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MACROCYCLIC OREXIN RECEPTOR AGONISTS AND USES THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority to U.S. Provisional Application No.
63/442,247, filed January 31, 2023, which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] Orexin is a neuropeptide specifically produced in particular neurons located sparsely in the
lateral hypothalamus and its surrounding area. Orexin consists of two subtypes, orexin A and
orexin B. Both orexin A (OX-A) and orexin B (OX-B) are endogenous ligands of the orexin
receptors, which are mainly present in the brain. Two orexin receptors have been cloned and
characterized in mammals. They belong to the super family of G-protein coupled receptors: the
orexin-1 receptor (OX or OX1R) is partially selective for OX-A and the orexin-2 receptor (OX2
or OX2R) is capable of binding OX-A as well as OX-B with similar affinity. The physiological
actions in which orexins are presumed to participate are thought to be expressed via one or both

of OX1 receptor and OX2 receptor as the two subtypes of orexin receptors.

[0003] Orexins regulate states of sleep and wakefulness making the orexin system a target for
potential therapeutic approaches to treat sleep disorders. Orexins are found to stimulate food
consumption in rats suggesting a physiological role for these peptides as mediators in the central
feedback mechanism that regulates feeding behavior. Orexins have also been indicated as playing

arole in arousal, emotion, energy homeostasis, reward, learning and memory.

[0004] There is a need for compounds that modulate orexin receptors, as well as compositions and

methods for treating a disease or disorder that is treatable by administration of an Orexin agonist.
SUMMARY

[0005] The present disclosure is directed to compounds that are agonists of the orexin-2 receptor
as well as pharmaceutical compositions thereof and uses thereof in treating a disease or disorder

that is treatable by administration of an Orexin agonist.

[0006] In one aspect, the present disclosure provides a compound of Formula (I):
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or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein:

L is a linker selected from aryl, heteroaryl, —carbocyclyl-(CR7CR7),-O—, and —
heterocyclyl-(CR7CR7)-O—, wherein —carbocyclyl-(CR7CR7)-O- and —heterocyclyl-
(CR7CR7)-O- have the following orientation:

‘carbocyclyl*(-‘ ‘»heterocyclyl—(—é

is phenyl, 5- or 6-membered heteroaryl, cycloalkyl, or heterocyclyl,;

R3 R4

V and Z are each independently —O—, —CRgRo—, or -NRi¢—;
Xis -O—, —CR11R12—, or —-NRi3—;
Y is a bond, —O—, —CRgRo—, or —-NRi9—;

Ri and R are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl, or R; and

Ro together with the atom to which they are attached form a carbocycle or heterocycle;

Rs3 and R4 are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl, or R3 and
Rastogether with the atom to which they are attached form a carbocycle or heterocycle;

Rs is alkyl, cycloalkyl, alkylene-cycloalkyl, heterocyclyl, alkylene-heterocyclyl, aryl,
heteroaryl, alkylene-heteroaryl, or alkylene—S(O),—alkyl;
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Rs is H, alkyl, cycloalkyl, heterocyclyl, alkylene-cycloalkyl, alkylene-heterocyclyl, or -
CN;

R7 and R7 are each independently H, halogen, or alkyl;

Rsg and Ry are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl, or Rg and

Ro together with the atom to which they are attached form a carbocycle or heterocycle;

Ri11 and Ry are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl; or Ri1

and Riz together with the atom to which they are attached form a carbocycle or heterocycle;

Rio and Ri3 are each independently H, alkyl, cycloalkyl, alkylene-cycloalkyl,
heterocyclyl, alkylene-heterocyclyl, —(C=0)alkyl, -(C=0)cycloalkyl, -(C=0O)heterocyclyl,—
(C=0)-0-alkyl, -(C=0)-O-cycloalkyl, —-(C=0)-O-heterocyclyl, -(C=0)—-O-heteroaryl, —
S(0),—alkyl, —=S(O),—cycloalkyl, or —S(O),~heterocyclyl,

m, n, and p are each independently O, 1, or 2; and
risOor 1.

[0007] In some embodiments, the present disclosure provides a compound of Formula (IA-1):

Rs
NH
n Ry
Rz
}—o e

(Y—Z
e (IA-1)
or a pharmaceutically acceptable salt thereof,

wherein:

is phenyl, 5- or 6-membered heteroaryl, cycloalkyl, or heterocyclyl;
V and Z are each independently —O—, —CRgRo—, or -NRio—;
Xis —O—, —CR11R12—, or —NR13—;

Y is a bond, —O—, —-CRgRy—, or -NRp—;
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As and Ags are each independently —O— or —-CHaz—;

Ri1, Ro, R3, R4, Rg, Ro, Ri1, and Rz are each independently H, halogen, alkyl, cycloalkyl,
or heterocyclyl; and/or R and Rz together with the atom to which they are attached form a
carbocycle or heterocycle; and/or R3 and R4 together with the atom to which they are attached
form a carbocycle or heterocycle; and/or Rg and Ro together with the atom to which they are
attached form a carbocycle or heterocycle; and/or Ri; and Ri2 together with the atom to which

they are attached form a carbocycle or heterocycle;

Rs is alkyl, cycloalkyl, alkylene-cycloalkyl, heterocyclyl, alkylene-heterocyclyl, aryl,
heteroaryl, alkylene-heteroaryl, or alkylene—S(O),—alkyl;

Rs is H, alkyl, cycloalkyl, heterocyclyl, alkylene-cycloalkyl, alkylene-heterocyclyl, or -
CN;

Rio and Ri3 are each independently H, alkyl, cycloalkyl, alkylene-cycloalkyl,
heterocyclyl, alkylene-heterocyclyl, -(C=0)alkyl, -(C=0O)cycloalkyl, -(C=O)heterocyclyl, —
(C=0)-O-alkyl, -(C=0)-O-cycloalkyl, -(C=0)-O-heterocyclyl, -(C=0)-O-heteroaryl, —
S(O),—alkyl, —S(O),—cycloalkyl, or —=S(O),~heterocyclyl; and

m, n, and p are each independently O, 1, or 2.

[0008] In some embodiments, the present disclosure provides a compound of Formula (IB-1):

R5\
NH
n R1
Re

R3 R2

Q7
Y—Z/go
V{xt,

or a pharmaceutically acceptable salt thereof,

(IB-1)

wherein:

Ar is an aryl or heteroaryl linker;

is phenyl, 5- or 6-membered heteroaryl, cycloalkyl, or heterocyclyl,;
4



WO 2024/160822 PCT/EP2024/052241

V and Z are each independently —O—, —CRsRo—, or -NR1o—;
Xis —O—, —CR11R12—, or -NR3—;
Yis a bond, —O—, —-CRgRo—, or -NR1o—;

R1, Ro, R3, R4, Rg, Ro, Ri1, and Rz are each independently H, halogen, alkyl, cycloalkyl,
or heterocyclyl; and/or R and Rz together with the atom to which they are attached form a
carbocycle or heterocycle; and/or R3 and R4 together with the atom to which they are attached
form a carbocycle or heterocycle; and/or Rg and Ro together with the atom to which they are
attached form a carbocycle or heterocycle; and/or Ri; and Riz together with the atom to which

they are attached form a carbocycle or heterocycle;

Rs is alkyl, cycloalkyl, alkylene-cycloalkyl, heterocyclyl, alkylene-heterocyclyl, aryl,
heteroaryl, alkylene-heteroaryl, or alkylene—S(O),—alkyl;

Rs is H, alkyl, cycloalkyl, heterocyclyl, alkylene-cycloalkyl, alkylene-heterocyclyl, or -
CN;

Rio and Ry3 are each independently H, alkyl, cycloalkyl, alkylene-cycloalkyl,
heterocyclyl, alkylene-heterocyclyl, —(C=0)alkyl, —(C=0)cycloalkyl, -(C=0O)heterocyclyl, —
(C=0)-0O-alkyl, -(C=0)-O-cycloalkyl, -(C=0)-O-heterocyclyl, -(C=0)-O-heteroaryl, —
S(O)—alkyl, —S(O),—cycloalkyl, or —=S(O),—heterocyclyl; and

m, n, and p are each independently O, 1, or 2.

[0009] In some embodiments, R; and R, are each independently H, halogen, or alkyl. In some
embodiments, R1 and R; are each independently H or alkyl. In some embodiments, the alkyl is
methyl or ethyl. In some embodiments, R; and Rz are H. In some embodiments, R; and Rz are H
or halogen. In some embodiments, halogen is fluorine. In some embodiments, R; and R, together
with the carbon atom to which they are attached form a carbocycle or heterocycle. In some
embodiments, the carbocycle is a Cs. cycloalkyl. In some embodiments, the heterocycle is a 3-
or 6-membered heterocycle. In some embodiments, the heterocycle comprises 1 or 2 heteroatoms

selected from the group consisting of N, O, and S.

[0010] In some embodiments, Rz and R4 are each independently H, halogen, or alkyl. In some

embodiments, R3 and R4 are each independently H or alkyl. In some embodiments, the alkyl is
5



WO 2024/160822 PCT/EP2024/052241

methyl or ethyl. In some embodiments, Rz and R4 are H. In some embodiments, R3 and R4 are
halogen. In some embodiments, the halogen is fluorine. In some embodiments, R3 and R4 together
with the carbon atom to which they are attached form a carbocycle or heterocycle. In some
embodiments, the carbocycle is a Cs.¢ cycloalkyl. In some embodiments, the heterocycle is a 3-
or 6-membered heterocycle. In some embodiments, the heterocycle comprises 1 or 2 heteroatoms

selected from the group consisting of N, O, and S.

[0011] In some embodiments, Rs is alkyl, cycloalkyl, alkylene-cycloalkyl, heterocyclyl, alkylene-
heterocyclyl, heteroaryl, alkylene-heteroaryl, or alkylene—S(O),—alkyl. In some embodiments, Rs
is alkyl or haloalkyl. In some embodiments, Rs is Ci.s alkyl or Cis haloalkyl. In some
embodiments, Rs is Ci.s alkyl, Cs6 cycloalkyl, Ci3 alkylene-(Cs.s cycloalkyl), 4- to 6-membered
heterocyclyl, Ci3 alkylene-(4- to 6-membered heterocyclyl), 5- or 6-membered heteroaryl, Ci3
alkylene-(5- or 6-membered heteroaryl), or Ci.3 alkylene—S(0O),—C1.3 alkyl. In some embodiments,
Rsis alkyl optionally substituted with one or more halogen. In some embodiments, Rs is alkyl
optionally substituted with one or more fluorine. In some embodiments, Rs is alkyl, Ci.s alkyl, or
Cis haloalkyl. In some embodiments, Rsis Ci.3 alkylene -cycloalkyl, Ci.3 alkylene-heterocyclyl,
Ci-3 alkylene-heteroaryl, or Ci.3 alkylene —S(O),—alkyl. In some embodiments, Rs is alkylene-
cycloalkyl, alkylene-heterocyclyl, alkylene-heteroaryl, or alkylene—S(O),—alkyl, and the alkylene
is a methylene or ethylene. In some embodiments, Rs is alkylene-cycloalkyl, alkylene-

heterocyclyl, alkylene-heteroaryl, or alkylene—S(O),—alkyl, and the alkylene is a methylene.

[0012] In some embodiments, V is —O— or -CRsRo—. In some embodiments, V is —O— or —-NRio—
. In some embodiments, V is —O—. In some embodiments, V is -CRgRo—. In some embodiments,
Rs and Ry are each independently H or alkyl. In some embodiments, Rg and Ro together with the
carbon atom to which they are attached form a Cs cycloalkyl. In some embodiments, Rio is H,
alkyl, -(C=0)alkyl, or —S(O),—alkyl. In some embodiments, Rio is H or alkyl. In some

embodiments, the alkyl is methyl, ethyl, or isopropyl. In some embodiments, the alkyl is methyl.

[0013] In some embodiments, Y is a bond or -CRsRo—. In some embodiments, Rs and Ry are each
independently H or alkyl. In some embodiments, Rg and Rotogether with the carbon atom to which

they are attached form a Cs.s cycloalkyl.
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[0014] In some embodiments, Zis a -NR1o— or -CRsRo—. In some embodiments, Z is —NRio—. In
some embodiments, Rg and Ro are each independently H or alkyl. In some embodiments, Rg and
Ry together with the carbon atom to which they are attached form a Cs.s cycloalkyl. In some
embodiments, Rio is H, alkyl, -(C=0)alkyl, or —S(O),—alkyl. In some embodiments, Rio is H or
alkyl. In some embodiments, the alkyl is methyl, ethyl, or isopropyl. In some embodiments, the

alkyl is methyl.

[0015] In some embodiments, X is —CR11R12— In some embodiments, Ri1 and Riz are each
independently H or alkyl. In some embodiments, the alkyl is methyl or ethyl. In some
embodiments, Ri; and Riz together with the carbon atom to which they are attached form a Cs.¢

cycloalkyl.

[0016] In some embodiments, is phenyl or 5- or 6-membered heteroaryl. In some

(Ra)y” /\\:/5. Ra)i” \ {
embodiments, is phenyl. In some embodiments, is: or

wherein R. is halogen, alkyl, -CN, or alkoxy; and q is O, 1, or 2. In some embodlments isa
5- or 6-membered heteroaryl. In some embodiments, is a S-membered heteroaryl. In some
embodiments, is a 6-membered heteroaryl. In some embodiments, is pyridinyl,

pyrazinyl, pyrimidinyl, or pyridazinyl. In some embodiments, is pyridinyl. In some

embodiments, is:

N— —N
L § \ S
Ra)y” Rk A / e W Ra™ \—/C
\" \"
/
s)q

Tagvral
N N=N
@ (Ra)q /jé‘

[l (Ra)q/(\ /
wherein R, is halogen, alkyl, -CN, or alkoxy; and q is 0, 1, or 2. In some embodiments, R, is

(Ra)q (Ra)q
\

>
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\ . N
R N4 (Ra)q/%
\"

halogen, Ci.s alkyl, or -CN. In some embodiments, is or v,
wherein R, is halogen, alkyl, -CN, or alkoxy; and qis 0, 1, or 2. In some embodiments, R, is alkyl
optionally substituted with one or more fluoride. In some embodiments, R. is alkoxy optionally
substituted with one or more fluoride. In some embodiments, R, is F, CHz, CH2CHs, CH(CH3),
CF3, CHCF,, -OCHs, -OCH;CH3, -OCH(CHz),, -OCF3, -OCHCF,, or -CN. In some embodiments,
R. is F, CH3, CH,CH3, CH(CHz3),, CF3, CHCF>, or -CN. In some embodiments, qis O or 1. In

some embodiments, q is 0.
[0017] In some embodiments, m is O or 1. In some embodiments, m is 0.
[0018] In some embodiments, nis O or 1. In some embodiments, n is 1.

[0019] In some embodiments, pis 0 or 1. In some embodiments, p is 0. In some embodiments, p
is 1.

[0020] In some embodiments, ris 0. In some embodiments, ris 1.

[0021] In some embodiments, L is heteroaryl, —carbocyclyl-(CR7CR7)-O—

or —heterocyclyl-

>

(CR7CR7)-O-. In some embodiments, L is —carbocyclyl-(CHz2)-O— or —heterocyclyl-(CHz)-O-.
As 7\

ala
As

independently —O— or -CHz—. In some embodiments, As is -O—. In some embodiments, As is —

In some embodiments, L has the structure , wherein As and A are each

CH:-. In some embodiments, As is -O—. In some embodiments, As is —CHz—. In some

t
r
| | . o]
embodiments, L is a —carbocyclyl-(CH2)-O-linker having the structure s ,
wherein ris O or 1; sis 1 or 2; and tis 1 or 2. In some embodiments, s is 1 and tis 1. In some
embodiments, s is 2 and t is 2. In some embodiments, L is a —carbocyclyl-(CHz)-O-linker having
the structure o—§’ whereinris 0 or 1.
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(Rb)u

X
g
[0022] In some embodiments, L is , wherein Ry is halogen, alkyl, or alkoxy; and u is

0, 1, or 2. In some embodiments, Ry is halogen. In some embodiments, the halogen is fluoride. In
some embodiments, Ry is F, CHs, CH.CHs, CH(CH3);, CF3;, CHCF,, -OCH3, -OCH,CH3, -
OCH(CHa3)2, -OCF3, or -OCHCFa. In some embodiments, u is 1. In some embodiments, u is 0. In

some embodiments, L is F )

[0023] In some embodiments, L is a 5- or 6-membered heteroaryl linker. In some embodiments,
L is a 5- or 6-membered heteroaryl linker having 1 or 2 nitrogen atoms. In some embodiments, L.
(Ro)y

N |
N

is , wherein Ry, is halogen, alkyl, or alkoxy; and uis O or 1.

[0024] In some embodiments, the present disclosure provides a compound of Formula (IC-1):

LN
e ) Y—-Z/go

V_'('X{ (IC-1)

or a pharmaceutically acceptable salt thereof, wherein m, n, p, r, Ry, Rz, R3, R4, Rs, R, , V,

X, Y and Z are as defined herein; sis 1 or 2; and tis 0, 1 or 2.

[0025] In some embodiments, sis 1. In some embodiments, s is 2.

[0026] In some embodiments, tis 1. In some embodiments, t is 2.

[0027] In some embodiments, sis 1 and tis 1. In some embodiments, sis 2 and t is 2.

[0028] In some embodiments, the present disclosure provides a compound of Formula (ID-1):
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R5\
NH

Rs n Ry

Rs3
.Om/’Lm
o]

Y—Z

V—(—x’p/

Rz
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or a pharmaceutically acceptable salt thereof, wherein m, n, p, R1, Rz, Rz, R4, Rs, Re, , vV, X

Y and Z are defined herein.

[0029] In some embodiments, the compound of the present disclosure (e.g., the compound of
Formula (I), Formula (I-1), Formula (I-2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula
(IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-2c), Formula (IC-2d),
Formula (IC-2¢), Formula (IC-2f), Formula (IC-2g), Formula (IC-2h), Formula (IC-3), Formula
(IC-3a), Formula (IC-3b), or Formula (IC-4)) is:

o

N

o—

NH

FaC

. L

NH

0\/<
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[0030] In some embodiments, the present disclosure provides a pharmaceutical composition
comprising a compound disclosed herein (e.g., a compound of Formula (I), Formula (I-1), Formula
(I-2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula (IB), Formula (IB-1), Formula
(IB-2), Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-2c),
Formula (IC-2d), Formula (IC-2e), Formula (IC-2f), Formula (IC-2g), Formula (IC-2h), Formula
(IC-3), Formula (IC-3a), Formula (IC-3b), Formula, (ID-4), Formula (II), or Tables 1-24) or a

pharmaceutically acceptable salt thereof, and one or more pharmaceutically acceptable excipients.

DETAILED DESCRIPTION

[0031] Throughout this disclosure, various patents, patent applications and publications are
referenced. The disclosures of these patents, patent applications and publications in their entireties
are incorporated into this disclosure by reference for all purposes in order to more fully describe
the state of the art as known to those skilled therein as of the date of this disclosure. This disclosure
will govern in the instance that there is any inconsistency between the patents, patent applications

and publications cited and this disclosure.

[0032] For convenience, certain terms employed in the specification, examples and claims are
collected here. Unless defined otherwise, all technical and scientific terms used in this disclosure
have the same meanings as commonly understood by one of ordinary skill in the art to which this

disclosure belongs.
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[0033] The term "about" when immediately preceding a numerical value means a range (e.g., plus
or minus 10% of that value). For example, "about 50" can mean 45 to 55, "about 25,000" can mean
22,500 to 27,500, etc., unless the context of the disclosure indicates otherwise, or is inconsistent
with such an interpretation. For example, in a list of numerical values such as "about 49, about 50,
about 55, ... ", "about 50" means a range extending to less than half the interval(s) between the
preceding and subsequent values, e.g., more than 49.5 to less than 50.5. Furthermore, the phrases
"less than about" a value or "greater than about" a value should be understood in view of the
definition of the term "about" provided herein. Similarly, the term "about" when preceding a series
of numerical values or a range of values (e.g., "about 10, 20, 30" or "about 10-30") refers,

respectively to all values in the series, or the endpoints of the range.

[0034] The terms "administer," "administering" or "administration" as used herein refer to
administering a compound or pharmaceutically acceptable salt of the compound or a composition
or formulation comprising the compound or pharmaceutically acceptable salt of the compound to

a patient.

[0035] The term “pharmaceutically acceptable salt” includes both acid and base addition salts.
Pharmaceutically acceptable salts include those obtained by reacting the active compound
functioning as a base, with an inorganic or organic acid to form a salt, for example, salts of
hydrochloric acid, sulfuric acid, phosphoric acid, methanesulfonic acid, camphorsulfonic acid,
oxalic acid, maleic acid, succinic acid, citric acid, formic acid, hydrobromic acid, benzoic acid,
tartaric acid, fumaric acid, salicylic acid, mandelic acid, carbonic acid, etc. Base addition salts
include but are not limited to, ethylenediamine, N-methyl-glucamine, lysine, arginine, ornithine,
choline, N,N'-dibenzylethylenediamine, chloroprocaine, diethanolamine, procaine, N-
benzylphenethylamine,  diethylamine,  piperazine, tris-(hydroxymethyl)-aminomethane,
tetramethylammonium hydroxide, triethylamine, dibenzylamine, ephenamine,
dehydroabietylamine, N-ethylpiperidine, benzylamine, tetramethylammonium,
tetraethylammonium, methylamine, dimethylamine, trimethylamine, ethylamine, basic amino
acids, e. g, lysine and arginine dicyclohexylamine and the like. Examples of metal salts include
lithium, sodium, potassium, magnesium, calcium salts and the like. Examples of ammonium and
alkylated ammonium salts include ammonium, methylammonium, dimethylammonium,

trimethylammonium, ethylammonium, hydroxyethylammonium, diethylammonium,
16
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butylammonium, tetramethylammonium salts and the like. Examples of organic bases include
lysine, arginine, guanidine, diethanolamine, choline and the like. Those skilled in the art will
further recognize that acid addition salts may be prepared by reaction of the compounds with the

appropriate inorganic or organic acid via any of a number of known methods.

[0036] The term "treating" as used herein with regard to a patient, refers to improving at least one
symptom of the patient's disorder. Treating can be improving, or at least partially ameliorating a

disorder or an associated symptom of a disorder.

[0037] The terms "effective amount" and "therapeutically effective amount" are used
interchangeably in this disclosure and refer to an amount of a compound, or a salt thereof, (or
pharmaceutical composition containing the compound or salt) that, when administered to a patient,
is capable of performing the intended result. The "effective amount" can vary depending on the
active ingredient, the state, disorder, or condition to be treated and its severity, and the age, weight,

physical condition and responsiveness of the mammal to be treated.

[0038] The term "therapeutically effective" applied to a dose or amount refers to that quantity of
a compound or pharmaceutical formulation that is sufficient to result in a desired clinical benefit

after administration to a patient in need thereof.

[0039] The term “carrier” or “vehicle” as used interchangeably herein encompasses carriers,
excipients, adjuvants, and diluents or a combination of any of the foregoing, meaning a material,
composition or vehicle, such as a liquid or solid filler, diluent, excipient, solvent or encapsulating
material involved in carrying or transporting a pharmaceutical agent from one organ, or portion of
the body, to another organ or portion of the body. In addition to the adjuvants, excipients and
diluents known to one skilled in the art, the carrier includes nanoparticles of organic and inorganic

nature.

[0040] When a range of values is listed, it is intended to encompass each value and sub-range
within the range. For example, “Ci-Cs alkyl” is intended to encompass Ci, Cz, C3, Cs, Cs, Cs, Ci1-
6, C1-5, C1.4, C13, C12, Cas6, C2:5, Ca4, Ca3, Cau6, Ca.s, Ca.4, Caus, Caos, and Cs.s alkyl.

[0041] “Alkyl” or “alkyl group” refers to a fully saturated, straight or branched hydrocarbon chain
having from one to twelve carbon atoms, and which is attached to the rest of the molecule by a

single bond. Alkyls comprising any number of carbon atoms from 1 to 12 are included. An alkyl
17
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comprising up to 12 carbon atoms is a C1-C12 alkyl, an alkyl comprising up to 10 carbon atoms is
a C1-Cyo alkyl, an alkyl comprising up to 6 carbon atoms is a C1-Cs alkyl and an alkyl comprising
up to 5 carbon atoms is a C1-Cs alkyl. A Ci-Cs alkyl includes Cs alkyls, C4 alkyls, Cs alkyls, C2
alkyls, and Ci alkyl (i.e., methyl). A C1-Cs alkyl includes all moieties described above for C1-Cs
alkyls but also includes Cs alkyls. A Ci-Cio alkyl includes all moieties described above for C1-Cs
alkyls and C;1-Cs alkyls, but also includes C7, Cs, Co and Cio alkyls. Similarly, a C1-Ci2 alkyl
includes all the foregoing moieties, but also includes C11 and Ci2 alkyls. Non-limiting examples
of C1-Ci2 alkyl include methyl, ethyl, n-propyl, i-propyl, sec-propyl, n-butyl, i-butyl, sec-butyl, t-
butyl, n-pentyl, -amyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, and n-dodecyl.
Unless stated otherwise specifically in the specification, an alkyl group can be optionally

substituted.

[0042] “Alkylene” or “alkylene chain” refers to a fully saturated, straight, or branched divalent
hydrocarbon chain radical, and having from one to twelve carbon atoms. Non-limiting examples
of C:-C12 alkylene include methylene, ethylene, propylene, n-butylene, and the like. The alkylene
chain is attached to the rest of the molecule through a single bond and to a radical group (e.g.,
those described herein) through a single bond. The points of attachment of the alkylene chain to
the rest of the molecule and to the radical group can be through one carbon or any two carbons
within the chain. Unless stated otherwise specifically in the specification, an alkylene chain can

be optionally substituted.

[0043] “Alkenyl” or “alkenyl group” refers to a straight or branched hydrocarbon chain having
from two to twelve carbon atoms and having one or more carbon-carbon double bonds. Each
alkenyl group is attached to the rest of the molecule by a single bond. Alkenyl group comprising
any number of carbon atoms from 2 to 12 are included. An alkenyl group comprising up to 12
carbon atoms is a C2-Ci2 alkenyl, an alkenyl comprising up to 10 carbon atoms is a C2-Ci9 alkenyl,
an alkenyl group comprising up to 6 carbon atoms is a C2-Cs alkenyl and an alkenyl comprising
up to 5 carbon atoms is a C2-Cs alkenyl. A C,-Cs alkenyl includes Cs alkenyls, C4 alkenyls, Cs
alkenyls, and C; alkenyls. A C»-Cs alkenyl includes all moieties described above for Cz-Cs
alkenyls but also includes Cs alkenyls. A C2-Cio alkenyl includes all moieties described above for
C»-Cs alkenyls and C,-Cs alkenyls, but also includes C7, Cg, Co and Cio alkenyls. Similarly, a C,-

C12 alkenyl includes all the foregoing moieties, but also includes Ci; and Ci2 alkenyls. Non-
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limiting examples of C»-Ci2 alkenyl include ethenyl (vinyl), 1-propenyl, 2-propenyl (allyl), iso-
propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-pentenyl, 2-pentenyl, 3-
pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1-heptenyl, 2-
heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl, 6-heptenyl, 1-octenyl, 2-octenyl, 3-octenyl, 4-
octenyl, 5-octenyl, 6-octenyl, 7-octenyl, 1-nonenyl, 2-nonenyl, 3-nonenyl, 4-nonenyl, 5-nonenyl,
6-nonenyl, 7-nonenyl, 8-nonenyl, 1-decenyl, 2-decenyl, 3-decenyl, 4-decenyl, S5-decenyl, 6-
decenyl, 7-decenyl, 8-decenyl, 9-decenyl, 1-undecenyl, 2-undecenyl, 3-undecenyl, 4-undecenyl,
5-undecenyl, 6-undecenyl, 7-undecenyl, 8-undecenyl, 9-undecenyl, 10-undecenyl, 1-dodecenyl,
2-dodecenyl, 3-dodecenyl, 4-dodecenyl, 5-dodecenyl, 6-dodecenyl, 7-dodecenyl, 8-dodecenyl, 9-
dodecenyl, 10-dodecenyl, and 11-dodecenyl. Unless stated otherwise specifically in the

specification, an alkenyl group can be optionally substituted.

[0044] “Alkenylene” or “alkenylene chain” refers to an unsaturated, straight or branched divalent
hydrocarbon chain radical having one or more olefins and from two to twelve carbon atoms. Non-
limiting examples of C»-Ci2 alkenylene include ethenylene, propenylene, n-butenylene, and the
like. The alkenylene chain is attached to the rest of the molecule through a single bond and to a
radical group (e.g., those described herein) through a single bond. The points of attachment of the
alkenylene chain to the rest of the molecule and to the radical group can be through one carbon or
any two carbons within the chain. Unless stated otherwise specifically in the specification, an

alkenylene chain can be optionally substituted.

[0045] “Alkynyl” or “alkynyl group” refers to a straight or branched hydrocarbon chain having
from two to twelve carbon atoms and having one or more carbon-carbon triple bonds. Each alkynyl
group is attached to the rest of the molecule by a single bond. Alkynyl group comprising any
number of carbon atoms from 2 to 12 are included. An alkynyl group comprising up to 12 carbon
atoms is a C2-Ci2 alkynyl, an alkynyl comprising up to 10 carbon atoms is a C2-Cio alkynyl, an
alkynyl group comprising up to 6 carbon atoms is a C2-Cs alkynyl and an alkynyl comprising up
to 5 carbon atoms is a C,-Cs alkynyl. A C,-Cs alkynyl includes Cs alkynyls, C4 alkynyls, Cs
alkynyls, and C; alkynyls. A Cz-Cs alkynyl includes all moieties described above for C»-Cs
alkynyls but also includes Cs alkynyls. A C2-Cio alkynyl includes all moieties described above for
C»-Cs alkynyls and C»-Cs alkynyls, but also includes C7, Cs, Co and Cio alkynyls. Similarly, a C,-

Ci2 alkynyl includes all the foregoing moieties, but also includes C11 and Ci2 alkynyls. Non-
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limiting examples of C2-Ci2 alkenyl include ethynyl, propynyl, butynyl, pentynyl and the like.
Unless stated otherwise specifically in the specification, an alkynyl group can be optionally

substituted.

[0046] “Alkynylene” or “alkynylene chain” refers to an unsaturated, straight or branched divalent
hydrocarbon chain radical having one or more alkynes and from two to twelve carbon atoms. Non-
limiting examples of C2-C12 alkynylene include ethynylene, propynylene, n-butynylene, and the
like. The alkynylene chain is attached to the rest of the molecule through a single bond and to a
radical group (e.g., those described herein) through a single bond. The points of attachment of the
alkynylene chain to the rest of the molecule and to the radical group can be through any two
carbons within the chain having a suitable valency. Unless stated otherwise specifically in the

specification, an alkynylene chain can be optionally substituted.

[0047] “Alkoxy” refers to a group of the formula -OR. where R. is an alkyl, alkenyl or alkynyl as
defined above containing one to twelve carbon atoms. Unless stated otherwise specifically in the

specification, an alkoxy group can be optionally substituted.

[0048] “Aryl” refers to a hydrocarbon ring system comprising hydrogen, 6 to 18 carbon atoms and
at least one aromatic ring, and which is attached to the rest of the molecule by a single bond. For
purposes of this disclosure, the aryl can be a monocyclic, bicyclic, tricyclic or tetracyclic ring
system, which can include fused or bridged ring systems. Aryls include, but are not limited to,
aryls derived from aceanthrylene, acenaphthylene, acephenanthrylene, anthracene, azulene,
benzene, chrysene, fluoranthene, fluorene, as-indacene, s-indacene, indane, indene, naphthalene,
phenalene, phenanthrene, pleiadene, pyrene, and triphenylene. Unless stated otherwise specifically

in the specification, the “aryl” can be optionally substituted.

[0049] “Aralkyl” or “arylalkyl” refers to a radical of the formula -Rp-Rc where Ry, is an alkylene
group as defined above and R. is one or more aryl radicals as defined above, for example, benzyl,
diphenylmethyl and the like. Unless stated otherwise specifically in the specification, an aralkyl

group can be optionally substituted.

[0050] “Carbocyclyl,” “carbocyclic ring” or “carbocycle” refers to a rings structure, wherein the
atoms which form the ring are each carbon, and which is attached to the rest of the molecule by a
single bond. Carbocyclic rings can comprise from 3 to 20 carbon atoms in the ring. Carbocyclic
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rings can include aryls and cycloalkyl, cycloalkenyl, and cycloalkynyl as defined herein. Unless

stated otherwise specifically in the specification, a carbocyclyl group can be optionally substituted.

[0051] “Cycloalkyl” refers to a stable non-aromatic monocyclic or polycyclic fully saturated
hydrocarbon consisting solely of carbon and hydrogen atoms, which can include fused, bridged,
or spirocyclic ring systems, having from three to twenty carbon atoms (e.g., having from three to
ten carbon atoms) and which is attached to the rest of the molecule by a single bond. Monocyclic

cycloalkyls include, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,

and cyclooctyl. In some embodiments, the cyclohexyl ring is depicted by the structure:

or wherein the stereochemistry is as provided in the compound disclosed herein.

Polycyclic  cycloalkyls include, for example, adamantyl, norbornyl, decalinyl,
7,7-dimethyl-bicyclo[2.2.1]heptanyl, and the like. Unless otherwise stated specifically in the

specification, a cycloalkyl group can be optionally substituted.

[0052] “Cycloalkenyl” refers to a stable non-aromatic monocyclic or polycyclic hydrocarbon
consisting solely of carbon and H atoms, having one or more carbon-carbon double bonds, which
can include fused or bridged ring systems, having from three to twenty carbon atoms, preferably
having from three to ten carbon atoms, and which is attached to the rest of the molecule by a single
bond. Monocyclic cycloalkenyls include, for example, cyclopentenyl, cyclohexenyl,
cycloheptenyl, cycloctenyl, and the like. Polycyclic cycloalkenyls include, for example,
bicyclo[2.2.1]hept-2-enyl and the like. Unless otherwise stated specifically in the specification, a

cycloalkenyl group can be optionally substituted.

[0053] “Cycloalkynyl” refers to a stable non-aromatic monocyclic or polycyclic hydrocarbon
consisting solely of carbon and hydrogen atoms, having one or more carbon-carbon triple bonds,
which can include fused or bridged ring systems, having from three to twenty carbon atoms,
preferably having from three to ten carbon atoms, and which is attached to the rest of the molecule

by a single bond. Monocyclic cycloalkynyl include, for example, cycloheptynyl, cyclooctynyl, and
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the like. Unless otherwise stated specifically in the specification, a cycloalkynyl group can be

optionally substituted.

[0054] “Haloalkyl” refers to an alkyl, as defined above, that is substituted by one or more halo
radicals, e.g, trifluoromethyl, difluoromethyl, trichloromethyl, 2 2,2-trifluoroethyl,
1,2-difluoroethyl, 3-bromo-2-fluoropropyl, 1,2-dibromoethyl, and the like. Unless stated

otherwise specifically in the specification, a haloalkyl group can be optionally substituted.

[0055] “Heterocyclyl,” “heterocyclic ring” or “heterocycle” refers to a stable saturated or
unsaturated 3- to 20-membered ring which consists of two to nineteen carbon atoms and from one
to six heteroatoms selected from the group consisting of nitrogen, oxygen and sulfur, and which is
attached to the rest of the molecule by a single bond. Heterocyclyl or heterocyclic rings include
heterocyclylalkyls, heterocyclylalkenyls, and hetercyclylalkynyls. Unless stated otherwise
specifically in the specification, the heterocyclyl can be a monocyclic, bicyclic, tricyclic or
tetracyclic ring system, which can include fused, bridged, or spirocyclic ring systems; and the
nitrogen, carbon or sulfur atoms in the heterocyclyl can be optionally oxidized; the nitrogen atom
can be optionally quaternized; and the heterocyclyl can be partially or fully saturated. Examples
of such heterocyclyl include, but are not limited to, dioxolanyl, thienyl[1,3]dithianyl,
decahydroisoquinolyl, imidazolinyl, imidazolidinyl, isothiazolidinyl, isoxazolidinyl, morpholinyl,
octahydroindolyl, octahydroisoindolyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl,
oxazolidinyl, piperidinyl, piperazinyl, 4-piperidonyl, pyrrolidinyl, pyrazolidinyl, quinuclidinyl,
thiazolidinyl, tetrahydrofuryl, trithianyl, tetrahydropyranyl, thiomorpholinyl, thiamorpholinyl,
1-oxo-thiomorpholinyl, and 1,1-dioxo-thiomorpholinyl. Unless stated otherwise specifically in the

specification, a heterocyclyl group can be optionally substituted.

[0056] “Heteroaryl” refers to a 5- to 20-membered ring system comprising hydrogen atoms, one
to nineteen carbon atoms, one to six heteroatoms selected from the group consisting of nitrogen,
oxygen and sulfur, at least one aromatic ring, and which is attached to the rest of the molecule by
a single bond. For purposes of this disclosure, the heteroaryl can be a monocyclic, bicyclic,
tricyclic, or tetracyclic ring system, which can include fused or bridged ring systems; and the
nitrogen, carbon or sulfur atoms in the heteroaryl can be optionally oxidized; the nitrogen atom

can be optionally quaternized. Examples include, but are not limited to, azepinyl, acridinyl,
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benzimidazolyl, benzothiazolyl, benzindolyl, benzodioxolyl, benzofuranyl, benzooxazolyl,
benzothiazolyl, benzothiadiazolyl, benzo[b][1,4]dioxepinyl, 1,4-benzodioxanyl,
benzonaphthofuranyl,  benzoxazolyl, = benzodioxolyl, = benzodioxinyl, = benzopyranyl,
benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl (benzothiophenyl), benzotriazolyl,
benzo[4,6]imidazo[1,2-a]pyridinyl, carbazolyl, cinnolinyl, dibenzofuranyl, dibenzothiophenyl,
furanyl, furanonyl, isothiazolyl, imidazolyl, indazolyl, indolyl, indazolyl, isoindolyl, indolinyl,
isoindolinyl, isoquinolyl, indolizinyl, isoxazolyl, naphthyridinyl, oxadiazolyl, 2-oxoazepinyl,
oxazolyl, oxiranyl, 1-oxidopyridinyl, 1-oxidopyrimidinyl, 1-oxidopyrazinyl, 1-oxidopyridazinyl,
1-phenyl-1H-pyrrolyl, phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl,
pyrrolyl, pyrazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl, quinoxalinyl,
quinolinyl, quinuclidinyl, isoquinolinyl, tetrahydroquinolinyl, thiazolyl, thiadiazolyl, triazolyl,
tetrazolyl, triazinyl, and thiophenyl (i.e. thienyl). Unless stated otherwise specifically in the

specification, a heteroaryl group can be optionally substituted.

[0057] “Heterocyclylalkyl” refers to a radical of the formula -Rp-Re where Ry is an alkylene,
alkenylene, or alkynylene group as defined above and R is a heterocyclyl radical as defined above.
Unless stated otherwise specifically in the specification, a heterocyclylalkyl group can be

optionally substituted.

[0058] The compounds disclosed herein, or their pharmaceutically acceptable salts include one or
more asymmetric centers and can thus give rise to enantiomers, diastereomers, and other
stereoisomeric forms that can be defined, in terms of absolute stereochemistry, as (R)- or (S)-, or
by their relative stereochemistry (rel). The term “Rel” or “rel” as used herein therefore refers to a
compound where the relationship between the identified stereocenters is known. Unless indicated
otherwise, the present disclosure is meant to include all such possible isomers, as well as their
racemic and optically pure forms in cases where stereochemistry is not specifically depicted
herein. Optically active compounds can be prepared using chiral synthons or chiral reagents, or
resolved using conventional techniques, for example, chromatography and fractional
crystallization. Techniques for the preparation/isolation of individual enantiomers include chiral
synthesis from a suitable optically pure precursor or resolution of the racemate (or the racemate of
a salt or derivative) using, for example, chiral high pressure liquid chromatography (HPLC).

Accordingly, in some embodiments, the compounds of the present disclosure are stereopure,
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meaning that the compound exists as a single enantiomer and a single diastereomer (when more
than one stereocenter is present). When the compounds described herein contain olefinic double
bonds or other centers of geometric asymmetry, and unless specified otherwise, it is intended that
the compounds include both E and Z geometric isomers. Likewise, all tautomeric forms are also

intended to be included.

[0059] A “stereoisomer” refers to a compound made up of the same atoms bonded by the same
bonds but having different three-dimensional structures, which are not interchangeable. The
present disclosure contemplates various stereoisomers and mixtures thereof and includes
“enantiomers”, which refers to two stereoisomers whose molecules are nonsuperimposable mirror

images of one another.

[0060] The term “substituted” used herein means any of the groups described herein (e.g., alkyl,
alkenyl, alkynyl, alkoxy, aryl, aralkyl, carbocyclyl, cycloalkyl, cycloalkenyl, cycloalkynyl,
haloalkyl, heterocyclyl, and/or heteroaryl) wherein at least one hydrogen atom is replaced by a
bond to a non-hydrogen atoms such as, but not limited to: a halogen atom such as F, Cl, Br, and I,
an oxygen atom in groups such as hydroxyl groups, alkoxy groups, and ester groups; a sulfur atom
in groups such as thiol groups, thioalkyl groups, sulfone groups, sulfonyl groups, and sulfoxide
groups; a nitrogen atom in groups such as amines, amides, alkylamines, dialkylamines, arylamines,
alkylarylamines, diarylamines, N-oxides, imides, and enamines; a silicon atom in groups such as
trialkylsilyl groups, dialkylarylsilyl groups, alkyldiarylsilyl groups, and triarylsilyl groups; and
other heteroatoms in various other groups. “Substituted” also means any of the above groups in
which one or more hydrogen atoms are replaced by a higher-order bond (e.g., a double- or triple-
bond) to a heteroatom such as oxygen in oxo, carbonyl, carboxyl, and ester groups; and nitrogen
in groups such as imines, oximes, hydrazones, and nitriles. For example, “substituted” includes
any of the above groups in which one or more hydrogen atoms are replaced
with -NRgRp, -NRgC(=0)Rp, -NRC(=O)NRgRp, -NRgC(=0)ORp, -NRgSO2Rp, -OC(=0)NRgRy, -
ORg, -SRg, -SORg, -SO2R,, -OSO2R,, -SO20Rg, =NSO2R,, and -SO;NRRp. “Substituted” also
means any of the above groups in which one or more hydrogen atoms are replaced
with -C(=O0)Rg, -C(=O)ORg, -C(=O)NRgRy, -CH2S02R¢, -CH2SO2NRgRu. In the foregoing, Ry and
Ry are the same or different and independently hydrogen, alkyl, alkenyl, alkynyl, alkoxy,
alkylamino, thioalkyl, aryl, aralkyl, cycloalkyl, cycloalkenyl, cycloalkynyl, cycloalkylalkyl,
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haloalkyl, haloalkenyl, haloalkynyl, heterocyclyl, N-heterocyclyl, heterocyclylalkyl, heteroaryl,
N-heteroaryl and/or heteroarylalkyl. “Substituted” further means any of the above groups in which
one or more hydrogen atoms are replaced by a bond to an amino, cyano, hydroxyl, imino, nitro,
oxo, thioxo, halo, alkyl, alkenyl, alkynyl, alkoxy, alkylamino, thioalkyl, aryl, aralkyl, cycloalkyl,
cycloalkenyl, cycloalkynyl, cycloalkylalkyl, haloalkyl, haloalkenyl, haloalkynyl, heterocyclyl, N-
heterocyclyl, heterocyclylalkyl, heteroaryl, N-heteroaryl and/or heteroarylalkyl group. In addition,
each of the foregoing substituents can also be optionally substituted with one or more of the above

substituents.

[0061] As used herein, the symbol “ ” (hereinafter can be referred to as “a point of

attachment bond”) denotes a bond that is a point of attachment between two chemical entities, one

of which is depicted as being attached to the point of attachment bond and the other of which is

not depicted as being attached to the point of attachment bond. For example, _i_ ” indicates

that the chemical entity “XY” is bonded to another chemical entity via the point of attachment

bond. Furthermore, the specific point of attachment to the non-depicted chemical entity can be

specified by inference. For example, the compound CH3-R3, wherein R? is H or -§_ ” infers
that when R? is “XY”, the point of attachment bond is the same bond as the bond by which R? is

depicted as being bonded to CHs.

Compounds
[0062] The present disclosure provides macrocyclic compounds that are agonists of the orexin
type 2 receptor as well as pharmaceutical compositions thereof and uses thereof in treating various

diseases and disorders.

[0063] In one aspect, the present disclosure provides a compound of Formula (I):
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R5\
NH
Rs / n Ry
\ B L/R4 N m
\/ PN
\ Y—Z 0]
Vix),

@
or a pharmaceutically acceptable salt thereof,
wherein:

L is a linker selected from aryl, heteroaryl, —carbocyclyl-(CR7CR7),-O—, and —
heterocyclyl-(CR7CR7)-O—, wherein —carbocyclyl-(CR7CR7)-O- and —heterocyclyl-
(CR7CR7)-O- have the following orientation:

Rs R, Rs R,
0 —\j 0] —\j
carbocyclyl (—A R ) heterocyclyi—(—ﬂ R )
7 7
Ry r R7 r .

is phenyl, 5- or 6-membered heteroaryl, cycloalkyl, or heterocyclyl,;
V and Z are each independently —O—, —CRgRo—, or -NRi¢—;

Xis -O—, —CRi1R12—, or -NR3—;

Y is a bond, —O—, —CRgRo—, or —-NRi9—;

Ri and R are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl, or R; and

Ro together with the atom to which they are attached form a carbocycle or heterocycle;

Rs3 and R4 are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl, or R3 and

Rastogether with the atom to which they are attached form a carbocycle or heterocycle;

Rs is alkyl, haloalkyl, cycloalkyl, alkylene-cycloalkyl, heterocyclyl, alkylene-
heterocyclyl, aryl, heteroaryl, alkylene-heteroaryl, or alkylene—S(O),—alkyl;
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Rs is H, alkyl, cycloalkyl, heterocyclyl, alkylene-cycloalkyl, alkylene-heterocyclyl, or -
CN;

R7 and R7 are each independently H, halogen, or alkyl;

Rsg and Ry are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl, or Rg and

Ro together with the atom to which they are attached form a carbocycle or heterocycle;

Ri11 and Ry are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl; or Ri1

and Riz together with the atom to which they are attached form a carbocycle or heterocycle;

Rio and Ri3 are each independently H, alkyl, cycloalkyl, alkylene-cycloalkyl,
heterocyclyl, alkylene-heterocyclyl, —(C=0)alkyl, -(C=0)cycloalkyl, -(C=0O)heterocyclyl,—
(C=0)-0-alkyl, -(C=0)-O-cycloalkyl, —-(C=0)-O-heterocyclyl, -(C=0)—-O-heteroaryl, —
S(0),—alkyl, —=S(O),—cycloalkyl, or —S(O),~heterocyclyl,

m, n, and p are each independently O, 1, or 2; and

risOor 1.

[0064] In some embodiments, linker L is aryl, heteroaryl, —carbocyclyl-(CH2)-O—, or —
heterocyclyl-(CHz2)-O—, wherein —carbocyclyl-(CH2)-O—, and —heterocyclyl-(CHz2).-O— have the

following orientation:

R3 R4 R3 R4

OAK) 0
carbocyclyl —% heterocyclyl—é/yr

defined herein.

, wherein r is as

[0065] In some embodiments, linker L is aryl, heteroaryl, —cycloalkyl-O—, and —heterocyclyl-O—,

wherein —cycloalkyl-O— and —heterocyclyl-O— have the following orientation:

Rs R4 R3 R4
cycloalkyl—O —Kf heterocyclyl— (@] Ay

[0066] In some embodiments, the present disclosure provides a compound of Formula (I-1):
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d-1)

or a pharmaceutically acceptable salt or stereoisomer thereof, wherein m, n, p, Ri, Rz, R3, R4, Rs,
Re, L, , V, X, Y and Z are as defined herein.

[0067] In some embodiments, the present disclosure provides a compound of Formula (I-2):

Rs.

M

Vi &XT O
1-2)
or a pharmaceutically acceptable salt or stereoisomer thereof, wherein m, n, p, Ry, Rz, R3, R4, Rs,
Rg, L, , V, X, Y and Z are as defined herein.
[0068] In some embodiments, the present disclosure provides a compound of Formula (IA):
Rs N

NH
Re n Ry

}—o &

V_‘LX (1A)
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or a pharmaceutically acceptable salt or stereoisomer thereof, wherein m, n, p, Ri, R2, R3, R4, Rs,

Re, , V, X, Y and Z are as defined herein.

[0069] In some embodiments, the present disclosure provides a compound of Formula (IA-1):

R n Ri

t(}-o 3

V—ex’}/ (IA-1)

or a pharmaceutically acceptable salt or stereoisomer thereof, wherein m, n, p, Ri, Rz, Rz, R4, Rs,

Re, , V, X, Y and Z are as defined herein.

[0070] In some embodiments, the present disclosure provides a compound of Formula (IA-2):
l“

7\
Y—Z O
— 7
X (IA-2)
or a pharmaceutically acceptable salt or stereoisomer thereof, wherein m, n, p, Ri, Rz, R3, R4, Rs,

Re, , V, X, Y and Z are as defined herein.

[0071] In some embodiments, the present disclosure provides a compound of Formula (IB):
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R5‘
NH

Rs
R3 RZ

e A R4/g

V‘(XT

n Ry

(IB)

or a pharmaceutically acceptable salt thereof, wherein m, n, p, Ri, Rz, R3, R4, Rs, Rs, Ar, , V,
X, Y and Z are as defined herein.

[0072] In some embodiments, the present disclosure provides a compound of Formula (IB-1):

R5\
NH

Rs
R3 R2

O3

V‘(XT

(IB-1)

or a pharmaceutically acceptable salt thereof, wherein m, n, p, R1, Rz, R3, R4, Rs, Rs, Ar, , V,
X, Y and Z are as defined herein.

[0073] In some embodiments, the present disclosure provides a compound of Formula (IB-2):

R5\
NH

R3 "

A?\&,g""

V4,

(IB-2)

or a pharmaceutically acceptable salt thereof, wherein m, n, p, R1, Rz, R3, R4, Rs, Rs, Ar, , V,
X, Y and Z are as defined herein.
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[0074] In some embodiments, the present disclosure provides a compound of Formula (IC-1):

Lo A
(s ™ A

V_'('X{ (IC-1)

[0075] or a pharmaceutically acceptable salt thereof, wherein m, n, p, r, Ri, Rz, R3, R4, Rs, Re,

, V., X, Y and Z are as defined herein; sis 1 or 2; and tis O, 1 or 2.
[0076] In some embodiments, s is 1. In some embodiments, s is 2.
[0077] In some embodiments, t is 1. In some embodiments, t is 2.

[0078] In some embodiments, s is 1 and t is 1. In some embodiments, s is 2 and t is 2. In some
embodiments, s is 1 or 2 and t is 1. In some embodiments, s is 1 or 2 and t is 2. In some

embodiments, sis 1 and tis 1 or 2. In some embodiments, sis 2 and tis 1 or 2.

[0079] In some embodiments, the present disclosure provides a compound of Formula (IC-2):

P (IC-2),

or a pharmaceutically acceptable salt thereof, wherein m, n, p, 1, s, t, R, Rz, R3, R4, Rs, R, ,
V, Y and Z are as defined herein.

[0080] In some embodiments, the present disclosure provides a compound of Formula (IC-2a):
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5\
NH

R
D
O
a Y

\

z o}

S

(IC-2a),

or a pharmaceutically acceptable salt thereof, wherein p, 1, Rs, , V., Y and Z are as defined

herein.

[0081] In some embodiments, the present disclosure provides a compound of Formula (IC-2b):

Rs.
NH
e )
e
o /L
e y—2z"0

\'

£

(IC-2b),

or a pharmaceutically acceptable salt thereof, wherein p, r, Rs, , V.Y and Z are as defined

herein.

[0082] In some embodiments, the present disclosure provides a compound of Formula (IC-2c¢):

Rs R4

Rs )Rz
Oy
(0

V%x)ﬁ

(IC-2¢)

or a pharmaceutically acceptable salt thereof, wherein m, p, Ri, Rz, R3, R4, Rs, Rg, , V,.X Y

and Z are defined herein.
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[0083] In some embodiments, the present disclosure provides a compound of Formula (IC-2d):

R

4
Y—Z

\V%x);

5\
NH
R6 - R1
R3 --UR2
—~O=k
(2] X

or a pharmaceutically acceptable salt thereof, wherein m, p, Ri, Rz, R3, R4, Rs, Re, , V,X, Y

(IC-2d)

and Z are defined herein.

[0084] In some embodiments, the present disclosure provides a compound of Formula (IC-2¢):

Rs
“NH
H:..
N
(Ra)q 0
N2
| o}
X
0 (IC-2e),

or a pharmaceutically acceptable salt thereof, wherein g, Ra, and Rs are as defined herein.

[0085] In some embodiments, the present disclosure provides a compound of Formula (IC-2f):

Ry .
NH
H N
e
N
(Ra)q o
Y
| (0]
NS
0 (IC-2f),

or a pharmaceutically acceptable salt thereof, wherein g, R,, and Rs are as defined herein.
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[0086] In some embodiments, Ra is H, halogen, or alkyl; and q is 1 or 2. In some embodiments,
Rais H, F, or Me and q is O or 1. In some embodiments, R.is F or Me and q is 1. In some

embodiments, R, is F and qis 1.
[0087] In some embodiments, the present disclosure provides a compound of Formula (IC-2g):

Rs

N

NH
Hll.

0 (IC-29),
or a pharmaceutically acceptable salt thereof, wherein Rsis as defined herein.
[0088] In some embodiments, the present disclosure provides a compound of Formula (IC-2h):

Rs

N\

NH
H 1/)
"
F o/ N
0]
0 (IC-2h),
or a pharmaceutically acceptable salt thereof, wherein Rsis as defined herein.

[0089] In some embodiments, the present disclosure provides a compound of Formula (IC-3):

LT N W

R4/g
k-]
Y z o}

—hef (1c-3),
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or a pharmaceutically acceptable salt thereof, wherein m, n, p, r, s, t, R1, R2, R3, R4, Rs, Rs, V, X,

Y and Z are as defined herein.

[0090] In some embodiments, the present disclosure provides a compound of Formula (IC-3a):

(IC-3a),

or a pharmaceutically acceptable salt thereof, wherein m, n, p, q, 1, s, t, Ra, R1, Ro, R3, R4, Rs, Re,
V, X, Y and Z are as defined herein.

[0091] In some embodiments, the present disclosure provides a compound of Formula (IC-3b):

(IC-3b),

or a pharmaceutically acceptable salt thereof, wherein m, n, p, q, 1, s, t, Ra, R1, Ro, R3, R4, Rs, Re,
V, X, Y and Z are as defined herein.

[0092] In some embodiments, R, is H, halogen, or alkyl; and q is 1 or 2. In some embodiments,
Rais H, F, or Me and q is 0 or 1. In some embodiments, Rais F or Me and q is 1. In some

embodiments, R, is F and qis 1.

[0093] In some embodiments, the present disclosure provides a compound of Formula (IC-4):
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R5\
NH
Re n Ry
R Rz
(Ralg by N
2z . Rs4 /g
[\ l Y——Z 0]

§ Vﬁbdp/ (IC-4),

[0094] or a pharmaceutically acceptable salt thereof, wherein m, n, p, q, 1, s, t, Rs, R1, Rz, R3, Ry,
Rs, Rs, V, X, Y and Z are as defined herein.

[0095] In some embodiments, the present disclosure provides a compound of Formula (ID-1):

(Ro)r INH

V=¥, (ID-1),

or a pharmaceutically acceptable salt thereof, wherein m, n, p, r, Ry, R, Rz, R3, R4, Rs, Re, ,
V, X, Y and Z are defined herein.

[0096] In some embodiments, the present disclosure provides a compound of Formula (ID-2):

(ID-2),

or a pharmaceutically acceptable salt thereof, wherein m, n, p, r, Ro, R1, Rz, R3, R4, Rs, R, ,
V, Y and Z are defined herein.
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[0097] In some embodiments, the present disclosure provides a compound of Formula (ID-3):

(Ro)r NH

V4
v (ID-3)

or a pharmaceutically acceptable salt thereof, wherein m, n, p, r, Ry, R1, Rz, Rz, R4, Rs, Rs, V, and

Z are defined herein.

[0098] In some embodiments, the present disclosure provides a compound of Formula (ID-4):

(Ro)r NH

V—'("/)P/_ (ID-4),

[0099] or a pharmaceutically acceptable salt thereof, wherein m, n, p, r, Ro, Ri1, Rz, R3, R4, Rs, R,

V, and Z are defined herein.

[0100] In some embodiments, linker L is aryl, —carbocyclyl-(CHz)-O—, and —heterocyclyl-(CHz),-
O—, wherein r is 0 or 1. In some embodiments, L is —carbocyclyl-(CH2),-O— or —heterocyclyl-
(CH»)-O—, wherein ris 0 or 1. In some embodiments, L is —carbocyclyl-(CHz)-O—, wherein r is O
or 1. In some embodiments, L is —heterocyclyl-(CHz)-O—, wherein r is O or 1. In some
embodiments, r is 0 and L is —carbocyclyl-O— or —heterocyclyl-O—. In some embodiments, the
carbocyclyl is a Css cycloalkyl. In some embodiments, the carbocyclyl is cyclohexyl or

cyclobutyl. In some embodiments, the carbocyclyl is cyclohexyl. In some embodiments, the

( X
carbocyclyl is cyclobutyl. In some embodiments, the carbocyclyl is : or

wherein x is 1, 2, 3, or 4. In some embodiments, the heterocyclyl is a 4- to 6-membered
37
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heterocyclyl. In some embodiments, the heterocycle comprises 1 or 2 heteroatoms selected from

the group consisting of N, O, and S. In some embodiments, L. is a —carbocyclyl-O— or —
As 7\

o
As

>

heterocyclyl-O— linker having the structure wherein As and A¢ are each
independently —O— or —CHz—. In some embodiments, As is “O—. In some embodiments, As is —

CH:-. In some embodiments, As is —O—. In some embodiments, As is —CH,— In some

O L O
* (o]} * (e} * o
embodiments, L has the structure , , or o . In some

s y=0
embodiments, L has the structure . In some embodiments, L has the structure

( 7\
* o}
wherein x is 1, 2, 3, or 4. In some embodiments, L has the structure

>

PLLY
*S >—O7\ *—{" )—07\
. In some embodiments, L has the structure . In some
t
—@H
%
o

embodiments, L. is a —carbocyclyl-(CH2)-O-linker having the structure ,
whereinris O or 1; sis 1 or 2; and tis 1 or 2. In some embodiments, sis 1 and t is 1. In some
embodiments, s is 2 and t is 2. In some embodiments, L is a —carbocyclyl-(CHz)-O-linker having
— O
*

o

the structure , whereinris O or 1. In some embodiments, L is a —carbocyclyl-

. . 0] . .
(CH2)-O-linker having the structure _é, wherein r is 0 or 1. In some

r

embodiments, L is a —carbocyclyl-(CH2)-O-linker having the structure o_g,

whereinris 0 or 1. In some embodiments, L is a —carbocyclyl-(CHz)-O-linker having the structure
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r
*
C o—} . . .
, wherein r is 0. In the above embodiments, * represents the point of

attachment to ‘

[0101] In some embodiments, L is a —carbocyclyl-O— or —heterocyclyl-O— linker having the

As 7\
*—< :>—0
structure As , wherein As and A¢ are each independently -O— or -CH>—, and *

represents the point of attachment to . In some embodiments, As is —O—. In some embodiments,

As is —CHz—. In some embodiments, As is —O—. In some embodiments, As is —CHz—.

(Rp)u

X
[0102] In some embodiments, L is an aryl linker having the structure , wherein Ry is

halogen, alkyl, or alkoxy; and u is O, 1, or 2. In some embodiments, Ry is halogen. In some

embodiments, the halogen is fluoride. In some embodiments, u is 1. In some embodiments, u is 0.

In some embodiments, the aryl linker is F

[0103] In some embodiments, L is a 5- or 6-membered heteroaryl linker. In some embodiments,
L is a 5- or 6-membered heteroaryl linker having 1 or 2 nitrogen atoms. In some embodiments,
(Ro)u
N |
Y
linker L is a heteroaryl linker having the structure , wherein Ry, is halogen, alkyl, or

alkoxy; and uis O or 1. In some embodiments, u is 0. In some embodiments, u is 1.

[0104] In some embodiments, Ri, Rz, R3, R4, Rg, Ro, Ri1, and Riz are each independently H,
halogen, alkyl, or cycloalkyl. In some embodiments, Ri, Rz, Rz, R4, Rg, Ro, Ri1, and Rz are each
independently H, halogen, or alkyl. In some embodiments, the alkyl is a Ci.salkyl. In some
embodiments, the alkyl is methyl, ethyl, or isopropyl. In some embodiments, the cycloalkyl is a

Cs.scycloalkyl. In some embodiments, the cycloalkyl is a cyclopropyl.
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[0105] In some embodiments, Ry and R. are each independently H, halogen, or alkyl. In some
embodiments, Ri and R, are each independently H or alkyl. In some embodiments, R; and R, are
alkyl. In some embodiments, the alkyl is methyl or ethyl. In some embodiments, R; and R, are H.
In some embodiments, R; and Rz are H or halogen. In some embodiments, halogen is fluoride. In
some embodiments, R; and R, together with the carbon atom to which they are attached form a
carbocycle or heterocycle. In some embodiments, the carbocycle is a Cs.s cycloalkyl. In some
embodiments, the carbocycle is a cyclopropyl. In some embodiments, the heterocycle is a 3- or 6-
membered heterocycle. In some embodiments, the heterocycle comprises 1 or 2 heteroatoms

selected from the group consisting of N, O, and S.

[0106] In some embodiments, R3 and R4 are each independently H, halogen, or alkyl. In some
embodiments, R3 and R4 are each independently H or alkyl. In some embodiments, R3 and R4 are
each alkyl. In some embodiments, the alkyl is methyl or ethyl. In some embodiments, Rz and Rs4
are each independently H or halogen. In some embodiments, R3 and R4 are H. In some
embodiments, R3 and R4 are halogen. In some embodiments, the halogen is fluoride. In some
embodiments, R3 and R4 together with the carbon atom to which they are attached form a
carbocycle or heterocycle. In some embodiments, the carbocycle is a Cs.s cycloalkyl. In some
embodiments, the carbocycle is a cyclopropyl. In some embodiments, the heterocycle is a 3- or 6-
membered heterocycle. In some embodiments, the heterocycle comprises 1 or 2 heteroatoms

selected from the group consisting of N, O, and S.

[0107] In some embodiments, Rs is alkyl, cycloalkyl, alkylene-cycloalkyl, heterocyclyl, alkylene-
heterocyclyl, aryl, heteroaryl, alkylene-heteroaryl, or alkylene-S(O)2-alkyl. In some embodiments,
Rs is alkyl, cycloalkyl, alkylene-cycloalkyl, heterocyclyl, alkylene-heterocyclyl, aryl, heteroaryl,
alkylene-heteroaryl, or alkylene-S(O):-alkyl, each of which is optionally substituted with one or
more halogen, Cis alkyl, Ci-s haloalkyl, -O-C;.s alkoxy, and/or -CN. In some embodiments, Rs is
alkyl, cycloalkyl, alkylene-cycloalkyl, heterocyclyl, alkylene-heterocyclyl, heteroaryl, or
alkylene-heteroaryl. In some embodiments, Rs is Ci.s alkyl, Cs.s cycloalkyl, (Ci.3 alkylene)-Cs.¢
cycloalkyl, 4- to 6-membered heterocyclyl, (Ci-3 alkylene)-(4- to 6-membered heterocyclyl), 5- to
6-membered heteroaryl, or (Ci-3 alkylene)-(5- to 6-membered heteroaryl). In some embodiments,
Rs is alkyl, cycloalkyl, alkylene-cycloalkyl, heterocyclyl, or alkylene-heterocyclyl. In some

embodiments, Rs is C1.s5 alkyl, Cs cycloalkyl, (Ci.3 alkylene)-Cs.s cycloalkyl, 4- to 6-membered
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heterocyclyl, or (Ci.3 alkylene)-(4- to 6-membered heterocyclyl). In some embodiments, Rs is
cycloalkyl, heterocyclyl, or heteroaryl. In some embodiments, Rs is cycloalkyl or heterocyclyl. In
some embodiments, Rs is heteroaryl. In some embodiments, Rs is a Ci.s alkyl, optionally
substituted with one or more halogen and/or hydroxy. In some embodiments, Rs is a Ci.5 alkyl or
-CHz~(Cs.6 cycloalkyl), each of which is optionally substituted with one or more F, CN, or CHj3 .
In some embodiments, Rs is a Ci.5 alkyl, optionally substituted with one or more F, CN, or CHs.
In some embodiments, Rs is a Ci.s haloalkyl. In some embodiments, Rs is a Cs.s cycloalkyl,
optionally substituted with one or more halogen and/or C1.3 haloalkyl. In some embodiments, Rs
is cyclopropyl or cyclobutyl, each of which is optionally substituted with one or more halogen
and/or Ci3 haloalkyl. In some embodiments, Rs is a cyclopropyl or cyclobutyl. In some
embodiments, Rs is a cyclopropyl or cyclobutyl, each of which is optionally substituted with one
or more halogen and/or Cis haloalkyl. In some embodiments, Rs is a 4- to 6-membered
heterocyclyl. In some embodiments, the Rs is an oxetane, tetrahydrofuran, tetrahydropyran,

morpholine, or thiomorpholine, each of which is optionally substituted with a Ci.3 haloalkyl. In

F3C o S ~o F3C
e B : 8
some embodiments, Rs is , , , , , or .In

some embodiments, Rs is phenyl. In some embodiments, Rs is a 5- or 6-membered heteroaryl. In
some embodiments, Rs is 5- or 6-membered nitrogen-containing heteroaryl. In some embodiments,
Rs is 5-membered heteroaryl having 1, 2, or 3 heteroatoms selected from the group consisting of
N, O, and S. In some embodiments, Rs is heteroaryl, optionally substituted with one or more
halogen and/or Ci.s alkyl. In some embodiments, Rs is heteroaryl optionally substituted with one

or more F, CHs, CH,CHs, CH(CHz3),, CF3;, CHF3, and/or CH2CF3. In some embodiments, Rs is

O R0 0 Y R Y

== In some embodiments, the alkylene is a Ci.3 alkylene. In some embodiments, the
alkylene is -CHz-. In some embodiments, Rs is optionally substituted with one or more halogen, -
OH, -O-alkyl, -CN, and/or alkyl. In some embodiments, Rs is optionally substituted with one or
more F, -OH, -OCHjs, -OCH,CH3, -OCH(CH3)z, -OCF3, -OCHF, -OCH2CF3, -CN, CHz, CH,CHj,
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CH(CHa)., CF3 and/or CHF2. In some embodiments, Rs is optionally substituted with one or more
F, CH:;, CHzCH3, CH(CH3)2, -CN, CF3 and/or CHF,,

[0108] In some embodiments, Rs is:
R R
\ F F
i F F F F CHs
2 F bl F F b F F bl F F bl F F F
H H '_\ ’}»CN ,_>—CN ‘—<~CN ;_\—CN i_§—CN Q—(
CN ' CN = ©CN, , oS
CN §_/—CN ‘_A_\ ‘_>_\
5_( \<_< ﬁ \4_/ OH
«_\7 /<_>T ]—QCN ‘_QCN !_/—CN
/<_\ /<_\ - .
SO,CH; L 0w
R F R F
E F F F
,<_<:F ' 1/F ‘ C! Fs I_g |_ng B
F’ 2 2 2 2 2 2 D
F F R F I}, CN
O~ FO~r X <5 o
F CN
F’ F 2 F7 2 2 2 CN

F

oo o 15 B T e B Hh

Dalr e oS FQQZCNH\}'—?}

N\\
S

N_fbkd O T < Ty
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F

%w%mww JHO K
FQNFQ@ Sas

or NC

[0109] In some embodiments, Rs is:

}—<>--|CN |;ﬁ<> ‘—<>o 'F—C‘<>o H:> I_O I_N>:N\ N/_\
HY A Y R
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[0110] In some embodiments, Rs is:

P P S P P e e e

ﬁw&%%w%@ﬁ
L
TR P PP

iﬁ@@@ﬁ}
Py e

[0111] In some embodiments, Rs is H, alkyl, cycloalkyl, heterocyclyl, or -CN. In some

In some embodiments, Rs is

embodiments, Rs is H or Cis alkyl. In some embodiments, R¢ is H or methyl. In some

embodiments, R¢ is H. In some embodiments, Re is methyl.

[0112] In some embodiments, Rio and Ri3 are each independently H, alkyl, cycloalkyl, alkylene-

cycloalkyl, heterocyclyl, alkylene-heterocyclyl,-(C=0)alkyl, = —(C=O)cycloalkyl, —

(C=O)heterocyclyl,(C=0)-0O-alkyl, -(C=0)—-O-cycloalkyl, —(C=0)-O-heterocyclyl, -(C=0)—
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O-heteroaryl, —S(O),—alkyl, —S(O)—cycloalkyl, or —S(O),~heterocyclyl. In some embodiments,
Rio and Riz are each independently H, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, —
(C=0)alkyl, —(C=0)cycloalkyl, -(C=0)-O-alkyl, —(C=0)-O-cycloalkyl, —S(O),—alkyl, or —
S(O).—cycloalkyl. In some embodiments, Rio and Ri3 are each independently H, alkyl, cycloalkyl,
—(C=0)alkyl, (C=0)cycloalkyl, -(C=0)-0-alkyl, -(C=0)-O-cycloalkyl, —S(O),—alkyl, —S(O),—
cycloalkyl, or —S(O),~heterocyclyl. In some embodiments, Rio and Ri3 are each independently H,
alkyl, —(C=0)alkyl, or —S(O),—alkyl. In some embodiments, the alkyl is a Ci.salkyl. In some
embodiments, the alkyl is methyl, ethyl, or isopropyl. In some embodiments, the cycloalkyl is a
Cs.scycloalkyl. In some embodiments, the aryl is a phenyl. In some embodiments, the heterocyclyl
is a 5- or 6-membered heterocyclyl having 1 or 2 heteroatoms selected from the group consisting
of N, O, and S. In some embodiments, the heteroaryl is a 5- or 6-membered heteroaryl having 1, 2

or 3 heteroatoms selected from the group consisting of N, O, and S.

[0113] In some embodiments, V is -O— or -CRsRo—. In some embodiments, V is O— or -NRo—.
In some embodiments, V is —O—. In some embodiments, V is —CRsRo—. In some embodiments, Rs

and Ry are each independently H or alkyl.

[0114] In some embodiments, Xis —O— or -NR3—. In some embodiments, Xis —O— or —CR11Ri2—
. In some embodiments, X is —CR11R12— or -NR3—. In some embodiments, X is —CR11R12—. In

some embodiments, X is —CH,—.

[0115] In some embodiments, Y is a bond, —CRsR¢—, or —NRio—. In some embodiments, Y is a
bond, —O—, or -CRgRy—. In some embodiments, Y is a bond or -CRgRo—. In some embodiments,

Yis a bond. In some embodiments, Y is a —CRsRo—. In some embodiments, Y is -CHz—.

[0116] In some embodiments, Z is a -NR1o— or -CRsRo—. In some embodiments, Z is -NRjo—. In
some embodiments, Rg and Ry are each independently H or alkyl. In some embodiments, Rg and
Ro together with the carbon atom to which they are attached form a Cs. cycloalkyl. In some
embodiments, Rio is H, alkyl, ((C=0)alkyl, or —S(O),—alkyl. In some embodiments, Rio is H or
alkyl. In some embodiments, the alkyl is methyl, ethyl, or isopropyl. In some embodiments, the

alkyl is methyl.

[0117] In some embodiments, V-(X)p-Y-Z is —O-(CH2),-CH2-CHz— or —O-(CH2),-CH>—, wherein

p is 0 or 1. In some embodiments, V-(X),-Y-Z is “O-(CHz2),-CH2-O—, wherein p is 1. In some
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embodiments, V-(X)p-Y-Z is —O-CH2-CHz-O-. In some embodiments, V-(X),-Y-Z is -0-CH2-O-
. In some embodiments, V-(X),-Y-Z is —O-CHaz-. In some embodiments, V-(X)p-Y-Z is —O-CHz-
CH»-.

[0118] In some embodiments, V-(X),-Y-Z does not comprise an —O-O— or —N-N- bond.

[0119] In some embodiments, Rg and Ro are each independently H, halogen, or alkyl. In some
embodiments, Rg and Ry are each independently H or alkyl. In some embodiments, Rg and Ro are
alkyl. In some embodiments, the alkyl is methyl or ethyl. In some embodiments, Rg and Ro are
each independently H or halogen. In some embodiments, Rg and Ro are H. In some embodiments,
Rsg and Ry are halogen. In some embodiments, the halogen is fluoride. In some embodiments, Rg
and Ro together with the carbon atom to which they are attached form a carbocycle or heterocycle.
In some embodiments, the carbocycle is a Cs.6 cycloalkyl. In some embodiments, the carbocycle
is a cyclopropyl. In some embodiments, the heterocycle is a 3- or 6-membered heterocycle. In
some embodiments, the heterocycle comprises 1 or 2 heteroatoms selected from the group

consisting of N, O, and S.

[0120] In some embodiments, Rio is H, alkyl, cycloalkyl, (C=0)-O-alkyl, —S(O).—alkyl. In some
embodiments, Rio is H, alkyl, cycloalkyl, —(C=0)-O-alkyl, or —S(O),—alkyl. In some
embodiments, Rig is H, alkyl, (C=0)-0O-alkyl, or —S(O),—alkyl. In some embodiments, Rio is H,
alkyl, or cycloalkyl. In some embodiments, Rio is H or alkyl. In some embodiments, Ri¢ is alkyl.In
some embodiments, the alkyl is a Ci.salkyl. In some embodiments, the alkyl is methyl, ethyl, or
isopropyl. In some embodiments, the alkyl is methyl. In some embodiments, the cycloalkyl is a

Cs.scycloalkyl.

[0121] In some embodiments, Ri1 and Rz are each independently H, halogen, or alkyl. In some
embodiments, Ri1 and Rz are each independently H or alkyl. In some embodiments, Ri1 and Riz
are alkyl. In some embodiments, the alkyl is methyl or ethyl. In some embodiments, Ri; and Riz
are each independently H or halogen. In some embodiments, Ri; and Riz are H. In some
embodiments, Ri1 and Ri2 are halogen. In some embodiments, the halogen is fluoride. In some
embodiments, Ri1 and Riz together with the carbon atom to which they are attached form a
carbocycle or heterocycle. In some embodiments, the carbocycle is a Cs.s cycloalkyl. In some

embodiments, the carbocycle is a cyclopropyl. In some embodiments, the heterocycle is a 3- or 6-
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membered heterocycle. In some embodiments, the heterocycle comprises 1 or 2 heteroatoms

selected from the group consisting of N, O, and S.

[0122] In some embodiments, is phenyl or 5- or 6-membered heteroaryl.

A /it

[0123] In some embodiments, is phenyl. In some embodiments, is: v or
L

Ry N7

V', wherein R, is each independently halogen, alkyl, -CN, or alkoxy; and q is 0, 1, or

L
Ra)g” N7

2. In some embodiments, is: V', wherein R, is each independently halogen,
alkyl, -CN, or alkoxy; and q is 0, 1, or 2. In some embodiments, R, is each independently halogen
or Ci.5 alkyl optionally substituted with one or more fluoride. In some embodiments, R, is each
independently F, CHs;, CH2CHs, CH(CHz3)2, CF3, CHCF,, -OCH3, -OCH2CHs, -OCH(CHa),, -
OCF3, -OCHCF;, or -CN. In some embodiments, R, is each independently F, CH3, CH,CH3, CF3,
CHF,, -OCHs, -OCF3, or -OCHF;. In some embodiments, R, is each independently F, CHs,
CH,CHjs, CH(CH3)2, CF3, CHCF>, or -CN. In some embodiments, R, is each independently F or
CHs. In some embodiments, each R, is F. In some embodiments, qis 0 or 1. In some embodiments,

qis 0. In some embodiments, q is 1. In some embodiments, q is 2. In some embodiments, q is 2.

F R
< g;—i L < ;}f—! L Z >>J—§ L
In some embodiments, when is phenyl, the phenyl is: v, v, v
R F F F F
F
v P v v v v
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or V' In some embodiments, when is phenyl, the phenyl is:

[0124] In some embodiments, is a S-membered heteroaryl. In some embodiments, is 5-

membered heteroaryl having 1, 2, or 3 heteroatoms selected from the group consisting of N, O,

=
A

N-N

and S. In some embodiments, the S-membered heteroaryl is / . In some embodiments,

is a 6-membered heteroaryl. In some embodiments, is a 6-membered heteroaryl having

1, 2, or 3 heteroatoms selected from the group consisting of N, O, and S. In some embodiments,

is a 6-membered heteroaryl is selected from the group consisting of pyridinyl, pyrazinyl,

pyrimidinyl, or pyridazinyl. In some embodiments, the 6-membered heteroaryl is:

— N— —N —N
N L & L /_ L /\_ L
/iz/_‘ R { Ra)y™ \_¢ Ra™ \—/C‘ Ry N 2
A\ \" \" \"
N
[ ( ) N 9
(Ra)q (Ra)q (Ra)q (Ra)q (Ra)q

/

(Ra)q

(Ra)q

Whereln Ra is each independently halogen, alkyl, -CN, or alkoxy; and qis 0, 1, or 2.
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L

A L /_ZN\
(Ra)q//Nj/t‘ (Ra)q/\_/g,

In some embodiments, the 6-membered heteroaryl is: Vo oor V. wherein

Ra. is each independently halogen, alkyl, -CN, or alkoxy; and q is 0, 1, or 2. In some embodiments,

E
(Ralq” <Nj/2/_’ L (Ra>q//‘\»1j/2:‘ ] %\;\&l ]
V' and the v is v or
N= N
\") is \"

V. In some embodiments,

the 6-membered heteroaryl is

. In some embodiments, R, is
each independently halogen or alkyl. In some embodiments, R, is each independently halogen or
Ci-s alkyl. In some embodiments, R, is each independently F, CH3;, CH,CH3, CH(CH3),, CF3,
CHCF,, -OCH3, -OCH2CHj3, -OCH(CHs)2, -OCF3, -OCHCFa, or -CN. In some embodiments, Ra
is each independently F, CHs, CH.CH3z, CF3, CHF2, -OCH3, -OCF3, or -OCHF2. In some
embodiments, R, is each independently F, CH3, CH>,CHs, CH(CH3),, CF3, CHCF,, or -CN. In
some embodiments, Ra is each independently F or CHs. In some embodiments, each R. is F. In

some embodiments, each R, is CH3. In some embodiments, q is O or 1. In some embodiments, q is

F R F
. ®. F
[0125] In some embodiments, is: Vo, Vo, Vo, Vo,
F F R F -
N
</ />>/—£L F_<E g;—iL <E 5;_%'- (:\é/—h_ g/t\z/—lL (/i\g/—h C\g
N= N= N= —
F
Vo, Vo, Vo, Vo, Vo, V.o or V. In
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F R F F
Q/_!L C%‘L le- FAC%/_iL Q%{L
F F
some embodiments, is: v, v v, Vo, Vo,
F
Z: i |

. In some embodiments, V' In some embodiments,

qi/_, 2 /N Cz

[0126] In some embodiments, m is O or 1. In some embodiments, m is 0. In some embodiments,

mis 1.
[0127] In some embodiments, nis O or 1. In some embodiments, n is 1.

[0128] In some embodiments, the sum of m and n is from 1 to 3. In some embodiments, the sum
of m and nis 1 or 2. In some embodiments, m is O and nis 1 or 2. In some embodiments, m is 1
andnis 0, 1, or 2. In some embodiments, nis O and mis 1 or 2. In some embodiments, nis 1 and
mis O, 1, or 2. In some embodiments, misOandnis1;nisOandmis1;ormislandnis1. In
some embodiments, m is 1 and n is 1. In some embodiments, m is 0 and n is 1. In some

embodiments, nis 0 and mis 1.

[0129] In some embodiments, p is O or 1. In some embodiments, p is 0. In some embodiments, p
is 1.

[0130] In some embodiments, R; and R, are each independently H or alkyl, R3 and R4 are H, X is
—CHz—, Vis —O—, Y is a bond or -CHz—, Z is -O—, —-CHz—, or —N(alkyl)-, misOor 1,nisOor 1,
andpisOor 1.

[0131] In some embodiments, R; and R, are each independently H or alkyl, R3 and R4 are H, X is
—CHz—, V is -O—, Y is a bond or —CHz—, Z is -O—, —CHz—, —CH(Me)—, or —N(alkyl)—, m is O or

I,nisOor1,and pis O or 1.
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[0132] In some embodiments, R; and R» are each independently H or alkyl, R3 and R4 are H, X is
—CHz—, Vis -O—, Y is abond or -CHy—, Z is -CH,— or -O—, misOor I,nis O or 1, and pis O or
1.

[0133] In some embodiments, R; and Ry are each independently H or alkyl, R3 and R4 are H, X is
—CHz—, Vis —O—, Yisabond or -CHy—, Z is -CH,—, misOor 1,nis 1, and pis O or 1.

[0134] In some embodiments, R; and R are each independently H or alkyl, R3 and R4 are H, X is
—CHz—, Vis —-O—, Yisabond, Zis -CH,—, misOor 1,nis 1, and p is O.

[0135] In some embodiments, L is —carbocyclyl-O— or —heterocyclyl-O—, R and R are each
independently H or alkyl, R3 and R4 are H, X is -CHz—, V is —O—, Y is a bond or -CHz—, Z is
—O—, —CHz—, —-CH(Me)—, or —N(alkyl)-, misOor1,nisOor 1, and pisOor 1.

[0136] In some embodiments, L is —carbocyclyl-O— or —heterocyclyl-O—, Ri and R, are each
independently H or alkyl, Rz and R4 are H, X is -CHz—, V is —O—, Y is a bond or -CH>—, Z is

—CHz—or -O—, misOor1,nisOor1,and pisOor 1.
As 7\

ale
As

—CHz— or —O—, R and R are each independently H or alkyl, R3 and R4 are H, X is —-CHz—, V is

[0137] In some embodiments, L is , wherein As and Ag are each independently

—0-, Y is a bond or —CHz—, Z is —O—, —CH2—, —-CH(Me)—, or —N(alkyl)—,misOor 1,nisOor 1,

O

[0138] In some embodiments, L is As , wherein As and As are each independently

—CHz— or —O—, R; and R; are each independently H or alkyl, R3 and R4 are H, X is -CH>—, V is

and pisOor 1.

—0—, Yisabond or -CHz—, Z is -CHz— or -O—, misOor 1,nisOor 1, and pis O or 1.

[0139] In some embodiments, is phenyl or heteroaryl having 1 or 2 N atoms, L is

O

, wherein As and Ag are each independently —CHz— or —O—, R and R; are each
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independently H or alkyl, R3 and R4 are H, X is -CHz—, V is —O—, Y is a bond or -CHz—, Z is
—0—, -CHz—, -CH(Me)—, or —N(alkyl)—, misOor1,nisOor 1, and pis O or 1.

[0140] In some embodiments, is phenyl or heteroaryl having 1 or 2 N atoms, L is
As 7\

H
As

independently H or alkyl, Rz and R4 are H, X is -CHz—, V is —O—, Y is a bond or -CHz—, Z is

, wherein As and Ag are each independently —CH,— or —O—, Ry and R; are each

—CHz—or -O—, misOor1,nisOor1,and pis O or 1.

[0141] In some embodiments, is phenyl or heteroaryl having 1 or 2 N atoms, L is

t
r
od | | |
s ,whereinrisOor 1,sis 1, and tis 1, R; and R» are each independently H or

alkyl, R3 and R4 are H, X is -CHz—, V is -O—, Y is a bond or —CH>—, Z is -CHz— or -O—, m is O

= — N—

Y S W ek
(Ra)q//\:2’_K Ra)e” N % (Raly” N %

iS v > v , Or v >

?—( =0
wherein R, and q are as defined herein, L is , R1 and R; are each independently H
or alkyl, R3 and R4 are H, X is -CHz—, V is -O—, Y is a bond or -CHz—, Z is -CH,— or -O—, m is

orl,nisOor1,and pis O or 1.

[0142] In some embodiments,

Oor1,nis 1, and p is 0. In some embodiments, m is 1.

Ra)q~ N7

[0143] In some embodiments, is V', wherein R, and q are as defined herein, L

S (;7\
is , Ri and R; are each independently H or alkyl, R3 and R4 are H, X is -CHz—, V
is =O—, Y is a bond or -CHz—, Z is -CH— or -O—, mis O or 1, nis 1, and p is 0. In some

embodiments, m is 1.
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N

A L 4 L
(Ra)q//Nj/z/_‘ (Ra)q/N {

[0144] In some embodiments, is V' or V', wherein R, and q are

as defined herein, L is , R1 and R are each independently H or alkyl, R3 and R4
are H, X is -CHz—, Vis —O—, Y is abond or —-CHz—, Z is -CHz— or -O—, misOor 1,nis 1, and p

N—
L
(Ra)q Cz/_( (Ra)g @ (Rag 'N:/z/_‘
Vv

C (;7»
wherein R, and q are as defined herein, L is , R1 and R» are each independently H
or alkyl, Rz and R4 are H, X is -CH>—, V is —O—, Y is a bond or -CHz—, Z is -CHy—, m is 1, n is

N_
(Ra)q /\\:2/_{ (Ra)g /iz:| (Ra)g” | :Z/_‘

C (;7-.,
wherein R, and q are as defined herein, L is , R1 and Rz are each independently H

is 0. In some embodiments, m is 1.

[0145] In some embodiments,

1,and pisOor 1.

[0146] In some embodiments,

or alkyl, Rz and R4 are H, Rsis as defined herein, Rs is H, X is -CHz—, V is -O—, Y is a bond or
—CH,—, Zis -CH,—, misOor I,nis 1,and pis O or 1.

Ra)q”~ \_7

[0147] In some embodiments, is V', wherein R, and q are as defined herein, L

C 0"7\
s , Ri and R; are each independently H or alkyl, R3 and R4 are H, Rsis as defined
herein, Rs is H, X is -CHz—, Vis —O—, Yisabond, Z is -CH,—, mis 1,nis 1, and p is O.
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F R F
. . F
[0148] In some embodiments, is v, Vo, Vo, Voo,
F K R E L
N
L F L L ¢ N 7 N4 7 N, 7 N
N= N= N= =
F
Vo, Voo, Vo, Vo, Vo, Vo or V . Lis

! C (;7\
, Ri and R; are each independently H or alkyl, R3z and R4 are H, Rsis as defined
herein, Rs is H, X is -CHz—, Vis —O—, Yisabond, Zis -CH>—, mis 1, nis 1, and pis O.

F
% | %—( >
o
, Lis , Ri and R are each

[0149] In some embodiments, is v
independently H or alkyl, R3 and R4 are H, Rs s as defined herein, R¢ is H, X is -CHz—, V is —O—,
Yisabond, Zis —-CH,—, mis 1,nis 1, and pis 0.

F R F
Cpt Cpb L~
. . F
[0150] In some embodiments, is v, Voo, Vo, Vo,
F R R F N
N
L F L L </ \ L / \ L / \ L / \N
N= N= N= —
F
v Voo v v Voo Vooor V  Lis

C (?x
, R1 and R» are each independently H or alkyl, R3 and R4 are H, Rsis as defined
herein, Rs is H, X is -CHz—, Vis -O—, Yisabond, Z is -CH,—, mis 1,nis 1, and p is 0.

54



WO 2024/160822 PCT/EP2024/052241

N_

}-—( =0
wherein R, and q are as defined herein, L is , R1 and R; are each independently H

2B ASN 2 Bre
or alkyl, Rz and R4 are H, Rsis  F ’_\& q‘
N \
\ S Ner” 0
s N R F F
WCN CHs F ~ '_é f—b
7 . FF | FF ., NC 7 N 7 OH 0,

R F
F o
F CN F F F F N
!\ ‘_Q o F F $
N CN
I 2> NC 2 2 O’ 2 > > 2 2
i—<\ {—\_ F CN CN CN CN
\—CN —CN CN !—( ]—( i_/7 ﬁ
S S > 2> O 2 2 2 ”’ 2

>

e o
- HD @@@@@ w

Rsis H, X is -CHz—, Vis -O—, Y is a bond or -CH,—, Zis -CH,—, misOor 1, nis 1, and p is O

[0151] In some embodiments,

orl.
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T L

[0152] In some embodiments, is V', wherein R, and q are as defined herein,

()= F
s , Ri and R; are each independently H or alkyl, R3 and R4 are H, Rsis  F F

N

He P D e Dye e H

F@ % et %ﬂk@ "V,
OH ! ‘_é
R F
cN R RF F $ ‘_é F
F F ~ :
w%%@%wﬁﬂ%ﬁ
\ cN
CN CN CN CN CN CN ‘_g;
/ F
H K H \ﬁ A \ﬁzj 5
By QG ad m @ FQFC
O %
, , or NC ,Reis H, Xis —CHy—, Vis —O—, Y is a bond or

—CHy—, Z is —CH,—, misOor I,nis 1,and pis O or 1.
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N_
(Ra)q /\:2/_‘ /jz/_‘ (Ra)q

}-—( =0
wherein R, and q are as defined herein, L is , R1 and R; are each independently H

m<:—<§ +_7x7CH3 §F_QT—CN
or alkyl, R3 and R4 are H, Rsis , Reis H, X is -CHz—, V is

—0—, Yisabond or -CHy—, Z is -CH—, misOor 1, nis 1, and pis O or 1.

[0153] In some embodiments,

R, q/\ /

[0154] In some embodiments, is V', wherein R, and q are as defined herein,

§—< >=0O
$ , Ri and R, are each independently H or alkyl, Rz and R4 are H, Rs is

CN
CHj CN
FF o

is—CHy—, misOor1,nis1,and pisOor 1.

F R F
F
[0155] In some embodiments, s Vo, Vo, Vo, Voo,
F R K E L
N
L F L L </ \ L / \ L / \ L / \N
N= N= N= —
F
v v v v Voo Vo oor Vo Lis
CN

O~ e
, R1 and R; are each independently H or alkyl, R3 and R4 are H, Rsis

,Rsis H, X is -CHz—, Vis —O—, Y is a bond or —-CH,—, Z

>

57



WO 2024/160822 PCT/EP2024/052241

l_XCHs

CN
F F or ‘}» ,RsisH, Xis -CHy—, Vis -O—, Yisabond, Z is -CH,— mis 1, nis

>

1,and pis O.

F
% L H >~
o]
[0156] In some embodiments, is V. Lis
CN
independently H or alkyl, R3 and R4 are H, Rsis , FF or ,ReisH, X

is -CHz—, Vis -O—, Yisabond, Zis -CHy—, mis 1,nis 1, and p is O.

, R1 and Ry are each

[0157] In some embodiments, is phenyl or heteroaryl having 1 or 2 N atoms, L is

(Rb)u

X I
X
, wherein Ry, is halogen, alkyl, or alkoxy, and u is O, 1, or 2, R; and R are each

independently H or alkyl, Rz and R4 are H, X is -CHz—, V is —O—, Y is a bond or -CH>—, Z is
—O—, —CHz—, -CH(Me)—, or —N(alkyl)-, misOor1,nisOor 1, and pisOor 1.

[0158] In some embodiments, is phenyl or heteroaryl having 1 or 2 N atoms, L is

(Rb)u

S
, wherein Ry, is halogen, alkyl, or alkoxy, and u is O, 1, or 2, Ry and R, are each

independently H or alkyl, Rz and R4 are H, X is -CHz—, V is —O—, Y is a bond or -CHz—, Z is

—O—,misOorl,nisOor1,andpisOorl.

(Rp)u

| | R .
[0159] In some embodiments, is phenyl, L is , wherein Ry, is halogen, alkyl, or

alkoxy, and u is 0, 1, or 2, R1 and R» are each independently H or alkyl, R3s and R4 are H, X is
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—CHz—, V is —=O—, Y is a bond or —CHz—, Z is -O—, —CH;—, —-CH(Me)—, or —N(alkyl)—, m is 0 or

1,nisOor1,andpisOor 1.

[0160] In some embodiments, the compounds disclosed herein are a racemic mixture. In some
embodiments, the compounds disclosed herein are enriched in one enantiomer. In some
embodiments, the compounds disclosed herein are enriched in one enantiomer and substantially
free of the opposite enantiomer. In some embodiments, the compounds disclosed herein have an
enantiomeric excess of about or greater than about 55%, about or greater than about 60%, about
or greater than about 65%, about or greater than about 70%, about or greater than about 75%, about
or greater than about 80%, about or greater than about 85%, about or greater than about 90%, about
or greater than about 91%, about or greater than about 92%, about or greater than about 93%, about
or greater than about 94%, about or greater than about 95%, about or greater than about 96%, about
or greater than about 97%, about or greater than about 98%, about or greater than about 98.5%,
about or greater than about 99%, about or greater than about 99.5%, or more, including all
subranges and values therebetween. In some embodiments, the compounds of the present
disclosure are provided as a mixture of diastereomers. In some embodiments, a diastereomer of a
compound of the present disclosure is provided substantially free of other possible diastereomer(s).

The present disclosure includes tautomers of any compounds described herein.

[0161] In some embodiments, provided herein is one or more compounds selected from Table 1

or a pharmaceutically acceptable salt thereof, or a stereoisomer thereof.

[0162] In some embodiments, provided herein is one or more compounds selected from Table 1

or a pharmaceutically acceptable salt thereof, or an enantiomer thereof.

[0163] In some embodiments, provided herein is one or more compounds selected from Table 1
or a pharmaceutically acceptable salt thereof, or a diastereomer, or mixture of diastereomers

thereof.
[0164] In some embodiments, provided herein is one or more compounds selected from Table 1.

[0165] In some embodiments, provided herein is one or more pharmaceutically acceptable salts of

a compound selected from Table 1.
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Table 1. Compounds of the Disclosure
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[0166] In some embodiments, the present disclosure provides a compound, e.g., a compound of

Formula (I), having the structure:
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or a pharmaceutically acceptable salt thereof.

[0167] In some embodiments, the compound of the present disclosure is a compound provided in
Tables 3-24. In some embodiments, the compound of the present disclosure is a compound
provided in Tables 3-24 that has “A” (ECs0<100 nM) or “B” activity (ECso between 100 nM and
1,000 nM). In some embodiments, the compound of the present disclosure is a compound provided

in Tables 3-24 that has “A” activity.

[0168] In some embodiments, the present disclosure provides a compound of Formula (II):

By
Ria™ “NH
Rs n R‘]
R2
(o) N~ m
=
| ® 0
A p
(Ra)q O (H)

or a pharmaceutically acceptable salt thereof,

wherein:
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Ri1, Rz, R3, R4, Rs, Ry, m, 1, and p are as defined herein:
Ri4 is C1.s haloalkyl; and
s and t are each independently 1 or 2.

[0169] In some embodiments, Ri4 is CF3 or CHF.

[0170] In some embodiments, R, is F.

[0171] In some embodiments, R and R; are each H; R¢ is H or CH3; R4 is CF3 or CHF2; Ry is F;
mand n areeach 1; pisOor 1; qis O or 1; and s and t are each 2. In some embodiments, R; and
R» are each H; R¢ is H; Ri4 is CF3 or CHF»; Rais F; m and n are each 1; pis 0; qis O or 1; and s

and t are each 2.

[0172] In some embodiments, the compound of Formula (IT) is a compound having a structure

provided in Table 2 or a pharmaceutically acceptable salt thereof.

Table 2. Compounds of the Disclosure

F FF

.

F Fo

HN ; ' | I
e

/4\ :

(8}

-

=z

[0173] In some embodiments, the compound of present disclosure, e.g., a compound of Formula

(), Formula (I-1), Formula (I-2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula (IB),
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Formula (IB-1), Formula (IB-2), Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-
2b), Formula (IC-2c), Formula (IC-2d), Formula (IC-2e), Formula (IC-2f), Formula (IC-2g),
Formula (IC-2h), Formula (IC-3), Formula (IC-3a), Formula (IC-3b), Formula (IC-4), Formula
(ID-1), Formula (ID-2), Formula (ID-3), Formula, (ID-4), or Formula (II), excludes the
compounds disclosed in W02021/108628 and W02022/232025.

Compositions

[0174] The present disclosure provides pharmaceutical compositions for modulating orexin
receptor (e.g., orexin type 2 receptor) in a subject. In some embodiments, a pharmaceutical
composition comprises a compound of the present disclosure (e.g., a compound of Formula (I),
Formula (I-1), Formula (I-2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula (IB),
Formula (IB-1), Formula (IB-2), Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-
2b), Formula (IC-2c), Formula (IC-2d), Formula (IC-2¢), Formula (IC-2f), Formula (IC-2g),
Formula (IC-2h), Formula (IC-3), Formula (IC-3a), Formula (IC-3b), Formula (IC-4), Formula
(ID-1), Formula (ID-2), Formula (ID-3), Formula, (ID-4), Formula (II), or Tables 1-24) or a

pharmaceutically acceptable salt thereof.

[0175] In some embodiments of the present disclosure, a pharmaceutical composition comprises
a therapeutically effective amounts of one or more compounds of the present disclosure (e.g., a
compound of Formula (I), Formula (I-1), Formula (I-2), Formula (IA), Formula (IA-1), Formula
(IA-2), Formula (IB), Formula (IB-1), Formula (IB-2), Formula (IC-1), Formula (IC-2), Formula
(IC-2a), Formula (IC-2b), Formula (IC-2¢), Formula (IC-2d), Formula (IC-2e), Formula (IC-2f),
Formula (IC-2g), Formula (IC-2h), Formula (IC-3), Formula (IC-3a), Formula (IC-3b), Formula
(IC-4), Formula (ID-1), Formula (ID-2), Formula (ID-3), Formula, (ID-4), Formula (II), or Tables

1-24) or a pharmaceutically acceptable salt thereof.

[0176] In some embodiments, a pharmaceutical composition, as described herein, comprises a
compound selected from Table 1, or a pharmaceutically acceptable salt thereof or stereoisomer
thereof. In some embodiments, a pharmaceutical composition, as described herein, comprises a
compound selected from Table 2, or a pharmaceutically acceptable salt thereof or stereoisomer
thereof. In some embodiments, a pharmaceutical composition, as described herein, comprises a

compound selected from any one of Tables 1-24, or a pharmaceutically acceptable salt thereof.
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[0177] In some embodiments, the present disclosure provides a pharmaceutical composition
comprising a compound disclosed herein (e.g., a compound of Formula (I), Formula (I-1), Formula
(I-2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula (IB), Formula (IB-1), Formula
(IB-2), Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-2c¢),
Formula (IC-2d), Formula (IC-2e), Formula (IC-2f), Formula (IC-2g), Formula (IC-2h), Formula
(IC-3), Formula (IC-3a), Formula (IC-3b), Formula (IC-4), Formula (ID-1), Formula (ID-2),
Formula (ID-3), Formula, (ID-4), Formula (I), or Tables 1-24), or a pharmaceutically acceptable

salt thereof; and one or more pharmaceutically acceptable carriers.

[0178] In some embodiments of the present disclosure, a pharmaceutical composition comprising
one or more compounds of the present disclosure (e.g., a compound of Formula (I), Formula (I-1),
Formula (I-2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula (IB), Formula (IB-1),
Formula (IB-2), Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-
2¢), Formula (IC-2d), Formula (IC-2e), Formula (IC-2f), Formula (IC-2g), Formula (IC-2h),
Formula (IC-3), Formula (IC-3a), Formula (IC-3b), Formula (IC-4), Formula (ID-1), Formula (ID-
2), Formula (ID-3), Formula, (ID-4), Formula (II), or Tables 1-24) or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable excipient or adjuvant is provided. The
pharmaceutically acceptable excipients and adjuvants are added to the composition or formulation
for a variety of purposes. In some embodiments, a pharmaceutical composition comprising one or
more compounds disclosed herein, or a pharmaceutically acceptable salt thereof, further comprise
a pharmaceutically acceptable carrier. In some embodiments, a pharmaceutically acceptable
carrier includes a pharmaceutically acceptable excipient, binder, and/or diluent. In some
embodiments, suitable pharmaceutically acceptable carriers include, but are not limited to, inert
solid fillers or diluents and sterile aqueous or organic solutions. In some embodiments, suitable
pharmaceutically acceptable excipients include, but are not limited to, water, salt solutions,
alcohol, polyethylene glycols, gelatin, lactose, amylase, magnesium stearate, talc, silicic acid,

viscous paraffin, and the like.

[0179] For the purposes of this disclosure, the compounds of the present disclosure can be
formulated for administration by a variety of means including orally, parenterally, by inhalation
spray, topically, or rectally in formulations containing pharmaceutically acceptable carriers,

adjuvants and vehicles. The term parenteral as used here includes subcutaneous, intravenous,
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intramuscular, and intraarterial injections with a variety of infusion techniques. Intraarterial and

intravenous injection as used herein includes administration through catheters.

[0180] Generally, the compounds of the present disclosure are administered in a therapeutically
effective amount. The amount of the compound actually administered will typically be determined
by a physician, in the light of the relevant circumstances, including the condition to be treated, the
chosen route of administration, the actual compound -administered, the age, weight, and response

of the individual patient, the severity of the patient's symptoms, and the like.

Methods of Use

[0181] The compounds of the present disclosure find use in any number of methods. For example,
in some embodiments the compounds are useful in methods for modulating an orexin receptor,
e.g., orexin type 2 receptor. Accordingly, in some embodiments, the present disclosure provides
the use of any one of the foregoing compounds of Formula (I), Formula (I-1), Formula (I-2),
Formula (TIA), Formula (IA-1), Formula (IA-2), Formula (IB), Formula (IB-1), Formula (IB-2),
Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-2c), Formula
(IC-2d), Formula (IC-2e), Formula (IC-2f), Formula (IC-2g), Formula (IC-2h), Formula (IC-3),
Formula (IC-3a), Formula (IC-3b), Formula (IC-4), Formula (ID-1), Formula (ID-2), Formula (ID-
3), Formula, (ID-4), Formula (II), or Tables 1-24 or a pharmaceutically acceptable salt thereof, for
modulating orexin receptor (e.g., orexin type 2 receptor) activity. For example, in some
embodiments, modulating orexin receptor (e.g., orexin type 2 receptor) activity is in a mammalian
cell. Modulating orexin receptor (e.g., orexin type 2 receptor) activity can be in a subject in need
thereof (e.g., a mammalian subject, such as a human) and for treatment of any of the described

conditions or diseases.

[0182] In some embodiments, the modulating orexin receptor (e.g., orexin type 2 receptor) activity
is binding. In some embodiments, the modulating orexin receptor (e.g., orexin type 2 receptor)

activity is agonizing or stimulating the orexin receptor.

[0183] In some embodiments, the present disclosure provides methods of treating a disease or
disorder that is treatable by administration of an Orexin agonist, the method comprising
administering a therapeutically effective amount of one or more compounds of the present

disclosure (e.g., compounds of Formula (I), Formula (I-1), Formula (I-2), Formula (IA), Formula
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(IA-1), Formula (IA-2), Formula (IB), Formula (IB-1), Formula (IB-2), Formula (IC-1), Formula
(IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-2c), Formula (IC-2d), Formula (IC-2e),
Formula (IC-2f), Formula (IC-2g), Formula (IC-2h), Formula (IC-3), Formula (IC-3a), Formula
(IC-3b), Formula (IC-4), Formula (ID-1), Formula (ID-2), Formula (ID-3), Formula, (ID-4),
Formula (II), or Tables 1-24) to a subject in need thereof.

[0184] In some embodiments, the present disclosure provides methods of treating a disease or
disorder that is treatable by administration of an Orexin agonist, the method comprising
administering a composition comprising a therapeutically effective amount of one or more
compounds of the present disclosure (e.g., compounds of Formula (I), Formula (I-1), Formula (I-
2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula (IB), Formula (IB-1), Formula (IB-2),
Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-2c), Formula
(IC-2d), Formula (IC-2e), Formula (IC-2f), Formula (IC-2g), Formula (IC-2h), Formula (IC-3),
Formula (IC-3a), Formula (IC-3b), Formula (IC-4), Formula (ID-1), Formula (ID-2), Formula (ID-
3), Formula, (ID-4), Formula (II), or Tables 1-24) to a subject in need thereof.

[0185] In some embodiments, the compounds of the present disclosure are used for treating,
preventing, ameliorating, controlling or reducing the risk of a variety of disorders associated with
orexin receptors, including one or more of the following conditions or diseases: narcolepsy,
narcolepsy syndrome accompanied by narcolepsy-like symptoms, cataplexy in narcolepsy,
excessive daytime sleepiness (EDS) in narcolepsy, hypersomnia, idiopathic hypersomnia,
repeatability hypersomnia, intrinsic hypersomnia, hypersomnia accompanied by daytime
hypersomnia, interrupted sleep, sleep apnea, hypersomnia associated with sleep apnea, nocturnal
myoclonus, disturbances of consciousness, such as coma, REM sleep interruptions, jet-lag,
excessive daytime sleepiness, shift workers' sleep disturbances, dyssomnias, sleep disorders, sleep
disturbances, hypersomnia associated with depression, emotional/mood disorders, drug use,
Alzheimer's disease or cognitive impairment, Parkinson’s disease, Guillain-Barre syndrome,
Kleine Levin syndrome, and sleep disorders which accompany aging, muscular dystrophies,
immune-mediated diseases, Alzheimer's sundowning; conditions associated with circadian
rhythmicity as well as mental and physical disorders associated with travel across time zones and
with rotating shift-work schedules; fibromyalgia; cardiac failure; diseases related to bone loss;

sepsis; syndromes which are manifested by non-restorative sleep and muscle pain or sleep apnea
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which is associated with respiratory disturbances during sleep; conditions which result from a
diminished quality of sleep; and other diseases related to general orexin system dysfunction. In
some embodiments, compounds of the present disclosure are useful for treating, preventing,
ameliorating, controlling or reducing the risk of a variety of narcolepsy, idiopathic hypersomnia,
hypersomnia, sleep apnea syndrome, narcolepsy syndrome accompanied by narcolepsy-like
symptoms, hypersomnia syndrome accompanied by daytime hypersomnia (e.g., Parkinson’s
disease, Guillain-Barre syndrome and Kleine Levin syndrome), Alzheimer’s disease obesity,
insulin resistance syndrome, cardiac failure, diseases related to bone loss, sepsis, disturbance of
consciousness such as coma and the like, side effects and complications due to anesthesia, and the

like, or anesthetic antagonist.

[0186] In some embodiments, a compound of the present disclosure (e.g., a compound of Formula
(D), Formula (I-1), Formula (I-2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula (IB),
Formula (IB-1), Formula (IB-2), Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-
2b), Formula (IC-2c), Formula (IC-2d), Formula (IC-2e), Formula (IC-2f), Formula (IC-2g),
Formula (IC-2h), Formula (IC-3), Formula (IC-3a), Formula (IC-3b), Formula (IC-4), Formula
(ID-1), Formula (ID-2), Formula (ID-3), Formula, (ID-4), Formula (II), or Tables 1-24), a
pharmaceutically acceptable salt thereof, or a composition thereof is used to treat diseases or
disorders or symptoms associated with excessive sleepiness in a subject in need thereof. In some
embodiments, the excessive sleepiness is caused by any one of the following: insufficient quality
or quantity of night time sleep, misalignments of the body’s circadian pacemaker with the
environment (e.g., caused by requirement to remain awake at night for employment such as shift
work or personal obligations such as caretaker for sick, young or old family members), such as jet
lag, shift work and other circadian rhythm sleep disorders; another underlying sleep disorder, such
as narcolepsy (e.g., narcolepsy type 1, narcolepsy type 2, probable narcolepsy), sleep apnea (e.g.,
obstructive sleep apnea, obstructive sleep apnea with use of continuous positive airway pressure),
idiopathic hypersomnia, idiopathic excessive sleepiness, and restless legs syndrome; disorders,
such as clinical depression or atypical depression; tumors; head trauma; anemia; kidney failure;
hypothyroidism; injury to the central nervous system; drug abuse; genetic vitamin deficiency, such

as biotin deficiency; and particular classes of prescription and over the counter medication.
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[0187] In some embodiments, a compound of the present disclosure (e.g., a compound of Formula
(D), Formula (I-1), Formula (I-2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula (IB),
Formula (IB-1), Formula (IB-2), Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-
2b), Formula (IC-2c), Formula (IC-2d), Formula (IC-2e), Formula (IC-2f), Formula (IC-2g),
Formula (IC-2h), Formula (IC-3), Formula (IC-3a), Formula (IC-3b), Formula (IC-4), Formula
(ID-1), Formula (ID-2), Formula (ID-3), Formula, (ID-4), Formula (II), or Tables 1-24), a
pharmaceutically acceptable salt thereof, or a composition thereof is used to treat any one of the
following: shift work disorder; shift work sleep disorder; and jet lag syndrome. In some
embodiments, the methods and uses herein are used to treat any one of the following: narcolepsy
type 1, narcolepsy type 2, probable narcolepsy, idiopathic hypersomnia, idiopathic excessive
sleepiness, hypersomnia, hypersomnolence, sleep apnea syndrome (e.g., obstructive sleep apnea,
obstructive sleep apnea with use of continuous positive airway pressure), or disturbance of
consciousness such as coma and the like; and narcolepsy syndrome accompanied by narcolepsy-
like symptoms; hypersomnolence or hypersomnia syndrome accompanied by daytime
hypersomnia (e.g., Parkinson’s disease, Guillain-Barre syndrome and Kleine Levin syndrome),
excessive daytime sleepiness in Parkinson’s disease, Prader-Willi Syndrome, depressions
(depression, atypical depression, major depressive disorder, treatment resistant depression),
ADHD, sleep apnea syndrome (e.g., obstructive sleep apnea, obstructive sleep apnea with use of
continuous positive airway pressure) and other disorders of vigilance; residual excessive daytime
sleepiness in sleep apnea syndrome (e.g., obstructive sleep apnea, obstructive sleep apnea with use
of continuous positive airway pressure), and the like. Narcolepsy (e.g., narcolepsy type 1,
narcolepsy type 2, probable narcolepsy) may be diagnosed by diagnostic criteria generally used in
the field, e.g., The third edition of the International Classification of Sleep Disorders (ICSD-3) and
the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5). In some
embodiments, the excessive sleepiness is excessive daytime sleepiness or excessive sleepiness
during working hours, or excessive sleepiness or reduced quantity of sleep which is caused by
requirement to remain awake at night for employment (e.g., shift work) or personal obligations
(e.g., caretaker for sick, young or old family members). In some embodiments, the subject suffers
from the diseases or disorders or symptoms associated with excessive sleepiness. In some

embodiments, the subject is sleep-deprived subject, subject with excessive sleepiness, subject with
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disruptive regular sleep cycle, or subject with a need to decrease sleepiness. In some embodiments,
the present disclosure provides methods for decreasing or treating excessive sleepiness. In some
embodiments, the excessive sleepiness is caused by narcolepsy type 1, narcolepsy type 2 or
idiopathic hypersomnia. In some embodiments, the excessive sleepiness is caused by obstructive
sleep apnea despite the use of continuous positive airway pressure (CPAP). In some embodiments,
methods for increasing wakefulness in a subject in need thereof is provided. In some embodiments,

the orexin level in the subject is not compromised or partially compromised.

[0188] In some embodiments of the present disclosure, a method for the treatment of a sleep
disorder (e.g., as disclosed herein) in a subject in need thereof is provided, comprising
administering a compound of the present disclosure (e.g., a compound of Formula (I), Formula (I-
1), Formula (I-2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula (IB), Formula (IB-1),
Formula (IB-2), Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-
2¢), Formula (IC-2d), Formula (IC-2e), Formula (IC-2f), Formula (IC-2g), Formula (IC-2h),
Formula (IC-3), Formula (IC-3a), Formula (IC-3b), Formula (IC-4), Formula (ID-1), Formula (ID-
2), Formula (ID-3), Formula, (ID-4), Formula (II), or Tables 1-24), a pharmaceutically acceptable
salt thereof, or a composition thereof, to the subject. In some embodiments, a compound of the
present disclosure (e.g., a compound of Formula (I), Formula (I-1), Formula (I-2), Formula (IA),
Formula (IA-1), Formula (IA-2), Formula (IB), Formula (IB-1), Formula (IB-2), Formula (IC-1),
Formula (IC-2), Formula (IC-3), Formula (IC-4), Formula (ID-1), Formula (ID-2), Formula (ID-
3), Formula, (ID-4), Formula (II), or Tables 1-24), or a pharmaceutically acceptable salt thereof,
is used to treat a subject with a sleep disorder, to treat a sleep disorder, or to treat the symptoms of

a sleep disorder.

[0189] In some embodiments of the present disclosure, a method for the treatment of narcolepsy
in a subject in need thereof is provided, comprising administering a compound of the present
disclosure (e.g., a compound of Formula (I), Formula (I-1), Formula (I-2), Formula (IA), Formula
(IA-1), Formula (IA-2), Formula (IB), Formula (IB-1), Formula (IB-2), Formula (IC-1), Formula
(IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-2¢), Formula (IC-2d), Formula (IC-2e),
Formula (IC-2f), Formula (IC-2g), Formula (IC-2h), Formula (IC-3), Formula (IC-3a), Formula
(IC-3b), Formula (IC-4), Formula (ID-1), Formula (ID-2), Formula (ID-3), Formula, (ID-4), or

Tables 1-24), or a pharmaceutically acceptable salt thereof, to a subject in need thereof. In some
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embodiments, a compound of the present disclosure (e.g., a compound of Formula (I), Formula (I-
1), Formula (I-2), Formula (IA), Formula (IA-1), Formula (IA-2), Formula (IB), Formula (IB-1),
Formula (IB-2), Formula (IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-
2¢), Formula (IC-2d), Formula (IC-2e), Formula (IC-2f), Formula (IC-2g), Formula (IC-2h),
Formula (IC-3), Formula (IC-3a), Formula (IC-3b), Formula (IC-4), Formula (ID-1), Formula (ID-
2), Formula (ID-3), Formula, (ID-4), Formula (II), or Tables 1-24), or a pharmaceutically
acceptable salt thereof, is used to treat a subject with narcolepsy, to treat narcolepsy, or to treat the

symptoms of narcolepsy.

[0190] In some embodiments of the present disclosure, a method for the treatment of idiopathic
hypersomnia (IH) in a subject in need thereof is provided, comprising administering a compound
of the present disclosure (e.g., a compound of Formula (I), Formula (I-1), Formula (I-2), Formula
(IA), Formula (IA-1), Formula (IA-2), Formula (IB), Formula (IB-1), Formula (IB-2), Formula
(IC-1), Formula (IC-2), Formula (IC-2a), Formula (IC-2b), Formula (IC-2c), Formula (IC-2d),
Formula (IC-2e), Formula (IC-2f), Formula (IC-2g), Formula (IC-2h), Formula (IC-3), Formula
(IC-3a), Formula (IC-3b), Formula (IC-4), Formula (ID-1), Formula (ID-2), Formula (ID-3),
Formula, (ID-4), Formula (II), or Tables 1-24), or a pharmaceutically acceptable salt thereof, to a
subject in need thereof. In some embodiments, a compound of the present disclosure (e.g., a
compound of Formula (I), Formula (I-1), Formula (I-2), Formula (IA), Formula (IA-1), Formula
(IA-2), Formula (IB), Formula (IB-1), Formula (IB-2), Formula (IC-1), Formula (IC-2), Formula
(IC-2a), Formula (IC-2b), Formula (IC-2¢), Formula (IC-2d), Formula (IC-2¢), Formula (IC-2f),
Formula (IC-2g), Formula (IC-2h), Formula (IC-3), Formula (IC-3a), Formula (IC-3b), Formula
(IC-4), Formula (ID-1), Formula (ID-2), Formula (ID-3), Formula, (ID-4), Formula (II), or Tables
1-24), or a pharmaceutically acceptable salt thereof, is used to treat a subject with IH, to treat IH,

or to treat the symptoms of IH.

EXAMPLES

[0191] The disclosure, now being generally described, will be more readily understood by
reference to the following examples which are included merely for purposes of illustration of
certain aspects and embodiments of the present disclosure and are not intended to limit the

disclosure.
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[0192] The compounds of the present disclosure can be synthesized using the methods as

hereinafter described below, together with synthetic methods known in the art of synthetic

organic chemistry or variations thereon as appreciated by those skilled in the art.

[0193] Preparation of compounds can involve the protection and deprotection of various

chemical groups. The need for protection and deprotection, and the selection of appropriate

protecting groups can be readily determined by one skilled in the art. The chemistry of protecting

groups can be found, for example, in Greene and Wuts, Protective Groups in Organic

Synthesis, 44th. Ed., Wiley & Sons, 2006, as well as in Jerry March, Advanced Organic

Chemistry, 4" edition, John Wiley & Sons, publisher, New York, 1992 which are incorporated

herein by reference in their entirety.

[0194] Abbreviations

ABNO 9-azabicyclo[3.3.1]nonane N-oxyl radical
AcOH acetic acid

cHex cyclohexane

CPME cyclopentyl methylether

DBU 1,8-diazabicyclo[5.4.0Jundec-7-ene
DCM dichloromethane

DIPEA N,N’-diisopropylethylamine

DMA N,N’-dimethylacetamide

DMPU N, N'-dimethylpropyleneurea

DMSO dimethyl sulfoxide

EtOAc ethyl acetate

IPA isopropyl alcohol

HATU 1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium
hexafluorophosphate

LDA lithium diisopropylamide

MTBE methyl-tertbutyl ether

NMO N-methylmorpholine-N-Oxide

TBAI tetrabutylammonium iodide
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TEA triethylamine

TFA trifluoroacetic acid
TFAA trifluoroacetic anhydride
THF tetrahydrofuran

General Synthesis

[0195] The compounds of the present disclosure can be synthesized using the following methods.
General reaction conditions are given, and reaction products can be purified by generally known
methods including silica gel chromatography using various organic solvents such as hexane,
dichloromethane, ethyl acetate, methanol and the like or preparative reverse phase high pressure

liquid chromatography.
[0196] Analytical conditions:

Method A:
e Column: Waters UPLC® BEH™ C18, Part No. 186002352, 2.1 x 100mm, 1.7um
e Column Temperature: 40 °C
e Mobile Phase A: 2mM ammonium bicarbonate, buffered to pH 10
e Mobile Phase B: Acetonitrile
e Injection volume: 1uL
e Gradient program: Flow rate 0.6 mL/minutes
Time A% B%
0.00 95.00 5.00
530 O 100
580 O 100
5.82 9500 5.00
7.00 9500 5.00
e UV 215 nm, PDA spectrum 200 — 400 nm, step: 1 nm

e MSD Scan Positive: 100-1000 ; Scan Positive Negative: 150-850; Scan Neg:100-1000
Method B:
e Column: Phenomenex, Kinetex-XB C18, Part No.00D-4498-AN, 2.1 mm x 100 mm, 1.7

um
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e Column temperature: 40 °C
¢ Mobile Phase A: 0.1% Formic acid in water
e Mobile Phase B: 0.1% Formic acid in acetonitrile
e Injection volume: 1 uL
e Gradient program: Flow rate 0.6 mL/minutes
Time A% B%
0.00 95 5
530 O 100
580 O 100
582 95 5
7.00 95 5
e UV 215 nm, PDA spectrum 200 — 400 nm, step: 1 nm
e MSD Scan Positive: 100-1000 ; Scan Positive Negative: 150-850
Method C:
e Column: Acquity UPLC CSH C18 (5.0 mm x 2.1 mm I.d. 1.7 um) column

e Column Temperature: 40 °C
e Mobile Phase A: 0.1% Formic acid in water
e Mobile Phase B: 0.1% Formic acid in acetonitrile
e Gradient program: Flow rate 1 mL/minute
Time A% B%
0.00  97.00 3.00
1.50 0.10 99.90
1.90 0.10 99.90
200 970 3.00
Method D:
e Column: Kintex EVO C18 (1.7 um, 2.1x50mm) column

e Column Temperature: 40 °C
e Mobile Phase A: 10 mM ammonium bicarbonate aq. solution adjusted to pH 10 with NH3
e Mobile Phase B: Acetonitrile

e Gradient program: Flow rate 1 mL/minute
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Time A% B%
0.00 97.00 3.00
1.50 0.10 99.90
1.90 0.10 99.90
200 970 300
[0197] IP-1 ACCUMULATION ASSAY

[0198] The accumulation of Inositol-1 Monophosphate (IP-1) was measured using IP-One
HTRF® Terbium cryptate based assay (Cisbio) with human recombinant OX1 (hOX1) and OX2
(hOX2) receptors expressed in CHO cells (DiscoverX) according to the manufacturer’s

instructions for cells tested in suspension.

[0199] hOX1-CHO and hOX2-CHO cells were seeded into white 384-well plates at a density of
20,000 cells/well in Hank’s Balanced Salt Solution (HBSS) containing 20 mM HEPES pH 7.4, 50
mM, LiCl and 0.1% and Bovine Serum Albumin (BSA).

[0200] Compounds of the invention were tested in 11 point concentration response curves (CRC)
serially diluted in neat DMSO at 200-fold concentrations and added by Echo acoustic liquid
handling (Labcyte) to the cells (0.5% DMSO final in the assay). After 60 minutes of incubation at
37 °C detection reagents, IP1-d2 tracer and anti-IP1-cryptate were diluted in lysis buffer according

to the manufacturer’s descriptions and added to the cells.

[0201] Following 60 minutes incubation at room temperature, time-resolved fluorescence (HTRF)
was measured at 615 nm and 665 nm by Envision Multilabel reader (Perkin Elmer) and the HTRF
ratio (A665/A615x10%) was calculated.

[0202] The IP-1 accumulation response was expressed as percentage of the maximal OX-A

response.

[0203] Curve fitting and ECso estimations were carried out using a four-parameter logistic model
using XLfit Software. Mean data of ECso are calculated from at least two independent experiments

performed in duplicate.
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[0204] ECso: Category A corresponds to compounds displaying an EC50<100nM, Category B
between 100nM and 1,000nM, Category C between 1,000nM and 10,000nM and Category D

above 10,000 nM
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[0205] SYNTHESIS OF INTERMEDIATE 1

[0206] 1-tert-butyl-4-ethyl-3-ox0-2-({[(1s.4s)-4-[2-(benzyloxy)phenyl]cyclohexyl]-

oxy ‘methyl)-piperidine-1.4-dicarboxylate

o/
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[0207] In a flask, a 2.4M solution of #»BuLi in heptane (79 mL, 0.191 mol) was added to a stirred
solution of N-(propan-2-yl)propan-2-amine (26 mL, 0.188 mol) in anhydrous THF (90 mL) at -
78 °C. The reaction was held at this temperature for 40 minutes. This freshly prepared LDA
solution was transferred to an addition funnel and added over 0.5 h to a stirred solution of 1-tert-
butyl-4-ethyl-3-oxopiperidine-1,4-dicarboxylate (24.00 g, 86.7 mmol) and DMPU (42 mL, 0.345
mol) in anhydrous THF (60 mL) at -78 °C, ensuring the reaction temperature did not rise above -
70 °C. The solution was held at this temperature for 20 minutes. The oil containing 1-benzyloxy-
2-[4-(chloromethoxy)cyclohexyl[benzene (28.65 g, 86.6 mmol, prepared as described in
WO02022233872A1) was dissolved in anhydrous THF (90 mL) and added to the reaction mixture
over 20 minutes, ensuring the reaction temperature did not rise above -70 °C. The reaction mixture
was stirred at -78 °C for 1 h, warmed to room temperature and stirred for 2 h. The reaction was
quenched with sat. aq. NH4CI. The crude mixture was diluted with water (100 mL) and extracted
with EtOAc (3 x 300 mL). The combined extracts were dried (MgSO,), filtered and concentrated
in vacuo. The crude material was purified by column chromatography using a silica cartridge (0 -
50% EtOAc in heptane) to afford the title compound (15 g, 26.55 mmol, 30% yield) as a pale-
yellow oil. [M+Na]" m/z = 588.3

[0208] SYNTHESIS OF INTERMEDIATE 2

[0209] tert-butyl-3-ox0-2-({[(1s,4s)-4-[2-(benzyloxy)phenyl]cyclohexyl]-
oxy ymethyl)piperidine-1-carboxylate

[0210] To a solution of Intermediate 1 (15 g, 26.55 mmol) in DMSO (95 mL) was added sodium
chloride (2.26 g, 38.6 mmol) and water (9.5 mL) and the reaction mixture was heated to 125 °C
for 2.5 h. The reaction mixture was cooled to room temperature, diluted with water (200 mL) and
extracted with EtOAc (2 x 200 mL). The combined organic layers were washed with water (2 x
200 mL) and brine (200 mL), dried (MgSOs), filtered and concentrated in vacuo to afford the crude

material. The latter was purified by column chromatography using a silica cartridge (0-50% EtOAc
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in heptane) to afford the title compound (7.03 g, 14.25 mmol, 54% vyield) as an orange oil.
[M+Na]" m/z=516.3

[0211] SYNTHESIS OF INTERMEDIATE 3

[0212] tert-butyl-3-ox0-2-({[(1s,4s)-4-(2-hydroxyphenyl)cyclohexyl]-oxy } methyl)piperidine-1-

carboxylate

OH

[0213] Intermediate 2 (17.4 g, 35.3 mmol) was dissolved in EtOH (300 mL) and the reaction vessel
was evacuated and backfilled with Nag) 3 times. 10% wt. Pd/C (3.57 g, 3.36 mmol) was added and
the reaction vessel was evacuated and backfilled with Ha) 3 times. The reaction was stirred for
18 h and then filtered through a pad of Celite and washed with EtOAc. The filtrate was
concentrated in vacuo to afford the title compound (13.9 g, 34.46 mmol, 97% yield) as a yellow
oil. [M+Na]* m/z = 426.3

[0214] SYNTHESIS OF INTERMEDIATE 4

[0215] tert-butyl-3-ox0-2-({[(1s,4s)-4-(2-hydroxyphenyl)cyclohexyl]oxy }methyl)-piperidine-1-

O,
O\Ij
N

Boc

carboxylate

(¢}
o]
T
[0216] To a solution of Intermediate 3 (11.80 g, 29.2 mmol) and tert-butyl bromoacetate (5.0 mL,
33.6 mmol) in acetone (152 mL) was added potassium carbonate (12.18 g, 88.1 mmol) and
the mixture was stirred at room temperature overnight. The solids were filtered off and the filtrate
was concentrated in vacuo to afford the title compound (15.50 g, quant. yield) as a colorless

oil. [M+Na]* m/z = 540.3
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[0217] SYNTHESIS OF INTERMEDIATE 5

[0218] tert-butyl-3-hydroxy-2-({[(1s,4s)-4-{2-[2-(tert-butoxy)-2-
oxoethoxy]phenyl } cyclohexyl]oxy }methyl)piperidine-1-carboxylate

HO,
O\Ij
N

Boc

o
(o]
TR
[0219] Sodium borohydride (1.07 g, 28.3 mmol) was added portion wise to a stirred solution of
Intermediate 4 (15.50 g, 28.4 mmol) in anhydrous DCM (118 mL) and MeOH (118 mL) at 0 °C
and the mixture was stirred for 2 h. The reaction mixture was concentrated in vacuo. The residue
was re-suspended in water (300 mL) and extracted with DCM (3 x 200 mL). The combined organic

layers were dried (MgSQs), filtered and concentrated in vacuo to afford the title compound (14.7

g, quant. yield) as a white solid. [M+H]" m/z = 5423
[0220] SYNTHESIS OF INTERMEDIATE 6

[0221] 2-{2-[(1s,4s)-4-[(3-hydroxypiperidin-2-y])methoxy |cyclohexyl|phenoxy }acetic acid

HO
O\Ij
N

H
HCI

hydrochloride

OH
O/Y
o

[0222] A 4M solution of HCI in 1,4-dioxane (69 mL, 0.277 mol) was added to Intermediate 5
(14.70 g, 27.7 mmol) at 0 °C. The reaction was allowed to warm to room temperature and stirred
for 4 h. The reaction mixture was concentrated in vacuo to afford the title compound (11.5 g, quant.

yield) as a white solid. [M+H]" m/z =362.3

[0223] SYNTHESIS OF INTERMEDIATE 7
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[0224] (1s,19s)-15-hydroxy-8,18-dioxa-11-azatetracyclo[17.2.2.0%7.0'"'®]tricosa-2(7),3,5-trien-

HO
O
N
jo
o

[0225] To a stirred solution of HATU (15.00 g, 39.4 mmol) and DIPEA (23 mL, 0.132 mol) in
MeCN (1240 mL) was added Intermediate 6 (10.50 g, 26.3 mmol) in anhydrous DMF (124 mL)

10-one

over 2 h using a syringe pump. The resulting solution was stirred for 1 h, then it was
concentrated in vacuo to afford the crude material. The mixture was diluted with water (200 mL)
and extracted with EtOAc (3 x 200 mL). The combined organic extracts were washed with brine
(200 mL), dried (MgSOs4), filtered and concentrated in vacuo to afford the crude product. The
crude material was purified by column chromatography using a silica cartridge (0-40% 3:1
EtOAc/EtOH in heptane) to afford the title compound (5.9 g, 17.0 mmol, 65% yield) as a white
solid. [M+H]" m/z = 346.28

[0226] SYNTHESIS OF INTERMEDIATE 8

[0227] (1s,19s)-8,18-dioxa-11-azatetracyclo[17.2.2.0%7.0':1¢]tricosa-2(7),3,5-triene-10, 15-dione
o
Jo
0

[0228] To a solution of Intermediate 7 (5.90 g, 15.9 mmol) in anhydrous DCM (130.64 mL) at O
°C was added Dess-Martin periodinane (8.76 g, 20.6 mmol). The mixture was stirred at room
temperature for 1 h. The mixture was diluted with DCM (200 mL), then washed with saturated
aqueous. NaHCOs (100 mL), 1 M aq. Na2S203 (100 mL), and 1M aq. Na;CO3 (100 mL). The
organic phase was dried by passing through a hydrophobic filter and concentrated in vacuo to give

the crude product. The crude material was purified by column chromatography using a silica

90



WO 2024/160822 PCT/EP2024/052241

cartridge (0-100% 3:1 EtOAc/EtOH in heptane) to afford the title compound (4.1 g, 11.94 mmol,
75% yield) as a pale-yellow solid. [M+H]" m/z = 3442

[0229] Example 1

[0230] Rel-(1s,158,16R,19s)-15-[(2,2,2-trifluoroethyl)amino]-8,18-dioxa-11-azatetracyclo
[17.2.2.027.0" '*]tricosa-2(7),3,5-trien-10-one

[0231] Method A: A solution of 2,2 2-trifluoroethanamine (8.6 mg, 0.0865 mmol) and
Intermediate 8 (25 mg, 0.0721 mmol) in anhydrous THF (1 mL) was heated to 70 °C for 16 h. The
reaction mixture was cooled to room temperature, then sodium triacetoxyborohydride (31 mg,
0.144 mmol) was added and the mixture was stirred for 2 h. The reaction was quenched with water
(2 mL) and extracted with EtOAc (3 x 2 mL). The combined organic layers were washed with
brine (2 mL), dried over MgSQs, filtered and concentrated in vacuo to afford the crude
material. The crude material was purified by column chromatography using a C18 cartridge (10-
100% MeCN + 0.1% NH3 in H20 + 0.1% NH3) to afford the title compound (1.8 mg, 0.004 mmol,
6% yield) as a white solid.

[0232] Method B: A solution of 2,2,2-trifluoroethanamine (125 mg, 1.26 mmol), Ti(OEt)4 (191
mg, 0.839 mmol) and Intermediate 8 (150 mg, 0.420 mmol) in anhydrous THF (5 mL) was heated
to 70 °C for 16 h. The reaction mixture was cooled to room temperature, then sodium borohydride
(254 mg, 6.71 mmol) was added and the mixture was stirred for 3h. The reaction was quenched
with water (15 mL) and diluted with EtOAc (15 mL). The mixture was filtered through a pad of
Celite and extracted with EtOAc (2 x 20 mL). The combined organic layers were washed with
brine (20 mL), dried over MgSOs, filtered and concentrated in vacuo to afford the crude material.

91



WO 2024/160822

PCT/EP2024/052241

The crude material was purified by column chromatography using a C18 cartridge (10-100%
MeCN + 0.1% NH3 in H20 + 0.1% NHj3) to afford the title compound (108 mg, 0.253 mmol, 60%

yield) as a white solid.

[0233] The examples below were prepared following procedures described for Example 1 using

the appropriate reagents.

[0234] Stereoisomers were separated by chiral purification using appropriate chiral columns and

combination of solvent mixtures; Chiralpak columns (AD-H, IC, OJ-H); solvent mixture of n-

Hexane / EtOH, n-Hexane / (EtOH + 0.1% iPrNHy), n-Hexane / (EtOH/MeOH 1:1 + 0.1%

iPrNH>).

Table 3. Prepared Compounds and the Biological Activity Thereof

Obs. : EC50
Cmpd | Structure Name Mass HNMR hOX2
TH NMR (400 MHz, CDCL3) & 7.16
(td, J=7.7, 1.8 Hz, 1H), 7.09 (dd, J =
7.5, 1.7 Hz, 1H), 6.89 (td, T=7.4, 1.2
. Rel- Hz, 1H), 6.74 (dd, J = 8.1, 1.2 Hz,
. (1s,15S,16R.19s) 1H), 5.24 (dt, T = 10.2, 4.6 Hz, 1H),
-15-[(2.2.2- 510 (d, J=10.4 Hz, 1H), 429 (d, J =
H trifluoroethyham -y |10 4 1y, 1H), 3.82 (dd T = 110, 9.1
1 iﬁ?]'g’lg'dloxa' 4274 | Hz 1H), 367 (d. J = 163 Hz, 2H), | B
azatetracyclo[17. 3.54 -3.41 (m, 2H), 3.30 (qd. J = 9.3,
2.2.027.0"6tric 2.0 Hz, 2H), 3.03 (dt, J = 9.4, 4.6 Hz,
0sa-2(7).3.5- 1H), 2.75 — 2.49 (m, 2H), 2.27 (qd. J
trien-10-one =14.2, 5.6 Hz, 1H), 2.08 (d, J = 16.9
Hz, 1H), 1.93 — 1.79 (m, 3H), 1.66 —
1.22 (m, 6H).
TH NMR (400 MHz, CDCL) 5 7.15
] (15,155.16R.199) (td, J=7.7, 1.8 Hz, 1H), 7.09 (dd, J =
B e 74,17 Hz, 1H), 6.89 (td, T=7.4, 1.2
ifluorocthyDam Hz, 1H), 6.74 (dd, J = 8.1, 1.2 Hz,
H in0]-8, 18-dioxa- | 1D, 524 @3 = 102, 47 Hz, 18,
2 °\© 11- IMHH]" | 510 (d, 7=10.4 Hz, 1H), 429, J= | o
\ azatetracyclo[17. | ¥274 | 104 Hz, 1H), 3.90 - 3.73 (m, 1H),
j° 2.2.027.01 tric 3.73 — 3.62 (m, 2H), 3.54 — 3.41 (m,
o 0sa-2(7).3.5- 2H), 3.30 (qd. J = 9.3, 1.9 Hz, 2H),
trien-10-one 3.03 (dt, J = 11.7, 4.5 Hz, 1H), 2.77 —
2.49 (m, 2H), 2.27 (qd, J = 14.2, 5.7
Hz, 1H), 2.07 (ddq, J = 14.1, 4.3, 2.3
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Hz, 1H), 1.95 — 1.78 (m, 3H), 1.61 —
1.22 (m, 6H).

(1s,15R,168,19s)
-15-[(2,2,2-
trifluoroethyl)am
ino]-8,18-dioxa-

H NMR (400 MHz, CDCLy) 5 7.15
(td, J=7.7, 1.8 Hz, 1H), 7.09 (dd, J =
7.5, 1.7 Hz, 1H), 6.89 (td, J=7.4, 1.1
Hz, 1H), 6.74 (dd, J = 8.1, 1.2 Hz,
1H), 5.24 (dt, J = 10.2, 4.7 Hz, 1H),
510 (d,J=10.4 Hz, 1H), 429 (d.J =

0sa-2(7),3,5-
trien-15-
yl]amino }acetam
ide

% +

o\"«,o 11- E;I; iﬂ 10.4 Hz, 1H), 3.89 — 3.75 (m, 1H),
N azatetracyclo[17. : 3.73 — 3.62 (m, 2H), 3.54 — 3.42 (m,
jo 2.2.057.0%, e 2H), 3.30 (qd, J = 9.2, 1.9 Hz, 2H),
o osa-2(7),3,5- 3.03 (dt, T=11.6, 4.6 Hz, 1H), 2.76 —
trien-10-one 2.49 (m, 2H), 2.27 (qd, J = 14.3, 5.7
Hz, 1H), 2.19 — 2.02 (m, 1H), 1.93 —

1.79 (m, 3H), 1.66 — 1.22 (m, 6H).
Rel- TH NMR (400 MHz, CDCL) & 7.15
(1s,15S,16R,19s) (td, J=7.7, 1.7 Hz, 1H), 7.08 (dd, J =
Q| -152- 7.5, 1.7 Hz, 1H), 6.94 — 6.79 (m, 1H),
methoxyethyl)a 6.74 (dd,J=8.1, 1.2 Hz, 1H), 5.27 (dt,
g 3}1110]-18i18- J=10.9,4.6 Hz, 1H), 5.10 (d, J=10.3
HN 1oxa-11- . | Hz, 1H), 4.28 (d, J = 10.3 Hz, 1H),
° azatetracyclo[17. L%T] 3.89 - 3.73 (m. 1H), 3.73 — 3.61 (m,
\ isi-ozéi)(g >5_]m° i 2H), 3.61 —3.38 (m, 4H), 3.36 (s, 3H),
j trien-10-ome 2.98 — 2.80 (m, 3H), 2.69 (qd, J =
o 12.8, 4.4 Hz, 1H), 2.63 — 2.48 (m,
° 1H), 2.36 — 2.20 (m, 1H), 2.12 — 2.02
(m, 1H), 1.93 — 1.84 (m, 1H), 1.84 —

1.75 (m, 2H), 1.65 — 1.24 (m, 6H).
Rel-2- TH NMR (400 MHz, CDCL) 5 7.16
HC {I(1s,15S,16R,19 (td, T=7.7, 1.8 Hz, 1H), 7.09 (dd, J =
oy~ | 5)-10-0x0-8,18- 7.4, 1.8 Hz, 1H), 6.89 (t, ] = 7.4 Hz,
dioxa-11- 1H), 6.82 —6.71 (m, 1H), 5.33 — 5.13
oy azatetracyclo[17. | vi+H]* | (m, 1H), 5.10 (dd, J = 10.4, 2.2 Hz,
2.2.0%7.0M 9)tric | 430.4 1H), 4.28 (dd, J = 10.3, 3.3 Hz, 1H),

4.09 — 3.80 (m, 1H), 3.74 — 3.41 (m,
3H), 3.06 — 2.87 (m, 6H), 2.61 (ddt, J
=404, 12.3, 6.5 Hz, 2H), 2.35 — 1.99
(m, 2H), 1.97 — 1.22 (m, 13H).
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Rel-
(1s,15S,16R,19s)
-15-{[(2R)-1,1,1-
trifluoropropan-
2-yl]amino }-
8,18-dioxa-11-
azatetracyclo[17.
2.2.027.0' ]tric
o0sa-2(7),3.5-

trien-10-one

[M+H]"
4413

TH NMR (500 MHz, CDCLy) 6 7.15
(td, J=7.7, 1.8 Hz, 1H), 7.08 (dd, J =
7.1, 1.6 Hz, 1H), 6.88 (td, J=7.4, 1.1
Hz, 1H), 6.74 (d, ] = 8.0 Hz, 1H), 5.27
~5.14 (m, 1H), 5.10 (d, J = 10.4 Hz,
1H), 4.28 (dd, J = 10.3, 2.1 Hz, 1H),
3.88 — 3.77 (m, 1H), 3.72 — 3.62 (m,
2H), 3.60 — 3.32 (m, 3H), 3.19 — 3.02
(m, 1H), 2.74 — 2.61 (m, 1H), 2.60 —
2,50 (m, 1H), 2.33 — 2.19 (m, 1H),
2.11 - 2.01 (m, 1H), 1.92 — 1.86 (m,
1H), 1.83 — 1.78 (m, 1H), 1.76 — 1.64
(m, 2H), 1.63 — 1.52 (m, 2H), 1.49 —
1.45 (m, 1H), 1.44 — 1.38 (m, 1H),
1.36 — 1.30 (m, 2H), 1.29 — 1.23 (m,
3H).

(1s,15S,16R,19s)
-15-{[(2R)-1,1,1-
trifluoropropan-
2-yllamino }-
8,18-dioxa-11-
azatetracyclo[17.
2.2.02,7.01 1¢]tric
osa-2(7),3,5-

trien-10-one

[M+H]"
4413

H NMR (500 MHz, CDCL3) 6 7.16
(td, J=7.7, 1.7 Hz, 1H), 7.09 (dd, J =
74, 1.6 Hz, 1H), 6.90 (td, J= 7.4, 1.1
Hz, 1H), 6.75 (dd, J = 8.0, 0.9 Hz,
1H), 5.23 (dt, J = 10.1, 4.7 Hz, 1H),
511(d,J=10.4Hz 1H), 429 (d, J =
10.4 Hz, 1H), 3.84 (dd, J = 10.8, 9.2
Hz, 1H), 3.70 (br s, 1H), 3.66 (br dd,
J=13.8,3.4 Hz, 1H),3.50 (dd,J=9.1,
4.0 Hz, 1H), 3.48 —3.42 (m, 1H), 3.41
~3.33(m, 1H), 3.15 (dt, T=12.2, 4.3
Hz, 1H), 2.69 (qd. J = 13.0, 4.5 Hz,
1H), 2.56 (tt, J = 12.4, 5.2 Hz, 1H),
2.28 (qd, J = 12.9, 4.0 Hz, 1H), 2.09
(rd, J = 14.0 Hz, 1H), 1.95 — 1.86
(m, 1H), 1.86 — 1.77 (m, 2H), 1.65 —
1.58 (m, 1H), 1.53 — 1.30 (m, 5H),
1.25 (d, J = 6.7 Hz, 3H), 0.94 (br s,
1H).

(1s,15R,16S,19s)
-15-{[(2R)-1,1,1-
trifluoropropan-
2-yl]amino }-
8.18-dioxa-11-
azatetracyclo[17.
2.2.027.0' 1¢]tric

[M+H]"
4413

"H NMR (500 MHz, CDCL3) & 7.16
(td, J=7.7,1.7Hz, 1H), 7.10 (dd, J =
7.5, 1.6 Hz, 1H), 6.90 (td, J=7.4, 1.1
Hz, 1H), 6.75 (dd, J = 8.1, 0.8 Hz,
1H), 5.19 (brdt, J = 10.7, 4.7 Hz, 1H),
511(d, J=10.4 Hz, 1H), 430 (d,J =
10.3 Hz, 1H), 3.82 (dd, J = 10.7, 9.3
Hz, 1H), 3.73 — 3.64 (m, 2H), 3.59
(dd,7=9.1,4.1 Hz, 1H), 3.48 (td, J =
13.1, 2.8 Hz, 1H), 3.44 — 3.33 (m,
1H), 3.07 (dt, J = 11.3, 4.8 Hz, 1H),

94




WO 2024/160822

PCT/EP2024/052241

osa-2(7),3,5-

trien-10-one

2.69 (qd, J = 12.9, 4.5 Hz, 1H), 2.56
(tt, J=12.2, 5.2 Hz, 1H), 2.28 (qd. ] =
12.7,3.8 Hz, 1H), 2.08 (brd, J = 14.1
Hz, 1H), 1.94 — 1.87 (m, 1H), 1.87 —
1.81 (m, 1H), 1.79 — 1.72 (m, 1H),
1.67 — 1.59 (m, 1H), 1.55 — 1.31 (m,
5H), 1.29 (d, J = 6.6 Hz, 3H), 0.80 (br
s, 1H).

Rel-
(1s,15S,16R,19s)
-15-{[(25)-1,1,1-
trifluoropropan-
2-yl]amino }-
8,18-dioxa-11-
azatetracyclo[17.
2.2.0%7.0" 1]tric
osa-2(7),3.5-

trien-10-one

[M+H]"
4413

H NMR (500 MHz, CDCL3) 6 7.17
(td, J=7.7. 1.8 Hz, 1H), 7.11 (dd, J =
7.5, 1.8 Hz, 1H), 6.91 (td, J=7.5, 1.2
Hz, 1H), 6.76 (dd, J = 8.0, 1.1 Hz,
1H), 5.28 — 5.16 (m, 1H), 5.12 (d, T =
10.4 Hz, 1H), 4.30 (dd, J = 10.4, 2.1
Hz, 1H), 3.89 — 3.79 (m, 1H), 3.76 —
3.63 (m, 2H), 3.63 — 3.32 (m, 3H),
3.21 - 3.00 (m, 1H), 2.76 — 2.63 (m,
1H), 2.62 — 2.51 (m, 1H), 2.34 - 2.20
(m, 1H), 2.16 — 2.06 (m, 1H), 1.98 —
1.88 (m, 1H), 1.86 — 1.74 (m, 2H),
1.65 — 1.60 (m, 2H), 1.59 — 1.54 (m,
1H), 1.52 — 1.46 (m, 1H), 1.45 — 1.40
(m, 1H), 1.38 — 1.32 (m, 2H), 1.28
(dd, J=20.7, 6.8 Hz, 3H).

10

Rel-
(1s,15S,16R,19s)
-15-[(3,3,3-
trifluoropropyl)a
mino|-8,18-
dioxa-11-
azatetracyclo[17.
2.2.027.0' 1]tric
osa-2(7),3.5-

trien-10-one

[M+H]"
4413

TH NMR (400 MHz, CDCI3) & 7.16
(td, J=7.7, 1.7 Hz, 1H), 7.09 (dd, J =
7.5,1.7Hz, 1H), 6.89 (td, 7= 7.4, 1.1
Hz, 1H), 6.74 (dd, J = 8.1, 1.1 Hz,
1H), 5.26 (dt, J = 10.4, 4.7 Hz, 1H),
510(d, J=10.4Hz, 1H), 429 (d,J =
10.4 Hz, 1H), 3.89 — 3.79 (m, 1H),
3.72 - 3.63 (m, 2H), 3.52 — 3.41 (m,
2H), 3.11 — 2.94 (m, 3H), 2.75 — 2.49
(m, 2H), 2.45 — 2.19 (m, 3H), 2.12 —
2.04 (m, 1H), 1.93 — 1.79 (m, 3H),
1.70 — 1.23 (m, 6H).

95




WO 2024/160822

PCT/EP2024/052241

Rel- "H NMR (400 MHz, CDCL3) & 7.09
(15,158,16R,195) (td, J= 77, 1.7 HZ, IH), 7.02 (dd> J=
F 7.5,1.7Hz, 1H), 6.82 (td, T =74, 1.2
¢ | 15163 Hz, 1H), 6.67 (dd, J = 8.2, 1.2 Hz,
difluoropropyl)a 1H), 6.07 - 5.73 (m, 1H), 5.25 - 5.18
o HN mino]-8,18- [M-+H]" (m, 1H), 5.03 (d, ] = 10.4 Hz, 1H),
11 dioxacll 133 4.22 (d,J=10.4 Hz, 1H), 3.84 —3.72
\ oxa : (m, 1H), 3.66 — 3.57 (m, 2H), 3.46 —
//go azatetracyclo[17. 3.35 (m, 2H), 3.02 — 2.82 (m, 2H),
o 2.2.02,7.0119]tric 2,67 — 2.42 (m, 2H), 2.26 — 1.96 (m,
052-2(7).3.5- 2H), 1.90 — 1.73 (m, 2H), 1.67 - 1.16
(m, 10H).
trien-10-one
Rel- TH NMR (400 MHz, CDCl3) & 7.16
(15,155,16R,195) (td, J= 77, 1.7 HZ, 1H), 7.09 (dd, J=
F 7.4, 1.8 Hz, 1H), 6.89 (td, ] = 7.4, 1.2
F\g -15-1@2.2- Hz, 1H), 6.74 (dd. J = 8.1, 1.2 Hz,
" difluoroethyl)am 1H), 5.88 (t, J = 56.2 Hz, 1H), 5.26
) ino]-8,18-dioxa- | [M+H]" | (dt, J=10.3,4.6 Hz, 1H), 5.10 (d, J =
12 " 1092 10.4 Hz, 1H), 429 (d, J = 10.4 Hz,
N i : 1H), 3.88 — 3.79 (m, 1H), 3.72 — 3.63
jo azatetracyclo[17. (m, 2H), 3.55 — 3.41 (m, 2H), 3.23 —
o 2.2.027.01 15]tric 2.94 (m, 2H), 2.75 — 2.49 (m, 2H),
052-2(7)3.5- 2.34 - 2.19 (m, 1H), 2.12 — 2.04 (m,
1H), 1.93 — 1.79 (m, 3H), 1.69 — 1.22
trien-10-one (III, 7H)
Rel- 'H NMR (400 MHz, CDCL3) & 7.15
(]S,]SS,]6R,19S) (td, ] = 79> 17 HZ, 1H), 708 (dd, J =
7.4, 1.5 Hz, 1H), 6.88 (1, ] = 7.0 Hz,
-15- 1H). 6.74 (d. J = 8.0 Hz, 1H), 5.26 (d.
MG (ethylamino)- J=10.2,4.6 Hz, 1H),5.10 (d,J = 10.3
HN) 8.18-dioxa-11- Hz, 1H), 428 (d, J = 10.3 Hz, 1H),
o etracvelof 17 . | 3:89-3.78 (m. 1H), 3.72 - 3.62 (m,
53 \b azatetracyclof[17. | [IMHHI" | 5py 3 54— 3,40 (m, 2H). 3.00 — 2.91
N 2.2.027.0"¢]tric | 373.3 (m, 1H), 2.85 — 2.50 (m, 5H), 2.35 —
,/QO 0sa-2(7).3,5- 2.21 (m, 1H), 2.13 - 2.03 (m, 1H),
0 trien-10-ome 1.93 — 1.84 (m, 1H), 1.84 — 1.75 (m,
2H), 1.63 — 1.53 (m, 3H), 1.40 — 1.22
(m, 3H), 1.13 (t, J = 7.1 Hz, 3H).
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Rel-3- TH NMR (400 MHz, CDCL3) & 7.18
([(15.155.16R.19 (td, J=7.8, 1.7 Hz, 1H), 7.11 (dd, J =
o 7.4, 1.6 Hz, 1H), 6.91 (td, J = 7.4, 0.9
S 5)-10-0x0-8,18- Hz, 1H), 6.76 (d, J = 8.0 Hz, 1H), 5.26
" dioxa-11- @, J=10.1, 4.6 Hz, 1H),5.12 (d,J =
3 o\b azatetracyclo[17. | [M+H]* | 10.4 Hz, 1H), 430 d. J = 10.4 Hz.
4 1H), 3.85 (dd, J = 10.8, 9.4 Hz, 1H),
N 2205700 Fltmie | 39831 5 00 (4. 7= 15.7 Hz, 2H), 3.56 — 3.43
jo 082-2(7),3,5- (m, 2H), 3.14 — 2.92 (m, 3H), 2.70
0 trien-15- (qd,J=13.5,5.1 Hz, 1H), 2.60 — 2.46
. (m, 2H), 2.37 —2.15 (m, 1H), 2.10 (d,
yl]amino }propan
J=14.1 Hz, 1H), 1.96 — 1.78 (m, 3H),
enitrile 1.70 — 1.25 (m, SH).
3- TH NMR (400 MHz, CDCL3) & 7.17
([(15.15R.165.19 (td, J=7.7, 1.4 Hz, 1 H), 7.06 - 7.12
(m, 1 H), 6.86 - 6.95 (m, 1 H), 6.75 d,
I J=8.0 Hz, 1 H), 5.25 (dt, ]=9.9, 4.4
S dioxa-11- Hz 1 H), 5.11 (d, J=10.4 Hz, 1 H),
" azatetracyclo[17. 429 (d, J=10.4 Hz, 1 H), 3.85 (,
o % ‘ TH1 | J=10.1Hz, 1 H), 3.71 (brs, 1 H), 3.63
15 \""-'O 22,0070 e | MEHT T (m, 1 H), 3.52 (dd, J=9.2, 3.9
N 0s2-2(7),3,5- 498.3 Hz, 1H), 3.42 - 3.52 (m, 1 H), 3.02 -
’fo trien-15- 3.15 (m, 2 H), 2.99 (dt. J=10.4, 4.8
o . Hz, 1 H), 2.60 - 2.75 (m, 1 H), 2.47 -
yl]amino }propan
2.62 (m, 3 H), 2.21 - 2.35 (m, 1 H),
enitrile 2.04-2.15 (m, 1 H), 1.80 - 1.94 (m, 3
H), 1.44 - 1.64 (m, 3 H), 1.25 - 1.44
(m, 3 H).
3- TH NMR (400 MHz, CDCL3) & 7.17
([(15.155.16R 19 (td, J=7.7, 1.4 Hz, 1 H), 7.06 - 7.12
(m, 1 H), 6.86 - 6.95 (m, 1 H), 6.75 d,
o | Oi0oxo-8.18- J=8.0 Hz 1 H), 5.25 (dt, J=9.9, 4.4
X dioxa-11- Hz, 1 H), 5.11 (d, J=10.4 Hz, 1 H),
» azatetracyclo[17. 429 (d, J=10.4 Hz, 1 H), 3.85 (,
o . {1 | =101 Hz, 1 H), 3.71 (brs, 1 H), 3.63
16 \b 2.2.0%7.0%, Fluric V] -3.73 (m, 1 H), 3.52 (dd, J=9.2, 3.9
N o0sa-2(7),3.5- 498.3 Hz, 1H), 3.42 - 3.52 (m, 1 H), 3.02 -
,fo trien-15- 3.15 (m, 2 H), 2.99 (dt, J=10.4, 4.8
o . Hz, 1 H), 2.60 - 2.75 (m, 1 H), 2.47 -
yl]amino }propan
2.62 (m, 3 H), 2.21 - 2.35 (m, 1 H),
enitrile 2.04 -2.15 (m, 1 H), 1.80 - 1.94 (m, 3
H), 1.44 - 1.64 (m, 3 H), 1.25 - 1.44
(m, 3 H).
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Rel- TH NMR (400 MHz, CDCl3) 5 7.08 (1,
(15.155.16R.195) J=7.7Hz, 1H), 7.01 (d, J = 7.4 Hz,
] 1H), 6.81 (t, J = 7.0 Hz. 1H), 6.66 (d,
-15-13.3- J=8.0Hz, 1H), 5.12 (s, 1H), 5.02 (d,
/Ij/ difluorocyclobut J=10.5Hz, 1H), 4.20 (d,J =10.4 Hz,
; o\?} yDamino]-8.18- | (M+H]* | TH). 3.78 (s, 2H), 3.60 (d, = 17.7 Hz,
, 2H), 3.42 (s, 3H), 2.95 - 2.41 (m, 7H),
N dioxa-11- B34 7@ = 148 Hz, 2H), 2,00 (d. T =
jo azatetracyclo[17. 14.8 Hz, 1H), 1.78 (s, 2H), 1.40 — .11
o 2.2.007.0" ]tric (m, 6HD.
o0sa-2(7),3.5-
trien-10-one
Rel- TH NMR (400 MHz, CDClL3) & 7.16
(15.155.16R. 195) (td, J=7.8, 1.7 Hz, 1H), 7.08 (dd, J =
. 7.4, 1.6 Hz, 1H), 6.89 (td, J = 7.4, 1.0
s, | 1@ Hz. 1H). 6.74 (d. T =7.3 Hz, 1H), 5.27
S methanesulfonyl (dq, J = 10.0, 48 Hz, 1H), 5.10 (d, J =
. HN ethyl)amino]- [M+H]* 10.4 Hz, 1H), 4.28 (d, J = 10.4 Hz,
18 \)J S 18-dioxal 451y | [H)-3.87-3.80 (m. 1H). 3.68 (d.J =
N »re-dioxa-t- : 13.7 Hz, 2H), 3.52 — 3.42 (m, 2H),
//Qo azatetracyclo[17. 3.28 (dq. J = 21.0, 10.6 Hz, 4H), 3.00
0 2.2.027.01 ]tric (s, 4H), 2.61 (dddd, J = 39.7, 17.1,
052-2(7).3.5- 123, 6.7 Hz, 2H), 2.32 — 2.16 (m,
. 1H), 2.07 (d, ] = 14.4 Hz, 1H), 1.92 —
trien-10-one 1.79 (m, 3H), 1.54 — 1.19 (m, 7H).
Rel- TH NMR (400 MHz, CDCl3) & 7.15
(15.155.16R.195) (td, J=7.8, 1.7 Hz, 1H), 7.09 (dd, J =
7.4, 1.6 Hz, 1H), 6.89 (td, J = 7.4, 0.9
po| -15-d- Hz. 1H). 6.74 (d. ] =8.0 Hz, 1H), 5.28
fluorocyclopropy (dd, J=10.6,5.0 Hz, 1H), 5.10 (d, J =
HN DmethyljJamino} | [M+H]* 10.4 Hz, 1H), 4.28 (d, J = 10.4 Hz,
o S 8ol L. | 4174 | TED-3:93 =383 (m. 1H), 3.75 - 362
19 -5,16-qioxa-11- : (m, 2H), 3.57 — 3.42 (m, 2H), 3.21 —
N azatetracyclo[17. 3.00 (m, 3H), 2.76 — 2.49 (m, 3H),
(o) 2.2.027.0", ']tric 237 - 2.18 (m, 1H), 2.14 — 2.04 (m,
(o] _ _
050-2(7).3.5- 1H), 1.95 — 1.78 (m, 3H), 1.46 — 1.23
. (m, 5H), 1.18 — 0.98 (m, 2H), 0.92 —
trien-10-one 0.56 (m, 3H).
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20

(1s,15S,16R,19s)
-15-{[(1-
fluorocyclopropy
Imethyl]amino }
-8,18-dioxa-11-
azatetracyclo[17.
2.2.0%7.0" ']tric
osa-2(7).3.5-

trien-10-one

[M+H]"
4173

TH NMR (500 MHz, MeOD) 5 7.14
(td, J=7.8, 1.6 Hz, 1 H), 7.07 (dd,
J=74, 1.6 Hz, 1 H), 6.81 - 6.88 (m, 2
H), 5.29 (d, J=10.6 Hz, 1 H), 5.23 (dt,
J=11.4, 44 Hz, 1 H), 4.11 (d, J=10.6
Hz, 1 H), 3.94 (dd, J=11.1, 9.3 Hz, 1
H), 3.75 - 3.83 (m, 1 H), 3.69 (brs, 1
H),3.50 (td, J=13.2, 2.8 Hz, 1 H), 3.45
(dd, J=9.3, 3.8 Hz, 1 H), 2.97 - 3.13
(m, 2 H), 2.97 - 3.04 (m, 1 H), 2.74
(qd, J=13.0, 4.5 Hz, 1 H), 2.51 - 2.61
(m, 1 H), 2.31 (qd, J=13.0, 4.3 Hz, 1
H), 2.13 -2.21 (m, 1 H), 1.75 - 1.94
(m, 2 H), 1.75 - 1.83 (m, 1 H), 1.51 -
1.68 (m, 2 H), 1.44 - 1.50 (m, 1 H),
1.41-1.48 (m, 1 H), 1.31 - 1.40 (m, 1
H), 1.23 - 1.30 (m, 1 H), 0.97 - 1.08
(m, 2 H), 0.62 - 0.83 (m, 2 H).

21

(1s,15R,16S,19s)
-15-{[(1-
fluorocyclopropy
Dmethyl]amino}
-8,18-dioxa-11-
azatetracyclo[17.
2.2.027.0" 19]tric
o0sa-2(7),3.5-

trien-10-one

H NMR (500 MHz, MecOD) 5 7.14
(td, J=7.8, 1.6 Hz, 1 H), 7.07 (dd,
J=7.4, 1.6 Hz, 1 H), 6.81 - 6.88 (m, 2
H), 5.29 (d, J=10.6 Hz, 1 H), 5.23 (dt,
J=11.4, 44 Hz, 1 H), 4.11 (d, J=10.6
Hz, 1 H), 3.94 (dd, J=11.1, 9.3 Hz, 1
H), 3.75 - 3.83 (m, 1 H), 3.69 (brs, 1
H), 3.50 (td, J=13.2, 2.8 Hz, 1 H), 3.45
(dd, J=9.3, 3.8 Hz, 1 H), 2.97 - 3.13
(m, 2 H), 2.97 - 3.04 (m, 1 H), 2.74
(qd, J=13.0, 4.5 Hz, 1 H), 2.51 - 2.61
(m, 1 H), 2.31 (qd, J=13.0, 43 Hz, 1
H), 2.13 -2.21 (m, 1 H), 1.75 - 1.94
(m, 2 H), 1.75 - 1.83 (m, 1 H), 1.51 -
1.68 (m, 2 H), 1.44 - 1.50 (m, 1 H),
1.41 - 1.48 (m, 1 H), 1.31 - 1.40 (m, 1
H), 1.23 - 1.30 (m, 1 H), 0.97 - 1.08
(m, 2 H), 0.62 - 0.83 (m, 2 H).

22

Rel-3-
{[(1s,15S,16R,19
s)-10-0x0-8,18-
dioxa-11-
azatetracyclo[17.
2.2.027.0'1,1]tric
osa-2(7),3,5-
trien-15-

[M+H]*
424.4

TH NMR (500 MHz, DMSO) 5 7.14
(td, T = 7.8, 1.7 Hz, 1H), 7.09 — 7.05
(m, 1H), 6.85 — 6.79 (m, 2H), 5.31 —
524 (m, 1H), 4.94 — 486 (m, 1H),
3.94 (d,J = 10.4 Hz, 1H), 3.82 - 3.72
(m, 1H), 3.69 — 3.49 (m, 3H), 3.38 —
3.35 (m, 1H), 3.30 — 3.25 (m, 1H),
3.23 - 3.13 (m, 1H), 2.72 — 2.58 (m,
2H), 2.45 — 2.33 (m, 2H), 2.32 — 2.17
(m, 2H), 2.17 — 2.03 (m, 3H), 1.74 —
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yl]amino }cyclob 1.61 (m, 3H), 1.49 — 1.18 (m, 6H),

utanc-1- 1.18 — 1.09 (m, 1H).

carbonitrile

Rel- 'H NMR (400 MHz, CDCls)  7.22 —

(15,158,16R,195) 7.15 (m, IH), 7.14 — 7.08 (m, lH),
6.91 (t,] =7.0Hz 1H), 6.77 (d, ] =

-15-{[rel- 8.0 Hz, 1H), 5.42 —5.21 (m, 1H), 5.13

(18,2R)-2- d, J =103 Hz, 1H), 431 (dd, J =

(trifluoromethyl)

10.4, 1.9 Hz, 1H), 3.92 —3.79(m, 1H),
3.69 (d, J = 15.1 Hz, 2H), 3.63 - 3.42

O : SHI*
23 \b cyclopropyljami | [MHHI™ | o 1 5 13 5,00 (m, 1H), 2.75 -
no}-8,18-dioxa- | 453.4 2.52 (m, 3H), 2.38 — 2.23 (m, 1H),
o//go 11- 2.19 - 2.07 (m, 1H), 1.99 — 1.74 (m,
azatetracyclo[L7. 4H), 1.54— 1.27 (m, 7H), 1.1 0.9 (m,
2H).
2.2.027.01 5]tric
osa-2(7).3.5-
trien-10-one
Rel- TH NMR (400 MHz, CDCl) & 7.18
(15,158,16R,195) (td, J= 78, 1.7 HZ, lH), 7.11 (dd, J=
7.4, 1.6 Hz, 1H), 6.91 (td, J = 7.4, 0.9
-15-{[rel(18,25)- Hz, 1H), 6.77(d,J = 7.9 Hz, 1H), 5.24
2- (ddt, J = 14.8, 10.2, 4.6 Hz, 1H), 5.13
(trifluoromethyl) @ J = 104 Hz, 1H), 430 (dd, J =
. 10.4, 1.0 Hz, 1H), 3.82 (q, J = 9.4 Hz.
o THT
2 \b cyclopropyljami | [MHHI™ |1y '3 25 5 64 (m, 2H). 3.55 - 3.40
N no}-8,18-dioxa- | 453.2

11-
azatetracyclo[17.
2.2.02,7.0',16]tric
osa-2(7),3,5-

trien-10-one

(m, 2H), 3.06 (ddt, J = 22.0, 12.1, 4.7
Hz, 1H), 2.79 — 2.43 (m, 3H), 2.29
(qd, J=14.1,5.5Hz, 1H), 2.17 - 1.78
(m, 4H), 1.66 — 1.46 (m, 3H), 1.38
(tt, T = 30.7, 18.2, 6.3 Hz, 5H), 1.11
~0.98 (m, 1H), 0.93 (ddt, J = 20.0,
9.7,5.0 Hz, 1H).
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Rel- 'H NMR (500 MHz, CDCls) 5 8.84 —
(15,158,16R,195) 8.59 (m, IH), 725 - 721 (m, lH),
7.19 — 7.10 (m, 2H), 7.10 — 7.02 (m,
@N -15- 1H), 6.95 — 6.80 (m, 1H), 6.72 (¢, J =
\S {[(pyrimidin-2- 8.0 Hz, 1H), 5.46 — 5.27 (m, 1H), 5.09
’s o yhmethyljamino | M+H]" | (@ 7 = 10.4 Hz, 1H), 4.39 - 4.06 (m,
) 2H), 4.08 — 3.82 (m, 1H), 3.84 — 3.32
R - -
\ 3-8.18-dioxa-11- | 437.3 | "4 310 - 2,91 (m. 1H), 2,91 —
o azatetracyclo[17. 2.41 (m, 2H), 2.39 — 2.17 (m, 1H),
o 2.2.02,7.0119]tric 2.15 — 1.62 (m, 6H), 1.52 — 1.09 (m,
o0sa-2(7),3.5- SH).
trien-10-one
Rel- "H NMR (400 MHz, CDCl;) § 7.15 (t,
(15,155,16R,195) I1=77 HZ, lH), 7.09 (d, J=74 HZ,
1H), 6.89 (t, ] = 7.4 Hz, 1H), 6.74 (d,
oo | B J=8.0Hz 1H), 5.19 (s, 1H), 5.10 (d,
J:KAF (trifluoromethyl) J=10.4 Hz, 1H), 4.28 (d,J = 10.4 Hz,
cyclobutyljamin 1H), 3.94 — 3.61 (m, 4H), 3.50 (d, J =
o ™ ) [M+H]" | 13.0 Hz, 2H), 3.08 — 2.76 (m, 3H),
26 0}-8,18-dioxa-
4673 2.73 — 2.46 (m, 4H), 2.25 (s, 3H), 2.14
N 11- —2.01 (m, 2H), 1.88 (d, T = 13.3 Hz,
o_fo azatetracyclo[17. 3H), 1.44 - 1.21 (m, SH).
2.2.02,7.0 1]tric
osa-2(7).3.5-
trien-10-one
Rel- "H NMR (400 MHz, CDCl5)  7.16 (t,
(15,155,16R,195) J=70 HZ, lH), 7.09 (d, J=74 HZ,
1H), 6.90 (1, J = 7.4 Hz, 1H), 6.78 —
e | 153 6.71 (m, 1H), 5.91 (s. 1H), 525 (s.
J___(LF (difluoromethyl) 1H), 5.15 — 5.05 (m, 1H), 429 (d, J =
» cyclobutyljamin ) 10.5 Hz, 1H), 4.03 — 3.44 (m, 7H),
o ) [M+H]" | 2.57 (m, 7H), 2.31 — 2.04 (m, 4H),
27 0}-8,18-dioxa- -
0 449 4 1.87 (s, 2H), 1.45 — 1.20 (m, 5H).
N. -
o,fc’ azatetracyclo[17.
2.2.027.0 19]tric
osa-2(7),3,5-
trien-10-one
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Rel- TH NMR (400 MHz, CDCls) 6 8.49 (d,
(15,158,16R,195) J=42 HZ, IH), 7.60 (td, J= 77, 1.7
o Hz, 1H), 7.24 (d,J = 7.8 Hz, 1H), 7.16
N/ ) -15-{[(pyridin-2- ~ 6,98 (m, 4H), 6.81 (td, J = 7.4, 1.0
yl)methyl]Jamino Hz, 1H), 6.66 (d,J =7.3 Hz, 1H), 5.31
N o 1-8.18~dioxa-11- | [M+H]* | (@t.J=10.1, 4.5 Hz, 1H). 502 (d. ] =
10.4 Hz, 1H), 4.21 =104 H
\C azatetracyclo[17. | 436.3 z 1H), @ J %

2.2.0%7.0' '6]tric
osa-2(7).3.5-

trien-10-one

1H), 4.03 (s, 2H), 3.90 — 3.82 (m, 1H),
3.68—3.54 (m, 3H),3.42 (td, J = 13.4,
2.6 Hz, 1H), 3.02 —2.94 (m, 1H), 2.69
~2.41 (m, 3H), 2.24 — 2.13 (m, 1H),
2.07 - 1.99 (m, 1H), 1.91 — 1.75 (m,
4H), 1.34 — 1.20 (m, 4H).

(¢

T,
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[0235] SYNTHESIS OF INTERMEDIATE 9

[0236] ({[4-(chloromethoxy)cyclohexyl]oxy }methyl)benzene

: OvCI
BnO

[0237] In a 10L reactor 4-benzyloxycyclohexanol (924 g, 4479 mmol) was dissolved in DCM (5
L) at 20 °C, then paraformaldehyde (135 g, 4479 mmol) was added in one portion. The suspension
was stirred at 20 °C for 1 h, then chloro(trimethyl)silane (1137 mL, 8958 mmol) was added
dropwise over 2 h. The reaction mixture was stirred for 3 h at 20 °C, then it was filtered to remove
small particulates in suspension and the filtrate was evaporated in vacuo at 22 °C to afford the title
compound (1115 g, 4375 mmol, 97% yield) as a yellow oil. "H NMR (400 MHz, DMSO-ds) & 1.06
-2.07 (m, 8 H) 3.15 - 4.03 (m, 2 H) 4.33 - 4.52 (m, 2 H) 4.53 - 4.95 (m, 2 H) 7.18 - 7.45 (m, 5 H).

[0238] SYNTHESIS OF INTERMEDIATE 10

[0239] 1-tert-butyl 4-ethyl 2-({[4-(benzyloxy)cyclohexyl]oxy }methyl)-3-oxopiperidine-1,4-

dicarboxylate

0
/O/ |
BnO o’go

H,C —I—CH3

CHy3

[0240] A 10 L jacketed reactor was charged with dry MeTHF (3935 mL) followed by sodium
hydride (89.16 g, 2229 mmol). The suspension was cooled to -15 °C, then a solution of 1-tert-butyl
4-ethyl 3-oxopiperidine-1,4-dicarboxylate (465.2 g, 1714.7 mmol) in dry MeTHF (1093 mL) was
added dropwise over 2 h maintaining the internal temperature below -10 °C. The mixture was

stirred for 30 minutes, then a 2.5M solution of n-BuLi in hexane (891.6 mL, 2229 mmol) was
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added dropwise over 2 h, maintaining the internal temperature below -10 °C. The mixture was
stirred for 30 minutes. A solution of Intermediate 9 (550 g, 1714 mmol) in dry MeTHF (1093 mL)
was added dropwise over 1 h, maintaining the internal temperature below -10 °C. The mixture was
then stirred at 0 °C for 16 h. A 10% aqueous solution of KHSO4 (3.3 L) was added and the mixture
was stirred for 30 minutes. The phases were separated and the organic layer was washed with water
(2 L) and 13% aqueous NaCl solution (2 L) and concentrated in vacuo. The product was purified
using a silica gel pad (2000 g, 0-20% EtOAc in cHex) to afford the title compound (530 g, 1082
mmol, 63% yield) as a yellow oil. [M+Na]' m/z = 512.7

[0241] SYNTHESIS OF INTERMEDIATE 11
[0242] tert-butyl 2-({[4-(benzyloxy)cyclohexyl]oxy } methyl)-3-oxopiperidine-1-carboxylate

(o]

N

o/g o
H,C —I—c:H3

CH,

BnO

[0243] A Vapourtec flow setup was equipped with a 25 mL high temperature high-pressure
Stainless-steel reactor and a set of backpressure regulators (450 psi, idle pressure of ca. 34 bar). A
solution of Intermediate 10 (530 g, 1083 mmol) in a mixture of acetone (3180 mL) and water (265
mL) was pumped through the reactor set at a temperature of 205 °C with a residence time of 7
minutes (flow = 3.75 mL/min). The collected reaction mixture was concentrated in vacuo to
remove most of the volatiles, then the residue was dissolved in EtOAc (1 L). The obtained organic
phase was sequentially washed with 5% aqueous KHSOj4 solution (200 mL) and brine (50 mL),
water (500 mL) and brine (50 mL), saturated aqueous KHCOj3 solution (200 mL), and brine (100
mL), dried over Na;SO4 and concentrated in vacuo to afford the title compound (486 g, quant.

yield) as a brown oil. [M+Na]" m/z = 440.6
[0244] SYNTHESIS OF INTERMEDIATE 12

[0245] tert-butyl 2-({[4-(benzyloxy)cyclohexyl]oxy } methyl)-3-hydroxypiperidine-1-carboxylate
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HO
O\Ij

O/ |
BnO o’go

H30—|—CH3

CH,

[0246] A 4 L round-bottomed flask was charged with a solution of Intermediate 11 (257 g, 616
mmol) in MeOH (1.2 L). The mixture was cooled to 0 °C and sodium borohydride (9.5 g, 251
mmol) was added portionwise and subsequently the mixture was stirred and allowed to warm to
room temperature over 2 h. The mixture was cooled with an ice/water bath and quenched by
dropwise addition of water (500 mL), stirred for 10 minutes and then allowed to warm to room
temperature. The mixture was concentrated in vacuo to remove most of the MeOH. The aqueous
residue was diluted with additional water (500 mL) and extracted with MTBE (800+300 mL). The
combined organic phases were washed with water (600 mL) and brine (300 mL), dried over
NazSOy, filtered and concentrated in vacuo to afford a yellow oil that was purified by column
chromatography using a silica cartridge (cHex/EtOAc from 0% to 50%) to afford the title
compound (110g, 262 mmol, 56% yield) as a pale-yellow oil. [M+Na]" m/z = 442.8

[0247] SYNTHESIS OF INTERMEDIATE 13

[0248] tert-butyl  2-({[4-(benzyloxy)cyclohexyl]oxy }methyl)-3-(ethoxymethoxy)piperidine-1-

carboxylate

H< _O_ _O

NN
0
O |
BnO o’g o
H,C

o

CH,

[0249] To a solution of Intermediate 12 (110g, 265 mmol) in DCM (500 mL) under a nitrogen
atmosphere, were added TBAI (9.8g, 12.9 mmol) and DIPEA (136 mL, 781 mmol). A solution of
ethoxy chloromethane (99.7g, 526 mmol) in DCM (100 mL) was added dropwise and the final
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mixture was then heated under reflux for 2 h. The reaction mixture was cooled to 10 °C, then
saturated aqueous NH4Cl solution (300 mL) was added, followed by aqueous 1M NaOH solution
(200 mL) The mixture was stirred for 10 minutes, then the layers were separated. The organic
phase was sequentially washed with 10% vol. aqueous AcOH solution (600 mL), water (600 mL)
and saturated aqueous KHCOs solution (600 mL), dried over NaxSQ4 and evaporated in vacuo to

afford the title compound (138g, quant. yield) as a yellow oil. [M-Boc+2H]" m/z =378.6

[0250] SYNTHESIS OF INTERMEDIATE 14

[0251] tert-butyl 3-(ethoxymethoxy)-2-{[(4-hydroxycyclohexyl)oxy |methyl } piperidine-1-

carboxylate

H,C O O

NN
)
O |
HO o/&o
H,C

—t-on,

CH,

[0252] A round-bottomed flask was charged with a solution of Intermediate 13 (13 g, 27.22 mmol)
and EtOH (70 mL). Pd/C 5% wt. wet matrix (1.26 g, 0.59 mmol) was added, then the reactor was
filled with Ha) (1 bar). The mixture was vigorously stirred at room temperature for 4 h. The
suspension was filtered through a pad of Celite, then the filtrate was concentrated in vacuo. The
colorless residue was co-evaporated with n-heptane (3 x 40 mL) in vacuo to afford the title

compound (60.5 g, 156 mmol, 69% yield) as a colorless oil. [M-Boc+2H]" m/z = 288.6
[0253] SYNTHESIS OF INTERMEDIATE 15
[0254] tert-butyl 3-(ethoxymethoxy)-2-{[(4-oxocyclohexyl)oxy|methyl} piperidine-1-carboxylate

H, . _O_ _O

VN
o
N
o o/&o
H3C—|—CH3

CH,
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[0255] To a solution of Intermediate 14 (9.7 g, 25 mmol) in MeCN (60 mL) were added
Cu(MeCN)4OTf (0.23 g, 0.62 mmol), 4,4’-dimethoxy-2,2’-bipyridine (0.135 g, 0.62 mmol),
ABNO (0.018 g, 0.125 mmol) and N-methylimidazole (0.21 g, 2.50 mmol). The mixture was
stirred while air was bubbled through the solution. After 1 h the mixture was concentrated in vacuo.
The residue was dissolved in MTBE (60 mL) and washed with 4% wt. aqueous NH4OH solution
(40 mL), 5% wt. aqueous KHSOj4 solution (40 mL) and brine (30 mL). The organic layer was dried
over NazSQs, filtered and evaporated in vacuo. The product was purified by column
chromatography using a silica cartridge (0% to 30% EtOAc in cHex) to afford the title compound
(7 g, 18.2 mmol, 72% yield) as a light-yellow oil. [M-Boc+2H]" m/z = 286.6

[0256] SYNTHESIS OF INTERMEDIATE 16

[0257] tert-butyl 3-(ethoxymethoxy)-2-({ [4-(trifluoromethanesulfonyloxy)cyclohex-3-en-1-
yl]oxy }methyl)piperidine-1-carboxylate

H3C\/O\/O

0
N
i [: ] /g
o o) o)

ch_I_CH3

CH,

[0258] In a 250 mL round-bottomed flask, Intermediate 15 (5.0 g, 12.97 mmol) was dissolved in
THF (40 mL) then 1,1,1-trifluoro-N-phenyl-N-(trifluoromethylsulfonyl)methanesulfonamide
(4.63 g, 12.97 mmol) was added. The mixture was cooled to -20 °C and then a 1 M solution of
lithium bis(trimethylsilyl)amide in THF (14.27 mL, 14.27 mmol) was added dropwise,
maintaining the internal temperature below -15 °C. The obtained suspension was stirred at this
temperature for 30 minutes, then gradually warmed to room temperature and stirred at this
temperature for 1 h. The mixture was quenched with saturated aqueous NH4ClI solution (40 mL)
and stirred for 10 minutes, then the layers were separated. The organic layer was concentrated in

vacuo and redissolved in MTBE (50 mL), while the aqueous phase was extracted with MTBE (30
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mL). The combined organic fractions were washed with saturated aqueous KHCO3 solution (60
mL) and brine (40 mL), dried over NaxSQy, filtered and concentrated in vacuo to afford the title

compound (8.3 g, quant. yield) as a yellow oil. [M-Boct+2H]" m/z=418.6

[0259] SYNTHESIS OF INTERMEDIATE 17

[0260] tert-butyl 3-(ethoxymethoxy)-2-({[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)cyclohex-3-en-1-yl]oxy } methyl)piperidine-1-carboxylate

HngOvO

o
Q |
(0] A
H.C ~B 0”7 Yo
i
HsC ) HsC —I—CHg
HsC

CHs CHs

[0261] In a round-bottomed flask Intermediate 16 (15.42 g, 29.79 mmol), bis(pinacolato)diboron
(8.32 g, 32.77 mmol), potassium acetate (8.77 g, 89.37 mmol) and Pd(dppf)Cl2 (1.09 g, 1.49 mmol)
were suspended in anhydrous CPME (298 mL). The suspension was degassed by several
vacuum/Nzg) cycles and then by bubbling Ny through the mixture for 10 minutes. The mixture
was stirred at 105 °C for 16 h, then it was cooled to room temperature and saturated aqueous
NaHCOs solution was added. The mixture was extracted three times with EtOAc. The combined
organic layers were dried by filtering through a hydrophobic frit (Phase Separator) and
concentrated in vacuo. The product was purified by column chromatography using a silica
cartridge (0-20% EtOAc in cHex) to afford the title compound (7.3 g, 14.73 mmol, 49% yield) as
a yellow oil. [M+H]" m/z = 496.3

[0262] SYNTHESIS OF INTERMEDIATE 18

[0263] tert-butyl 2-[({4-[2-(benzyloxy)-6-fluorophenyl]cyclohex-3-en-1-yl } oxy)methyl]-3-
(ethoxymethoxy)piperidine-1-carboxylate
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HSC\/O\/O

0
F , N
‘ o’go
o
OBn 3 y

CH,

[0264] Pd(PPh;3)>Cl2 (1.27 g, 1.82 mmol) was added to a mixture of Intermediate 17 (15 g, 30.27
mmol), 1-benzyloxy-2-bromo-3-fluoro-benzene (9.36 g, 33.3 mmol) and potassium carbonate
(20.92 g, 151.37 mmol) in water (130 mL) and 1,2-dimethoxyethane (130 mL). The suspension
was degassed by bubbling Na(g) through the mixture for 10 minutes, then it was stirred at 80 °C
overnight. The mixture was diluted with EtOAc and washed with water. The organic layer was
dried (Na;SO4) and evaporated in vacuo. The product was purified by column chromatography
using a silica cartridge (0-20% EtOAc in cHex) to afford the title compound (11.7 g, 20.54 mmol,
68% yield) as a yellow oil. [M+H]" m/z = 570.3

[0265] SYNTHESIS OF INTERMEDIATE 19

[0266] tert-butyl 3-(ethoxymethoxy)-2-({[(1s,4s)-4-(2-fluoro-6-hydroxyphenyl)cyclohexyl]-
oxy ymethyl)piperidine-1-carboxylate
HC O~

(0]
F N

o’go
o] e
OH

CH,4

[0267] 10% wt. Pd/C wet matrix 50% (6.0 g, 2.82 mmol) was added to a solution of Intermediate
18 (23.6 g, 49.21 mmol) in ethanol (250 mL). The mixture was set under a Hag) atmosphere (7

atm) and stirred at room temperature overnight. The mixture was filtered over Celite and
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concentrated in vacuo to afford the title compound (21.5 g, 44.64 mmol, 91% yield) as a colorless
gum. [M-Boc+2H]" m/z = 382.5

[0268] SYNTHESIS OF INTERMEDIATE 20

[0269] tert-butyl 3-(ethoxymethoxy)-2-({[(1s,4s)-4-{2-[2-(tert-butoxy)-2-oxoethoxy]-6-
fluorophenyl } cyclohexyl]oxy }methyl)piperidine-1-carboxylate

(o] CHsC
N on,
CH;

[0270] To a mixture of Intermediate 19 (75.0 g, 155.73 mmol) and potassium carbonate (47.35 g,
342.61 mmol) in MeCN (400 mL), 2-bromoacetic acid tert-butyl ester (22.52 mL, 155.73 mmol)
was added dropwise. The mixture was stirred at room temperature for 5 minutes, then it was heated
to 70 °C for 30 minutes. The reaction mixture was cooled to room temperature, filtered, and
concentrated in vacuo. The residue was dissolved in EtOAc (300 mL) and washed with saturated
aqueous NH4Cl solution (200 mL) and N aqueous NaOH solution (100 mL). The aqueous phase
was extracted with EtOAc (150 mL), then the combined organic fractions were washed with
saturated aqueous NH4Cl solution (300 mL), and brine (150 mL). The organic layer was dried over
NazS0q, filtered and concentrated in vacuo. The product was purified by column chromatography
using a silica cartridge (0-20% EtOAc in cHex) to afford the title compound (57 g, 95.68 mmol,
61% yield) as a colorless oil. [M+Na]" m/z = 618.5

[0271] SYNTHESIS OF INTERMEDIATE 21

[0272] 2-{3-fluoro-2-[(1s,4s)-4-[(3-hydroxypiperidin-2-yl)methoxy |cyclohexyl]phenoxy }acetic
acid hydrochloride
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HCI

O/YOH
(o}
[0273] Intermediate 20 (6.66 g, 11.18 mmol) was dissolved in 1,4-dioxane (40 mL) and a 4 M
solution of HCI in 1,4-dioxane (39.13 mL, 156.54 mmol) was added and the mixture was stirred

at room temperature overnight. The mixture was evaporated in vacuo and then co-evaporated twice

with toluene to afford the title compound (5.2 g, quant. yield) as a white solid. [M+H]" m/z=382.2
[0274] SYNTHESIS OF INTERMEDIATE 22

[0275] (1s,19s)-3-fluoro-15-hydroxy-8,18-dioxa-11-azatetracyclo[17.2.2.0%,7.01 ¢ ]tricosa-
2(7),3,5-trien-10-one

OH

F }
o o]

[0276] To a solution of HATU (10.92 g, 28.72 mmol) and DIPEA (16.67 mL, 95.72 mmol) in
MeCN (4.786 L) under nitrogen, a solution of Intermediate 21 (8.0 g, 19.14 mmol) in DMA (125
mL) was added dropwise at room temperature through a peristaltic pump over a period of 22 h.
After an additional 60 minutes the reaction mixture was concentrated iz vacuo. The crude mixture
was taken up with Et;O, washed 5 times with water, then once 1M aqueous HCl solution and
saturated aqueous NaHCOj solution, and finally with brine. The organic phase was filtered through
a hydrophobic frit (Phase Separator) and concentrated in vacuo to afford the title compound (6 g,

16.51 mmol, 86% yield) as an orange solid. [M+H]" m/z = 364 .2

[0277] SYNTHESIS OF INTERMEDIATE 23
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[0278] (1s,19s)-3-fluoro-8,18-dioxa-11-azatetracyclo[17.2.2.027.0",'¢]tricosa-2(7),3,5-triene-
10,15-dione

[0279] To a solution of Intermediate 22 (2.0 g, 5.5 mmol) in DCM (50 mL) at 0 °C was added
Dess-Martin periodinane (2.57 g, 6.05 mmol). The mixture was stirred at room temperature for 2
h. Water was added and the mixture was stirred overnight, then it was filtered over a Gooch filter
to remove the precipitate and the filtrate was diluted with DCM. The separated aqueous phase was
extracted with DCM. The combined organic phases were evaporated in vacuo. The obtained oil
was suspended in Et;O and stirred for 1.5 h. The resulting solid was filtered off and washed with
Et;0 to afford the title compound (1.3 g, 3.60 mmol, 65% yield) as a white solid. [M+H]" m/z
=362.2

[0280] Final compound [Reductive amination procedures]

[0281] Procedure A: A solution of the appropriate amine (0.970 mmol), Ti(OEt)s (88.36 mg,
0.390 mmol) and macrocyclic ketone intermediate (0.190 mmol) in THF (4.9 mL) was stirred at
70 °C for 2 h. The mixture was cooled to 0 °C and sodium borohydride (73.27 mg, 1.94 mmol)
was added portionwise. The suspension was allowed to gradually reach room temperature and was
stirred for 16 h. After cooling the mixture to 0 °C, saturated aqueous NaHCO3 solution was added
and stirring was continued for 15 minutes. The mixture was extracted with EtOAc and the organic

layer was filtered through a hydrophobic frit (Phase Separator) and concentrated in vacuo.

[0282] Procedure B: A solution of the appropriate amine (0.500 mmol), macrocyclic ketone
intermediate (0.170 mmol), and Ti(OEt)4 (0.07 mL, 0.330 mmol) in THF (4.912 mL) was heated
to 70 °C overnight. Then sodium cyanoborohydride (164.24 mg, 2.66 mmol) was added and the
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mixture stirred for 5 h at room temperature. Water was added and the mixture was extracted three

times with DCM. The combined organic layers were dried (Na2SO4) and evaporated in vacuo.

[0283] Procedure C: The appropriate macrocyclic ketone intermediate (0.170 mmol) and the
appropriate amine (0.170 mmol) were suspended in DCM (2 mL). Sodium triacetoxyborohydride
(148 mg, 0.700 mmol) and Na2SO4 (50 mg, 0.350 mmol) were added and the reaction mixture was
stirred at room temperature overnight. The mixture was diluted with EtOAc and the organic phase
was washed with saturated aqueous NaHCOj3 solution. The organic phase was dried (Na;SO4),

filtered and concentrated in vacuo.

[0284] Procedure D: The appropriate macrocyclic ketone intermediate (0.140 mmol) and the
appropriate amine (0.280 mmol) were suspended together in THF (1.4 mL) then sodium
triacetoxyborohydride (176 mg, 0.830 mmol) was slowly added and the reaction mixture was
stirred at room temperature overnight. The mixture was diluted with EtOAc and washed with
saturated aqueous NaHCOs3 solution, saturated aqueous NH4Cl solution and brine. The organic

layer was dried (Na;SO4) and evaporated in vacuo.

[0285] Procedure E: The appropriate macrocyclic ketone intermediate (0.190 mmol), the
appropriate amine (0.390 mmol) and sodium triacetoxyborohydride (123 mg, 0.580 mmol) were
dissolved in DCM (1.3 mL). The mixture was stirred for 3 h at room temperature. EtOAc was
added and the suspension was filtered to remove inorganic salts. The filtrate was washed with

saturated aqueous NH4Cl solution, dried (Na2SO4) and evaporated in vacuo.

[0286] The products listed in the following table were obtained using the procedures above were
purified using the most suitable method between direct or inverse phase column chromatography
or using a SCX cartridge. Appropriate ketone intermediates were synthetized using a similar
synthetic route to that described for Intermediate 23. Stereoisomers were separated by chiral HPLC
purification using appropriate chiral columns and combinations of solvent mixtures; Chiralpak
columns (AD-H, AS-H, IC, ID), Chiralcel columns (OD-H, OJ-H); solvent mixture of n-Hexane /
EtOH, n-Hexane / (EtOH + 0.1% iPrNH2), n-Hexane / (EtOH/MeOH 1:1 + 0.1% iPrNH>), or by
chiral SFC purification using appropriate chiral columns and combinations of solvent mixtures;

Chiralpak columns (AD-H, ID), MeOH + 0.1% iPrNH; or EtOH + 0.1% iPrNH: as modifier.

113



WO 2024/160822 PCT/EP2024/052241
Table 4. Prepared Compounds and the Biological Activity Thereof
Obs. : EC50
Comp | Structure Name Mass H NMR hOX2
(15,15S,16R,19 TH NMR (400 MHz, CDCl3) & 7.11 —
f . | 9)-3-fluoro-15- 7.01 (m, 1H), 7.01 — 6.91 (m, 1H), 6.87
Fi {[2R)-1,1,1- - 6.67 (m, 2H), 4.69 (dd, J = 11.2, 7.8
ay’ e | trifluoropropan- Hz, 1H), 4.40 —4.20 (m, 2H), 3.96 —3.61
29 0 2-yljaminoj- [MHHI" | (m, 3H), 3.54 - 3.37 (m, 2H), 3.26 - 3.03 | A
\ 8.18-dioxa-11- | 459.4 (m, 2H), 2.84 —2.70 (m, 1H), 2.66 — 2.14
F ,/go azatetracyclof1 (m, 7H), 1.93 — 1.62 (m, 3H), 1.55— 1.14
. 7.2.2.0°7.01 19]¢ . SH)
ricosa-2(7).3.5- ’
trien-10-one
n | (sI5R16S.19 TH NMR (400 MHz, CDClL3) & 7.16 —
F/i s)-3-fluoro-15- 7.08 (m, 1H), 7.08 — 6.98 (m, 1H), 6.87
w0 | {IQR)-1.1,1- —6.73 (m, 2H), 4.81 - 4.70 (m, 1H), 4.47
O~ J trifluoropropan- —4.27 (m, 1H), 3.98 (dt, J = 7.9, 3.0 Hz,
30 ] Q 2-yllaminoj- | [MHHI™ | 1p) 389367 (m, 2H),3.66—3.46 (m, | ¢
/fo 8.18-dioxa-11- | 4594 3H), 3.30 —3.10 (m, 2H), 2.93 —2.73 (m,
o azatetracyclo[1 1H), 2.72 — 2.53 (m, 1H), 2.55 - 2.36 (m,
Zi.czc.);(-)z, ('7(;’ N 5]_t 4H),2.34-2.21 (m, 1H), 1.99 — 1.48 (m,
triem10-omm 6H), 1.44 — 1.21 (m, 3H).
F on| Rel- TH NMR (400 MHz, CDCl3) & 7.09 (td,
. HN/\j\/ (1s,15S,16R,19 J=8.2, 6.5 Hz, 1 H), 6.70 (1, J=8.6 Hz, 1
\b $)-15-[(2,2- H). 6.54 (d, J=8.2 Hz, 1 H), 5.21 - 5.32
. N difluoro-3- (m, 1 H), 5.10 (d, J=10.3 Hz, 1 H), 4.30
0,}0 hydroxypropyl) (d,J=10.3 Hz, 1 H), 3.85 - 3.94 (m, 2 H),
. ;?:::218318 [MHH]" | 3.79 - 3.87 (m, 1 H), 3.69 -3.74 (m, 1|
: > 4573 H), 3.61 -3.69 (m, 1 H), 3.42 - 3.53 (m,
dioxa-11- | 2 H), 3.18 - 3.34 (m, 2 H), 3.08 - 3.20
;‘Z;tgtgifygﬂ[ﬁl] ) (m, 1 H),2.93-3.01 (m, 1 H), 2.55-2.69
ricos-2(7)3.5- (m, 1 H),2.18-2.30 (m, 1 H), 2.04-2.13
trien.10-ome Em, 33?) 1.81-1.96 (m, 3 H), 1.24 - 1.67
m, .
F on| (1s.15S,16R,19 TH NMR (400 MHz, MeOD) & 7.13 (1d,
o HN/\F/\’ $)-15-[(2,2- J=82,6.5Hz, 1H), 6.72 - 6.63 (m, 2H),
\)J difluoro-3- 5.30(d, J=10.5Hz, 1H), 5.24 —5.14 (m,
. N hydroxypropyl) M+H]® | 1H. 4.12(d, J = 10.4 Hz, 1H), 3.91 (dd,
32 ,f° amino]-3- 4572 J=110,95Hz 1H)., 377 (¢, J= 13.1 | A
° fluoro-8,18- Hz, 3H), 3.69 (brs, 1H), 3.54 — 3.42 (m,
dioxa-11- 2H), 3.13 (t. J = 14.3 Hz, 3H), 2.96 —
azatetracyclo[1

7.2.2.027.0" 16

2.84 (m, 1H), 2.77 — 2.62 (m, 1H), 2.30
(qd. J = 13.0, 3.9 Hz, 1H), 2.22 — 2.12
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ricosa-2(7),3,5-
trien-10-one

(m, 1H), 1.94 — 1.78 (m, 3H), 1.69— 1.16
(m, 7H).

33

(1s,15R,168,19
s)-15-[(2,2-
difluoro-3-
hydroxypropyl)
amino|-3-
fluoro-8,18-
dioxa-11-
azatetracyclo[1
7.2.2.02,7.01,16]¢
ricosa-2(7).3,5-
trien-10-one

[M+H]"
4572

TH NMR (400 MHz, McOD) & 7.13 (td,
J=82,6.5Hz, 1H), 6.72 — 6.63 (m, 2H),
5.30(d,J=10.5 Hz, 1H), 5.24 - 5.14 (m,
1H), 4.12 (d, ] = 10.4 Hz, 1H), 3.91 (dd,
J=110, 9.5 Hz, 1H), 3.77 (, T = 13.1
Hz, 3H), 3.69 (brs, 1H), 3.54 —3.42 (m,
2H), 3.13 (t, J = 14.3 Hz, 3H), 2.96 —
2.84 (m, 1H), 2.77 — 2.62 (m, 1H), 2.30
(qd, J = 13.0, 3.9 Hz, 1H), 2.22 - 2.12
(m, 1H), 1.94 — 1.78 (m, 3H), 1.69 - 1.16
(m, 7H).

34

Rel-
(1s,15S,16R,19
s)-4,6-difluoro-
15-
{[(pyrimidin-5-
yDmethylJamin
0}-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.0%7.0"1 1]t
ricosa-2(7),3,5-
trien-10-one

M+H]*
473.4

TH NMR (400 MHz, McOD) 5 9.05 (s,
1H), 8.83 (s, 2H), 6.85 (ddd, T=3.1, 8.4,
11.6 Hz, 1H), 6.77 - 6.71 (m, 1H), 5.46
(dd, J =32, 124 Hz, 1H), 531 - 5.22
(m, 1H), 4.15 (dd, T = 1.7, 12.4 Hz, 1H),
4.02 - 3.86 (m, 4H), 3.76 - 3.69 (m, 1H),
3.60 - 3.44 (m, 2H), 2.94 - 2.84 (m, 1H),
2.78 - 2.65 (m, 1H), 2.65 - 2.55 (m, 1H),
2.26 -2.15 (m, 1H), 2.15 - 2.04 (m, 1H),
1.97 - 1.80 (m, 3H), 1.72 - 1.57 (m, 1H),
1.55 - 1.29 (m, 5H).

35

HO

Rel-
(1s,15S,16R,19
s)-3-fluoro-15-
[({3-
hydroxybicyclo
[1.1.1]pentan-
1-
yl}methyl)amin
0]-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.027.01 19]t
ricosa-2.,4,6-
trien-10-one

[M+H]*
459.5

TH NMR (400 MHz, MeOD) & 7.13 (dt,
J=64,82Hz 1H), 6.74 - 6.64 (m, 2H),
5.36-5.25 (m, 2H), 4.13 (d, T= 10.6 Hz,
1H), 4.03 - 3.91 (m, 1H), 3.81 (brd, J =
12.6Hz, 1H),3.73 (brd, J = 1.4 Hz, 1H),
3.51(dt,J=2.7, 13.0 Hz, 1H), 3.35 (dd,
J=13.8,9.3 Hz, 1H), 3.20 - 3.09 (m, 3H),
274 - 2.63 (m, 1H), 2.28 (dq, J = 4.3,
13.0 Hz, 1H), 2.22 - 2.13 (m, 1H), 1.90
(s, 6H), 2.04 - 1.87 (m, 2H), 1.85 - 1.77
(m, 1H), 1.71 - 1.58 (m, 2H), 1.54 - 1.46
(m, 1H), 1.45 - 1.33 (m, 3H), 1.27 - 1.18
(m, 1H).
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36

Rel-
(1s,158,16R,19
s)-3-fluoro-15-
{Ia-
fluorocycloprop
yl)methyl]amin
0}-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.027.01 19t
ricosa-2(7),3,5-
trien-10-one

[M+H]"
435.6

TH NMR (500 MHz, MeOD) 6 ppm 7.09
-7.19(m, 1 H), 6.66 -6.73 (m, 2 H), 5.27
-5.34 (m, 2 H), 4.13 (d, ]=10.6 Hz, 1 H),
3.97 (dd, J=11.0, 9.4 Hz, 1 H), 3.77 -
3.85 (m, 1 H), 3.69 - 3.75 (m, 1 H), 3.47
-3.56 (m, 1 H), 3.40 - 3.46 (m, 1 H), 3.22
-3.29(m, 2 H), 3.16 -3.22 (m, 1 H), 3.10
-3.17(m, 1 H), 2.63 -2.76 (m, 1 H), 2.29
(qd, J=13.0,4.1 Hz, 1 H), 2.14 - 2.23 (m,
1 H), 1.96 - 2.05 (m, 1 H), 1.87 - 1.94
(m, 1H), 1.77 - 1.86 (m, 1 H), 1.60 - 1.70
(m,2H), 1.45-1.56(m, 1 H), 1.35-1.45
(m,2H),1.19-1.28(m, 1 H), 1.07-1.15
(m, 2 H), 0.73 - 0.90 (m, 2 H).

K

I
W Z,

O—,,
",

~

(1s,15R,168,19
s)-3-fluoro-15-
{1a-
fluorocycloprop
yDmethylJamin
0}-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.027.01 19t
ricosa-2(7),3,5-
trien-10-one

[M+H]*
435.6

TH NMR (400 MHz, MeOD) 6 7.13 (td,
J=82,6.6 Hz, 1H), 6.73 — 6.64 (m, 2H),
531(d,J=10.4 Hz, 1H), 5.27-5.19 (m,
1H), 4.12 (d, T = 10.4 Hz, 1H), 3.94 (dd,
J =110, 9.6 Hz, 1H), 3.82 — 3.74 (m,
1H), 3.69 (brs, 1H), 3.54 —3.47 (m, 1H),
3.46 (dd, T = 9.4, 4.0 Hz, 1H), 3.20 —
2.95 (m, 4H), 2.77 — 2.62 (m, 1H), 2.30
(qd, J = 13.0, 42 Hz, 1H), 2.23 - 2.12
(m, 1H), 1.96 — 1.76 (m, 3H), 1.70 — 1.52
(m, 2H), 1.54 — 1.44 (m, 1H), 1.43 - 1.32
(m, 2H), 1.28 — 1.17 (m, 1H), 1.10 - 0.94
(m, 2H), 0.81 — 0.64 (m, 2H).

38

(1s,15S,16R,19
s)-3-fluoro-15-
{d-
fluorocycloprop
yDmethyl]lamin
0}-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.027.01 16]¢
ricosa-2(7),3.5-
trien-10-one

[M+H]"
435.6

TH NMR (400 MHz, MeOD) & 7.13 (td,
J=82,6.6 Hz, 1H), 6.73 — 6.64 (m, 2H),
531(d,J=10.4 Hz, 1H),5.27-5.19 (m,
1H), 4.12 (d, J = 10.4 Hz, 1H), 3.94 (dd,
J=11.0, 9.6 Hz, 1H), 3.82 — 3.74 (m,
1H), 3.69 (brs, 1H), 3.54 —3.47 (m, 1H),
3.46 (dd, J = 9.4, 4.0 Hz, 1H), 3.20 —
2.95 (m, 4H), 2.77 — 2.62 (m, 1H), 2.30
(qd, T = 13.0, 42 Hz, 1H), 2.23 - 2.12
(m, 1H), 1.96 — 1.76 (m, 3H), 1.70 — 1.52
(m, 2H), 1.54 — 1.44 (m, 1H), 1.43 - 1.32
(m, 2H), 1.28 — 1.17 (m, 1H), 1.10 —0.94
(m, 2H), 0.81 — 0.64 (m, 2H).
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TH NMR (500 MHz, MeOD) & 7.19 —
Rel-1- 7.09 (m, 1H), 6.74 — 6.65 (m, 2H), 5.36
({[(1s,158,16R, —5.27 (m, 1H), 5.22 —4.96 (m, 1H), 4.16
AN | 195)-3-fluoro- —4.08 (m, J = 10.5 Hz, 1H), 4.04 - 3.89
10-0x0-8,18- (m, 1H), 3.87 — 3.74 (m, 1H), 3.70 (br s,
oM :;Zi{;;*lacl:-clo[l e | D363 <346 (n, 16,357 2325 (.

39 a0 7.y0n gt | 4423 1H), 3.19 - 3.09 (m, 1H), 3.00—2.91 (m, | A
i N ot 3735 1H), 2.94 —2.69 (m, 2H), 2.76 — 2.62 (m,
/fo dien1s. 1H), 2.30 (qd, J = 13.0, 4.0 Hz, 1H), 2.24
o yljamino}meth ~2.13 (m, 1H), 1.98 — 1.75 (m, 3H), 1.69
yDeyclopropan ~1.53 (m, 2H), 1.53 — 1.44 (m, 1H), 1.43
e-1-carbonitrile ~1.32 (m, 2H), 1.28 — 1.18 (m, 3H), 1.08

~0.96 (m, 2H).

TH NMR (400 MHz, McOD) & 7.16 -
1- 7.09 (m, 1H), 6.72 - 6.65 (m, 2H), 5.30
({[(1s,15R, 165, (d,J=10.4Hz, 1H), 5.23 - 5.15 (m, 1H),
2N | 19s)-3-fluoro- 4.12 (d, J = 10.4 Hz, 1H), 3.93 (dd, J =
A(N 10-0x0-8,18- 9.4, 11.1 Hz, 1H), 3.77 (br d, J = 13.8
o g:;f:t;;-*clo[l T Hz, 1H), 3.70 (br s, 1H), 3.54 (dd, J =

40 O 7290 }0“ o | 442.2 4.0, 9.4 Hz, 1H), 3.50 - 3.44 (m, 1H), | C
] N rieos2(T)3.5- : 3.20 - 3.09 (m, 1H), 2.98 - 2.88 (m, 2H),
,//% dientse 277 - 2.63 (m, 2H), 2.30 (dq. J = 4.2,
o yljamino}meth 13.0 Hz, 1H), 2.19 (br d, J = 13.3 Hz,
yDeyclopropan 1H), 1.92 - 1.77 (m, 3H), 1.70 - 1.32 (m,
e-1-carbonitrile 5H), 1.27 - 1.18 (m, 3H), 1.09 - 0.96 (m,
TH NMR (400 MHz, MeOD) & 7.16 -
1- 7.09 (m, 1H), 6.72 - 6.65 (m, 2H), 5.30
({[(1s,155,16R, (d,7=10.4Hz, 1H), 5.23 - 5.15 (m, 1H),
N | 195)-3-fluoro- 412 (d. J = 10.4 Hz, 1H), 3.93 (dd, J =
10-ox0-8,18- 9.4, 11.1 Hz, 1H), 3.77 (br d, J = 13.8
. :;‘;f:t'l;'clo” ey | B D370 Grs TH), 354 @, -

41 a0 7.y0n gt | 423 40, 9.4 Hz, 1H), 3.50 - 3.44 (m, 1H), | A
] N oo 2(T)3 5 3.20 - 3.09 (m, 1H), 2.98 - 2.88 (m, 2H),
’fo srenlse 277 - 2.63 (m, 2H), 2.30 (dq, J = 4.2,
o yljamino}meth 13.0 Hz, 1H), 2.19 (brd, J = 13.3 Hz,
sDeyclopropan 1H). 1.92 - 1.77 (m, 3H), 1.70 - 1.32 (m,
e-1-carbonitrile 5H), 1.27 - 1.18 (m, 3H), 1.09 - 0.96 (m,
e o /0| Relethyl —2.2- 'H NMR (500 MHz, CDCls) & 7.05 -
ST | diftuoro-3- 7.13 (m, 1 H), 6.67 - 6.75 (m, 1 H), 6.53

0 ° i[g(sl)sglf]%;ff’ IMHH]" | (4, J=8.1 Hz, 1 H), 5.2 - 5.35 (m, 1 H), | ¢
. M o8 18, 499.7 5.09(d, J=10.3 Hz, 1 H), 4.32 - 4.43 (m,
of° diosatll. 2 H), 429 (d, J=10.3 Hz, 1 H), 3.80 -
azatetracyclo]1 3.88 (m, 1 H), 3.71 (br s, 1 H), 3.62 -
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7.2.2.027.0M 1]t 3.68 (m, 1 H), 3.36 - 3.59 (in, 4 H), 3.10
ricosa-2(7),3,5- -3.21(m, 1H),3.01-3.10 (m, 1 H), 2.54
trien-15- -2.68(m, 1H),2.17-2.29 (m, 1 H), 1.14
ylJamino }propa -2.15 (m, 13 H).
noate

"H NMR (500 MHz, DMSO-d6) § 7.16

Rel-2.2- (td, 1=8.1, 6.9 Hz, 1 H), 6.75 (, J=_8.9

dimethyl-3- Hz, 1 H), 6.69 (d, J=8.1 Hz, 1 H), 5.31

HC, // {[(15,155,16R, (d) J=103 HZ, 1 H), 4.98 -5.06 (m> 1 H),
HiG 19s)-3-fluoro- 3.98 (d, J=10.3 Hz, 1 H), 3.76 - 3.86 (m,

10-0x0-8,18-
dioxa-11-
azatetracyclo[1
7.2.2.0%7.0'1 1]t
ricosa-2(7),3,5-
trien-15-
yl]amino }propa
nenitrile

[M+H]*
4443

1 H), 3.65 (brd, J=12.3 Hz, 1 H), 3.60
(brs, 1H),3.41(dd, J=9.3, 3.8 Hz, 1 H),
3.23 -3.31 (m, 1 H), 2.97 - 3.07 (m, 1
H), 2.56 - 2.81 (m, 4 H), 2.24 (qd,
J=12.9, 4.0 Hz, 1 H), 2.07 - 2.17 (m, 1
H), 1.94 -2.05 (m, 1 H), 1.61 - 1.84 (m,
3H), 1.36 - 1.51 (m, 3 H), 1.28 (d, J=4.0
Hz, 6 H), 1.24 - 1.35 (m, 2 H), 1.07 -
1.17 (m, 1 H).

44

2,2-dimethyl-3-
{[(1s,15S,16R,
19s)-3-fluoro-
10-0x0-8,18-
dioxa-11-
azatetracyclo[1
7.2.2.027.01 19t
ricosa-2(7),3,5-
trien-15-
yl]amino }propa
nenitrile

[M+H]"
4444

TH NMR (500 MHz, DMSO0-d6) & 7.16
(td, J=8.1, 6.9 Hz, 1 H), 6.75 (t, J=8.9
Hz, 1H), 6.69 (d, J=8.1 Hz, 1 H), 5.31
(d, J=10.3 Hz, 1 H), 4.98 - 5.06 (m, 1 H),
3.98 (d, J=10.3 Hz, 1 H), 3.76 - 3.86 (m,
1 H), 3.65 (brd, J=12.3 Hz, 1 H), 3.60
(brs, 1H),3.41(dd, J=9.3, 3.8 Hz, 1 H),
3.23 -3.31 (m, 1 H), 2.97 - 3.07 (m, 1
H), 2.56 - 2.81 (m, 4 H), 2.24 (qd.
J=12.9, 4.0 Hz, 1 H), 2.07 - 2.17 (m, 1
H), 1.94 -2.05 (m, 1 H), 1.61 - 1.84 (m,
3H), 1.36 - 1.51 (m, 3 H), 1.28 (d, J=4.0
Hz, 6 H), 1.24 - 1.35 (m, 2 H), 1.07 -
1.17 (m, 1 H).

45

2,2-dimethyl-3-
{[(1s,15R,168S,
19s)-3-fluoro-
10-0x0-8,18-
dioxa-11-
azatetracyclo[1
7.2.2.027.0" 6]t
ricosa-2(7),3.5-
trien-15-
yl]amino }propa
nenitrile

[M+H]"
444 4

TH NMR (500 MHz, DMSO-d6) & 7.16
(td, J=8.1, 6.9 Hz, 1 H), 6.75 (t, J=8.9
Hz, 1 H), 6.69 (d, J=8.1 Hz, 1 H), 5.31
(d, J=10.3 Hz, 1 H), 4.98 - 5.06 (m, 1 H),
3.98 (d, J=10.3 Hz, 1 H), 3.76 - 3.86 (m,
1 H), 3.65 (brd, J=12.3 Hz, 1 H), 3.60
(brs, 1 H), 3.41 (dd, J=9.3, 3.8 Hz, 1 H),
3.23 -3.31 (m, 1 H), 297 - 3.07 (m, 1
H), 2.56 - 2.81 (m, 4 H), 2.24 (qd,
J=12.9, 4.0 Hz, 1 H), 2.07 - 2.17 (m, 1
H), 1.94 -2.05 (m, 1 H), 1.61 - 1.84 (m,
3H), 1.36 - 1.51 (m, 3 H), 1.28 (d, J=4.0
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Hz 6 H), 1.24 - 1.35 (m, 2 H), 1.07 -
1.17 (m, 1 H).

1H NMR (500 MHz, MeOD) § 7.13 (td,
J=8.3,6.5Hz, 1 H), 6.67 -6.73 (m, 2 H),

5215&16&19 530 (d, J=10.4 Hz, 1 H), 5.14 - 5.24 (m,
et | 9152, 1 H), 4.12 (d, J=10.4 Hz, 1 H), 3.89 -
difluoropropyl) 3.95 (m, 1 H), 3.74 - 3.81 (m, 1 H), 3.69
o ™ amino]-3- IMHH]* (brs, 1 H), 3.43 - 3.53 (m, 2 H), 3.10 -
46 \b fluoro-8, 18- L4 3.20 (m, 1 H), 3.03 (td, J=13.7, 3.4 Hz,
N dioxa-11- : 2 H), 2.87 - 2.93 (m, 1 H), 2.63 - 2.76
jo azatetracyclo[1 (m, 1 H), 2.30 (qd, J=13.0, 4.1 Hz, 1 H),
© 7.2.2.027.01,1)t 213 -224 (m, 1 H), 1.77 - 1.94 (m, 3
ricosa-2(7),3,5- H), 1.64 (t, J=18.8 Hz, 3 H), 1.44 - 1.64
trien-10-one (m,3H),1.33-1.43(m,2H), 1.18 - 1.27
(m, 1 H).

(1s,155,16R,19 'H NMR (500 MHz, MeOD) § 7.20 -
F_chy | 15122 7.06 (m, 1H), 6.81 - 6.61 (m, 2H), 5.34 -
F)fc difluoropropyl) 5.25 (m, 1H), 5.23 - 5.12 (m, 1H), 4.16 -
o ;11(1)?2]8318 e | OB (@ TH) 3.96 -3.88 (m. 1D, 3 80 -
47 \b G 1 MLd 3.73 (m, 1H), 3.72 - 3.65 (m, 1H), 3.53 -
N azatotracyclol 3.39 (m, 2H), 3.19 - 3.09 (m, 1H), 3.08 -
’fo 72,2007 0119]¢ 2.98 (m, 2H), 2.94 - 2.84 (m, 1H), 2.76 -
o ricosa-2(7).3.5- 2.25 (m, 2H), 2.24 - 1.87 (m, 2H), 1.86 -

trien-10-onc 1.78 (m, 2H), 1.70 - 1.16 (m, 9H).
(1s,15R,168,19 H NMR (500 MHz, MeOD) § 7.20 -
F_chy | 9-15-12.2- 7.06 (m, 1H), 6.81 - 6.61 (m, 2H), 5.34 -
F)f difluoropropyl) 5.25 (m, 1H), 5.23 - 5.12 (m, 1H), 4.16 -
o ;‘111‘11;‘;2]8318 gy | 408 (m. 1D, 3.96 - 3.88 (m. 18D, 380 -
48 O N g 3.73 (m, 1H), 3.72 - 3.65 (m, 1H), 3.53 -
N azatetracyclo[] 3.39 (m, 2H), 3.19 - 3.09 (m, 1H), 3.08 -
o/ﬁo 72,2007 0190 2.98 (m, 2H), 2.94 - 2.84 (m, 1H), 2.76 -
ricosa-2(7).3.5- 2.25 (m, 2H), 2.24 - 1.87 (m, 2H), 1.86 -

trien-10-onc 1.78 (m, 2H), 1.70 - 1.16 (m, 9H).
H NMR (600 MHz, McOD) 5 7.89 —
N Rel- 7.85 (m, 1H), 7.72 — 7.69 (m, 1H), 7.15
NS (1s.158,16R.19 ~7.09 (m, 1H), 6.71 - 6.64 (m, 2H), 5.27
‘X\@ ?['23'2ﬂ2“°r°'15' d.J=10.5Hz, 1H), 5.25 - 5.05 (m, 1H),
o iftuoro-1-(13- | IMHHT" 5.07—-4.97 (m, 1H), 4.12 - 4.07 (m, 1H),
49 \b el | 5282 4.02-3.91 (m, 1H), 3.79 —3.71 (m, 1H),
N ;l)zfﬁy'uémmo} 3.73 - 3.63 (m, 1H), 3.68 — 3.46 (m, 1H),
ojo ’8.18-dioxa-11. 3.51 - 3.44 (m, 1H), 3.18 — 3.08 (m, 1H),
azatetracyclo[1 2,98 -2.83 (m, 1H), 2.74 - 2.61 (m, 1H),

7.2.2.02,7.01 16t

2.36-2.23 (m, 1H), 2.22 —2.12 (m, 1H),
1.79 (brdd, J = 13.0, 1.8 Hz, 1H), 2.02 —
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ricosa-2(7),3,5-
trien-10-one

1.49 (m, 4H), 1.51 — 1.41 (m, 1H), 1.41
~1.33 (m, 2H), 1.27 - 1.17 (m, 1H).

Rel-
(1s,15S,16R,19
s)-3-fluoro-15-
{[1-

'H NMR (400 MHz, MeOD) & 7.15 -
7.09 (m, 1H), 6.71 - 6.66 (m, 2H), 5.30
(d.J = 10.8 Hz, 1H), 5.22 (m, 1H), 4.11
(d.J =10 Hz 1H),3.93 (t, J = 9.2 Hz,

OH
ﬁf (hydroxymethyl .| 1H).376 (d. T = 13.6 Hz, 1H), 3.70 (m,
50 °\© )Cflci‘)pmpy”m IMFHI™ | 141y 355 344 (m, 4H), 3.13 (m, 1H), | B
\ Ztlz_ﬁgol)l'_ T3 2.87 (m, 1H), 2.86 (d, J = 12 Hz, 1H),
F ’fo a;atetm(;y(?lo[l 2.70 (m, 1H), 2.65 (d, J = 12 Hz, 1H),
o 7.2.2.02,7.0 16]¢ 2.29 (m, 1H), 2.17 (m, 1H), 1.90 - 1.38
ricosa-2(7).3.5- (m, 8H), 1.24 (m, 1H), 0.50 - 0.45 (m,
trien-10-one 4H).
Rel-1-methyl-
3-
oy | {1(15,15S,16R,
N/ri 19s)-3-fluoro-
)\\/< 10-0x0-8,18-
HN dioxa-11-
51 0\)} N\ azatetracyclo[1 Ez[; ?r ND A
\ 7.2.2.007.01 5]t :
P ’/go ricosa-2(7),3,5-
o trien-15-
yl]amino }-1H-
pyrazole-4-
carbonitrile
TH NMR (500 MHz, DMSO-d6 ) & 7.14
Rel-1- @, J=17,7.7 Hz, 1H), 7.07 (dd, J =
o | ({[(15.155.16R. 1.6, 7.3 Hz, 1H), 6.88 - 6.76 (m, 2H),
DS 195)-10-0x0- 5.8 (d.J=10.4 Hz, 1H), 5.05 -4.93 (m,
8.18-dioxa-11- 1H), 3.94 (d, J = 10.4 Hz, 1H), 3.87 -
o azatetracyclof1 | oo | 3.71(m. 1), 365 (brd, J =129 Hz,
52 \b 72207000 | 1H), 3.60 (brs, 1H), 3.39 (brdd, J = 3.8,
N

ricosa-2(7).3,5-
trien-15-

yl]amino }meth
yDcyclopropan
¢-1-carbonitrile

9.2 Hz, 1H), 3.32 - 3.22 (m, 1H), 2.81 -
2.71 (m, 2H), 2.69 - 2.58 (m, 2H), 2.56 -
2,51 (m, 1H), 2.25 (dq, J = 4.0, 12.8 Hz,
1H), 2.11 (brd, J = 13.6 Hz, 1H), 1.80 -
1.59 (m, 3H), 1.52 - 1.19 (m, 5H), 1.19 -
1.10 (m, 3H), 1.03 - 0.93 (m, 2H).
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1-
({[(1s,15R, 168,
19s)-10-0x0-

TH NMR (500 MHz, DMSO-d6 ) & 7.14
@t J =16, 7.8 Hz, 1H), 7.07 (dd, J =
1.6, 7.4 Hz, 1H), 6.86 - 6.78 (m, 2H),
5.28(d,J=10.3 Hz, 1H), 5.03 - 4.95 (m,

" 8.18-dioxa-11- 1H), 3.94 (d. J = 10.4 Hz, 1H), 3.86 -
o—, z azatetracyclo[] [I\/[+H]+ 3.72 (m, 1H), 3.65 (br d, J = 12.9 Hz,
53 O 722000000 | o 1H), 3.60 (br s, 1H), 3.39 (dd, J = 3.8,
N ricosa-2(7),3.5- 9.2 Hz, 1H), 3.30 (brd. J = 2.3 Hz, 1H),
_j° trien-15- 2.78 - 2.69 (m, 2H), 2.69 - 2.58 (m, 2H),
o ylJamino }meth 2.52 (brs, 1H), 2.31-2.19 (m, 1H), 2.17
yDeyclopropan -2.07 (m, 2H), 1.80 - 1.60 (m, 3H), 1.52
e-1-carbonitrile - 1.20 (m, 5H), 1.18 - 1.10 (m, 3H), 1.02
-0.92 (m, 2H).
TH NMR (500 MHz, DMSO-d6 ) & 7.14
- @, J =16, 7.8 Hz, 1H), 7.07 (dd, J =
o | ([(15.158.16R. 1.6, 7.4 Hz, 1H), 6.86 - 6.78 (m, 2H),
AS 195)-10-0x0- 5.28 (d, J=10.3 Hz, 1H), 5.03 - 4.95 (m,
" 8.18-dioxa-11- 1H), 3.94 (d, ] = 10.4 Hz, 1H), 3.86 -
o azatetmcyclo[] [N[+H]+ 3.72 (III, 1H), 3.65 (br d, J =129 Hz,
54 \b 72200701009 | o 1H), 3.60 (br s, 1H), 3.39 (dd, J = 3.8,
N ricosa-2(7),3,5- : 9.2 Hz, 1H), 3.30 (brd, ] = 2.3 Hz, 1H),
_f° trien-15- 2.78 - 2.69 (m, 2H), 2.69 - 2.58 (m, 2H),
o ylJamino }meth 2.52 (brs, 1H), 2.31 -2.19 (m, 1H), 2.17
yDeyclopropan -2.07 (m, 2H), 1.80 - 1.60 (m, 3H), 1.52
¢-1-carbonitrile - 1.20 (m, 5H), 1.18 - 1.10 (m, 3H), 1.02
-0.92 (m, 2H).
Rel-1- "H NMR (500 MHz, MeOD) & 6.85
({[(15.158.16R. ddd, T = 3.0, 8.3, 11.6 Hz, 1H), 6.77 -
o | 195)-4.6- 6.69 (m, 1H), 5.45 (dd, J = 3.2, 12.4 Hz,
DS difluoro-10- 1H), 5.24 - 5.13 (m, 1H), 4.13 (dd, ] =
" 0x0-8.18-dioxa- 1.7, 12.4 Hz, 1H), 3.94 - 3.82 (m, 2H),
o 11- — 3.70 (brs, 1H), 3.54 (dd, J = 3.6, 9.1 Hz,
55 \ azatetracyclo[1 160.4 1H), 3.49 (dt, J=2.9, 13.4 Hz, 1H), 2.97

7.2.2.02,7.01,16]¢
ricosa-2(7),3,5-
trien-15-
yl]amino ymeth
ylcyclopropan
e-1-carbonitrile

-2.87 (m, 2H), 2.74 - 2.65 (m, 2H), 2.64
-2.56 (m, 1H), 2.17 (brd, J = 14.3 Hz,
1H), 2.08 (dq, ] = 4.0, 12.9 Hz, 1H), 1.91
-1.78 (m, 3H), 1.69 - 1.56 (m, 1H), 1.56
-1.42 (m, 3H), 1.41 - 1.30 (m, 2H), 1.30
-1.17 (m, 2H), 1.07 - 0.97 (m, 2H).
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56

1-
({[(1s,15R, 168,
195)-4.6-
difluoro-10-
0x0-8,18-dioxa-
11-
azatetracyclo|[1
7.2.2.02,7.01,16]¢
ricosa-2(7),3,5-
trien-15-
yl]amino }meth
yl)cyclopropan
e-1-carbonitrile

[M+H]"
460.7

TH NMR (500 MHz, MeOD) & 6.85
(ddd, J = 3.0, 8.3, 11.6 Hz, 1H), 6.77 -
6.69 (m, 1H), 5.45 (dd, J = 3.2, 12.4 Hz,
1H), 5.24 - 5.13 (m, 1H), 4.13 (dd, J =
1.7, 12.4 Hz, 1H), 3.94 - 3.82 (m, 2H),
3.70 (brs, 1H), 3.54 (dd, 7= 3.6,9.1 Hz,
1H), 3.49 (dt, T= 2.9, 13.4 Hz, 1H), 2.97
-2.87 (m, 2H), 2.74 - 2.65 (m, 2H), 2.64
-2.56 (m, 1H), 2.17 (brd, J = 14.3 Hz,
1H), 2.08 (dq, ] = 4.0, 12.9 Hz, 1H), 1.91
-1.78 (m, 3H), 1.69 - 1.56 (m, 1H), 1.56
-1.42 (m, 3H), 1.41 - 1.30 (m, 2H), 1.30
-1.17 (m, 2H), 1.07 - 0.97 (m, 2H).

57

Rel-1-
({[(1s,15S8.16R,
19s)-3,5-
difluoro-10-
0x0-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.027.0" 1]t
ricosa-2(7).3,5-
trien-15-
ylJamino }meth
yDcyclopropan
¢-1-carbonitrile

[M+H]"
460.7

TH NMR (500 MHz, CDCL3) & 6.45 (dt,
J=23,9.4Hz, 1H), 6.32 -6.27 (m, 1H),
5.26-5.18 (m, 1H), 5.05 (d, J= 10.2 Hz,
1H), 4.26 (d, J = 10.2 Hz, 1H), 3.83 (dd,
J =95, 10.8 Hz, 1H), 3.70 (br s, 1H),
3.64-3.59 (m, 1H),3.52 (dd,J=4.1,9.2
Hz, 1H), 3.49 - 3.41 (m, 1H), 3.13 - 3.06
(m, 1H), 3.06 - 2.99 (m, 1H), 2.92 (d, J
=129 Hz, 1H), 2.72 (d, J = 12.9 Hz,
1H), 2.60 - 2.49 (m, 1H), 2.20 (dq, J =
4.2, 13.0 Hz, 1H), 2.13 - 2.05 (m, 1H),
1.93 - 1.80 (m, 3H), 1.67 - 1.53 (m, 2H),
1.49 - 1.27 (m, 6H), 1.05 - 0.83 (m, 2H).

58

1-
({[(1s,15R, 168,
19s)-3,5-
difluoro-10-
0x0-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.02,7.01,16]¢
ricosa-2(7),3,5-
trien-15-
yl]amino ymeth
ylcyclopropan
e-1-carbonitrile

[M+H]"
460.7

"H NMR (500 MHz, CDCl3) & 6.45 (dt,
J=23,94Hz 1H), 6.32 -6.27 (m, 1H),
5.26-5.18 (m, 1H), 5.05 (d, J = 10.2 Hz,
1H), 4.26 (d, T = 10.2 Hz, 1H), 3.83 (dd,
J=95,10.8 Hz, 1H), 3.70 (br s, 1H),
3.64-3.59(m, 1H),3.52 (dd,J=4.1,9.2
Hz, 1H), 3.49 - 3.41 (m, 1H), 3.13 - 3.06
(m, 1H), 3.06 - 2.99 (m, 1H), 2.92 (d, J
=129 Hz, 1H), 2.72 (d, J = 12.9 Hz,
1H), 2.60 - 2.49 (m, 1H), 2.20 (dq. J =
4.2, 13.0 Hz, 1H), 2.13 - 2.05 (m, 1H),
1.93 - 1.80 (m, 3H), 1.67 - 1.53 (m, 2H),
1.49 - 1.27 (m, 6H), 1.05 - 0.83 (m, 2H).
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1-
({[(1s,15S,16R,
195)-3,5-
difluoro-10-
0x0-8,18-dioxa-
11-

TH NMR (500 MHz, CDCL3) & 6.45 (dt,
J=23,9.4Hz, 1H), 6.32 - 6.27 (m, 1H),
5.26 -5.18 (m, 1H), 5.05 (d, J = 10.2 Hz,
1H), 4.26 (d, T = 10.2 Hz, 1H), 3.83 (dd,
J =95, 10.8 Hz, 1H), 3.70 (br s, 1H),
3.64-3.59 (m, 1H), 3.52 (dd,J=4.1,9.2

59 azatetracyclo[1 %J I;Ir Hz, 1H), 3.49 - 3.41 (m, 1H), 3.13 - 3.06
F 7.2.2.027.01 16t ' (m, 1H), 3.06 - 2.99 (m, 1H), 2.92 (d, J
0j° ricosa-2(7).3.5- =12.9 Hz, 1H), 2.72 (d, J = 12.9 Hz,
trien-15- 1H), 2.60 - 2.49 (m, 1H), 2.20 (dq, J =
F ylJamino }meth 4.2, 13.0 Hz, 1H), 2.13 - 2.05 (m, 1H),
yDeyclopropan 1.93 - 1.80 (m. 3H), 1.67 - 1.53 (m, 2H),
¢-1-carbonitrile 1.49 - 1.27 (m, 6H), 1.05 - 0.83 (m, 2H).
Rel-1-
({[(1s,155,16R, "H NMR (500 MHz, MeOD) & 8.45 (s,
o | 199)-3-methyl- 1H), 5.38 - 5.33 (m, 1H), 5.24 - 5.16 (m,
5S 10-oxo-8,18- 1H), 4.48 - 4.44 (m, 1H), 4.00 - 3.90 (m,
" dioxa-4.6.11- 1H), 3.78 - 3.67 (m, 2H), 3.55 (dd, J =
0 mazate“?ﬁy‘illol [M+H]* | 4.1, 9.3 Hz, 1H), 3.49 - 3.41 (m, 1H),
60 \D 6[]1;1502530 O 4403 3.13 - 2.84 (m, 3H), 2.78 - 2.65 (m, 1H),
HC j 273 5.-trien- 2.59 -2.51 (m, 1H), 2.51 - 2.45 (m, 3H),
TN ° ™ 2.38-2.27 (m, 1H), 2.25 - 2.17 (m, 1H),
N\sN ° 15- N
s1jamino}meth 1.97 - 1.77 (m, 3H), 1.69 - 1.36 (m, SH),
vDeyclopropan 1.36 - 1.13 (m, 3H), 1.10 - 0.88 (m, 2H).
e-1-carbonitrile
1-
({[(1s,15S,16R, '"H NMR (500 MHz, MeOD) § 8.44 -
o | 199)-3-methyl- 8.41 (m, 1H), 5.37 - 5.33 (m, 1H), 5.23 -
BS 10-ox0-8,18- 5.16 (m, 1H), 4.48 - 4.44 (m, 1H), 4.00 -
" dioxa-4.6.11- 3.90 (m, 1H), 3.78 - 3.68 (m, 2H), 3.58 -
o o\b t[T;‘Z;t;‘;‘SYOC}I"l [M+H]* | 3.52 (m, 1H), 3.49 - 3.41 (m, 1H), 3.13 -
N s icosa. | 103 2.84 (m, 3H), 2.78 - 2.65 (m, 1H), 2.59 -
A //go 2()\3.5-trien- 2.51 (m, 1H), 2.51 - 2.46 (m, 3H), 2.38 -
d o 5. 2.27 (m, 1H), 2.25 - 2.17 (m, 1H), 1.91 -
y1Jamino}meth 1.79 (m, 3H), 1.69 - 1.37 (m, 5H), 1.36 -
vleyclopropan 1.13 (m, 3H), 1.08 - 0.89 (m, 2H).
e-1-carbonitrile
o~ |1 H NMR (500 MHz, MeOD) & 8.44 -
({[(1s,15R, 168, 8.41 (m, 1H), 5.37 - 5.33 (m, 1H), 5.23 -
o ! 19s)-3-methyl- . 5.16 (m, 1H), 4.48 - 4.44 (m, 1H), 4.00 -
62 O 10-0x0-8, 18- [M+H] 3.90 (m, 1H), 3.78 - 3.68 (m, 2H), 3.58 -
o N dioxa-4,6,11- | 4403 3.52 (m, 1H), 3.49 - 3.41 (m, 1H), 3.13 -
A j° triazatetracyclo 2.84 (m, 3H), 2.78 - 2.65 (m, 1H), 2.59 -
N [17.2.2.007.01 2.51 (m, 1H), 2.51 - 2.46 (m, 3H), 2.38 -
*Jtricosa- 2.27 (m, 1H), 2.25 - 2.17 (m, 1H), 1.91 -
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2(7),3,5-trien-
15-

ylJamino }meth
yDcyclopropan
e-1-carbonitrile

1.79 (m, 3H), 1.69 - 1.37 (m, 5H), 1.36 -
1.13 (m, 3H), 1.08 - 0.89 (m, 2H).

63

[o]

Rel-1-
({[(1s,15S,16R,
195)-3.6-
difluoro-10-
0x0-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.027.01 19t
ricosa-2(7),3,5-
trien-15-
yl]amino }meth
yDcyclopropan
e-1-carbonitrile

[M+H]"
460.6

TH NMR (500 MHz, DMSO-d6 ) & 7.15
(ddd,J=5.2,9.2, 11.1 Hz, 1H), 6.90 (dt,
J=40,92 Hz 1H), 5.48 (dd, J = 3.6,
11.9 Hz, 1H), 5.05 - 4.95 (m, 1H), 4.06
(dd, J =22, 11.9 Hz, 1H), 3.79 - 3.70
(m, 2H), 3.63 (br s, 1H), 3.42 (dd, J =
3.6, 9.1 Hz, 1H), 3.36 - 3.25 (m, 1H),
3.06 - 2.91 (m, 1H), 2.79 - 2.67 (m, 2H),
2.67 -2.56 (m, 2H), 2.12 (brd, J = 13.7
Hz, 1H), 2.00 (dq, J = 3.8, 12.9 Hz, 1H),
1.82 - 1.71 (m, 2H), 1.70 - 1.63 (m, 1H),
1.55 - 1.34 (m, 3H), 1.34 - 1.24 (m, 2H),
1.24 -1.17 (m, 1H), 1.16 - 1.10 (m, 2H),
0.98 (brs, 2H).

64

1-
({[(1s,15S8,16R,
195)-3,6-
difluoro-10-
0x0-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.027.01 19t
ricosa-2(7),3,5-
trien-15-
yl]amino }meth
yDcyclopropan
e-1-carbonitrile

[M+H]"
460.4

TH NMR (500 MHz, DMSO-d6 ) & 7.15
(ddd,J=5.2,92, 11.1 Hz, 1H), 6.90 (dt,
J=40,92 Hz, 1H), 5.48 (dd, J = 3.6,
11.9 Hz, 1H), 5.05 - 4.95 (m, 1H), 4.06
dd, J =22, 11.9 Hz, 1H), 3.79 - 3.70
(m, 2H), 3.63 (br s, 1H), 3.42 (dd, J =
3.6, 9.1 Hz, 1H), 3.36 - 3.25 (m, 1H),
3.06 - 2.91 (m, 1H), 2.79 - 2.67 (m, 2H),
2.67 -2.56 (m, 2H), 2.12 (brd, J = 13.7
Hz, 1H), 2.00 (dq,J = 3.8, 12.9 Hz, 1H),
1.82 - 1.71 (m, 2H), 1.70 - 1.63 (m, 1H),
1.55 - 1.34 (m, 3H), 1.34 - 1.24 (m, 2H),
1.24 - 1.17 (m, 1H), 1.16 - 1.10 (m, 2H),
0.98 (brs, 2H).

65

1-
({[(1s,15R,168,
19s)-3,6-
difluoro-10-
0x0-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.02,7.0,16]¢
ricosa-2(7),3,5-
trien-15-
yl]amino }meth
yDcyclopropan
e-1-carbonitrile

[M+H]"
460.4

H NMR (500 MHz, DMSO-d6 ) & 7.15
(ddd,J=5.2,9.2, 11.1 Hz, 1H), 6.90 (dt,
J=40,92 Hz, 1H), 548 (dd, J = 3.6,
11.9 Hz, 1H), 5.05 - 4.95 (m, 1H), 4.06
(dd, J =22, 11.9 Hz, 1H), 3.79 - 3.70
(m, 2H), 3.63 (br s, 1H), 3.42 (dd, J =
3.6, 9.1 Hz, 1H), 3.36 - 3.25 (m, 1H),
3.06 -2.91 (m, 1H), 2.79 - 2.67 (m, 2H),
2.67 -2.56 (m, 2H), 2.12 (brd, J = 13.7
Hz, 1H), 2.00 (dq, J = 3.8, 12.9 Hz, 1H),
1.82 - 1.71 (m, 2H), 1.70 - 1.63 (m, 1H),
1.55 - 1.34 (m, 3H), 1.34 - 1.24 (m, 2H),
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1.24 - 1.17 (m, 1H), 1.16 - 1.10 (m, 2H),
0.98 (br s, 2H).

66

CN

Rel-1-
({[(1s,15S,16R,
195)-3,4-
difluoro-10-
0x0-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.027.0" 1]t
ricosa-2(7),3.5-
trien-15-
yl]amino }meth
ylcyclopropan
e-1-carbonitrile

[M+H]*
460.7

H NMR (400 MHz, MeOD) & 7.08 -
6.96 (m, 1H), 6.64 (ddd, J=2.0,3.8,9.1
Hz, 1H), 5.30 (d, J = 10.5 Hz, 1H), 5.25
-5.15 (m, 1H), 4.10 (d, J = 10.6 Hz, 1H),
3.93(dd, J= 9.5, 11.0 Hz, 1H), 3.78 (br
d, J=13.3Hz, 1H), 3.71 (brs, 1H), 3.52
(dd,J=3.9,9.4 Hz, 1H), 3.52 -3.42 (m,
1H), 3.21 - 3.10 (m, 1H), 3.02 - 2.94 (m,
1H), 2.95 (d, J = 12.9 Hz, 1H), 2.76 (d, J
=12.9Hz, 1H),2.74 -2.62 (m, 1H), 2.35
-2.22 (m, 1H), 2.20 (brd, J = 13.7 Hz,
1H), 1.94 - 1.76 (m, 3H), 1.70 - 1.53 (m,
2H), 1.55 - 1.45 (m, 1H), 1.45 - 1.34 (m,
2H), 1.29 - 1.19 (m, 3H), 1.10 - 0.98 (m,
2H).

67

CN

1-
({I(1s,15R, 168,
195)-3,4-
difluoro-10-
0x0-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.02,7.0,16]¢
ricosa-2(7),3,5-
trien-15-
yl]amino ymeth
yl)cyclopropan
e-1-carbonitrile

[M+H]"
460.4

H NMR (400 MHz, MeOD) 5 7.08 -
6.96 (m, 1H), 6.64 (ddd, J=2.0,3.8, 9.1
Hz, 1H), 5.30 (d, J = 10.5 Hz, 1H), 5.25
-5.15 (m, 1H), 4.10 (d, J = 10.6 Hz, 1H),
3.93 (dd, J=9.5, 11.0 Hz, 1H), 3.78 (br
d,J=13.3Hz, 1H), 3.71 (brs, 1H), 3.52
(dd, J=3.9,9.4 Hz, 1H), 3.52 - 3.42 (m,
1H), 3.21 - 3.10 (m, 1H), 3.02 - 2.94 (m,
1H), 2.95 (d, J = 12.9 Hz, 1H), 2.76 (d, J
=12.9Hz, 1H),2.74 - 2.62 (m, 1H), 2.35
-2.22 (m, 1H), 2.20 (brd, J = 13.7 Hz,
1H), 1.94 - 1.76 (m, 3H), 1.70 - 1.53 (m,
2H), 1.55 - 1.45 (m, 1H), 1.45 - 1.34 (m,
2H), 1.29 - 1.19 (m, 3H), 1.10 - 0.98 (m,
2H).

68

CN

o

1-
({[(1s,15S,16R,
19s)-3,4-
difluoro-10-
0x0-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.02,7.0,16]¢
ricosa-2(7),3,5-
trien-15-
yl]amino }meth
yl)cyclopropan
e-1-carbonitrile

[M+H]"
460.4

"H NMR (400 MHz, MeOD) & 7.08 -
6.96 (m, 1H), 6.64 (ddd, J=2.0,3.8, 9.1
Hz, 1H), 5.30 (d, J = 10.5 Hz, 1H), 5.25
-5.15 (m, 1H), 4.10 (d, T = 10.6 Hz, 1H),
3.93(dd, J=9.5, 11.0 Hz, 1H), 3.78 (br
d, J=13.3Hz, 1H), 3.71 (brs, 1H), 3.52
(dd,J=3.9, 9.4 Hz, 1H), 3.52 -3.42 (m,
1H), 3.21 - 3.10 (m, 1H), 3.02 - 2.94 (m,
1H), 2.95(d, J = 12.9 Hz, 1H), 2.76 (d, J
=12.9Hz, 1H),2.74 - 2.62 (m, 1H), 2.35
-2.22 (m, 1H), 2.20 (brd, J = 13.7 Hz,
1H), 1.94 - 1.76 (m, 3H), 1.70 - 1.53 (m,
2H), 1.55 - 1.45 (m, 1H), 1.45 - 1.34 (m,
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2H), 1.29 - 1.19 (m, 3H), 1.10 - 0.98 (m,
2H).

'H NMR (500 MHz, MeOD) & 7.13 (dt,

Rel-4- J=6.6,8.2Hz, 1H), 6.73 - 6.64 (m, 2H),
o ({[(1s,155,16R, 5.31(d,J=10.4 Hz, 1H), 5.24 - 5.16 (m,
19s)-3-fluoro- 1H), 4.12 (d, J = 10.4 Hz, 1H), 4.00 -
s, | 10-0x0-8,18- 3.90 (m, 3H), 3.77 (br d, J = 12.1 Hz,
" dioxa-11- .| 1H), 372 - 3.61 (m, 3H), 3.55 (dd, J =
69 0\(5 3Z§t§t;f°7yg}1°1[61]t %g’?l 4.0, 9.2 Hz, 1H), 3.49 (dt, J = 2.7, 13.2
$ fioosd ('7) 1. : Hz, 1H), 3.20 - 3.08 (m, 1H), 2.95 - 2.82
F j trienl5- (m, 3H), 2.75 - 2.62 (m, 1H), 2.30 (dq, J
o]

o yljamino}meth =4.0,13.0 Hz, 1H), 2.23 - 2.13 (m, 1H),
y)oxane-4- 1.96 - 1.78 (m, 5H), 1.72 - 1.63 (m, 2H),
carbonitrile 1.63 - 1.44 (m, 3H), 1.43 - 1.33 (m, 2H),

1.27 - 1.17 (m, 1H).
"H NMR (400 MHz, MeOD) & 7.06 -
Rel- 6.95 (m, 1H), 6.84 (dd, J=6.8, 11.7 Hz,
o (15.15S.16R.19 1H), 5.36 - 5.20 (m, 2H), 4.09 (d, J =
(\N\) 5)-4,5-difluoro- 10.5Hz, 1H), 3.91 (dd, J=9.6, 11.1 Hz,
o 15-(morpholin- 1H), 3.76 (br dd, J = 2.6, 13.6 Hz, 1H),
0 \b 4-y1)-8,18- [M+H]* | 3.72-3.63 (m, 5H), 3.52 - 3.41 (m, 2H),
N dioxa-11- 4512 274 - 249 (m, 6H), 2.37 (td, T = 4.6,
jo azatetracyclo[1 12.1 Hz, 1H), 2.32 - 2.20 (m, 1H), 2.20
F ° 7.2.2.0°7.0" 1t -2.11 (m, 1H), 2.07 - 1.98 (m, 1H), 1.94
F ricosa-2(7),3,5- - 1.85 (m, 1H), 1.83 - 1.74 (m, 1H), 1.64
trien-10-one -1.51 (m, 1H), 1.51 - 1.39 (m, 3H), 1.38

- 1.22 (m, 2H).

"H NMR (500 MHz, DMSO-d6) § 7.21
Rel- -7.13 (m, 1H), 6.75 (t, T = 8.9 Hz, 1H),
. (15,155,16R,19 6.69 (d,J:82 HZ, lH), 5.30 (d,Jz 10.3
. §)-15-[(2.2- Hz, 1H), 5.08 - 4.92 (m, 1H), 3.97 (d, J
j:] difluorocyclobu =10.3 Hz, 1H), 3.83 -3.71 (m, 1H), 3.73
. HN tyl)amino]-3- MH] -3.54 (m, 3H), 3.45 -3.36 (m, 1H), 3.30
71 \b fluoro-8,18- 153 8 -3.22 (m, 1H), 3.07 - 2.96 (m, 1H), 2.80
] N dioxa-11- : (brs, 1H), 2.63 - 2.54 (m, 1H), 2.49 -
jo azatetracyclo[1 2.36 (m, 1H), 2.29 - 2.15 (m, 3H), 2.11

7.2.2.0%7.01 16]¢
ricosa-2(7),3,5-
trien-10-one

(brd,J = 12.3 Hz, 1H), 2.07 - 1.96 (m,
1H), 1.83 - 1.69 (m, 2H), 1.66 (brd, J =
13.3 Hz, 1H), 1.49 - 1.36 (m, 4H), 1.32
-1.23 (m, 2H), 1.15 - 1.07 (m, 1H).
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Rel-
(1s,15S,16R,19
s)-4,5-difluoro-

TH NMR (400 MHz, MeOD) & 7.00 (dd,
J=9.2,11.2 Hz, 1H), 6.84 (dd, J = 6.8,
11.7 Hz, 1H), 5.27 (d, ] = 10.5 Hz, 1H),
5.07-4.99 (m, 1H), 5.23 - 4.93 (m, 1H),

o fllfl-cfo-azetidin 408 (d, J = 10.5 Hz, 1H), 3.87 (dd, J =
7 \b 1-y1)-8.18- [M+H]* | 9.5, 11.1 Hz, 1H), 3.80 - 3.73 (m, 1H),
N dioxal 1o 439.7 3.73 - 3.61 (m, 3H), 3.42 (dt, ] = 2.8,
jo 13.3 Hz, 1H), 3.33 - 3.16 (m, 3H), 2.71
. o azatetracyclo[1 . C
7.2.2.027.01 9]¢ - 2.44 (m, 3H), 2.24 (dq, T = 4.2, 12.9
¢ ricosa-2(7).3.5- Hz, 1H), 2.14 (br d, T = 13.9 Hz, 1H),
trien-10-one 1.88 - 1.70 (m, 3H), 1.57 (tq, J = 4.2,
13.2 Hz, 1H), 1.50 - 1.21 (m, 5H).
Rel- )
(15.15S.16R.19 H NMR (500 MHz, MeOD) & 7.18 -
" HO $)-3-fluoro-15- 7.07 (m, 1H), 6.81 - 6.61 (m, 2H), 5.32 -
ho { [(3-hydroxy- 5.28 (m, 1H), 5.26 - 5.17 (m, 1H), 4.15 -
2.2- 4.07 (m, 1H), 3.98 - 3.87 (m, 1H), 3.85 -
73 O\HN)J dims:thylpropyl M+H]* | 3.72 (m, 1H), 3.72 - 3.63 (m, 1H), 3.52 -
Jamino]-8,18- | 449.5 3.42 (m, 2H), 3.41 - 3.34 (m, 2H), 3.20 -
. N dioxa-11- 3.08 (m, 1H), 2.84 - 2.76 (m, 1H), 2.69 -
jo azatetracyclo[1 2.45 (m, 2H), 2.76 - 2.25 (m, 2H), 2.23 -
° 7.2.2.007.01,1t 1.86 (m, 2H), 1.93 - 1.75 (m, 2H), 1.69 -
ricosa-2(7).3.5- 1.16 (m, 6H), 0.99 - 0.82 (m, 6H).
trien-10-one
"H NMR (400 MHz, MeOD) & 7.01 (dd,
J=9.1,11.2 Hz, 1H), 6.84 (dd, ] = 6.8,
Rel- 11.7 Hz, 1H), 5.28 (d, T = 10.7 Hz, 1H),
H:C\ (15,155,16R,19 522-5.13 (III, lH), 4.10 (d, J=10.6 HZ,
| §)-4.5-difluoro- 1H), 4.08 - 4.02 (m, 1H), 3.96 (t,J = 10.1
j___l 15-{[(11,31)-3- Hz, 1H), 3.90 - 3.82 (m, 1H), 3.80 (brd,
o s methoxycyclob D] J =148 Hz, 1H), 3.71 (br s, 1H), 3.55 -
74 \83 utylJamino}- 1653 3.44 (m, 1H), 3.37 (dd, T = 3.8, 9.2 Hz,
N 8,18-dioxa-11- : 1H), 3.26 (s, 3H), 3.16 - 3.06 (m, 1H),
] Ojo azatetracyclo[1 2.72 -2.58 (m, 1H), 2.60 - 2.50 (m, 1H),

7.2.2.027.0" 1]t
ricosa-2(7),3,5-
trien-10-one

2.43-2.31 (m, 2H), 2.31 - 2.20 (m, 3H),
2.20 -2.10 (m, 1H), 2.00 - 1.86 (m, 2H),
1.84 - 1.75 (m, 1H), 1.71 - 1.53 (m, 2H),
1.53 - 1.41 (m, 2H), 1.42 - 1.31 (m, 1H),
1.33 - 1.25 (m, 1H).
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Rel-

(1s,15S,16R,19
s)-4,5-difluoro-
15-{[(1s,3s)-3-

TH NMR (400 MHz, MeOD) & 7.01 (dd,
J=9.1,11.2 Hz, 1H), 6.84 (dd, J = 6.9,
11.7 Hz, 1H), 5.28 (d, J = 10.6 Hz, 1H),
5.18(td, J = 4.4, 11.3 Hz, 1H), 4.10 (d, J
=10.6 Hz, 1H), 3.95 (dd, J = 9.5, 10.7
Hz, 1H), 3.80 (br d, J = 13.6 Hz, 1H),
3.70 (brs, 1H), 3.76 - 3.68 (m, 1H), 3.49

a5 ?t;tl?;n’?lgfm [M+H]* | (dt. J =28, 13.2 Hz, 1H), 3.36 (dd, ] =
8 18donall. | 4653 3.8, 9.2 Hz, 1H), 3.29 (s, 1H), 3.26 (s,
’/g ’ : 3H), 3.13 (brtd, J = 4.4, 11.7 Hz, 1H),
o azatetracyclo[1

0 72202700 1¢ 2.79 -2.67 (m, 2H), 2.69 - 2.59 (m, 1H),
ricosa-2(7).3.5- 2.60 -2.50 (m, 1H), 2.29 - 2.18 (m, 1H),
trien-10-one 2.16 (brd, J = 13.0 Hz, 1H), 2.00 - 1.84
(m, 4H), 1.80 (br d, J = 13.2 Hz, 1H),
1.69 - 1.58 (m, 2H), 1.53 - 1.41 (m, 2H),
1.43 - 1.33 (m, 1H), 1.35 - 1.24 (m, 1H).
TH NMR (400 MHz, MeOD) 5 9.20 (s,
Rel- 1H), 7.00 (dd, T=9.1, 11.2 Hz, 1H), 6.83
o (15.155.16R19 dd.J =68, 11.8 Hz, 1H), 526 (d. J =
AN e ] 10.6 Hz, 1H), 5.10 (td, J = 4.6, 11.3 Hz,
N ?;{f;gﬁ?m 1H), 4.63 - 4.56 (m, 2H), 407 (d. J =
HNX 1.2.3 4-tetrazol- 10.5 Hz, 1H), 3.81 (dd,J = 9.5, 11.0 Hz,
6 O\O 1- [M+H]" | 1H), 3.78 -3.70 (m, 1H), 3.62 (brs, 1H),
( yDethyl]amino} | 477.7 343 (dt, J = 2.6, 13.3 Hz, 1H), 3.22 -
,f -8,18-dioxa-11- 3.16 (m, 3H), 2.85 (ddd, J = 4.4, 5.3,
o ° azatetracyclo[1 12.3 Hz, 1H), 2.70 - 2.58 (m, 1H), 2.60
7.2.2.027.0", 1)t - 248 (m, 1H), 2.24 (dq, T = 4.1, 12.8
ricosa-2(7).3,5- Hz, 1H), 2.11 (br d, J = 14.0 Hz, 1H),
trien-10-one 1.87 - 1.73 (m, 3H), 1.59 (tq, J = 4.3,

13.4 Hz, 1H), 1.50 - 1.23 (m, SH).
TH NMR (400 MHz, DMSO-ds) 3 8.75 -
Rel- 8.63 (m, 1H), 8.30 - 8.21 (m, 2H), 6.97 -
we, on | (1S138,16R.19 6.84 (m, 2H), 5.70 (d. J = 10.5 Hz, 1H),
H3§>S s)-3-fluoro-15- 560 -5.51 (m, 1H), 5.39 (brd, J = 13.2
" [(2-hydroxy-2- Hz, 1H), 5.32 - 5.27 (m, 1H), 5.14 - 5.03
- °\© gf;g’]ylgrfg’”a MHH]" | (m, 1H), 5.00 (dd, ] = 3.8, 9.2 Hz, 1H),
! don 1. 4353 4.82 - 4.65 (m, 2H), 4.57 - 4.45 (m, 2H),

10Xa:
//go azatetracyclo[l 432 -4.18 (m, 1H), 3.96 - 3.70 (m, 2H),
o]

7.2.2.0%7.01,16]t
ricosa-2(7),3,5-
trien-10-one

3.65-3.55 (m, 1H), 3.49 (brd, J = 12.4
Hz, 1H), 3.43 -3.33 (m, 1H), 3.33 - 2.88
(m, 5H), 2.85 (d, J = 3.4 Hz, 6H), 2.85 -
2.72 (m, 1H).
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Rel-
(15,15S,16R. 19
s)-3-fluoro-15-

TH NMR (500 MHz, CDCls) & 7.12 —
7.04 (m, 1H), 6.69 (i, J = 8.3, 0.9 Hz,
1H), 6.53 (dt, J = 8.3, 1.0 Hz, 1H), 5.25
(ddt, J = 354, 10.2, 4.6 Hz, 1H), 5.08

NEGRRE (dd, J=103,2.1 Hz, 1H), 428 (dd, J =
. | triftuoro-4- 10.4, 1.4 Hz, 1H), 3.93 — 3.78 (m, 3H),
8 o\b k| hydroxybutan- | [M+H]* | 3.71 (s, 1H), 3.65 (d, J = 14.0 Hz, 1H),
2-yl)amino]- 489.7 3.54(ddd, J= 9.1, 4.0, 2.5 Hz, 1H), 3.51
] N 8,18-dioxa-11- —3.41(m, 1H), 3.28 (d, ] = 7.2 Hz, 1H),
jo azatetracyclo[1 3.13 (i, J = 11.9, 5.3 Hz, 1H), 2.59 (qd,
° 7.2.2.0°7.0M, 1]t J=13.0,4.3 Hz, 1H), 2.20 (qd, J = 13.0,
ricosa-2(7).3.5- 4.3 Hz, 1H), 2.10 — 1.97 (m, 3H), 1.97 -
trien-10-one 1.65 (m, 6H), 1.65 — 1.51 (m, 2H), 1.49

~1.37 (m, 2H), 1.37 — 1.26 (m, 2H).
TH NMR (400 MHz, MeOD) 5 7.05 -
Rel- 7.22 (m, 1 H), 6.61 - 6.75 (m, 2 H), 5.31
(15,155,16R,19 (d,J=10.4 Hz, 1 H), 5.21 -5.29 (m, 1 H),
°? s)-3-fluoro-15- 4.89 - 5.03 (m, 1 H), 4.66 - 4.75 (m, 1
" {gz?i;anuzmn H), 452 - 463 (m, 1 H), 4.13 (dd,
" o z}-SeISYdiixa- [M+H]* | J=10.5. 0.9 Hz, 1 H), 3.88 - 401 (m, 1
( o 433.4 H), 3.79 (brd, J=12.2 Hz, 1 H), 3.70 (br
. j" azatetracyclo1 s, 1 H), 3.41 - 3.58 (m, 2 H), 3.04 - 3.22
. 722,007,019t (m, 2 H),2.87-3.01 (m, 2 H), 2.44 - 2.80
ricosa-2(7).3.5- (m,3H),2.24-2.39(m, 1 H),2.14-2.22
trien-10-onc (m, 1H), 1.33-1.96(m, 9H), 1.19-1.29

(m, 1 H).

TH NMR (500 MHz, MeOD) & 7.13 (dt,
Rel- J=64,82Hz 1H), 6.75 - 6.60 (m, 2H),
(1s,158,16R,19 5.90 (t, J = 56.7 Hz, 1H), 5.30 (d, J =
e | 9-15-I3- 10.6 Hz, 1H), 5.22 - 5.12 (m, 1H), 4.12
| (difluoromethyl (, J = 10.4 Hz, 1H), 3.90 (dd, J = 9.3,
)bicyclo[1.1.1]p 11.0 Hz, 1H), 3.76 (br dd, J = 2.7, 13.4
%0 o ™ :i‘]t:l‘;;low [M+H]* | Hz. 1H), 3.69 (brs, 1H), 3.52 - 3.42 (m,
\O floro-8 15, 479.5 2H), 3.17 - 3.09 (m, 1H), 2.99 - 2.92 (m,
. dioxall- 1H), 2.75 - 2.62 (m, 1H), 2.30 (dq. J =
of° azatetracyclo[1 4.0, 13.0 Hz, 1H), 2.22 - 2.13 (m, 1H),

7.2.2.027.0" 16t
ricosa-2(7).3.5-
trien-10-one

2.01 - 1.91 (m, 6H), 1.88 - 1.76 (m, 3H),
1.63 (tq. J = 3.8, 13.2 Hz, 1H), 1.57 -
1.49 (m, 1H), 1.52 - 1.43 (m, 1H), 1.42 -
1.32 (m, 2H), 1.26 - 1.18 (m, 1H).

129




WO 2024/160822

PCT/EP2024/052241

(1s,15S,16R.19
s)-3-fluoro-15-

TH NMR (400 MHz, MeOD) & 7.13 (dt,
J=6.5,8.2 Hz, 1H), 6.74 - 6.62 (m, 2H),
531(d,J=10.4Hz, 1H), 5.26 -5.17 (m,

. UG- 1H), 4.78 - 4.60 (m, 4H), 4.12 (d, ] =
. ﬂlllor"‘;lx?a“'?' 10.5 Hz, 1H), 3.93 (dd. J = 9.5, 11.0 Hz,
ol o y )Igeltgyd]anun [M+H]* | 1H), 3.78 (brd, J = 11.8 Hz, 1H), 3.70
\b ‘ﬁ e PTIE (r s, 1H), 3.54 - 3.42 (m, 2H), 3.25 -
. N azatetracyclo[] 3.06 (m, 3H), 2.93 - 2.83 (m, 1H), 2.77 -
O,f° 72,2007 0119]¢ 2.59 (m, 1H), 2.30 (dq, J = 4.2, 13.0 Hz,
ricosa-2(7).3.5- 1H), 2.23 - 2.11 (m, 1H), 1.94 - 1.72 (m,
trien-10-onc 3H), 1.70 - 1.30 (m, 5H), 1.28 - 1.15 (m,

1H).
TH NMR (400 MHz, MeOD) 5 7.13 (dt,
(1s.15R,168.19 J=6.5.8.2 Hz, 1H), 6.74 - 6.62 (m, 2H),
) s)-3-fluoro-15- 5.31(d, J=10.4 Hz, 1H), 5.26 - 5.17 (m,
k}F {G- 1H), 4.78 - 4.60 (m, 4H), 412 (d, J =
» ﬂl‘l"m_‘;‘x‘im‘?‘ 10.5 Hz, 1H), 3.93 (dd, J = 9.5, 11.0 Hz,
% o, 3 y )‘gellsydlan““ [M+H]* | 1H), 3.78 (brd, J = 11.8 Hz, 1H), 3.70
O ‘ﬁ S PTIR (br s, 1H), 3.54 - 3.42 (m, 2H), 3.25 -
. N 3.06 (m, 3H), 2.93 - 2.83 (m, 1H), 2.77 -

o azatetracyclo[1

. 722070019t 2.59 (m, 1H), 2.30 (dq. J = 4.2, 13.0 Hz,
ricosa-2(7).3.5- 1H), 2.23 - 2.11 (m, 1H), 1.94 - 1.72 (m,
trien-10-onc 3H), 1.70 - 1.30 (m, 5H), 1.28 - 1.15 (m,

1H).
Rel- 'H NMR (400 MHz, MeOD) 3 7.19 -
. (1s,155,16R,19 7.01 (m, 1H), 6.81 - 6.61 (m, 2H), 5.33 -
F o | 9-15-1(4.4- 5.27 (m, 1H), 5.27 - 5.12 (m, 1H), 4.28 -
" ‘;‘ﬂluor"f’XOk;n' 418 (m, 1H), 4.15 - 4.09 (m, 1H), 4.09 -
o3 ° ﬂ'y )anéu;(;]- T | (M+H]T | 3.98 (m, 1H), 3.97 - 3.85 (m, 2H), 3.84 -
( di‘:;;‘)_'l . 469.4 3.73 (m, 1H), 3.72 - 3.61 (m, 2H), 3.60 -
F 3.41 (m, 3H), 3.20 - 2.99 (m, 2H), 2.77 -

o azatetracyclo[1
o 722,027,001t 2.24 (m, 2H), 2.22 - 1.89 (m, 2H), 1.88 -
ricosa-2(7).3.5- 1.78 (m, 2H), 1.70 - 1.37 (m, 4H), 1.37 -
trien-10-one 117 (m, 2H).

Rel TH NMR (400 MHz, MeOD) 5 7.74 (d, J
(15 15S.16R.19 =57 HZ, IH), 7.58 (d, J=6.7 HZ, IH),
5y §)-3-fluoro-15- 7.12 (tdd, T = 8.2, 6.5, 1.3 Hz, 1H), 6.72
~ | (2.22- ~ 6.64 (m, 2H), 5.27 (dd, J = 104, 1.4
X 4, | wiflvoro-1-(1- | pvpsrye | Hao 1H). 512 @t J = 390, 10.1, 4.5
84 ( methyl-1H- 5255 | Hz 1H), 4.53 - 4.42 (m, 1H), 4.10 (dd,
: j pyrazol-4- J=105, 4.8 Hz, 1H), 3.99 — 3.85 (m,
o ylethylJamino} 4H), 3.73 (d. J = 16.0 Hz, 2H), 3.67 —
-8,18-dioxa-11- 3.56 (m, 1H), 3.51 — 3.36 (m, 1H), 3.14
azatetracyclo[1 (dq, T =122, 6.1 Hz, 1H), 3.00 — 2.75

7.2.2.027.0" 1]

(m, 1H), 2.74 —2.57 (m, 1H), 2.38 - 2.10
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ricosa-2(7),3,5-
trien-10-one

(m, 2H), 1.79 (td, J = 38.2, 16.5 Hz, 4H),
1.64 — 1.14 (m, 6H).

m

Rel-
(1s,15S5,16R,19
s)-4,5-difluoro-

TH NMR (500 MHz, McOD) & 7.01 (dd,
J=9.1,11.3 Hz, 1H), 6.84 (dd, J = 6.8,
11.7 Hz, 1H), 5.28 (d, J = 10.6 Hz, 1H),
5.25-5.18 (m, 1H), 4.79 - 4.61 (m, 4H),

15-{[(3- 4.09 (d, T =10.6 Hz, 1H), 3.91 (dd, J =
HN fluorooxetan-3- 9.5, 11.0 Hz, 1H), 3.77 (br dd, J = 3.1,
g5 OVJ yDmethyllamin | [M+H]* | 13.9 Hz, 1H), 3.68 (brs, 1H), 3.54 - 3.40
N 0}-8,18-dioxa- | 469.3 (m, 2H), 3.28 - 3.16 (m, 2H), 2.93 - 2.86
j" 11- (m, 1H), 2.72 - 2.61 (m, 1H), 2.60 - 2.51
F o azatetracyclo[1 (m, 1H), 2.26 (dq, T = 4.3, 12.9 Hz, 1H),
L 7.2.2.0°7.0M 1t 2.16 (d,T=14.0Hz, 1H), 1.94 - 1.77 (m,
ricosa-2(7).3,5- 3H), 1.62 (tq. J= 3.9, 12.8 Hz, 1H), 1.54
trien-10-one @, J=3.5,12.4 Hz, 1H), 1.49 - 1.24 (m,
4H).

TH NMR (400 MHz, MeOD) § 7.00 (dd,
J=9.1,11.2 Hz, 1H), 6.83 (dd, J = 6.8,
Rel- 11.7 Hz, 1H), 5.27 (d, J = 10.5 Hz, 1H),
. (15.15S.16R.19 5.09 - 5.00 (m, 1H), 4.34 (quin, J = 6.2
b §)-4.5-difluoro- Hz, 1H), 4.08 (d, ] = 10.5 Hz, 1H), 3.87
. 15-3- dd, J=19.5,11.0 Hz, 1H), 3.76 (br d, J
o\b hydroxyazetidi peEr | o 13.4Hz, 1H), 3.72 - 3.63 (m, 3H), 3.42
86 \ n-1-y)-8,18- 1377 (dt,J=2.9,13.4 Hz, 1H), 3.33 - 3.28 (m,
jo dioxa-11- : 1H), 3.02 (t, J=6.9 Hz, 1H), 2.88 (1, ] =
. o azatetracyclo[1 6.9 Hz, 1H), 2.71 - 2.59 (m, 1H), 2.58 -
R 7.2.2.0°7.0M, 1t 2.49 (m, 1H), 2.43 (td, J = 4.7, 12.2 Hz,
ricosa-2(7),3,5- 1H), 2.24 (dq. T=4.1, 12.8 Hz, 1H), 2.14
trien-10-one (brd,J =14.1 Hz, 1H), 1.88 - 1.72 (m,
3H), 1.56 (tq, J = 3.9, 13.2 Hz, 1H), 1.49

- 1.22 (m, 5H).
Rel- TH NMR (500 MHz, MeOD) & 7.54 -
Aon, | §)-45-difluoro- 6.77 (m, 1H), 6.21 - 5.97 (m, 1H), 5.35 -
Ex 15-{[2-(1- 5.07 (m, 2H), 4.14 - 4.03 (m, 1H), 3.98 -
y methyl-1H- 3.89 (m, 1H), 3.88 - 3.83 (m, 3H), 3.82 -
%7 \O pyrazol-3- M+H]* | 3.74 (m, 1H), 3.71 - 3.63 (m. 1H), 3.55 -
\ yDethylJamino} | 489.4 3.44 (m, 1H), 3.42 - 3.35 (m, 1H), 3.20 -
j° -8,18-dioxa-11- 3.07 (m, 3H), 2.94 - 2.81 (m, 2H), 2.60 -
F ° azatetracyclo[1 2.49 (m, 1H), 2.72 - 2.19 (m, 2H), 2.00 -

7.2.2.027.01,16]t
ricosa-2(7),3,5-
trien-10-one

1.93 (m, 1H), 1.93 - 1.87 (m, 1H), 2.19 -
1.74 (m, 2H), 1.71 - 1.54 (m, 2H), 1.45 -
1.32 (m, 2H), 1.51 - 1.23 (m, 2H).
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Rel-
(1s,155,16R,19
s)-4,5-difluoro-

TH NMR (500 MHz, CDCl5) 5 6.90 (dd,
J=9.1, 10.8 Hz, 1H), 6.57 (dd, J = 6.6,
11.3 Hz, 1H), 5.21 (td, ] =4.5, 11.1 Hz,
1H), 5.04 (d, J = 10.3 Hz, 1H), 4.23 (d, J
=103 Hz, 1H), 3.79 (dd, J = 9.3, 10.8

15-{[2-(2- Hz, 1H), 3.68 (brs, 1H), 3.62 (brdd, J =
f ° oxopyrrolidin- 2.3, 13.4 Hz, 1H), 3.51 - 3.46 (m, 2H),
- \b 1- [M+H]" | 3.47 -3.38 (m, 3H), 3.38 - 3.31 (m, 1H),
! yDethyljamino} | 492.6 2.97 - 2.88 (m, 2H), 2.83 (td, J = 6.0,
jo -8,18-dioxa-11- 11.8 Hz, 1H), 2.61 (dq, J = 4.5, 13.0 Hz,
F ° azatetracyclo[1 1H), 2.52 - 2.44 (m, 1H), 2.43 - 2.38 (m,
F 7.2.2.0°7.01, 1]t 2H),2.20 (dq, J=3.8,12.7Hz, 1H), 2.11
ricosa-2(7),3,5- -2.01 (m, 3H), 1.92 - 1.85 (m, 1H), 1.85
trien-10-one - 1.75 (m, 2H), 1.66 - 1.51 (m, 1H), 1.50
-1.38 (m, 2H), 1.42 - 1.33 (m, 1H), 1.37
-1.23 (m, 2H).

TH NMR (400 MHz, MeOD) & 7.00 (dd,
Rel-1- J=9.1,11.2 Hz, 1H), 6.84 (dd, J = 6.9,
({[(1s,155,16R, 11.8 Hz, 1H), 5.28 (d, ] = 10.6 Hz, 1H),
195)-4,5- 5.20 (td, J=4.5,11.3 Hz, 1H), 4.08 (d, J
q\:” difluoro-10- = 10.6 Hz, 1H), 3.91 (dd, J = 9.5, 10.9
N ‘1”1‘0'8’18"110’(3' Hz, 1H), 3.77 (br d, J = 12.4 Hz, 1H),
° ) [M+H][* | 3.68 (brs, 1H), 3.53 (dd,J=3.9,9.3 Hz,
89 VJ %‘;t(l)fiyg}lﬂ[%t 4742 1H), 3.47 (dt, J= 2.8, 13.1 Hz, 1H), 3.02
) j ricosa-27(7),3,, s (s, 2H), 2.90 (td, J = 4.5, 12.3 Hz, 1H),
) trien-15- 2.67 (dq, J = 4.3, 12.7 Hz, 1H), 2.55 (t,
yljamino}meth J =57 124 Hz, 1H), 2.50 - 2.39 (m,
yheyclobutane- 2H), 2.33 - 2.04 (m, 6H), 1.94 - 1.76 (m,
1-carbonitrile 3H), 1.69 - 1.56 (m, 1H), 1.59 - 1.50 (m,

1H), 1.50 - 1.23 (m, 4H).
Rel-1- TH NMR (400 MHz, CDCl)  6.90 (dd,
({[(15.155.16R. J=9.0, 10.8 Hz, 1H), 6.57 (dd, ] = 6.7,
195)-4.5- 11.2 Hz, 1H), 5.28 - 5.18 (m, 1H), 5.04
4 | diftuoro-10- (d, J =104 Hz, 1H), 423 (d, J = 10.3
/\é 0x0-8.18-dioxa- Hz, 1H), 3.87 - 3.79 (m, 1H), 3.70 (brs,
0 11- ] 1H), 3.64 (br d, J = 13.4 Hz, 1H), 3.53
90 \ azatetracyclo[1 460.7 (dd, J=4.1,9.2 Hz, 1H), 3.49 -3.40 (m,

7.2.2.027.0" 1]t
ricosa-2(7),3,5-
trien-15-
yl]amino }meth
yDcyclopropan
¢-1-carbonitrile

1H), 3.09 - 3.00 (m, 1H), 2.94 (d, T =
12.8 Hz, 1H), 2.73 (d, J = 12.9 Hz, 1H),
2.68 -2.55 (m, 1H), 2.54 - 2.43 (m, 1H),
2.27-2.13 (m, 1H), 2.12 - 2.04 (m, 1H),
1.95 - 1.79 (m, 3H), 1.70 - 1.20 (m, 8H),
1.11 - 0.82 (m, 2H).
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Rel-
(1s,15S,16R,19
s)-4,6-difluoro-
15-{[(oxetan-3-
yDmethyl]amin
0}-8,18-dioxa-
11-

TH NMR (400 MHz, MeOD) 5 6.85
(ddd, J = 3.1, 8.4, 11.6 Hz, 1H), 6.77 -
6.69 (m, 1H), 5.52 - 5.41 (m, 1H), 5.27 -
5.17 (m, 1H), 4.82 (dd, J = 6.2, 7.7 Hz,
2H), 4.48 - 4.41 (m, 2H), 4.19 - 4.09 (m,
1H), 3.91 (brdd, J = 3.0, 13.9 Hz, 1H),
3.85(dd, J = 9.3, 11.0 Hz, 1H), 3.70 (br

91 \)J 32?5%307%}?% EZI;’ 4H]+ s. 1H), 3.54 - 3.45 (m. 1H), 3.44 (dd. ] =
i o//go ri‘césé-z’(i),s’, s. ‘ 3.6, 9.2 Hz, 1H), 3.20 - 3.08 (m, 1H),
] trien L0-ons 3.08 - 2.95 (m, 2H), 2.83 (ddd, J = 3.8,
5.0, 12.1 Hz, 1H), 2.76 - 2.64 (m, 1H),
2.65-2.55 (m, 1H), 2.22 - 2.14 (m, 1H),
2.15-2.03 (m, 1H), 1.92 - 1.79 (m, 3H),
1.63 (tq, ] = 4.4, 13.4 Hz, 1H), 1.54 -

1.27 (m, 5H).
Rel-1- TH NMR (400 MHz, MeOD) & 7.08 -
[(15.155.16R. 1 6.97 (m, 1H), 6.70 - 6.59 (m, 1H), 5.30
N 95)-3 4- (d,J=10.6 Hz, 1H), 5.08 - 4.96 (m, 1H),
A\ difluoro-10- 4.09 (d, J = 10.5 Hz, 1H), 3.89 (dd, J =
0x0-8.18-dioxa- 9.7, 11.0 Hz, 1H), 3.76 (brdd, J = 1.9,
9 o\b 11- [M+H[* | 14.1 Hz, 1H). 3.72 - 3.65 (m. 1H), 3.65
azatetracyclo[l | 446.4 -3.55 (m, 2H), 3.51 - 3.34 (m, 5H), 3.23
. ! 7.2.2.027.0" 1]t -3.09 (m, 1H), 2.75 - 2.58 (m, 1H), 2.49
] o,/g° ﬁ_cosa-2(7),3,5- (td,J=4.7,12.1 Hz, 1H), 2.36 - 2.13 (m,
trien-15- 2H), 1.91 - 1.78 (m, 2H), 1.77 - 1.67 (m,
yllazetidine-3- 1H), 1.64 - 1.45 (m, 2H), 1.44 - 1.20 (m,

carbonitrile 4H).

TH NMR (500 MHz, MeOD) § 7.01 (dd,
Rel- J=9.1,11.1 Hz, 1H), 6.84 (dd, J = 6.8,
(15.158.16R.19 11.7 Hz, 1H), 5.28 (d,J = 10.6 Hz, 1H),
5)-4.5-difluoro- 5.23-5.15 (m, 1H), 4.08 (d, J = 10.6 Hz,
HN,?CIO 15-{[(3- 1H), 3.94 - 3.90 (m, 1H), 4.01 - 3.75 (m,
0 fluorooxolan-3- 4H), 3.79 - 3.74 (m, 1H), 3.70 - 3.65 (m,
03 \D yDmethyljamin | [M+H]* | 1H), 3.51 - 3.42 (m, 2H), 3.19 - 2.98 (m,
/ﬁo 0}-8,18-dioxa- | 483.2 2H), 2.91 - 2.84 (m, 1H), 2.67 (dq, T =
. ° 11- 4.3, 13.0 Hz, 1H), 2.60 - 2.50 (m, 1H),
J azatetracyclo[1 2.31-221 (m, 1H), 2.19 - 2.14 (m, 1H),

7.2.2.027.01 16]¢
ricosa-2(7),3,5-
trien-10-one

2.23 -2.03 (m, 2H), 1.92 - 1.82 (m, 2H),
1.82 - 1.75 (m, 1H), 1.68 - 1.57 (m, 1H),
1.58 - 1.48 (m, 1H), 1.49 - 1.39 (m, 2H),
1.38 - 1.31 (m, 1H), 1.30 - 1.25 (m, 1H).
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Rel-2-
{[(1s,15R, 168,
19s)-4,5-
difluoro-10-
0x0-8,18-dioxa-
11-

H NMR (500 MHz, DMSO-ds) 5 7.23 -
7.14 (m, 1H), 7.03 - 6.94 (m, 1H), 5.27
(d.J=10.4 Hz, 1H), 5.03 - 4.93 (m, 1H),
4.01 -3.93 (m, 1H), 3.86 - 3.71 (m, 1H),

3 N +
94 Q azatetracyclo[1 51\7/[:4}1] 3.67 -3.54 (m, 2H), 3.46 - 3.32 (m, 2H),
//Qo 7.2.2.027.0' 1] : 3.30 -3.15 (m, 1H), 2.89 - 2.79 (m, 1H),
. o ricosa-2(7),3.5- 271 -2.59 (m, 1H), 2.58 - 2.52 (m, 2H),
¢ trien-15- 224 - 214 (m, 1H), 2.13 - 1.10 (m,
ylJamino }cyclo 16H).
pentane-1-
carbonitrile
Rel-2-
{[(1s,15S,16R,
195)-4,5- 'H NMR (500 I\/IHZ, DMSO-dﬁ) 5728 -
difluoro-10- 7.14 (m, 1H), 6.98 (dd, J = 6.9, 12.0 Hz,
Q 0x0-8.18-dioxa- 1H), 5.27 (d, J = 10.6 Hz, 1H), 5.06 -
o N | 11- .| 494 (m. 1H), 4.00 -3.93 (m, 1H), 3.84 -
95 \O azatetracyclo[1 2\74:?] 3.71 (m, 1H), 3.67 - 3.56 (m, 2H), 3.47 -
//Qo 7.2.2.027.01 1] : 3.33 (m, 2H), 3.30 - 3.12 (m, 2H), 2.87 -
. o ricosa-2(7),3,5- 2.75 (m, 1H), 2.62 - 2.52 (m, 2H), 2.25 -
F trien-15- 2.14 (m, 1H), 2.10 (br d, J = 14.0 Hz,
ylJamino}cyclo 1H), 2.04 - 1.12 (m, 15H).
pentane-1-
carbonitrile
TH NMR (500 MHz, MeOD) & 7.89 (d, J
=0.8 Hz, 1H), 7.14 (d, ] = 0.7 Hz, 1H),
Rel- 7.07 - 6.96 (m, 1H), 6.64 (ddd, J = 2.0,
(1s,155,16R,19 3.8, 9.0 Hz, 1H), 5.29 (d, J = 10.6 Hz,
. S)'3:4'd1ﬂu0f°' 1H), 5.20 (td, J= 4.5, 11.3 Hz, 1H), 4.09
~ 3 | s (d, J = 10.6 Hz, 1H), 4.00 (s, 2H), 3.92
o MM |oxazol-2- .| @d.1=92 111 Hz 1H), 380 - 373
9% \b Z?‘g"é‘ﬁ}ig“ 5\6/[; 4H] (m, 1H), 3.70 (br s, 1H), 3.50 (dd, J =
F ,fo . : 4.0, 9.2 Hz, 1H), 3.50 - 3.41 (m, 1H),
. 0 azatetracyclo[1 3.20 - 3.08 (m, 1H), 2.89 (td, J = 5.2,

7.2.2.027.01,16]t
ricosa-2(7),3,5-
trien-10-one

11.4 Hz, 1H), 2.75 - 2.64 (m, 1H), 2.28
(dq, J = 42, 13.0 Hz, 1H), 2.22 - 2.13
(m, 1H), 1.91 - 1.76 (m, 3H), 1.64 - 1.46
(m, 3H), 1.4 - 1.34 (m, 2H), 1.28 - 1.20
(m, 1H).
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TH NMR (400 MHz, MeOD) & 7.53 (dd,
J=18, 73 Hz 1H), 7.40 (dd, J = 1.4,

Ezl,lss,léR,w 7.6 Hz, 1H), 7.34 - 7.23 (m, 2H), 7.02 (q,
o §)-15-{[(2- J=9.1Hz, 1H), 6.64 (ddd, J = 1.9, 3.7,
chlorophenylym 9.0 Hz, 1H), 5.29 (brd, J = 10.5 Hz, 2H),
o cthyljamino}- p— 4.10(d, J = 10.5 Hz, 1H), 4.05 - 3.86 (m,
97 \b 3.4-difluoro- 5054 3H), 3.77 (br d, J = 13.6 Hz, 1H), 3.71
. N 8,18-dioxa-11- : (brs, 1H), 3.57 (dd. J = 3.9, 9.2 Hz, 1H),
i o,/g° azatetracyclo[1 3.53 -3.42 (m, 1H), 3.22 - 3.10 (m, 1H),
7.2.2.0°7.01, 1]t 2.94 -2.81 (m, 1H), 2.78 - 2.60 (m, 1H),
ricosa-2(7),3,5- 2.29 (dq, J = 4.2, 13.0 Hz, 1H), 2.23 -
trien-10-one 2.11 (m, 1H), 1.94 - 1.75 (m, 3H), 1.65 -
1.19 (m, 6H).
TH NMR (500 MHz, MeOD)  9.09 (dd,
J=16,49 Hz, 1H), 7.87 (dd, ] = 1.6,
8.4 Hz, 1H), 7.72 (dd. T = 4.9, 8.5 Hz,
Rel- 1H), 7.06 - 6.96 (m, 1H), 6.64 (ddd, J =
(1s,155,16R,19 1.9, 3.7, 9.1 Hz, 1H), 5.29 (d, J = 10.6
5)-3.4-difluoro- Hz, 1H), 5.24 (td, T = 4.5, 11.3 Hz, 1H),
N |- 424 -4.15 (m, 2H), 4.09 (d,J = 10.6 Hz,
.M w=¥ | {[(pyridazin-3- . | 1H).3.97(dd.J=9.5,10.9 Hz, 1H),3.77
98 \D ﬁ?ﬁ‘;‘ﬁ]ﬂﬁ“ 4[243+4H] (brd, J = 14.4 Hz, 1H), 3.71 (br s, 1H),
" jo . : 3.56 (dd,J =3.8,9.2 Hz, 1H), 3.48 (dt, J
; 0 azatetracyclof1 =24, 12.9Hz, 1H),3.21 -3.11 (m, 1H),
7.2.2.007.019]¢ 2.92 (td, J = 5.1, 11.5 Hz, 1H), 2.76 -
ricosa-2(7).3.5- 2.65 (m, 1H), 2.29 (dq, J = 4.1, 13.0 Hz,
trien-10-one 1H), 2.23 - 2.16 (m, 1H), 2.00 - 1.91 (m,
1H), 1.88 - 1.77 (m, 2H), 1.65 - 1.53 (m,
2H), 1.54 - 1.45 (m, 1H), 1.45 - 1.34 (m,
2H), 1.29 - 1.20 (m, 1H).
Rel-3-fluoro-1- 'H NMR (500 MHz, CDCl3) 3 6.97 -
[(1s,15S,16R,1 6.87 (m, 1H), 6.48 - 6.38 (m, 1H), 5.12 -
0 9s)-3,4- 5.04 (m, 2H), 4.26 (d, J = 10.4 Hz, 1H),
Fzé difluoro-10- 3.98 (brdd, J = 10.1, 13.4 Hz, 2H), 3.87
» ox0-8,18-dioxa- | =377 @m, 1), 3.72 (or s, 1H), 3.71 -
99 °\)J ;;;teUacyclo[l %LH] 3.63 (m, 1H), 3.70 - 3.51 (m, 2H), 3.48 -
N

7.2.2.0°7.01 16|
ricosa-2(7),3,5-
trien-15-
yl]azetidine-3-
carbonitrile

3.34 (m, 2H), 3.21 - 3.09 (m, 1H), 2.68 -
2.53 (m, 2H), 2.22 - 2.12 (m, 1H), 2.14 -
2.06 (m, 1H), 1.96 - 1.82 (m, 2H), 1.72
(brdd,J=3.2, 12.6 Hz, 1H), 1.59 - 1.26
(m, 6H).
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Rel-
(1s,15S,16R,19
s)-3,4-difluoro-

TH NMR (400 MHz, MeOD) 6 7.34 -
7.23 (m, 2H), 7.07 - 6.96 (m, 2H), 6.92
(dt, 7= 0.8, 7.4 Hz, 1H), 6.64 (ddd, J =

15-{[(2- 1.9, 3.7, 9.0 Hz, 1H), 535 - 5.29 (m,
i methoxyphenyl | o 1H), 5.29 (d, J = 10.5 Hz, 1H), 4.09 (d, J
100 \b )methyl]amino} 5014 =10.5Hz, 1H), 4.00 - 3.90 (m, 2H), 3.88
. N -8.18-dioxa-11- : (s, 3H), 3.86 - 3.69 (m, 3H), 3.53 (dd, J
F j azatetracyclo[1 =3.9,92 Hz, 1H), 3.50 - 3.41 (m, 1H),
7.2.2.0°7.0M, 1t 3.22 -3.13 (m, 1H), 2.91 - 2.82 (m, 1H),
ricosa-2(7).3,5- 2.77-2.63 (m, 1H), 2.39 - 2.23 (m, 1H),
trien-10-one 2.26 -2.13 (m, 1H), 1.95 - 1.20 (m, 9H).
Rel. TH NMR (500 MHz, MeOD) & 7.00
(15.155.16R.19 (ddd, J=5.1,9.2, 11.1 Hz, 1H), 6.78 (dt,
$)-3.6-difluoro- J=4.0,92 Hz, 1H), 552 (dd, J = 3.4,
e 15-{[(2-0%0- 12.2 Hz, 1H), 5.23 - 5.13 (m, 1H), 4.50
o A, | 1.3-0xazolidin- (dt, 7=2.9, 8.7 Hz, 1H), 4.26 - 4.16 (m,
\b 1 ] 2H), 3.97 (dtd, J = 3.2, 5.7, 8.8 Hz, 1H),
0| \ yhmethyllamin | o " 3.92 -3.83 (m, 2H), 3.77 - 3.69 (m, 1H),
’/Qo 0}-8.18-dioxa- : 3.56 - 3.45 (m, 2H), 3.19 - 3.07 (m, 1H),
° 11- 2.89 -2.85 (m, 1H), 2.85 - 2.80 (m, 2H),
i azatetracyclo[1 2.79 -2.68 (m, 1H), 2.19 (brd, J = 13.7
7.2.2.027.01,1t Hz, 1H), 2.08 (dq, J = 3.9, 13.0 Hz, 1H),
ricosa-2(7).3.5- 1.94 - 1.76 (m, 3H), 1.71 - 1.58 (m, 1H),

trien-10-one 1.55 - 1.26 (m, 5H).
TH NMR (400 MHz, McOD) & 7.00
Rel- (ddd, J=5.0,9.3, 11.0 Hz, 1H), 6.78 (dt,
(1s,155,16R,19 J=4.1,92 Hz, 1H), 5.52 (dd, J = 3.5,
5)-3.6-difluoro- 12.2 Hz, 1H), 5.29 - 5.11 (m, 1H), 4.82
/_(‘/t 153'{[(72"”1{‘21" - 470 (m, 1H), 4.19 (dd, J = 1.8, 12.3
o\*ﬂé}" ° s -oxazohdin- Hz, 1H), 3.97 - 3.81 (m, 2H), 3.78 - 3.62
| pMeHTT | (m, 2H), 3.56 - 3.43 (m, 2H), 3.38 (ddd,
10z, y y?‘;lelt;‘yéla“““ 480.4 7=6.9,8.9, 12.4 Hz, 1H), 3.19 - 3.06 (m,
o,f° (1)i 1 S-c10xa- 1H), 3.03 - 2.96 (m, 2H), 2.95 - 2.85 (m,
. azatetracyclo[1 1H), 2.78 - 2.58 (m, 2H), 2.20 (brd, J =
7‘2'2'0277‘011,16]t 14.3 HZ, lH), 2.08 (dq, J= 3.7, 13.0 HZ,
ricosa-2(7).3.5- 1H), 1.95 - 1.77 (m, 3H), 1.72 - 1.58 (m,
trien-10-one 1H), 1.57 - 1.44 (m, 2H), 1.44 - 1.27 (m,

3H).

oo Rel- 'H NMR (400 MHz, MeOD) & 7.09 -
—~ T | (Is.158.16R.19 6.94 (m, 1H), 6.64 (ddd, J=1.9,3.7, 9.1
o) s)-3,4-difluoro- MeHp | Hz TH). 529 (d. 7= 106 Hz. 1H), 5.23
103 \N)J 15-{[(3-methyl- 4774 -5.13 (m, 1H), 4.14 - 4.02 (m, 3H), 3.98

1,3.4-
oxadiazol-2-
yDmethylJamin
0}-8,18-dioxa-

-3.87 (m, 1H), 3.77 (brd, J = 12.8 Hz,
1H), 3.73 - 3.66 (m, 1H), 3.57 - 3.42 (m,
2H), 3.23 - 3.13 (m, 1H), 2.97 - 2.88 (m,
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11-
azatetracyclo[1
7.2.2.027.0" 1]t
ricosa-2(7),3,5-

1H), 2.77 - 2.63 (m, 1H), 2.54 (s, 3H),
2.36 -2.13 (m, 2H), 1.95 - 1.77 (m, 3H),
1.71 - 1.18 (m, 6H).

trien-10-one
Rel-1- "H NMR (500 MHz, MeOD) § 7.09 -
({[(1s.15S,16R, 6.95 (m, 1H), 6.64 (ddd, J=1.8,3.7, 9.0
19s)-3.4- Hz, 1H), 5.30 (d, J = 10.6 Hz, 1H), 5.25
difluoro-10-

0x0-8,18-dioxa-
11-

-5.15 (m, 1H), 4.10 (d, J = 10.6 Hz, 1H),
3.99 -3.89 (m, 1H), 3.77 (brd, J = 12.5

o [M+H]* | Hz, 1H), 3.73 - 3.68 (m, 1H), 3.55 (dd, J
104 F \b ;‘Z;“;t(l)ffyg}ﬂ[%t 4884 | =3.9.93Hz IH).3.47(dt =23, 13.1
,f" ricosa2(7),3.5- Hz, 1H), 3.20 - 3.09 (m, 1H), 2.94 - 2.83
F ° trien.15- (m, 3H), 2.76 - 2.64 (m, 1H), 2.28 (dq. J
yiJamino}meth =41, 13.0Hz, 1H), 2.23 -2.16 (m, 1H),
yhcyclopentane 2.15-2.05 (m, 2H), 1.94 - 1.75 (m, 9H),
1 -carbonitrile 1.69 - 1.46 (m, 3H), 1.45 - 1.20 (m, 3H).
TH NMR (400 MHz, McOD) 8 8.71 (d, J
Rel- =12 Hz 1H), 859 (dd, J= 1.5, 2.5 Hz,
(15.155.16R.19 1H), 8.49 (d, J=2.5 Hz, 1H), 7.09 - 6.95
$)-3 A-difluoro- (m, 1H), 6.63 (dd, J = 3.7, 9.1 Hz, 1H),
/_<~_—§ 15-{[(pyrazin- 529(d,J= 10.3 Hz, 1H), 5.27-5.21 (m,
w =t | 2- 1H), 4.09 (d, J = 10.5 Hz, 1H), 4.06 (d, J
105 o\b yDmethyllJamin | [M+H]" | =3.5Hz, 2H).3.96(dd,J=9.4,11.0Hz,
. h 0}-8,18-dioxa- | 473.4 1H), 3.77 (brd, T = 12.7 Hz, 1H), 3.73 -
//Qo 11- 3.68 (m, 1H), 3.54 (dd, J = 3.9, 9.3 Hz,
F ° azatetracyclo[1 1H), 3.51 - 3.42 (m, 1H), 3.23 - 3.12 (m,
7.2.2.0°7.0M, 1]t 1H), 2.99 - 2.86 (m, 1H), 2.77 - 2.62 (m,
ricosa-2(7).3,5- 1H), 2.39 - 2.25 (m, 1H), 2.25 - 2.12 (m,
trien-10-one 1H), 1.98 - 1.77 (m, 3H), 1.70 - 1.20 (m,
6H).
Rel-

(1s,15S,16R. 19 1
§)-3.4-difluoro- H NMR (400 MHz, MeOD) 5 7.02 (q, J
15-({[(2S)-5- =9.1Hz, 1H),6.65(ddd,J=1.9,3.6,9.0
,(1 oxopyrrolidin- Hz, 1H), 5.30 (d, J = 10.5 Hz, 1H), 5.25
oL M 2- . | -5.16(m, 1H),4.10 (d, T= 10,5 Hz, 1H),
106 \D ylJmethyl}amin 51\7/[; ?] 3.98 - 3.87 (m, 1H), 3.86 - 3.74 (m, 2H),

0)-8,18-dioxa-
11-
azatetracyclo[1
7.2.2.027.0" 1]t
ricosa-2(7),3,5-
trien-10-one

3.71 (brs, 1H), 3.53 - 3.42 (m, 2H), 3.22
-3.11 (m, 1H), 3.00 - 2.61 (m, 4H), 2.46
-2.14 (m, 5H), 1.97 - 1.77 (m, 4H), 1.71
-1.20 (m, 6H).
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Eij SS.16R.1 'H NMR (400 MHz, MeOD) & 7.01 (q, J
) 95)-3 4- =9.1 Hz, 1H), 6.69 - 6.54 (m, 1H), 5.38
N difluoro-10- -5.18 (m, 2H), 4.83 - 4.80 (m, 1H), 4.15
(\{ 0x0-8.18-dioxa- -4.03 (m, 1H), 4.03 - 3.86 (m, 2H), 3.86
107 o ¥ 11- [M+H]* | -3.74 (m, 2H), 3.74 - 3.66 (m, 1H), 3.66
\b azatetracyclo[1 | 476.3 -3.56 (m, 1H), 3.53 - 3.41 (m, 1H), 3.22
¢ ,f 7.2.2.02,7.01 16t -3.07 (m, 1H), 3.02 - 2.78 (m, 2H), 2.65
r o ricosa-2(7),3,5- -2.55 (m, 1H), 2.55 -2.32 (m, 2H), 2.76
trien-15- -2.24 (m, 2H), 2.06 - 1.87 (m, 2H), 2.23
yllmorpholine- -1.75 (m, 2H), 1.67 - 1.18 (m, 6H).
2-carbonitrile
H NMR (400 MHz, MeOD) 5 7.10 -
6.95 (m, 1H), 6.64 (ddd,J=1.9,3.7,9.0
Rel- Hz, 1H), 5.38 - 5.25 (m, 2H), 4.10 (d, J
. (1s,155,16R, 19 =10.6 Hz, 1H), 3.96 - 3.87 (m, 1H), 3.77
(:) 5)-3.4-difluoro- (brdd,J =23, 13.3 Hz, 1H), 3.73 - 3.67
L zl‘S-rgné)rlgzghohn- IVEH] (m, 5H), 3.51 -3.41 (m, 2H), 3.21 - 3.10
108 \b dif)xa_l’ L 1513 (m, 1H), 2.77 - 2.63 (m, 1H), 2.65 - 2.53
. ,f (m, 4H), 2.37 (td, J = 4.6, 11.9 Hz, 1H),
o azatetracyclo[1
. o 722,027, 019]¢ 2.33-2.22 (m, 1H), 2.22 - 2.15 (m, 1H),
ricosa-2(7).3.5- 2.07 - 1.98 (m, 1H), 1.94 - 1.86 (m, 1H),
trien-10-one 1.85-1.76 (m, 1H), 1.64 - 1.52 (m, 1H),
1.53 - 1.44 (m, 2H), 1.44 - 1.34 (m, 2H),
1.28 - 1.20 (m, 1H).
H NMR (400 MHz, MeOD) § 7.07 -
Rel- 6.96 (m, 1H), 6.89 - 6.79 (m, 1H), 5.28
o (1s.155,16R,19 (brd,J =10.6 Hz, 1H), 5.22 - 5.13 (m,
J:[ s)-4.5-difluoro- 1H), 4.49 - 4.38 (m, 1H), 4.09 (brd, J =
o 1115;1{“[)(“;32;;; 10.7 Hz, 1H), 3.95 (brt, J = 9.6 Hz, 1H),
109 \b ufyl]axnﬂn{)}_ [M+H]" | 3.91-3.83 (m, 1H), 3.79 (brd, J = 13.8
N 8 18 dioxat 1. | 4313 Hz, 1H), 3.70 (br s, 1H), 3.49 (brt, J =
jo ’ ‘ 12.4Hz, 1H), 3.38 (brd, J =8.4 Hz, 1H),
. o azatetracyclo[1
722,007,011t 3.12-3.01 (m, 1H), 2.72 - 2.50 (m, 2H),
¢ ricosa-2(7).3.5- 2.37-2.11 (m, 6H), 2.00 - 1.85 (m, 2H),
trien-10-one 1.80 (brd, J = 13.0 Hz, 1H), 1.71 - 1.52
(m, 2H), 1.52 - 1.24 (m, 4H).
o Rel- TH NMR (500 MHz, MeOD) & 7.01 (dd,
/D, (1s,15S,16R,19 J=9.1,11.1 Hz, 1H), 6.84 (dd, ] = 6.8,
" §)-4.5-difluoro- 11.7 Hz, 1H), 5.27 (d, J = 10.6 Hz, 1H),
°\83 15-{[(1s,3s)-3- [M+H]* 5.20-5.11 (m, 1H), 4.09 (d, J= 10.6 Hz,
110 ! hydroxycyclob | 451 3 1H), 4.04 - 3.97 (m, 1H), 3.93 (dd, J =
j° utyljamino}- 9.3, 11.0 Hz, 1H), 3.78 (br d, J = 12.6
F ° 8,18-dioxa-11- Hz, 1H), 3.69 (brs, 1H), 3.52 - 3.44 (m,
¢ azatetracyclo[1 1H), 3.38 (dd, J = 3.8, 9.2 Hz, 1H), 3.16
7.2.2.0°7.01, 1]t -3.09 (m, 1H), 3.06 -3.00 (m, 1H), 2.75

138




WO 2024/160822

PCT/EP2024/052241

ricosa-2(7),3,5-
trien-10-one

=251 (m, 4H), 2.24 (dq, J = 4.2, 12.9
Hz, 1H), 2.19 - 2.12 (m, 1H), 1.95 - 1.70
(m, 5H), 1.70 - 1.51 (m, 2H), 1.51 - 1.25
(m, 4H).

Rel-1-
[(1s,158,16R,1
9s)-3,4-
difluoro-10-
0x0-8,18-dioxa-

TH NMR (400 MHz, MeOD) & 7.09 -
6.96 (m, 1H), 6.64 (ddd, J=1.9,3.8,9.0
Hz, 1H), 5.35 - 5.23 (m, 2H), 4.10 (d, J
=10.6 Hz, 1H), 3.96 - 3.86 (m, 1H), 3.76
(brd, J = 13.0 Hz, 1H), 3.69 (br s, 1H),

o o N 11- [M+H]* | 3.51-3.40 (m, 2H), 3.21 - 3.10 (m, 1H),
\b azatetracyclo[1 | 471.3 2.96 - 2.76 (m, 3H), 2.75 - 2.62 (m, 1H),
. N 7.2.2.027.01 16]¢ 2.56 - 2.38 (m, 3H), 2.27 (dq, J = 3.9,
_fo ricosa-2(7),3,5- 13.0 Hz, 1H), 2.21 - 2.13 (m, 1H), 2.06
F o trien-15- - 1.87 (m, 4H), 1.87 - 1.74 (m, 3H), 1.64
yllpiperidine-4- - 1.44 (m, 3H), 1.44 - 1.33 (m, 2H), 1.30
carbonitrile - 1.19 (m, 1H).

Rel- "H NMR (400 MHz, MeOD) & 7.02 (q, ]
. (15.158.16R.19 =92 Hz, 1H), 6.64 (td, J = 1.9, 9.1 Hz,
oS s® 5)-3 4-difluoro- 1H), 5.30 (d, J = 10.6 Hz, 1H), 5.25 -
\ 15-€[(1- 5.16 (m, 1H), 4.10 (d, J = 10.5 Hz, 1H),
Q{ methanesulfony 4.00 (t, J = 8.2 Hz, 2H), 3.95 - 3.88 (m,
lazetidin-3- .| 1H),3.81-3.73 (m, 1H), 3.73 - 3.66 (m,
112 o Y ylmethyljamin EZI; 4H] 3H), 3.50 - 3.41 (m, 2H), 3.21 - 3.10 (m,
\@ 0}-8,18-dioxa- ‘ 1H), 2.97 - 2.91 (m, 5H), 2.90 - 2.82 (m,
. N 11- 1H), 2.81 -2.72 (m, 1H), 2.73 - 2.62 (m,
’fo azatetracyclo[1 1H), 2.34 - 2.22 (m, 1H), 2.22 - 2.14 (m,
F ° 7.2.2.007.011t 1H), 1.92 - 1.78 (m, 3H), 1.69 - 1.55 (m,
ricosa-2(7).3,5- 1H), 1.55 - 1.45 (m, 2H), 1.44 - 1.33 (m,

trien-10-one 2H), 1.29 - 1.20 (m, 1H).
'H NMR (400 MHz, MeOD) & 7.09 -
Rel- 6.98 (m, 1H), 6.71 - 6.62 (m, 1H), 5.39 -
(15.15S.16R.19 5.27 (m, 2H), 4.12 (d, J = 10.6 Hz, 1H),
$)-3 4-difluoro- 4.04 -3.94 (m, 1H), 3.83 (brd, J = 13.4
15-{[(1- Hz, 1H), 3.74 (brs, 1H), 3.56 - 3.46 (m,
. HN’\ﬁ hydroxycyclopr 1H), 3.41 (dd, J =3.8,9.2 Hz, 1H), 3.39
13 \2} opyDmethyllam | [M+H]* | -3.34 (m, 1H), 3.14 (d,J = 12.8 Hz, 1H),
. N ino}-8,18- 4515 3.23 -3.11 (m, 1H), 3.08 (d, J=12.8 Hz,
fo dioxa-11- 1H), 2.75 - 2.61 (m, 1H), 2.32 - 2.15 (m,
F ° azatetracyclo[1 2H), 2.06 (brd, J=9.8 Hz, 1H), 1.94 (br

7.2.2.027.0" 1]t
ricosa-2(7).3.5-
trien-10-one

d, J=11.6 Hz, 1H), 1.88 - 1.78 (m, 1H),
1.78 - 1.60 (m, 2H), 1.58 - 1.48 (m, 1H),
1.48 - 1.36 (m, 2H), 1.31 - 1.22 (m, 1H),
0.89 - 0.80 (m, 2H), 0.77 - 0.65 (m, 2H).
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Rel-
(1s,15S,16R,19
s)-3.4-difluoro-
15-({[(2R)-5-

'H NMR (400 MHz, MeOD) & 7.02 (q, J
=9.1Hz, 1H), 6.65(ddd,J=1.9,3.7,9.0

’(lo oxopyrrolidin- Hz, 1H), 5.30 (d. J = 10.5 Hz, 1H), 5.26
0 2- e | 5.17 (m, 1H), 4.10 (d, J = 10.6 Hz, 1H),
114 \b ylmethyljamin | 2 " 3.93 (brt, J = 10.2 Hz, 1H), 3.87 - 3.74
¥ //go 0)-8,18-dioxa- ‘ (m, 2H), 3.71 (br's, 1H), 3.54 - 3.40 (m,
; o 11- 2H), 3.22 - 3.09 (m, 1H), 2.98 - 2.59 (m,
azatetracyclo[1 4H), 2.44 - 2.15 (m, 5H), 1.98 - 1.76 (m,
7.2.2.027.01. 1t 4H), 1.72 - 1.19 (m, 6H).
ricosa-2(7),3,5-
trien-10-one
TH NMR (400 MHz, MeOD) 5 7.72 (d, J
Rel- =3.4 Hz, 1H), 7.51 (d, ] = 3.4 Hz, 1H),
(157155,.16R,19 7.09 - 6.95 (m, 1H), 6.64 (ddd, J = 2.0,
. s)-3.4-difluoro- 3.8, 9.0 Hz, 1H), 5.29 (d, J = 10.5 Hz,
7 15-{[(1.3- 1H), 5.26 - 5.16 (m, 1H), 4.26 - 4.14 (m,
oM o [thiazol-2- . | 2H),4.09 (d. J=10.5 Hz, 1H). 3.96 (dd,
115 \b Z?Igelt;‘yé}ig“ 5\7/{; 4H] J=95,10.9 Hz, 1H), 3.76 (brd, J = 14.0
F ,ﬁ . : Hz, 1H), 3.71 (br s, 1H), 3.56 (dd, J =
. ° azatetracyclof1 3.9, 9.2 Hz, 1H), 3.52 - 3.39 (m, 1H),
7.2.2.007.01 9]¢ 3.22 -3.10 (m, 1H), 2.99 - 2.85 (m, 1H),
ricosa-2(7).3.5- 2.78 - 2.61 (m, 1H), 2.36 - 2.23 (m, 1H),
trien-10-one 2.25-2.15 (m, 1H), 1.99 - 1.74 (m, 3H),
1.65 - 1.18 (m, 6H).
Rel- TH NMR (400 MHz, MeOD) 5 9.20 (s,
(15.155.16R 19 1H), 7.10 - 6.93 (m, 1H), 6.64 (ddd, J =
5)-3.4-difluoro- 1.9, 3.7, 9.0 Hz, 1H), 5.29 (d, J = 10.5
/_(\Nﬁ 15-4[(1,2,4- Hz, 1H), 5.25 - 5.18 (m, 1H), 4.09 (d, J
o 3-° | oxadiazol-3- =10.5 Hz, 1H), 4.05 (s, 2H), 3.94 (dd, J
16 °\© yDmethylJamin | [M+H]* | =9.6,11.2 Hz, 1H), 3.76 (brd, J = 12.8
) N 0}-8.18-dioxa- | 463.4 Hz, 1H), 3.70 (br s, 1H), 3.53 (dd, J =
jo 11- 3.9, 9.3 Hz, 1H), 3.51 - 3.39 (m, 1H),
F ° azatetracyclo[1 3.21-3.10 (m, 1H), 2.97 - 2.88 (m, 1H),
7.2.2.0°7.0M, 1t 2.77-2.61 (m, 1H), 2.36 - 2.22 (m, 1H),
ricosa-2(7).3.5- 2.26 -2.11 (m, 1H), 1.96 - 1.75 (m, 3H),
trien-10-one 1.59 - 1.14 (m, 6H).
Rel-2-
{[(1s,15S,16R, 'H NMR (500 MHz, MeOD) 6 7.02 (q, J
Q 195)-3.4- =92 Hz, 1H), 6.70 - 6.58 (m, 1H), 5.36
o N\ | difluoro-10- MtH]" | - 325 (m, 1H). 5.20 - 5.05 (m, 1H), 4.10
117 \b 0x0-8,18-dioxa- | 488 4 dd, J = 1.9, 10.6 Hz, 1H), 4.00 - 3.86

11-
azatetracyclo[1
7.2.2.02,7.0,16]¢
ricosa-2(7),3,5-

(m, 1H), 3.85 - 3.73 (m, 1H), 3.73 - 3.67
(m, 1H), 3.63 -3.47 (m, 1H), 3.48 -3.41
(m, 1H), 3.25 -3.11 (m, 1H), 3.11 -2.93
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trien-15- (m, 1H), 2.92 -2.73 (m, 1H), 3.46 - 2.39
ylJamino }cyclo (m, 1H), 2.76 - 0.96 (m, 20H).
hexane-1-

carbonitrile

Rel-

(1s,158,16R.19
s)-3.4-difluoro-
15-[(18,45)-2-
oxa-5-

'H NMR (500 MHz, MeOD) & 7.11 -
6.95 (m, 1H), 6.82 - 6.56 (m, 1H), 5.36 -
5.28 (m, 1H), 5.20 - 5.04 (m, 1H), 4.59 -

m °\b azabicyclo[2.2. | [M+H]* | 4.38 (m, 1H), 4.13 - 4.08 (m, 1H), 3.93 -
\ 1]heptan-5-yl]- | 463.3 3.83 (m, 1H), 3.75 - 3.66 (m, 1H), 4.25 -
F ’fo 8,18-dioxa-11- 3.38 (m, 6H), 3.22 - 3.06 (m, 2H), 2.92 -
. 0 azatetracyclo[1 2.78 (m, 1H), 2.75 - 2.55 (m, 2H), 2.43 -
7.2.2.07.0M 14t 1.14 (m, 13H).
ricosa-2(7).3.5-
trien-10-one
Rel-
(1s,15S,16R,19
O s)-3.4-difluoro- 'H NMR (400 MHz, MeOD) 3 7.12 -
(\} 15-[(IR.4R)-2- 6.92 (m, 1H), 6.75 - 6.54 (m, 1H), 5.37 -
o 0xa-5- .| 526 (m. 1H), 5.24 - 5.02 (m, 1H), 4.46
119 \b azabicyclo[2.2. | IMHHT™ 1 @1y 4 93 - 3.95 (m, 3H), 3.94 -
N 1]heptan-5-yl]- | 463.6
F j 8.18-dioxa-11- 3.84 (m, 1H), 3.83 - 3.39 (m, 5H), 3.22 -
o 3.09 (m, 2H), 2.97 - 2.79 (m, 1H), 2.78 -
E o azatetracyclo|[1
7.2.2.007.019]g 2.58 (m, 2H), 2.38 - 1.18 (m, 13H).
ricosa-2(7).3.5-
trien-10-one
Rel-
(1s,15S,16R,19
o $)-3 4-difluoro- 'H NMR (500 MHz, MeOD) & 7.11 -
@ 15-{3-0xa-8- 6.90 (m, 1H), 6.79 - 6.52 (m, 1H), 5.38 -
PN azabicyclo[3.2. V] 5.26 (m, 1H), 5.26 - 5.12 (m, 1H), 4.17 -
120 \O Uoctan-8-y1}- | 72 4.09 (m, 1H), 4.08 - 3.40 (m, 11H), 3.23
F 8.18-dioxa-11- ' -3.09 (m, 1H), 2.77 - 2.69 (m, 1H), 2.68
o’f‘) azatetracyclo|[1 (br s, 2H), 2.23 - 1.73 (m, 8H), 1.68 -
F 7.2.2.0°7.01, 1]t 1.40 (m, 4H), 1.40 - 1.20 (m, 2H).
ricosa-2(7).3.5-
trien-10-one
- Rel- TH NMR (500 MHz, MeOD) & 7.21 (q, J
Q (15.158.16R.19 =93 Hz, 1H), 6.76 - 6.64 (m, 1H), 5.32
o 5)-3,4-difluoro- (d, T=10.4 Hz, 1H), 5.21 - 5.09 (m, 1H),
121 \)D 15-{6-oxa-3- %*?V 4.53 -4.39 (m, 2H), 3.99 (d, ] = 10.3 Hz,
N .

azabicyclo[3.1.
1]heptan-3-y1}-
8,18-dioxa-11-
azatetracyclo[1

1H), 3.86 (brt, J = 10.3 Hz, 1H), 3.68 (br
d, 7=11.9 Hz, 1H), 3.64 - 3.60 (m, 1H),
3.41-3.31 (m, 2H), 3.23 - 3.13 (m, 1H),
3.09 - 2.99 (m, 2H), 2.88 - 2.79 (m, 1H),
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7.2.2.007.0" 1]t
ricosa-2(7).3,5-

2.72 -2.60 (m, 3H), 2.60 - 2.51 (m, 1H),
2.31-2.13 (m, 2H), 2.13 - 2.07 (m, 1H),

trien-10-one 2.03 - 1.07 (m, 9H).
Rel-3-
({[(1s,15S,16R,
o 0 195)-3,4- 'H NMR (500 MHz, MeOD) & 7.03 (q, J
7 difluoro-10-

0x0-8,18-dioxa-
11-

=9.1 Hz, 1H), 6.73 - 6.59 (m, 1H), 5.32
(d, J=10.6 Hz, 2H), 4.41 - 4.27 (m, 2H),
4.13(d. T =10.7 Hz, 1H), 4.08 - 3.95 (m,

122 b %‘%f?gfﬂ[%t B ?]* 3H), 3.84 (brd, ] = 13.3 Hz, 1H), 379 -
icos2(7).3.5- 3.71 (m, 1H), 3.59 - 3.48 (m, 1H), 3.46 -
F ,f° trien.15- 3.33 (m, 4H), 3.23 - 3.12 (m, 1H), 2.98 -
] o yljamino}meth 2.83 (m, 1H), 2.75 - 2.59 (m, 1H), 2.34 -
VI)-1%6- 2.18 (m, 2H), 2.15 - 1.21 (m, 9H).
thictane-1,1-
dione
5651,155,16&19 'H NMR (500 MHz, MeOD) & 7.09 -
)-3.4-difluoro- 6.94 (m, 1H), 6.80 - 6.55 (m, 1H), 5.33 -
“Q"“ 15-{[(3R)-2- 5.05 (m, 2H), 4.14 - 4.07 (m, 1H), 4.01 -
o™ o | oxopyrrolidin- D] 3.91 (m, 1H), 3.89 - 3.43 (m, 5H), 3.40 -
123 \b 3-yllaminoy- | ) 3.32 (m, 2H), 3.21 - 3.10 (m, 1H), 3.07 -
F 8,18-dioxa-11- : 2.97 (m, 1H), 2.60 - 2.49 (m, 1H), 2.76 -
] o_,f° azatetracyclo[1 2.23 (m, 2H), 2.00 - 1.76 (m, 3H), 2.22 -
7.2.2.027.0", 1)t 1.75 (m, 2H), 1.70 - 1.53 (m, 2H), 1.53 -
ricosa-2(7).3.5- 1.40 (m, 2H), 1.39 - 1.21 (m, 2H).
trien-10-one
Rel- TH NMR (400 MHz, MeOD) 5 7.13 -
(15.158.16R.19 6.90 (m, 1H), 6.81 - 6.56 (m, 1H), 5.30
)-3.4-difluoro- (d,J=10.6Hz, 1H), 5.29 - 5.07 (m, 1H),
Q"“ 15-{[(3S)-2- 4.10(d, T=10.6 Hz, 1H), 4.02 - 3.90 (m,
o™ % | oxopyrrolidin- ] 1H), 3.78 (br d, J = 13.7 Hz, 1H), 3.74 -
124 \D 3-yllamino}- | o) 3.68 (m, 1H), 3.68 - 3.54 (m, 1H), 3.55 -
F 8,18-dioxa-11- ' 3.40 (m, 2H), 3.40 - 3.33 (m, 2H), 3.24 -
. o,f° azatetracyclo[1 3.10 (m, 1H), 3.08 - 2.96 (m, 1H), 2.78 -
7.2.2.0°7.0M ]t 2.63 (m, 1H), 2.61 - 2.48 (m, 1H), 2.37 -
ricosa-2(7),3,5- 2.14 (m, 2H), 2.01 - 1.77 (m, 4H), 1.73 -
trien-10-one 1.19 (m’ 6H)
w | Rel- 'H NMR (400 MHz, MeOD) & 7.89 (s,
/—S\j (1s.158.16R,19 1H), 7.06 - 6.93 (m, 1H), 6.78 - 6.49 (m,
oy | Sadifioro- ) ] IH), 5,31 - 5.6 (m, TH), 5.26 - 5.17 (o,
125 \b 153 e 'mlezhyl' 476.4 1H), 4.13 - 4.04 (m, 1H), 3.97 - 3.87 (m,
i ,/ko ;"0XAZD =3- 1H), 3.80 - 3.68 (m, 4H), 3.55 - 3.41 (m,
g ° yDmethyljamin 2H), 3.22 - 3.06 (m, 1H), 2.96 - 2.79 (m
0}-8,18-dioxa- > : > 1H), 2 : g
1L 1H), 2.41 - 2.36 (m, 3H), 2.76 - 2.24 (m,
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azatetracyclo[1

7.2.2.027.0" 16]¢
ricosa-2(7),3,5-
trien-10-one

2H), 2.24 - 1.85 (m, 2H), 1.85 - 1.74 (m,
2H), 1.69 - 1.53 (m, 2H), 1.52 - 1.20 (m,
4H).

Rel-
(1s,15S,16R,19
s)-3,4-difluoro-
15-4[3-

H NMR (400 MHz, MeOD) 5 7.06 -
6.97 (m, 1H), 6.64 (ddd, J=2.0, 3.6, 9.0
Hz, 1H), 5.29 (d, J = 10.5 Hz, 1H), 4.99
-4.91 (m, 1H), 4.67 - 4.56 (m, 2H), 4.79

(fluoromethyl)o -4.55 (m, 2H), 4.50 (d, J = 6.5 Hz, 2H),
126 °\© xetan-3- [M+H]* | 4.10 (d,T=10.5 Hz, 1H), 3.99 - 3.90 (m,
i \ ylJamino}- 469.4 1H), 3.79 - 3.68 (m, 2H), 3.63 (dd, J =
//ko 8,18-dioxa-11- 3.9, 9.0 Hz, 1H), 3.51 - 3.41 (m, 1H),
F ° azatetracyclo[1 3.22 -3.09 (m, 1H), 3.06 - 2.98 (m, 1H),
7.2.2.027.0",1t 2.76 - 2.63 (m, 1H), 2.35 - 2.24 (m, 1H),
ricosa-2(7),3,5- 2.23-2.11 (m, 1H), 1.88 - 1.68 (m, 3H),
trien-10-one 1.68 - 1.33 (m, 5H), 1.31 - 1.21 (m, 1H).
H NMR (400 MHz, MeOD) 8 7.10 -
6.97 (m, 1H), 6.65 (ddd, T = 1.9, 3.8, 8.9
Rel- Hz, 1H), 5.38 - 5.26 (m, 2H), 4.12 (d, J
(I5,158,16R,19 =10.5Hz, 1H), 4.02 -3.93 (m, 1H), 3.82
o | 9)-3:4-difluoro- (brd, J = 11.6 Hz, 1H), 3.80 - 3.75 (m,
w7 | 15-12- 2H), 3.74 (brs, 1H), 3.56 - 3.46 (m, 1H),
17 °\© gﬁg‘]z"fgf])a [M+H]" | 3.40(dd, J=3.8,9.2Hz, 1H), 3.26 -3.19
; v dioxall 425.4 (m, 1H), 3.21 -3.11 (m, 1H), 3.07 (t, ] =
i 0,}° azatetracyclo]1 5.3 Hz, 2H), 2.75 - 2.61 (m, 1H), 2.33 -
722,007,011 2.15 (m, 2H), 2.03 (brd, J = 8.8 Hz, 1H),
icosa-2(7).3.5- 1.93 (brd, J = 6.9 Hz, 1H), 1.83 (brd, J
trien-10-one =13.4Hz, 1H), 1.73 - 1.60 (m, 2H), 1.57
- 1.48 (m, 1H), 1.47 - 1.35 (m, 2H), 1.32

-1.22 (m, 1H).
Rel- 'H NMR (400 MHz, DMSO-de) & 7.21
(Is.15R.16R. 19 (q.T=9.3 Hz, 1H), 6.72 - 6.62 (m, 1H),
@ s)-3,4-difluoro- 534 (d, J=10.3 Hz, 1H), 4.92 (brd, J =
v 15-{8-oxa-3- 9.9Hz, 1H), 4.28 -4.17 (m, 2H), 3.95 (d,
128 O\O ﬁgzgrylcéog}z [M+H]" | J=10.3 Hz, 1H), 3.89 (t, T = 9.6 Hz, 1H),
i \ s.18-gioxal1. | 4773 3.69 (brd, J = 10.9 Hz, 1H), 3.65 - 3.60
,/go avatetracyclo[l (m, 1H), 3.48 - 3.39 (m, 1H), 3.14 (brdd,

[o]

7.2.2.0%7.01,16]t
ricosa-2(7),3,5-
trien-10-one

J=3.6,8.9 Hz, 1H), 3.09 - 2.95 (m, 2H),
271 -2.56 (m, 2H), 2.29 - 2.09 (m, 4H),
1.85 - 1.09 (m, 14H).
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Rel- 'H NMR (400 MHz, DMSO-ds) & 7.30 -
(I5,15S,16R,19 7.13 (m, 1H), 6.67 (td, J = 2.0, 7.3 Hz,
@ $)-3,4-difluoro- 1H), 5.30 (d, J = 10.4 Hz, 1H), 5.15 -
. 15-{8-0xa-3- 5.01 (m, 1H), 432 - 4.17 (m, 2H), 3.97
129 0\)3 ﬁglc)grylcéoy[i}z [M+H]" | (d.J=10.4 Hz, 1H),3.81 (.J=10.4 Hz,
i \ s18-dioxall. | 4776 1H), 3.69 -3.58 (m, 2H), 3.39 - 3.30 (m,
jo aratetracyclof 1 1H), 3.29 - 3.20 (m, 1H), 3.10 - 2.97 (m,
. o 722,007,011t 1H), 2.84 - 2.72 (m, 1H), 2.70 - 2.56 (m,
ricosa-2(7).3.5- 2H), 2.28 - 2.09 (m, 4H), 1.87 - 1.09 (m,

trien-10-one 14H).
- TH NMR (400 MHz, MeOD) 5 7.10 -
(15.155.16R19 6.94 (m, 1H), 6.65 (ddd, 7= 1.9, 3.6, 9.0
| 93.4-difluoro- Hz, 1H), 5.31 (d, J = 10.5 Hz, 1H), 5.26
E&‘S’(- o, | 15-0101- -5.17 (m, 1H), 4.11 (d, J = 10.5 Hz, 1H),
o K methanesulf()ny 3.98-3.89 (m, 1H),3.78 (brd,J=11.8
130 o\b Ieyclobutyl)met | [M+H]* | Hz, 1H), 3.70 (brs, 1H), 3.54 - 3.41 (m,
s hylJamino}- 5274 2H), 3.29 - 3.23 (m, 2H), 3.20 - 3.09 (m,
F j 8,18-dioxa-11- 1H), 2.96 (s, 3H), 2.93 - 2.82 (m, 1H),
F o azatetracyclo[1 2.77 - 2.56 (m, 3H), 2.37 - 2.23 (m, 1H),
7.2.2.027.011t 2.22-1.96 (m, 5H), 1.95 - 1.76 (m, 3H),
ricosa-2(7).3.5- 1.70 - 1.56 (m, 1H), 1.56 - 1.45 (m, 2H),
trien-10-one 1.45 - 1.33 (m, 2H), 1.30 - 1.20 (m, 1H).
TH NMR (500 MHz, MeOD) 5 7.09 -
Rel- 6.96 (m, 1H), 6.70 - 6.59 (m, 1H), 5.30
(1S,155,16R,19 (d, J=10.6 HZ, lH), 5.23-5.12 (m, IH),
we o | 9)-3.4-difluoro- 4.10 (d,J=10.4 Hz, 1H), 3.97 - 3.86 (m,
,\(‘Séo 15-[2- 1H), 3.77 (brd, J = 11.8 Hz, 1H), 3.70
o "N CH, me[hanesu]fony [M+H]+ (br S, lH), 352 -342 (III, 2H), 3.28 -
131 VD IpropyDaminol- | (" 3.11 (m, 3H), 3.04 - 2.99 (m, 3H), 2.98 -
F f 8,18-dioxa-11- ' 2.91 (m, 1H), 2.90 - 2.82 (m, 1H), 2.76 -
. o ° azatetracyclo[1 2.63 (m, 1H), 2.28 (dq. J =3.8, 12.9 Hz,
7.2.2.0°7.0M, 4]t 1H), 2.19 (br d, ] = 13.2 Hz, 1H), 1.91 -
ricosa-2(7),3,5- 1.77 (m, 3H), 1.69 - 1.57 (m, 1H), 1.56 -
trien-10-one 1.46 (m, 2H), 1.44 - 1.34 (m, SH), 1.29 -

1.20 (m, 1H).

Rel- TH NMR (400 MHz, MeOD) & 7.02 (q, J
we. o (15,155,16R,19 =92 HZ, lH), 6.64 (ddd, J= 1.9, 3.7, 9.1
5 | 5)-3.4-diftuoro- Hz, 1H), 5.30 (d, ] = 10.5 Hz, 1H), 5.24
. WK 15-¢[(1- -5.12 (m, 1H), 4.10 (d, J = 10.5 Hz, 1H),
132 \b methanesulfony | MFHI™ | 3.99 3,87 (m, 1H), 3.77 (br d. T = 12.8
‘ N leyclopropyhm | S13-4 Hz, 1H), 3.73 - 3.66 (m, 1H), 3.53 - 3.41
] o—f° ethyl]amino}- (m, 2H), 3.22 - 3.15 (m, 1H), 3.13 (s,
8,18-dioxa-11- 3H), 3.14 - 3.08 (m, 1H), 3.08 - 3.01 (m,
azatetracyclo[1 1H), 2.86 (td, J=4.7, 11.5 Hz, 1H), 2.79
7.2.2.007.0M.1t -2.63 (m, 1H), 2.38 -2.22 (m, 1H), 2.22
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ricosa-2(7).3.5- -2.13 (m, 1H), 1.96 - 1.77 (m, 3H), 1.70
trien-10-one - 0.98 (m, 10H).
Rel-2-
({[(1s.15S,16R,
195)-3,4- "H NMR (400 MHz, MeOD) 6 7.03 (q, J
. o difluoro-10- =9.1 Hz, 1H), 6.75 - 6.60 (m, 1H), 5.49
s¢_ | oxo-8,18-dioxa- -5.38 (m, 1H), 5.32 (d. J = 10.6 Hz, 1H),
. | 1- .| 414 7 =106 Hz, 1H), 4.03 (i, T =
133 \b azatetracyclo[1 | IMFHI™ 1 5 40 1 1 11), 3,92 - 3.82 (m, 1H),
8 [ 7220570070 | 513.6 3.81-3.76 (m, 1H), 3.75 - 3.65 (m, 1H),
jo ricosa-2(7),3,5-
. o crien 15 3.63 -3.51 (m, 2H), 3.50 - 3.34 (m, 3H),
sljamino}meth 3.27 - 2.98 (m, 3H), 2.77 - 1.21 (m,
y)-125- 16H).
thiolane-1,1-
dione
Rel- )
(15.155.16R 19 H NMR (400 MHz, MeOD) 5 7.02 (q, J
@ $)-3 4~difluoro- =9.1Hz, 1H), 6.65(ddd, J=1.9,3.8,9.0
° 15-{9-0xa-3- Hz, 1H), 5.31 (d,J = 10.5 Hz, 1H), 5.28
e ambicyclof33. [ o | - 5.20 (m, 1H), 4.11 (d, ] = 10.5 Hz, 1H),
134 \b Inonan-3-y13- | o 3.94 - 3.87 (m, 1H), 4.01 - 3.85 (m, 4H),
. N 8,18-dioxa-11- : 3.84-3.73 (m, 1H), 3.68 (brs, 1H), 3.53
jo azatetracyclo[1 -3.42 (m, 2H), 3.39 - 3.33 (m, 1H), 3.21
F ° 7.2.2.007.01,1t -3.07 (m, 1H), 3.06 -2.87 (m, 2H), 2.80
ricosa-2(7),3,5- - 1.19 (m, 18H).
trien-10-one
Rel-
(1s,155,16R,19 'H NMR (400 MHz, MeOD) § 7.52 -
s)-3.4-difluoro- 7.27 (m, 5H), 7.09 - 6.97 (m, 1H), 6.65
/\(@ 15-[(2- (ddd, J = 2.0, 3.5, 92 Hz, 1H), 542 -
e hi’ldr"?"hz'l e | 525 (m2H). 492 @d 1 =33, 9.7 Hz,
135 \b Ii’n:ﬁg Ttsy Jam EXII 4] 1H), 4.16 - 4.09 (m, 1H), 4.04 - 3.96 (m,
. ; e : 1H), 3.89 - 3.80 (m, 1H), 3.78 - 3.72 (m,
o dioxa-11- 1H), 3.58 - 3.45 (m, 1H), 3.43 - 3.33 (m.
F ° azatetracyclo[1 > : ’ > ) ’
72.2.007. 01 9]¢ 2H), 3.25 - 3.09 (m, 3H), 2.76 - 2.60 (m,
ricosa-2(7).3.5- 1H), 2.38 - 1.21 (m, 11H).
trien-10-one
Rel- 'H NMR (400 MHz, MeOD) & 7.21 -
Q (1s,15S,16R,19 7.07 (m, 1H), 6.78 - 6.63 (m, 2H), 545 -
N $)-3-fluoro-15- 5.26 (m, 2H), 4.20 - 4.12 (m, 1H), 4.11 -
136 °\b {[(1S,28)-2- M+H]" | 405 (m, 1H), 4.04 - 3.96 (m, 1H), 3.84
‘ j hydroxycyclope | 4475 (rd, J=13.7 Hz, 1H), 3.75 (br s, 1H),
. ° ntylJamino}- 3.60 - 3.34 (m, 4H), 3.22 - 3.10 (m, 1H),
8.18-dioxa-11- 2.76 -2.61 (m, 1H), 2.35 - 2.14 (m, 3H),
azatetracyclo[1 2.13 -1.99 (m, 2H), 1.94 (brd, J=9.1
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7.2.2.027.01L 16]t Hz, 1H), 1.88 - 1.73 (m, 3H), 1.73 - 1.60
ricosa-2,4,6- (m, 3H), 1.60 - 1.49 (m, 2H), 1.47 - 1.35
trien-10-one (m, 2H), 1.28 - 1.20 (m, 1H).

H NMR (400 MHz, MeOD) 6 7.19 -
Rel- 7.08 (m, 1H), 6.76 - 6.61 (m, 2H), 5.33
(1S>1SS>16R,19 (d, J=10.6 HZ, lH), 549-528 (m, IH),
§)-3-fluoro-15- 421 - 4.10 (m, 2H), 4.07 - 3.96 (m, 1H),
Q {[(IR,2R)-2- 3.86 (brd, J =13.6 Hz, 1H), 3.76 (br s,
NG hydroxycyclope - 1H), 3.69 - 3.50 (m, 2H), 3.50 - 3.41 (m,
137 \b ntylJamino}- 2475 1H), 3.40 - 3.34 (m, 1H), 3.23 - 3.09 (m,
F j 8,18-dioxa-11- ‘ 1H), 2.76 - 2.60 (m, 1H), 2.34 - 2.18 (m,
0 azatetracyclo[1 3H), 2.18 - 2.12 (m, 1H), 2.11 - 2.01 (m,
7.2.2.0°7.01, 1]t 1H), 1.97 (br d, T = 14.0 Hz, 1H), 1.88 -
ricosa-2,4,6- 1.76 (m, 3H), 1.77 - 1.56 (m, 4H), 1.57 -
trien-10-one 1.46 (m, 1H), 1.48 - 1.36 (m, 2H), 1.28 -
1.19 (m, 1H).

Rel- TH NMR (500 MHz, CDCls) 6 7.09 (q. J
(15,155,16R,19 =77 HZ, 1H), 6.71 ([, J=89 HZ, 1H)>
5)-3-fluoro-15- 6.54 (d,7=8.1 Hz, 1H), 5.41 - 5.30 (m,
,Q {[(1S,2R)-2- 1H), 5.09 (d, J = 10.3 Hz, 1H), 4.36 -
o—e 'y % | hydroxycyclope ., | 428 (m, 1H), 4.28 - 4.13 (m, 1H), 3.99 -
138 \b ntylJamino}- [M+H] 3.87 (m, 1H), 3.79 - 3.72 (m, 1H), 3.67
r ! 8,18-dioxa-11- 475 (brd,J =10.2 Hz, 1H), 3.55 - 3.44 (m,
o,ﬁ° azatetracyclo[1 2H), 3.39 - 3.23 (m, 1H), 3.22 - 3.09 (m,
7.2.2.0°7.01,1]t 2H), 2.65 - 2.53 (m, 1H), 2.26 - 2.15 (m,
ricosa-2,4,6- 1H), 2.17 - 1.36 (m, 15H), 1.33 (br d, J

trien-10-one =159 HZ, IH)
Rel- '"H NMR (500 MHz, CDCLs) § 7.13 -
5)-3-fluoro-15- (d, J=8.1Hz, 1H), 5.40 - 5.30 (m, 1H),
\O’ {[(1R,28)-2- 5.09 (d, J=10.4 Hz, 1H), 431 (dd, ] =
oy | hydroxycyclope .| 44,104 Hz, 1H), 4.29 - 4.14 (m, 1H),

139 \O ntyljamino}- EZI;I;] 3.99 - 3.87 (m, 1H), 3.75 (brd, T = 16.1

F ! 8,18-dioxa-11- : Hz, 1H), 3.72 - 3.64 (m, 1H), 3.55 - 3.45
oj° azatetracyclo[1 (m, 2H), 3.38 - 3.24 (m, 1H), 3.22 -3.10
7.2.2.0°7.01, 1]t (m, 2H), 2.66 - 2.55 (m, 1H), 2.26 - 2.15
ricosa-2,4,6- (m, 1H), 2.17 - 1.37 (m, 15H), 1.36 -

tn'en-lO-one 129 (m> lH)
_o | Rel3- "H NMR (400 MHz, MeOD) § 7.20 -
HNCS“; {[(1s,15S,16R, 7.07 (m, 1H), 6.75 - 6.61 (m, 2H), 5.30
o 19s)-3-fluoro- | pvi+E] | (3= 10.5Hz, 1H), 5.18 - 5.05 (m, 1H),
140 \O 10-0x0-8,18- | 495 4 4.12 (d, T =10.5Hz, 1H), 3.92 (brt, J =
F //go dioxa-11- 10.1 Hz, 1H), 3.83 - 3.74 (m, 1H), 3.70
o azatetracyclo[1 (br s, 1H), 3.55 - 3.41 (m, 2H), 3.36 -
7.2.2.0°7.01,1]t 3.19 (m, 2H), 3.20 - 3.08 (m, 1H), 3.06 -
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ricosa-2,4.6- 2.96 (m, 3H), 2.93 - 2.81 (m, 1H), 2.77 -
trien-15- 2.61 (m, 1H), 2.30 (dq, J = 4.0, 13.0 Hz,
ylJamino -1 1H), 2.22 - 2.09 (m, 1H), 2.22 - 1.90 (m,
thiane-1,1- 3H), 1.88 - 1.73 (m, 3H), 1.72 - 1.58 (m,
dione 1H), 1.58 - 1.43 (m, 2H), 1.43 - 1.31 (m,
3H), 1.27 - 1.17 (m, 1H).
TH NMR (400 MHz, MeOD) 6 7.13 (dt,
Rel-3- J=6.6,8.2Hz 1H),6.75 - 6.61 (m, 2H),
{[(1s,155,16R, 5.31(d, J=10.5 Hz, 1H), 5.20 - 5.08 (m,
%00 19s)-3-fluoro- 1H), 4.13 (d, T = 10.5 Hz, 1H), 3.92 (1, J
p 10-0x0-8,18- =10.2 Hz, 1H), 3.83 -3.73 (m, 2H), 3.70
n dioxa-11- .| ors, 1H), 3.55 - 3.42 (m, 3H), 3.34 -
141 °\(‘J izgtgtgffyg}ﬂ[%t BT | 3.24.an, 11,320 -3.05 (m, 2H), 2.99 -
] \ o 24 6. : 2.85 (m, 2H), 2.76 - 2.62 (m, 1H), 2.55 -
ojo crien.15.. 2.39 (m, 1H), 2.30 (dq, J = 3.9, 13.0 Hz,
yljamino}-13- 1H), 2.18 (brd. J = 13.2 Hz, 1H), 2.12 -
thiolane-1.1- 1.97 (m, 1H), 1.94 - 1.76 (m, 3H), 1.71 -
dione 1.56 (m, 1H), 1.58 - 1.44 (m, 2H), 1.44 -
1.32 (m, 2H), 1.28 - 1.18 (m, 1H).
Rel H NMR (400 MHz, McOD) & 7.09 -
(15.155.16R.19 6.96 (m, 1H), 6.70 - 6.60 (m, 1H), 5.30
. $)-3 4-difluoro- (d,J=10.5Hz, 1H), 5.22 - 5.09 (m, 1H),
o | 15-[(1-methyl- 410 (d, J = 10.6 Hz, 1H), 3.92 (. J =
| 5. 10.2 Hz, 1H), 3.82 - 3.65 (m, 4H), 3.53
4 o) oxopyrrolidin- | [M+H]* | -3.40 (m, 2H), 3.29 -3.21 (m. 1H). 3.21
\O 3-yl)amino]- 478.4 -3.10 (m, 1H), 3.00 - 2.88 (m, 1H), 2.85
. j 8,18-dioxa-11- (s, 3H), 2.76 - 2.63 (m, 2H), 2.35 - 2.22
. o azatetracyclo[1 (m, 2H), 2.19 (br d, J = 13.3 Hz, 1H),
7.2.2.0°7.0M, 14t 1.94 - 1.77 (m, 3H), 1.70 - 1.57 (m, 1H),
ricosa-2.4.6- 1.58 - 1.45 (m, 2H), 1.45 - 1.33 (m, 2H),
trien-10-one 1.30 - 1.20 (m, 1H).
TH NMR (400 MHz, MeOD) 6 7.13 (d,
J=6.5,82Hz, 1H), 6.75 - 6.64 (m, 2H),
Rel-1- 5.31(d,J=10.5Hz, 1H), 5.24 - 5.15 (m,
N [(1s.158.16R.1 1H), 4.13 (d, ] = 10.5 Hz, 1H), 3.97 (t, J
\L/> 9s)-3-fluoro- =10.4Hz, 1H), 3.82 -3.74 (m, 1H), 3.73
N 10-ox0-8,18- -3.66 (m, 1H), 3.56 - 3.44 (m, 2H), 3.25
s 0 :;‘;f:t‘l;;clo” [MHH]* | - 3.08 (m, 2H), 2.99 - 2.84 (m, 3H), 2.77
{ 7220 o | H424 -2.58 (m, 2H), 2.42 (1d, J=4.7, 11.4 Hz,
F j ricosa-2 4.6 1H), 2.36 - 2.24 (m, 2H), 2.23 - 2.13 (m,
. ° | ments. 1H), 2.12 - 2.00 (m, 1H), 2.00 - 1.92 (m,
y1|py rrolidine- 1H), 1.91 - 1.84 (m, 1H), 1.84 - 1.77 (m,
3-carbonitrile 1H), 1.69 - 1.54 (m, 2H), 1.54 - 1.44 (m,

1H), 1.44 - 1.32 (m, 2H), 1.27 - 1.19 (m,
1H).
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Rel- )
(15.155.16R.19 H NMR (400 MHz, MeOD) & 7.35 -
$)-3-fluoro-15- 7.24 (m, 4H), 7.24 - 7.15 (m, 1H), 7.07 -
{[R)-1- 6.95 (m, 1H), 6.68 - 6.56 (m, 1H), 5.32 -
(o | hydroxy-3- 5.23 (m, 1H), 5.29 - 5.00 (m, 1H), 4.13 -
144 ol ™\ phenylpropan- | [M+H]* | 4.04 (m, 1H), 3.93 - 3.34 (m, 6H), 3.20 -
\(b 2-ylJamino}- 515.4 3.10 (m, 1H), 3.10 - 3.01 (m, 1H), 2.97
. N 8.18-dioxa-11- (td, T=4.8,12.1 Hz, 1H), 3.55 - 2.74 (m,
o’fo azatetracyclo[1 1H), 2.90 - 2.53 (m, 3H), 2.36 - 2.17 (m,
7.2.2.0°7.01. 19t 1H), 2.20 - 1.98 (m, 1H), 1.87 - 1.67 (m,
1ic0sa-2,4,6- 3H), 1.64 - 1.16 (m, 6H).
trien-10-one
Rel- )
(15.155.16R.19 H NMR (400 MHz, MeOD) § 7.13 -
$)-3 4-difluoro- 6.94 (m, 1H), 6.72 - 6.59 (m, 1H), 5.31
W | 15-[(4.4.4- (d,J=10.5Hz, 1H), 5.29 -5.19 (m, 1H),
" & | trifluoro-3- 4.19 - 4.05 (m, 2H), 4.00 - 3.88 (m, 1H),
145 \@ hydroxybutyDa | [MFH]" | 3.80 (brd. J = 133 Hz, 1H),3.72 (brs,
. \ mino]-8,18- 507.4 1H), 3.55 - 3.45 (m, 1H), 3.44 - 3.38 (m,
_Jko dioxa-11- 1H), 3.24 - 3.10 (m, 1H), 3.09 - 2.95 (m,
- ° azatetracyclo[1 3H), 2.77 - 2.60 (m, 1H), 2.35 - 2.12 (m,
7.2.2.007.0M 1t 2H), 2.01 - 1.77 (m, 5H), 1.74 - 1.33 (m,
ricosa-2,4,6- 5H), 1.32 - 1.19 (m, 1H).
trien-10-one
"H NMR (500 MHz, MeOD) § 7.13 (dt,
J=6.5,8.3 Hz, 1H), 6.74 - 6.64 (m, 2H),
Rel- 5.31(d,J=10.4 Hz, 1H), 5.26 - 5.16 (m,
(15.155.16R.19 1H), 4.83 - 472 (m, 1H), 4.12 (d, ] =
5)-3-fluoro-15- 10.6 Hz, 1H), 3.98 - 3.89 (m, 1H), 3.78
oo | {[(2-0x0-1,3- (brd, J =13.9 Hz, 1H), 3.73 - 3.65 (m,
. w X | oxazolidin-s- 2H), 3.54 - 3.42 (m, 2H), 3.38 (ddd, ] =
146 \)J yDmethyllamin | [M+H]* | 6.8, 8.9, 15.5 Hz, 1H), 3.19 - 3.10 (m,
. N 0}-8,18-dioxa- | 462.4 1H), 3.05 - 2.98 (m, 2H), 2.98 - 2.90 (m,
of" 11- 1H), 2.75 - 2.64 (m, 1H), 2.30 (dq, J =
azatetracyclo[1 4.0, 13.0 Hz, 1H), 2.19 (br d, J = 13.3
7.2.2.0°7.0M, 1]t Hz, 1H), 1.94 - 1.83 (m, 2H), 1.81 (br
ricosa-2,4.6- dd,J=1.8,13.0 Hz, 1H), 1.69 - 1.58 (m,
trien-10-one 1H), 1.61 - 1.53 (m, 1H), 1.52 - 1.44 (m,
1H), 1.44 - 1.32 (m, 2H), 1.27 - 1.18 (m,
1H).
= Rel-2-(1- TH NMR (400 MHz, MeOD) 6 7.13 (dt,
’N {[(1s,15S,16R, J=6.6,8.2Hz, 1H), 6.74 - 6.61 (m, 2H),
\O 19s)-3-fluoro- | pvi+H]* | 530 (d.J=10.5 Hz, 1H), 5,12 -5.01 (m,
W \ 10-0x0-8,18- | 442 4 1H), 4.12 (d, J = 10.5 Hz, 1H), 3.93 -
jo dioxa-11- 3.84 (m, 1H), 3.80 - 3.72 (m, 1H), 3.67
° azatetracyclo[1 (brs, 1H), 3.53 (dd, J=3.8, 9.4 Hz, 1H),

7.2.2.02,7.0" 16t

3.52 -3.42 (m, 1H), 3.19 - 3.07 (m, 2H),
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ricosa-2.4,6- 2.84(d,J=17.3 Hz, 1H), 2.78 - 2.65 (m,
trien-15- 1H), 2.65 (d, J = 17.3 Hz, 1H), 2.30 (dq,
ylJamino}cyclo J =39, 13.0 Hz, 1H), 2.21 - 2.11 (m,
propyljacetonitr 1H), 1.89 - 1.76 (m, 3H), 1.73 - 1.59 (m,
ile 1H), 1.58 - 1.31 (m, 4H), 1.27 - 1.17 (m,

1H), 0.89 - 0.65 (m, 4H).

TH NMR (500 MHz, CDCl3) 5 7.15 -
Rel- 7.07 (m, 1H), 6.72 (1, J = 8.6 Hz, 1H),
(1s,155,16R. 19 6.54 (d, T =8.1 Hz, 1H), 5.57 - 5.43 (m,

s)-3-fluoro-15-
{[Rel-GR,4R)-
4-hydroxyoxan-

1H), 5.09 (d, J = 10.6 Hz, 1H), 4.36 -
4.29 (m, 1H), 4.25 (brdd, J = 4.7, 11.3

s o\boﬁ 3-yl]amino}- [M+H[* | Hz 1H), 4.21 - 4.09 (m, 1H), 4.06 - 3.96
i \ $.18-dioxa-11- 463.5 (m, 2H), 3.88 - 3.73 (m, 2H), 3.77 - 3.50
o,/g" avatetracyclo[1 (m, 3H), 3.50 - 3.40 (m, 2H), 3.23 (brs,
7.2.2.027.01 19]¢ 1H), 3.21 - 3.10 (m, 1H), 2.61 - 2.49 (m,
ricosa-2.4.6- 1H), 2.48 - 2.32 (m, 1H), 2.23 - 2.02 (m,
trien-10-one 4H), 2.00 - 1.75 (m, 3H), 1.71 - 1.64 (m,
1H), 1.50 - 1.29 (m, 4H).

TH NMR (500 MHz, MeOD) & 7.20 -
Rel- 7.08 (m, 1H), 6.75 - 6.64 (m, 2H), 5.37 -
(15.15S.16R.19 5.29 (m, 1H), 5.30 - 5.21 (m, 1H), 4.14
5)-3-fluoro-15- (d,J=10.4Hz, 1H), 4.25 - 4.11 (m, 1H),
Q {[Rel-(3S,4R)- 4.03 -3.96 (m, 1H), 3.74 (brd, J = 2.3
e 4-hydroxyoxan- M Hz, 1H), 3.87 - 3.57 (m, 5H), 3.57 - 3.49
149 \b 3-ylJamino}- 1635 (m, 1H), 3.51 - 3.42 (m, 1H), 3.35 (s,
. ; 8.18-dioxa-11- : 1H), 3.27 (brs, 1H), 3.19 -3.09 (m, 1H),
°j° azatetracyclo[1 2.74 - 2.63 (m, 1H), 2.34 - 2.23 (m, 1H),
7.2.2.0°7.0M, 1]t 2.20 (brd, J = 12.9 Hz, 1H), 2.08 - 1.89
ricosa-2,4,6- (m, 2H), 1.93 - 1.77 (m, 3H), 1.76 - 1.64
trien-10-one (m, 2H), 1.55 - 1.46 (m, 1H), 1.46 - 1.35

(m, 2H), 1.28 - 1.20 (m, 1H).
Rel- TH NMR (500 MHz, CDCls)  7.14 -
(15,155,16R,19 7.06 (m, 1H), 6.70 (t, J=89 HZ, IH),
. 5)-3-fluoro-15- 6.54 (d, ] =8.1 Hz, 1H), 5.34 - 5.13 (m,
Q {[Rel-(3R,4S)- 1H), 5.13 - 5.06 (m, 1H), 4.34 - 4.26 (m,
A 3-hydroxyoxan- IMH] 1H), 4.06 (dd, ] = 4.8, 11.0 Hz, 1H), 4.00
150 \b dyllaminoy- | o -3.94 (m, 1H), 3.91 - 3.83 (m, 1H), 3.71
; ,f 8.18-dioxa-11- i (br s, 1H), 3.70 - 3.62 (m, 1H), 3.59 -
o ° azatetracyclo[1 3.52 (m, 1H), 3.52 - 3.33 (m, 3H), 3.25 -
7.2.2.027.0", 1)t 3.09 (m, 3H), 2.67 - 2.56 (m, 1H), 2.91 -
ricosa-2,4,6- 2.56 (m, 1H), 2.29 - 2.03 (m, 3H), 2.02 -

trien-10-one

1.52 (m, 5H), 1.50 - 1.28 (m, 5H).
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Rel-
(1s,155,16R,19
s)-3-fluoro-15-
{[(2-0x0-1,3-
oxazolidin-4-

TH NMR (500 MHz, MeOD) & 7.13 (dt,
J=6.5,8.3Hz, 1H), 6.75 - 6.64 (m, 2H),
531(d, J=10.6 Hz, 1H), 5.22 -5.13 (m,
1H), 4.54 - 4.46 (m, 1H), 4.24 - 4.18 (m,
1H), 4.12 (d, J = 10.4 Hz, 1H), 4.02 -
3.95 (m, 1H), 3.95 - 3.89 (m, 1H), 3.78
(brdd, J =2.3, 12.9 Hz, 1H), 3.70 (brs,

H
N. o
) W T ‘ )
151 \)J z?gleltgyé}i‘;am %; 4H] 1H), 3.53 - 3.43 (m, 2H), 3.19 - 3.10 (m,
Jgo . ' 1H), 2.91 - 2.84 (m, 2H), 2.85 - 2.80 (m,
o azatetracyclo[1 1H), 2.74 - 2.66 (m, 1H), 2.30 (dq, J =
7.2.2.027.0" 16]¢ 4.1, 13.0 Hz, 1H), 2.23 - 2.13 (m, 1H),
ricosa-2.4.6- 1.92 - 1.83 (m, 2H), 1.84 - 1.77 (m, 1H),
trien-10-onc 1.62 (tq. J = 4.0, 13.0 Hz, 1H), 1.56 -
1.45 (m, 2H), 1.4 - 1.33 (m, 2H), 1.27 -
1.18 (m, 1H).
Rel- TH NMR (400 MHz, MeOD) 6 7.13 (dt,
(15.155.16R.19 J=6.5,8.2 Hz, 1H), 6.75 - 6.61 (m, 2H),
$)-3-fluoro-15- 530 (d, J = 10.5 Hz, 1H), 5.16 (dt, J =
Q {[Rel~(18,25)- 49, 11.5 Hz, 1H), 4.12 (d, J = 10.5 Hz,
wf Ll 1H), 3.99 - 3.91 (m, 1H), 4.07 - 3.88 (m,
15 °\© hydroxycyclohe | [M+H]* | 1H), 3.78 (br d. J = 13.6 Hz. 1H), 3.70
\ xyl]amino}- 4615 (brs, 1H), 3.48 (dt, J = 4.0, 9.0 Hz, 2H),
’/go 8.18-dioxa-11- 3.22 -3.00 (m, 2H), 2.88 - 2.77 (m, 1H),
o azatetracyclo[1 2.76 - 2.59 (m, 1H), 2.30 (dq, J = 3.8,
7.2.2.057.01 10 13.1 Hz, 1H), 2.19 (br d, J = 13.4 Hz,
ricosa-2,4.6- 1H), 1.96 - 1.78 (m, 3H), 1.86 - 1.12 (m,
trien-10-one 14H).
TH NMR (400 MHz, MeOD) 6 7.13 (dt,
Rel- J=6.5,8.2 Hz, 1H),6.75 -6.61 (m, 2H),
(1s,155,16R,19 530 (d, J = 10.5 Hz, 1H), 5.16 (dt, ] =
Q s)-3-fluoro-15- 49, 11.5 Hz, 1H), 4.12 (d. ] = 10.5 Hz,
w’ X fl[(;rsgzi)jil'ohe 1H), 3.99 - 3.91 (m, 1H), 4.07 - 3.88 (m,
153 0\)3 quﬁng}_ [M+H]* | 1H), 3.78 (br d, J = 13.6 Hz, 1H), 3.70
\ S 18.dionnll. | 4613 (brs, 1H), 3.48 (dt, J = 4.0, 9.0 Hz, 2H),
j" aratetracyclo[] 3.22 -3.00 (m, 2H), 2.88 - 2.77 (m, 1H),
0 722,007,011 2.76 - 2.59 (m, 1H), 2.30 (dgq, J = 3.8.
ricosa-2.4.6- 13.1 Hz, 1H), 2.19 (br d, J = 13.4 Hz,

trien-10-one

1H), 1.96 - 1.78 (m, 3H), 1.86 - 1.12 (m,
14H).
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TH NMR (400 MHz, MeOD) 6 7.13 (dt,

Eilzs 15S.16R. J=6.5,8.2 Hz, 1H), 6.80 - 6.63 (m, 2H),
195)-3-fluoro- 531(d, J=10.4 Hz, 1H), 5.26 - 5.14 (m,
ois? 10-0x0-8. 18- 1H), 4.58 - 4.48 (m, 1H), 4.12 (d, J =
o dioxa-11- 10.4 Hz, 1H), 4.10 - 3.93 (m, 2H), 3.95
o azatetracycloll | oo | - 3.86 (m, 1H), 3.82 - 3.73 (m, 1H), 3.70
154 \@ 7:2'2'0:77’011,16“ 316 (br s, 1H), 3.62 - 3.43 (m, 2H), 3.36 -
] N ricosa-2,4.6- 3.22 (m, 1H), 3.20 - 3.01 (m, 2H), 2.93 -
’jo trien-15- 2.82 (m, 1H), 2.77 - 2.61 (m, 1H), 2.37 -
° ylJamino }meth 2.24 (m, 2H), 2.18 (br d, J = 14.1 Hz,
yD-1e- 1H), 1.92 - 1.76 (m, 4H), 1.69 - 1.56 (m,
thietane-1,1- 1H), 1.56 - 1.43 (m, 2H), 1.43 - 1.32 (m,

dione 2H), 1.27 - 1.20 (m, 1H).
TH NMR (500 MHz, MeOD) & 7.13 (dt,
Rel-4-(2- J=6.4,8.2Hz, 1H), 6.76 - 6.63 (m, 2H),
{[(1s,158,16R, 5.31(d,T=10.4Hz 1H), 5.27 - 5.18 (m,
19s)-3-fluoro- 1H), 4.13 (d, T = 10.4 Hz, 1H), 3.94 (dd,
L, | 10-0x0-8,18- J =94, 11.0 Hz, 1H), 3.83 - 3.74 (m,
s dioxa-11- 1H), 3.70 (brs, 1H), 3.55 - 3.46 (m, 1H),
™ azatetracyclolL | ey | 345 (dd, 7=3.8.9.3 Hz, 1H), 3.20-3.09
155 F \b leozaoz 4?6_’ 11 5044 (m, 5H), 3.04 (br dd, J = 4.0, 6.2 Hz,
j trien-15. ;E), 2.91-2.85 (m, 1H), 2.85 - 2.80 (nE
yljaminoethyl) ), 2.76 - 2.63 (m, 3H), 2.30 (dq, J =
L. 4.1, 13.0 Hz, 1H), 2.24 - 2.14 (m, 1H),
thiomorpholine 1.92 - 1.77 (m, 3H), 1.68 - 1.58 (m, 1H),
-1, 1-dione 1.58 - 1.45 (m, 2H), 1.45 - 1.33 (m, 2H),

1.27 - 1.18 (m, 1H).
TH NMR (500 MHz, McOD) & 7.13 (dt,
J=6.5,83 Hz, 1H), 6.73 - 6.63 (m, 2H),
Rel- 5.30 (d, J=10.4 Hz, 1H), 5.00 -4.93 (m,
(1s,15S,16R,19 1H), 4.77 - 4.61 (m, 3H), 4.62 - 4.57 (m,
° s)-3-fluoro-15- 1H), 4.51 (d,J = 6.6 Hz, 2H), 4.12 (d, J
%F i3- = 10.4 Hz, 1H), 3.95 (dd, T = 9.2, 11.0
o (fluoromethyl)o .| Hz 1H), 375 (br d, J = 13.7 Hz, 1H),
156 \O ;T]t:;io} E\S/If IS{] 3.70 (brs, 1H), 3.63 (dd, J=3.8,9.1 Hz,
N - M -

. jo 3, 18-dioxa11- E) 3.52 -3.43 (m, 1H), 3.19 - 3.09 (m,
. aratetracyclo]1 ), 3.05 - 2.98 (m, 1H), 2.75 - 2.62 (m,
7‘2'2'0277‘011,16]t IH), 2‘30 (dq, J = 4.2, 13.0 HZ, 1H), 2.23
ric0sa-2.4.6- -2.13 (m, 1H), 1.87 - 1.79 (m, 2H), 1.77

trien-10-one

-1.71 (m, 1H), 1.69 - 1.56 (m, 2H), 1.48
(ddt, J = 1.4, 4.4, 13.4 Hz, 1H), 1.43 -
1.33 (m, 2H), 1.27 - 1.18 (m, 1H).
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Rel-
(15,158,16R.19
s)-3-fluoro-15-

TH NMR (400 MHz, MeOD) & 7.20 -
7.03 (m, 1H), 6.75 - 6.59 (m, 2H), 5.31
(d, J=10.4Hz, 1H), 5.26 - 5.12 (m, 1H),
4.12(d, T = 10.5Hz, 1H), 4.00 - 3.89 (m,

HOAE {(1- 1H), 3.78 (br d, J = 14.4 Hz, 1H), 3.69
HN hydroxycyclopr (br s, 1H), 3.55 - 3.41 (m, 2H), 3.21 -
157 °\© opyDmethyllam | [M+H]* | 3.08 (m, 1H), 2.99 (td, J = 4.5, 11.7 Hz,
\ ino}-8,18- 433.5 1H), 2.85 (d, J = 12.6 Hz, 1H), 2.77 (d,J
F j" dioxa-11- =12.6 Hz, 1H), 2.75 - 2.62 (m, 1H), 2.30
o azatetracyclo[1 (dq, J = 4.2, 13.0 Hz, 1H), 2.23 - 2.13
7.2.2.0°7.0M, 1]t (m, 1H), 1.94 - 1.74 (m, 3H), 1.70 - 1.52
ricosa-2.4.6- (m, 2H), 1.53 - 1.43 (m, 1H), 1.44 - 1.31
trien-10-one (m, 2H), 1.27 - 1.16 (m, 1H), 0.79 - 0.45
(m, 4H).

Rel- TH NMR (500 MHz, MeOD) & 7.13 (dt,
(15.155.16R.19 J=6.4,82Hz 1H), 6.74 - 6.61 (m, 2H),
5)-3-fluoro-15- 5.31(d,J=10.4Hz 1H), 5.27 -5.18 (m,
’\C" HIEE 1H), 4.12 (d, J = 10.4 Hz, 1H), 4.02 -
o HN fluorooxolan-3- 3.89 (m, 4H), 3.87-3.75 (m, ZH), 3.70
158 \b yDmethyljamin | [M+H]* | (br s, 1H), 3.54 - 3.42 (m, 2H), 3.21 -
. N 0}-8,18-dioxa- | 465.5 3.03 (m, 3H), 2.97 - 2.86 (m, 1H), 2.75 -
jo 11- 2.64 (m, 1H), 2.37 - 2.25 (m, 1H), 2.25 -
° azatetracyclo[1 2.04 (m, 3H), 1.93 - 1.84 (m, 2H), 1.83 -
7.2.2.027.0M 1t 1.76 (m, 1H), 1.69 - 1.59 (m, 1H), 1.62 -
ricosa-2,4.6- 1.53 (m, 1H), 1.53 - 1.45 (m, 1H), 1.44 -

trien-10-one 1.33 (m, 2H), 1.27 - 1.18 (m, 1H).
TH NMR (500 MHz, MeOD) & 7.13 (dt,
Rel-3- J=6.5,8.3Hz, 1H), 6.74 - 6.61 (m, 2H),
{I(1s,15S,16R, 530 (d, J=10.4 Hz, 1H), 5.16 - 5.05 (m,
o 19s)-3-fluoro- 1H), 4.40 - 4.32 (m, 2H), 412 (d, J =
)j=° é9'°X°1'1&18' 10.4 Hz, 1H), 3.99 - 3.89 (m, 3H), 3.88
o a;(;(:tracyclo[l e | 3.81 (m, 1H), 3.78 (brdd, J = 3.0, 13.9
159 \(‘J ol | dg74 | He TH.3.69 (brs. 11,355 -3.45 (m.
. N ricosa-i, . . 2H), 3.19 - 3.10 (m, 1H), 2.86 - 2.79 (m,
oj° trien-15. 1H), 2.74 - 2.63 (m, 1H), 2.29 (dq, J =
yljamino}-13- 4.1, 13.0 Hz, 1H), 2.22 - 2.13 (m, 1H),
thictane-1. 1- 1.88 - 1.83 (m, 2H), 1.83 - 1.77 (m, 1H),
dione 1.69 - 1.57 (m, 1H), 1.57 - 1.44 (m, 2H),

1.43 - 1.32 (m, 2H), 1.27 - 1.19 (m, 1H).
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Rel-
(1s,15S,16R,19
s)-3-fluoro-15-
{[1-

'H NMR (500 MHz, MeOD) & 7.18 -
7.06 (m, 1H), 6.75 - 6.62 (m, 2H), 5.39 -

HN
0 (hydlroxyme{hyl e | 327 (m. 1H). 5.18-5.05 (m, 1H), 4.17-
160 ( iﬁf{fo‘ilfgofg_]a 51\,/[3 5] 4.07 (m, 1H), 4.01 - 3.85 (m, 1H), 3.85 -
F j dioxa‘_ . 7 3.35 (m, 6H), 3.29 - 3.09 (m, 2H), 2.77 -
o ° azatetracyclof1 2.62 (m, 1H), 2.37 - 2.24 (m, 1H), 2.23 -
7.2.2.007.01 9]¢ 2.12 (m, 1H), 1.94 - 0.47 (m, 13H).
ricosa-2,4,6-
trien-10-one
Rel- TH NMR (500 MHz, MeOD) 5 8.39 -
8.32 (m, 1H), 7.75 - 7.68 (m, 1H), 7.24
(15,15S,16R. 19
s)-is- T (td, J = 4.8, 7.7 Hz, 1H), 7.17 - 7.09 (m,
({5H.6H.7H- 1H), 6.74 - 6.65 (m, 2H), 533 (d, J =
= 10.4 Hz, 1H), 5.46 - 5.17 (m, 1H), 4.53
» cyclopenta|b]p
o M yridin-7- MH] - 434 (m, 1H), 414 (dd, J = 1.4, 104
161 \b yhamino)3- | o Hz, 1H), 4.08 - 3.96 (m, 1H), 3.80 (brd,
. —JL fluoro-8,18- ‘ J=14.0 Hz, 1H), 3.76 - 3.68 (m, 1H),
o ° dioxa-11- 3.66 - 3.56 (m, 1H), 3.56 - 3.48 (m, 1H),
azatetracyclo[1 3.23 -3.10 (m, 2H), 3.11 - 2.84 (m, 2H),
7.2.2.007.0M,1t 2.80 -2.67 (m, 1H), 2.65 - 2.54 (m, 1H),
ricosa-2,4,6-

trien-10-one

2.31 (dq, J = 4.2, 13.0 Hz, 1H), 2.26 -
1.15 (m, 11H).

Rel-2-
{[(1s,15S,16R,
19s)-3-fluoro-

TH NMR (500 MHz, DMSO-d6) & 7.21
-7.11 (m, 1H), 6.75 (t, ] = 8.9 Hz, 1H),
6.69(d,J=8.2Hz, 1H),5.31(d, J=10.3
Hz, 1H), 5.03 - 4.95 (m, 1H), 3.97 (d, J

J:\ 10-0x0-8,18- =10.3Hz, 1H),3.79 (t, ] = 10.3 Hz, 1H),
oY, | dioxa-ll- o e | 371-362 (. 2H). 361 (brs. 1H), 3.50
162 \D 27‘2;“;%??0"1 101[6]{ Efz 5] -3.43 (m, 1H), 3.42 -3.37 (m, 1H), 3.30
; ’/go Ak : -3.23 (m, 1H), 3.07 - 2.95 (m, 1H), 2.79
0 oSS -2.68 (m, 1H), 2.65 - 2.55 (m, 1H), 2.36
trien-15-
yljamino}eyclo (brdd, J=2.7, 10.6 Hz, 1H), 2.30 - 2.16
butanc-1- (m, 2H), 2.14 - 1.96 (m, 3H), 1.90 - 1.79
carbonitrile (m, 1H), 1.76 - 1.59 (m, 3H), 1.54 - 1.05
(m, 6H).
o [ Rel-

g (1s,15S,16R,19 '"H NMR (400 MHz, MeOD) § 7.18 -
" 5)-3-fluoro-15- 6.99 (m, 1H), 6.85 - 6.49 (m, 2H), 5.34 -
163 \b ({4- [IMHHT™ | 521 (m, 1H), 4.99 - 4.8 (m, 1H), 4.15 -
] \ hydroxybicyclo | 4874 4.08 (m, 1H), 3.92 - 3.82 (m, 1H), 3.76 -
j° [2.2.2]octan-1- 3.64 (m, 2H), 3.63 - 3.54 (m, 1H), 3.51 -
° yl}amino)- 3.37 (m, 1H), 3.20 - 3.07 (m, 1H), 2.97 -

8,18-dioxa-11-
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azatetracyclo[1 2.88 (m, 1H), 2.75 -2.21 (m, 2H), 2.20 -
7.2.2.027.01 18]t 1.15 (m, 22H).

ricosa-2.,4,6-

trien-10-one

Rel-

(1s,158,16R,19
s)-3-fluoro-15-
{[3-
(hydroxymethyl
Ybicyclo[1.1.1]p

'H NMR (400 MHz, MeOD) & 7.20 -
7.04 (m, 1H), 6.74 - 6.60 (m, 1H), 5.30
(d,J=10.5Hz, 1H), 5.27 - 5.18 (m, 1H),
412 (d, J=10.5 Hz, 1H), 3.91 (t, J =
10.1 Hz, 1H), 3.82 - 3.73 (m, 1H), 3.69

HN
164 °\© entan-1- 4[11\5/[; IgI]* (brs, 1H), 3.62 (s, 2H), 3.54 - 3.42 (m,
N yl]amino}- ' 2H), 3.19 - 3.08 (m, 1H), 3.07 - 2.97 (m,
jo 8,18-dioxa-11- 1H), 2.80 - 2.60 (m, 1H), 2.30 (dq. J =
° azatetracyclo[1 3.9, 13.0 Hz, 1H), 2.18 (br d, J = 13.5
7.2.2.057.01 1t Hz, 1H), 1.83 (s, 6H), 1.92 - 1.17 (m,
ricosa-2,4,6- 9H).
trien-10-one
Rel- TH NMR (400 MHz, MeOD) 5 7.22 -
(15,15S,16R.19 7.02 (m, 1H), 6.77 - 6.58 (m, 2H), 5.34 -
s)-3-fluoro-15- 5.26 (m, 1H), 5.24 - 5.08 (m, 1H), 4.17 -
({1- 4.08 (m, 1H), 3.98 - 3.89 (m, 1H), 3.86 -
o ™ oxaspiro[4.4]no .| 3:82(m, 2H), 3.81 - 3.72 (m, 1H), 3.71 -
165 \b nan-6- MHH]™ | 3 64 (m, 1H), 3.55 - 3.42 (m, 2H), 3.20 -
" yljamino)- 487.4 3.09 (m, 1H), 3.16 - 2.97 (m, 1H), 3.01 -
o_f° zzgegla"c"ilil[l 2.93 (m, 1H), 2.77 - 2.62 (m, 1H), 2.37 -
799 02)770“316] . 2.24 (m, 1H), 2.23 - 1.19 (m, 20H).
ricosa-2,4,6-
trien-10-one
Rel- TH NMR (400 MHz, MeOD) & 7.13 (dt,
(15.158.16R.19 J=6.5,8.2 Hz, 1H), 6.75 - 6.63 (m, 2H),
$)-3-fluoro-15- 531(d, J = 10.6 Hz, 1H), 5.25 (td, J =
we | {[2-hydroxy-3- 5.0, 15.6 Hz, 1H), 4.13 (d, J = 10.6 Hz,
~ | (propan-2- 1H), 3.95 (t, = 10.2 Hz, 1H), 3.91 - 3.83
166 \b yloxy)propylla | [M+H]" | (m, 1H), 3.80 (br d, J = 13.3 Hz, 1H),
s mino}-8,18- 479.5 3.74 -3.69 (m, 1H), 3.68 - 3.60 (m, 1H),
JAO dioxa-11- 3.57 -3.40 (m, 4H), 3.21 - 3.09 (m, 1H),
° azatetracyclo[1 3.09 - 3.00 (m, 1H), 3.02 - 2.67 (m, 3H),
7.2.2.027.01,1t 2.29 (dq, J = 4.0, 13.0 Hz, 1H), 2.23 -
??0531-3345' 2.15 (m, 1H), 1.99 - 1.79 (m, 3H), 1.73 -
rien-1V-one

1.21 (m, 6H), 1.17 (d, J = 6.2 Hz, 6H).
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Rel-
(1s,15S,16R,19
s)-3-fluoro-15-
[(1-methyl-2-
oxopiperidin-4-

TH NMR (400 MHz, MeOD) & 7.13 (dt,
J=6.6,8.2Hz, 1H), 6.73 - 6.65 (m, 2H),
531(d,J=10.4Hz, 1H), 5.23-5.12 (m,
1H), 4.19 - 4.08 (m, 1H), 3.95 (d, J =

o ey, | IM ) | 101 Hz, 1H), 379 (brd. J = 133 Hz,
. , 4745 1H), 3.71 (brs, 1H), 3.56 - 3.37 (m, 4H),
dioxa-11- 3.35-3.25 (m, 1H), 3.21 - 3.01 (m, 2H),
of" 3%;‘;%?%}13[% 2.94 (s, 3H), 2.78 - 2.60 (m, 2H), 2.38 -
cosad 4.6- 2.07 (mn, 4H), 1.94 - 1.78 (m, 3H), 1.77 -
rien-10-onc 1.33 (m, 6H), 1.27 - 1.17 (m, 1H).
Rel-
(1s,155,16R,19 H NMR (500 MHz, MeOD) § 7.19 -
Ho | s)-3-fluoro-15- 7.08 (m, 1H), 6.75 - 6.60 (m, 2H), 5.31
t4- (d,J=10.4 Hz, 1H), 5.15 - 5.04 (m, 1H),
(hydroxymethyl 414 (d, J = 10.6 Hz, 1H), 4.00 (¢, J =
168 . Dieyelof22.210 | M+H) | 10.0 Hz, 1), 379 (or d J = 129 Hz,
\/5 laminos- 501.4 1H), 3.72 (brs, 1H), 3.61 - 3.49 (m, 1H),
N $.18-dioxa-11- 3.48 - 3.35 (m, 2H), 3.24 - 3.10 (m, 3H),
o_jo aratetracyclof1 2.74 -2.57 (m, 1H), 2.35 - 2.08 (m, 2H),
7‘2'2'0277‘011,16:“ 2.01 - 1.31 (m, ZOH), 1.30 - 1.16 (m,
ricosa-2,4,6- 1H).
trien-10-one
(1s.15S,16R,19 'H NMR (400 MHz, McOD) & 7.48 -
s)-3-fluoro-15- 7.33 (m, 2H), 7.43 - 7.13 (m, 2H), 7.22 -
QC [(3- 7.06 (m, 1H), 7.33 - 6.77 (m, 1H), 6.75 -
w /" | phenyloxetan- 6.57 (m, 2H), 5.37 - 4.60 (m, 4H), 5.24 -
169 ° 3-yhamino]- IMHHI" | 425 (m, 1H), 4.07 - 3.83 (m, 1H), 3.76 -
\ 8.18-dioxa-11- | 495.4 3.69 (m, 1H), 4.00 - 3.65 (m, 2H), 4.32 -
’Jgo fé‘t;t(‘)jiyoc}f’l[%t 3.56 (m, 1H), 4.84 - 3.46 (m, 1H), 3.22 -
o k. 3.06 (m, 1H), 3.44 - 2.72 (m, 1H), 2.71 -
trien10-one 2.48 (m, 1H), 2.69 - 1.04 (m, 12H).
(1s,15R. 168,19 'H NMR (400 MHz, MeOD) & 7.48 -
s)-3-fluoro-15- 7.33 (m, 2H), 7.43 - 7.13 (m, 2H), 7.22 -
QCO (G- 7.06 (m, 1H), 7.33 - 6.77 (m, 1H), 6.75 -
" phenyloxetan- 6.57 (n, 2H), 5.37 - 4.60 (m, 4H), 5.24 -
170 o~ } 3-yhamino]- | [MHH]" | 4 55 (m_ 1H), 4.07 - 3.83 (m, 1H), 3.76 -
O 8.18-dioxa-11- | 495.4 3.69 (m, 1H), 4.00 - 3.65 (m, 2H), 4.32 -
’/go ;‘Z;‘tgtéffyg}ﬂ[j]t 3.56 (m, 1H), 4.84 - 3.46 (m, 1H), 3.22 -
o HoosaD 46 3.06 (m, 1H), 3.44 - 2.72 (m, 1H), 2.71 -

trien-10-one

2.48 (m, 1H), 2.69 - 1.04 (m, 12H).
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171

O

Rel-
(1s,15S,16R, 19
$)-15-{[(2R)-
1,1-
difluoropropan-
2-ylJamino }-3-
fluoro-8,18-
dioxa-11-
azatetracyclo[1
7.2.2.0%7.0"1 1]t
ricosa-2(7),3,5-
trien-10-one

[M+H]"
441.1

TH NMR (500 MHz, MeOD) & 7.13 (td,
J=82,6.7Hz, 1H), 6.73 - 6.65 (m, 2H),
587 — 5.56 (m, J = 56.6, 56.6, 3.6 Hz,
1H), 530 (d, J = 10.4 Hz, 1H), 5.21 —
5.08 (m, 1H), 4.12 (d, J = 10.4 Hz, 1H),
3.96 —3.88 (m, 1H), 3.76 (brd,J = 11.7
Hz, 1H), 3.69 (brs, 1H), 3.56 — 3.48 (m,
1H), 3.51 —3.43 (m, 1H),3.19 - 3.09 (m,
2H), 3.10 —2.97 (m, 1H), 2.76 - 2.62 (m,
1H), 2.30 (qd, T = 13.0, 3.8 Hz, 1H), 2.23
~2.13 (m, 1H), 1.91 — 1.77 (m, 3H), 1.69
— 1.44 (m, 3H), 1.43 - 1.31 (m, 2H), 1.26
~1.20 (m, 1H), 1.20 - 1.12 (m, J = 6.7
Hz, 3H).

172

(1s,15R,168,19
$)-15-{[(2R)-
1,1-
difluoropropan-
2-yl]Jamino}-3-
fluoro-8,18-
dioxa-11-
azatetracyclo[1
7.2.2.027.01 19t
ricosa-2(7),3,5-
trien-10-one

[M+H]*
4417

TH NMR (500 MHz, MeOD) 8 7.07 -
7.20 (m, 1 H), 6.64 - 6.74 (m, 2 H), 5.73
(td, J=56.6, 3.6 Hz, 1 H), 5.30 (d, J=10.4
Hz, 1 H), 5.14 - 5.22 (m, 1 H), 4.12 (d,
J=10.6 Hz, 1 H), 3.93 (dd, J=11.0, 9.4
Hz, 1 H), 3.76 (brdd, J=13.7, 3.2 Hz, 1
H), 3.69 (brs, 1 H), 3.43 -3.53 (m, 2 H),
3.03 - 3.20 (m, 3 H), 2.62 - 2.77 (m, 1
H), 2.30 (qd, J=13.0, 4.1 Hz, 1 H), 2.19
(brdd, J=11.9, 4.3 Hz, 1 H), 1.76 - 1.90
(m,3H),1.43-1.71 (m, 3 H), 1.33-1.43
(m, 2 H), 1.19 - 1.29 (m, 1 H), 1.15 (d,
J=6.7 Hz, 3 H).

173

(1s,15S,16R,19
s)-15-{[(2R)-
1,1-
difluoropropan-
2-ylJlamino }-3-
fluoro-8,18-
dioxa-11-
azatetracyclo[1
7.2.2.02,7.01 19t
ricosa-2(7),3,5-
trien-10-one

[M+H]*
4418

TH NMR (500 MHz, MeOD) & 7.07 -
7.20 (m, 1 H), 6.61 - 6.75 (m, 2 H), 5.55
-5.84 (m, 1 H), 5.30 (d, ]=10.4 Hz, 1 H),
5.08-5.17 (m, 1 H), 4.12 (d, J=10.4 Hz,
1 H), 3.87 - 3.95 (m, 1 H), 3.73 - 3.81
(m, 1H), 3.69 (brs, 1 H), 3.51 -3.57 (m,
1 H), 3.47 (td, J=13.1, 2.7 Hz, 1 H), 3.05
-3.19 (m, 2 H), 2.96 - 3.04 (m, 1 H), 2.61
-2.77(m, 1 H), 2.24 -2.36 (m, 1 H), 2.14
-2.23(m, 1H), 1.77 - 1.91 (m, 3 H), 1.45
-1.70 (m, 3H), 1.32 - 1.43 (m, 2 H), 1.20
-128 (m, 1 H), 1.12 - 1.19 (m, 3 H).
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Rel-
(1s,15S,16R,19
s)-15-{[(1R)-1-
cyclopropyl-
2,2,2-
trifluoroethyl]a
mino }-3-fluoro-
8,18-dioxa-11-
azatetracyclo[1
7.2.2.0%7.0"1 1]t
ricosa-2(7),3,5-
trien-10-one

[M+H]"
485.2

'H NMR (400 MHz, MeOD) & 7.13 (q,
J=7.7Hz, 1 H), 6.57 (d, J=7.9 Hz, 2 H),
5.23-5.38 (m, 1 H), 5.16 (brdd, J=10.4,
4.7 Hz, 1 H), 4.12 (d, J=10.4 Hz, 1 H),
3.88 -4.02 (m, 1 H), 3.74 - 3.87 (m, 1
H), 3.70 (brs, 1 H), 3.42 -3.59 (m, 2 H),
3.31(s, 1 H), 3.07 -3.22 (m, 1 H), 2.80
-3.00 (m, 1 H),2.61-2.79 (m, 1 H), 2.23
-2.39 (m, 1 H), 2.19 (brd, J=143 Hz, 1
H), 1.77 -1.97 (m, 3H), 1.17 - .72 (m,
6 H), 0.92 - 1.06 (m, 1 H), 0.41 - 0.81
(m, 4 H).

(1s,15R, 168,19
$)-15-{[(1R)-1-
cyclopropyl-
2.2,2-
trifluoroethyl]a
mino }-3-fluoro-
8.18-dioxa-11-
azatetracyclo[1
7.2.2.02,7.01 19t
ricosa-2(7),3,5-
trien-10-one

H NMR (500 MHz, MeOD) 5 7.18 -
7.07 (m, 1H), 6.72 - 6.63 (m, 2H), 5.32 -
5.26 (m, 1H), 5.15 - 5.05 (m, 1H), 4.15 -
4.08 (m, 1H), 3.90 (dd, J = 9.4, 11.0 Hz,
1H), 3.79 - 3.72 (m, 1H), 3.71 - 3.65 (m,
1H), 3.57 - 3.52 (m, 1H), 3.51 - 3.43 (m,
1H), 3.18 - 3.05 (m, 2H), 2.66 - 2.58 (m,
1H), 2.77 - 2.24 (m, 2H), 2.23 - 1.78 (m,
2H), 1.83 - 1.55 (m, 4H), 1.54 - 1.40 (m,
2H), 1.42 - 1.20 (m, 2H), 1.00 - 0.86 (m,
1H), 0.68 - 0.45 (m, 4H).

176

(1s,15S,16R,19
s)-15-{[(1R)-1-
cyclopropyl-
2,2,2-
trifluoroethyl]a
mino }-3-fluoro-
8,18-dioxa-11-
azatetracyclo[1
7.2.2.02,7.01,16]¢
ricosa-2(7),3,5-
trien-10-one

TH NMR (500 MHz, MeOD) & 7.18 -
7.07 (m, 1H), 6.72 - 6.63 (m, 2H), 5.32 -
5.26 (m, 1H), 5.15 - 5.05 (m, 1H), 4.15 -
4.08 (m, 1H), 3.90 (dd, J= 9.4, 11.0 Hz,
1H), 3.79 - 3.72 (m, 1H), 3.71 - 3.65 (m,
1H), 3.57 - 3.52 (m, 1H), 3.51 - 3.43 (m,
1H), 3.18 - 3.05 (m, 2H), 2.66 - 2.58 (m,
1H), 2.77 - 2.24 (m, 2H), 2.23 - 1.78 (m,
2H), 1.83 - 1.55 (m, 4H), 1.54 - 1.40 (m,
2H), 1.42 - 1.20 (m, 2H), 1.00 - 0.86 (m,
1H), 0.68 - 0.45 (m, 4H).

~
. .
177 VD

Rel-(2S,3R)-2-
methyl-3-
{[(1s,15S,16R,
19s)-3-fluoro-
10-0x0-8,18-
dioxa-11-
azatetracyclo[1
7.2.2.027.01 19t
ricosa-2.,4.,6-
trien-15-

[M+H]*
444.5

TH NMR (600 MHz, MeOD) & 7.13 (dt,
J=64,82Hz 1H), 6.72 - 6.64 (m, 2H),
5.30(d,J=10.4 Hz, 1H), 5.16 - 5.08 (m,
1H), 4.12 (d, T = 10.4 Hz, 1H), 3.93 (dd,
J=195,11.0 Hz, 1H), 3.77 (br dd, J =
2.8, 13.3 Hz, 1H), 3.69 (brs, 1H), 3.53 -
3.44 (m, 2H), 3.18 - 3.11 (m, 1H), 3.11 -
3.06 (m, 1H), 3.04 - 2.96 (m, 2H), 2.74 -
2.64 (m, 1H), 2.30 (dq, J = 4.0, 13.0 Hz,
1H), 2.19 (brdd, J = 4.0, 12.1 Hz, 1H),
1.89 - 1.77 (m, 3H), 1.68 - 1.58 (m, 1H),
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yl]amino }butan
enitrile

1.57 - 1.45 (m, 2H), 1.42 - 1.34 (m, 2H),
1.30 (d,J = 7.1 Hz, 3H), 1.26 - 1.20 (m,
1H), 1.20 (d, J = 6.4 Hz, 3H).

Rel-(2R,38)-2-
methyl-3-
{[(1s,15S,16R,
19s)-3-fluoro-

TH NMR (600 MHz, MeOD) 6 7.13 (dt,
J=64,82Hz 1H), 6.72 - 6.65 (m, 2H),
5.30(d,J=10.4 Hz, 1H), 5.14 - 5.04 (m,
1H), 4.12 (d, T = 10.4 Hz, 1H), 3.92 (dd,
J=9.4,10.9Hz, 1H), 3.76 (brd, T=11.0

Wt 10-0x0-8,18- Hz, 1H), 3.69 (br s, 1H), 3.58 (dd, J =
178 °\© dioxa-11- [M+H[* | 3.9, 9.1 Hz, 1H), 3.48 (dt, J = 2.7, 13.3
\ azatetracyclo[l | 444.5 Hz, 1H), 3.18 - 3.10 (m, 1H), 3.00 - 2.88
//ko 7.2.2.02,7.0"16]¢ (m, 3H), 2.75 - 2.64 (m, 1H), 2.30 (dq, J
° ricosa-2,4,6- =42, 13.0 Hz, 1H), 2.18 (brd,J = 12.7
trien-15- Hz, 1H), 1.89 - 1.78 (m, 3H), 1.69 - 1.59
ylJaminobutan (m, 1H), 1.59 - 1.44 (m, 2H), 1.42 - 1.34
enitrile (m, 2H), 1.30 (d, J = 7.1 Hz, 3H), 1.23
(d,7=6.4Hz, 3H), 1.23 - 1.18 (m, 1H).
TH NMR (600 MHz, MeOD) & 7.13 (dt,
J=6.5,83 Hz, 1H), 6.73 - 6.64 (m, 2H),
Rel-(2R 3R)-2- 5.30 (d,J=10.4 Hz, 1H), 5.17 - 5.06 (m,
methyl-3- 1H), 4.13 (d, T = 10.4 Hz, 1H), 3.94 (dd,
{[(15,155,16R, J= 9.5, 11.0 HZ, lH), 3.76 (br dd, J=
c/\/,/n 195)-3-fluoro- 3.0, 13.8 Hz, 1H), 3.70 (br s, 1H), 3.52
WX 10-0x0-8,18- (dd,J =4.0, 9.4 Hz, 1H), 3.51 - 3.44 (m,
179 °\© dioxa-11- [M+H]* | 1H), 3.18 - 3.11 (m, 1H), 3.10 - 3.04 (m,
\ azatetracyclo[1 | 444.5 1H), 3.00 - 2.93 (m, 1H), 2.89 (dg, J =
’fo 7.2.2.027.016]¢ 5.0, 7.1 Hz, 1H), 2.75 - 2.64 (m, 1H),
° ricosa-2,4,6- 2.30 (dq, J = 4.1, 13.0 Hz, 1H), 2.18 (br
trien-15- d, J=12.8 Hz, 1H), 1.89 - 1.78 (n, 3H),
yl]valpino}butan 1.66 - 1.56 (m, 1H), 1.54 - 1.44 (m, 2H),
enitrile 1.42 - 1.34 (m, 2H), 1.27 (d, ] = 7.2 Hz,
3H), 1.25-1.21 (m, 1H), 1.20 (d, ] = 6.4

Hz, 3H).
Rel-(28,35)-2- TH NMR (600 MHz, MeOD) & 7.13 (dt,
methyl-3- J=6.4,82Hz 1H), 6.72 - 6.65 (m, 2H),
{[(1s,15S,16R, 5.30 (d, T=10.4 Hz, 1H), 5.14 - 5.05 (m,
W 4 | 19s)-3-fluoro- 1H), 4.12 (d, J = 10.4 Hz, 1H), 3.99 -
LN, 10-0x0-8,18- 3.90 (m, 1H), 3.81 - 3.74 (m, 1H), 3.69
120 \b dioxa-11- IMHHI" | (brs, 1H), 3.64 (dd, T = 4.0, 9.2 Hz, 1H),
N azatetracyclo[1 | 444.5 3.49 (dt, J = 2.9, 13.2 Hz, 1H), 3.17 -
o,ﬁ° 7;22'0;’740;136]‘ 3.11 (m, 1H), 3.03 - 2.92 (m, 2H), 2.80 -
I‘rf;fals 0 2.74 (m, 1H), 2.74 - 2.65 (m, 1H), 2.30
yljamino}butan (dq, J = 4.1, 13.0 Hz, 1H), 2.22 - 2.15
eitrile (m, 1H), 1.89 - 1.76 (m, 3H), 1.71 - 1.54

(m, 2H), 1.48 (ddt, = 1.2, 4.2, 13.4 Hz,
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1H), 1.42 - 1.35 (m, 2H), 1.34(d, J=7.1
Hz, 3H), 1.22 (d, J = 6.4 Hz, 3H), 1.26 -
1.20 (m, 1H).

TH NMR (400 MHz, CDCLs) 5 6.87 -

Rel-1- 6.78 (m, 2H), 6.67 (dd, J = 4.6, 8.3 Hz,
({[(1s,15S,16R, 1H), 5.26 - 5.18 (m, 1H), 5.09 (d,J =
on | 19s)-4-fluoro- 10.4 Hz, 1H), 4.25 (d, J = 10.4 Hz, 1H),
AS 10-0x0-8,18- 3.87-3.78 (m, 1H), 3.74 - 3.62 (m, 2H),
™ g;zi‘;'rlai'clo[l gy | 2520 T= 4193 H 1), 3,49 -3.40
181 \\)J 729 0° 7y0“ it | 4427 (m, 1H), 3.07 - 2.98 (m, 1H), 2.92 (d, J
N Joe e : =12.8 Hz, 1H), 2.72 (d, J = 12.8 Hz,
ricosa-2(7),3,5-
/fo trien.15- 1H), 2.72 - 2.60 (m, 1H), 2.57 - 2.44 (m,
F ° yiJamino}meth 1H), 2.29 - 2.15 (m, 1H), 2.14 - 2.04 (m,
yheyclopropan 1H), 1.95 - 1.77 (m, 3H), 1.30 - 1.26 (m,
e-1-carbonitrile 2H), 1.71 - 1.18 (m, 6H), 1.05 - 0.81 (m,
2H).
H NMR (500 MHz, MeOD) 5 7.82 -
Rel-1- 7.76 (m, 1H), 6.83 - 6.76 (m, 1H), 5.26
({[(15.155.16R. (d,J=11.1Hz, 1H), 5.24 - 5.17 (m, 1H),
| 199)-3-methyl- 436 (d,J=11.1Hz, 1H), 4.00 - 3.92 (m,
A{/ 10-0x0-8, 18- 1H), 3.74 (br d, J = 12.9 Hz, 1H), 3.70
" dioxa-6.11- (brs, 1H), 3.54 (dd, J = 4.0, 9.3 Hz, 1H),
182 o\b diazatetracyclo[ | [M+H]* | 3.52-3.42 (m. 1H), 3.06 - 2.98 (m, 1H),
( 17.2.2.027.01 16 | 439.3 2.97-2.89 (m, 2H), 2.70 (d, ] = 12.8 Hz,
N ’/go Jtricosa-2,4.6- 1H), 2.71 - 2.59 (m, 1H), 2.42 - 2.29 (m,
\ e trien-15- 1H), 2.32 (s, 3H), 2.20 (brd, J = 12.5Hz,
yl]Jamino }meth 1H), 1.93 - 1.79 (m, 3H), 1.73 - 1.51 (m,
ylcyclopropan 2H), 1.53 - 1.46 (m, 1H), 1.45 - 1.27 (m,
e-1-carbonitrile 2H), 1.22 - 1.12 (m, 1H), 1.26 - 0.97 (m,
4H).
Rel-
(15.155.16R 19 'H NMR (400 MHz, MeOD) 5 7.83 -
§)-3-methyl-15- 7.75 (m, 1H), 6.85 - 6.76 (m, 1H), 5.34 -
LA {[(2R)-1,1,1- 5.23 (m, 1H), 5.22 - 5.15 (m, 1H), 4.36
HN/\fF trjﬂuoropropan. (d, J=11.1Hz, 1H), 3.99 - 3.90 (m, 1H),
X °\© 2-ylJamino}- [M+H]* | 3.78 -3.64 (m, 2H), 3.52 - 3.41 (m. 3H),
183 e N 8,18-dioxa- 456.3 3.09 (brdd, J=5.3, 11.9 Hz, 1H), 3.04 -
NS //Qo 6,11- 2.97 (m, 1H), 2.73 - 2.58 (m, 1H), 2.42 -
N\ e diazatetracyclo[ 2.32 (m, 1H), 2.32 (s, 3H), 2.26 - 2.10

17.2.2.027.01,16
]tricosa-2,4,6-
trien-10-one

(m, 1H), 1.92 - 1.77 (m, 3H), 1.73 - 1.13
(m, 9H).
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(25)-2-methyl-
3-
{[(1s,15S,16R,
19s)-3-fluoro-

TH NMR (500 MHz, MeOD) 5 7.16 -
7.10 (m, 1H), 6.72 - 6.65 (m, 2H), 5.31
(d,J=10.4Hz, 1H), 5.22 -5.13 (m, 1H),
4.12(d, T = 10.4 Hz, 1H), 3.96 - 3.89 (m,

"N’\{H, 10-0x0-8.18- 1H), 3.77 (dd, T = 2.6, 13.7 Hz, 1H), 3.70
184 °\© dioxa-11- [M+H[* | (br's, 1H), 3.55 - 3.45 (m, 2H), 3.19 -
\ azatetracyclo[1 | 430.5 3.10 (m, 1H), 2.95 - 2.83 (m, 4H), 2.75 -
F jc 7.2.2.02,7.0 9]¢ 2.62 (m, 1H), 2.30 (dq, J = 4.1, 13.0 Hz,
0 ricosa-2,4.6- 1H), 2.22 - 2.15 (m, 1H), 1.92 - 1.78 (m,
trien-15- 3H), 1.68 - 1.44 (m, 3H), 1.33 - 1.31 (m,
ylJamino}propa 3H), 1.43 - 1.29 (m, 2H), 1.28 - 1.19 (m,
nenitrile 1H).
TH NMR (600 MHz, MeOD) § 7.13 (td,
(25)-2-methyl- J=8.2,6.6 Hz, 1H), 6.72 — 6.64 (m, 2H),
- 5.31(d,J=10.4 Hz, 1H), 5.22 - 5.15 (m,
. {[(1S,15R,165, lH), 4.12 (d, J=104 HZ, 1H), 397 -
#' | 195)-3-fluoro- 3.89 (m, 1H), 3.80 — 3.73 (m, 1H), 3.70
w %, | 10-0x0-8.18- (brs, 1H), 3.55 (dd, 1=9.3, 3.9 Hz, 1H),
185 °w,,,© dioxa-11- [M+H]* | 3.49 (td, J = 13.2, 2.3 Hz, 1H), 3.18 —
\ azatetracyclo[l | 430.2 3.10 (m, 1H), 2.94 — 2.84 (m, 4H), 2.75
F jo 7.2.2.027.01,16]¢ —2.64 (m, 1H), 2.30 (qd, J = 13.0, 4.0
o ricosa-2,4.6- Hz, 1H),2.23 -2.13 (m, 1H), 1.88 - 1.78
trien-15- (m, 3H), 1.68 — 1.59 (m, 1H), 1.59 — 1.52
ylJamino }propa (m, 1H), 1.49 (td, T = 13.9, 3.7 Hz, 1H),
nenitrile 1.44 — 1.34 (m, 2H), 1.33 (br d, J = 6.4
Hz, 3H), 1.27 — 1.19 (m, 1H).
(2R)-2-methyl- "H NMR (500 MHz, CDCLs) & 7.13 -
3. 7.03 (m, 1H), 6.71 (t, J = 8.6 Hz, 1H),
. | 11a1s.158,16R, 6.54 (d, J = 8.1 Hz, 1H), 5.36 - 5.24 (m,
,/ 195)-3-fluoro- 1H), 5.10 (d, J = 10.3 Hz, 1H), 4.29 (d,J
w’ %, | 10-0x0-8.18- =10.3 Hz, 1H), 3.87 (brt, J = 10.0 Hz,
186 °\© dioxa-11- [M+H]* | 1H), 3.74 (brs, 1H), 3.67 (brd,J = 13.3
\ azatetracyclo[1 | 430.5 Hz, 1H), 3.56 (br dd, J = 3.8, 9.2 Hz,
F j° 7.2.2.027.01 16t 1H), 3.52 - 3.43 (m, 1H), 3.20 - 3.10 (m,
o ricosa-2,4,6- 1H), 2.99 (br s, 5H), 2.61 (dg, T = 4.3,
trien-15- 12.8 Hz, 1H), 2.23 (dq, J = 4.0, 13.0 Hz,
ylJaminojpropa 1H), 2.15 - 2.07 (m, 1H), 1.94 - 1.80 (m,
nenitrile 3H), 1.58 (brs, 2H), 1.49 - 1.28 (m, 7H).
4 | @R)-2-methyl- 'H NMR (500 MHz, CDCls) & 7.13 -
/~/ 3- 7.05 (m, 1H), 6.71 (t, ] = 8.8 Hz, 1H),
om, 3 % | {UsISR.IGS, M+H]® | 6.54(d.J=8.0 Hz 1H). 538 - 5.26 (m,
187 O }gs)-3-f;u(1)g0- 430.5 1H), 5.09 (d,J = 10.3 Hz, 1H), 4.29 (d,J
F j° dio’i;‘f)l'lj i =10.3 Hz, 1H), 3.97 - 3.84 (m, 1H), 3.74
o azatetracyclo| 1 (brs, 1H), 3.67 (br d, J = 13.6 Hz, 1H),

7.2.2.027.01 16]¢

3.55 (brdd, J=3.2, 8.9 Hz, 1H), 3.49 (br
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ricosa-2.4,6- t.J=13.1 Hz, 1H), 3.19 - 3.11 (m, 1H),
trien-15- 4.00 - 2.81 (m, 5H), 2.60 (dq, J = 3.8,
yl]amino }propa 12.9 Hz, 1H), 2.26 - 2.15 (m, 1H), 2.13
nenitrile (brd,J =132 Hz 1H), 1.87 (brd, J =
11.1 Hz, 1H), 2.04 - 1.80 (m, 2H), 1.58
(brs, 2H), 1.50 - 1.29 (m, 7H).
TH NMR (500 MHz, CDCls) 5 7.84 -
Rel-1- 7.80 (m, 1H), 7.17 (dd, J = 3.0, 8.1 Hz,
({[(1s,1585,16R, 1H), 5.36 - 5.23 (i, 1H), 5.44 - 5.12 (m,
19s)-4-fluoro- 1H), 4.53 (d, T = 11.1 Hz, 1H), 3.89 (br
10-0x0-8,18- t,J=10.2 Hz, 1H), 3.85 - 3.70 (m, 1H),
dioxa-6,11- .| 4.59-3.63(m, 1H), 3.56 (dd, ] = 4.0, 9.4
188 ;‘;a;a;e;;afgf}?g N | B 1), 315 or s, TH), 3,04 (bord, T =
Lt ' 13.0 Hz, 1H), 2.84 - 2.76 (m, 1H), 3.49
]tricosa-2.4,6-
trien-15. -2.75 (m, 1H), 2.68 - 2.50 (m, 2H), 2.30
yiJamino}meth (dq. J = 4.3, 12.8 Hz, 1H), 2.14 - 2.07
yheyclopropan (m, 1H), 1.99 - 1.79 (m, 3H), 1.73 - 1.57
o-1-carbonitrile (m, 2H), 1.53 - 1.23 (m, 6H), 1.21 - 1.07
(m, 1H), 1.04 - 0.86 (m, 1H).
L TH NMR (500 MHz, CDCls) 5 7.88 -
({[(15.155.16R. 7.76 (m, 1H), 7.21 - 7.11 (m, 1H), 5.28 -
195)-4-fluoro- 5.20 (m, 1H), 5.19 - 5.12 (m, 1H), 4.56 -
10-0x0-8, 18- 4.51 (m, 1H), 3.90 - 3.80 (m, 1H), 3.73 -
dioxa-6.11- 3.62 (m, 2H), 3.56 - 3.49 (m, 1H), 3.47 -
189 diazatetracyclo[ | [M+H]* | 3.38 (m, 1H), 3.08 - 2.99 (m, 1H), 2.97 -
17.2.2.027.0116 | 443.4 2.90 (m, 1H), 2.72 - 2.67 (m, 1H), 2.66 -
Jtricosa-2.4.,6- 2.50 (m, 2H), 2.36 - 2.26 (m, 1H), 2.16 -
trien-15- 2.06 (m, 1H), 1.94 - 1.86 (m, 1H), 1.78
ylJamino jmeth (brd, J=4.1 Hz, 2H), 1.72 - 1.50 (m,
yDcyclopropan 2H), 1.49 - 1.19 (m, 6H), 1.05 - 0.79 (m,
e-1-carbonitrile 2H).
1- 'H NMR (500 MHz, CDCls) § 7.93 -
({[(1s,15R,16S, 7.73 (m, 1H), 7.22 - 7.11 (m, 1H), 5.27 -
v | 195)-4-fluoro- 5.20 (m, 1H), 5.19 - 5.13 (m, 1H), 4.57 -
/| 10-0x0-8,18- 4.51 (m, 1H), 3.90 - 3.81 (m, 1H), 3.75 -
o ﬁiﬁifulai clof | pupeprye | 362 (- 2H). 357 -3.49 (m. 18, 347 -
190 . 17.2.2.02,7%1216 34 3.38 (m, 1H), 3.07 - 2.98 (m, 1H), 2.97 -
Jtricosa.2.4.6. 2.91 (m, 1H), 2.74 - 2.67 (m, 1H), 2.66 -
trien-15. 2.50 (m, 2H), 2.37 - 2.26 (m, 1H), 2.16 -
yljamino}meth 2.06 (m, 1H), 1.94 - 1.86 (m, 1H), 1.86 -
yDeyclopropan 1.76 (m, 2H), 1.70 - 1.54 (m, 2H), 1.52 -
e-1-carbonitrile 1.20 (m, 6H), 1.04 - 0.77 (m, 2H).
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Rel- 'H NMR (500 MHz, MeOD) 3 7.87 -
(1s,158,16R,19 7.79 (m, 1H), 7.40 - 7.31 (m, 1H), 5.29
on\ , | 9-4Aluoro-15- (d,J=11.1Hz, 1H), 5.26 - 5.20 (m, 1H),
UG- 479 -4.61 (m, 4H), 439 (d, J= 11.1 Hz,
™ ﬂlu"ro‘;lxitan':" e | D 398 -3.92.(m. 1H). 3.76 (brd. J =
191 \23 f),)f:;lefs_yd}ﬁgf‘ 4[11\5/[2 : I | 1321z, 1H). 3.69 (brs, 1H). 3.53 - 3.43
N 1L : (m, 2H), 3.27 - 3.18 (m, 2H), 2.96 - 2.86
F \/ \ ojo diazatetracyclo| (m, 1H), 2.74 - 2.58 (m, 2H), 2.41 - 2.28
N 17.2.2.02.7.01 16 (ln, IH), 2.18 (br d, J =137 HZ, IH),
Jtricosa-2.4.6- 1.95 - 1.78 (m, 3H), 1.69 - 1.33 (m, SH),
trien-10-one 1.31 - 1.23 (m, 1H).
Rel- )
(15.145.15R18 H NMR (500 MHz, MeOD) & 7.16 —
- §)-4-methyl-14- 7.12 (m, 1H), 5.25 - 5.19 (m, 1H), 5.16
;\g {[eR)-1,1,1- —5.01 (m, 1H), 4.32 —4.24 (m, 1H), 3.94
N " | trifluoropropan- —3.88 (m, 1H), 3.89 —3.80 (m, 1H), 3.70
19 \b 2-yllamino}- | [M+H]" | —3.64 (m. 4H),3.63 —3.50 (m, 1H), 3.50
N 7,17-dioxa- 4452 ~3.43 (m, 1H), 3.43 - 3.33 (m, 1H), 3.04
2\ Ojo 4,5,10- ~2.86 (m, 1H), 2.56 — 2.40 (m, 2H), 2.20
wer N triazatetracyclo ~2.10 (m, 1H), 1.92 — 1.69 (m, 4H), 1.67
[16.2.2.025.0%! — 129 (m, 6H), 1.26 (dd, ] = 11.7, 6.7
S]docosa-2,5- Hz, 3H).
dien-9-one
Rel-3- TH NMR (400 MHz, MeOD) & 7.07 -
{[(1s,15S,16R, 7.23 (m, 1 H), 6.63 - 6.75 (m, 1 H), 5.31
S | 199)-3-fluoro- (d, I=10.4 Hz, 1 H), 5.15 (br dd, J=10.4,
ﬁ 10-0x0-8,18- 4.9 Hz, 1 H), 4.13 (d, J=10.5 Hz, 1 H),
L cs dioxa-11- 3.90 - 4.00 (m, 1 H), 3.79 (br d, I=13.3
193 o azatetracyclol[l | \pype | Bz, 1 H), 3.67 - 374 (m, 1 H), 3.43 -
\b 7;2-2-05 '70 ; s]t 430.3 3.61 (m, 2 H), 3.23 - 3.31 (m, 1 H), 3.09
F N I‘rfonsab( ).3.5- -3.22 (m, 2 H), 3.06 (br d, J=4.5 Hz, 1
o/fo l]emino}bum H), 2.52 - 2.81 (m, 3 H), 2.30 (qd,
Yo J=13.0, 4.0 Hz, 1 H), 2.14 - 2.23 (m, 1
enitrile
H), 1.77 - 1.93 (m, 3 H), 1.15 - 1.74 (m,
9 H).
(3R)-3- TH NMR (500 MHz, McOD) 5 7.08 (td,
| {105.155.16R, J=83,6.4 Hz 1H), 6.69 (ddd, J = 9.4,
7| 19s)-3-fluoro- 83, 1.1 Hz, 1H), 6.53 (dt, J = 8.2, 1.0
o, 10-ox0-8,18- Hz, 1H), 5.19 (dd, J = 8.5, 3.0 Hz, 1H),
o ™ dioxa-11- 509 (d, J = 10.3 Hz, 1H), 429 (d, J =
194 \b azatet‘"j‘iyclllollﬁl ND 10.3 Hz, 1H), 3.84 (t, J = 10.4 Hz, 1H),
. N 7;2-2-0; ~70 N 5]t 3.71 (s. 1H), 3.65 (d, J = 13.7 Hz, 1H),
//go ?rf:r?aIS( )-3.5- 3.56 (dd, J = 9.2, 4.0 Hz, 1H), 3.52 —
o Jaminobutan 3.41 (m, 1H), 3.29 (s, 1H), 3.14 (i, J =
Y Jaminoy 12.0, 5.5 Hz, 1H), 3.04 (s, 1H), 2.70 —
enitrile
2.38 (m, 3H), 2.22 (qd, J = 13.0, 4.3 Hz,
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1H), 2.12—2.06 (m, 1H), 1.93 — 1.73 (m,
3H), 1.70 — 1.15 (m, 10H).

(35)-3-
{[(1s,15S,16R,
19s)-3-fluoro-

TH NMR (500 MHz, McOD) 6 7.13 —
7.04 (m, 1H), 6.70 (ddd, = 9.3,8.3, 1.1
Hz, 1H), 6.53 (dt, J = 8.2, 1.0 Hz, 1H),

7 10-ox0-8,18- 5.21 (s, 1H), 5.11 — 5.05 (m, 1H), 4.34 —
s dioxa-11- 4.26 (m, 1H), 3.87 (d, J = 8.2 Hz, 1H),
s . \@ 271z;1t§t(r)22107y0011101[61]t D 3.72 (s, 1H), 3.66 (d. 1= 129 Hz, 1H), |
22050, 3.54 — 3.43 (m, 2H), 3.37 (s, 1H), 3.14
F N Ef:nsal'g(7)’3’5' (tt, T =12.1, 5.5 Hz, 1H), 3.06 (s, 1H),
jo o 275 (td, T = 16.8, 7.8 Hz, 1H), 2.66 —
o yl]amino }butan
itrile 2.52 (m, 1H), 2.26 — 2.14 (m, 1H), 2.11
(d,J=14.4 Hz, 1H), 1.86 (d, J = 12.7
Hz, 3H), 1.75 — 1.14 (m, 10H).
H NMR (500 MHz, McOD) 6 7.12 —
Rel3- 7.03 (m, 1H), 6.69 (ddd, T=9.4,8.3, 1.1
{[(15,15R,16S, HZ, IH), 6.53 (d, J=81 HZ, lH), 5.19
7 | 195)-3-fluoro- (dd, J=11.0, 5.3 Hz, 1H), 5.09 (dd, J =
10-0x0-8.18- 10.3, 1.3 Hz, 1H), 4.28 (dd, J=10.3, 1.7
m o | dioxa-11- Hz, 1H), 3.84 (1, J = 10.2 Hz, 1H), 3.73
196 o~ azatetracyclo[l | ND —3.68 (m, 1H),3.65 (d, J = 13.7 Hz, 1H),
O 7.2.2.027.01 1] 3.52 — 3.40 (m, 1H), 3.30 (s, 1H), 3.14
F j° ricosa-2(7).3.5- (tt. J=12.0, 5.5 Hz, 1H), 3.59 — 2.68 (m,
o trien-15- 1H), 2.98 (d, J = 26.9 Hz, 1H), 2.66 —
yl]Jamino jbutan 2.35 (m, 2H), 2.22 (qd, T = 13.1, 42 Hz,
enitrile 1H), 2.09(d, J = 14.1 Hz, 1H), 1.84 (q,J
=18.3 Hz, 3H), 1.69 — 1.16 (m, 10H).
Rel-
(15,15S,16R, 19
we s)-3.4-difluoro-
Sy 15-{[2-
S hydroxy-1-(1-
i~ methyl-1H-
197 °\)J°H pyra7?01-3- S[IXI; 4H]+ ND
N yDethyl]amino} ’
’ ’fo -8,18-dioxa-11-
F o azatetracyclo[1

7.2.2.0%7.01 16]¢
ricosa-2(7),3.5-
trien-10-one
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Rel-
(1s,15S,16R,19
s)-3-fluoro-15-

'"H NMR (400 MHz, MeOD) § 7.33 —

@LOH {[2S)-1- 7.23 (m, 4H), 7.24 — 7.16 (m, 1H), 7.12
" hydroxy-3- —6.96 (m, 1H), 6.68 —6.58 (m, 1H), 5.32
™ o\b phenylpropan- [M+H]* —5.00 (m, 2H), 4.09 (dd, J = 15.8, 10.5
( 2-ylJamino}- 515.4 Hz, 1H), 3.93 —3.33 (m, 7H), 3.21 - 2.93
F ,f° 8,18-dioxa-11- (m, 3H), 2.91 —2.52 (m, 3H), 2.36 — 1.96
o azatetracyclo[1 (m, 2H), 1.76 (dd, J = 31.1, 13.3 Hz,
7.2.2.007.0M 1t 4H), 1.65 — 1.13 (m, 7H).
ricosa-2,4,6-
trien-10-one
TH NMR (500 MHz, MeOD) § 7.13 (td,
Rel- J=83, 64 Hz, 1H), 6.69 (dd, ] = 9.7,
(15.158.16R.19 7.9 Hz, 2H), 5.37 - 5.27 (m, 1H), 5.27 -
o $)-3-fluoro-15- 4.97 (m, 1H), 4.23 — 4.04 (m, 3H), 4.03
[(4- —3.96 (m, 1H), 3.93 (ddd, T = 11.7, 9.3,
o ™ o | hydroxyoxolan- - 2.7 Hz, 1H), 3.87 — 3.73 (m, 1H), 3.70
199 VJ 3-yl)amino]- 1495 (s, 1H), 3.65 (dt, J = 9.5, 2.0 Hz, 1H),
. N 8,18-dioxa-11- : 3.62 — 3.43 (m, 3H), 3.35 (dddd, J =
o,/g° azatetracyclo[1 10.5, 8.5, 4.2, 2.5 Hz, 1H), 3.20 — 3.09
7.2.2.0°7.0M, 1]t (m, 1H), 3.03 —2.90 (m, 1H), 2.69 (qd, J
ricosa-2,4,6- =13.6, 5.4 Hz, 1H), 2.30 (qd, J = 13.0,
trien-10-one 42 Hz, 1H), 2.18 (d, J = 14.3 Hz, 1H),
1.96 —1.77 (m, 3H), 1.70 — 1.16 (m, 7H).
Rel- TH NMR (400 MHz, CDCl3) § 6.90 (dd,
.k (1s,155,16R,19 7=9.0, 10.8 Hz, 1H), 6.57 (dd, J = 6.6,
ZS $-15-33- 11.2 Hz, 1H), 5.14 - 5.06 (m, 1H), 5.04
o diﬂ‘ig’r:asze“dm @ J=103 Hz 1H), 424 (d, J = 103
200 \b G fi/uoro’-S 1g. | IMFHI® | Hz 1H),3.87-3.79 (m, 1H), 3.75 - 3.53
N dioxal L. 4572 (m, 6H), 3.48 - 3.35 (m, 2H), 2.69 - 2.41
ojo azatetracyclo[l (m, 3H), 2.27 - 2.11 (m, 1H), 2.07 (br d,
F 722,007,001 16]¢ J = 14.0 Hz, 1H), 1.95 - 1.81 (m, 2H),
F ﬁ'co'sé_z’,;m_’ 1.73 (brdd, J= 3.2, 12.6 Hz, 1H), 1.54 -
trien-10-one 117 (m, 6H).
TH NMR (500 MHz, MeOD) 5 8.18 (s,
o Rel- 1H), 7.17 — 7.10 (m, 1H), 6.74 — 6.65 (m,
(1s,158,16R.19 2H), 531 (d, J = 10.4 Hz, 1H), 5.28 —
r s)-3-fluoro-15- 5.22 (m, 1H), 4.13 (d, T = 10.5 Hz, 1H),
" - | MeH] | 3:94(d T=11.2,93 Hz, 1H). 381 (1g,
201 ° fluorooxan-4 J =116, 3.4 Hz, 3H), 3.76 — 3.67 (m,
yDmethylJamin 479.2 ? ’ ’ i
] N 01-8.18.dioxa- 3H),3.51(dd, J = 13.1,3.0 Hz, 1H), 3.45
o,ﬁo 1. (dd,J=9.3,3.9Hz, 1H), 3.20 — 3.08 (m,
azatetracyclo[1 1H), 2.99 (dd, T = 20.4, 2.6 Hz, 2H), 2.76

7.2.2.027.01 16]¢

~2.63 (m, 1H), 2.30 (qd, J = 13.0, 4.1
Hz, 1H), 2.19 (dt, J = 12.9, 3.8 Hz, 1H),

164




WO 2024/160822

PCT/EP2024/052241

ricosa-2,4,6-
trien-10-one

1.96 — 1.74 (m, 7H), 1.69 — 1.55 (m, 2H),
1.49 (tdd, T= 13.4, 4.4, 1.8 Hz, 1H), 1.44
— 134 (m, 2H), 1.23 (dq, J = 12.3, 2.9
Hz, 1H).

Rel- 'H NMR (400 MHz, MeOD) & 7.18 —
(1s,15S,16R,19 7.08 (m, 1H), 6.69 (t, J = 8.8 Hz, 2H),
H:’° oy $)-15-{(2,2- 531(d, J=10.5Hz, 1H), 522 . J =
T\ difluoro-3- 10.2, 4.6 Hz, 1H), 4.12 (d. J = 10.5 Hz,
" hydroxy-3- . | 1H),3.93(dd.J=11.2,9.3 Hz, 1H),3.78
202 °\© Ezt]hzlg‘fgzm E\g 7H] (d, = 13.6 Hz, 1H), 3.69 (s, 1H), 3.54
i $ 8.18dioxa-11- 3.41 (m, 2H), 3.28 — 3.06 (m, 2H), 2.94
’fo aratetracyclof 1 (dt, T=9.6, 4.5 Hz, 1H), 2.78 - 2.63 (m,
° 7.2'2'02>7‘011,16]t lH), 2.30 (qd, J= 13.0, 4.1 HZ, 1H), 2.19
ricosa-2 4 6- (d,J=13.8 Hz, 1H), 1.94 - 1.77 (m, 3H),
trien-10-one 1.69 - 1.43 (m, 3H), 1.43 — 1.18 (m, 9H).
Rel-
(1s,15S,16R,19
e s)-15-{[3-
‘,.\CHa (dimethylamino
S\;\ )-1,1,1-
HN F | trifluoropropan- N
203 °\ej 2-ylJamino}-3- E\g 12{] ND
N fluoro-8,18- :
' ,/go dioxa-11-
o azatetracyclo[1
7.2.2.027.0" 1]t
ricosa-2,4,6-

trien-10-one

[0287] Example 204

[0288] Rel-(1s,15S,16R,19s)-3-fluoro-15-[(6-0x0-1,6-dihydropyridin-2-yl)amino]-8,18-dioxa-

11-azatetracyclo[17.2.2.02,7.011 *¢]tricosa-2(7),3,5-trien-10-one
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[0289] A solution of Intermediate 23 (100 mg, 0.280 mmol), 6-amino-1H-pyridin-2-one (61 mg,
0.550 mmol) and Ti(EtO)4 (0.12 mL, 0.550 mmol) in THF (6 mL) was heated to 70 °C overnight.
Then sodium cyanoborohydride (171 mg, 2.77 mmol) was added and the mixture was stirred for
5 h at room temperature. Reduction of the imine intermediate was not observed, so the mixture
was diluted with EtOAc and washed with saturated aqueous NaHCOj3 solution, dried (Na2SO.),
filtered and concentrated in vacuo. The resulting solid (125 mg, 0.280 mmol) was dissolved in
methanol (6 mL), ammonium formate (348 mg, 5.51 mmol) and 10% wt. Pd/C (32 mg, 0.300
mmol) were added and the mixture was stirred at 60 °C overnight. The suspension was filtered,
and the filtrate was concentrated in vacuo. The residue was dissolved in EtOAc and washed with
water, dried (NazSQy), filtered and evaporated in vacuo. The product was purified by column
chromatography using a C18 cartridge (0-40% MeCN + 0.1% HCOOH in H20 + 0.1% HCOOH)
followed by preparative HPLC to afford the title compound (2.5 mg, 0.005 mmol, 2% yield) as

white solid.

Table 5. Prepared Compound and the Biological Activity Thereof

Comp | Structure Name I?At;sss 'H NMR E(CDS((;
TH NMR (500 MHz, MeOD) 5 7.4 (t, ]
=83 Hz 1H), 7.13 (dt. J = 6.4, 8.2 Hz,

Rel- 1H), 6.75 - 6.64 (m, 2H), 5.81 - 5.74 (m,

(Is,158,16R, 19 2H), 5.41 - 5.33 (m, 1H), 5.33 (. J =

S s)-3-fluoro-15- 10.4 Hz, 1H), 4.15 (d, J = 10.6 Hz, 1H),
et ([l(ii'oé‘r‘(’)'pl’fi'dm_ 4.00 (dd, J = 9.2, 10.7 Hz, 1H), 3.83 (br

204 \b 2-y31[)amir}1,o]- [MHH]® | d.J=12.6Hz, 1H).3.78 - 3.71 (m, 1H), | o

] N s 18ioxatl. | 4364 3.69 (brs, 1H), 3.54 (. J=2.4, 12.9Hz,
. Ao avatetracyclo[] 1H), 3.37 (dd. J = 3.8, 8.9 Hz, 1H), 3.20
722,007,011 -3.08 (m, 1H), 2.75 - 2.62 (m, 1H), 2.33
ricosa-2(7).3.5- -2.22 (m, 1H), 2.22 - 2.14 (m, 1H), 2.03
trien-10-omne - 1.87 (m, 2H), 1.84 - 1.77 (m, 1H), 1.78
- 1.67 (m, 2H), 1.51 - 1.43 (m, 1H), 1.44

- 1.35 (m, 2H), 1.25 - 1.18 (m, 1H).

[0290] Example 205

[0291] Rel-2-({[(1s,15S,16R,19s)-3,6-difluoro-10-ox0-8,18-dioxa-11-azatetracyclo
[17.2.2.027.0",]tricosa-2(7),3,5-trien-15-yl Jamino }methyl)benzonitrile
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[0292] To a solution of the (1s,19s)-3,6-difluoro-8,18-dioxa-11-

azatetracyclo[17.2.2.0%,7.0" '$]tricosa-2(7),3,5-triene-10,15-dione (synthetized via a similar route
to that described for Intermediate 23) (150 mg, 0.400 mmol) and 2-cyanobenzylamine (105 mg,
0.790 mmol) in THF (7 mL), Ti(EtO)4 (180 mg, 0.790 mmol) was added and the resulting mixture
was heated to 70 °C overnight. Saturated aqueous NaHCOs solution was added and the mixture
was extracted with EtOAc. The organic layer was dried (Na2SQs), filtered and evaporated in vacuo.
The intermediate was purified by column chromatography using a C18 cartridge (0-30% MeCN +
0.1% HCOOH in H,0 + 0.1% HCOOH). The intermediate obtained (63.0 mg, 0.130 mmol) was
dissolved in methanol (6 mL). Ammonium formate (161 mg, 2.55 mmol) and 10% wt. Pd/C (15
mg, 0.140 mmol) were added and the mixture was stirred at 70 °C overnight. The suspension was
filtered, and the filtrate was evaporated in vacuo. The residue was dissolved in EtOAc and washed
with water, dried (Na;SQO4), filtered and evaporated in vacuo. The product was purified by

preparative HPLC to afford the title compound (5.3 mg, 0.011 mmol, 8% yield) as a white solid.

Table 6. Prepared Compound and the Biological Activity Thereof

Obs. 1 EC50
Comp | Structure Name Mass H NMR hOX2

'H NMR (500 MHz, MeOD) § 8.21 (d, J
Rel-2- =8.0 Hz, 1H), 7.88 - 7.76 (m, 2H), 7.69

M| (I{s.158,16R, (t, =74 Hz 1H), 7.03 (ddd, ] = 5.1
195)-3.6- 9.3, 11.0 Hz, 1H), 6.81 (dt, J = 4.0, 9.1
o " difluoro-10- [M+H]" | Hz 1H). 5,61 (dd. J=3.5. 12.4 Hz, 1H),
\b ‘;’1‘?'&18"11""3' 1964 | 5.39-529 (m, 1H), 5.03 - 4.90 (m, 2H), | D

F 426 (dd, J = 1.8, 123 Hz, 1H), 4.16 -

oo 32?5%3%611? Ll]t 409 (m, TH), 4.09 - 3.99 (m, 2H), 3.71
F ri'césé-z’(i),is- (brs, 1H), 3.64 (dt, J=2.5, 13.5 Hz, 1H),
3.40 (dd, J=3.4, 8.8 Hz, 1H), 3.20 - 3.09
(m, 1H), 2.7 - 2.66 (m, 1H), 2.22 (br 4,

205

trien-15-
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ylJamino }meth J= 14.1 Hz, 1H), 2.14 - 1.98 (m, 4H),
yl)benzonitrile 1.85 - 1.73 (m, 2H), 1.54 - 1.38 (m, 3H),
1.37 - 1.30 (m, 1H).

[0293] SYNTHESIS OF INTERMEDIATE 24

[0294] Rel-tert-butyl 3-fluoro-3-({[(1s,15S,16R,19s)-3-fluoro-10-0x0-8,18-dioxa-11-
azatetracyclo[17.2.2.0%7.0' *]tricosa-2(7),3,5-trien-15-ylJamino } methyl)azetidine-1-carboxylate
/BOC

N
E

e

[0295] A solution of tert-butyl 3-(aminomethyl)-3-fluoro-azetidine-1-carboxylate (424 mg, 2.08

F
O

mmol), Intermediate 23 (150 mg, 0.415 mmol) and Ti(OEt)s (189 mg, 0.830 mmol) in THF (8
mL) was stirred at 70 °C overnight. The mixture was cooled to room temperature and sodium
cyanoborohydride (411 mg, 6.64 mmol) was added. The mixture was then stirred for 5 h. Saturated
aqueous NaHCO; solution was added and the mixture was extracted with EtOAc. The organic
layer was dried (NaxSO4) and evaporated in vacuo. The product was purified by column
chromatography using a silica cartridge (30-80% EtOAc in cHex) to afford the title compound
(242 mg, quant. yield) as a white solid. [M+H]" m/z = 550 4

[0296] Example 206
[0297] Rel-(1s,15S,16R,19s)-3-fluoro-15-{[(3-fluoroazetidin-3-yl)methylJamino}-8,18-dioxa-
11-azatetracyclo[17.2.2.02,7.0"1 *¢]tricosa-2(7),3,5-trien-10-one
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[0298] To a solution of Intermediate 24 (242 mg, 0.440 mmol) in 1,4-dioxane (2 mL), a 4 M

solution of HCI in 1,4-dioxane (2.2 mL, 8.81 mmol) was added. The mixture was stirred at room

temperature for 3 h. The mixture was evaporated in vacuo, then the residue was dissolved in MeOH

and loaded onto a SCX cartridge (2g), which was then washed with MeOH and eluted witha 7 M

NH3 solution in MeOH. The basic fractions were evaporated in vacuo to afford the title compound

(158 mg, 0.351 mmol, 80% yield) as a white solid.

Table 7. Prepared Compound and the Biological Activity Thereof

7.2.2.027.01,16]t
ricosa-2(7),3,5-
trien-10-one

-2.07 (m, 1H), 1.83 - 1.62 (m, 3H), 1.52
-1.35 (m, 3H), 1.34 - 1.22 (m, 2H), 1.18
-1.07 (m, 1H).

Comp | Structure Name l(\)/It;Ss.s "H NMR Eg;(;
(15,158, 16R 19 'H NMR (400 MHz, DMSO-de)  7.20 -
s)-3-fluoro-15- 7.11 (m, 1H), 6.79 - 6.71 (m, 1H), 6.69
wo| e (d,J=82Hz, 1H), 531(d, ] =103 Hz,
Fﬂl fluoroazetidin- 1H), 5.11 - 4.96 (m, 1H), 3.98 (d, J =
o N 3; ol qrpe | 103 Hz 1H), 385 -3.75 (m, 1H), 3.70

206 Z})_‘;leltgf’d}ig_“ E\s/lo ; 1" | 23.59 (m, 2H), 3.58 - 3.20 (m, 6H), 3.11 | D

. N o - -2.91 (m, 3H), 2.77 - 2.68 (m, 1H), 2.66
0/&0 azatetzacyclofl -2.54 (m, 1H), 2.32 - 2.18 (m, 1H), 2.16

[0299] Example 207

[0300] Rel-(1s,15S,16R,19s)-3-fluoro-15-{[(3-fluoro-1-methylazetidin-3-yl)methylJamino}-

8,18-dioxa-11-azatetracyclo[17.2.2.02,7.0"! '¢]tricosa-2(7),3,5-trien-10-one
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[0301] To a solution of Example 202 (50 mg, 0.110 mmol) in DCM (3 mL), formaldehyde (0.41
mL, 0.110 mmol) and triethylamine (0.05 mL, 0.330 mmol) were added, followed by sodium
triacetoxyborohydride (47 mg, 0.220 mmol). The mixture was stirred at room temperature
overnight. Saturated aqueous NaHCOs solution was added and the mixture was extracted with
DCM. The combined organic layer was dried (Na2SO4), filtered and evaporated in vacuo. The
product was purified by preparative HPLC to afford the title compound (1.7 mg, 0.004 mmol, 3%

yield) as a white solid.

[0302] The examples reported in the table below were synthetized using a similar procedure to
that described for Example 207 starting from the appropriate amine intermediate. Stereoisomers
were separated by chiral SFC purification using appropriate chiral columns and eluent modifiers;

Chiralcel columns (OD-H); methanol + 0.1 % isopropylamine.

Table 8. Prepared Compounds and the Biological Activity Thereof

Comp | Structure Name lc\)/It:lsss 'H NMR E(C))S((;
(15,158,16R,19 TH NMR (500 MHz, DMSO-ds) 5 7.22 -
s)-3-fluoro-15- 7.06 (m, 1H), 6.90 - 6.72 (m, 1H), 6.71 -

s {[(-fluoro-1- 6.58 (m, 1H), 5.35 - 5.25 (m, 1H), 5.07 -
] gnethylazetldm' 4.96 (m, 1H), 4.03 - 3.93 (m, 1H), 3.86 -
ok Dmetiyllamin | MEHT 3.72 (m, 1H), 3.71 - 3.62 (m, 1H), 3.62 -

207 \O % 18.dioxa | 4643 3.56 (m, 1H), 3.45 -3.38 (m, 2H), 3.37- | D

. N (ﬁ ’ ‘ 3.34 (m, 1H), 3.30 - 3.24 (m, 1H), 3.09 -

o Ao azatetracyclo[1 2.87 (m, 5H), 2.76 - 2.67 (m, 1H), 2.33 -
7.2.2‘02,7.011>16]t 2.18 (III, 3H), 2.66-2.17 (III, ZH), 1.89 -
ricosa-2(7).3.5- 1.79 (m, 1H), 2.17 - 1.27 (m, 8H), 1.27 -
trien-10-one 1.06 (m, 2H).
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1-methyl-3-
({I(1s,15R,168,
19s)-3-fluoro-

TH NMR (500 MHz, MeOD) & 7.13 (dt,
J=6.5,8.3 Hz, 1H), 6.75 - 6.63 (m, 2H),
531(d,J=10.4Hz, 1H), 5.25-5.16 (m,
1H), 4.12 (d, T = 10.4 Hz, 1H), 3.93 (dd,

\
N

%N éio(;z;‘_ol'f:ls' J=95 110 Hz, 1H), 3.81 - 3.74 (m,
" amatetracycloll | MH]' 1H), 3.70 (brs, 1H), 3.57 - 3.48 (m, 4H),
208 o~ 7220000 | 4714 3.40 (t. J = 8.5 Hz, 2H), 3.15 (s, 2H),
O ricosd 6 3.19 - 3.09 (m, 1H), 2.90 (td, J = 4.7,
,f° trien15. 12.0 Hz, 1H), 2.77 - 2.63 (m, 1H), 2.36
o ylJamino}meth (s, 3H), 2.35 - 2.25 (m, 1H), 2.22 - 2.12
yhazetidine-3- (m, 1H), 1.95 - 1.77 (m, 3H), 1.70 - 1.44
carbonitrile (m, 3H), 1.4 - 1.33 (m, 2H), 1.29 - 1.21

(m, 1H).
TH NMR (500 MHz, MeOD) & 7.13 (dt,
1-methyl-3- J=6.5,8.3 Hz, 1H), 6.75 - 6.63 (m, 2H),
we ({[(1s,158.16R, 5.31(d,J=10.4 Hz, 1H), 5.25 - 5.16 (m,
N 19s)-3-fluoro- 1H), 4.12 (d, J = 10.4 Hz, 1H), 3.93 (dd,
%N (1110(;2:_01-?:18- J=95, 110 Hz, 1H), 3.81 - 3.74 (m,
" aratotmoycloll | MAH]' 1H), 3.70 (brs, 1H), 3.57 - 3.48 (m, 4H),
209 O\O 722,000 | 4714 3.40 (t, J = 8.5 Hz, 2H), 3.15 (s, 2H),
( ricosad h.6- 3.19 - 3.09 (m, 1H), 2.90 (td, J = 4.7,
jo trien15. 12.0 Hz, 1H), 2.77 - 2.63 (m, 1H), 2.36
o yljamino}meth (s, 3H), 2.35 - 2.25 (m, 1H), 2.22 - 2.12
yhazetidine-3- (m, 1H), 1.95 - 1.77 (m, 3H), 1.70 - 1.44
carbonitrile (m, 3H), 1.44 - 1.33 (m, 2H), 1.29 - 1.21

(m, 1H).
TH NMR (500 MHz, MeOD) & 7.13 (dt,
Rel-Lmethyl- J=6.6,8.2 Hz, 1H), 6.74 - 6.64 (m, 2H),
s 531(d,J=10.6 Hz, 1H), 5.23 -5.15 (m,
HC, ({[(1s,15S,16R, 1H), 4.12 (d, J= 10.4 Hz, 1H), 3.93 (dd,
C% 195)-3-fluoro- J=9.5,10.9 Hz, 1H),3.77 (brd, ] =12.5
- 10-0x0-8,18- Hz, 1H), 3.69 (br s, 1H), 3.54 (dd, J =
2| dioxa-11- ey | 25 92 Ha 1), 3,48 @L T =27, 132
210 o\)J azatetracyclo[1 | o0 Hz, 1H), 3.19 - 3.09 (m, 1H), 2.95 (brd,
7.2.2.02,7.0" 16t ' J=12.1Hz 2H), 289 (d, ] = 1.4 Hz,
! ricosa-2,4.6- 2H), 2.88 - 2.84 (m, 1H), 2.76 - 2.64 (m,
of" trien-15- 1H), 2.37 (s, 3H), 2.43 - 2.24 (m, 3H),
ylJamino jmeth 2.22-2.13 (m, 1H), 2.08 - 1.97 (m, 2H),
yDpiperidine-4- 1.93 - 1.77 (m, 3H), 1.71 - 1.62 (m, 2H),

carbonitrile

1.64 - 1.51 (m, 2H), 1.51 - 1.44 (m, 1H),
1.43 - 1.33 (m, 2H), 1.27 - 1.17 (m, 1H).
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[0303] SYNTHESIS OF INTERMEDIATE 25

[0304] Rel-(1s,15S,16R,19s)-15-amino-3-fluoro-8,18-dioxa-11-azatetracyclo[17.2.2.027.011 1]

tricosa-2-(7),3,5-trien-10-one

[0305] Intermediate 23 (1200 mg, 3.09 mmol) was dissolved in DCM (10 mL) and NaSO4 (890
mg, 6.18 mmol) was added followed by (4-methoxyphenyl)methanamine (0.86 mL, 6.18 mmol).
The reaction mixture was stirred while sodium triacetoxyborohydride (1309 mg, 6.18 mmol) was
added portionwise over 1 h and then stirred at room temperature for 1 h. The mixture was diluted
with DCM and washed with saturated aqueous NaHCOj3 solution and brine. The organic layer was
dried (NazSOy), filtered and then concentrated in vacuo. The residue was dissolved in EtOH (37.2
mL) and then ammonium formate (5842 mg, 92.64 mmol) followed by palladium on Carbon 10%
wet (3286 mg, 1.54 mmol) were added to the reaction mixture. The round-bottomed flask was
subjected to three cycles of vacuum/Nzg) and then it was heated at 80°C for 2 h. The mixture was
filtered over a Celite pad and the filtrate evaporated in vacuo. The product was purified through
precipitation in MeCN to afford the title compound (1000 mg, 2.76 mmol, 89% yield) as a white
solid. [M+H]" m/z = 363.4

[0306] Examples 211, 212

[0307] Example  211: 3-{[(1s,15R,16R,19s)-3-fluoro-10-0x0-8,18-dioxa-11-azatetracyclo
[17.2.2.027.0" '¢]tricosa-2(7),3,5-trien-15-yl Jamino } propanenitrile

[0308] Example  212: 3-{[(1s,15S,16R,19s)-3-fluoro-10-0x0-8,18-dioxa-11-azatetracyclo
[17.2.2.027.0", ']tricosa-2(7),3,5-trien-15-ylJamino } propanenitrile
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[0309] To a solution of Intermediate 25 (250 mg, 0.690 mmol) in MeOH (3 mL), 2-propenenitrile

(0.07 mL, 1.03 mmol) was added and the mixture was stirred at 70 °C overnight. The solvent was

evaporated in vacuo. The product was purified by column chromatography using a silica cartridge

(0-5% MeOH in DCM) followed by another column chromatography using a C18 cartridge (0-
30% MeCN + 0.1% HCOOH in H20 + 0.1% HCOOH) to afford a mixture of stereoisomers. The

latter was submitted to chiral preparative SFC separation using a Chiralpak ID column (25 x 2.0

cm), 5 pu modifier (methanol + 0.1% isopropylamine) 20%, flow rate (ml/min) 45, pressure (bar)

120, temperature (°C) 40, to afford the title compounds (Example 210, 12.8 mg, 100% ee; Example
211, 20.1 mg, 99.2% ee).

Table 9. Prepared Compounds and the Biological Activity Thereof

7.2.2.027.01,16]t
ricosa-2(7),3,5-
trien-15-
yl]amino }propa
nenitrile

H), 2.80 (q, J=6.8 Hz, 2 H), 2.66 - 2.76
(m, 1 H), 2.53 -2.64 (m, 3 H), 2.24 (qd,
J=12.9, 3.8 Hz, 1 H), 2.12 (br d, J=13.0
Hz, 1 H), 2.01 - 2.09 (m, 1 H), 1.62 -
1.78 (m, 3 H), 1.21 - 1.56 (m, 5 H), 1.05
-1.19 (m, 1 H).

Obs. : EC50
H NMR
Comp | Structure Name Mass hOX2
TH NMR (400 MHz, DMSO-dg) 6 7.1 -
7.22 (m, 1 H), 6.75 (t, J=8.9 Hz, 1 H),
3- 6.69 (d, J=8.2 Hz, 1 H), 5.31 (d, J=10.3
o | asissIer Hz, 1 H), 4.93 - 5.02 (m, 1 H), 3.98 (d,
7| 19s)-3-fluoro- J=10.3 Hz, 1 H), 3.75 - 3.83 (m, 1 H),
(119'0"01'?18‘ 3.66 (br d. J=13.4 Hz, 1 H), 3.57 - 3.62
Hb 10xXa-11-
o Y M+H]* | (m, 1 H), 3.38 (dd, J=9.2, 3.8 Hz, 1 H),
211 azatetracyclo[l “ ) o) 323 -331 (m, 1 H), 2.97 -3.09 (m, 1 |
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TH NMR (400 MHz, DMSO-ds) & 7.16
3 (td, J=8.2, 6.8 Hz, 1 H), 6.68 - 6.79 (m,
{[(1s.15R.16S, 2 H), 5.32 (d, J=10.3 Hz, 1 H), 4.81 (br
Z"| 195)-3-fluoro- d, J=8.8 Hz, 1 H), 3.97 (d, J=10.3 Hz, 1
10-0x0-8,18- H), 3.81 - 3.91 (m, 1 H), 3.66 (br d,
o M dioxa-11- IMHH] J=12.5 Hz, 1 H), 3.58 - 3.63 (m, 1 H),
212 O azatetracyclo[1 | 3.33-3.43 (m, 1 H), 3.17 (dd, J=8.9,3.6 | B
] N 7.2.2.027.01 16]¢ ‘ Hz, 1 H), 2.97 - 3.09 (m, 1 H), 2.78 -
o /%, ﬁ90sa-2(7),3,5- 2.92 (m, 2 H), 2.70 - 2.77 (m, 1 H), 2.54
trien-15- -2.67 (m, 3H),2.18 - 2.30 (m, 1 H), 2.07
ylJamino }propa -2.18 (m, 1 H), 1.98 (q, J=7.2 Hz, 1 H),
nenitrile 1.53 - 1.85 (m, 4 H), 1.21 - 1.50 (m, 4
H), 1.08 - 1.16 (m, 1 H).

[0310] Examples 213, 214, 215, 216, 217, 218

[0311] Example 213: Rel-4,4,4-trifluoro-3-{[(1s,15R,16R,19s)-3-fluoro-10-ox0-8,18-dioxa-11-
azatetracyclo[17.2.2.02,7.0' *¢]tricosa-2(7),3,5-trien-15-ylJamino }butanenitrile

[0312] Example 214: Rel-4,4,4-trifluoro-3-{[(1s,158S,16S,19s)-3-fluoro-10-ox0-8,18-dioxa-11-
azatetracyclo[17.2.2.027.01 *]tricosa-2(7),3,5-trien-15-ylJamino }butanenitrile

[0313] Example 215: 4,4,4-trifluoro-3-{[(1s,19s)-3-fluoro-10-ox0-8,18-dioxa-11-
azatetracyclo[17.2.2.027.0" ¢]tricosa-2(7),3,5-trien-15-yl]Jamino } butanenitrile

[0314] Example 216: 4,4,4-trifluoro-3-{[(1s,19s)-3-fluoro-10-ox0-8,18-dioxa-11-
azatetracyclo[17.2.2.0%7.0" '$]tricosa-2(7),3,5-trien-15-yl]Jamino } butanenitrile

[0315] Example 217: 4,4,4-trifluoro-3-{[(1s,19s)-3-fluoro-10-ox0-8,18-dioxa-11-
azatetracyclo[17.2.2.0%7.0" '¢]tricosa-2(7),3,5-trien-15-yl]amino }butanenitrile

[0316] Example 218: Rel-4,4,4-trifluoro-3-{[(1s,15S,16R,19s)-3-fluoro-10-0x0-8,18-dioxa-11-

azatetracyclo[17.2.2.0%7.0" '¢Jtricosa-2(7),3,5-trien-15-yl]amino } butanenitrile

N

YO 00 O N Ie:
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[0317] To a mixture of (1s,19s)-3-fluoro-15-nitro-8,18-dioxa-11-
azatetracyclo[17.2.2.027.0' ¢]tricosa-2(7),3,5-trien-10-one (1.2 g, 3.06 mmol) in AcOH (5 mL)
and EtOH (40 mL) at 0 °C, was added Zn powder (2.0 g, 30.58 mmol) portionwise and the mixture
was stirred for 16 h, allowing the mixture to warm to room temperature. The reaction mixture was
filtered through a pad of Celite, rinsing with MeOH. The filtrate was concentrated, then saturated
aqueous NaHCOs solution and DCM were added and an emulsion was formed. This emulsion was
filtered over a pad of Celite, then the two phases of the filtrate were separated and the aqueous
phase was extracted with DCM. The combined organic phases were dried over Na>SQs, filtered
and concentrated. A portion of the residue (250 mg, 0.690 mmol) was dissolved in MeCN (5 mL),
4,4 4-trifluorobut-2-enenitrile (0.1 mL, 1.03 mmol) was added followed by DBU (0.1 mL, 0.690
mmol). The mixture was shaken at room temperature for 5 h. Additional 4,4,4-trifluorobut-2-
enenitrile (0.1 mL, 1.03 mmol) was added and the reaction was shaken at room temperature
overnight. The mixture was evaporated in vacuo and the residue was dissolved in EtOAc and
washed with saturated aqueous NH4Cl solution. The organic layer was separated, dried (Na2SOs),
filtered and concentrated in vacuo. The product was purified by column chromatography using a
C18 cartridge (5-80% MeCN + 0.1% HCOOH in H,0 + 0.1% HCOOH) to afford a mixture of
diastereoisomers. The latter was submitted to chiral preparative separation using a Whelk O1
column (25 x 2.0 cm), Eluent: hexane/(ethanol + 0.1% isopropylamine) 80%/20%, flow rate
(ml/min) 17. Using this chiral HPLC method the mixture of stereoisomeric products was separated
into six peaks. Fractions corresponding to the six peaks were collected separately to give Examples
209-214 (Example 209, 6 mg, 100% a/a% peak 1 rt=9.8min; Example 210, 13.1 mg, 100% a/a%
peak 2 rt=11.1min; Example 211, 6.8 mg, 99.1% a/a% peak 3 rt=14.6min; Example 212, 7.7 mg,
83.9% a/a% peak 4 rt=15.8min; Example 213, 17 mg, 93.4% a/a% peak 5 rt=17.4min; Example
214, 11.3 mg, 99.6% a/a% peak 6 rt=20.5min). NMR spectra of these six examples indicate that
some were single stereoisomers whereas others were mixtures of stereoisomers (NMR peak list is

provided in the table below for single stereoisomers but not for mixtures).

Table 10. Prepared Compounds and the Biological Activity Thereof

Comp | Structure Name I?Atzlssvs 'H NMR ES)S((;
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Rel4.4.4- TH NMR (400 MHz, MeOD) § 7.13 (dt,
trifluoro-3- J=6.5,8.2 Hz, 1H), 6.73 - 6.63 (m, 2H),
. {[(15,15R,16R, 5.31 (d, J=10.5 HZ, lH), 5.01 (br d) J=
Z 195)-3-fluoro- 10.7 Hz, 1H), 4.13 (d, J = 10.5 Hz, 1H),
HN/QF 10-0x0-8. 18- 4.00 (dd, J = 9.2, 10.6 Hz, 1H), 3.94 -
°N: Y| dioxa-11- [M+H[* | 3.87 (m, 1H), 3.80 (brdd, J = 3.3, 13.4
213 \g azatetracyclo[1 | 484.2 Hz. 1H), 3.71 (brs, 1H), 3.59 (dt, ] =3.2,
F /go 7.2.2.0%7.01 6]t 13.4 Hz, 1H), 3.29 - 3.25 (m, 1H), 3.19
° ricosa-2(7),3,5- (br s, 1H), 3.16 - 3.09 (m, 1H), 2.98 -
trien-15- 2.81 (m, 2H), 2.78 - 2.63 (m, 1H), 2.31
ylJaminojbutan (dq. J = 3.9, 13.0 Hz, 1H), 2.24 - 1.14
enitrile (m, 10H).
Rel4.4.4- TH NMR (400 MHz, MeOD) § 7.13 (dt,
trifluoro-3- J=6.5,8.2 Hz, 1H), 6.73 - 6.63 (m, 2H),
y {[(1s,158,168,1 531(d, J=10.5Hz, 1H), 5.01 (brd,J =
95)-3-fluoro- 10.7 Hz, 1H), 4.13 (d, J = 10.5 Hz, 1H),
HQF 10-0x0-8,18- 4.00 (dd, J =9.2, 10.6 Hz, 1H), 3.94 -
214 c\bF dioxa-11- [M+H]* 3.87 (m, 1H), 3.80 (brdd, ] = 3.3, 13.4
azatetracyclo[1 | 484.2 Hz, 1H), 3.71 (brs, 1H), 3.59 (dt,J =3.2,
F | 7.2.2.02,7.01,16]t 13.4 Hz, 1H), 3.29 - 3.25 (m, 1H), 3.19
O,/g" ricosa-2(7),3,5- (br s, 1H), 3.16 - 3.09 (m, 1H), 2.98 -
trien-15- 2.81 (m, 2H), 2.78 - 2.63 (m, 1H), 2.31
ylJaminojbutan (dq. J = 3.9, 13.0 Hz, 1H), 2.24 - 1.14
enitrile (m, 10H).
4,4 4-trifluoro- Peaks mnot assigned as compound
y 3-{[(1s,19s)-3- isolated as mixture of stercoisomers
fluoro-10-oxo-
HQF 8.18-dioxa-11-
215 o\(b F azatetracyclo[1 | [M+H]"
\ 7.2.2.007.01 1)t | 484.2
F ricosa-2(7),3,5-
o_jc’ trien-15-
yl]amino }butan
enitrile
4.4 4-trifluoro- Peaks not assigned as compound
2 | 3-Uds.199)-3- isolated as mixture of stereoisomers
ﬁg fluoro-10-ox0-
" - | 8,18-dioxa-11-
216 O\C F | azatetracyclo[1 | [M+H]"
( 7.2.2.027.01,16]¢ | 484.2
F, ricosa-2(7),3,5-
oj" trien-15-
yl]amino }butan
enitrile
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217

4.4 4-trifluoro-
3-{[(1s,19s)-3-
fluoro-10-oxo0-
8,18-dioxa-11-
azatetracyclo[1
7.2.2.02,7.01,16]¢
ricosa-2(7),3,5-
trien-15-
yl]amino }butan
enitrile

[M+H]*
4843

Peaks not assigned as compound
isolated as mixture of stercoisomers

218

Rel-4,4,4-
trifluoro-3-
{[(1s,15S,16R,
19s)-3-fluoro-
10-0x0-8,18-
dioxa-11-
azatetracyclo[1
7.2.2.027.0" 1]t
ricosa-2(7),3,5-
trien-15-
yl]amino }butan
enitrile

[M+H]"
484.2

TH NMR (400 MHz, METHANOL-d,) 5
=724 -7.04 (m, 1H), 6.81 - 6.61 (m,
2H), 5.40 - 5.26 (m, 1H), 5.24 - 5.14 (m,
1H), 4.24 - 4.07 (m, 1H), 4.07 - 3.85 (m,
2H), 3.83 - 3.65 (m, 3H), 3.58 - 3.44 (m,
1H), 3.25 - 3.06 (m, 2H), 2.98-2.70 (m, | A
2H), 2.72 - 2.59 (m, 1H), 2.42 - 2.24 (m,
1H), 2.23 - 2.12 (m, 1H), 1.96 - 1.77 (m,
3H), 1.69 - 1.55 (m, 1H), 1.54 - 1.17 (m,
5H)

[0318] SYNTHESIS OF INTERMEDIATE 26

[0319] (3-cyanooxetan-3-yl)methyl trifluoromethanesulfonate

o

O F

I
O—
\N\ ﬁ‘FF

O F

[0320] 3-(hydroxymethyl)oxetane-3-carbonitrile (120 mg, 1.06 mmol) was dissolved in DCM (9.0
mL) and then triethylamine (0.19 mL, 1.38 mmol) was added at 0 °C followed by
trifluoromethanesulfonic anhydride (0.2 mL, 1.17 mmol). The reaction mixture was warmed to
room temperature and stirred for 1 h. The reaction mixture was diluted with DCM and then washed
with saturated aqueous NaHCOs solution and brine. The organic layer was dried (Na2SO4), filtered

and concentrated in vacuo to afford the title compound (250 mg, 1.02 mmol, 96% yield) as a
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colorless oil. 'H NMR (400 MHz, CDCl3) § 5.07 (d, J = 7.0 Hz, 2H), 4.91 (s, 2H), 4.59 (d, T = 7.0
Hz, 2H).

[0321] Example 219

[0322] Rel-3-3-({[(1s,15S,16R,19s)-3-fluoro-10-0x0-8,18-dioxa-11-azatetracyclo
[17.2.2.027.0", *]tricosa-2(7),3,5-trien-15-yl Jamino } methyl)oxetane-3-carbonitrile

[0323] Intermediate 25 (120 mg, 0.330 mmol) was dissolved in MeCN (1.6 mL) and then
potassium carbonate (92 mg, 0.660 mmol) was added followed by Intermediate 26 (162 mg, 0.660
mmol). The reaction mixture was heated to 60°C for 30 minutes and then concentrated in vacuo.
The residue was dissolved in EtOAc and washed with saturated aqueous NaHCOs3 solution,
saturated aqueous NH4Cl solution and brine. The organic layer was dried (Na2SQOs), filtered and
concentrated in vacuo. The product was purified by column chromatography using a silica
cartridge (0-100% EtOAc in cHex), then by a second column chromatography using a C18
cartridge (0-45% MeCN + 0.1% HCOOH in H20 + 0.1% HCOOH) to afford the title compound
(12.6 mg, 0.028 mmol, 8% yield) as a white powder.

[0324] The examples reported in the table below were synthetized using a similar procedure to
that described for Example 219 starting from the appropriate amine alkyl
trifluoromethanesulfonate. Stereoisomers were separated by chiral SFC purification using
appropriate chiral columns and eluent modifiers; Chiralcel columns (OD-H); methanol + 0.1 %

isopropylamine.

Table 11. Prepared Compounds and the Biological Activity Thereof
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Obs. . EC50
Comp | Structure Name Mass H NMR hOX2
'H NMR (400 MHz, MeOD) & 7.20 -
Rel-3- 7.04 (m, 1H), 6.80 - 6.63 (m, 2H), 5.30
({[(1s,158,16R, (d,J=10.5Hz, 1H), 5.25-5.17 (m, 1H),
19s)-3-fluoro- 4.60 (dd, J=6.5,7.8 Hz, 2H), 412 (d,J
# | 10-0x0-8,18- =104 Hz, 1H), 3.93 (dd, J =94, 11.1
i dioxa-11- Hz, 1H), 3.82 - 3.72 (m, 1H), 3.69 (brs,
219 °\b © azatetracyclo[1 | [M+H]" 1H), 3.52 (dd, T=4.0, 9.3 Hz, 1H), 3.51 A
] \ 7.2.2.027.01,16]¢ | 458.7 -3.44 (m, 1H), 3.32 - 3.28 (m, 2H), 3.19
j° ricosa-2(7),3.5- -3.09 (m, 1H), 2.98 - 2.88 (m, 1H), 2.77
° trien-15- - 2,63 (m, 1H), 2.30 (dq. J = 3.8, 12.9
yl]amino }meth Hz, 1H), 2.22 -2.13 (m, 1H), 1.98 - 1.76
yl)oxetane-3- (m, 3H), 1.70 - 1.58 (m, 1H), 1.60 - 1.51
carbonitrile (m, 1H), 1.51 - 1.41 (m, 1H), 1.46 - 1.27
(m, 2H), 1.26 - 1.18 (m, 1H).
'H NMR (400 MHz, MeOD) & 7.20 -
3- 7.04 (m, 1H), 6.80 - 6.63 (m, 2H), 5.30
({[(1s,15S,16R, (d,J=10.5Hz, 1H), 5.25 - 5.17 (m, 1H),
19s)-3-fluoro- 4.60 (dd, J=6.5, 7.8 Hz, 2H), 4.12 (d,J
#' | 10-0x0-8,18- =104 Hz, 1H), 3.93 (dd, J =94, 11.1
H(z< dioxa-11- Hz, 1H), 3.82 - 3.72 (m, 1H), 3.69 (brs,
220 °\b ° azatetracyclo[1 | [M+H]" 1H), 3.52 (dd, J = 4.0, 9.3 Hz, 1H), 3.51 A
. N 7.2.2.027.01 16t | 458.7 -3.44 (m, 1H), 3.32 - 3.28 (m, 2H), 3.19
—jo ricosa-2(7),3,5- -3.09 (m, 1H), 2.98 - 2.88 (m, 1H), 2.77
0 trien-15- - 2,63 (m, 1H), 2.30 (dq, J = 3.8, 12.9
yl]amino }meth Hz, 1H), 2.22 -2.13 (m, 1H), 1.98 - 1.76
yDoxetane-3- (m, 3H), 1.70 - 1.58 (m, 1H), 1.60 - 1.51
carbonitrile (m, 1H), 1.51 - 1.41 (m, 1H), 1.46 - 1.27
(m, 2H), 1.26 - 1.18 (m, 1H).
'H NMR (400 MHz, MeOD) & 7.20 -
3- 7.04 (m, 1H), 6.80 - 6.63 (m, 2H), 5.30
({[(1s,15R,168, (d,J=10.5Hz, 1H), 5.25 - 5.17 (m, 1H),
19s)-3-fluoro- 4.60 (dd, J=6.5, 7.8 Hz, 2H), 4.12 (d, J
//N 10-0x0-8,18- =104 Hz, 1H), 393 (dd, J =94, 11.1
o HL_(% dioxa-11- Hz, 1H), 3.82 - 3.72 (m, 1H), 3.69 (brs,
71 \O o | azatetracyclo[l | [M+H]* 1H), 3.52 (dd, J = 4.0, 9.3 Hz, 1H), 3.51 B
N 7.2.2.027.01 1)t | 458.7 -3.44 (m, 1H), 3.32 - 3.28 (m, 2H), 3.19
F /&o ricosa-2(7),3,5- -3.09 (m, 1H), 2.98 - 2.88 (m, 1H), 2.77
© trien-15- - 2,63 (m, 1H), 2.30 (dq. J = 3.8, 12.9
yl]amino }meth Hz, 1H), 2.22 -2.13 (m, 1H), 1.98 - 1.76
yDoxetane-3- (m, 3H), 1.70 - 1.58 (m, 1H), 1.60 - 1.51
carbonitrile (m, 1H), 1.51 - 1.41 (m, 1H), 1.46 - 1.27
(m, 2H), 1.26 - 1.18 (m, 1H).
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o

Rel-3-
({[(1s,158,16R,
19s)-3,5-
difluoro-10-
0x0-8,18-dioxa-
11-

'H NMR (400 MHz, MeOD) 3 6.59 -
6.46 (m, 2H), 5.30 (d, J = 10.3 Hz, 1H),
5.24-5.12 (m, 1H), 4.12 (d, J= 10.3 Hz,
1H), 4.01 (dd, J = 4.6, 9.0 Hz, 1H), 3.98

NE=
H
(o]
[M+H]* | -3.89 (mn, 3H), 3.84 - 3.80 (m, 1H), 3.75
222 \b fgt;tgjiyocllfl[%t 4904 | (brd,J=119 Hz, 1H), 3.69 (brs, 1H),
j° oo (‘7) 3. 3.58 - 3.42 (m, 2H), 3.15 - 3.04 (m, 1H),
o ienl5e 3.03 - 2.85 (m, 3H), 2.70 - 2.55 (m, 1H),
TJamino}meth 2.41-2.22 (m, 2H), 2.22 - 2.08 (m, 2H),
Y ’ 1.94 - 1.76 (m, 3H), 1.74 - 1.17 (m, 6H).
yl)oxolane-3-
carbonitrile
?{i—fs_ 155.16R "H NMR (500 MHz, MeOD) § 7.13 (dt,
o |1 9S)_3’_ﬂ o J=6.6,8.2 Hz, 1H), 6.74 - 6.63 (m, 2H),
_ | 0-oxo-8u18- 5.31(d, J=10.4 Hz 1H), 5.24 - 5.16 (m,
N= dioxal L. 1H), 4.12 (d, J = 10.4 Hz, 1H), 4.03 -
H 3.98 (m, 1H), 3.98 - 3.90 (m, 3H), 3.85 -
STHIF
223 ° fé‘t;t(l)fiyocllf’l[j]t 2\7/{2 ?] 3.80 (m, 1H), 3.77 (br d, J = 14.4 Hz,
\ e '_2’(‘7) 3. ‘ 1H), 3.70 (brs, 1H), 3.59 - 3.45 (m, 2H),
j trf;ff‘l ;. 2 3.20 -3.10 (m, 1H), 3.09 - 2.85 (m, 3H),
o ° Jamino}meth 2.77 - 2.64 (m, 1H), 2.43 - 2.25 (m, 2H),
zl)oxolane 3 2.24-2.09 (m, 2H), 1.96 - 1.76 (m, 3H),
“arbonitrile 1.72 - 1.18 (m, 6H).
Rel-
(1s,15S,16R. 19
o | $)-3,5-difluoro-
F 15-{[2-fluoro-
o HN 2-(oxolan-3- .
+
224 \é yDethyl]amino} %7 4H] ND
A -8,18-dioxa-11- '
[*]
© azatetracyclo[1
7.2.2.027.01 16t
ricosa-2(7),3,5-
trien-10-one
Rel-
(1s,15R,168,19
o | $)-3,5-difluoro-
) 15-{[2-fluoro-
o MY 2-(oxolan-3-
~, . +H]*
225 o yDethyljamino} 5\947 ?] ND
L -8,18-dioxa-11- ‘
© azatetracyclo[1

7.2.2.027.01 16]¢
ricosa-2(7),3,5-
trien-10-one
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226

()

o

7
e

Rel-3,3-
difluoro-1-
({1(1s,15S,16R,
19s)-3-fluoro-
10-0x0-8,18-
dioxa-11-
azatetracyclo[1
7.2.2.027.0" 1]t
ricosa-2(7),3,5-
trien-15-
yl]amino }meth
yDcyclobutane-
1-carbonitrile

[M+H]*
492.4

TH NMR (500 MHz, MeOD) & 7.13 (dt,
J=64,82Hz 1H), 6.75 - 6.62 (m, 2H),
531(d,J=10.6 Hz, 1H), 5.24 -5.13 (m,
1H), 4.12 (d, T = 10.4 Hz, 1H), 3.94 (dd,
J=9.5,10.9 Hz, 1H),3.77 (brd, T=12.1
Hz, 1H), 3.70 (br s, 1H), 3.53 (dd, J =
3.9, 9.3 Hz, 1H), 3.52 - 3.45 (m, 1H),
3.19 - 3.09 (m, 1H), 3.08 (s, 2H), 2.94 -
2.88 (m, 1H), 3.06 - 2.86 (m, 4H), 2.75 -
2.64 (m, 1H), 2.30 (dq, J = 4.1, 13.0 Hz,
1H), 2.22 - 2.14 (m, 1H), 1.95 - 1.78 (m,
3H), 1.68 - 1.58 (m, 1H), 1.58 - 1.52 (m,
1H), 1.52 - 1.44 (m, 1H), 1.44 - 1.33 (m,
2H), 1.27 - 1.19 (m, 1H).

[0325] Example 227

[0326] Rel-3-(dimethylamino)-4-{[(1s,15S,16R,19s)-3-fluoro-10-ox0-8,18-dioxa-11-

azatetracyclo[17.2.2.0%7.0" '¢]tricosa-2(7),3,5-trien-15-ylJamino } cyclobut-3-ene-1,2-dione

H,C—

Cl
/

Hs

(]

03

[0327] To a solution of Intermediate 25 (15 mg, 0.040 mmol) and DIPEA (0.01 mL, 0.060 mmol)
in ethanol (0.8 mL) at 0 °C was added 3,4-diethoxycyclobut-3-ene-1,2-dione (0.01 mL, 0.060
mmol). The reaction mixture was stirred at this temperature for 1 h. After complete consumption
of the starting material, the reaction mixture was warmed to room temperature and further DIPEA
(0.11 mL, 0.620 mmol) was added. N,N-dimethylamine hydrochloride (51 mg, 0.620 mmol) was
added to the reaction mixture and it was stirred at room temperature for 1 h. The reaction mixture
was diluted with EtOAc and then washed with saturated aqueous NH4Cl solution, saturated
aqueous NaHCO:s solution and brine. The organic phase was dried over (Na2SQs), filtered and then
concentrated to dryness in vacuo. The product was purified by column chromatography using a

silica cartridge (0-75% EtOAc in cHex) to afford the title compound (19 mg, 0.039 mmol, 95%

yield) as a white solid.
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Table 12. Prepared Compound and the Biological Activity Thereof

Obs. . EC50
Comp | Structure Name Mass HNMR hOX2
Rel-3-
(dimethylami
10)-4- 'H NMR (500 MHz, DMSO-d6)
{[(1s,15S,16 §7.58 -7.30 (m, 1H), 7.22 -
R,19s)-3- 7.09 (m, 1H), 6.97 - 6.61 (m,
wo™ | fluoro-10- 2H), 5.40 - 5.28 (m, 1H), 5.06 -
ﬁ 0x0-8,18- 4.93 (m, 1H), 4.51 - 4.38 (m,
. o W N | dioxa-11- [M+H]" | 1H), 401 -3.92 (m, 1H),3.90 - |
\b azatetracyclo | 486.4 3.80 (m, 1H), 3.74 - 3.62 (m,
F /QO [17.2.2.027.0 2H), 3.42 - 3.35 (m, 1H), 3.31 -
° 1116]tricosa- 3.29 (m, 1H), 3.25 - 3.17 (m,
2(7).3,5- 6H), 3.09 - 2.95 (m, 1H), 2.62 -
trien-15- 2.15 (m, 2H), 2.15 - 1.60 (m,
yl]amino}cy 5H), 1.58 - 1.08 (m, SH).
clobut-3-ene-
1,2-dione

[0328] SYNTHESIS OF INTERMEDIATE 27

[0329] Rel-(1s,158,16R,19s)-15-amino-3,5-difluoro-8,18-dioxa-11-azatetracyclo
[17.2.2.027.0" '*]tricosa-2(7),3,5-trien-10-one

[0330] Intermediate 27 was synthetized using a similar procedure to that described for
Intermediate 25 using the appropriate ketone starting material to afford the title compound (0.6 g)
as a white solid. [M+H]" m/z=381.3
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[0331] Example 228

Rel-3-{[(1s5.15S.16R.19s)-3.5-difluoro-10-0x0-8.18-dioxa-11-azatetracyclo

17.2.2.027.011 16]tricosa-2(7),3.5-trien-15-yl]Jamino }pyridazine-4-carbonitrile

N’N\
! V4
o HN
il
N
; N
A

i

[0332] 3-Chloropyridazine-4-carbonitrile (16.5 mg, 0.120 mmol), CsF (12 mg, 0.080 mmol), and
Intermediate 27 (30.0 mg, 0.080 mmol) were dissolved in DMSO (1.5 mL). The mixture was
stirred at room temperature for 30 minutes, then it was diluted with saturated aqueous NaHCO3
solution and extracted with EtOAc. The combined organic layers were evaporated in vacuo and
purified by column chromatography using a C18 cartridge (5-60% MeCN + 0.1% HCOOH in H,O
+ 0.1% HCOOH) followed by column chromatography using a silica cartridge (0-60% EtOAc in
DCM). The residue was triturated to afford the title compound (4 mg, 0.008 mmol, 10% yield) as

a white solid.

[0333] The examples reported in the table below were synthetized using a similar procedure to
that described for Example 228 starting from the appropriate amine intermediate and the
appropriate heteroarylhalide. A different reaction temperature was used for the synthesis of
Example 229 (40 °C), Examples 235 and 236 (80 °C), Examples 232 and 233, 237 (60 °C),
Examples 231 and 234 (100 °C), Example 230 (120 °C). For Examples 235 and 236, in addition
to the standard procedure triethylamine (2 eq.) was also added to the reaction mixture. For Example
235 MeCN was used as reaction solvent. Stereoisomers were separated by chiral purification using

appropriate chiral columns and combinations of solvent mixtures.

Table 13. Prepared Compounds and the Biological Activity Thereof

Obs. ) EC50
Comp | Structure Name Mass H NMR hOX2
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Rel-3-
{[(1s,15S,16R,
19s)-3,5-
difluoro-10-
0x0-8,18-dioxa-

TH NMR (400 MHz, CDCI3) & 8.78 (d,
J=48Hz, 1H), 7.41 (d, J= 4.8 Hz, 1H),
6.46 (dt,J = 2.5, 9.5 Hz, 1H), 6.36 - 6.28
(m, 1H), 5.50 - 5.42 (m, 1H), 5.23 (br d,
J=7.1Hz 1H), 5.11 (d, J = 10.1 Hz,

0.
il 11- + 2 —
I [M+H]* | 1H), 4.85 - 477 (m, 1H), 430 (d, J =
28 \O 3?‘;%‘?}5}?}% 4844 | 10.1 Hz 1H), 3.86 (1. J = 8.7 Hz, 1H),
O/Qo rieos2(T)3.5- 3.74 (brs, 2H), 3.69 - 3.60 (m, 1H), 3.60
vien1s. (dd, T =4.2,8.9 Hz, 1H), 3.14 - 3.04 (m,
v aminotoyna 1H), 2.63 - 2.49 (m, 1H), 2.23 - 2.03 (m,
YA 5Py 2H), 1.99 - 1.76 (m, 5H), 1.50 - 1.23 (m,
azine-4- 4H)
carbonitrile :
TH NMR (500 MHz, MeOD) 5 8.34 (dd,
Rel-2- J=19,49Hz, 1H), 7.82 (dd, J = 1.9,
{[(1s.15S.16R, 7.7 Hz. 1H). 6.72 (dd. J = 4.9, 7.6 Hz,
195)-3,5- 1H), 6.57 (td, T = 1.9, 10.0 Hz, 1H), 6.52
N ; difluoro-10- i, J=2.5,9.5 Hz, 1H), 5.53 (ddd, J =
o HN 0x0-8,18-dioxa- 49,58, 103 Hz, 1H), 534 (d, J = 10.3
] oy | 7 ). 4410d 7= 52,118 Hz, 1H),
229 ! azatetracyclo[1 | 4o 413 (d. 7= 10.3 Hz, 1H), 4.03 (dd, J =
F A 7.2.2.007.01 6]t : 9.3, 11.0 Hz, 1H), 3.82 (brdd. J = 3.4,
o ricosa-2(7),3,5- 13.8 Hz, 1H), 3.66 (brs, 1H), 3.53 (dt, J
) trien-15- =25, 13.4 Hz, 1H), 3.37 - 3.33 (m, 1H),
ylJamino }pyridi 3.13 -3.02 (m, 1H), 2.72 - 2.57 (m, 1H),
ne-3- 2.31-2.17 (m, 2H), 2.00 - 1.87 (m, 3H),
carbonitrile 1.84 - 1.66 (m, 2H), 1.50 - 1.40 (m, 1H),
142 - 1.33 (m, 2H), 1.24 - 1.15 (m, 1H).
TH NMR (500 MHz, CDCl3) & 8.05 (dd,
J=14,27Hz 1H),7.95(d J= 1.5 Hz,
Rel 1H), 7.87 (d, J = 2.7 Hz, 1H), 6.45 (ddd,
J=125.90,98 Hz, 1H), 632 (td, J =
D 853155?1&161&? 2.0, 9.7 Hz, 1H), 5.54 (td, J = 4.9, 10.1
o HN ol pyrazine2. Hz, 1H), 5.09 (d. J = 10.0 Hz, 1H), 4.42
yhaminol 8,18 | vty | ®F 4T =71 Hz 1H), 430 @ 1= 102
230 ! : g Hz, 1H), 4.23 - 4.15 (m, 1H), 3.89 - 3.83
F dioxa-11- 4594 (m, 1H), 3.73 - 3.64 (m, 2H), 3.61 - 3.52
o o azatetracyclo|[1

7.2.2.0%7.01,16]t
ricosa-2(7),3,5-
trien-10-one

(m, 1H), 3.51 - 3.45 (m, 1H), 3.15 - 3.02
(m, 1H), 2.68 - 2.48 (m, 1H), 2.18 (dq. J
=4.1,13.0 Hz, 1H), 2.11 - 1.99 (m, 2H),
1.98 - 1.84 (m, 2H), 1.82 - 1.68 (m, 3H),
1.46 - 1.34 (m, 3H), 1.32 - 1.22 (m, 1H).
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Rel-

(1s,15S,16R,19
s)-3.5-difluoro-
15-[(pyrimidin-

TH NMR (500 MHz, CDCl5) 5 8.43 -
8.10 (m, 2H), 6.66 (t, J = 4.8 Hz, 1H),
6.52-6.38 (m, 1H), 6.31 (td, J=1.9,9.6
Hz, 1H), 5.96 - 5.61 (m, 1H), 5.60 - 5.49

. 2-yDaminol- | [M+H]* | (m, 1H), 5.08 (d, J = 10.0 Hz, 1H), 4.37
8.18-dioxa-11- | 459.4 - 425 (m. 2H), 3.88 (dd. J = 9.1, 10.2
o/go azatetracyclo[1 Hz, 1H), 3.73 - 3.64 (m, 2H), 3.59 - 3.50
7.2.2.02.7.0116]¢ (m, 2H). 3.14 - 3.02 (m, 1H), 2.61 - 2.47
ricosa-2(7).3,5- (m, 1H), 2.26 - 2.13 (m, 1H), 2.12 - 1.74
trien-10-one (m, 6H), 1.46 - 1.06 (m, 4H).
Rel-2-
R 'H NMR (500 MHz, CDCLy) § 8.73 -
2 | g, 831 (m, 2H), 6.46 (dt, J = 2.1, 9.3 Hz,
N\/j/ o8 1hdosa. 1H). 6.32 (brd. J = 9.6 Hz, 1H). 5.56 (br
O o d.J=74Hz 1H), 550 (td, ] = 48, 9.8
[M+H[* | Hz 1H). 5.09 (d, J = 10.2 Hz, 1H), 4.40
232 \b fg‘t;%"j‘fyoc}ﬂ[%t 4844 | -4.26 (m, 2H), 3.89 - 3.82 (m, 1H), 3.76
o Heosa (A -3.66 (m, 2H), 3.61 - 3.52 (m, 1H), 3.46
oo (dd, J = 4.0, 8.6 Hz, 1H), 3.14 - 3.03 (m,
llammin}pyrim 1H), 2.60 - 2.48 (m, 1H), 2.21 - 2.10 (m,
V| 1H), 2.09 - 0.81 (m, 10H).
idine-5-
carbonitrile
Rel- 1
(15155, 16R 19 H NMR (500 MHz, CDCls) 5 8.69 -
o3 5 -ifluoro- 836 (m, 1H), 6.91 (d, ] = 4.9 Hz, 1H),
~ Voot 6.45(dt, J = 2.5,9.4 Hz, 1H), 632 (td, J
o (itluoromeths] =18, 9.7 Hz 1H), 5.67 - 5.15 (m, 2H),
" A _2_y s | 309 @1= 102 He, 1H), 440431 (m,
233 | )ﬁf;ﬁ;o? 74 1H), 430 (d, J = 10.2 Hz, 1H), 3.87 (t,J
A p P : =95 Hz, 1H), 3.74 - 3.64 (m, 2H), 3.65
aratetmeyclo[1 -3.48 (m, 2H). 3.14 - 3.03 (m, 1H), 2.63
i - 2.49 (m, 1H), 2.18 (dq, J = 4.1, 13.0
A Hz, 1H), 2.11 - 1.66 (m, 6H), 1.51 - 1,08
ricosa-2(7),3,5-
. (m, 4H).
trien-10-one
Rel- H NMR (400 MHz, CDCl3) 8 831 -
(15,155,16R, 19 8.16 (m, 1H), 6.54 (d, ] = 5.2 Hz, 1H),
N 5)-3,5-difluoro- 6.50 - 6.38 (m, 1H), 6.31 (br d, J = 9.8
N 15-{[4-(propan- Hz. 1H). 6.04 - 5.66 (m. 1H), 5.64 - 5.51
\b * | 2-yDpyrimidin- | o | (m. 1H), 508 (dJ = 10.1 Hz, 1H), 439
234 2yllamino}- | 5o -4.22 (m, 2H), 3.93 - 3.83 (m, 1H), 3.72
A 8. 18-dioxa-11- : -3.61 (m, 2H), 3.58 - 3.47 (m, 2H), 3.18
azatetracyclo[1 -3.01 (m, 1H), 2.94 -2.81 (m, 1H), 2.66

7.2'2.02)7V011,16]t
ricosa-2(7).3.5-
trien-10-one

- 246 (m, 1H), 2.19 (dq, J = 4.2, 13.0
Hz, 1H), 2.13 - 2.05 (m, 1H), 1.35 - 1.26
(m, 6H), 2.04 - 1.21 (m, 9H).
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Reld TH NMR (500 MHz, MeOD) 5 8.68 (5.
([(15.155.16R 1H), 8.54 (s, 1H), 7.14 (dt. J = 6.4, 8.2
198 3-Tleor0- Hz, 1H). 6.75 - 6.65 (m, 2H), 5.52 - 5.43
3| o8 18, (m, 1H), 5.35 (d, J = 10.4 Hz, 1H), 4.53
o\ [ diosa11- 05 Hr. 1H) 403 (@4 1255, 110 H
o N .3 Hz, , 4. ,J=9.3,11.0Hz,
235 \b\h fé‘t;t(l)fiyocllf’l[j]t %; ZI] 1H), 3.85 (br d, J = 13.6 Hz, 1H), 3.68
. N rieos2(T)3.5- : (brs, 1H), 3.54 (dt, J=2.9, 13.4 Hz, 1H),
jo , - 3.34 -3.32 (m, 1H), 3.16 - 3.09 (m, 1H),
o trlle“'l.s T 275 -2.64 (m, 1H), 2.31 -2.21 (m, 1H),
fdggf‘;"}py”m 2.23-2.16 (m, 1H), 2.12 - 1.86 (m, 3H),
b 1.82 - 1.76 (m, 1H), 1.78 - 1.67 (m, 1H),
1.47 - 1.26 (m, 3H), 1.25 - 1.18 (m, 1H).
Rel-2-methyl-
4- TH NMR (500 MHz, MeOD) & 8.45 (s.
{[(1s.15S.16R, 1H). 7.14 (dt. J = 6.6, 8.2 Hz, 1H), 6.74
)\N 195)-3-fluoro- -6.65 (m, 2H), 5.55 - 5.47 (m, 1H), 5.35
V| 10-0x0-8.18- @, J = 10.4 Hz, 1H), 4.53 (td, J = 5.0,
y dioxa-11- . | 13.0Hz 1H), 4.14 (d, J = 10.4 Hz, 1H),
236 ° W | azatetracyclof1 %J f] 402 (dd, J = 9.4, 10.9 Hz, 1H), 3.85 (br
\ 7.2.2.007.01 6]t : d.J=13.4 Hz, 1H), 3.68 (brs, 1H), 3.59
/fo ricosa-2(7).3.5- -3.49 (m, 1H), 3.32 -3.29 (m, 1H), 3.22
. trien-15- -3.10 (m, 1H), 2.80 - 2.63 (m, 1H), 2.55
ylJamino }pyrim (s, 3H), 2.34 - 2.15 (m, 2H), 2.07 - 1.62
idine-5- (m, 5H), 1.55 - 1.12 (m, 4H).
carbonitrile
Rela TH NMR (500 MHz, MeOD)  8.45 (s,
((15.155,16R 1H), 7.95 (d. J = 4.9 Hz, 1H), 7.44 (d. J
v | 196)5-Muor0- =5.1Hz 1H), 7.14 (dt. J = 6.5, 8.3 Hz,
N | 1o 18, 1H), 6.76 - 6.62 (m, 2H), 5.42 - 5.37 (m,
20 | w1, 1H), 5.35(d, J = 10.6 Hz, 1H), 4.16 (d, J
o W | asatetmeycloft | pstye | = 10-4H H). 410401 (m, 2H), 385
237 \b " 3220 om i | 4654 (brdd, J = 3.8, 13.7 Hz, 1H), 3.68 (brs.
. N rieos-2(T)3.5- : 1H), 3.56 (dt, J= 2.5, 13.4 Hz, 1H), 3.37
’fo vioms. (dd, J=3.8,9.2 Hz, 1H), 3.20 - 3.09 (m,
0 Tlamminodpyridi 1H), 2.77 - 2.64 (m, 1H), 2.35 - 2.17 (m,
- 2H), 2.04 - 1.91 (m, 3H), 1.87 - 1.71 (m,
. 2H), 1.54 - 1.35 (m, 3H), 1.26 - 1.14 (m,
carbonitrile 1H).

[0334] Example 238

[0335] Rel-(1s,15S,16R,19s)-3,5-difluoro-15-[(5-methyl-1,3,4-oxadiazol-2-yl)amino]-8,18-
dioxa-11-azatetracyclo[17.2.2.02,7.0" *¢]tricosa-2(7),3,5-trien-10-one
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[0336] Intermediate 27 (30 mg, 0.080 mmol) was dissolved in MeCN (0.5 mL) and then

triethylamine (0.02 mL, 0.160 mmol) was added followed by 2-bromo-5-methyl-1,3,4-oxadiazole

(13 mg, 0.080 mmol). The reaction mixture was heated at 80 °C overnight. After 18 h the reaction

mixture was cooled, diluted with saturated aqueous NaHCOj3 solution and extracted three times

with EtOAc. The combined organic layers were washed with brine, dried (Na2SO4), filtered and

concentrated in vacuo. The product was purified by column chromatography using a C18 cartridge
(0-45% MeCN + 0.1% HCOOH in H20 + 0.1% HCOOH) to afford the title compound (30 mg,
0.065 mmol, 82% yield) as a white solid.

Table 14. Prepared Compounds and the Biological Activity Thereof

Comp | Structure Name 1(\)/[2555 'H NMR E(C))S((;
TH NMR (500 MHz, CDCl3) §
Rel 8.1 (br s, 1H), 6.46 (dt, J = 2.4,
(15,155, 16R 9.4 Hz, 1H), 6.31 (td, 1= 1.8, 9.6
10934 Hz, 1H), 5.36 (td, 1= 4.5, 9.9
Gt Hz, 1H), 5.08 (d, = 10.2 Hz,
1H), 4.29 (d, ] = 10.2 Hz, 1H),
oA, [l(z'ffethyl' 3.98 - 3.89 (m, 2H), 3.72 (br s,
ol s 1H), 3.67 (brdd, J =34, 13.9
- Uhaminol. | IMFHI" | Hz TH), 357(dd, J=39,91 |
] N  IRafiac | 4634 | Hz 1H),3.52(dt J=2.6, 134
oo iy Hz, 1H), 3.13 - 3.04 (m, 1H),
traovelo 2.57 - 2.47 (m, 1H), 2.47 (s, 3H),
- ?f; 55 0hr 0 220-2.11 (m, 1H), 2.14 - 2.07
o lrisota. (m, 2H), 2.00 - 1.91 (m, 2H),
2735 1.88 (br d, J = 13.8 Hz, 1H), 1.67
e oo (tq, J=4.3, 132 Hz, 1H), 1.47 -
133 (m, 3H), 1.32 - 1.25 (m,
1H).
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[0337] SYNTHESIS OF INTERMEDIATE 28

[0338] Rel-(1s,15S,16R,19s)-15-amino-4-fluoro-8,18-dioxa-11-
azatetracyclo[17.2.2.0%,7.0" *¢]tricosa-2(7),3,5-trien-10-one

[0339] Intermediate 28 was synthetized using a similar procedure to that described for

Intermediate 25 using the appropriate ketone starting material to afford the title compound (0.7 g)

as a white solid. [M+H]" m/z= 363 4

[0340] Example 239
[0341] Rel-2-{[(1s,15S,16R,19s)-4-fluoro-10-0x0-8,18-dioxa-11-azatetracyclo[17.2.2.027.0'1 1]

tricosa-2(7),3,5-trien-15-ylJamino}-1,3-thiazole-5-carbonitrile

N
i
<
o, HNN
N

[0342] Intermediate 28 (30 mg, 0.080 mmol) and 2-bromo-5-cyanothiazole (15.6 mg, 0.080
mmol) were dissolved in DMSO (2 mL). The mixture was heated at 180 °C for 10 minutes, then
it was cooled to room temperature, diluted with saturated aqueous NaHCQO3 solution and extracted

twice with EtOAc. The combined organic layers were evaporated in vacuo and the product was
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purified by column chromatography using a C18 cartridge (5-70% MeCN + HCOOH in H,O +

0.1% HCOOH) to afford the title compound (3 mg, 0.006 mmol, 8% yield) as a white solid.

[0343] The examples reported in the table below were synthetized using a similar procedure to

that described for Example 239 starting from the appropriate amine intermediate and the

appropriate heteroarylhalide. A different reaction temperature was used for the synthesis of

Example 242 (60 °C), Examples 244, 245, 250 and 254 (120 °C), Examples 246 and 253 (80 °C),

Example 249 (150 °C). Stereoisomers were separated by chiral SFC purification using appropriate

chiral columns and eluent modifiers; Chiralpak columns (AD-H); methanol + 0.1 %

isopropylamine.

Table 15. Prepared Compounds and the Biological Activity Thereof

7.2.2.027.01 18]t
ricosa-2(7),3,5-
trien-10-one

(m, 2H), 2.01 - 1.61 (m, 5H), 1.52 - 1.23
(m, 4H).

Obs. 1 EC50
Comp | Structure Name Mass HNMR hOX2
Rel-2-
{[(1s,15S,16R,
/7 19s)-4-fluoro- 'H NMR (500 MHz, CDCl3) & 7.68 (s,
. ‘é 10-0x0-8,18- 1H), 6.89 - 6.79 (m, 2H), 6.69 (dd, J =
)QN\ dioxa-11- 4.5, 8.8 Hz, 1H), 6.51 - 6.09 (m, 1H),
239 o "N azatetracyclo[1 | [M+H]" | 548 (td, J=4.8,9.7Hz, 1H), 5.12 (d,J D
7.2.2.027.01 16t | 471.3 = 10.7 Hz, 1H), 4.28 (d, J = 10.7 Hz,
\b ricosa-2(7),3,5- 1H), 3.73 - 3.68 (m, 1H), 3.93 - 3.45 (m,
O/QO trien-15- 5H), 2.62 (dt, J=4.2, 13.1 Hz, 1H), 2.58
F yllamino}-1,3- -2.47 (m, 1H), 2.47 - 1.29 (m, 11H).
thiazole-5-
carbonitrile
Rel-
(1s,15S,16R,19 'H NMR (400 MHz, MeOD) § 7.13 (d, J
f( s | $)-4-fluoro-15- =1.0 Hz, 1H), 6.92 - 6.78 (m, 3H), 5.52
{[4- -5.42 (m, 1H), 5.32 (d,J=10.6 Hz, 1H),
Nj:éf (trifluoromethyl 4.13 - 4.02 (m, 2H), 4.01 - 3.93 (m, 1H),
240 o W F )-1,3-thiazol-2- | [M+H]" | 3.84 (brd, J = 13.4 Hz, 1H), 3.68 (brs, C
\é yl]amino}- 514.3 1H), 3.59 - 3.49 (m, 1H), 3.39 (dd, J =
N 8,18-dioxa-11- 3.9, 9.0 Hz, 1H), 2.73 (dq, T = 4.7, 13.0
O/Qo azatetracyclo[1 Hz, 1H), 2.63 - 2.48 (m, 1H), 2.32 - 2.10
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Rel-
(15.15S,16R, 19 'H NMR (400 MHz, MeOD) & 7.50 -
s)-4-fluoro-15- 7.36 (m, 1H), 6.93 - 6.79 (m, 3H), 5.61 -
{[5- 5.44 (m, 1H), 5.32 (d, J = 10.6 Hz, 1H),
s, (trifluoromethyl 4.13 - 4.07 (m, 1H), 4.08 - 4.01 (m, 1H),
sal oL N )-1,3-thiazol-2- | [M+H]* | 3.97 (dd,J = 9.2, 10.6 Hz, 1H), 3.84 (br
\é yljamino}- 514.3 d.J=13.5Hz 1H), 3.67 (brs, 1H), 3.59
N 8,18-dioxa-11- -3.49 (m, 1H), 3.39 - 3.33 (m, 1H), 2.80
O/Qo azatetracyclo[1 -2.64 (m, 1H), 2.62 - 2.48 (m, 1H), 2.30
F 7.2.2.027.01,16]t -2.19 (m, 1H), 2.20 - 2.11 (m, 1H), 2.04
ricosa-2(7),3,5- - 1.55 (m, 6H), 1.50 - 1.21 (m, 3H).
trien-10-one
TH NMR (500 MHz, CDCl3) 5 8.78 (d, J
Rel3. = 48 Hz, 1H), 7.40 (d, ] = 4.9 Hz, 1H),
(1(15.155, 16 7.10(dt. = 6.6, 82 Hz, 1H), 6.71 (t,J =
195)-5-£luom 8.5 Hz, 1H), 6.56 (d. J = 8.2 Hz, 1H),
o o5 549 -5.41 (m, 1H), 5.24 (brd, J = 7.3
o (| diosi1- T o 43 @ 1103 110
o i . | -4.77 (m, 4. ,J=10.3Hz, ,
242 \b\ 3@“;%‘?}5}?}% M | 587 T =88 1z 1), 383 -3.72 (m,
] N rieos2(T)3. 5 : 2H), 3.71 - 3.63 (m. 1H), 3.60 (dd, J =
jo wiomrs 4.1, 8.8 Hz, 1H), 3.22 - 3.10 (m, 1H),
o amino3pyid 270 - 2.56 (m, 1H), 2.24 - 2.14 (m, 1H),
Zzine_ P 2.12 (brd, J = 14.5 Hz, 1H), 2.09 - 2.04
b (m. 1H), 1.97 - 1.90 (m, 2H), 1.89 - 1.78
(m, 2H), 1.51 - 1.38 (m, 3H), 1.35 - 1.28
(m, 1H).
TH NMR (500 MHz, CDCL3) 3 8.35 (dd.
Rel-2- J=19,49 Hz, 1H), 7.67 (dd, J = 1.9,
{[(1s.15S,16R, 7.6 Hz, 1H), 7.15 - 7.00 (m, 1H), 6.73 -
19s)-3-fluoro- 6.62 (m, 2H), 6.54 (d, J = 8.1 Hz, 1H),
10-0x0-8, 18- 5.60 -5.50 (m, 1H), 5.12 (d,J = 10.3 Hz,
H dioxa-11- 1H), 4.96 (brd, J = 6.6 Hz, 1H), 4.53 -
a3 °\©\ azatetracyclo[l | [M+H]" | 4.41 (m, 1H), 431 (d, J = 10.3 Hz, 1H),
\ 7.2.2.027.01 1]t | 465.4 3.89 -3.83 (m, 1H), 3.72 (brd, J = 11.8
A jo ricosa-2(7).3,5- Hz, 1H), 3.70 - 3.66 (m, 1H), 3.62 - 3.51
o trien-15- (m, 1H), 3.45 (dd, J = 4.0, 8.7 Hz, 1H),
yl]amino }pyridi 3.19 - 3.08 (m, 1H), 2.69 - 2.54 (m, 1H),
ne-3- 2.24 -2.14 (m, 1H), 2.13 - 2.06 (m, 1H),
carbonitrile 2.01-1.84 (m, 3H), 1.78 - 1.68 (m, 2H),
1.50 - 1.34 (m, 3H), 1.33 - 1.25 (m, 1H).
. | Rel-3-methyl- TH NMR (400 MHz, CDCLs) 6= 7.17 -
HNA{ " s- 7.05 (m, 1H), 6.72 (t, J = 8.8 Hz, 1H),
© {{(1s.15S.16R, | pvaH[* | 6.56 (d, J = 8.2 Hz, 1H), 5.69 (brd. J =
244 \b 19s)-3-fluoro- | 4854 7.2 Hz, 1H), 5.47 -5.34 (m, 1H), 5.12(d,

F A, 10-0x0-8,18- J=10.5Hz, 1H), 432 (d, J = 10.4 Hz,
© dioxa-11- 1H), 3.86 - 3.71 (m, 3H), 3.67 - 3.45 (m,
azatetracyclo[1 3H), 3.26 - 3.09 (m, 1H), 2.65 - 2.50 (m,
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7.2.2.027.0" 1]t
ricosa-2(7),3,5-
trien-15-
yl]amino}-1,2-
thiazole-4-
carbonitrile

1H), 2.43 (s, 3H), 2.23 - 2.00 (m, 3H),
1.99 - 1.66 (m, 4H), 1.53 - 1.21 (m, 4H).

Rel-5-
{[(1s,15S,16R,
19s)-3-fluoro-

TH NMR (500 MHz, McOD) 5 8.74 (s,
1H), 8.54 (s, 1H), 7.14 (dt, J = 6.5, 8.3
Hz, 1H), 6.77 - 6.63 (m, 2H), 5.40 - 5.29

10-0x0-8,18- (m, 2H), 4.16 (d, J = 10.4 Hz, 1H), 4.10
w’ X | dioxa-11- - 4,00 (m, 2H), 3.86 (brdd, J = 3.2, 13.9
" 0\83\} azatetracyclo[l | [M+H]* | Hz 1H),3.70 (brs, 1H), 3.56 (dt. J = 2.4,
f 722.027.01 15t | 466.4 13.4 Hz, 1H), 3.38 (dd, J = 3.8, 9.2 Hz,
A j° ricosa-2(7).3.5- 1H). 3.19 - 3.10 (m, 1H), 2.77 - 2.63 (m,
. trien-15- 1H), 2.32 - 2.17 (m, 2H), 2.04 - 1.92 (m,
yljamino }pyrim 3H). 1.83 - 1.73 (m, 2H), 1.52 - 1.43 (m,
idine-4- 1H), 1.42 - 1.35 (m, 2H), 1.26 - 1.17 (m,
carbonitrile 1H).
Rl TH NMR (500 MHz, McOD) 3 7.97 (dd.,
(1155 16R J=12,43 Hz, 1H), 7.58 - 7.52 (m, 1H),
198 3-ltor 7.51-7.47 (m, 1H), 7.14 (dt, = 6.5, 8.3
PN | og 18, Hz, 1H), 6.74 - 6.66 (m. 2H). 535 (d. J
W dl Pty =10.4 Hz 1H), 5.33 - 5.28 (m. 1H), 4.16
0 \ . | @7 =106Hz 1H), 4.06 (dd, J = 9.4,
246 \b\" eyl | M 108 He, 1), 3.93 -3.82 (. 21, 3.68
. N eosa(h3 5]_ : (rs. 1H).3.56 (dt, J=2.5, 13.4 Hz, 1H),
jo . - 338 -3.33 (m, 1H), 3.19 - 3.08 (m, 1H),
° trllen'l.s S 276 -2.63 (m, 1H), 2.33 - 2.16 (m, 2H),
flg_azlf‘mo’py“ ! 2.03 - 1.90 (m, 3H), 1.83 - 1.70 (m, 2H),
e 1.52 - 1.42 (m, 1H), 1.42 - 1.34 (m, 2H),
1.26 - 1.16 (m, 1H).

N TH NMR (500 MHz, McOD) & 7.97 (dd,
J=12,43Hz, 1H), 7.58 - 7.52 (m, 1H),
?;:;;{ﬁ;;fj? 7.51-7.47(m, 1H), 7.14 (dt. = 6.5, 8.3
Lo e Hz, 1H), 6.74 - 6.66 (m, 2H). 535 (d. J
/\ V| g =10.4 Hz 1H), 5.33 - 5.28 (m. 1H), 4.16
247 " azatetracyclo[l | [M+HJ* (1% ; H 10116{ Hé 913H)’34ég6 (ddilgl _39;;

7220270119t | 465.4 8 Hz, 1H), 3.93 - 3.82 (m, 2H), 3.

ricosa-2(7),3,5-
trien-15-
yl]amino }pyridi
ne-2-
carbonitrile

(brs, 1H), 3.56 (dt, J=2.5, 13.4 Hz, 1H),
3.38-3.33 (m, 1H), 3.19 - 3.08 (m, 1H),
2.76 - 2.63 (m, 1H), 2.33 - 2.16 (m, 2H),
2.03 - 1.90 (m, 3H), 1.83 - 1.70 (m, 2H),
1.52 - 1.42 (m, 1H), 1.42 - 1.34 (m, 2H),
1.26 - 1.16 (m, 1H).
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N TH NMR (500 MHz, MeOD) 5 7.97 (dd,
J=12. 43 Hz 1H), 7.58 - 7.52 (m, 1H),
i[g(sl)zljli; 125, 7.51-7.47 (m, 1H), 7.14 (dt. ] = 6.5, 8.3
N | 100v08 15 Hz, 1H), 6.74 - 6.66 (m, 2H), 5.35 (d, J
o mO Y | dioxa-11- T2 106 o 1D, 406 @1 - 54,
N, 3 . ,7=10.6 Hz, 1H), 4. L T=94,
248 O W 3Z;t§tgfc7yocllf’l[sl]t %I; f] 10.8 Hz, 1H), 3.93 - 3.82 (m, 2H), 3.68
F N ri‘césé-z’(?) 35, : (brs, 1H), 3.56 (dt, J=2.5, 13.4 Hz, 1H),
O/Qo s > 3.38 -3.33 (m, 1H), 3.19 - 3.08 (m, 1H),
Jllaminobpyridi 276 - 2.63 (m, 1H), 2.33 - 2.16 (m, 2H),
- 2.03 - 1,90 (m, 3H), 1.83 - 1.70 (m, 2H),
o omitile 1.52 - 1.42 (m, 1H), 1.42 - 1.34 (m, 2H),
1.26 - 1.16 (m, 1H).

Rel-3-fluoro-2- TH NMR (400 MHz CDCL3) 6 7.26 -
{[(15,15S,16R, 7.16 (m, 2H), 7.14 - 7.03 (m, 1H), 6.82 -
F 195)-3-fluoro- 6.74 (m, 1H), 6.73 - 6.66 (m, 1H), 6.55
10-0x0-8,18- d,J=8.1Hz, 1H), 5.39 - 5.31 (m, 1H),
o " | | dioxa-1i- oy | 311 @ T =103 Hz 1), 430 @ T =
249 \5 N | azatetracyclo[l | Lo 10.2 Hz, 1H), 430 - 4.21 (m, 1H), 4.12
. N 7.2.2.027.01 6]t : -4.03 (m, 1H), 3.94 - 3.85 (m, 1H), 3.78
o/&o ricosa-2(7).3,5- -3.67 (m, 2H), 3.61 - 3.43 (m, 2H), 3.21
trien-15- -3.06 (m, 1H), 2.70 - 2.52 (m, 1H), 2.28
ylJamino }benzo -2.04 (m, 3H), 1.98 - 1.63 (m, 4H), 1.51

nitrile - 1.19 (m, 4H).
TH NMR (500 MHz, MeOD) & 8.35 (d, J
Rel-3- =23 Hz 1H), 7.93 (d. ] = 2.5 Hz, 1H),
{[(1s,15S,16R, 713 (dt, J = 6.5. 8.3 Hz, 1H), 6.75 - 6.65
7~ | 199-3-fuoro- (m, 2H), 5.53 - 5.44 (m, 1H), 5.35 (d, J
N W | 10-0x0-8,18- =104 Hz, 1H), 438 (td, J = 5.0, 12.7
' dioxa-11- Hz, 1H), 4.13 (d, ] = 10.4 Hz, 1H), 4.08
250 °\b\,§ azatetracyclo[1 | [M+H]* | -4.01 (m, 1H), 3.90 - 3.81 (m, 1H), 3.68
\ 722.027.01 16t | 466.4 (brs, 1H), 3.55 (dt, J=2.7, 13.4 Hz, 1H),
F ’/go ricosa-2(7).3.5- 3.38 -3.34 (m, 1H), 3.17 - 3.09 (m, 1H),
o trien-15- 2.77-2.65 (m, 1H), 2.32 - 2.22 (m, 1H),
yljamino } pyraz 2.20 (brs, 1H), 2.09 - 1.90 (m, 3H), 1.83
ine-2- -1.75 (m, 1H), 1.77 - 1.67 (m. 1H), 1.51
carbonitrile - 1.42 (m, 1H), 1.42 - 1.35 (m, 2H), 1.24

- 1.17 (m, 1H).
3- TH NMR (500 MHz, McOD) 6 8.35 (d, J
P\ | {115,155, 16R, =23 Hz, 1H), 7.93 (d. J = 2.5 Hz, 1H),
</" | 19s)-3-fluoro- 7.13 (dt, T = 6.5, 8.3 Hz, 1H), 6.75 - 6.65
o " 10-0x0-8,18- (m, 2H), 5.53 - 5.44 (m, 1H), 5.35 (d, J

\b\g dioxa11. [M+H]* | = Z

251 joxa-11 10.4 Hz, 1H), 438 (td, J = 5.0, 12.7
] N azatetracyclo[1 | 4064 Hz, 1H), 4.13 (d, J = 10.4 Hz, 1H), 4.08
—fo 72.2.027.01 1] -4.01 (m, 1H), 3.90 - 3.81 (m, 1H), 3.68
0 ricosa-2(7).3.5- (brs, 1H),3.55 (dt, J=2.7, 13.4 Hz, 1H),
trien-15- 3.38 - 3.34 (m, 1H), 3.17 - 3.09 (m, 1H),
yljamino}pyraz 277 -2.65 (m, 1H), 2.32 - 2.22 (m, 1H),
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ine-2- 2.20 (brs, 1H), 2.09 - 1.90 (m, 3H), 1.83
carbonitrile -1.75 (m, 1H), 1.77 - 1.67 (m, 1H), 1.51
- 1.42 (m, 1H), 1.42 - 1.35 (m, 2H), 1.24

- 1.17 (m, 1H).
TH NMR (500 MHz, MeOD) 8 8.35 (d, J
3- =23 Hz, 1H), 7.93 (d, J = 2.5 Hz, 1H),
{[(1s,15R, 168, 713 (dt,J=6.5, 8.3 Hz, 1H), 6.75 - 6.65
19s)-3-fluoro- (m, 2H), 5.53 - 5.44 (m, 1H), 5.35(d, J
N‘/j 10-0x0-8, 18- =104 Hz, 1H), 438 (td, J = 5.0, 12.7
oL N dioxa-11- Hz, 1H), 4.13 (d, ] = 10.4 Hz, 1H), 4.08
. AN || | azatetracyclo[1 | [M+H]" | -4.01 (m, 1H), 3.90 -3.81 (m, 1H), 3.68
\ 7.2.2.007.0" 1t | 466.4 (brs, 1H), 3.55(dt, J=2.7, 13.4 Hz, 1H),
F /QO ricosa-2(7),3,5- 3.38 -3.34 (m, 1H), 3.17 - 3.09 (m, 1H),
o trien-15- 2.77-2.65 (m, 1H), 2.32 - 2.22 (m, 1H),
yl]amino }pyraz 2.20 (brs, 1H), 2.09 - 1.90 (m, 3H), 1.83
ine-2- - 175 (m, 1H), 1.77 - 1.67 (m, 1H), 1.51
carbonitrile - 1.42 (m, 1H), 1.42 - 1.35 (m, 2H), 1.24

- 1.17 (m, 1H).
Rel-5-methyl- TH NMR (500 MHz, CDCLs) 5 7.85 (s,
3- 1H), 7.14 - 7.06 (m, 1H), 6.75 - 6.65 (m,
{[(1s,15S,16R, 1H), 6.56 (d, J=8.1 Hz, 1H), 5.51 (td, J
N),\\\ 19s)-3-fluoro- =438,10.1 Hz, 1H), 5.14 (d,J= 103 Hz,
| 10-0x0-8,18- 1H), 5.03 (d, J=7.3 Hz, 1H), 4.50 - 4.40
H»/\\< dioxa-11- Ly | (@ 1ED. 4.31 (. J= 10.3 Hz, 1H), 3.86
253 o\b\u azatetracyclo[1 E:IO 5 I (t, J=9.3 Hz, 1H), 3.78 - 3.69 (m, 2H),
\ 7.2.2.02,7.01 16t : 3.65-3.55(m, 1H), 3.46 (dd,J= 4.0, 8.7
F j° ricosa-2(7),3,5- Hz, 1H), 3.21 -3.10 (m, 1H), 2.67 - 2.57
0 trien-15- (m, 1H), 2.51 (s, 3H), 2.25 - 2.14 (m,
ylJamino }pyraz 1H), 2.13 - 2.06 (m, 1H), 2.02 - 1.68 (m,
ine-2- 6H), 1.50 - 1.37 (m, 2H), 1.36 - 1.24 (m,

carbonitrile 1H).
?_emmethyl' 'H NMR (500 MHz, McOD) & 7.84 (s,
1H), 7.14 (dt, T = 6.4, 8.2 Hz, 1H), 6.72
‘i[g(sl)zljlsu’;folf’ -6.66 (m, 2H), 5.56 - 5.48 (m, 1H), 5.35
.//\( 1008 18 (d, J=10.4 Hz, 1H), 4.40 (td, J = 5.0,
) dioxal 1. 12.6 Hz, 1H), 4.14 (d, J = 10.4 Hz, 1H),
254 HN>‘< azatetracyclo[l [M+H]* | 4.03 (dd, T = 9.4, 11.0 Hz, 1H), 3.89 -
°\b\. y 480.5 3.82 (m, 1H), 3.67 (brs, 1H), 3.55 (dt, J
N

7.2.2.02,7.01,16]¢
ricosa-2(7),3,5-
trien-15-
yl]amino}pyraz
ine-2-
carbonitrile

=26, 13.4 Hz, 1H), 3.36 -3.32 (m, 1H),
3.16 - 3.10 (m, 1H), 2.76 - 2.66 (m, 1H),
2.49 (s, 3H), 2.32 - 2.18 (m, 2H), 2.01 -
1.88 (m, 3H), 1.83 - 1.66 (m, 2H), 1.49 -
1.35 (m, 3H), 1.25 - 1.17 (m, 1H).
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[0345] Rel-(1s,15S,16R,19s)-4-fluoro-15-{[(6-methoxypyridin-2-yl)methyl]amino}-8,18-dioxa-

11-azatetracyclo[17.2.2.0%7.0' ]tricosa-2(7),3,5-trien-10-one

[0346] A mixture of Intermediate 28 (22 mg, 0.060 mmol), 6-methoxy-2-pyridinecarboxaldehyde
(0.01 mL, 0.060 mmol) and Ti(OEt)4 (0.03 mL, 0.120 mmol) in THF (0.6 mL) was shaken at 70 °C

overnight. The mixture was cooled to room temperature, then sodium cyanoborohydride (23 mg,

0.360 mmol) was added and the mixture was shaken at room temperature for 4 h. The mixture was

evaporated in vacuo and the product was purified by column chromatography using a C18
cartridge (3-30% MeCN + 0.1% HCOOH in H20 + 0.1% HCOOH) to afford the title compound
(13.1 mg, 0.027 mmol, 45% yield) as a white solid.

[0347] The examples reported in the table below were synthetized using a similar procedure to

that described for Example 252 starting from the appropriate amine intermediate and the

appropriate aldehyde or ketone.

Table 16. Prepared Compounds and the Biological Activity Thereof

Comp | Structure Name 1?/[225 'HNMR I}?(C))S((;
] Rel- 'H NMR (400 MHz, MeOD) & 7.67 -
we 7 | | (15158.16R. 195)-4- 7.58 (m, 1H), 6.97 (d, J = 7.2 Hz, 1H),
N fluoro-15-{[(6- 6.92 - 677 (m, 3H), 6.66 (d, ] = 8.2
" methoxypyridin-2- . | Hz 1H). 5.35 - 5.20 (m. 2H). 4.08 (d.

)ss o yDmethyllaminoj- | [MHH]" | y— 10 6 5z 1H), 4.00 -3.91 (m, 4H), | D

\O 8,18-dioxa-11- 4844 1389 (d, J =27 Hz 2H), 3.83 - 3.74
/QN azatetracyclo[17.2.2 (m, 1H), 3.69 (br s, 1H), 3.58 - 3.43
o o 027,01, 1] tricosa- (m, 2H), 2.91 (td, J = 4.8, 11.5 Hz,
F 2(7).3,5-trien-10- 1H), 2.73 (dq, J = 4.4, 12.9 Hz, 1H),
one 2.62 -2.49 (m, 1H), 2.28 (dq, T = 4.1,
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12.9 Hz, 1H), 2.22 - 2.13 (m, 1H),
1.95 - 1.76 (m, 3H), 1.63 - 1.53 (m,
2H), 1.52 - 1.23 (m, 4H).

256

Rel-
(15.15S,16R,19s)-4-
fluoro-15-{[(2-oxo0-
1,2-dihydropyridin-
3-
yDmethyl]amino }-
8,18-dioxa-11-
azatetracyclo[17.2.2
.027.0'1 6] tricosa-
2(7),3,5-trien-10-
one

[M+H]"
470.4

TH NMR (400 MHz, MeOD) & 7.65
(dd,J= 1.6, 6.8 Hz, 1H), 7.37 (dd, ] =
1.9, 6.5 Hz, 1H), 6.90 - 6.78 (m, 3H),
6.39 (t, J = 6.6 Hz, 1H), 5.35 - 5.20
(m, 2H), 4.08 (d, J = 10.6 Hz, 1H),
3.99 - 3.88 (m, 1H), 3.86 - 3.74 (m,
2H),3.74 - 3.64 (m, 2H), 3.54 (dd, ] =
3.9,9.3 Hz, 1H), 3.52 - 3.42 (m, 1H),
2.90 - 2.81 (m, 1H), 2.80 - 2.66 (m,
1H), 2.61 - 2.49 (m, 1H), 2.28 (dq, T =
4.0,12.9 Hz, 1H), 2.17 (brd, J = 14.1
Hz, 1H), 1.91 - 1.77 (m, 3H), 1.67 -
1.51 (m, 2H), 1.52 - 1.40 (m, 2H),
1.40 - 1.23 (m, 2H).

257

Rel-
(1s,15S,16R,195)-4-
fluoro-15-{[(1-
methyl-2-oxo0-1,2-
dihydropyridin-3-
yDmethyl]amino}-
8,18-dioxa-11-
azatetracyclo[17.2.2
.02,7.0" 16| tricosa-
2(7),3,5-trien-10-
one

[M+H]"
484.5

'H NMR (400 MHz, MeOD) & 7.65 -
7.54 (m, 2H), 6.89 - 6.78 (m, 3H),
6.36 (t, J = 6.8 Hz, 1H), 5.32 - 5.18
(m, 2H), 4.08 (d, J = 10.6 Hz, 1H),
3.94 (t,J = 10.2 Hz, 1H), 3.86 - 3.75
(m, 2H), 3.74 - 3.65 (m, 2H), 3.58 (s,
3H), 3.54 (dd, J = 3.9, 9.3 Hz, 1H),
3.52 - 3.43 (m, 1H), 2.90 - 2.80 (m,
1H), 2.73 (dg, J = 4.5, 12.9 Hz, 1H),
2.61-2.47 (m, 1H), 2.28 (dq, I = 4.2,
12.9 Hz, 1H), 2.17 (br d, J = 13.9 Hz,
1H), 1.94 - 1.74 (m, 3H), 1.71 - 1.17
(m, 6H).

258

Rel-
(1s,15S,16R,19s)-4-
fluoro-15-{[1-(6-
methoxypyridin-2-
yDethyl]amino }-
8,18-dioxa-11-
azatetracyclo[17.2.2
.02,7.0' 16| tricosa-
2(7),3,5-trien-10-
one

[M+H]"
498.5

TH NMR (500 MHz, McOD) & 7.65 -
7.56 (m, 1H), 7.02 - 6.95 (m, 1H),
6.88 - 6.82 (m, 2H), 6.82 - 6.77 (m,
1H), 6.68 - 6.59 (m, 1H), 5.26 - 5.17
(m, 1H), 5.33 - 5.03 (m, 1H), 4.07 -
4.01 (m, 1H), 401 - 3.91 (m, 5H),
3.76 - 3.66 (m, 2H), 3.60 - 3.50 (m,
1H), 3.47 - 3.39 (m, 1H), 2.79 - 2.65
(m, 1H), 2.80 - 2.50 (m, 1H), 2.63 -
2.49 (m, 1H), 2.33 - 2.22 (m, 1H),
2.22 - 2.12 (m, 1H), 1.99 - 1.34 (m,
8H), 1.41 - 1.33 (m, 3H), 1.33 - 1.23
(m, 1H).
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[0348] Example 259

[0349] Rel-(1s,158,16R,19s)-4-fluoro-15-{[1-(6-0x0-1,6-dihydropyridin-2-yl)ethylJamino} -

PCT/EP2024/052241

8,18-dioxa-11-azatetracyclo[17.2.2.0,7.0" '¢]tricosa-2(7),3,5-trien-10-one

o. HNT "CH,
e
A
F

[0)

HN.

RS
Va

[0350] A mixture of Example 258 (20 mg, 0.040 mmol), sodium iodide (12 mg, 0.080 mmol) and
chloro(trimethyl)silane (5 uL, 0.040 mmol) in MeCN (1 mL) was shaken at 85 °C for 1.5 h. The

mixture was cooled to room temperature, the pH was adjusted to pH~10 by addition of a 20% wt.

aqueous NH4OH solution and the mixture was extracted twice with DCM. The combined organic

layers were dried (Na2SOs), filtered and concentrated in vacuo. The product was purified by
column chromatography using a C18 cartridge (3-33% MeCN + 0.1% HCOOH in H,0 +0.1%
HCOOH) to afford the title compound (10.8 mg, 0.022 mmol, 56% yield) as a white solid.

Table 17. Prepared Compounds and the Biological Activity Thereof

Obs. : EC50
Comp [ Structure Name Mass H NMR hOX2
Rel- 1
(15,155,16R.19 H NMR (500 MHz, MeOD) & 7.60 -
PN S 4-flunro 15- 7.51 (m, 1H), 6.89 - 6.78 (m, 3H), 6.45
. J=7.0Hz 1H), 641 (d,J = 9.1 Hz,
j‘% é[lll’(g'oxofz’f’ 1H), 5.25 (d. J = 10.7 Hz, 1H), 5.24 -
. 2{ ydropyridin- vy | 490 0 TED. 408 - 401 (m. 1H), 400 -
259 \5 “ethyljamino} | 484.4 3.88 (m, 2H), 3.77 - 3.65 (m, 2H), 3.56 - | C
§ S 18 diona1 1. : 3.47 (m, 1H), 3.49 - 3.40 (m, 1H), 2.77 -
A, : 2.65 (m, 2H), 2.60 - 2.49 (m, 1H), 2.34 -
o azatetracyclo[1
.

7.2.2.027.01,16]t
ricosa-2(7),3,5-
trien-10-one

2.20 (m, 1H), 2.21 - 2.10 (m, 1H), 1.41 -
1.36 (m, J = 6.8 Hz, 3H), 1.62 (dd, J =
10.2, 18.9 Hz, 8H), 1.32 - 1.23 (m, 1H).
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[0351] SYNTHESIS OF INTERMEDIATE 29

[0352] tert-butyl-3-ox0-2-({[(1s,4s)-4-(2-{[(1E)-3-(tert-butoxy)-3-oxoprop-1-en-1-
yl]oxy }phenyl)cyclohexylJoxy } methyl)piperidine-1-carboxylate

[0353] To asolution of tert-butyl prop-2-ynoate (0.78 mL, 568 mmol) and 1,4-
diazabicyclo[2.2.2]octane (0.21 mL, 1.89 mmol) in anhydrous THF (20 mL) at 0 °C under nitrogen
was added Intermediate 3 (2.10 g, 4.74 mmol) in anhydrous THF (20 mL) and the solution was
stirred at room temperature for 2 h. The reaction mixture was quenched with water (50 mL) and
extracted with EtOAc (2 x 50 mL). The combined organic phases were washed with brine, dried
over MgSQy, filtered and concentrated in vacuo to afford the crude material. The crude material
was purified by column chromatography (0-100% EtOAc in heptane) to afford the title compound
(2.40 g) as a colorless oil. [M+Na]" m/z = 552.3

[0354] SYNTHESIS OF INTERMEDIATE 30

[0355] tert-butyl  3-ox0-2-({[(1s,4s)-4-{2-[3-(tert-butoxy)-3-oxopropoxy |phenyl } cyclohexyl]-
oxy ymethyl)piperidine-1-carboxylate
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O/\/u\o
[0356] Intermediate 29 (2.40 g, 4.30 mmol) was dissolved in ethanol (75 mL) and the atmosphere
above the reaction mixture was evacuated and backfilled with nitrogen 3 times. Palladium on C
(10%, 687 mg, 0.646 mmol) was added and the atmosphere above the reaction mixture was
evacuated and backfilled with nitrogen then repeated with hydrogen 3 times. The reaction was

stirred for 2 h and then filtered through a pad of Celite, washing with EtOAc. The filtrate was
concentrated in vacuo to afford the title compound (2.40 g) as a grey oil. [M+Na]" m/z = 554.3

[0357] SYNTHESIS OF INTERMEDIATE 31

[0358] tert-butyl-3-hydroxy-2-({[(1s,4s)-4-{2-[3-(tert-butoxy)-3-
oxopropoxy |phenyl }cyclohexyl]oxy }methyl) piperidine-1-carboxylate

HO
)
N
Boc
(0] k
o/\)Lo
[0359] Sodium borohydride (0.17 g, 4.51 mmol) was added portionwise to a stirred solution of
Intermediate 30 (2.40 g, 4.51 mmol) in anhydrous DCM (20 mL) and methanol (20 mL) at 0 °C
and the mixture was stirred for 1 h. The reaction mixture was concentrated in vacuo. The residue
was resuspended in water (30 mL) and extracted with DCM (3 x 30 mL). The combined organic

layers were dried over MgSQs, filtered and concentrated in vacuo to afford the title compound

(2.50 g) as a colourless oil. [M+Na]" m/z = 556.3

[0360] SYNTHESIS OF INTERMEDIATE 32
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[0361] 3-{2-[(1s,4s)-4-[(3-hydroxypiperidin-2-yl)methoxy]cyclohexyl]phenoxy } propanoic acid
hydrochloride

[0362] A 4 M solution of HCI in 1,4-dioxane (12 mL, 46.8 mmol) was added to Intermediate 31
(2.50 g, 4.68 mmol) at room temperature and the reaction mixture was stirred for 3 h. The reaction
mixture was concentrated in vacuo to afford the title compound (2.00 g) as a white foam. [M+H]"

m/z=378.3
[0363] SYNTHESIS OF INTERMEDIATE 33
[0364] (1s,20s)-16-hydroxy-8,19-dioxa-12-azatetracyclo[18.2.2.0%7.0'*!"]tetracosa-2(7),3,5-

trien-11-one

HO

N
fo
)

[0365] To a stirred solution of HATU (2.48 g, 6.52 mmol) and DIPEA (3797 pL, 21.7 mmol) in
acetonitrile (135 mL) was added Intermediate 32 (2.00 g, 4.35 mmol) in anhydrous DMF (9 mL)
over 2h using a syringe pump. The resulting solution was stirred for 1 hour. The reaction mixture
was concentrated in vacuo to afford the crude material. The mixture was diluted with water (50
mL) and extracted with EtOAc (3 x 50 mL). The combined organic extracts were washed with

brine (50 mL), dried over MgSOs, filtered and concentrated to give the crude product. The crude
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material was purified by column chromatography (0-100% 3:1 EtOAc/EtOH in heptane) to afford
the title compound (1.10 g) as a white solid. [M+H]" m/z = 360.3

[0366] SYNTHESIS OF INTERMEDIATE 34

[0367] (1s,20s)-8,19-dioxa-12-azatetracyclo[18.2.2.0%7.0'%!7]tetracosa-2(7),3,5-triene-11,16-

dione

(o]

A

[0368] To a solution of Intermediate 33 (1.10 g, 3.06 mmol) in anhydrous DCM (22 mL) at 0 °C
was added Dess-Martin periodinane (1.69 g, 3.98 mmol). The mixture was stirred at room
temperature for 2 h. The mixture was diluted with DCM (30 mL), then washed with saturated
aqueous NaHCOj solution (30 mL), 1 M aqueous Na;S203 solution (30 mL), and 1M aqueous
NaCOs solution (30 mL). The organic layer was dried by passing through a hydrophobic
frit (Phase Separator) and concentrated to dryness to give the crude product. The crude product
was purified by column chromatography (0-40% 3:1 EtOAc/EtOH in heptane) to afford the title
compound (807 mg) as a white solid. [M+H]" m/z=358.2

[0369] Example 260

[0370] Rel-(1s,16S,17R,20s)-16-[(2,2,2-trifluoroethyl)amino]-8,19-dioxa-12-
azatetracyclo[18.2.2.0%,7.0'2'7]tetracosa-2(7),3,5-trien-11-one

(o)
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[0371] A solution of 2,2 2-trifluoroethanamine (125 mg, 1.26 mmol), Ti(OEt)4 (191 mg, 0.839
mmol) and Intermediate 34 (150 mg, 0.420 mmol) in anhydrous THF (5 mL) was heated to 70 °C
for 16 h. The reaction mixture was cooled to room temperature, then sodium borohydride (254 mg,
6.71 mmol) was added and the mixture was stirred for 3h. The reaction was quenched with water
(15 mL) and diluted with EtOAc (15 mL). The mixture was filtered through a pad of Celite and
extracted with EtOAc (2 x 20 mL). The combined organic layers were washed with brine (20 mL),
dried over MgSOQs, filtered, and concentrated in vacuo to afford the crude material. The crude
material was purified by basic reverse phase column chromatography (10-100% acetonitrile in

water (0.1% ammonia) to afford the title compound (108 mg) as a white solid.

[0372] The examples reported in the table below were synthetized using similar procedures to

those described for Example 1 and Example 260 using the appropriate reagents.

[0373] Enantiomers were separated by chiral purification using appropriate chiral columns and
combinations of solvent mixtures; Chiralpak columns (AD-H, IC, OJ-H, AS-H); solvent mixture
of n-Hexane / EtOH, n-Hexane / (EtOH + 0.1% iPrNH3), n-Hexane / (EtOH/MeOH 1:1 + 0.1%
iPrNHa»).

Table 18. Prepared Compounds and the Biological Activity Thereof

- Obs. . EC50
Comp | Structure Name Mass H NMR hOX2
'H NMR (500 MHz, CDCls) &
7.13 (qd,J=7.9, 1.8 Hz, 1H), 7.03
E Rel- (ddd, J = 20.6, 7.4, 1.8 Hz, 1H),
F?F (1s,16S,17R,20s)- 6.86 — 6.74 (m, 2H), 4.76 (ddt, ] =
16-[(2,2,2- 12.3,5.9,2.9 Hz, 2H), 4.43 (ddt, J
H trifluoroethyl)amin [M-H]* =89, 6.6,3.0 Hz, 1H), 3.99 (dt, J
260 ol-8,19-dioxa-12- | | )\ =8.0,3.0Hz, 1H),3.90 -3.69 (m, | B
azatetracyclo[18.2. ’ 2H), 3.62 — 3.46 (m, 2H), 3.39 —
2.027.0'2,V|tetracos 3.11 (m, 3H), 2.89 (ddt, J = 27.0,
a-2(7),3,5-trien-11- 12.2, 47 Hz, 1H), 2.71 — 2.55 (m,
one 1H), 2.48 — 2.43 (m, 2H), 2.37 —
2.22 (m, 1H), 1.94 — 1.72 (m, 4H),
1.59 - 1.21 (m, 6H). NH missing
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(1s,16S,17R 20s)-
16-[(2,2,2-
trifluoroethyl)amin

H NMR (400 MHz, CDCL;) &
7.10-7.19 (m, 1H), 6.99 - 7.09 (m,
1H), 6.74 - 6.95 (m, 2H), 4.65 -
4.87 (m, 1H), 4.40 - 5.49 (m, 1H),
4.27 - 4.84 (m, 1H), 4.00 (dt, J =

0]-8,19-dioxa-12- [M+H]* N
261 azatetracyclo[18.2. | 441.3 78,29 Hz, }H)’ 3.57 - 3.93 (m,
2.027.0 tetracos 2H), 3.57 - 3.65 (m, 1H), 3.48 -
a-2(7).3.5-trien-11- 3.58 (m, 1H), 3.25 - 3.39 (m, 2H),
one 2.82-3.04 (m, 1H), 2.62 -2.76 (m,
1H), 2.37 - 2.53 (m, 1H), 2.20 -
2.35 (m, 1H), 1.14 - 2.60 (m, 12H).
'H NMR (400 MHz, CDCl3) &
7.10-7.19 (m, 1H), 6.99 - 7.09 (m,
(1165_’[1(212’1;5’205)' 1H), 6.74 - 6.95 (m, 2H), 4.65 -
trifluoros hyDamin 4.87 (m, 1H), 4.40 - 5.49 (m, 1H),
. 427 - 484 (m, 1H), 4.00 (dt, J =
262 Ziﬁegaf“c’ﬁ‘[llgz EXI; ?r 7.8, 2.9 Hz, 1H), 3.57 - 3.93 (m,
2402,7.012,y”]tenac'o‘s ’ 2H), 3.57 - 3.65 (m, 1H), 3.48 -
22073 5-trien-11- 3.58 (m, 1H), 3.25 - 3.39 (m, 2H),
one 2.82-3.04 (m, 1H), 2.62 -2.76 (m,
1H), 2.37 - 2.53 (m, 1H), 2.20 -
2.35 (m, 1H), 1.14 - 2.60 (m, 12H).
TH NMR (500 MHz, CDCl5)
Rel- 7.17 — 7.09 (m, 1H), 7.07 - 6.99
F (1s,16S,17R,20s)- (m, 1H), 6.92 — 6.75 (m, 2H), 4.80
F/iF 16-{[2R)-1,1,1- — 471 (m, 1H), 447 — 429 (m,
w YCH trifluoropropan-2- 1H), 4.02 —3.96 (m, 1H), 3.82 (dd,
263 °\© yllamino}-8,19- [M+H]* | 7=29.1, 11.9 Hz, 1H), 3.76 — 3.67
dioxa-12- 4554 (m, 1H), 3.63 —3.47 (m, 2H), 3.38
N azatetracyclo[18.2. — 3.35 (m, 1H), 3.30 — 3.11 (m,
fo 2.027.0'2 '|tetracos 1H), 3.01 (s, 1H), 2.71 — 2.56 (m,
o a-2.4,6-trien-11- 1H). 2.52 — 2.37 (m, 2H), 2.34 -
one 2.22 (m, 1H), 1.99 — 1.71 (m, 5H),

1.46 — 1.24 (m, 9H).

Rel-3- 'H NMR (400 MHz, CDCl5) 3
A {[(1s,16S,17R,20s) 7.16 —7.08 (m, 1H), 7.03 (ddd, J =
\ -11-0x0-8,19- 16.2, 7.4, 1.8 Hz, 1H), 6.94 — 6.73
o na | dioxa-12- [M+H]* (m, 2H), 4.81 —4.70 (m, 1H), 4.47
264 azatetracyclo[18.2. 4124 —4.29 (m, 1H), 4.02 — 3.68 (m,

2.027.0'2,"|tetracos
a-2,4,6-trien-16-
yl]amino }propanen
itrile

3H), 3.62 — 3.50 (m, 2H), 3.29 —
2.95 (m, 3H).2.91 — 2.74 (m, 1H),
2.74 — 2.21 (m, 7H), 1.99 — 1.72
(m, 4H), 1.53 — 1.22 (m, 6H).
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H NMR (400 MHz, CD;0D) 5

3- 7.06 -7.14 (m, 1H), 6.98 - 7.05 (m,
A {[(1s,16S,17R,20s) 1H), 6.81 - 6.86 (m, 1H), 6.69 -
\ -11-0x0-8,19- 6.81 (m, 1H), 4.53 - 4.60 (m, 1H),
o nH | dioxa-12- [M+H]* 4.50 - 4.69 (m, 2H), 3.95 - 4.03 (m,
265 &j— \{) azatetracyclo[18.2. | , . - 1H), 3.78 - 3.84 (m, 2H), 3.60 -
! 2.027.0'2,"tetracos : 3.64 (m, 1H), 3.53 - 3.64 (m, 1H),
\/< a-2.4,6-trien-16- 2.91-3.05(m, 2H), 2.74 - 2.87 (m,
0 (o] yl]amino }propanen 2H), 2.57 - 2.65 (m, 2H), 2.44 -
itrile 2.50 (m, 1H), 2.30 - 2.38 (m, 1H),

1.10 - 2.10 (m, 12H).
'H NMR (400 MHz, CDsOD) &
3- 7.06 -7.14 (m, 1H), 6.98 - 7.05 (m,
NR {[(1s,16R,17S,20s) 1H), 6.81 - 6.86 (m, 1H), 6.69 -
-11-0x0-8,19- 6.81 (m, 1H), 4.53 - 4.60 (m, 1H),
o, M dioxa-12- M+H]* 4.50 - 4.69 (m, 2H), 3.95 - 4.03 (m,
266 CE‘ A azatetracyclo[18.2. 4123 1H), 3.78 - 3.84 (m, 2H), 3.60 -
O 2.02,7.0'2,"]tetracos ’ 3.64 (m, 1H), 3.53 - 3.64 (m, 1H),
\’/4 a-2,4,6-trien-16- 2.91-3.05(m, 2H), 2.74 - 2.87 (m,
° o yl]amino }propanen 2H), 2.57 - 2.65 (m, 2H), 2.44 -
itrile 2.50 (m, 1H), 2.30 - 2.38 (m, 1H),

1.10 - 2.10 (m, 12H).
(3R)-3- TH NMR (400 MHz, CDCl5)
P {[(1s,16S,17R,20s) 7.17 = 7.09 (m, 1H), 7.09 — 6.98
f -11-0x0-8,19- (m, 1H), 6.93 —6.74 (m, 2H), 4.84
Vo, | dioxa-12- MHH] | 4.67 (m, 2H), 4.48 — 4.26 (m,
267 £ azatetracyclo[18.2. 426.4 1H), 4.02 — 3.43 (m, 6H), 3.36 -
N 2.027.02,"7]tetracos ’ 3.05 (m, 2H), 2.91 —2.17 (m, 8H),

a-2.4,6-trien-16- 2.03 —1.23 (m, 12H).

OJO yl]amino }butanenit
rile

(BR)-3- 'H NMR (400 MHz, CDCls) §
P {[(1s,16R,178S,20s) 7.16 — 7.07 (m, 1H), 7.07 — 6.98
f -11-0x0-8,19- (m, 1H), 6.95 — 6.73 (m, 2H), 4.81
Vo dioxa-12- T 4.69 (m, 1H), 4.48 — 4.26 (m,
268 ", azatetracyclo[18.2. 126.4 1H), 4.05 — 3.63 (m, 3H), 3.62 —

2.027.0'2,"|tetracos
a-2,4,6-trien-16-
yl]amino }butanenit
rile

3.44 (m, 2H), 3.34 — 3.10 (m, 2H),
2.91 — 2.19 (m, 8H), 2.06 — 1.26
(m, 14H).
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[0374] SYNTHESIS OF INTERMEDIATE 35

[0375] 1-tert-butyl 3-methyl (2R)-2-methyl-4-ox0-5-({[(1s,45)-4-[2-(benzyloxy)phenyl]-

cyclohexyl]oxy} methyl) pyrrolidine-1,3-dicarboxylate

N4
o
o
o
N
1
Boc

/Bn

(o}

[0376] In aflask, a2.5 M solution of #BuLi in heptane (55.9 mL, 0.140 mol) was added to a stirred

solution of N-(propan-2-yl)propan-2-amine (19.7 mL, 0.140 mol) in anhydrous THF (50 mL) at -

5°C. Thereaction was held at this temperature for 30 minutes. This freshly prepared LDA solution

was transferred to an addition funnel, and added over 0.5 h, to a stirred solution of 1-tert-butyl 3-

ethyl 4-oxopyrrolidine-1,3-dicarboxylate (16.3 g, 63.5 mmol) and DMPU (30.6 g, 0.254 mol) in
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anhydrous THF (115 mL) at -78 °C, ensuring the reaction temperature did not rise above -65 °C.
The solution was held at this temperature for 1h. A solution of 1-benzyloxy-2-[4-
(chloromethoxy)cyclohexyl]benzene (22.9 g 69.2 mmol, prepared as described in
WO02022233872A1) in anhydrous THF (41 mL) was added to the reaction mixture over 30
minutes. The reaction mixture was stirred at -78 °C for 1 h, warmed to room temperature, and
stirred for 2 h. The reaction was quenched with saturated aqueous NH4Cl solution, diluted with
water (100 mL) and extracted with EtOAc (3 x 300 mL). The combined organic layers were dried
over MgSQO,, filtered and concentrated in vacuo. The product was purified by column
chromatography (0 - 25% EtOAc in heptane) to afford the title compound (17.50 g) as a yellow
oil. (M+Na)" m/z =574 3

[0377] SYNTHESIS OF INTERMEDIATE 36

[0378] tert-butyl-(SR)-5-methyl-3-oxo0-2-({[(CIS)-4-[2-(benzyloxy)phenyl]-
cyclohexyl]oxy }methyl)pyrrolidine-1-carboxylate

-

\

Boc

Bn
o/

[0379] A Vapourtec flow setup was equipped with a 10mL high temperature high-pressure
stainless-steel reactor and a set of backpressure regulators equal to a total of 250 psi (20 bar). A
solution of Intermediate 35 (31.2 g, 56.56 mmol) in a mixture of acetone (206 mL) and water (36
mL) (final substrate concentration 0.25 M) was pumped through the reactor at 155 °C with a
residence time of 5 minutes (flow = 2 mL/min, pressure of ca. 20 bar). The collected fraction was
concentrated in vacuo. The crude mixture was diluted with EtOAc and washed with water and
brine. The organic layer was dried over Na;SOy, filtered and concentrated in vacuo. The crude
product was purified by acidic reverse phase column chromatography (5-85% MeCN + 0.1%
HCOOH in H20 + 0.1% HCOOH) to afford the title compound (13.3 g) as a colorless oil. [M+H]"
m/z =494 .4
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[0380] SYNTHESIS OF INTERMEDIATE 37

[0381] tert-butyl-(5R)-5-methyl-3-oxo-2-({[(1s,45)-4-(2-
hydroxyphenyl)cyclohexyl]oxy } methyl)pyrrolidine-1-carboxylate

OH

[0382] To a solution of Intermediate 36 (13.0 g, 26.34 mmol) in ethanol (180 mL), palladium on
carbon 10% (4.2 g, 3.95 mmol) was added. The mixture was placed under a hydrogen atmosphere
(1 atm) and stirred for 6 h at room temperature. The reaction mixture was filtered through a pad of
Celite and concentrated in vacuo to afford the title compound (10.6 g) as a colourless oil. [M+H]"

m/z = 4043
[0383] SYNTHESIS OF INTERMEDIATE 38

[0384] tert-butyl-(5R)-5-methyl-3-oxo0-2-({[(1s,4s)-4-{2-[2-(tert-butoxy)-2-
oxoethoxy|phenyl }cyclohexyl]oxy }methyl) pyrrolidine-1-carboxylate

[0385] To a solution of Intermediate 37 (10.35 g, 25.65 mmol) and potassium carbonate (8.86 g,
64.12 mmol) in MeCN (320 mL) was added 2-bromoacetic acid tert-butyl ester (3.96 mL, 27.45
mmol) and the solution was heated to 55 °C for 3 h. The suspension was filtered and the filtrate

was concentrated in vacuo. The residue was suspended in water and extracted with DCM. The

206
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combined organic layers were concentrated in vacuo to afford the title compound (13.5 g) as a

colorless oil. [M+H]" m/z=518.4

[0386] SYNTHESIS OF INTERMEDIATE 39

[0387] tert-butyl(5R)-3-hydroxy-5-methyl-2-({[(1s,4s)-4-{2-[2-(tert-butoxy)-2-
oxoethoxy|phenyl }cyclohexyl]oxy } methyl)pyrrolidine-1-carboxylate

HO

O\I>-CH3
N

v
Boc

[o]
o/\n/ Sy

o

[0388] Sodium borohydride (0.99 g, 26.08 mmol) was added portionwise to a stirred solution of
Intermediate 38 (13.5 g, 26.08 mmol) in DCM (125 mL) and MeOH (125 mL) at 0 °C and the
mixture was stirred for 5 h. The reaction mixture was concentrated in vacuo. The residue was
suspended in water and extracted with DCM. The organic phase was washed with saturated
aqueous NazS;03 solution and brine. The organic phase was dried over MgSQs, filtered and

concentrated in vacuo to afford the title compound (12.9 g) as a colorless oil. [M+H]" m/z=520.4
[0389] SYNTHESIS OF INTERMEDIATE 40

[0390] 2-{2-[(1s,45)-4-{[(SR)-3-hydroxy-5-methylpyrrolidin-2-yl]methoxy } cyclohexyl]-
phenoxy }acetic acid hydrochloride

OﬂCHa
N

H

HCI

OH
o/\n/
(o]
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[0391] To a stirred solution of Intermediate 39 (12.9 g, 24.82 mmol) in 1,4-dioxane (100 mL), a
4N solution of hydrogen chloride in 1,4-dioxane (51.53 mL, 206.14 mmol) was added dropwise at
0 °C and the reaction mixture was stirred for 24 h at room temperature. The reaction mixture was

concentrated in vacuo to afford the title compound (14 g) as a white solid. [M+H]" m/z = 364.3
[0392] SYNTHESIS OF INTERMEDIATE 41

[0393] (1s,12R,18s)-14-hydroxy-12-methyl-8,17-dioxa-11-
azatetracyclo[16.2.2.0%,7.0' *]docosa-2(7),3,5-trien-10-one

OH

CH,

[0394] Three 4L round-bottomed flasks were each charged with HATU (5.7 g, 15 mmol), DIPEA
(7.0 mL, 40 mmol) and MeCN (3.5 ). A solution of Intermediate 40 (4 g, 10 mmol) in DMA (100
mL) was added dropwise at room temperature using a syringe pump over a period of 6 h to each
flask. After addition was complete the reaction mixtures were stirred for 60 minutes and then
concentrated in vacuo. The crude mixtures were merged and then taken up with diethyl ether,
washed with water (200 mL) and brine, filtered through a hydrophobic frit (Phase Separator), and

concentrated in vacuo to afford the title compound (8 g) as an orange solid. [M+H]" m/z = 346.3
[0395] SYNTHESIS OF INTERMEDIATE 42

[0396] (1s,12R,158S,18s)-12-methyl-8,17-dioxa-11-azatetracyclo[16.2.2.0%7.0' **]docosa-
2(7),3,5-triene-10,14-dione
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CH,
o
o

[0397] To a solution of Intermediate 41 (7.9 g, 20.81 mmol) in DCM (198 mL) at 0 °C was added
Dess-Martin Periodinane (11.48 g, 27.06 mmol). The mixture was stirred at room temperature for
4 h. The mixture was diluted with DCM and 0.2 mL of H>O and it was filtered. The filtrate was
washed with saturated aqueous NaHCQOs solution, 1M aqueous Na2S203 solution, and 1M aqueous
NaCOs solution. The organic layer was dried by passing through a hydrophobic frit (Phase
Separator) and concentrated in vacuo. The product was purified by acidic reverse phase column
chromatography (9-95% MeCN +0.1% HCOOH in H20O +0.1% HCOOH) to afford the title
compound (1.95 g) as a pale-brown solid. [M+H]" m/z =344.3

[0398] Example 269

[0399] (1s,12R,14S,15R,18s)-12-methyl-14-[(2,2,2-trifluoroethyl)amino]-8,17-dioxa-11-
azatetracyclo[16.2.2.0%7.0'1°] docosa-2(7),3,5-trien-10-one

[0400] A solution of 2,2 2-trifluoroethanamine (70 pL, 0.87 mmol), Ti(OEt)s (0.12 mL, 0.58
mmol) and Intermediate 42 (100 mg, 0.29 mmol) in anhydrous THF (7 mL) was heated to 70 °C
for 16 h. The reaction mixture was cooled to room temperature, then sodium cyanoborohydride
(288 mg, 4.66 mmol) was added and the reaction mixture was stirred for 12 h. Water was added

and the resulting mixture was filtered through a pad of Celite. The filtrate was concentrated in
209
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vacuo and the residue obtained was loaded onto a SCX cartridge, which was washed with MeOH
and then eluted with a 2M solution of NH3 in MeOH. The basic fractions were concentrated in
vacuo. The product was purified by column chromatography (0-10% EtOAc in cHex) to afford the
title compound (23 mg, 0.054 mmol, 18% yield) as a pale orange solid.

[0401] The examples reported in the table below were synthetized using similar procedures to

those described for Examples 1, 260 and 269 using the appropriate reagents.

[0402] Enantiomers were separated by chiral purification using appropriate chiral columns and
combination of solvent mixtures; Chiralpak columns (AD-H, IC, OJ-H, AS-H); solvent mixture of
n-Hexane / EtOH, n-Hexane / (EtOH + 0.1% iPrNH>), n-Hexane / (EtOH/MeOH 1:1 + 0.1%

iPrNH2).

Table 19. Prepared Compounds and the Biological Activity Thereof

Comp | Structure Name I?At;ss.s 'H NMR 5(():)5((;
1H NMR (400 MHz, MeOD)  7.21
—~7.12 (m, 1H), 7.08 (brd, J = 7.8
(1s,12R,148,15R, 18 Hz. 2H). 6.86 (br t. J = 7.1 Hz, 1H),
e Fg;zzfethyl'm' 485 (s, 1H), 4.56 (brd, J= 11.0 Hz,
HNj/ trifluoroethylamino 2H), 4.33 — 4.15 (m, 1H), 3.86 —
]-8,17-di0X3-11- [I\/I+H]+ 3.67 (III, 2H), 3.55 (brt, J=10.6 HZ,
269 azatetracyclo[16.2.2 | 47 5 1H), 3.43 — 3.18 (m, 3H), 2.81 - | C
027.0"1%]docosa- : 2.68 (m, 1H), 2.68 — 2.56 (m, 1H),
2(7),3,5-trien-10- 2.50 (dt, J=12.7, 8.0 Hz, 1H), 2.39
one —2.23 (m, 1H), 2.06 (brd, T=13.3
Hz, 1H), 1.96 — 1.83 (m, 1H), 1.38
(brd, J = 6.2 Hz, 3H), 1.62 — 1.34
(m, 5H).
1H NMR (400 MHz, MeOD) 5 7.20
(1s,12R,14S,15R,18 —7.11 (m, 1H), 7.08 (brd, J = 7.7
s)-12-methyl-14- Hz, 2H), 6.86 (brt, J = 7.3 Hz, 1H),
. {[2R)-1,1.1- 4.89 —4.85 (m, 1H), 5.10 — 4.52 (m,
Ni/ trifluoropropan-2- 1H), 4.69 — 4.43 (m, 1H), 4.30 —
H ylJamino}-8,17- . | 415 (m, 1H), 4.03 - 3.81 (m, 1H),
270 dioxa-11- MFHH]" | 3 75 (brs, 1H), 3.59 — 3.44 (m, 1H), | g
azatetracyclo[16.2.2 | #4131 367334 (m, 1H), 3.29 - 3.20 (m,
.027.0"*]docosa- 1H), 2.99 — 2.69 (m, 1H), 2.62 (tt, J
2(7),3,5-trien-10- = 11.8, 5.9 Hz, 1H), 247 (dt, J =
one 12.4, 8.1 Hz, 1H), 2.40 — 2.20 (m,
1H), 2.14 — 1.95 (m, 1H), 1.94 —
1.75 (m, 1H), 1.62 — 1.52 (m, 1H),
1.39 (brd, J = 6.6 Hz, 3H), 1.53 —
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1.31 (m, 4H), 1.25 (d, J = 6.8 Hz,
3H).

271

9

(1s,12R,14R,15R, 1
8s)-12-methyl-14-
{[(2R)-1,1.1-
trifluoropropan-2-
ylJamino}-8,17-
dioxa-11-
azatetracyclo[16.2.2
.02,7.0",15]docosa-
2(7),3,5-trien-10-
one

[M+H]"
4413

1H NMR (400 MHz, MeOD) 3 7.14
(td, = 7.7, 1.4 Hz, 1H), 7.05 (br d,
J=7.1Hz 1H), 6.89 — 6.80 (m,
2H), 5.10 (d, J = 9.8 Hz, 1H), 4.36
(quin, J = 6.9 Hz, 1H), 4.26 (dd, J =
8.8,2.8Hz 1H),4.18 (4. J=9.6 Hz,
1H), 3.83 - 3.71 (m, 3H), 3.38 (dt,
J=14.1,7.1Hz, 1H),3.25 @, J =
8.8 Hz, 1H), 2.86 (qd, J = 13.0, 4.3
Hz, 1H), 2.61 — 2.49 (m, 1H), 2.26
(qd. J = 13.2, 3.9 Hz, 1H), 2.15 (br
d.J=14.0 Hz, 1H), 2.02 (brdd, J =
117, 5.3 Hz, 1H), 1.94 — 1.80 (m,
2H), 1.48 (d, J = 6.7 Hz, 3H), 1.56
~1.43 (m, 1H), 1.29 (d, ] = 6.8 Hz,
3H), 1.41 — 1.17 (m, 3H).

272

(1s,12R,14R,15R,1
85)-14-{[(2R)-1,1-
difluoropropan-2-
yl]amino}-12-
methyl-8,17-dioxa-
11-
azatetracyclo[16.2.2
.02,7.011,15]docosa-
2(7),3,5-trien-10-
one

[M+H]"
4233

TH NMR (500 MHz, MeOD) 5 7.15
(td, J=7.8, 1.8 Hz, 1 H), 7.06 (dd,
J=7.8, 1.7 Hz, 1 H), 6.84 - 6.89 (m,
2H), 5.72 (td, J=56.6, 4.1 Hz, 1 H),
5.23(d,J=10.6 Hz, 1 H), 4.54 - 4.61
(m, 1 H), 4.33 (dd, ]=7.8,2.5 Hz, 1
H), 4.23 (dd, J=9.5, 2.9 Hz, 1 H),
4.10 (d, J=10.6 Hz, 1 H), 3.82 (dt.
J=12.2, 7.3 Hz, 1 H), 3.75 (br s, 1
H), 3.28 -3.32 (m, 1 H), 3.01 -3.13
(m, 1 H), 2.54 (it, J=12.2, 4.9 Hz, 1
H), 2.37 (td, J=11.7, 8.5 Hz, 1 H),
2.13-2.70 (m, 2 H), 1.85 - 1.92 (m,
1 H), 1.77 - 2.13 (m, 2 H), 1.36 -
1.39 (m, 3 H), 1.30 - 1.55 (m, 2 H),
1.23 - 1.45 (m, 2 H), 1.18 (d, J=6.6
Hz, 3 H)

273

3-
{[(1s,12R,15R,18s)-
12-methyl-10-oxo0-
8,17-dioxa-11-
azatetracyclo[16.2.2
.02,7.0",15]docosa-
2(7),3,5-trien-14-

[M+H]"
398.3

TH NMR (500 MHz, DMSO-d6) 5
7.10 - 7.17 (m, 2 H), 7.08 (d, J=7.5
Hz, 1 H), 6.80 - 6.85 (m, 1 H), 4.49
-4.95(m, 1 H), 4.42 -4.67 (m, 1 H),
4.02 -4.87 (m, 1 H), 4.01 -4.19 (m,
1 H), 3.61 - 3.77 (m, 2 H), 3.34 -
3.44 (m, 1 H), 3.07 - 3.36 (m, 1 H),
2.70 -2.82 (m, 2 H), 2.52 - 2.67 (m,
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yl]amino }propaneni
trile

3 H), 2.25 - 2.41 (m, 1 H), 2.22 -
2.68 (m, 2 H), 1.73 - 2.03 (m, 2 H),
130 -1.41 (m, 1 H), 1.18 - 1.28 (m,
3H), 1.16 - 1.42 (m, 4 H).

w7

(1s,12R,15R,18s)-
12-methyl-14-

TH NMR (500 MHz, MeOD) 5 7.20
- 7.12 (m, 1H), 7.08 (brd. J =77
Hz, 2H), 6.86 (brt, J = 7.3 Hz, 1H),
4.91-4.86 (m, 1H), 4.79 (q,J=7.0
Hz, 2H), 4.55 (d,J = 11.3 Hz, 1H),
4.52 —4.44 (m, 3H), 4.26 - 4.16 (m,

y[y(l(;ﬁfrifs . 1H), 4.06 —3.97 (m, 1H), 3.77 (brs,
274 D\Q dioxa-11- ’ [M+H]" | 1H), 3.72 (br dd, J = 10.5, 4.2 Hz,
azatetracyclo[16.2.2 401.3 1H), 3.55 (t, J = 10.6 Hz, 1H), 3.19
070151 docosa. @dt, J = 11.5, 6.7 Hz, 1H), 2.79 -
‘2(7’)‘3 5>-trien-10- 2.68 (m, 1H), 2.63 (tt, J =12.0,6.2
one o Hz, 1H), 2.42 (dt, J = 12.4, 7.9 Hz,
1H), 2.31 (qd, J=12.8, 4.6 Hz, 1H),
2.07 (brd, J=13.7 Hz, 1H), 1.95 —
1.85 (m, 1H), 1.38 (brd, J= 6.3 Hz,

3H), 1.58 — 1.34 (m, 5H).
"H NMR (500 MHz, MeOD) 5 7.11
-7.22(m, 1 H),7.04 -7.11 (m, 2 H),
2- 6.76 - 6.91 (m, 1 H), 4.58 - 4.83 (m,
{[(1s,12R,15R,18s)- 1 H), 451 - 5.10 (m, 1 H), 4.17 -
HN" Ny | 12-methyl-10-oxo- 4.95 (m, 1 H), 4.16 - 4.35 (m, 1 H),
8,17-dioxa-11- IVHH] 3.69 - 3.80 (m, 2 H), 3.61 -3.71 (m,
275 azatetracyclo[16.2.2 3833 2 H), 3.53 (1, J=10.7 Hz, 1 H), 3.33
.02,7.0'1 5]docosa- ' -3.53(m, 1 H), 2.69 -3.03 (m, 1 H),
2(7),3,5-trien-14- 2.58 - 274 (m, 1 H), 2.53 (dt,
yl]amino }acetonitril J=12.4,8.0Hz, 1 H), 2.20 - 2.60 (m,
e 1H), 1.82 -2.19 (m, 2 H), 1.55 (br
s, 1 H), 1.33 - 1.42 (m, 3H), 1.28 -

1.59 (m, 4 H).

(1s,12R,14S,15R, 18 'H NMR (500 MHz, MeOD) 5 7.12
s)-14-[(2,2- -7.20 (m, 1 H),7.02-7.11 (m, 2 H),
difluoro-3- 6.86 (br t, J=7.3 Hz, 1 H), 4.86 -
HN’?{/DH hydroxypropyl)ami 4.90 (m, 1 H), 4.52 - 4.60 (m, 2 H),
n0]-12-methyl- [M+H]* | 4.17 -4.30 (m, 1 H), 3.69 - 3.85 (m,
276 D\Q 8.17-dioxa-11- 4392 | 4H).,3.56 (br t J=10.7 Hz, 1 H),

azatetracyclo[16.2.2
.027.0,15]docosa-
2(7),3,5-trien-10-
one

3.26 -3.36 (m, 1 H), 2.90 - 3.24 (m,
2H), 2.74 (qd, J=12.6, 4.7 Hz, 1 H),
2.62 (tt, J=12.0, 6.2 Hz, 1 H), 2.49
(dt,J=12.5,8.0 Hz, 1 H), 2.24-2.36
(m, 1 H), 2.10 (br d, J=13.3 Hz, 1
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H), 1.86 - 1.93 (m, 1 H), 1.40 - 1.60
(m, 5H), 1.39 (brd, J=6.3 Hz, 3 H).

(1s,12R,14S5,15R,18 Peaks not assigned as compound
s)-12-methyl-14- isolated as mixture of
[(1-methyl-5- diastercoisomers
" oxopyrrolidin-3-
yl)amino]-8,17- [M+H]*
277 dioxa-11- 4421 b

azatetracyclo[16.2.2
.027.0,5]docosa-
2(7),3,5-trien-10-
one

[0403] SYNTHESIS OF INTERMEDIATE 43

[0404] (1s,19s)-3-fluoro-15-hydroxy-8,18-dioxa-12-azatetracyclo[17.2.2.027.0'2 ¢]tricosa-
2(7),3,5-trien-11-one

[0405] Intermediate 43 was synthetized using a similar synthetic route to that described for
Intermediate 33 using the appropriate starting materials to afford the title compound (3.5 g) as a
pale-brown solid. [M+H]" m/z = 364.6

[0406] SYNTHESIS OF INTERMEDIATE 44

[0407] (1s,19s)-3-fluoro-8,18-dioxa-12-azatetracyclo[17.2.2.027.0'2'¢]tricosa-2(7),3,5-triene-
11,15-dione
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[0408] To a solution of Intermediate 43 (3.4 g, 9.36 mmol) in MeCN (94 mL), was added
tetrakis(acetonitrile)copper(I) trifluoromethanesulfonate (176 mg, 0.470 mmol), ABNO (13 mg,
0.090 mmol), 4-4'-dimethoxy-2,2'-bipyridine (101 mg, 0.470 mmol) and then N-methylimidazole
(0.07 mL, 0.940 mmol). The reaction mixture was stirred at room temperature for 30 minutes with
air bubbling through the solution. The precipitate was filtered off and washed with cold MeCN
and cHex. The solid was kept aside while the filtrate was concentrated in vacuo and then suspended
in cold MeCN. The filtration was repeated once again keeping the obtained solid. The filtrate was
concentrated again and the process was repeated reducing the amount of MeCN used. The
collected solids were combined to afford the title compound (3.2 g, 8.854 mmol, 95% yield) as a
white solid. [M+H]" m/z =362.5

[0409] Example 278

[0410] Rel-1-({[(1s,15S,16R,19s)-3-fluoro-11-0x0-8,18-dioxa-12-
azatetracyclo[17.2.2.02,7.0'2%¢]tricosa-2(7),3,5-trien-15-ylJamino } methyl)cyclopropane-1-

carbonitrile
ﬂ/ﬁ
HN
N
F
(o]
O

214



WO 2024/160822 PCT/EP2024/052241

[0411] Intermediate 44 (50 mg, 0.140 mmol) and 1-(aminomethyl)cyclopropanecarbonitrile
hydrochloride (37 mg, 0.280 mmol) were suspended in THF (1.4 mL). Sodium
triacetoxyborohydride (176 mg, 0.830 mmol) was slowly added and the reaction mixture was
stirred at room temperature for 3 h. Further 1-(aminomethyl)cyclopropanecarbonitrile
hydrochloride (18 mg, 0.140 mmol) and sodium triacetoxyborohydride (59 mg, 0.280 mmol) were
added. The reaction mixture was stirred at room temperature for 1 h and then it was diluted with
EtOAc. The suspension was washed with saturated aqueous NaHCO3 solution, saturated aqueous
NH4Cl solution and brine. The organic layer was dried (Na2SQs), filtered and concentrated in
vacuo. The product was purified by column chromatography using a C18 cartridge (0-40% MeCN
+0.1% HCOOH in H20 + 0.1% HCOOH) to afford the title compound (51 mg, 0.116 mmol, 83%
yield) as a white solid.

Table 20. Prepared Compound and the Biological Activity Thereof

Obs. ) EC50

Cmpd | Structure Name Mass HNMR hOX2
Rel-1- 'H NMR (500 MHz, CDCl3) & 7.11 -
({[(1s,15S,16R.1 7.01 (m, 1H), 6.80 - 6.55 (m, 2H),
=N 9s)-3-fluoro-11- 4.88 - 436 (m, 1H), 4.37 - 429 (m,
ﬁ/ 0x0-8,18-dioxa- 1H), 4.31 - 3.86 (m, 1H), 3.94 - 3.81
HN 12- (m, 1H), 4.26 - 3.74 (m, 1H), 3.80 -

278 o azatetracyclo[17. | [M+H]* | 3.61 (m, 1H), 3.59 - 3.45 (m, 1H), A

2.2.027.012%)tric | 442.7 348 - 3.35 (m, 1H), 3.44 - 3.28 (m,

F —/go 0sa-2(7),3,5- 1H), 3.56 - 3.08 (m, 1H), 3.11 - 3.00
trien-15- (m, 1H), 2.89 - 2.79 (m, 1H), 2.78 -
yl]amino }methyl 2.67 (m, 1H), 2.45 - 2.29 (m, 1H),
)cyclopropane-1- 2.28 - 2.07 (m, 2H), 2.58 - 1.17 (m,
carbonitrile 10H), 1.03 - 0.81 (m, 2H).

[0412] SYNTHESIS OF INTERMEDIATE 45
[0413] tert-butyl 2-[({4-[6-(benzyloxy)pyridin-2-yl]cyclohex-3-en-1-yl} oxy)methyl]-3-

(ethoxymethoxy)piperidine-1-carboxylate
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.
o
FoF

[0414] A mixture of Intermediate 17 (500 mg, 1.01 mmol), 2-benzyloxy-6-bromo-pyridine (293
mg, 1.11 mmol) and potassium carbonate (697 mg, 5.05 mmol) in 1,2-dimethoxyethane (9.6 mL)
and water (9.6 mL) was degassed by bubbling Ny through the mixture for 10 minutes, then
Pd(PPh3)4 (117 mg, 0.100 mmol) was added. The mixture was degassed again by bubbling Nag)
through the mixture for 10 minutes and stirred at 80 °C for 1 h. After cooling the mixture to room
temperature, the suspension was diluted with EtOAc and washed with water and brine. The organic
phase was filtered through a hydrophobic frit (Phase Separator) and concentrated in vacuo. The
residue was purified by column chromatography using a silica cartridge (0-15% EtOAc in cHex)
to afford the title compound (519 mg, 0.939 mmol, 93% yield) as a colorless oil. [M+H]" m/z
=5533

[0415] SYNTHESIS OF INTERMEDIATE 46

[0416] tert-butyl 3-(ethoxymethoxy)-2-({[(1s,4s)-4-(6-hydroxypyridin-2-yl)cyclohexyl]oxy }
methyl)piperidine-1-carboxylate

.
-
b

[0417] To a solution of Intermediate 45 (519 mg, 0.940 mmol) in EtOH (30 mL), were added
ammonium formate (1.18 g, 18.78 mmol) and 10% wt. Pd/C (100 mg, 0.090 mmol) and the mixture
was stirred at 80 °C overnight. The mixture was then cooled to room temperature and filtered over
a Celite cartridge, and the filtrate was concentrated in vacuo. The residue was dissolved in EtOAc

and washed with water and saturated aqueous NaHCO3 solution. The organic phase was filtered
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through a hydrophobic frit (Phase Separator) and concentrated in vacuo to afford the title

compound (406 mg, 0.874 mmol, 93% yield) as a white solid. [M+H]" m/z = 465.3
[0418] SYNTHESIS OF INTERMEDIATE 47

[0419] tert-butyl 3-(ethoxymethoxy)-2-({[(1s,45)-4-{6-[4-(tert-butoxy)-4-oxobutoxy |pyridin-2-
yl}cyclohexyl]oxy } methyl)piperidine-1-carboxylate

[0420] Intermediate 46 (406 mg, 0.870 mmol), silver carbonate (482 mg, 1.75 mmol) and
tertbutyl-4-bromobutyrate (585 mg, 2.62 mmol) in toluene (1.7 mL) was degassed by bubbling
Na(g) through the mixture, then stirred at 120 °C for 16 h. The suspension was cooled to room
temperature, diluted with DCM and filtered through a Celite pad. The filtrate was concentrated in
vacuo and the residue was purified by column chromatography using a C18 cartridge (3-90%
MeCN + 0.1% HCOOH in H2O + 0.1% HCOOH) to afford the title compound (363 mg, 0.598
mmol, 68% yield) as a colorless solid. [M+H]" m/z = 608.0

[0421] SYNTHESIS OF INTERMEDIATE 48

[0422] 4-({6-[(1s,4s)-4-[(3-hydroxypiperidin-2-yl)methoxy]cyclohexyl|pyridin-2-
yl}oxy)butanoic acid hydrochloride

HO
© HN:
0:(-\/\0 Hel
OH

[0423] Intermediate 48 was synthetized using a similar procedure to that described for

Intermediate 6 to afford the title compound (0.301 g) as a white solid. [M+H]" m/z =393.6
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[0424] SYNTHESIS OF INTERMEDIATE 49

[0425] (1s,20s)-16-hydroxy-7,19-dioxa-12,25-diazatetracyclo[18.2.2.12,.0'2,7]pentacosa-
2(25),3,5-trien-11-one

[0426] Intermediate 49 was synthetized using a similar procedure to that described for

Intermediate 7 to afford the title compound (0.114 g) as a white solid. [M+H]" m/z = 375.3

[0427] SYNTHESIS OF INTERMEDIATE 50

[0428] (1s,20s)-7,19-dioxa-12,25-diazatetracyclo[18.2.2.12,5.0'2,]pentacosa-2(25),3,5-triene-
11,16-dione

O

[0429] Intermediate 50 was synthetized using a similar procedure to that described for

Intermediate 8 to afford the title compound (0.093 g) as a white solid. [M+H]" m/z=373.6
[0430] Example 279

[0431] Rel-(1s,16S,17R,20s)-16-{[(2R)-1,1, 1-trifluoropropan-2-ylJamino}-7,19-dioxa-12,25-
diazatetracyclo[18.2.2.125.0'2 " |pentacosa-2(25),3,5-trien-11-one

E F

s
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[0432] Example 279 was synthetized using a similar procedure to that described for Example 269

to afford the title compound (40 mg, 0.085 mmol, 35% yield) as a white solid.

[0433] Enantiomers were separated by chiral SFC purification using Chiralcel OD-H column and

10% (ethanol + 0.1% isopropylamine) as modifier.

Table 21. Prepared Compounds and the Biological Activity Thereof

Comp | Structure Name lc\)/It;Ssbs 'H NMR }1?(():}5((;
Rel-
(15,16S,17R,20
$)-16-{[(2R)-
L11-
H/\{F trifluoropropan-
2-ylJamino}- "
279 o\b 719dioxa- | MHIT | p A
470.3
L 12.25-
| \j" diazatetracyclo[
o y
18.2.2.126.012,17
|pentacosa-
2(25),3,5-trien-
11-one
TH NMR (600 MHz, McOD) o 7.44
Si?ig;zo ddd, J = 144, 82, 7.1 Hz, 1H), 6.65
UL ddd, J = 152, 7.2, 0.8 Hz, 1H), 6.46
riffuoropropan- (ddd, T = 26.2, 8.2, 0.8 Hz, 1H), 5.26 —
) /\é rvljomion, 5.12 (m, 1H), 4.47 — 4.34 (m, 1H), 4.22
10 diox iy | @0I= 112, 7.7 Ha 1H),4.00 23,67 (m,
280 1325, 10 3H), 3.61 (d, J = 16.2 Hz, 1H), 3.51 — | A
A, dingatetracyclof : 3.32 (m, 1H), 3.27 — 3.14 (m, 1H), 2.98
[ 1829 126 001 ~2.73 (m, 2H), 2.71 - 2.53 (m, 1H), 2.53
poniacosa ~2.24 (m, 2H),2.16 (d, T = 14.2 Hz, 1H),
2053 S.ricn- 2.05(d, J=15.0 Hz, 3H), 1.94 - 1.71 (m,
o 4H), 1.59 - 1.30 (m, 6H), 1.27 (, = 6.1
Hz, 3H).
(1s,16R, 175,20 TH NMR (600 MHz, McOD) & 7.45
. s)-16-{[(2R)- (ddd, J = 15.3, 8.3, 7.1 Hz, 1H), 6.69 —
) J\@ L11- 6.62 (m, 1H), 6.50 — 6.42 (m, 1H), 5.22
o~ z F trifluoropropan- . @dt,J=11.1, 7.5 Hz, 1H), 445 (dq, J =
281 Q 2-yllamino}- | MPHI™ | 94 51 Hz 1H), 424 - 3.81 m, 2H), | p
{ 7.19-dioxa- 470.2 3.78 —3.68 (m, 1H), 3.66 — 3.36 (m, 3H),
[ \j" 12,25- 3.21-2.95(m, 3H), 2.89 — 2.75 (m, 1H),
diazatetracyclo| 2.69—2.54 (m, 1H), 2.53 — 2.23 (m, 2H),
18.2.2.126.012,17 2.16(d, J= 14.1 Hz, 1H), 2.10 — 1.98 (m,
|pentacosa- 2H), 1.94 — 1.82 (m, 2H), 1.76 (t, ] =
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2(25),3,5-trien- 13.4 Hz, 2H), 1.58 — 1.28 (m, 6H), 1.26
11-one (t,J=6.9 Hz, 3H).

[0434] SYNTHESIS OF INTERMEDIATE 51

[0435] tert-butyl 2-({[4-(1-ethoxy-1-oxopropan-2-ylidene)cyclohexyl|oxy } methyl)-3-
(ethoxymethoxy)piperidine-1-carboxylate

o

[0436] A suspension of sodium hydride (60% in mineral oil, 451 mg, 11.28 mmol) in THF (65
mL) was cooled to 0 °C. A solution of 2-diethoxyphosphorylpropanoic acid ethyl ester (2.42 mL,
11.28 mmol) was slowly added and the mixture was stirred for 30 minutes at room temperature. A
solution of Intermediate 15 (2.9 g, 7.52 mmol) in THF (10 mL) was added and the reaction mixture
was stirred at room temperature overnight. The mixture was quenched by addition of saturated
aqueous NaHCOj solution. EtOAc was added and the mixture was washed with water. The organic
phase was dried (Na2SO4) and evaporated in vacuo. The product was purified by column
chromatography using a silica cartridge (0-30 EtOAc in cHex) to afford the title compound (3.06
g, 6.52 mmol, 87% yield) as a colorless oil. [M+Na]" m/z = 492.5

[0437] SYNTHESIS OF INTERMEDIATE 52

[0438] tert-butyl 2-({[4-(1-ethoxy-1-oxopropan-2-yl)cyclohexylJoxy }methyl)-3-
(ethoxymethoxy)piperidine-1-carboxylate
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[0439] To a mixture of Intermediate 51 (2.9 g, 6.18 mmol) in ethanol (62 mL), was added 10%
wt. Pd/C (1.31 g, 1.24 mmol) and ammonium formate (0.31 mL, 6.18 mmol). The suspension was
stirred at room temperature for 12 h. The mixture was filtered over a pad of Celite and concentrated
in vacuo to afford the title compound (2.9 g, 6.149 mmol, 99% yield) as a colorless oil. [M+Na]"
m/z =494.5

[0440] SYNTHESIS OF INTERMEDIATE 53

[0441] tert-butyl 3-(ethoxymethoxy)-2-({[4-(1-hydroxypropan-2-yl)cyclohexyl]oxy }methyl)

piperidine-1-carboxylate

HO
CH,

H,C ko
o I\O

LY

CH; O
[0442] To a solution of Intermediate 52 (1.84g, 3.90 mmol) in anhydrous THF (19.5 mL) under a
Nz atmosphere was added sodium borohydride (738 mg, 19.52 mmol) portionwise. The reaction
mixture was stirred under reflux overnight. Further sodium borohydride (290 mg, 7.80 mmol) was
added and the reaction mixture was stirred overnight under reflux. The mixture was cooled to room
temperature and saturated aqueous NH4Cl solution was added. The mixture was extracted with
EtOAc (2 x 20 mL). The combined organic layers were dried (Na2SO4) and concentrated in vacuo.
The product was purified by column chromatography using a C18 cartridge (0-100% MeCN +
0.1% HCOOH in H20 + 0.1% HCOOH) to afford the title compound (0.955 mg, 2.23 mmol, 57%
yield) as a white solid. [M+Na]" m/z = 452.6
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[0443] SYNTHESIS OF INTERMEDIATE 54

[0444] tert-butyl 2-{[(4-{1-[2-(tert-butoxy)-2-oxoethoxy |propan-2-yl }cyclohexyl)oxy]|methyl } -
3-(ethoxymethoxy)piperidine-1-carboxylate

CH; O

H,C
eI
0.

CH4
H,C 0k
o 0

HsG_ O __N

we L T

CHs ©

[0445] Intermediate 54 was synthetized using a similar procedure to that described for

Intermediate 20 to afford the title compound (1.33 g) as a white solid. [M+Na]* m/z = 566.2
[0446] SYNTHESIS OF INTERMEDIATE 55

[0447] 2-[({4-[1-(carboxymethoxy)propan-2-yl]cyclohexyl } oxy)methyl]-3-hydroxypiperidin-1-
ium chloride

o

A

[o}

o OH

ek

[0448] Intermediate 55 was synthetized using a similar procedure to that described for

Intermediate 21 to afford the title compound (1.47 g) as a white solid. [M+H']" m/z = 330.3
[0449] SYNTHESIS OF INTERMEDIATE 56

[0450] 5-hydroxy-14-methyl-2,12-dioxa-9-azatricyclo[13.2.2.0%°nonadecan-10-one
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OH

H,C o/&o

[0451] Intermediate 56 was synthetized using a similar procedure to that described for

Intermediate 22 to afford the title compound (0.153 g) as a white solid. [M+H]" m/z =312.2
[0452] SYNTHESIS OF INTERMEDIATE 57

[0453] 14-methyl-2,12-dioxa-9-azatricyclo[13.2.2.04 °|nonadecane-5,10-dione

0

H,C /Q
3 o 0]

[0454] Intermediate 57 was synthetized using a similar procedure to that described for

Intermediate 23 to afford the title compound (0.174 g) as a white solid. [M+H]" m/z =310.2
[0455] Example 282

[0456] Rel-1-({[(4R,5S)-14-methyl-10-0x0-2,12-dioxa-9-azatricyclo[13.2.2.0% °*|nonadecan-5-

yl]amino }methyl)cyclopropane-1-carbonitrile

%//N
—
k 3c /&O
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[0457] A mixture of  Intermediate 57 (50 mg, 0.160 mmol), (1-
cyanocyclopropyl)methylammonium chloride (43 mg, 0.320 mmol) and DIPEA (56 uL, 0.320
mmol) in THF (1.8 mL) was shaken at room temperature for 15 minutes, then AcOH (0.5 uL,
0.010 mmol) was added and the mixture was shaken at room temperature for 8 h. In a separate
vessel further (1-cyanocyclopropyl)methylammonium chloride (28 mg, 0.210 mmol) and DIPEA
(56 uL, 0.320 mmol) were shaken at room temperature for 15 minutes and then this mixture was
added to the main reaction mixture followed by AcOH (0.5 uL, 0.010 mmol). The reaction mixture
was shaken at 50 °C overnight, then cooled to room temperature. Sodium cyanoborohydride (60
mg, 0.970 mmol) was added and the reaction mixture was shaken at room temperature for 7 h. The
mixture was diluted with EtOAc (100 mL) and washed 3 times with saturated aqueous NaHCO3
solution. The organic phase was dried (Na2SOs), filtered and concentrated in vacuo. The product
was purified column chromatography using a C18 cartridge (5-100% MeCN + 0.1% HCOOH in
H20 + 0.1% HCOOH) to afford the title compound (29.5 mg, 0.076 mmol, 47% yield) as a white
solid.

Table 22. Prepared Compound and the Biological Activity Thereof

Comp | Structure Name 1(\)/[2555 'H NMR Eg)s(g
Rel-1-
%/ﬁn ggﬁislso)(};o 'H NMR (500 MHz, MeOD) § 5.23 -
2.12-dioxa-9- 5.14 (m, 1H), 4.67 - 4.52 (m, 1H), 3.88 -

- 376 (m, 2H), 3.68 - 3.62 (m, 1H), 3.62 -

0. ; +H1"

282 a;%‘f%i;gé;i ?9/[0 ;ﬂ 3.49 (m. 4H). 331 -3.25 (m, 1H). 3.03 - | B
L 2.0% : 2.96 (m, 1H), 2.95 - 2.88 (m, 1H), 2.84 -

n-5-
WA [Siminapmenn 276 m, 11,220 0.9 m, 185,034
yl)cyclopropan ' ’ )

e-1-carbonitrile

[0458] SYNTHESIS OF INTERMEDIATE 58

[0459] 3-[(benzyloxy)methyl]-1-[2-(benzyloxy)phenyl]cyclobutan-1-ol
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HO O
L

[0460] To a solution of 1-bromo-2-phenylmethoxybenzene (14.47 mL, 76.01 mmol) in THF (200
mL) cooled to -78 °C, a 2.5 M solution of #BuLi in hexane (33.44 mL, 83.61 mmol) was slowly
added and the mixture was stirred for 2 h. A solution of 3-(benzyloxymethyl)cyclobutanone (15.77
mL, 91.21 mmol) in THF (20 mL) was slowly added. The mixture was allowed to slowly reach
room temperature and stirred overnight. Saturated aqueous NH4ClI solution (4 mL) was added and
the mixture was concentrated in vacuo. The residue was partitioned between EtOAc¢ and brine and
the organic phase was dried (Na2SOs), filtered and concentrated in vacuo to afford the title

compound (34.3 g, quant. yield) as an orange oil. [M+Na]" m/z = 397.2
[0461] SYNTHESIS OF INTERMEDIATE 59

[0462] 2-[3-(hydroxymethyl)cyclobutyl]phenol

H

H

[0463] Intermediate 59 was synthetized using a similar procedure to that described for

Intermediate 3 to afford the title compound (37.5 g) as a white solid. [M-H] m/z = 177.1
[0464] SYNTHESIS OF INTERMEDIATE 60
[0465] 3-[2-(benzyloxy)phenyl]cyclobutan-1-ol

H

Bn
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[0466] To a mixture of Intermediate 59 (27.09 g, 152.02 mmol) in MeCN (280 mL) and DMF (35
mL), was added potassium carbonate (63 g, 456.06 mmol) portionwise followed by the slow
addition of bromomethylbenzene (20.43 mL, 167.22 mmol). The mixture was stirred at 50 °C
overnight. Additional bromomethylbenzene (4.64 mL, 38.01 mmol) was added and the mixture
was stirred at 50 °C for 16 h. The reaction mixture was cooled to room temperature, diluted with
DCM and filtered. The filtrate was concentrated in vacuo and the product was purified by flash
chromatography using a silica cartridge (0-25% EtOAc/EtOH 3:1 in cHex) to afford the title
compound (27.68 g, 103.15 mmol, 68% yield) as a yellow oil. [M+H]" m/z = 269.1

[0467] SYNTHESIS OF INTERMEDIATE 61

[0468] (1s,195)-8,18-dioxa-11-azatetracyclo[17.1.1.0%7.0'! $Thenicosa-2(7),3,5-triene-10,15-

dione

S

[0469] Intermediate 61 was synthetized using a similar route to that described for Intermediate 8
starting from Intermediate 60 to afford the title compound (0.235 g) as a white solid. [M+H]™ m/z
=330.2

[0470] Examples 283, 284, 285, 286

[0471] Example 283: (1s,15S,16S,19s)-15-{[(2R)-1,1,1-trifluoropropan-2-yl]amino}-8,18-dioxa-
11-azatetracyclo[17.1.1.0%7.0'" "S]henicosa-2(7),3,5-trien-10-one

[0472] Example 284: (15,15S,16R,19s)-15-{[(2R)-1,1,1-trifluoropropan-2-ylJamino}-8,18-dioxa-
11-azatetracyclo[17.1.1.027.0",¢Jhenicosa-2(7),3,5-trien-10-one

[0473] Example 285: (1s,15R,168,19s)-15-{[(2R)-1,1,1-trifluoropropan-2-ylJamino}-8,18-dioxa-
11-azatetracyclo[17.1.1.02,7.0'* S]henicosa-2(7),3,5-trien-10-one

[0474] Example 286:  (1s,15R,16R,19s)-15-{[(2R)-1,1,1-trifluoropropan-2-ylJamino}-8,18-

dioxa-11-azatetracyclo[17.1.1.027.0" *¢]henicosa-2(7),3,5-trien-10-one
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[0475] To a solution of Intermediate 61 (60 mg, 0.180 mmol) and (R)-1,1,1-trifluoro-2-
propylamine (0.07 mL, 0.730 mmol) in THF (2 mL), was added Ti(OEt)4 (0.08 mL, 0.360 mmol)

and the mixture was stirred at 60 °C for 20 h. The mixture was cooled to room temperature and

sodium cyanoborohydride (180 mg, 2.91 mmol) was added. The reaction mixture was stirred for

1 h at room temperature. The mixture was partitioned between EtOAc and saturated aqueous

NaHCOs solution and the organic phase was dried (Na2SOa), filtered and concentrated in vacuo.

The crude was purified by column chromatography using a silica cartridge (0-40% EtOAc in cHex)

to afford a mixture of different diastereoisomers that was submitted to chiral preparative SFC

separation using a Chiralpak AD-H column (25 x 2.0 ¢cm), 5 pu modifier (ethanol + 0.1%

isopropylamine) 10%, flow rate (ml/min) 45, pressure (bar) 120, temperature (°C) 40, to afford the

title compounds (Example 280, 6 mg, 86.1% ee; Example 281, 12 mg, 98.5% ee; Example 282,
16 mg, 100% ee, Example 283, 4 mg, 71.8% ee).

Table 23. Prepared Compounds and the Biological Activity Thereof

2(7),3,5-trien-
10-one

-1.79(m, 1 H), 1.49 - 1.59 (m, 1 H), 1.26
(d, J=6.8 Hz, 3 H).

Obs. ) EC50

Comp | Structure Name Mass H NMR hOX2
511551?[5(2112)5195 'H NMR (400 MHz, MeOD) & 7.12 -
. 1L1.1- 7.19 (m, 1 H), 7.03 (dd, J=7.3, 1.6 Hz, 1
. —/t_F wifluoropropan- H), 6.77 - 6.88 (m, 2 H), 5.28 (d, J=9.9
e on, | 2:vlJamino}- ) Hz, 1 H), 5.02 - 5.09 (m, 1 H), 4.13 (d,

183 ~, : 8. 18-dioxa-11- [M+H] J=9.9Hz, 1H),3.79-3.88 (m, 1 H), 3.54 D

k a,zatetlacyclo[l 4272 -3.73 (m, 3 H), 3.24 - 3.52 (m, 2 H), 3.09
_/{ 701.0°701119 -3.22 (m, 2 H), 2.85 -3.23 (m, 3 H), 2.29
o o h.eriic'os;l; ’ -2.43 (m, 1H), 1.80 -2.05 (m, 4 H), 1.68
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"H NMR (400 MHz, MeOD) & 7.15 (td,
(1si;5 5’12615’19 J=7.8, 1.6 Hz, 1 H), 7.02 (dd, J=7.3, 1.5
?’1 1'{[( )- Hz, 1 H), 6.78 - 6.86 (m, 2 H), 5.25 (d,
o ﬂ’u(')ropmpan_ J=9.9 Hz, 1 H), 5.17 (dt, J=11.0, 5.6 Hz,
2-yljamino}- 1H), 4.13 (d, J=9.9 Hz, 1 H), 3.80 (br d,
284 ° 8 18-dioxa-11. | IMFHI" | J=12.2 Hz, 1 H), 3.64 - 3.78 (m, 2 H),
a’zatenmyclo[l 4272 3.60 (dd, J=10.2, 2.5 Hz, 1 H), 3.27 -
N 701,007 0119 3.40 (m, 2 H), 3.13 - 3.24 (m, 1 H), 3.12
o_/é e (d,J=9.4Hz, 1 H), 2.92 - 3.06 (m, 3 H),
henicosa-

2(7),3,5-trien-
10-one

2.30 - 2.46 (m, 1 H), 1.79 - 1.91 (m, 2
H), 1.78 - 2.06 (m, 2 H), 1.56 - 1.72 (m,
2H), 1.27 (d, J=6.7 Hz, 3 H).

285 >, 3
@

(1s,15R, 168,19
5)-15-{[(2R)-
LL1-
trifluoropropan-
2-yl]amino }-
8,18-dioxa-11-
azatetracyclo[1
7.1.1.02,7.01,1]
henicosa-
2(7),3,5-trien-
10-one

[M+H]"
4272

TH NMR (400 MHz, MeOD) & 7.15 (td,
J=7.8, 1.6 Hz, 1 H), 7.02 (dd, ]=7.4, 1.6
Hz, 1 H), 6.78 - 6.87 (m, 2 H), 5.21 -
530 (m, 2 H), 4.13 (d, J=9.9 Hz, 1 H),
3.81 (brd, J=13.8 Hz, 1 H), 3.58 - 3.74
(m,3H),3.38-3.46 (m, 1 H), 3.28 -3.36
(m, 1H),3.14-3.24(m, 1 H),3.11-3.15
(m, 1H),2.91-3.12(m, 3 H),2.31-2.46
(m, 1H), 1.79-1.91 (m, 2 H), 1.78 - 2.05
(m, 2 H), 1.52 - 1.71 (m, 2 H), 1.24 (d,
J=6.8 Hz, 3 H).

286 H
N

(1s,15R.16R,19
$)-15-{[(2R)-
1,1,1-
trifluoropropan-
2-yl]amino }-
8,18-dioxa-11-
azatetracyclo[1
7.1.1.02,7.01,16]
henicosa-
2(7).3,5-trien-
10-one

[M+H]"
427.2

'H NMR (400 MHz, MeOD) & 7.15 (t,
J=7.7Hz, 1 H), 7.02 (dd, J=7.4, 1.5 Hz,
1 H), 6.78 - 6.87 (m, 2 H), 5.28 (d, J=9.8
Hz, 1 H), 4.95 - 5.03 (m, 1 H), 4.09 -
4.14 (m, 1 H), 3.76 - 3.89 (m, 1 H), 3.56
-3.72 (m, 3H), 3.25 -3.52 (m, 2 H), 3.07
-3.22(m, 2 H), 2.88 -3.21 (m, 3 H), 2.29
-2.45(m, 1 H), 1.50 - 2.06 (m, 6 H), 1.25
(d. J=6.7 Hz, 3 H).

[0476] Example 287

[0477] Rel-(1s,16S,17R,20s)-16-[(pyrimidin-2-yl)amino]-8,19-dioxa-12-
azatetracyclo[18.2.2.0%,7.0'27]tetracosa-2(7),3,5-trien-11-one
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[0478] 2-Chloropyrimidine (42 mg, 0.368 mmol) was added to a stirred solution of the appropriate

macrocyclic amine intermediate (synthetized starting from Intermediate 34 using a similar

procedure to the one described to synthesize Intermediate 25) (120 mg, 0.335 mmol) and

triethylamine (0.093 mL, 0.670 mmol) in anhydrous DMF (1.5 mL) at room temperature and the

mixture was heated to 150 °C under microwave irradiation for 1 h. The reaction was then subjected

to 2 further rounds of heating to 150 °C for 1 h each time. The reaction was quenched with water

(10 mL) and diluted with EtOAc (10 mL). The organic phase was separated and the aqueous phase

was extracted with further EtOAc (2 x 10 mL). The combined organic phases were dried over

MgSO4 and concentrated in vacuo. The crude material was subjected to achiral preparative

purification using X-Bridge, 100 x 19mm, 5um column eluting with 5-95% MeCN in H20 (0.2%

ammonia) to afford the title compound (17 mg, 0.0372 mmol, 11% yield) as a colorless solid.

Table 24. Prepared Compound and the Biological Activity Thereof

2(7),3,5-trien-
11-one

3.3 Hz, 1H), 2.65 — 2.31 (m, 4H), 2.00 —
1.20 (m, 10H).

Obs. . EC50

Comp | Structure Name Mass H NMR hOX2
Rel- 'H NMR (400 MHz, CDCl3) 6 8.32 (d, J
(1s,16S,17R,20 =48 Hz 2H), 7.11 (td, J = 7.7, 1.7 Hz,
N s)-16- 1H), 7.08 - 6.97 (m, 1H), 6.87 —6.72 (m,
N)QN [(pyrimidin-2- 2H), 6.65—-6.55(m, 1H), 5.12(d,J="7.1
o H yl)amino]-8,19- IMEH] Hz, 1H), 4.94 —4.85 (m, 1H), 4.84 —4.71

287 \5 dioxa-12- 1373 (m, 2H),4.07 (ddt, ] = 12.0, 6.9, 48 Hz, | C

N azatetracyclo[1 ’ 1H), 4.03 -3.97 (m, 1H), 3.83 (1, ] =9.8
fo 8.2.2.0°7.02 )t Hz, 1H), 3.69 (dd, ] = 9.5, 2.4 Hz, 1H),
° etracosa- 3.60 — 3.50 (m, 2H), 2.73 (td, J = 13.5,
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L. A compound of Formula (I):

R — R
O 3 \ N/@/)m 2
B /L R, /g
~A Y-z~ 0
VX, M

or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein:

L is a linker selected from heteroaryl, —carbocyclyl-(CR7CR7),-O—, and —heterocyclyl-
(CR7CR7)-O—, wherein —carbocyclyl-(CR7CR7)-O— and —heterocyclyl-(CR7CR7),-O— have the

following orientation:

R3 R4

R3 R4
OAK’_ o—&
carbocyclyl heterocycly
‘ R7) Rz,
R; r R7 r .

is phenyl, 5- or 6-membered heteroaryl, cycloalkyl, or heterocyclyl;
V and Z are each independently —O—, —CRsRo—, or -NRio—;

Xis —-O—, —CRi1R12—, or -NR3—;

Y is a bond, —O—, —-CRgRy—, or -NRp—;

R: and R are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl, or R; and

Ro together with the atom to which they are attached form a carbocycle or heterocycle;

R3 and R4 are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl, or R3 and

R4 together with the atom to which they are attached form a carbocycle or heterocycle;
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Rs is alkyl, cycloalkyl, alkylene-cycloalkyl, heterocyclyl, alkylene-heterocyclyl, aryl,
heteroaryl, alkylene-heteroaryl, or alkylene-SO»-alkyl;

Rs is H, alkyl, cycloalkyl, heterocyclyl, alkylene-cycloalkyl, alkylene-heterocyclyl, or -
CN;

R7 and R7 are each independently H, halogen, or alkyl;

Rs and Ry are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl, or Rg and

Rotogether with the atom to which they are attached form a carbocycle or heterocycle;

Ri1 and Ri are each independently H, halogen, alkyl, cycloalkyl, or heterocyclyl; or R

and Riz together with the atom to which they are attached form a carbocycle or heterocycle;

Rio and Ri3 are each independently H, alkyl, cycloalkyl, alkylene-cycloalkyl,
heterocyclyl, alkylene-heterocyclyl, -(C=0)alkyl, -(C=0)cycloalkyl, -(C=0)heterocyclyl,—
(C=0)-0-alkyl, -(C=0)-O—-cycloalkyl, —-(C=0)—-O-heterocyclyl, -(C=0)—-O-heteroaryl, —
S(0),—alkyl, —=S(O),—cycloalkyl, or —S(O),~heterocyclyl,

m, n, and p are each independently O, 1, or 2; and
risOor 1.

2. The compound of claim 1, wherein Rs is alkyl, cycloalkyl, alkylene-cycloalkyl,
heterocyclyl, alkylene-heterocyclyl, heteroaryl, or alkylene-heteroaryl.

3. The compound of claim 1 or 2, wherein Rsis alkyl, cycloalkyl, alkylene-cycloalkyl,
heterocyclyl, or alkylene-heterocyclyl.

4. The compound of claim 1 or 2, wherein Rsis heteroaryl or alkylene-heteroaryl.
5. The compound of any one of claims 1-3, wherein Rsis alkyl.

6. The compound of any one of claims 1-5, wherein Rsis Ci.5 alkyl, Ci.5 haloalkyl, Cs.s
cycloalkyl, Cs.¢ halocycloalkyl, 4- to 6-membered heterocyclyl, 5- or 6-membered heteroaryl,
Ci.3 alkylene-Cs.6 cycloalkyl, Ci.3 alkylene-(4- to 6-membered heterocyclyl), or Ci-3 alkylene-(5-

or 6-membered heteroaryl).

7. The compound of any one of claims 1-6, wherein Rsis cyclopropyl or cyclobutyl.
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8. The compound of any one of claims 1-6, wherein Rsis a 5S-membered heteroaryl having

1, 2, or 3 heteroatoms selected from the group consisting of N, O, and S.

9. The compound of any one of claims 1-8, wherein Rs is optionally substituted with one or

more F, CHz, CH,CH3s, CH(CHa)2, -CN, CF3, and/or CHF-.

10. The compound of claim 1 or 2, wherein Rsis:

e B P B e Bra B

F\CH/ F@%%ﬁ%@%“

S T Ha H K K
e P Hﬂ @ww
-3 F@@ﬂ 1is

or NC
=y | o ;}CN
11. The compound of claim 1 or 2, wherein Rsis
12.  The compound of any one of claims 1-11, wherein Rs is H or -CN.

232



WO 2024/160822 PCT/EP2024/052241

13. The compound of any one of claims 1-11, wherein Re is H.

14. The compound of any one of claims 1-12, wherein R1 and Ry are each independently H,

halogen, or alkyl.

15. The compound of any one of claims 1-12, wherein R1 and R are each independently H or
halogen.
16. The compound of any one of claims 1-12, wherein R; and R are H.

17. The compound of any one of claims 1-12, wherein R and Rz together with the carbon

atom to which they are attached form a carbocycle or heterocycle.

18. The compound of any one of claims 1-12, wherein R; and R, together with the carbon

atom to which they are attached form a Cs.s cycloalkyl.

19.  The compound of any one of claims 1-12, wherein R1 and R» together with the carbon

atom to which they are attached form a 3- or 6-membered heterocycle.

20.  The compound of any one of claims 1-12, wherein R; and R; together with the carbon
atom to which they are attached form a heterocycle, comprising 1 or 2 heteroatoms selected from

the group consisting of N, O, and S.

21.  The compound of any one of claims 1-20, wherein Rz and R4 are each independently H,

halogen, or alkyl.

22, The compound of any one of claims 1-21, wherein Rz and R4 are each independently H or
Cus alkyl.
23. The compound of any one of claims 1-22, wherein R3 and R4 are each independently

methyl or ethyl.

24.  The compound of any one of claims 1-22, wherein Rz and R4 are H.
25. The compound of any one of claims 1-21, wherein R3 and R4 are halogen.
26. The compound of any one of claims 1-21, wherein Rz and R4 are fluorine.

27. The compound of any one of claims 1-21, wherein R3 and R4 together with the carbon

atom to which they are attached form a carbocycle or heterocycle.
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28. The compound of any one of claims 1-21, wherein R3 and R4 together with the carbon

atom to which they are attached form a Cs.s cycloalkyl.

29.  The compound of any one of claims 1-21, wherein R3 and R4 together with the carbon

atom to which they are attached form a 3- or 6-membered heterocycle.

30.  The compound of any one of claims 1-21, wherein R3 and R4 together with the carbon
atom to which they are attached form a heterocycle, comprising 1 or 2 heteroatoms selected from

the group consisting of N, O, and S.

31.  The compound of any one of claims 1-30, wherein V is —O— or —CRsRo—.
32.  The compound of any one of claims 1-30, wherein V is —O— or -NRio—.

33. The compound of any one of claims 1-30, wherein V is -O-.

34.  The compound of any one of claims 1-33, wherein Y is a bond or -CRgRo—.
35. The compound of any one of claims 1-34, wherein Y is a bond.

36. The compound of any one of claims 1-35, wherein Z is a -NR10— or -CRgRo—.

37.  The compound of any one of claims 1-35, wherein Z is —CRsRo—.
38. The compound of any one of claims 1-37, wherein Rg and Ry are each independently H or
Cis alkyl.

39. The compound of any one of claims 1-37, wherein Rs and Ro together with the carbon

atom to which they are attached form a Cs.¢ cycloalkyl.

40. The compound of any one of claims 1-39, wherein Rio is H or Ci.s alkyl.

41. The compound of any one of claims 1-39, wherein Rio is methyl, ethyl, or isopropyl.

42. The compound of any one of claims 1-41, wherein X is -CR11R12—.

43.  The compound of any one of claims 1-42, wherein R11 and Ri2 are each independently H

or Cy.s alkyl.

44, The compound of any one of claims 1-42, wherein Ri1 and Ri2 are each independently

methyl or ethyl.
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45. The compound of any one of claims 1-42, wherein Ri1 and Riz together with the carbon

atom to which they are attached form a Cs.s cycloalkyl.

R
The compound of any one of claims 1-45, wherein is v,
—N —N
Y/ A e Lo
Ra)y” (R,,)q/ (Ra)g (Ra)g Ra)y” N
v v v v
/=N (N:N N= —
L N, L N L
(Rﬂ)q :é‘ (Ra)q/\ / (Ra)q/\ / (Ra)q/\ / (Ra)q/‘;\l /
v v v or
(Re)y” \ {
wherein Ra is halogen, Ci.s alkyl, or Ci.s alkoxy; and q is O, 1, or 2.
\ /"
(Ra)y™
47. The compound of any one of claims 1-46, wherein is: V' whereinR,
is halogen, Ci.s alkyl, or C1.5 alkoxy; and q is 0, 1, or 2.
F
L L
48. The compound of any one of claims 1-47, wherein is v Vo,

pe-da gty
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\ L
Ry /Niz/_‘

49. The compound of any one of claims 1-46, wherein is: Voo,
L
S .
N L
( Ra )q/\_/g, (Ra)q/‘\N :/2/_‘
V. or V' wherein R, is halogen, C1.s alkyl, or Cys alkoxy; and q is 0,
1, or 2.
F
N
¢ N 7 N,
N= N=
50. The compound of any one of claims 1-46 and 49, wherein is v, ,
L
I\ 7N\
= —
, or V' wherein R, is halogen, Ci-s alkyl, or Ci.s alkoxy; and qis 0, 1, or 2.
F
< ;}i—i L < ;if—; L
51. The compound of any one of claims 1-46, wherein is v, v,

F F F K R .
L F L L F L L</N\ Cod N,
N= N=

F F

v v v v v v v

L

720 N PR/ ¥
= _

vV or v,

52. The compound of any one of claims 46, 47, and 49, wherein q is O or 1.
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53. The compound of any one of claims 46, 47, 49, and 52, wherein q is O.
54. The compound of any one of claims 1-53, wherein m is 0 or 1.
55. The compound of any one of claims 1-54, wherein m is 1.

56. The compound of any one of claims 1-55, whereinnis O or 1.

57. The compound of any one of claims 1-56, wherein n is 1.

58. The compound of any one of claims 1-57, wherein p is 0 or 1.

59. The compound of any one of claims 1-58, wherein p is 0.

60. The compound of any one of claims 1-58, wherein p is 1.

61. The compound of any one of claims 1-60, wherein L is —carbocyclyl-(CHz)~O- or —

heterocyclyl-(CHz)-O—.

62. The compound of any one of claims 1-60, wherein L is —carbocyclyl-(CHz)-O-.

o)
63. The compound of any one of claims 1-62, wherein L is > or
HO B
o)
64. The compound of any one of claims 1-62, wherein L is )/ )
65. The compound of any one of claims 1-64, wherein r is 0.
66. The compound of any one of claims 1-64, whereinr is 1.
67.  The compound of any one of claims 1-61, wherein when ris 0, L is a —carbocyclyl-O- or
As ’7\
*—< (o]
~heterocyclyl-O- linker having the structure A , wherein As and A¢ are each

independently —O— or —-CHz—, and * represents the point of attachment to .

68. The compound of claim 67, wherein As is —O—.
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69.  The compound of claim 67, wherein As is -CHa—.
70. The compound of any one of claims 67-69, wherein Ags is —O—.

71. The compound of any one of claims 67-69, wherein As is -CHa—.

(Ro)u
<

72. The compound of any one of claims 1-61, wherein L is , wherein Ry is
halogen, alkyl, or alkoxy; anduis O, 1, or 2.
73.  The compound of claim 72, wherein Ry is halogen.
74. The compound of claim 73, wherein Ry is fluoride.
75. The compound of any one of claims 72-74, wherein u is 1.
76. The compound of any one of claims 72-74, wherein u is O.
77. The compound of any one of claims 1-75, wherein L is F .
78.  The compound of any one of claims 1-61, wherein L is a 5- or 6-membered heteroaryl

linker having 1-2 nitrogen atoms.

(Rp)u

‘e

A
79. The compound of any one of claims 1-61 and 78, wherein L is

Rp)u
( b) \,AN (Rb)u

\oN
KMy K
, Or , wherein Ry is halogen, alkyl, or alkoxy; and uis O or 1.

80.  The compound of any one of claims 1-71, having the structure:
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Re n R
R Rz
” 0" g NTU
e ) Y—Z/&O
V_(-Xj"/ (IC-1), or a pharmaceutically acceptable salt thereof,
wherein:
risOorl;
sis 1 or 2; and
tis1or2.
81. The compound of claim 80, wherein r is 0.
82. The compound of claim 80 or 81, wherein s is 2.
83. The compound of any one of claims 80-82, wherein t is 2.
84.  The compound of any one of claims 1-11, having the structure:
Rs

N

NH
Hii.

0 (IC-2e), or a pharmaceutically acceptable salt thereof,

wherein R, is halogen, Ci.s alkyl, or Ci.5 alkoxy; and q is 0, 1, or 2.

85. The compound of any one of claims 46, 47, 49, and 84, wherein each R, is independently
F or Me.

86. The compound of any one of claims 46, 47, 49, 84, and 85, wherein each R, is F.
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87. The compound of any one of claims 46, 47, 49, and 84-86, wherein qis 1 or 2.

88.  The compound of claim 1, wherein the compound is:

|:

&‘f é‘&
o (EZ

F

>

pe

Na
e

O
A

F F
F F
OH

HN HN HN

N N N

F F F
[o] ’fo 0
(0] O 0
N
=Z N HC N
Hac{
HN HN

o o\b o
0 o o
(rel),
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(rel),

HN

P\
S
N~
1{
HN F
0\@ "
N
F F
jo ,/go ,ﬁo
0 0 o
C CN
HN
o ﬁ
N
,/ko
[e]
b

(rel), (re),
CcN oN DScn
HN fg HN
~ oL oD
N O . A
jo jo jo
) . o °
F (rel), F , F (rel),
cN
cN cN
HN S DS
o\b HN HN
o o
N F A
7 N o o
N )
, \=N , F (rel),
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CN
CN

CN

HN S
HN
o HN o
o
N
F N N
0 F
o
F F
F , (rel), ,

(0]

L i o3
SF &R L
(rel), (rel),

(rel),

o]

F RO 2
NN
HN HN \ 1 HN
o\b o\b N\CH3 o\b \\N
F N F N N
,f° j°
o o)
NE=

ReRRoR'
oA A

(rel), (rel),

(rel), (rel),

242



WO 2024/160822

243

F
¥
F
HN
(o]
N
[o]
(o]
(rel),
HC //N
o
o CH,
)
A
o
(rel),
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y/ Y/
N\ (rel), \ S (rel),
N
/\// // N
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N Z ="
\\\k
H
o
o NH 0. HN" "CHg \(b
N
F
N N 0
O\,/<O o\/<0 o
: F :  F
F F
) F ) F
N N
= =
° (rel), or ° ,
or a pharmaceutically acceptable salt thereof.
89. A pharmaceutical composition comprising a compound of any one of claims 1-88 or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient.

90. A method of treating a disease or disorder that is treatable by administration of an orexin
agonist, the method comprising administering to a subject in need thereof a therapeutically
effective amount of the compound of any one of claims 1-88 or the pharmaceutical composition

of claim 89.

91. A method of treating a disease or disorder by modulating one or more orexin receptors, the
method comprising administering to a subject in need thereof a therapeutically effective amount

of the compound of any one of claims 1-88 or the pharmaceutical composition of claim 89.

92. A method of treating, preventing, ameliorating, controlling, or reducing the risk of a disease
or disorder associated with one or more orexin receptors, the method comprising administering to
a subject in need thereof a therapeutically effective amount of a compound of any one of claims

1-88 or the pharmaceutical composition of claim 89.
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