholino)
quinoline-8-carbonitrile;

5-(({2R, 6S)-2-methyl-6-(piperazin-1-ylmethyl)morpholino)quinoline-8-carbonitriie;

5-({ 2R, 6S)-2-methyl-6-((4-phenylpiperazin-1-yl)methyljmorpholino)quinoline-8-
carbonitrile;

5-((2S,6R)-2-{({6-aminopyridin-2-yl}amino )methyl)-6-methylmorpholino)quinoline-

8-carbonitrile;
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5-((28,6R)-2-{(2,5-dimethylpiperazin-1-yl)methyl)-6-methylmorpholino)quinoline-
8-carbonitrile;

5-((2S,6R)-2-({4-acetylpiperazin-1-yl)methyl)-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((2S,6R)-2-({(2S,4R)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-1-yf)methyl)-6-
methylmorpholino)quinoline-8-carbonitrile;

5-((2R,6S)-2-methyi-6-(((R)-2-methylpiperazin-1-yl)methylYmorpholino)quinoline-
8-carbonitrile;

5-((2R, 6S)-2-methyl-6-((({R)-3-methylpiperazin-1-ylimethyl)morpholino)quinoline-
8-carbonitrile;

5-((2R,6S)-2-methyl-6-(((S)-3-methylpiperazin-1-yl)methyl)morpholino)quinoline-
8-carbonitrile;

5-({2S,6R)-2-({(2R,5R)-2,5-dimethylpiperazin-1-yl)methyl)-6-methyimorpholino)
quinoline-8-carbonitrile;

5-((2S,6R)-2-({{2R,58)-2,5-dimethylpiperazin-1-ylimethyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

5-({2R, 6S)-2-methyl-6-({(4-methylcyciohexyl)amino)methylymorpholino)guinoline-
8-carbonitrile;

5-((2S,6R)-2-{{cyclobutylamino)methyl}-6-methylmorpholino)guinoline-8-
carbonitrile;

5-((2S,6R)-2-{(cycloheptylamince)methyl)-6-methyimorpholino)quincline-8-
carbonitrile;

5-((2S, 6R)-2-(((4-hydroxycyclohexyhyamino)methyl}-6-methylmorpholino)
quinoline-8-carbonitrile;

5-((28,8R)-2-(((2-hydroxycyclopentyl)amino )methyt)-6-methylmorpholino)
quinoline-8-carbonitrile;

5-((2R, 63)-2-methyl-6-(((2-methylcyclohexyl)amino)methyl)morpholino)quinoline-
8-carbonitrile;

5-((2R, 6S)-2-methyl-6-(((5-phenylpyridin-2-yl}Jaminoc)methyi)morpholino)

quinoline-8-carbonitrile;
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5-((2R, 6S)-2-methyl-6-(((3-phenylpyridin-2-yl)aminomethyl ) morpholino)
quinoline-8-carbonitrile;

5-((2S,6R)-2-({{{1S,3R)-3-hydroxycyclopentyl)Jamino)methyl)-6-methyl-
morpholino)quinoline-8-carbonitrile;

5-((2S, 6R)-2-({(3-ethoxypyridin-2-yl)amino)methyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

5-(( 2R, 6S5)-2-methyl-6-(((2-phenylpyridin-4-yl)amino)methyl)morpholino)
quinoline-8-carbonitrile;

5-((2R, 6S5)-2-methyl-6-({{6-phenylpyridin-2-yl}amino ymethy)morpholino)
quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-({2-methyl-5-oxopiperazin-1-ylymethyl)morpholino)
quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyi-8-({4-methylpiperazin-1-yl)methyl)morpholino)quinoline-8-
carbonitriie;

5-{{2R, 6S)-2-methyi-6-({4-propylpiperazin-1-yl)methyl)morpholino)quinoline-8-
carbonitrile;

5-((2S,6R)-2-((4-(dimethylamino)piperidin-1-yl)methyl)-6-methyimorpholino)
quinoline-8-carbonitrile;

5-((2S,6R)-2-([1,4'-bipiperidin}-1'-yimethyl!)-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((2S,6R)-2-([1,4"-bipiperidin}-1'-yimethyl)-6-methylmorpholino)quinoline-8-
carbonitrile dihydrochloride;

5-((2S,6R)-2-(((R)-3-aminopiperidin-1-yl)methyl)-6-methylmorpholino)quinoline-8-
carbonitrile;

(2R, 65)-4-(8-chloro-1,7-naphthyridin-5-yi)-2,6-dimethyimorpholine;

5-((2S,6R)-2-{{4-aminopiperidin-1-yl)methyl}-6-methyimorpholino)quinoline-8-
carbonitrile;

5-((28, 6R)-2-(((5-fluoropyrimidin-2-ylYamino)methyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-(piperidin-1-yImethyl)morpholino)quinoline-8-carbonitrile;

5-((2R, 65)-2-methyl-6-(morpholincmethyl)morpholinc)quinoline-8-carbonitrile;
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5-((2S,6R)-2-({(2S, 6R)-2,6-dimethyimorpholino)methyl}-6-methyimorpholino})
quinoline-8-carbonitrile;

5-((2S,6R)-2-({{ 2R, 6R)-2-(hydroxymethyl})-6-methylmorpholino)methyl)-6-
methylmorpholino)quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-({4-(pyridin-2-yl)piperazin-1-yl)methyl)morpholino)
quinoline-8-carbonitrile;

5-({ 2R, 6S)-2-methyl-6-({4-(pyridin-4-yl}piperazin-1-ylimethyl)morpholino)
quinoline-8-carbonitrile;

N-(1-(((28, 6R)-4-(8-cyanoquinolin-5-yl)-8-methyimorpholin-2-ylymethyl)piperidin-
4-yhacetamide;

N-(1-({(2S, 6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yl)methyl)piperidin-
4-yllacetamide hydrochloride;

5-((2S,6R}-2-({(1,8-naphthyridin-2-ylYamino)methyl)-6-methylmorpholino}
quinocline-8-carbonifrile;

1-(({28,6R)-4-(8-cyanoquinolin-5-yl)-6-methylmorpholin-2-yl)methyli)piperidine-4-
carboxamide;

N-(1-({(2S, BR)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yl)methyl)piperidin-
4-ylbenzamide;

5-({(2S,6R)-2-((4-isopropylpiperazin-1-yl)methyl}-6-methylmorpholino)quinoline-8-
carbonitrile;

4-({(2S, 6R)-4~(8-cyanoquinolin-5-yl)-6-methylmorpholin-2-yl)methyl)piperazine-1-
carboxamide;

5-((2S,6R)-2-({4-cyclohexylpiperidin-1-yl)methyl)-6-methylimorpholino)quinoline-
8-carbonitrile;

5-((2R, 6S)-2-methyl-6-({4-(pyrrolidin-1-y)piperidin-1-ymethyi)ymorpholino)
quinoline-8-carbonitrile;

5-((2R,6R)-2-({4-cyclohexyi-1H-1,2,3-triazol-1-yl)methyl }-6-methyimorphoiino)
quinoline-8-carbonitrile;

5-((2R, 6R)-2-methyl-8-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)morpholino)

quinoline-8-carbonitrile;
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5-({2R,6S)-2-methyl-6-((2-oxo-[1,4'-bipiperidin]-1'-yl)methyl)morpholino)quincline-
8-carbonitrile;

5-((2S,6R)-2-(({5-ethylpyrimidin-2-yl)amino)methyl}-6-methylmorphoiino)
quinoline-8-carbonitrile;

5-((2S,6R)-2-(((6-aminc-3,5-dimethylpyridin-2-yl)amino)methyl)-6-methyl-
morpholino)quinoline-8-carbonitrile;

5-((2R, 65)-2-methyl-6-((pyrazin-2-ylamino)methyl)morpholino)quinoline-8-
carbonitrile;

5-((2S,6R)-2-(((1,3-dimethyi-1H-pyrazol-5-ylJamino)methyl)-6-methylmorpholino)
guinoline-8-carbonitrile;

5-((2R, 7R)-2-(hydroxymethyl)}-7-methyl-1,4-oxazepan-4-yl)quinoline-8-
carbonitrile;

5-((2S,6R)-2-((4-ethylpiperazin-1-yl)methyl)-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((2R, 6S)-2-methyl-6-({3-(pyrrolidin-1-yl)azetidin-1-yl)methyl)morpholino)
guincline-8-carbonitrile,

5-((2R,68)-2-methyl-6-((3-(piperidin-1-yt)azetidin-1 -yl)methyl)morphoiino)
quinoline-8-carbonitrile;

5-((28,6R)-2-(({R)-2,4-dimethylipiperazin-1-yl)methyl}-6-methylmorpholino)
guinoline-8-carbonitrile;

5-((2S,6R)-2-{(4-(hydroxymethyl)piperidin-1-yl)methyl)-6-methylmorpholino)
quincline-8-carbonitrile;

5-((28,6R)-2-((R)-[1,3'-bipyrrolidin]-1'-yimethyl)-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((2R,68)-2-methyl-6-(((R)-3-(piperidin-1-yl)pyrrolidin-1-ylimethylmorpholino)
quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-((4-methyl-1,4-diazepan-1-yl)methyl)morphoiino)quinoline-
8-carbonitrile;

5-((2S,6R)-2-({4-benzoylpiperazin-1-yl)methyl)-6-methylmorphoiino)quinoline-8-

carbonitriie;

161



N-(1-({((2S,6R}-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yi ) methyl)piperidin-
4-yhnicotinamide;

N-(1-({(2S, 6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yl)methyl)piperidin-
4-yl)isonicatinamide;

N-(1-({({2S, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyimorpholin-2-ymethyl)piperidin-
4-yl)picolinamide;

N-(1-(((2S, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyimorpholin-2-ylymethyhpiperidin-
4-yhhexanamide;

N-(1-({(2S, 6R}-4-(8-cyanoquinolin-5-y}-6-methylmorpholin-2-yl)methyl)piperidin-
4-yhisobutyramide;

N-(1-{{(2S, 6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yhmethy! piperidin-
4-yhisobutyramide hydrochloride;

N-(1-({(2S, 6R}-4~(8-cyanoquinolin-5-yl)-6-methylmorpholin-2-ylYmethyhpiperidin-
4-ylpivalamide;

5-((2S,7R)-2-([1,4"-bipiperidin}-1'-yimethyl)-7-methyl-1,4-oxazepan-4-yi)guinoline-
8-carbonitrile;

5-((2R, 65)-2-methyl-6-((4-morpholinopiperidin-1-yl)methyl)morpholino)quinoline-
8-carbonitrile;

tert-butyl  4-~(1-(((2S, 6R)-4-(8-cyanoquinolin-5-yl}-6-methyimorpholin-2-yl)ymethyl)
piperidin-4-yl)piperazine-1-carboxylate;

tert-butyl  4-(4-(({2S, 6R)-4-(8-cyanoquinolin-5-y1)-6-methylmorpholin-2-ylymethyl)
piperazin-1-yl)piperidine-1-carboxylate;

5-((2R,6S)-2-methyl-6-((4-(piperazin-1-yl}piperidin-1-yl)methylYmorpholing)
quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-((4-(piperidin-4-yl)piperazin-1-yl)methyhmorpholino)
quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-((3-(4-methylpiperazin-1-yl)azetidin-1-yl)methyl)
morpholino)quincline-8-carbonitrile;

5-((2S,6R)-2-([4,4'-bipiperidin]-1-ylmethy!}-6-methylmorpholinc)quinoline-8-

carbonitrile;
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5-((2S,6R)-2-((1'-acetyl-[4,4"-bipiperidin}-1-yl)methyl)}-6-methylmorpholino)
quinoline-8-carbonitrile;
5-((2R,6S)-2-methyl-6-((1'-methyl-{4,4"-bipiperidin]-1-yl)methyl)morpholino)
quinoline-8-carbonitrile;
5-((2R, 6S5)-2-methyl-6-((3-(piperazin-1-yl)azetidin-1-yl)methymorpholino)
quinoline-8-carbonitrile;
5-((2S,6R)-2-((3-{4-acetylpiperazin-1-yljazetidin-1-yl ) methyl)-6-methyl-
morpholino)guinoline-8-carbonitrile;
5-((2S,6R)-2-((1'-isobutyryl-[4,4'-bipiperidin]-1-yl)methyi)-6-methyimorpholino)
quinoline-8-carbonitrile;
5-((2S,6R)-2-({3-(4-benzoylpiperazin-1-yl)azetidin-1-yl)methyl)-6-
methylmorpholino) quincline-8-carbonitrile;
5-((2S,6R)-2-({1'-benzoyl-[4,4"-bipiperidin]-1-yhmethyl)-6-methyimorpholino)
quinoline-8-carbonitrile;
5-((2R,6S)-2-methyl-6-((4-(1-methyipiperidin-4-yl)piperazin-1-yl)methyl)-
morpholino)quinoline-8-carbonitrile;
5-((2S,6R)-2-({4-(1-acetylpiperidin-4-yl)piperazin-1-yl)methyl)-6-methyl-
morpholino)quinoline-8-carbonitrile;
5-((2S, 6R)-2-({4-(1-isobutyrylpiperidin-4-yl)piperazin-1-yl)methyl }-6-methyi-
morpholino)guinoline-8-carbonitrile;
5-((2S,6R)-2-((4-(1-benzoylpiperidin-4-yl)piperazin-1-yl)methyl)-6-methyl-
morpholino)quinoline-8-carbonitrile;
5-((2S,6R)-2-((3-(4-isobutyrylpiperazin-1-yl)azetidin-1-yl)methyl)-6-methyl-
morpholinojquinoline-8-carbonitrile;
5-((2S,6R)-2-((4-(4-acetylpiperazin-1-yi)piperidin-1-yl)methyl)-6-methyl-
morpholino)quincline-8-carbonitrile;
5-((2S5,6R)-2-({(4-(4-isobutyrylpiperazin-1-yi)piperidin-1-y)methyl)-6-
methylmorpholino)quinoline-8-carbonitrile;
5-((2S,6R)-2-((4-(4-benzoylpiperazin-1-ylpiperidin-1-y)methyl)-6-methyl-

morpholino)quinoline-8-carbonitrile;
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5-((2R, 6S)-2-methyl-6-((4-(4-methylpiperazin-1-yl)piperidin-1-yl)methyl)-
morpholino)quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-({4-(4-methylpiperazin-1-yl)piperidin-1-yl)methyl)-
morpholino)quinoline-8-carbonitrile trihydrochloride;

5-((2S,6R)-2-([1,4'-bipiperidin}-1'-yimethyl)-6-methylmorpholino)}-2-methyl-
guinoline-8-carbonitrile;

N-((R)-1-({(2S, 6R}-4-(8-cyanoquinoclin-5-yl}-6-methylmorpholin-2-yl)methyl}-
pyrrolidin-3-yi)acetamide;

N-((R)-1-({(2S, 6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yl)methyl})-
pyrrolidin-3-yi)isobutyramide;

5-((2R,6S)-2-methyl-6-(((S)-3-(piperidin-1-yl)pyrrolidin-1-yl)methyl)morpholino)
quinoline-8-carbonitrile;

5-((2R,6S)-2-methyl-6-(({S)-3~(piperidin-1-yhpyrrolidin-1-yl)methylymorpholino)-
guinoline-8-carbonitrile dihydrochloride;

5-((2R, 6S)-2-methyl-6-({3-morpholincazetidin-1-yl)ymethylYmorpholino)quinoline-
8-carboniirile;

5-((2R, 6S)-2-methyl-6-((3-{(S)-2-methylpyrrolidin-1-yl)azetidin-1-yl)methyl)-
morpholino)quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-(({S)-2-methylpiperazin-1-yl)methyl)morpholino)quinaline-
8-carbonitrile;

5-{(2S,6R)-2-({(S)-2 4-dimethylpiperazin-1-yl)methyl)-6-methyimorpholino)
quinoline-8-carbonitrile;

5-((2S,6R)-2-{((R)-3,4-dimethylpiperazin-1-yl)methyl)}-6-methylmorpholino)
quinoline-8-carbonitrile;

5-((2S,6R)-2-(((S)-3,4-dimethylpiperazin-1-ylymethyl}-6-methylmorpholino)
guinoline-8-carbonitrile;

5-((2S,6R)-2-(((S)-3-ethylpiperazin-1-yl)methyh)-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((28,6R)-2-({(S)-3-ethylpiperazin-1-yl)methyl)-6-methylmorpholino)quinoline-8-

carbonitrile dinydrochloride;
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5-((28,6R)-2-(((S)-3-ethyl-4-methylpiperazin-1-yl)methyl}-6-methylmorpholino)
quinoline-8-carbonitrile;

5-({28,6R)-2-((4-(azepan-1-yl)piperidin-1-yl)methyl)-8-methylmorpholino)
quinoline-8-carbonitrile;

5-((28,6R)-2-((S)-[1,3'-bipyrrolidin}-1'-yimethyl}-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((28,6R)-2-((3-(4-aminopiperidin-1-yl)azetidin-1-yl)methyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

N-(1-(1-{((2S, 6R)-4-(8-cyanoquinolin-5-yt)-6-methylmorpholin-2-yl)methyl)-
azetidin-3-yl)piperidin-4-yl)acetamide;

5-((2R, 6S)-2-methyl-6-((3-(4-(methyisulfonyl)piperazin-1-yhazetidin-1-yl)methyl)-
morpholino)quinoline-8-carbonitrile;

5-((28,6R)-2-((3-({S)-3-hydroxypyrrolidin-1-yl)azetidin-1-yl)methyl}-6-methyi-
morpholino)quinoline-8-carbonitrile;

N-(1-({(2S, 6R)}-4-(8-cyanoquinolin-5-yi)-8-methylmorpholin-2-ylymethyl)piperidin-
4-yl)-1,3-dimethyl-7H-pyrazole-4-carboxamide,;

N-(1-{1-({{2S, 6R)-4-(8-cyanogquinolin-5-yl}-6-methyimorpholin-2-ylymethyi)-
azetidin-3-yl)piperidin-4-yi)-1,3-dimethyl-1H-pyrazole-4-carboxamide;

N-(1-({(2S, 6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yl)methyi)piperidin-
4-ylYmethanesulfonamide;

N-(1-({(2S,6R)-4-(8-cyanoquinolin-5-yi}-6-methyimorpholin-2-yt)ymethyl)piperidin-
4-yl}benzenesulfonamide;

N-(1-(((2S, 8R)}-4-(8-cyanoquinolin-5-yi}-6-methyimorpholin-2-ylymethyl)piperidin-
4-yl)-4-fluorobenzenesulfonamide;

5-((28,6R)-2-((3-aminoazetidin-1-yl)methyl)-6-methylmorpholino)quinoline-8-
carbonitrile;

N-(1-{{(2S, 6R)-4-{8-cyanoquinolin-5-yl}-6-methylmorpholin-2-ylmethyl)azetidin-
3-yl)acetamide;

N-(1-{((2S,6R)-4-{8-cyanoquinolin-5-yl)-6-methyimorpholin-2-yl)methyl)azetidin-

3-yh)-4-fluorobenzamide;
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N-(1-({(2S,6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yymethyl)azetidin-
3-yhmethanesulfonamide;

N-{1-(((2S, 6R)-4-(8-cyanoquinolin-5-y1)-6-methylmorpholin-2-y)methyl)azetidin-
3-yl)-4-fluorobenzenesulfonamide;

N-(1-(((2S, 6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yl)methyl)azetidin-
3-y1}-1,3-dimethyl-1H-pyrazole-4-sulfonamide;

N-(1-(({2S, 6R)-4-{8-cyanoquinolin-5-yl)-6-methyimorpholin-2-yl)methyl)piperidin-
4-y1)-1,3-dimethyl-1H-pyrazole-4-sulfonamide;

N-(1-(({(2S, 6R)-4-(8-cyanoquinolin-5-yl)-6-methylmorpholin-2-ylymethyl}azetidin-
3-yl)isobutyramide;

5-((2R, 6S)-2-methyl-6-(((S)-2-methyl-5-oxopiperazin-1-yl ) methyl)morpholino)
quincline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-(((R)-2-methyl-5-oxopiperazin-1-y)methyl)morpholino)
quinoline-8-carbonitrile;

5-((Z2R, 6S)-2-methyl-6-(((R)-2-methyl-3-oxopiperazin-1-y)methyl)morpholino)
quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-({(S)-2-methyl-3-oxopiperazin-1-yl)methyl)morpholino)
quinoline-8-carbonitrile;

5-((2R, 6S)-2-methyl-6-((2,4,5-trimethylpiperazin-1-yl)methylYmorpholino})
quinoline-8-carbonitrile;

5-{(2R,65)-2-methyl-6-((2,3,4-trimethylpiperazin-1-y)methyl)morpholino)
quinoline-8-carbonitrile;

N-((R)-1-(((2S, 6R)-4-(8-cyanoquinoiin-5-yl)-6-methylmorpholin-2-
yl)methyl)pyrrolidin-3-yl)benzamide;

5-((2S,8R)-2-(({R)-3~(dimethylamino)pyrrolidin-1-yl)methyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

N-((S)-1-(((2S,6R}-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yl)methyl)-
pyrrolidin-3-ylyacetamide;

N-((S)-1-{({2S, 6R)-4-(8-cyanoquinolin-5-yl}-6-methylmorpholin-2-yl ymethyl)-
pyrrolidin-3-ylisobutyramide;
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N-({S)-1-({(2S,6R)-4-(8-cyanoquinolin-5-yl}-6-methyimorpholin-2-yl)methyl)-
pyrrolidin-3-yl)benzamide;

5-((28,6R)-2-(((S)-3-(dimethylamino)pyrrolidin-1-yhmethyl)-6-methylmorpholino)
quinoline-8-carbonitrile;

5-((2R, BR)-2-methyl-6-((pyrazin-2-yloxy)methyi)morpholino jquinoiine-8-
carbonifrile;

N-(1-({(2S,6R)-4-(8-cyanoqguinolin-5-yl}-6-methylmorpholin-2-yl)methyl)azetidin-
3-yl)benzamide;

5-((28,6R)-2-((3,3-dimethylpiperazin-1-yi)methyl}-6-methylmorpholino)quinoline-
8-carbonitrile dihydrochloride;

5-{(2R, 6S)-2-methyl-6-((3,3,4-trimethylpiperazin-1-yl)methyl)morpholino)
quinoline-8-carbaonitrile dihydrochloride;

5-((2R, 6R)-2-((R)-1-hydroxysthyl)-6-methylmorpholino)quinoline-8-carbonitrile;

1-({(2S, 6R}-4-(8-cyanogquinolin-5-yl)-6-methylmorpholin-2-ylymethyl }-N-
ethylpiperidine-4-carboxamide;

1-(((2S,6R}-4-(8-cyanoquinolin-5-yl)-6-methylmorpholin-2-yl)methyl)-N-
ethylpiperidine-4-carboxamide hydrochloride;

5-(2R,6R)-2-((S)-1-hydroxyethyl}-6-methylmorpholino}quinoline-8-carbonitrile;

5-((2R, 6R)-2-methyl-6-({pyridin-2-yloxy)methylmorpholiino)quinoline-8-
carbonitrile;

5-{(2R,6R)-2-methyl-8-({pyrimidin-2-yloxy)methyl)morpholino)quinoline-8-
carbonitrile;

5-{(2R, 6R)-2-methyl-6-{{R)-1-(pyrimidin-2-yloxy)ethyl)morpholino)quinoline-8-
carbonitrile;

5-({ 2R, 8R)-2-methyl-6-(({S)-1-(pyrimidin-2-yloxy)ethyl)morpholino)quinoline-8-
carbonitrile; and

5-((2R,6R)-2-((S)-hydroxy(pyridin-2-yl)methyl)-6-methyimorpholino)quinoline-8-

carbonitrile.

8. The compound or pharmaceutically acceptable salt of claim 6, wherein said

compound or salt is selected from the group consisting of 5-((2S,6R)-2-([1.4"-
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bipiperidin]-1'-yimethyl}-6-methylmorpholino)quinoline-8-carbonitrile and 5-((2R,7R)-2-
{(hydroxymethyl)-7-methyl-1,4-oxazepan-4-yl)quinoline-8-carbonitrile.

9. A compound of Formuia (IHl) or pharmaceutically acceptable salt thereof:
R11
R1o
/ \ Rg
N"“‘-—__
Z
N (1

wherein -

R41 is H or methyi;

R4 is H or, when both Rys and Rg are H, is methyl-1,4’-bipiperidinyl;

Re is —H or is —CH,- substituted by 1,4’-bipiperidinyl, oxo-, hydroxyl, methylpyridinyl, or
piperidinyl optionally substituted with hydroxyl, -N{CHs),, or piperidinyl.

10.  The compound or pharmaceutically acceptable salt of claim 9, wherein said

compound or salt is selected from the group consisting of:
5-(3-([1,4"-bipiperidin}-1'-yimethyl)phenylquinocline-8-carbonitrile;
5-(4-([1,4'-bipiperidin}-1'-yimethyl)phenyl)quinoline-8-carbonitrile;
5-(3-formyl-5-methylphenyl)quinoline-8-carbonitrile;
5-(3-(hydroxymethyl)-5-methyiphenyl)quincline-8-carbonitrile;
5-(3-(chloromethyl}-5-methyiphenylquinoline-8-carbonitrile;
5-(3-((4-hydroxypiperidin-1-yl)methyt)-5-methyiphenyl)quinoline-8-carbonitrile;
5-(3-{(4~(dimethylamino)piperidin-1-ylYmethyl}-5-methylphenyl)quinoline-8-

carbonitrile;
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5-(3-methyl-5-((4-methylpiperazin-1-ymethyl)phenyl)quinoline-8-carbonitrile;
and

5-(3-([1,4'-bipiperidin}-1'-yimethyl}-5-methylphenyl)quinocline-8-carbonitrile.

11.  The compound or pharmaceutically acceptable salt of any of claims 1-10 for use

in the treatment of lupus.

12.  The compound of claim 11, wherein said compound is to be administered as a

pharmaceutically acceptable salt.

13.  The compound or pharmaceutically acceptable salt of any of claims 1-10 for use

in antagonizing TLR7Y.

14.  The compound or pharmaceutically acceptable salt of any of claims 1-10 for use

in antagonizing TLRS.

16. A pharmaceutical composition comprising at least one compound or
pharmaceutically acceptable salt of any of claims 1-10 and at least one

pharmaceutically acceptable carrier.

16. The pharmaceutical composition of claim 15, wherein said compound or
pharmaceutically acceptable salt thereof has an IC50 less than or equal to 100 nM

against human TLR7 receptors in a HEK-293 cell line.

17. The pharmaceutical composition of claim 15, wherein said compound or
pharmaceutically acceptable salt thereof has an I1C50 less than or equal to 20 nM

against human TLRY7 receptors expressed in a HEK-293 cell line.

18. The pharmaceutical composition of claim 15, wherein said compound or
pharmaceutically acceptable salt thereof has an IC50 less than or equal to 5 nM against

human TLR7 receptors expressed in a HEK-293 cell line.
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19. The pharmaceutical composition of any of claims 16-18, wherein the IC50
against human TLR7 receptors expressed in a HEK-293 cell line is measured by (1)
plating cells of the HEK-293 cell line stably expressing TLR7 in a Dulbecco's modified
Eagle's medium containing 10% fetal bovine serum at a density of 2.22X105 cells/mi
into a 384-well plate and incubating for 2 days at 37°C, 5% CO2; (2) adding the
compound or pharmaceutically acceptable salt thereof and incubating the celis for 30
minutes; (3) adding CL097 (invivoGen) at 3ug/mi and incubating the cells for
approximately 20 hours; and (4) quantifying NF-kappaB dependent reporter activation

by measuring luminescence.

20. The compound or pharmaceutically acceptable salt of any of claims 1-10 for use
in the ftreatment of a systematic lupus erythematosus, cutaneous Ilupus, or

neuropsychiatric lupus.

21. The compound of claim 20, wherein said compound is administered as a

pharmaceutically acceptable salt.

22. A pharmaceutically acceptable salt of Claim 5, wherein the pharmaceutically
acceptable salt, with relative stereochemistry indicated, is Rel-(2R,6R)-4-(8-
cyanoquinolin-5-y)-N-((3S, 4R)-4-fluoropyrrolidin-3-yl)}-6-methylimorpholine-2-

carboxamide hydrochloride.

23. The pharmaceutically acceptable salt of claim 22 for use in the treatment of

lupus.

24, A pharmaceutical composition comprising the pharmaceutically acceptable salt of

claim 22 and at least one pharmaceutically acceptable carrier.

25. The pharmaceutically acceptable salt of claim 22 for use in the treatment of a

systematic lupus erythematosus, cutaneous lupus, or neutopsychiatric lupus.
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26.  The pharmaceutically acceptable salt of claim 22 for use in antagonizing TLR7.

27.  The pharmaceutically acceptable salt of claim 22 for use in antagonizing TLRS.

28. The compound or pharmaceutically acceptable salt of claim § for use in the

treatment of lupus.

29. A pharmaceutical composition comprising the pharmaceutically acceptable salt of

claim 5 and at least one pharmaceutically acceptable carrier.
30. The compound or pharmaceutically acceptable salt of claim 5 for use in the
treatment of a systematic lupus erythematosus, cutaneous lupus, or neutopsychiatric

fupus.

31. The compound or pharmaceutically acceptable salt of claim 5 for use in

antagonizing TLR7.

32. The compound or pharmaceutically acceptable salt of claim 5 for use in

antagonizing TLRS.
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We claim:

1. A compound of formula (I):

~H: or the other is

C;-Cyg alky! that is optionally substituted with:
—0OH, methoxy, ethoxy, ‘OCH(CI‘I%)&%;,%O(CHQ);;CH& phenyl, furanyl, -
O(CH;),0H, phenoxy, methylthio,

fiuorophenoxy, isochromanyl, p;,nol benzylamino, -NHCHs, oxo-, amino,

-F, -N{CH3),, cyano, pyridinyloxy,

carboxyl, 7-member spuoami‘jfl a three to six member cycloalkyl, saturated

or unsaturated and optio _‘fly including one or more heteroatoms selected

from O and N, and op} ighaliy substituted at one or more C or N atoms by

methyl, cyano, fluog ","methylamino, or trifluoromethyl; or the other is
C3-C; cycloalkane, satur;ﬁléf or unsaturated, optionally bridged, optionally including
one or more heteroatoms sele: cd from O, 8, and N, and optionally substituted at one or more
C or N atoms by methyf éthyl pyridinyl, azetidinyl, acetalmdyl carboxamidyl, cyano,
fluoro, methylamino, oﬂuomme‘chyl or X
R; and R,, togeth 1th the nitrogen atom to wh1ch they are attached, form an 8 to 11
member spirodiggtine, an 8§ member mcyolodmmme, a 7 member spiroxanine, a plpeudmyi
optionally supstituted with ethyl, or a four to six member cyqioalkyi, optionally substituted

with fleast one of carboxamidyl, aminomethyl, methyl, (ethylamino)methyl, .
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2. The compound of fornmula I, wherein said compound has a stereochemical
configuration selected from one of those shown in the group consisting of Formula (Ia),

Formula (Ib), Formula (1¢), and Formula (1d):

X



WO 2015/057659 PCT/USI014/060418

Ry

3. The compound of claim 1, wherein said compound is selgfted from the group
consisting oft

5-({2R, 6R)-2-formyl-6-methylmorpholino)quinoline-8-carpbnitrile;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-N-ethyl- 6—methylm oline-2-carhoxamide;

(2R, 6 R)-4~{8-cyanoquinolin-5-yl)-N-isopropyl-6- “. "yhnorphohne-E calboxamzde

5-((2R, 6 R)-2-formyl-6-methyimorpholino)quinolne-8-carbonitriie;

(2R, 6 R)-methyl 4-(8-cyanoquinolin-5-y1)-6- _ﬁm@mhohne 2-carboxylate;
(6R)-4—(8~éyamquinolin~5~y1}~6-m.ethylr%§§‘iphoﬁneu?.«carboxamide;
5-((2R 6R)-2-((S)-3-ethylpiperazine-1 é}__é%;;bonyl)~6-methylmorpholmo)qu-inoline-S—

ﬁf

carbonitrile; ﬁﬂ'
(2R, 6 R)-4-(8-cyanoquinolin-5 y@f N-(3,4-difluorcbenzyl)-6-methylmorpholine-2-
carboxamide; /
5-((2R, 6R)-2-((S)-3 -ami;;ﬁfiroiidine— 1-carbonyl)-6-methylmorpholino)quinoline-8-
carbonitrile; i

S ((2R 6RY-2- (az.eing 1 caibonyi) 6- methyhnmphohno)qmnohne &-carbonitrile;
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(2R, 6R)-4-(8-cyanoquinolin-5-y1)-N-(2-methoxyethyl)-6-methylmorpholine-2-
carboxamide;

(2R, 6R) ~4-{&-cvanoquinolin-5-y}-N-((R)-2-hydroxypropyi)-6-methylmorpholine-2-
carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-y1)-N-((S)-1-hydroxypropan-2-ylj-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinoin-5-y1}-N-({R)-1-hydroxypropan-2-yi)-6-
methylmorpholine-2-carboxamide;
_ (2R, 6R)-4-(8-cyanoquinolin-5-yD}-N-(($)- 1-hydroxybuian-2-yD)-6-methyflmorpholine-
2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-y1)-N-((8)-1-hydroxy-3-methylbyé
methylmorpholine-2-carboxamide; f

(2R, 6R)-4-(8-cyanogquinolin-5-y1)-N~((S)-2-hydroxy- 1 -phefiyletayl)-6-
methylmorpholine-2-carboxamide; #

(2R, 6R)-4-(8-cyanoguinolin-5-y1)-N-((R)-2- hydlox 1 -phenylethyl)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5 -y1)~N—(2~hyd; ”ybutyl) 6-methylmorpholine-2-

carboxamide; ﬁf’
(2R, 6R)-4-(B-cyanoquinolin-5 ~yl)—N~ ‘fi%thexycﬂiyl}-6~me’chylmorphoIine-?.— '
carboxamide; f

(2R, 6Ry-4-(8- cyanoqumohn—S g"l‘)-N {{R)-1-hydroxybutan-2-y1}-6-methylmorpholine-

2-carboxamide; /
(2R, 6R)-4-(8- cyanoquu;yfi& ~yiy-N-(1,3-dihydroxypropan-2-yl}-6-
methylmorpholine-2- carbo:fﬁaﬁ%de

(2R, 6R)-4-(8-cyancquinolin-3-y1)-N-({ R}- 1 -hydroxypentan-2-yl)-6-

methylmotpholine-2-carboxamide;
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(2R, 6R)-4-(8~cyanoquinolin-5-y1)-N-(2-isopropoxyethyl)-6-methylmorpholine-2-
carboxamide; . _

(2R, 6R)-4-(8-cyanoquinolin-5-y)-N-( 1 -methoxybutan-2-yl)-6-methylmorpholine-2-
carboxamide; '

(2R, 6R)-4-(8-cyanoquinelin-3-y1)-N-(2-(2-fluoropheny!)-2-hydroxyethyl)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(8~cyanoquinolin-5-y1)}-N-((K)-1-hydroxy-3-methylbutan-2-yi)-&
lneﬂlyhn01‘phoiine-2-ca1‘boxamide;

(2R, 6R)-4~(8-cyanoquinolin-3-y)-N-(2,2-dimethoxyethyl}-6-methylr
carboxamide;

(2R, 6R)-4-{8-cyanoguinolin-5-y1)-N-(2-(2~ lydiokyethoxy)ethy&

holine-2-

methylmorphohne 2-carboxamide;
(2R, 6R)-4-(8-cyanoquinolin-5-y)-N-((1S, 25)- 2-hyd10x : Iohexyl)—fﬁ—
methylmorpholine-2-carboxamide; V4
(2R, 6R)-4-(8-cyanoquinolin-S-y1-N-(2- hydwxyc)ﬁohexyl) &-methyimorpholine-2-
carboxamide;
(2R, 61)-4-(8-cyanogquinolin-5-y1)-N-(1-hy
carboxamide; »ﬁ
(2R, 6R)-4-(B-cyanoguinolin-5-y)-N- /@(’75) ~1-hydroxy-3 3—dzia1ethylbutan 2-y1)-6-
methylmorphohne -2-carboxamide; f&

(2R, 6R)-4-(8- cyanoqumoim SHD-N-((S)-1-hydroxyhexan-2-yD)-6-rpethylmorpholine-

f thcxan~2~yi) -6-methylmorpheline-2-

Z-carboxamide;

(2R, 6R)-4—{8~oyanoqui}; 'i‘n-S-yi)—N-((ZS, 38)-1-hvdroxy-3-methylpentan-2-y1)-6-

methylmorpholine-2-carbo fi{:;ide;

(2R, 6R)—4—(8—cya quiiolin-5-y1)-N-((S)-1-hydroxy-4-methylpentan-2-y1)-6-

."
J/

methylmorphoiine-Z arboxamide;

yimorpholine-2-carboxamide;
(2R, 6 R)-4-(8-cyanoguinolin-5-yD)-6-methyl-N-(2-phenoxyethymorpholine-2-

carboxamide;

#
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(2R, 6R-4~(8-cyanoquinolin-5-yD-N-((S)-1-hydroxy-3-phenylpropan-2-y[)-6-
methylmorpholine-2-carboxamide;

(2R, 6R)-4-(§-cyanoquinolin-5-yl)-6- methyl -N-(2-phenoxypropyl)morpholine-2-
carboxamide; -

(2R, 6R)-4~(8-cyanoquinolin-5-yl)}-N-(2-hydroxy-3-phenylpropyl)-6-
methyimorpholine-2-carboxamide;

(2R, 6R}-4—(8«cyanoquinolin-5~y1}~6-1ﬁethyl-N—(2-(pyridin—S-
yloxy)propyDmorpholine-2-carboxamide;

(2R, 6R)-4~(8-cyanoquinolin-5-y1)-N-(2-(4-fluorophenoxy)ethyl-6-methflmorpholine-

2-carboxamide;

methylmmphohne—Q carboxamide;
(2R, 6 R)-4-{8-cyanoquinolin-5-yI}-N-{(5)-1-cyclohexyl-
methylmorpholine-2-carboxamide; y
(2R, 6R)-4~(8~cyancquinolin-5-y1i-A-{isochr oman- -.'hnei:hyl}u6~maﬂ1yimorphaline—2~

carboxamide;

methyimorpholine-2-carboxamide; - &
(2R, 6R)—4—(8-cyanoquinolin—5—yl)—N—“‘
2-y[}-6-methylmorpholine-2-carboxamid 4 'V
{2R, 6R4-(8-cyanoquinoelin-S- ﬁf)—N—-({] $)-1,3-dihydroxy-1-phenylpropan-2-yh-6-
methylmorpholine-2-carboxamide; 3
(2R, 6R)-4~ (S—Gyaneqm: zﬁ—S—yl)J\f— (2-hydroxy-3-(piperazin-1-yD)propyl)-6-

7S, 2R)-1-hydroxy-1-(4-hydroxyphenyl)propan-

2R, 6R)-4-(8~cyanoquinolin-5-y1)-6-methyl-N-((S)-piperidin-3-yDimorpholine-2-
xamide; |

(2R, 6 K)-4-{8-cyanoquinolin-5-yi)-6-methyl-N-({R)-piperidin-3-yDmorpholine-2-
carboxamide;

»
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(2R, 6R)-4-(8-cyanoquinotin-5-y1}-6-methyl-NV-((S)-pyrrolidin-2-ylmethyl)morpholine-

2-carboxamide;

(2R, 6R)-N-(2~(benzylamino)ethyl)-4-(8-cyanoquinolin-5-yl)-6~-methylmorpholine-2-

carboxamide; -

{2R, 6 R)-4-(8-cyanoquinolin-5-y1)-6-methyl-N-{pyridin-2-yimorpholine-2-

carboxamide;

(2R, 6R)-4-(§-cyanoquinolin-5-y])-6-methyl-N-(6-methylpyridin-2 ~yl)mozph

car boxamzée
(2R, 6R)-4-(8-cyanoquinolin-5-y1)-6-methyl-N-(5-methylisoxazol -3~y

carboxarnide;

(2R, 6R)-4-(8-cyanoquinolin-5-yi)-6-methyl-N-(2,2,2- tnﬂuoroct )morpholine 2~

carboxamide;

(2R, 6R)-4-(8~ cyanoqumolm S-yD-N-(2, 2~d1ﬂu01oethyl) gFmethylmorphoiine-2-

carboxamide;
(2R, 6R)-4-(8~cyanoquinolin-5-y1)-6-methyl-N-(3,3.48 -tuﬂum opropyhmorpholine-2-
4
carboxamide; 4

(2R, 5R)—4-§8-Cyanoquinolin—5~y1)-N—(2—(dir;;@"t{yiamino)—2—methy1pr0pyl)-6—
methyimorpholine-2-carboxamide; - #
(2R, 6R)-4~(8-cyanoquinolin-5-yl}-6-1 éthyl~N—((S)-mo1pholm~2—
vimethyDmorpholine-2-carboxamide hyd;.ggilonde

(2R, 6R)-4-(8-cyanoquinolin-5 ﬁyﬁﬁqncthyLN-(({S) -4-methylmorpholin-2-
yhmethylmoipholine-2- ca1box?ﬁe acetic acetate;

(2R, 6R)-4-(8- cyanoqm}%

carboxamide;
(2R 6R)-4-(8- a

7(2R, 6R)-4-(8-cyanoquinolin-5-y1)-N-(1,3-dimethyl-1 H-pyrazol-5-y1)-6-
iyimorpholine-2-carboxamide;

(2R, 6 Ry-4-(B-cyanoquinolin-5-yh)-6-methyl-N-(1-methyl-1 H-pyrazol-5-
yl)morpholine-Z—carboxamide;

»
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(2R, 6R)-N-(cyanomethyl)-4-(8-cyanoquinolin-5-y1)-6-methylmorpholine-2-
carboxamide; _
(2R, 6R)-N-(1-cyanocyclopropyl)-4-(8-cyanoquinolin-5-yl)-6-methylmorpholine-2-
carboxamide;
(2R, 6R)-4-(8-cyanoquinolin-3-y1)-G-methyl-N-(1,2,4-thiadiazol- S»yl)nmrphehne
calboxamxde “
(2R, 6R)-4~(8-cyanoquinolin-5-y1)-6-methyi-N-(3-methyl-1,2,4-thiadiazol-5- 4
ylYmorpholine-2-carboxamide; y
(2R, 6R)-4-(8-cyanoquinclin-5-yl)-6-methy!-N-(piperidin-4- yI)mmpho 4
carboxamide;
5-((2R, 6R)-2-methyl-6-(2,6-diazaspiro[3.4]octanc-2-carbonyl) holine)quiaoline-
8-carbonitrile hydrochloride;
5-((2R, 6R}-2-methyl-6-(3-((methylamino)methyljazetid
carbonyDmorpholino)guinoline-8-carbonifrile hydrochioride%
{2R, 6R-4~(8-cyanoquinolin-5 -yl)~N-((4—ﬂum‘opip§ g in—-@—yl)methyi)—(%— .
methylmorpholine-2-carboxamide hydrochloride; ﬁ
(2R, 6R)-N- (azetldm— -yimethy-4-(8- cyanoﬁgﬁiohné -yD)-6-methylmorpholine-2-
carboxamide hydrochloride; : s
5-((2R, 6R)-2~methyl-6-(2,6- d1azasp11_"
8-carbonitrile hydrochloride; |
5-((2R, 6R)-2-methyi-6- (1 6-di

8-carbonitrile hydrochioride;

Zaspiro| 3.4 octane-1-carbonyl)morpholino)quinoline-

5-{(2R, 6R}-2—111et11y1—6—%§ -giazaspiro{4.4nonane-7-carbonyiymorpholino)quincline-
8-carbonitrile hydrochloride'éﬁ -
&
(2R,6R)-N-(3- Cal’ noyl T-methyl-1 H~pylazo}- ~y1)- 4—(8 cyanoquinolin-5-yl)-6-

methylmorpholine- 2— boxamide;
/1’:"

N 2R, 6R)-4-(8-cyanoquinolin-5-yD-6~methyl-N-(tetrahydrofuran-3-yhmorpholine-2-
capffoxamide;

(2R, 6R)~4-(8-cyvanoquinolin-5-y)-6-methyl-N-((3-methyloxetan-3-
ylimethylymorpholine-2-carboxamide;

Ed
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5-((2R, 6R)-2-rnethyl-6-(2-oxa-6-azaspiro[ 3.3 Jheptane-6-
carbony!)morpholino)quinoline-8-carbonitrile;

(2R, 6R)-4-(8-cvanoquinolin-5-y1}-6-methyl-N-(oxetan-3-yl)morpholine-2-
carboxamide;

(2R, 6R)-N-((3-(aminomethyl)oxetan-3-ymethyl}-4-(8-cyanoquinolin-5-y1)-6-
methylmorpholine-2-carboxamide; )

(2R, 6R)-4-(8-cyanoguinolin-5-y)-6-methyl-N-{oxctan-2-yimethyimorpholing?
carboxamide;

5-({2R, 6R)-2-methyi-6-(piperazine-1-carbonylymorpholino)quinoline-§# arbonitrile
hvdrechloride;

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(2-(methylaming 1y1)morph01ine-2—

carboxamide;
(2R, 6R}-4-(8-cyanoquinolin-3-y1)-6-methyl-N-{(S}-3,3,3-4
hydroxypropyl)morpholine-2-carboxamide; y
(2R, 6 R)-4-(&-cyanoquinolin-5-y)-6-methyl-N. -((P:)__ ,3 ~trifluoro-2-

hydroxypropyl)morpholine-2-carboxamide; _ fi
methyl 2-((2R, 6R}—4—(8-cﬁiquineﬁn—5—yi)—6—methylmorph01'1ne—2-
c &
carboxamido)acetate; : ﬁ

(2R, 6R)-4-(8-cyanoquinolin-3-y1}-N- ggz (dmwthylammo}ethyl) -6-methylmorpholine-

2-carboxamide;

5-((2R, 6R)-2-methyl-6-(3,9-diazaspiro{5.5Tundecane-3-

carbonyl ymorpholine)quincline-8-carbonitrile hydrochloride;
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(2R, 6R)-N-(3-carbamoylpyridin-4-yl}-4-(8-cyanoquinolin-5-yI)-6-methylmorphokine-
2-carboxamide;

{2R,6R)-4-{8-cyanoquinolin-5-y1}-6-methyl-N-((R }-morpholin-2-
vimethylmorpholine-2-carboxamide,;

(2R, 0 R)-4-(8-cyanoquinolin-5-y1)-6-methyi-N-{pyridin-4-yymorpholine-2-
carboxamide;

(2R, 6R)-4-(8-cyanoquinolin-5-y1)-6-methyl-N-(pyridin-3-y)morpholing-2-
carboxamide; ,

~ {2R,6R)-4-(8-cyanoquinolin-5-yl)-6-methyl-N-(1~(piperidin-4-y1)-1 -

vDmorpholine-2-carboxamide hydrochloride;

(2R, 6R)-N-(1-(azetidin-3-yI)-1 H-pyrazol-4-y1)-4-(8-cyanoquino} 5.
methylmorpholine-2-carboxamide hydrochloride;

(2R, 6 R)-N-((1H-pyrazol-5-y)methyl)-4-(8-cyanoquinokr yl)-6~methylmorpholine~
2-carboxamide; V4

(2R, 6R)-N-((1H-pyrazol-4-yDmethyl)-4-(8-cyano "L1in-5-yi)—6~me’thyl_m01ph01ine—
2-carboxamide; f‘g& |

(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6- methyi—ﬁ?{é (trifluoromethypyridin-2-
yDmethylmorpholine-2-carboxamide; ﬁ

(2R, 6R)-4-(8-cyanoquinolin-5-yl)- 6~%3fethyi~N -(1-(pyridin-2-yDethyl ) morpholine-2-
carboxamide; f

(21, 6R)-4-(8- cyanoqumoim—S;Jfllﬁ-é-methyl N-(pyridin-2-ylmethyDmorpholine-2-
carboxamide; 4?“

(2R, 6R)-4-(8- cyanoqulnﬁgy{ 1n-5-y1)-6-methyl-N-((6-methyipyridin-2-
ylhmethyDmorpholine-2- cmbﬁ?{almde
(2R, 6R)-4- {S-Gy

#

qmmolm 5=y}~ 6mmethyl-N {1 methylplpeudm-z-

(ZR 6R3-4-(8-cyanoguinolin-5-y)-N-(( 35, 4R)-4-fluoro-1-methylpyrrolidin-3-yl1}-6~
yimorpholine-2-carboxamide;

(2R, 6 R)-4-(8-cyanoguinolin-5-y1)-N-{({38, 4 R)-4-fluoropiperidin-3-y1)-IN, 6~
dimcthylmorpholinewz-cai‘boxamide hydrocrhloride ; '

145



WO 2015/057639 PCT/US2014/060418

5-((2R, 6R)-2-(3-(aminomethyt)azetidine-1-carbonyl)-6-methylmorpholino)quineline-
8-carbonitrile;
5-((2R, 6R)-2~(3~((ethylamino)methyl)azetidine-1 ~carbonyl)-6-
methylmorpholino)quineline-8-carbonitrile;
5-((2R, 6R)-2-(3~({dimethylamino)methyl)azetidine-~1-carbonyl)-6-
methylmorpholino)quinoline-8-carbonitrile;
(2R, 6R)-4-(8-cyanoquinolin-3-y1)-6-mefhyl-N-(1-methylazepan-4-ylmorphoph
carboxamide;
_ {2R, 6R)-4-(8-cyanoquinolin-5-y1)-6-methyl-N-(((ZR, 6 R}-6-methylmo
yDmethyDmorpholine-2-carboxamide;
5-{(2R,6R)-2-methyl-6-{octahydropyrrolo[3,4-clpyrrole-2-
carbonylymorpholino)quinoline-8-carbonitrile;
(2R, 6R)-4-(8-cyanoquinotin-5-y)-6-methyl-N-{{R - pyno i
ylmethyDmorpholine-2-carboxamide hydrochleride; y
(2R, 6R)-4-(8-cyanoquinolin-5-yl)-6-methyi-V- ((S)%lpendnbz -ylmethyDmozrpholine-
2~carboxamide hydrochloride; ﬁ?ﬁ
(2R, 6R)-N-((1R, 3R, 58)-8-azabicycio[3.2. I]gg an-3-yi}- 4»(8 ~cyanoquinolin-3-yl}-6-
methylmorpholine-2-carboxamide hydr ochloud@”&

giolin-2-

carboxamide hydrochloride; fﬂ

(2R 6R)-N-((R, 55,65)-3-azabifyclo[3.1.0Jhexan-6-y1)-4-(8-cyanoquinolin-5-y)-6-

drochloride;

(2R, 6R)-N-(azepan-4-yl)-4-(8- cyar;fgﬁmohn—.’s yi}-6~-methylmorpholine-2-

methylmorpholine-2- calboxamlde'

(2R, 6R)-4-(8- cyanoqmlm -5-y1})-N-6~ d1methy1morphoime -2-carboxamide;
(2R, 6R)-4-{8~ cyano »1noim—5 y1-N-(((2S, 6R)-4,6-dimethylmorpholin-2-yDmethyl)-

i ox*amlde

G-methylmorpholine-2- _g

morpholine-2-carboxamide hiydrochloride;

(2R, 6R)-4-{8-cyanoquinolin-5-y1)-N-({3S, 4R)-4-fluoropiperidin-3-yl)-6-
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(2R, 6R)-4-(8-cyanoquinolin-5-y1)-6-methyl-N-{2-azaspiro[3 .3 Theptan-6-
ylymorpholine-2-carboxamide hydrochloride;

(2R, 6R)-N-(1-(2-amino-2-oxoethyl)piperidin-4-y1}-4-(8-cyanoquinolin-5-yl)-6-
methylmorpholine-2-carboxamide; »

5-{(2R, 6 R)-2~(4~aminopiperidine-1-carbonyl)-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((2R, 6 R)-2-(4-amino-4-methylpiperidine-1-carbonyi)-6-
meihylmomholine)quinolme-8-carbonitrile; ‘

(2R, 6R)-4-(8-cyanoquinolin-S-yD-N, 6-dimethyl-N-{ (R }-piperidin-3-yDfiorpholine-2- .
carboxamide hydrochloride;

(2R, 6R)-N-(2-carbamoylpyridin-4-yl)-4-(8-cyanoquinolin-5-yl)-Fmethylmorpholine-
2-carboxamide hydrochloride;

(2R, 6R)-4-(8-cyanoquinolin-5-y1)-N-6-dimethyl-N-(({ S‘) p' ridin-3-ylymorpholine-2-
- carboxamide hydrochloride;

(2R, 6R)-4-(8-cyanoquinolin-5-y)-N-{1-ethylpiperi ng n- 4 ~yD)-G-methylmorpholine-2-

carboxamide; o V.
(2R, 6 Ry-4-(8-cyanoquinolin-S-y1}-N-(1- ethﬁ peridin-3-yl}-6-methylmorpholine-2-
carboxamide; *'g ’

(2R, 6R)-4-(8-cyanoquinolin-5-yl)- 6-1:;3%‘{}1372-]\! ((R)-1-methylpiperidin-3-
yhmorpholine-2-carboxamide hydrochiog
(2R, 6R)-4-(8§-cyanoquinolin-5-

carboxamide;

e"

; }'—6—me‘thyl-N—(4—111ethyipiperidin—fﬁl-—yl)mmpholineQ-

(2R, 6R)-N—(2-am';nouz~1§;{§hyipropyi)-4~(8~cyanoquinoﬁnv5 ~yD-6-methylmorpholine-
2-carboxamide;
rel-(2R, 6R)-4-(8-g§ éno‘?iluinolin—S -yD)-N-((3R, 4S)-4-fluoropyrrolidin-3-yl)-6-

py
&

(2R, 6R)-4~(8- cyanoqumolm— ~-yD-6-methyl-N-(1 methylazepan 3-yDmorpholine-2-
cay oxamide hydrochloride;

(2R, 6R)-4-(8-cyanoquinolin-5-yly-N-(1,4-dimethylpiperidin-4-yl)-6-
methylmorpholine-2-carboxamide; and

Fi

147




WO 2015457659 PCT/US2014/060418

(2R, 6R)-4-(8-cyanoquinolin-5-y1)-N-(4-fluoro-1-methylpiperidin-3-yl)-6-

methylmorpholine-2-carboxamide hydrochloride,

4, The compound of claim 3, wherein said compound is selected from the
cousisting  of- rel-(2R, 6K)-4-(8-cyanoquinolin-5-y1)-N-((3R, 45’)—4-ﬂuo1‘®¥rrolidin-B-Yl-
methyimorpholine-2-carboxamide hydrochloride and (2R, 6R)-4-(8-cyanoquinolin- 6.

methyi-N-(1 ~methylpiperidin-4-—y1)1ﬁ01pholine -2-carboxamide.

5. A compound of Formula (Ie), with relative stereochemisiry indicatg

exyltriazolyl, pyridinyl, pyreolidinyi,
morpholinyl optionally substituted with methyl or hydroxymethyl,
~(-, substituted with:

148




WO 2015/657659 PCT/US2014/060418

Ci-Cy alkyl, methylphenyl, methyleyclohexyl, pyridinyl, diazinyl, or phenyl

optionally substituted with -F or methyl,

-NH-, substituted with:

Co-Cy alleyl that is linear, blanchsd or cyclic, saturated or unsaturated,
optionally substituted with 0X0~, phenyl, methyl, or —OH, 4
pyridinyl optionally substituted with methyl, methoxy, phenyl, or
diaziny! optionally substituted with ethyl,
benzoimidazolyl, methylphenyl, phenylpyrazolyl, naphthyridyl,
pheny! optionally substituted with —F, methyl, ethyl, or ethoxy,

imidazolidiny! optionally substituted with methyl

éﬂ.@@;) )

or Rs is , wherein n is 1-3, and wherein thf cyclic amine is optionally

substituted with
C-Cs alkyl optionally substituted with y ,
-OH, -F, phenyl, -NH;, cy ";f%hexyl N(CH;z)s,  -C{O)NH,,
methylsulfonamidyl, benzenesulfonamidyl, methnyiﬁlnc%uifonanndyi or
- pyrrolidiny] optionally substitute }{d fwith methy! or hydroxyl, or
-NHC{O)R,, wherein Rg is | ﬁ’f _
Ci-Cs  alkyl, phenyg?”f pyridinyl,  fluorophenyl,  metaylsulfonyl,

fluorobenzenesulfonyl, dimethy g’i)yrazole sulfonyl, or

pyrazolyl op‘sioﬁaﬁy Substituted with methyl;
pipetidinyl optionally g bstituted with —C(O)CH;, ~COYCH,CHs, methyl, oxo-,
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C —N
NR;

Rs is n , where n is I or 2, and wherein the cyclic dldmlne
optionally substituted on af least one car bon atom with

methyl, oxo-, -N(CHzs)p, amino, -CH,CHs, or _

~ piperidinyl optionally substituted with methyl, -C{O)CHs, -C(O)CH(CHs),

or —C(0)OC(CHa)s, and

wherein R- is —H, phenyl, -C(O)CH;s, C;-Ca alkyl, -C{O)NH,, or -C(
Rg is methoxy or eyano.

7. -The compound of claim 3, wherein said compound elected from the group
consisting of:

5-({2K, 65)-2,6-dimethylmerpholinoyquinoline-§- r i

5-((2R, 65)-2,6-dimethylmorpholino)quinoline-§~ Qﬁibommie dihydrochloride;
Jicazbomtr;ie methanesulfonate;
e-8~carbonitrile ' bis(2,2,2-

5-((2R, 65)-2,6~dimethylmorpholino)quinoline,
5-((2R,685)-2, 6—dImethyhnorpho}mo)qumo

3‘«7

,‘fg

trifluoroacetate); ,@’
5-({2R,65)-2,6-dimethylmorpholino gﬁ?noiine—&oarbonitrﬂe bis(sulfonate);
5-((2R,65) —2,6—dimethylmmpho}%;i%

5-{(28, 6R)—2,6—dimethylm01p,iine}quinoiiDEw8—cal‘b0nit1‘ile 2,3-dihydroxysuccinate;

quinoline-8-carbonitrile sulfonate;

1285, 6R)-2-(aminomethyl)-6-methylmorpholino)quinoline-8-carbonitrile;
-(2-(Chydroxymethyl)-6~-methylmorpholino)quinoline-§-carbonitrile;

(2R, 65)-4-(8-methoxyquinolin-5-yi)-2,6-dimethylmorpholine;

5-((2R, 65)-2,6-dimethylmorpholino)quinoline-8-carboxamide;

&
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(R)-5-(2-methylmorpholino)quinoline-§-carbonitrile;

S5-({2R, 6 R}-2-(hydroxymethy}-6-methylmorpholino)auinoline-8-carbonitrile; \
5-({2R,6 R)-2-(methoxymethy!}-6-methylmorpholino)quinoline-8-carbonitrile;
5-((ZR, 6 Ry-2-{{benzyloxyymethyl -6-methylmorpholinolguinoline-8-carbonitrile;
5-{(2R, 6R)-2-{fluoromethyl}-6-methyimorpholino)quinoline-8-carbonitrile;

5-((2R, 6 R)-2-(ethoxymethyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2~(isopropoxymeﬂ1yl)~6~methylmorpholmo)quineline»S-ca.rbonitr' g

>

25, 6R)-2-((diethylamino)methyl)-6-methylmorpholinoauinoline-8-carbonitrile;
5-((28,6R)-2-((benzylaminoymethyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-methyl-6-(phenoxymethyl)motpholino quinoline-8-carbonitrile;
5~((2R,l GR)-2-methyl-6-( (m~t0lyloxy)methyl)mm'pholino)qainoiine~8-cal‘bonita‘ile;
5-((2R, 5R)—2-methyi—é—((p—to_lyloxy)methyljmorpholino}quino_iine-8—car§aonitrile ;
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5-({2R,6R)-2-{1-hydroxypropyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-({2R, 6R)-2-((R)-1-hydroxypentyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-((S}-1-hydroxypentyl)-6-methylmorpholino)quinoline-8-carbonitrile;
5-((2R, 6R)-2-((Rj-cyclohexyl(hydroxy)methyl)-6-methylmorpholinolquinoline-8-
carbonitrile; ' ;
5-((2R, 6R)-2-((S)-cyclohexyl(hydroxy)methyi}-6-methyimotpholino)qumoline-
carbonitrile; .
N-({(25, 6R)-4~(8-cyanoquinolin-5-yl)-6-methylmorpholin-2-ylymethyl)}-2-#
phenylacetamide; |
| 5-((2R, 6R)-2-((R)-1-hydroxy-2-phenylethyl)-6-methylmorpholine) oline-8-
carbonitrile; < y
5-((2R,6R)-2-((S)-1 —hydi‘oxy—2—phenylethyl)—6-methyhnolpho)quinoiine-S -
carbonitrile;
5-({2R, 6R)-2-((R)-1 -hydrloxyé ~phenylpropyl) ~6-1’ne‘£l.
carbonirile; 4
5-((2R, 6R)-2-((S)-1-hydroxy-3-phenylpropyl)-6; ”{ethylmorpholino)quinoiine—S-
carbonitrile: :
S-((2R, 65)-2-methyl-6-((phenylaminojmg
5-((2R, 6S)-2-methyl-6-((m-tolyl a:lni%giﬁ;ethyl)morpho}ino)quinoiine—8~carbom'trile;

5-((2R, 68)-2-methyi-6-((o-tolyla 1f‘i"{b)me_:thyl)mo3‘phoiino)quino£ine~8mcaz'bonitrile;

carbonitrile;
S-((ZR,6R)-2-((3 —ﬂu'b116110xy)1nethyl)-6-me’thylmorphoIino)quino]ine-8—

carbonitrile;

5-{{ 2R, 6R}-2-((2-fluorophenoxy)methyl)-6-methylmorpholinojquinoline-8-
carbonitrile;
5-({2R, 6R)-2-methyl-6-propionylmorpholino)quinoline-8-carbonitrile;
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53-((2R, 68)-2-{cyclohexanecarbonyl)-6-methylmorpholine)quinoline-8-carboniirile;
5-((ZR, 6R)-2-methyl-6-(3-phenylpropanoyl)morpholino)quinoline-8-carbonitrile;
5-((2R, 6R)—2-methy1—6~((o~toly§oxy)methyl)mmphoiino)quinoline«8~carbonitrﬂe.'
5-((2R, 65)-2-methyl-6-((pyrimidin-2- yiammo)methyl)mmphohno)qumolme 8-
carbonitrile;
5-((2R, 65)-2-methyi-6-((pyridin-2-ylamino)methyDmorpholine }quinoline-8-
carbonitrile; y
| 5-((2R, 653-2—methy1~6~(((5~methylpyridin~2~y1)amino)methyi)mo1‘pholininoline~
&-carbonitriie; ;
3-{(2R, 65)-2-methyl-6-{({(5-methylpyridin-2-yaminomethylimo ino}quinoline-
8-carbonitrile;
5-((28.6R}-2-(((R}-2~(hydroxymethylypyrrolidin-1-yl)methy
methylmorpholine)quinoline-8-carbonitrile; f
S-((2K, 6R)-2-((2,2-dimethylpyrrolidin-1- yi}mcﬁ}yl) ethyimmphoh11o)qu1nohne~8
carbonitrile; ,@
5-(¢{2S,6R)-2-((2-isopropylpyrrolidin-1-yhmeth - 6—methylmmphohno)qumohne 8-
carbonitrile; /

5-{(2R,65)- 2~melhy1 ~6-({(5)-2- methylpyg:ﬁhdm 1-yDmethyDmorpholine)quinoline-8-

carbonitrile;

S3-({2R, 68)-2-methyl-6-({(S)-3 phmfﬁfyrmiidmm1-y1)methyi)morpho1in0)quinoline~8-
carbonitrile; _5“5#
5-((2R, 65')—2—methyl—6~_(((R'
carbonitrile; | ,
5-((28,6R)-2-(((5)-3 ;ﬁdmxypynolzdm-l yl)mcthyi) 6-methyimorpholino)quinoline-

8- calbomtule _ %

—methylpyrrolidin— I-yDmethyl)morpholinoiquinoline-§-

8-carbonitrile;
5-((2R,6f -2—methy1-6—((3-phenylpyrrolidin—l-yl)methyi)moﬁphoﬁno)quinoline—S~
carbonitrile
28, 6R)-2-({{6~-methoxypyridin-3-yDaminomethyl)-6-
methyg: }01'pholiﬁo)quin01ine—8—carbonitz‘ﬂe;
5-((2R, 68)-2-methyl-6-(((R)-2-methylpyrrolidin-1-yDmethylmorpholino yquinoline-8-

Farbonitrile;
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5-((25, 6R)-2~((2,5-dimethylpyrrolidin-1-y))methyl)-6-methylmorpholino)quinoline-8-
carboniirile;

5-((25,6R)-2-(((4-methoxypyridin-2-yl)amino)methyl)-6-
methylmorpholiro)quinotine-8-carbonitrile;
| 5-((25, 6R)-2-(((6-methoxypyridin-2-yl)aminoymethyl)-6-
methylmorphoiino)quiﬁeline~8~carbonitrile;

5-((2R, 65)-2-methyl-6-(((1 -phenyl-7 Fl-pyrazol-5-
yhamino)methyl)morpholino)quinoline-8-carbonitrile;

5-((2S, 6R)-2-(((S)-2~(hydroxymethyl}pyrrolidin-1 -y )methyl)-6-
methylmorpholino)quinoline-8-carbonitrile;

5-((28,6R)-2-({(R)-3-hydroxypyrrolidin-1-y!)methyl)-6- methyil10h'n0)quinoiine~
8-carbonitrile; 4

5-((2R, 65)-2-methyl-6-(((S)-3-methyipyrrolidin-1 -yl)me vy morpholire)quinoline-8-
carbonitrile;
S-((25,6R)-2-((3,3-dimethylpyrrolidin-1 - yl)methygi-6—methylmo1phohno)qumolme -8~
carbonitrile; /

(2R 6R):2-methyl-6-((R)-3-phenyl-1- (o lidin-1-
yDpropylymorpholino)quinoline-8- calbomulie

5-{(2R, 6R)-2-methyl-6-((S)-3- pheny;fl’ (pynohdm—l—
yDpropyl)morpholino)quinoline-8-carbonitriie;

3-((28, 6])-2-(((3~methoxypyri m 2-yDamino)methyl)-6-
methylmorpholino)guinoiine-§- ~catk omtu}e

5-((28, 6R)-2-(((R)-3~ hydégxyplpendm 1-yDymethyl}-6-methylmorpholine)quineline-

8-carbonitrile;

5-((2R, 68)-2-methyl-6-((2- methyipzpendlm -yhimethylimorpholino)quinoline-8-

carbonitrile;

#
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5-((28,6R)-2-((2-ethylpiperidin-1-yDmethyl)-6-methylmorpholino)quineline-§-
carbonitrile;

5-(728,6R)-2-((2,3- d1methy1p1pe1azm— -ylmethyl)-6-methylmorpholino)quinoline-8-
carbonitrilg;

5-((2R, 65‘)-2-maﬁzyl~6~((pyr§din—3 -ylamino)methylymorpholino)quinoline-8-
éa;‘bonitrile;

3-((2R, 65)-2-methyl-6-((pyridin-4-ylamino)methylymorpholino)quinoline-8
carbonitrile;

5-((2R. 65)-2-methyi-6-(({S)-2-(trifluoromethy)pyrrolidin-1-
ylymethyhmorpholino)quinoline-8-carbonitrile;

5-((2R, 65)-2-methyl-6-((4-methylipiperidin-1 —yl)meﬂlyi)mmphoo)qmnohne 8-
carbonitrile;

5-((25,6R)-2-((4,4-difluoropiperidin- 1 -ylymethyl)-6-methy

carbonitrile;

01ph01ino)quinoline~8~

5-((2R, 65)-2-methyi-6-((4-phenylpiperidin-1+ yl)m1y})m01pholmo)qumoime 8-
carbonitrile;
5~((25,6R)-2-((4-fluoropiperidin-1 -yl)methy, -6-methylmorpholino)quincline-8-

carbonitrile; , ﬁ‘

3~((25,6R}-2-((cyclopentylamino)met} 51)-
carbonitrile; ’

5-{(2R, 65)-2-methyl-6-(((3- me_ :
carbonitrile; y '

5-{(2R,65)-2-methyl-6-

8-carbonitrile;

onitrile;

5-((285, 6R)-2-((2,5-dimethylpiperazin-1-ylymethyl)-6-methyimorpholino)quinoline-8-

carbonitriie;
"
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5-{(28, 6R)-2-((4-acetylpiperazin- [-yDmethyl)-6-methylmorpholino)quinoline-8-
carbonitrile;
5-((25,6R)-2-({((25,4R)-4-hydroxy-2-(hydroxymethyDpyrrolidin-1-yDmethyl)-6-
methylmorpholino)quinoline-8-carbonitrile; p
5~{(ZR, 65)»-2-methyl-6-(((R)-2-methyipiperazin-1- yl)meﬂ1y1)morphohno)qu1noimc-
carbonitrile;
3~((ZR, 65)-2-methyl-6-(((R)-3-methylpiperazin-1- yl)methyl)morphohn{})quiz
carbonitrile;
_ 5-((2R, 65)-2-methyi-6-(((S)-3-methylpiperazin-1-yDmethyl)morpholi
carbonitrile;
5-((2S8, 6R)-2-(((2R,5R)-2,5-dimethylpiperazin-1-ymethyl)-6-
methylmorpholino)quinoline-8- carbonitrile;
5-((28, 6R}-2-(((2R,58)-2,5-dimethylpiperazin-1- yl)meth ;

methylmorpholine)quinoline-8-carbonitrile;

uinoline-S-

5-((2R,68)-2-methyl-6- (({4—methylcyclohexyl)au 'methyl)mmphclmo)qumohne 8-

carbonitrile; y
5-({28, 6R)-2~((cyclobutylamino)ymethyl)-6-1
carbonitrile; : &

5-(£25,6R)-2~((cycloheptylamino)meth Y1) 6-methylmerpholino)quinoline-8-
carbonitrile; 4
5-((25,6R)-2-(((4-hydroxycyelg

8-carbonitrile;

‘ié;xyi) aminoymethy!)-6-methylmorpholino)quinoline-

5-({25,6R)-2~ (((Q-hydro cyclopentyl)amn}o)meihyi) a-methylmorn phohno)qumohne-
8-carbonitrile; f

5-((2R,65) ~2~me by ~6~*€((2—methylcyclohexyl)&mino)methyl)morpholino)quii:toline—8—
carbonitrile; /

5-((2R, 6S)~methy1 6-(((5-phenylpyridin-2 nyl)ammo)meﬂwl)morphohno)qumohne-
8-carbonitrile; 4 ’

5-((2#, 65)-2-methyl-6-(((3-phenylpyridin-2-yDaminoymethyl)morpholino)quinoline-

7S5-((2S, 6R)-2-{({{15,3R)-3-hydroxycyclopentyljamine)methyl)-6-
vimorpholino)guinoline-8-carbonitrile;
5-((25, 6R)—2~(((3»ethoxypy1‘idin~2—y])amino)methyl)-6—me‘thyhn0r§h01ino)q‘uinoline—
8-carbonitrile; )
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5-((2R, 68)-2-methyl-6-({(2-phenylpyridin-4-yl)aminoymethylmorpholine )quinoline-
8~carbonitrile;

5-{{2R, 65)-2-methyl-6-{{{6-phenylpyridin-2-yhamino ymethymorpholino)quinoline-
§-carbonitrile; _

(S)~5-{2-({pyridin-2-ylamino)methyl)morpholino)quinoline-§-carbonitrile; 7

5-((2R, 65)-2-methyl-6-((2-methyl-5-oxopiperazin-1-yhmethyl)morpholino)quing
8-carbonitrile; | p

‘. 5-((2R, 68)-2-methyl-6-((4-methylpiperazin- 1 -yl)methyl)morpholino)quing

“carbonitrile;

5-((2R, 65)-2~-methyl-6-{(4-propylpiperazin- 1~y1)methyl)m01pholm uinolin_e«fi-
carbonitrile;

5-((25, 6R)~2-{{4-(dimethylaminopiperidin-1-ylmethyl}-6- ..
methylmorpholinoe)quineline-8-carbonitrile;

5-{(2S,6R)-2-([ 1 ,4'-bipiperidin]- 1’-y1m<:thy§) 6- methy o1‘ph01ino)quinoline~8»
catbonitrile; '

5-{(2S,6R)-2~([1,4'-bipiperidin}-1"-vimethyl)- 6~ 'fethyhnorphohno)qumohne 8-
carbonifrile dihydrochloride; '

5-((2S, 6R)-2-(((R)-3-aminopiperidin-1- flfpgethyi) 6-methylmorpholino)quinoline-8-
carbonitrile;

(2R, 685)-4-(8-chloro-1,7- naphihyz%n" -5-y1)-2,6-dimethylmorpholine;

S-{(25,6R)-2- ((4—ammopipend'_ =
carbonitrile;

5-((2S, 6R}-2-{{(5~ ﬂumq ‘

—carbonitrile;

-l-yl}methyl) 6-methylmorpholmolquinoline-§-

rimidin-2-ylamino)methyl)-6- -

methylmor phohno)qumohneé-

pholino)quinoline-8-carbonitrile;
«({2R, 65)-2~methyl-6-((4-(pyridin-2-yl)piperazin-1-yl)methyl)morpholino)quinoline-
‘honitrile;

5-{(2R, 65)-2-methyl-6-{(4-(pyridin-4-yl)piperazin-1- yl)me‘ihyl)mmphohz‘ao)qumolme—
8-carbonitrile;

>
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N-(1-(({28, 6 R )-4-{8-cyanoquinolin-5-yD-6-methylmorpholin-2-ylimethyi)piperidin-4-
ylacetamide; .

N-(1-(((2S,6R )-4-{8-cyanoquinolin-5-y1)-6-methylmorpholin-2-ylmethyDpiperidin-4-
ylacetamide hydrochloride;

3-{(2S,6R)-2-(((1,8-naphthyridin-2-yl)amino)methyl)- 6—methy1m01“pholmo)qumolm

8 carbonitrile;
1-(((28,6R )4~ ~(8-cyanoquinolin-5-yl)- 6-methy1m01phohn 2- yl)methyl)pipel' i .
carboxamide;

N-(1-(((25, 6 R)-4-(8-cyanoquinolin-5-y1)-6-methylmorpholin-2- y])me’d pipericiin—-f!»—'
| yl)benzam1dc

5-((28,6R)}-2-({4-isopropylpiperazin-1-ymethyl)-6- me{hylmoz‘p K hno)qum{}hne 8-
carbonitrile;
4-(((25,6R}-4-(8-cyanoquinolin-5-yh)-6-methylmorpholin; : yvDmethyl)piperazine-1-
carboxamide;

5-((28,6R)-2-({4-cyclohexylpiperidin-1- yl)methyl)«
carbonitrile;

5-{(2R, 6S)—___2-methy1—6—((4 (pyrrolidin-i- yl)gjperidin-l-
yhmethylymorpholino)quinoline-8-carbonitrile; ﬁ

5-((2R, 6 R)-2-({4-cyclohexyl-1[1-1,2, ,‘ﬁxazal T-vDmethyl)-6-
methylmorpholino)quinoline-8-carbonitri

5<((2R, 6R)-2-methyl-6-((4-phepi-/ H-1,2,3-triazol-1-

..methylmorphoimo)qumohne 8-

yhmethylmorpholino)quinoline-8-ghrbanitrile;
5+((2R, 65)-2-methyl-6-((Z
8-carbonitrile; Y
5-((25,6R) ~2~((ig/§f’/ﬁy1§ayrimidin—2—yl)amino)methyl)w6wmethylmorphoﬁno)quinolin&
8-carbonitrile; ‘

5-({25,6R)- {f” (({6-amino-3,5-dimethylpyridin-2-yl)amino)methyl}-6-

Foxo-[1,4-bipiperidin}-1'-yl)methyl)morpholino)quinoline-

&

methyimorpholis o)qumohne—fﬂ—cal bonitrile;

S)-2-methyl-6-((pyrazin-2-vlamino)methyl ymorpholino)guinoline-8-

((2S,6R)-2-(({1,3-dimethyl-/ H-pyrazol-5-yi)amino)methyl)-6-
megtylmorpholino)quinoline-8-carbonitrile;
5-((2!%, 7R)-2-(hydroxymethyl)-7-methy!-1,4-oxazepan-4-yl)quinoline-8-carbonitrile;

»
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5-((2S, 6R}-2-((4-ethylpinerazin-1-yl)methyl}-6-methylmorpholino)quinoline-8-
carbonitrile;

5-((2R, 65)-2-methy1-6-({3-(pyrrolidin-1-yl)azetidin~1 -
ylmethyl)morpholino)quinoline-8-carbonitrile;

| 5-((ZR, 65)-2-methyl-6-((3-(piperidin-1-yhazetidin-1-

yhmethyl)morpholine)quincline-8-carbonitrile;

5-({28,6R)-2~({(R)-2 4-dimethylpiperazin-1-yl)methyl)-6-
methylmorpholino)quinoline-8-carbonitrile;

5-{(25, 6 R j-2-({4-(hydroxymethyl)piperidin-1-ylymethy!)-6-
methylmorpholine)quineline-8-carbonitrile; __

5-((2S,6R)-2-((R)-[1,3-bipyrrolidin]-1"-ylmethy!)-6-methylmo Iino)quinoline—S—
carbonitrile; _

5-({2R, 68)-2-methyl-6-({{R)-3-(piperidin-1-yD)pyrrolidin-
yhmethylymorpholino)quinoiine-8-carbonitriie;

5-({2R, 65)-2-methyl-6~{{4-methyl-1,4-diazepan-1-yt A nethyl)mm‘pholino)quinoii11e~ g-

carbonitrile;
5-((25,6R)-2-((4-benzoylpiperazin-1- yl)me%ﬁl) -6- methylmo1pholmo)qumohne -8-
carbonitrile; &

;g
N-(1-((12S, 6R)—4 (8-cyanoquinolin-5 /ﬁ% 6-methylmorpholin-2-ylmethy{piperidin-4-

ylnicotinamide; ’g
&
N-(3-(((25, 6R)-4-(8-cyanoduing m—5~yl) 6~-methylmorpholin-2-ylymethyhpiperidin-4-
yDisonicotinamide; '

N-(1-({(25,6R)-4-(8-cva ygﬁqumohné -y}-6-methylmorpholin-2-yDmethyDpiperidin-4-
yhipicolinamide; e
N-(1-({{25,6R)~ %yanoqumohn—ﬁ yI}- 6~methy1m{>rpholm— -ylymethyl)piperidin-4-

yhhexanamide;

-(1-(((25,6R)-4-( 8~ cyanoqumolm—ﬁ yb)-6-methylmorpholin- 2—y1)methy1)p1pcudm -4-
valamide;

5-((28, 7E)-2-(§1,4'-bipiperidin}-1'-ylmethy!)-7-methyl-1,4-oxazepan-4-yhguinoline-8-
carbonitrile;

&
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5-((2R, 65)-2-methyl-6-((4-morpholinopiperidin-1-ylymethyl)morpholino)quincline-8-
carbonitrile;
fert-butyl 4-(1-((¢2S, 6R )-4-(8-cyanoquinolin-5-yl)-6-methylmorpholin-2-
yDmethyl)piperidin-4-yl)piperazine-1-carboxylate; ) 4
tert-butyl A-(4-(((2S, 6R)-4-(8-cyanoquinolin-5-y1)- 6—mcthy1morphoh
yl)methyl)plpeza:?m 1-yDpiperidine-1-carboxylate;
5-{(2R. 68)-2-methyl-6-({4-{piperazin-1 -ylipiperidin-1-
yl)fnethyi)mmpholhm)quinoline-S—car’soni‘{rﬂe;
5-({2R, 6S)-2-methyl-6-((4-(piperidin-4-y])piperazin-1-
yf)ihethyl)morphﬂlino)quinolinensucarbonitri}e;
5-((2R, 65)-2-methyl-6-((3~-(4-methylpiperazin-1-yDazetidin-1- 4
yhmethylymorpholino)quinoline-8-carbonitrile; _
5-((25,6R)-2-([4,4"-bipiperidin}- 1 -ylmethyl)-6-methylmo olino)quinoline-8-
carbonitrile;
5-((25,68)-2-{(1'-acetyl-[4,4"-bipiperidin]-1- yl)me_‘
methylmorpholino)quinoline-8-carbonitrile;
5-((2R, 65)-2-methyl-6-((1methyl- 4,4‘~bi%§§é:ridin]-1—
yhmethylmorpholino)quinoline-8-carbonitrile; 4
5-((2R, 65)-2-methyl-6-((3- (pipcrazinp i'fj‘fl)a:zetfld'111-1-

yhmethylymorpholino)quinoline-8-carbor ﬁ ule
A

5-((28,6R)-2~((3-(4-acetylpipergzin-1-ylazetidin-1-y)methyl)-6-

yhmethyimorpholinoiquinoline-8-carbonitrile;
=((25,6R)-2-((4-(1-acetylpiperidin-4-yDpiperazin-1-ymethyi)-6-
yimorpholino)quinoline-§-carbonitrile;
3-((25,6R)-2-((4-(1-1sobutyrylpiperidin-4-yl)piperazin- | -ylymethyl}-6-
methylmorpholino)quinoline-8-carboniirile;

3
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5-{(28,6R)-2-((4-{1-benzoylpiperidin-4-ypiperazin-1-yDmethyl)-6-
methylmarpholine)quinchine-8-carbonitrile;

5-((28,6R)-2-((3-(4~isobutyrylpiperazin-1-ylazetidin-1-yDmethyl)-6-
methyimorpholino)quinoline-8-carbonitrile;

5-((28,6R)-2-((4-{4-acetylpiperazin-1-yDpiperidin-1-yDmetlyl}-6-
rﬁethyimorphoiino}quinoﬁne—S-Gaz'bonitrﬂe;

3-((25,6R)-2~((4-(4-isobutyrylpiperazin-1-ylpiperidin-1-yD)methyl)-6-
methylmorpholino)quinoline-8-carbonitrile;

5-((28, 6R)-2-((4-{4-benzoyipiperazin-1-ylpiperidin-1-yDmethyl)-6-
méthy}morphoéino)quinoiineu8~carbon'1trile;

5-((2R, 65)-2-methyl-6-((4-(4-methylpiperazin-1-yl)piperidin-1

yDmethyl)morpholino)quinoline-8-carbonitrile;

(€25, 6R)-2-{((S)-2 4-dimethylpiperazin-1-yD)methyl)-6-
meftylmorpholino)quinoline-8-carbonitrile;

5-(¢28,6R)-2-(({R)-3,4-dimethylpiperazin-1-yl)methyl)-6-
methylmorpholino)quinoline-S-c:_arbonitrile ; 7

&
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5-{(28,6R)-2-(((5)-3 ,4-dimethylpiperazin-1-yDmethyl)-6-
methylmorpholine)quinoiine-§-carbonitrile;

5-((28,6R)-2-(((5)-3-ethylpiperazin-1-yDmethyl)-6-methylmorpholino )quinoline-8-
carbonitrile;

5-{(28,6R)-2-({(S)-3~cthylpiperazin- l-yl)methyl) G- methylmmphohno)qumolme
calbom’ulle dihydrochloride; f

5-((2S,6R)-2~(((S)-3-ethyl-4-methylpiperazin-1-y)methyl)-6-
methylmorpholino)quinoline-8-carbonitrile;

5-((28, o’R} 2-{(4-(azepan-1-yhpiperidin-1-yDmethyl)-6- me%hyimmpho #io)quinoline-
8-carbonitrile;
5-{(28,6R}-2-((5)-]1,3'-bipyrrolidin]-1 ’~y1met§1y1)~6~methyln101pino)quino line-8-
carbonitrile: /

5-{(2S, 6R)-2-{(3~(4-aminopiperidin-1-ylazetidin-1-yDmep
methylmorpholino)quinoline-8-carbonitrile; '

N-(1-(1-(((25, 6R)—4~(8—cyanoquinoﬁn-S~yl)—6‘—met orpholin-2-yl)methyl)azetidin-

3-yDpiperidin-4-yDacetamide; 4

Ne(1-(((2S, 6R)-4-(8-cyanoquingfin-5-y1)-6-methylmorpholin-2-yDmetiy Dpiperidin-d-
y1)-1,3-dimethyl-1/1 —pyrazoie#-c%dﬁamide;

N-(1-(1-({(2S, 68)-4-(8-cy inoquinolin-3-yij-6-methylmorpholin-2-yDmethyDazetidin-
3-yDpiperidin-4-yl)-1,3 -éin}gjf I H-pyrazole-4-carboxamide;

nitrile;

N-(1-(((25,6R)-4-(8- cyanoqumoim~ -yl)-6-methylmorphoiin-2-yDmethyi)azetidin-3-

vlhacetamide;

P
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N-(1-{((28,6R)-4-(8-cyancquinclin-5-yl)-6-methylmorpholin-2-ylymethylazetidin-3-
yl-4-flnorobenzamide; _
N=(1-(((2S,6R)-4-(8-cyanoquinolin-5-y1)-6-methylmorpholin-2-ylymethyi)azetidin-3-
ylimethanesulfonamide; _
N-(1-((¢285,6R }-4-(8-cyanoquinolin-5-yi}-6- methylmomhoim 2-ymethylazetidin-3 4
y1)-4- ﬁuombenzenesulfonaﬁude 4
N-(1-(((25, 6R)-4-(&-cyanoquinolin-3-y1)-6-methylmorpholin-2-yDmethyl)azej# |
y1)-1,3-dimethyl-! H-pyrazole-4-sutfonamide; ' 4
N-(1-(({28S,6R)-4~(8-cyanoquinolin-5-y|)-6-methylmorpholin-2-yhmethgf)piperidin-4-
yI)-1,3-dimethyi-] H-pyrazole-4-suifonamide; _
N-(1-(((25,6R)-4-(8-cyanoguinolin-5-yl}-6~ methylmoxpholm-} ethyi)azetidin-?)-
yDisobutyramide;
5-((2R, 68)-2-methyl-6-(((S)-2-methyl-5-oxopiperazin-1
yDmethyl)morpholino)quinoline-8-carbonitrile;
5-(2R,65)-2-methyl-6-(R)-2-methyl-5-oxopipersy --1-
ylymethylhmorpholino)quincline-8-carbonitrile; g
5-((2R, 65)-2-methyl-6-{((R)-2-methyl-3- oxa‘zpelaan~l~

ylymethyDmorpholino)quinoline-8-carbonitrile; f '

VN-((S)-1~(((2S, 6R)-4-(8-cyanoquinolin-5-y}-6-methylmorpholin-2-
ethyDpyrrolidin-3-yhisobutyramide; .

N-((8)-1-(((2S, 6R)-4~(8~cyanoquinolin-5-y1)-6-methylmorpholin-2- |
yDmethyl)pyrrolidin-3-yl)benzamide;

»
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5-((28, 6R)-2-(((S)-3-(dimethylamino)pyrrolidin-1-yDmethyl}-6-
methylmorpholino)quinoline-8-carbonitrile;

5-((2R, 6R)-2-methyl-6-({pyrazin-2-yloxy)methyl)morpholino)quinoline-8-
carbonitrile; _ y

N-(1-((2S,6R)-4-(8-cyanoquinolin-5-y1)-6-methylmorpholin-2- yl}methvl)d?etldm—
yDbenzamide;

5-((28,6R)-2-((3,3-dimethylpiperazin- 1 -yDmethyl)- 6—methylm01phoi1no)qu1 Fline-
carbonitrile dihydrochloride, )

5-({2R, 68)-2-methyl-6-((3,3 4-trimethylpiperazin- 1 —yi)methyl)mmph )quineline—
8-carbonitiile dihydrochloride;

ethylpiperidine-4-carboxamide;
1-(((2S, 6R)-4~(8-cyanoquinolin-5-y1)- 6~methyhnorph
ethylpzpm1c§me~4-calb0xam1de hydrochloride;

carbonitrile;
5-((2R, 6R)-2-methyl-6- ((R) - y11m1dm~ -yloxy)ethyDmorpholino)quinoline-8-
carbonitrile;

5 ((2R 6R)-2-methyl-6 Eg;(@ 1-(pyrimidin-2-yloxyethylmorpholino)quinoline-8-

" 5-((28, 6R)-2-([1,4'-bipiperidin]-1'-ylmethyD-6-methylmorpholino)quinoline-§-
and S5-{(2R, 7R)~2~(hydr0xymethyi)-7-methyi¥ 1,4-oxazepan-4-yhquiholine-8-

9. A compound of Formula (11}
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By

Re.

(Im
wherein

Ri; is H or methyl;

Rig is H or, when both By and R are H, is methyl-1,4’-bipiperidinyi;
Ry is ~H or is ~CHy- substituted by 1,4’-bipiperidinyl, oxo-, hydroy methylpyridinyl, or
pipertdiny! optionally substituted with hydroxyl, -N{Cls),, or pipgddinyl. '

10. The compound of claim 9, wherein said cozd is selected from the group
consisting of; - (

5-(3-{([1,4"-bipiperidin]-1'-ylmethyphenyl)qus ';JIin.e~8—carb0nitriie;

5-(4-(T1 4"bipiperidin]-1'-yvlmethylipheny -tiﬁinolin&8-carbon'1trile;

5-(3~-formyl- S-methyiphcnyl)quinolinc ﬁiarbo;}itrile:'

5-(3-(hydroxymethyl)- Dumethylphe,qu1111101111@~8 carbonitrile;

5~(3-(chloromethyl)-5-methylphg 4

efiyl)quinoline-8-carbonitrile;
5u(3- ((4~hvdmxyp1peudm-1‘5meihyf)—5 -methylphenyliquinoline-8-carbonitrile;
5-(3-((4- (dzmcthylammo)

carbonitrile; ya

eudm~1~yi)me§hyl) S-methylphenyhquinoling-8-

A
5-(3~-methyl-5-((4- 1€thyipxp01azm— ~y)methyl)phenyl)quinoline-§-carbonitrile; and

5-(3-({1 ,4'—b1pzp1d1n} 1-yimethyl)-S-methylphenyl)quinoline-8-carbonitrile,

od for treatment of systemic lupus erythematosus or lupus, comprising
pharmaceuticaily effective amount of a compound or pharmaceutically
acceptabl of any one of claims 1-10.

The method of claim 11, wherein said compound is administered as a

aceuticaily acceptable salt.
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13. A method for antagonizing TLR7, comprising administering a pharmaceuticaily
effective amount of a compound or pharmaceutically acceptable salt of any one of claims 1-
10.

14. A method for antagonizing TLRSE, comprising administering a pharmaceuticatly
effective amount of a compound or pharmaceutically acceptable salt of any one of claims
10, V4

15, A pharmaceutical composition comprising at least one
pharmaceutically accep{able salt of any one of claims 1-10 and at least one phar euﬁcaﬂy
acceptable carrier.

| 16. The pharmaceutical composition of claim 15, wherein ‘_r..:':r;;'{ compound or
pharmaceutically effective salt thereof has an 1CS50 less than or 100 nM against
human TLR7 receptors in a HEK-293 cell line.

17. The pharmaceutical composition of ciaim 15, wherein said compound or
pharmaceutically effective salt thereof has an IC50 less than opequal to 20 nM against human
TLR7 receptors expressed in a HEK-293 cell line.

18.  The pharmaceutical composition of Cll 15, wherein said c;ompounci or
pharmaceutically effeciwe salt thereof has an IC50 éﬁse than or equal to 5 nM against human
TLRY receptors expzesscd in a HEE-293 cell hn@ﬁf

16, The pharmaceutical compositi “of one of claims 16-18, wherein the IC50
against human TLR7 receptors’ exple,ssedyl a HEK-293 cell line is measured by (1) plating
cells of the HEK-293 cell line stably expressing TLR7 in Dulbecco's modified Eagle's
medium containing 10% fetal bovi "erum at a density of 2.22X105 cells/ml into a 384-well
piate and incubating for 2 ; at 37°C, 3% CO2, (2) adding the compound or
pharmaceutically acceptable It thereof and incubating the cells for 30 minutes; (3) adding
CL097 (InvivoGen) at 3

quantifying NF-kapp dependent reporter activation by measuring fuminescence,

flmle@and mcubatmg the cells for appmmmately 20 hours; and (4)
4d for treatment of a systematic lupus erythematosus, cutaneous [upus,
neuropsychiatri upas, or lupus, comprising administering a pharmaceutically effective
amount of a gmpound or pharmaceutically acceptable salt of any one of claims 1-10.
The method of claim 20, wherein said compound is administered as a

¢eutically acceptable salt.
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