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INHIBITING MONOACYLGLYCEROL LIPASE (MAGL)

CROSS-REFERERNCE TO RELATED APPLICATIONS
{6804]  This patent application claims the benefit under 35 US.C. §119(e) of US. Provisional
Patent Application No. 63/294,747 filed December 29, 2021, which is incorporated herein by

reference in its entirety,

TECHNICAL FIELD
[6002]  The present disclosure relates to compounds and methods for iohibiting
monoacylglycerol lipase (MAGL), including compounds and methods for reversibie inhibition of
MAGL.

BACKGROUND

18603] MAGL s the principal enzyme responsible for the in vivo degradation of 2-
arachidonoyl glycerol {2-AG), an endogenous ligand of the cannabinoid receptors {e.g., CB1 and
CB2y MAGL inhibition increases accumulation of the CB1/2 receptor agonist 2-arachidonoyl
glycerol (2-A(G), and reduces arachidonic acid (AA) and prostaglandin levels in the brain and
peripheral tissues. frreversible MAGL inhibitor compounds, such as JZL-184, increase brain and
peripheral 2-AG and reduce brain AA, however tolerance can develop with chronic trreversible
MAGL inhibition. Covalent interactions with MAGL could lead to irreversible enzymatic
wohibttion, with potential for immune-mediated toxicity.
{8604]  There remains a need for reversible MAGL inhibitors useful for the treatment of
MAGL-mediated diseases or disorders, including the development of therapeutic compounds with
improved control of dose and exposure. Such compounds can be developed through clinical trials
as analgesic compounds for the treatment of pain management and/or treatment of various MAGL-
mediated conditions.
18605]  Thus, there is a need in the art for compounds that can potently, selectively and
reversibly inhibit MAGL and for means for treating conditions or disorders that are associated
with or linked to endocannabinoid signaling activities. The present disclosure addresses these and

other unfulfilied needs in the art.
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SUMMARY
{6006]  The inventors have discovered imer afia compounds to inhibit monoacylglycerol
lipase {(MAGL), including compounds that reversibly inhibit MAGL. Accordingly, in another
aspect, the disclosure provides compounds and methods for inhibiting monoacylglycerol lipase
(MAGL).

[6607)  In some embodiments, the disclosure provides a compound of Formula (I) or a

pharmaceutically acceptable salt thereof:

Formula (1),

wherein
Avts

Rj 15 hydrogen, halogen, or ¢yano,
Rs, and Rs are each independently hydrogen, halogen, or lower atkyl;
Ry 1s Tower atkyl, lower eycloalkyl or lower haloslkyl;

Ray 1s halogen;
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W is a diazole optionally substituted with lower alkvl, fower cycloaikyl, or lower

haloalkyi;

Byis Rao

Rog is hydrogen, halogen, lower alkyl, or lower haloalkyl; and

Ros 1s hydrogen, or halogen, provided the compound is not (2-fluoro-3-
hydroxypheny! }6-(3-methyl-1-{o-tolyl}- 1 H-pyrazol-5-yi -2-azaspiro[3 3 Jaeptan-2-

yhimethanone,

[6608]  In some embodiments, the disclosure provides a compound of Formula (I) or a
pharmaceutically acceptable salt thereof, wherein Ry is hydrogen, fluore, or cyano; and Ri; and
Rs are each independently hydrogen, fluore, or methyl. In some embodiments, the disclosure
provides a compound of Formula (1) or a pharmaceutically acceptable salt thereof, wherein R, is
fluoro; and R, and Rs are each independently hydrogen. Tn some embodiments, the disclosure
provides a compound of Formula (1) or a pharmaceutically acceptable sali thereof, wherein Ry is
hydrogen, fluoro, or cyano; Rsa is hydrogen, fluoro, or methyl; and Rs is hydrogen. In some
embodiments, the disclosure provides a compound of Formula (I) or a pharmaceutically
acceptable salt thereof, wherein Ry is hvdrogen or fluore; Rsa is hydrogen, fluorc, or methyl; and
Rsis hydrogen.

[6609] o some embodiments, the disclosure provides a compound of Formula (I) or a

pharmaceutically acceptable salt thereof, wherein Rs; is lower alkyl, cyclopropyvl or lower

haloalkyl; and Rsp is fluoro.  In some embodiments, the disclosure provides a compound of
Formula (1) or a pharmaceutically acceptable salt thereof, wherein Rs; is lower alkyl and Ry, is
fluoro.  In some ewbodiments, the disclosure provides a compound of Formula (I) or a

pharmaceutically acceptable salt thereof, wherein Rs; is lower haloalkyl and Ry, is fluoro. In
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some embodiments, the disciosure provides a compound of Formula (I} or a pharmaceutically
acceptable salt thereot, wherein Rs; 18 lower alky! optionally substituted with one or more fluoro
and Ras is fluoro. In some embodiments, the disclosure provides a compound of Formula (Fjor a
pharmaceutically acceptable salt thereof, wherein Rs; is eyclopropyl, and Rsp is fluoto.

{60018 o some embodiments, the disclosure provides a compound of Formula (1) or a

pharmaceutically acceptable salt thereof, wherein W is selected from the group consisting of:

N

*\
>”b

*

and

wherein ¥ indicates a covalent bond to By; and
R, Rs1, Ray and Ry are each independently hydrogen, tower alkyl, lower haloalkyl, or
lower cycloalkyl, provided that at least one of Ra; and Rss and at least one of Ra: and Ris s not

hydrogen.

[88011] v some embodiments, the disclosure provides a compound of Formula (I) or a

pharmaceutically acceptable salt thereof, wherein W is selected from the group consisting of:
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o VA
> %

*

. and

wherein * indicates a covalent bond to By; and
R, Rar, Rz and Rss are each independently hydrogen, lower alkyl lower haloalkyl, or
fower cycloatkyl, provided that at least one of R3y and Rsz and at feast one of Ry and Rys ts not

hydrogen.

{00012] In some embodiments, the disclosure provides a compound of Formula (I) or a
pharmaceutically acceptable salt thereof, wherein Rao, Rzi, Ra and Rss are each independently
hydrogen, methyl, CF3, or cyclopropyl, provided that at least one of Ra1 and Raz and at least one
of Ry» and Raz is not hydrogen. In some embodinents, the disclosure provides a compound of
Formula (I} or a pharmaceutically acceptable salt thereof, wherein Rse is methyl. In some
embodiments, the disclosure provides a compound of Formula (D) or a pharmaceutically
acceptable salt thereof, wherein Raz is hydrogen, methvl, CFs, or cyclopropyl, provided that at
least one of R and Rs; and at least one of Rsy and Rss 18 not hydrogen. In some embodiments,
the disclosure provides a compound of Formula (I} or a pharmaceutically acceptable salt thereof,
wherein Raz 18 hydrogen and Rss 1s methyl, CFz or cyclopropyl; or Raz is methyl, CFs or
cyclopropyl, and Rys 1s hydrogen. In some embodirents, the disclosure provides a compound of
Formula (I} or a pharmaceutically acceptable salt thereof, wherein Ry is hydrogen and Rs3 is
methyl, CFs or eyclopropyl; or Ray s methyl, CF; or eyclopropyl, and Rss is bydrogen.

[86013] In some embodiments, the disclosure provides a compound of Formula (I) or a

pharmaceutically acceptable salt thereof, wherein R 18 hydrogen, fluore, chloro, methyl, or CFs;
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and Roe 18 hydrogen, or flucro. In some embodiments, the disclosure provides a compound of
Formuia (D) or a pharmaceutically acceptable sali thereof, wherein Rop i3 fluoro, chloro, methyl,
or CF3; and Rog 1s hydrogen, or fluoro. In some embodiments, the disclosure provides a compound
of Forroula () or a pharmaceutically acceptable salt thereof, wherein Rao 1s methyl, or CF3; and
Rae is hydrogen, or fluoro. In some embodiments, the disclosure provides a compound of Formula
{1y or a pharmaceutically acceptable salt thereof, wherein Ryo 15 fluoro or chloro, or CFz; and Rae
is hydrogen, or fluoro.

[86014] In some embodiments, the disclosure provides a compound of Formula (I) a
pharmaceutically acceptable salt thereof, wherein the compound s not (2-Huoro-5-
hydroxyphenyl}{6-[3-methyl-1-(o-tolyh)-S-pyrazolyl]-2-aza-2-spiro[3 3 theptyl | methanone.
[88013] In some embodiments, the disclosure provides a compound of Formula (I) a
pharmaceutically acceptable salt thereof, wherein the compound is not {2-fluoro-3-
hydroxyphenyl }6-(3-methyl-1-(o-tolyl}- IH-pyrazol-5-yl}-2-azaspiro[ 3. 3 theptan-2-

yiymethanone.

{00016]  In some embodiments, the disclosure provides a compound of Formula (T ora

Rs

pharmaceutically acceptable salt thereof, wherein A, is Fss R Ryis

hydrogen, F, or cvano; Rz, and Rs are each independently hydrogen, F| or methyl, W is

/ Rap
v R e .
, wherein * indicates a covalent bond to By ; Rso is hydrogen, methyl,

CFs, or cyclopropyl; and Rop is hydrogen, F, CI, methyl, or CF3; and Ros is hydrogen, or F;
provided that the compound s not (2-fluoro-S-hydroxyphenyl){6-(3-methyl-1-{o-tolyl)-1H-

pyrazol-5-yh)-2-azaspiro{3 3 theptan-2-vi ymethanone.
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In some embodiments, the disclosure provides a compound of Formula (D ora
Rs

{60017

HO.

pharmaceutically acceptable salt thereof, wherein A, is Res ' Ry ; Ruis

hydrogen, F, or cvano; Rz, and Rs are each independently hydrogen, F, or methyl, W is

g{‘\,@-‘N
T N

Ra
R . wherein * indicates a covalent bond to Bi; Ry and Rs; are each

independently hydrogen, methyl, CF;, or cyclopropyl, provided that at feast one of Rsy and Rss

is hydrogen; Roe is hydrogen, F, Cl, methyi, or CF3; and Ros is hydrogen, or F.

In some embodiments, the disclosure provides a compound of Formula (I} ora
Rs

[00018]

Raa” Ry ;Riis

pharmaceutically acceptable salt thereof, wherein As 1s
hydrogen, F, or cvano; R3, and Rs are each independently hydrogen, ¥, or methyl, W is

Raa , wherein * indicates a covalent bond to Bi; Ry and Rs; are each
independently hydrogen, methyl, CF3, or eyclopropyl, provided that at least one of Raz and Rs;

is hydrogen; Rag is hydrogen, F, Cl, methyl, or CF3; and Ry 18 hydrogen, or F.
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[66819]  In some embodiments, the disclosure provides a compound of Formula (I ora

0R52

pharmaceutically acceptable salt thereof, wherein Ay is Ry

; Rsp is F; Rsz 18 lower alkyl optionally substituted with one or more F, or cyclopropyl; W is

9

ool

Rao
/““\?f/

, wherein * indicates a covalent bond to By, Rio 18 hydrogen, methyl,

CF;, or cyclopropyl; Rae is hydrogen, ¥, Cl, methyl, or CF3; and Ros is hydrogen, or F.

{660268] o some embodiments, the disclosure provides a compound of Formula (I ora

ORs;

pharmaceutically acceptable salt thereof, wherein A; js o

. Rsp 18 F; Rsz 15 lower alkyl optionally substituted with one or more F, or eyclopropyl; W is

cgi\MN
TN

\
Has
Raa . wherein * indicates a covalent bond to By Ry and Ras are each
independently hydrogen, methyl, CF3, or cyclopropyl, provided that at least one of Rai and Rss

is hydrogen; Rao is hydrogen, F, Cl, methyl, or CF3; and Roe 15 hydrogen, or F.
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[66021]  In some embodiments, the disclosure provides a compound of Formula (Ijora

0R52

pharmaceutically acceptable salt therecf, wherein A, is 736 e 'Ry isF; Rs

is lower alkyl optionally substituted with one or more F, ot cyclopropyl; W is

Rag , wherein * indicates a covalent bond to Bi; B3y and Ras are each

independently hydrogen, methyl, CFs, or cyclopropyl, provided that at least one of Rz and Ry
is hydrogen; R 18 hydrogen, F, Cl, methyl, or CF3; and Roe 18 hydrogen, or F.

{00022]) Generally, methods disclosed herein include administering a compound described by
a chemical formula disclosed herein to inhibit MAGL. 1o some embodiments, the compounds
described by the chemical formulae disclosed herein can be used by contacting a compound with
a cell {eg, a cell expressing MAGL) to reversibly inhibit MAGL in the cell. In still another
aspect, the disclosure provides a method for treating a monoglycerol lipase mediated disease or
disorder. Without limitations, administering to the cell can be in vitro or in vivo. In some
embodiments, the method comprises administering to a subject in need thereof a therapeutically
effective amount of a compound described by a chemical formula disclosed herein. For example,
an effective amount of a compound disclosed herein can be administered to a subject to treat a
condition responsive to the reversible inhibition of MAGL.

{60023] In some embodiments, the disclosure provides a compound of Formula (I) or a

pharmaceutically acceptable salt thereof,

SUBSTITUTE SHEET (RULE 26)



PCT/US2022/082554

WO 2023/130023
O
A N
B,
/ i
W
Formula (I},
wherein:
Aiis
Rs
Rag "Ry o Ray” ;

R is halogen, hydrogen, or cyano;

Rsa and Rs are each independently hydrogen, halogen, or lower alkyl;

Rsz 1s lower atkyl, lower cycloalkyl or lower haloalkyl;

R 13 halogen;

W is a diazole optionally substituted with lower alkyi, tower cycloalkyl, or lower

haloalkyl;

Rag

Biis Rao

R is halogen, hydrogen, lower alleyl, or lower haloalkyl; and

10
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Ros 18 hydrogen, or halogen;
provided the compound is not (2-fluoro-5-hydroxypheny X 6-(3-methyl-1-{o-tolyl}- 1}

pyrazol-S-yiy-2-azaspiro[3 .3 theptan-Z-yl pmethanone.

{86624] In some embodiments, the disclosure provides a compound of Formula (I or a
pharmaceutically acceptable salt thereof, wherein
Ry is hydrogen, fluoro, or cyang,
Ray and Rs are each independently hydrogen, halogen, or methyl;
Rs: 15 lower alkyl, cyclopropy! or lower haloalkyl;
Ry is fluoro;
W is a diazole optionally substituted with one of methyl, cyclopropyl, or Chy;
Ry 1s fluore or chloro, methyl, or CF3; and

Rae 13 hydrogen, fluoro or chloro.

[66025]  In some embodiments, the disclosure provides a compound of Formula (E) or a
pharmaceutically acceptable salt thereof, wherein W is selected from the group consisting

of;

N
TN A N
\ \
Ry N // e :
N f Ras )

L S
)ol)e

, and ,

wherein ¥ indicates a covalent bond to By; and

11
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R, Ran, Rs2 and R are each independently hydrogen, fower alkyi, lower haloalkyl, or
lower eycloalicyl, provided that at least one of Rsy and Rss and at least one of R and Rss

is not hydrogen.

{86626] In some embodiments, the disclosure provides a compound of Formula (D or a
pharmaceutically acceptable salt thereof, wherein Razo, Rz, Raz and Ris are each
independently hydrogen, methyi, CFs, or cyclopropyl, provided that at ieast one of Rzy and

Raa and at least one of Rsz and Rs; is not hydrogen.

{88627 In some embodiments, the disclosure provides a compound of Formula (I) or a

pharmaceutically acceptable salt thereof, wherein W 1s selected from the group cousisting

/KN\\NK
Ry , * , an d R33

wherein * indicates a covalent bond to By

[06028&] In some embodiments, the disclosure provides a compound of Formula (D ora

e

/ Rsp
N
, . . 7 TN
pharmaceutically acceptable salt thereof, wherein W is

wherein * indicates a covalent bond to By, and Rso 1s methyl.

12
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[8062%]  In some embodiments, the disclosure provides a compound of Formula (1) or a

S\N”N\ *
e,
Raq

Ras , wherein

pharmaceutically acceptable salt thereof, wherein W is
* indicates a covalent bond to By, and Rs; and Ra; are each independently hydrogen,

methyl, CF3, or cyclopropyl, provided that one of Ry and Rz i3 hydrogen.

{86838] In some embodiments, the disclosure provides a compound of Formula (D or a

pharmaceutically acceptable salt thereof, wherein W is

*

wherein * indicates a covalent bond to By, and R and Rss are each independently

hydrogen, methyl, CF3, or eyclopropyl, provided that one of Ryy and Raa is hydrogen,

[66631]  In some embodiments, the disclosure provides a compound of Formula (1) or a

pharmaceutically acceptable salt thereof, wherein Ay is

HO..

Raa ‘

[66632] Tn some embodiments, the disclosure provides a compound of Formula (D ora

pharmaceutically acceptable salt thereof, wherein Rs is hydrogen.

13
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[88633] In some embodiments, the disclosure provides a compound of Formula (I} or a

pharmaceutically accepiable salt thereof, wherein R is fluoro,

[86634] In some embodiments, the disclosure provides a compound of Formula (D or a

pharmaceutically acceptable salt thereof, wherein R, 18 hydrogen, fluoro, or methyl.

[66035]  In some embodiments, the disclosure provides a compound of Formula () or a

pharmaceutically acceptable salt thereof, wherein Ra, 1s hydrogen.
00636]  In some embodiments, the disclosure provides a compound of Formula (I) or a
_ _ £ p

pharmaceutically acceptable salt thereof, wherein Rap 1 methyl, and Ry 15 hydrogen or

fluoro; or Ryp is chloro, fluoro or CFs, and Ras is hydrogen.

{86037  In some embodiments, the disclosure provides a compound of Formula (1) or a

pharmaceutically acceptable salt thereof, wherein Ay is

{86638] In some embodiments, the disclosure provides a compound of Formula (D or a
pharmaceutically acceptable salt thereof, wherein Ry is lower alkyl optionally substituted

with one or more fluoro and cyclopropyl.

[66639] In some embodiments, the disclosure provides a compound of Formula (D or a

pharmacentically acceptable salt thereof, wherein R is fluoro.

[60048]  In some embodiments, the disclosure provides a compound of Formula (D ora
pharmaceutically acceptable salt thereof, wherein
R 13 methyl, and Rye is hydrogen or fluoro; or

14
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Rao is fluoro or CF3, and Rue 1s hydrogen.

{80041  In some embodiments, the disclosure provides a compound of Formula (I-B) or a

pharmaceutically acceptable salt thereof:
P 0

Formula (II-B},

wherein

R is halogen or cyano;

R s hydrogen, lower alkyl, or halogen;

Rs is hydrogen, halogen or lower alkyl;

Rz is halogen or lower alkyl optionally substituted with one or more halogen;

Ros is halogen or hydrogen; and

Rsg is hydrogen or lower alkyl optionally substituted with one or more halogen, provided
the compound is not {2-fluoro-S-hydroxypheny {6-(3-methyl-1-{o-tolyl)-1H-pyrazol-S-

vi)-Z-azaspiro[3.3 heptan-2-vl)methanone.

80042} In some embodiments, the disclosure provides a compound of Formula (II-Bj or a
pharmaceutically acceptable salt thereof, wherein
RyisF or cyano,
Rsis hydrogen, methyl, or F;
Rsis hydrogen, F or methyl;

Koo is F, methyl, or CF;;

15
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Ros 18 hydrogen or F; and
Ry 15 hydrogen, methyl or CF;, provided the compound is not (2-fluoro-S-
hydroxypheny }{(6-(3-methyl-1-(o-tolyl}-1H-pyrazol-5-yl}-2-azaspire{3. 3 Jheptan-2-

yljmethanone.

[86643] In some embodiments, the disclosure provides a compound of Formula (I-C) or a

pharmaceutically acceptable salt thereof:

Rs o)

Formula (I-C),

wherein

Ry is halogen or cyano;

R 13 hydrogen, lower alkyl, or halogen;

Rs is hydrogen, halogen or lower alkyl;

Ros 1s halogen or lower alkyl optionally substituted with one or more halogen;

Razs 1s hydrogen or halogen; and

Ray and Rss are each independently hydrogen or lower alkyl optionally substituted with

one or more halogen, provided that ove of Ry and Rz is hydrogen.

[60044]  In some embodiments, the disclosure provides a compound of Formula (II-C} or a
pharmacentically acceptable salt thereof, wherein
RyisF or cyano;

Rs is hydrogen, methyl, or E;

16
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Rs is hydrogen, F or methyl;
Ra is F, methyl, or CFs,
Ras is hydrogen or F; and

R3r and Ras are each independently hydrogen, methyl or CFs.

[68045]  In some embodiments, the disclosure provides a compound of Formula (I-D} or a

pharmaceutically acceptable salt thereof:
Rs o)

wherein

Ruis halogen or ¢yano;

R is hydrogen, lower alkyl, or halogen;

Rs 13 hydrogen, halogen or lower alkyl;

Rs is hydrogen;

Rao 1s halogen or tower alkyl optionally substituted with one or more halogen;

R is halogen or hvdrogen, and

Raz and Rss are each independently hydrogen or lower atkyl eptionally substituted with

one or more halogen, provided that one of Rsz and Raz is hydrogen.

[68846]  In some embodiments, the disclosure provides a compound of Formula (II-D} or a
pharmaceutically acceptable salt thereof, wherein
Ryis F or cvang;

Rs is hydrogen, F or methyl;
17
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Rs is hydrogen, F or methyl;

R is F or methyl, ot CF3;

Ras is hydrogen or F; and

Ry and Ry are each independently hydrogen, methyl or, CF3 provided that one of Rs; and

Rs; is hydrogen.

[60047]  In some embodiments, the disclosure provides a compound of Formula (IH1-B) or
a pharmaceutically acceptable salt thereof:
ORge O

Formula (HI-B)

wherein

R; 13 halogen;

Rs; is lower atkyl or lower cycloalkyl, each optionally substituted with halogen,
R3o is lower alkyl;

Rag 15 lower alkyt; and

R is hydrogen or halogen.

{00048} In some embodiments, the disclosure provides a compound of Formula (IT-8}) or
a pharmaceutically acceptable salt thereof, wherein
RiisF;
Rs2 13 lower alkyl optionally substituted with one or more F or cyclopropyl;

Rsp is methyl;
18
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Rog is methyl; and

Ros is hydrogen or F.

166049]  In some embodiments, the disclosure provides a compound of Formula (IH-C) or

a pharmaceutically acceptable salt thereof
OFz, ©

wherein

R; is halogen;

Ry is lower allkyl or lower cycloalkyl, each optionally substituted with halogen,

Rap and Rs; are each independently hydrogen or lower alkyl optionally substituted with
one or more halogen, provided that one of Rs; and Raz is hvdrogen.

Rog is lower alkyl optionally substituted with halogen; and

Ros is hydrogen or halogen.

[66638)  In some embodiments, the disclosure provides a compound of Formula {I1-C) or
a pharmaceutically acceptable salt thereof, wherein
Ksis F;
R is lower alkyl optionally substituted with one or more F; or ¢yclopropyl;
Rz1 and Rys are each independently hydrogen, methyl or CFs, provided that one of Rs; and
R 15 hydrogen;
Rog is methyl or CFs; and

Ras 1s hydrogen or F.

19
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{80651  In some embodiments, the disclosure provides a compound of Formula (H-D) or
a pharmaceuiically acceptable salt thereof:
ORsy 0

Formula (IH-D}
wherein
Ry is halogen;
Rsz 15 lower atkyl or lower eycloalkyl, each optionally substituted with halogen,
3 and Rys are each independently hvdrogen or lower alky! optionally substituted with
one or more halogen, provided that one of Ra; and Rss is hydrogen.
R 1s Tower alkyl optionally substituted with halogen; and
R 15 hydrogen or halogen.
[80652] In some embodiments, the disclosure provides a compound of Formula (D) or
a pharmaceutically acceptable salt thereof, wherein
RyisF,
Rsz is lower atkyl optionally substituted with one or more E, or cyclopropyl;
R and Rz are each independently hydrogen, methyl or CF3, provided that one of Ry; and
Rs; is hydrogen;
Ras 1s methyl or CFs; and

Ry is hydrogen or F.

20
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[80653]  In some embodiments, the disclosure provides a compound of Formula (I1), ora

pharmaceutically acceptable salt thereof,

Formula (1},

wherein

the dashed line represents an optional double bond;

R is halogen;

Rs is hydrogen,

Wis A;

A is a S-member heteroaryl ring optionally substituted with one or more Rsg;

Roo is halogen or lower alkyl optionally substituted with one or more halogen;

Rsp is lower alkyl optionally substituted with one or more halogen; and

Ris 1s halogen or hydrogen, provided the compound is not (2-Huore-5-hydroxyphenyi 6~

(3-methyl-1-{o-toly)-1H-pyrazol-5-yl)-2-azaspiro[3 3 theptan-2-yhmethanone.

[88654] In some embodiments, the disclosure provides a compound of Formula (Ij ora

pharmaceutically acceptable salt thereof, wherein the compound is

21
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, or 4 pharmaceutically acceptable salt thereof,

{00055  In some embodiments, the disclosure provides a compound of Formula (I ora

pharmaceutically acceptable salt thereof, wherein the compound is

/', or a pharmaceutically acceptable salt thereof

[88856]  In some embodiments, the disclosure provides a compound of Formula (Ij ora

pharmaceutically acceptable salt thereof, wherein the componnd is

, or a pharmaceutically acceptable salt thereof.

{60057} In some embodiments, the disclosure provides a compound of Formula (i ora

pharmaceutically acceptable salt thereof, wherein the compound is

22

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

F | or a pharmaceutically acceptable salt thereof

[66658]  In some embodiments, the disclosure provides a compound of Formula (I} ora

pharmaceutically acceptable salt thereof, wherein the compound is
&

e \thi e,
, or a pharmaceutically acceptable salt thereof

[86659] In some embodiments, the disclosure provides a compound of Formula (I} ora

pharmaceutically acceptable salt thereof, wherein the compound is

, or a pharmaceutically acceptable salt thereof,

[060660]  In some embodiments, the disclosure provides a compound of Formula (T) ora

pharmaceutically acceptable salt thereof, wherein the compound is
8

or a pharmaceutically acceptable salt thereof,

23
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{80661  In some embodiments, the disclosure provides a compound of Formula (I ora

pharmaceutically acceptable salt thereof, wherein the compound is

, or a pharmaceutically acceptable salt thereof

[86662] In some embodiments, the disclosure provides a compound of Formula (D) ora

pharmaceutically acceptable salt thereof, wherein the compound is

0F,

, ot a pharmaceutically acceptable salt thereof.

[60063]  In some embodiments, the disclosure provides a pharmaceutical coroposition
comprising a compound defined herein, or a pharmaceutically acceptable salt thereof as
the active pharmaceutical ingredient (API), provided the compound is not {(2-fluore-5-
hydroxyphenyl }(6-(3-methyl-1-{o-tolyl}- 1 H-pyrazol-S-yl)-2-azaspiro]3 .3 theptan-2-

ylmethanone.

[60664]  In some embodiments, the disclosure provides a method of inhibiting
monoacyiglycerol lipase (MAGL) in a subject corprising the step of administering to a

subject in need thereof a therapeutically effective amount of 2 compound defined herein.

24
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[80065]  In some embodiments, the disclosure provides a method of reversibly inhibiting
monoacylglycerol Hpase (MAGL) comprising the step of contacting a compound defined

hereinwith a cell expressing MAGL.

[60066]  The disclosure also provides a pharmaceutical composition comprising a compound
detined herein as a Reversible MAGL Inhibitor Compound and/or Selective MAGL Inhibitor

Compound disclosed herein, and a pharmaceutically acceptable carrier or excipient.

BRIEF DESCRIPTION OF THE FIGURES

[60067]  No Figures are included in the disclosure.

DETAILED DESCRIPTION
{00068]  Applicants have discovered chemical compounds that are Reversible MAGL
Inhibitor Compounds and Selective MAGL Inhibitor Compounds, In some embodiments, the
compound s a Reversible MAGL Inhibitor Compound. In some embodiments, the compound 1s
a Selective MAGL Inhibitor Compound. In some embodiments, the compound isboth a
Reversible MAGL Inhibitor Compound and a Selective MAGL Inhibitor Compound.
{0306%]  In some embodiments, the compound 1s a reversible MAGL Inhibitor Compound that
is not (2-fluore-3-hydroxypheny (6-(3-methyl-1-(o-tolyl}-1H-pyrazol-3-y1)-2-
azaspiro 3.3 theptan-2-yDmethanone. In sorve erobodiments, the compound is a Reversible
MAGL Inhibitor Compound and a Selective MAGL Inhibitor Compound that is not (2-fluoro-5-
hydroxyphenyl }{o-(3-methyl-1-(o-tolyl}- 1 H-pyrazol-S-vi}-2-azaspiro[3 3fheptan-2-

yhmethanone.

Compounds

186076]  In some embodiments, the disclosure provides certain compounds that are both a
Selective MAGL Inhibitor Compound and a Reversible MAGL Tnhibitor Compound as defined
herein, or a pharmaceutically acceptable salt thereof.

{00071}  In some embodiments, the disclosure provides certain compeounds of Formula (I-A)
that are both a Selective MAGL Inhibitor Compound and a Reversible MAGL Inhibitor

Compound as defined herein, or a pharmaceutically acceptable salt thereof:
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0
W
A,/JL\V/ g

Formula (I-A),
wherein
Ay is an aryl or heteroaryl optionally substituted with one or more Ra;
each Ra is independently halogen, cyano, lower alkyl optionally substituted with one
or more halogen, cycloalkyl, aminoatkyl, carboxy, carboxamide, or -ORg;
Reishydrogen, lower alkyl or lower cycloalkyl optionally substituted with one or more

halogen;

\, \

H
----;_gm m—-w_,ggﬁv

V is selected from

.

each pisindependently 0, 1,2, 3 o1 4;

each Rv is independently hydrogen, halogen, or alkyl optionally substituted with one
or more halogen,

W i3 -As- -C{O)-, C{O)-As~, -C{OWN(R 10} and -C{ON{R10)-Ar-;

Az ts a S-member heteroaryl ring optionally substituted with one or more Rag,

each Rao is lower alkyl;

Ryo 18 hydrogen or lower alkyl;

B is 5 or 6-member aryl or hetercaryl optionally substituted with one or more Ry or

or -ORp; and
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each Ry 18 independently halogen, cyano, lower alkyl optionally substituted with one
or more halogen, cycloalkyl, aminoaliyt, carboxy, or carboxamide; and
provided that the compound of Formula (I-A) is not (2-fluoro-5-hydroxyphenyl (63~
methyl-1-(o-tolyl}-1H-pyrazol-S-y1)-2-azaspiro[3 3 heptan-2-ylymethanove.

{60872 In some embodiments, a compound is both a Selective MAGL Inhibitor Compound
and a Reversible MAGL Inhibitor Compound of Formula (1-A) that 1s not (2-fluoro-5-
hydroxyphenyt K6-(3-methyi-1-{o-tolyi}- 1 H-pyrazol-5-yi)-2-azaspiro[3 .3 theptan-2-
yhimethanone, wherein A1 is a 6~-member aryl or heteroaryl ring comprising at least one
nitrogen; Aj is a S-member heteroaryl ring comprising at least one nitrogen heteroatom, and B is
a 5- or 6- member aryl or B 15 & 5- or 6- member heteroaryl ring comprising at least one nitrogen
atom, wherein each heteroaryl ring in A, Az and B comprises one or more hetercatoms selected
from the group consisting of nitrogen, oxygen and sulfur.
{00073] In some embodiments, Ai in Formula (I-A) is a 6~-member aryl or heteroaryl
optionally substituted with one or more Ra. In some embodiments, Ay in Formula (I-A} is
phenyl optionally substituted with one or more Ry In some embodiments, Ap in Formula (I-A) is
pyridine optionally substituted with cne or more Ry, In some embodiments, Ay in Formula (I-A)
is pheny! optionally substituted with one or more R,
[60074] Each R, substitution of A; of Formulda {I-A) can be the same or different. Each Ry
in Formula (I-A) is independently halogen, cvano, lower alkyl optionally substituted with one or
more halogen, cycloalkyl, aminoalkyl, carboxy, catboxamide, or ~-ORs; and each Re in Formula
(I-A} is independently hydrogen, lower alkyl or lower cycloalkyl optionally substituted with one
or more halogen. In some embodiments, the halogen in Ra in Formula (I-A) is F or Cl. In some
embodiments, the halogen in Ra in Formulfa (I-A) is F. In some embodiments, the halogen in Ra
in Formula (I-A) is F or C1. In some embodiments, the lower alkyl in Ra in Formula (3-A) is
{Ci-Cqy alkyl. In some embodiments, the lower alkyl 1o Ran Formula (I-A) is methyl
optionally substituted with one or more F. In some embodiments, R, in Formula (I-A}is CHF,,
CH,F, CF, - cylopropyl, aminoalkyl (including azridinyl), carboxy, carboxamide, formamide,
and amide. In some embodiments, cycloalkyl in R, in Formula (1-4) 18 cyclopropyl. In some
embodiments, R, in Formula {J-A) is -NRxCORy or -CONRx or NRxCO, wherein Rx and Ry
are each independently bydrogen or lower alkyl. In some embodiments, R, o Forroula (J-A) is -

NRxCORy or -CONRx or NRxCO, wherein Rx and Ry are each independently (C1-Cy) alkyl or
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hydrogen. In some embodiments, R, in Formula (I-A} is -NRxCORy or -CONRx or NRxCQ,
wherein Rx and Ry are each independently methyl. In some ersbodiments, Ry in Formula (I-4)

is -NRxCORy or -CONRx or NRxCQ, wherein Rx and Ry are each independently hydrogen.

AN

i mnnnnnnnan

)
{66073]  In some embodiments, V in Formula (I-A) is , where n and each
N,
L
B
Ry is as defined above. In some embodiments, V in Formula (I-A) is —K

where n and each Rv is as defined above. In some embodiments, V in Formula (I-A) is

N\, AN

i
N

3

] emmmy

In some embodiments, V in Formula (I-A) is . In some
b L

AN

&

| /

embodiments, V in Formula (I-A) is . In some embodiments, V in Formula (I-
AN N
N o E -
N
Ayis N In some embodiments, V in Formula (I-A) is

wherein Rv is as defined herein with respect to Forrula (I-A ).
{00076} In some embodiments, each Rv in Formula (I-A} is independently hydrogen,
halogen, or alkyl optionally substituted with one or more halogen. In some embodiments, one or

more Rv in Formula (I-A) is hydrogen. In some embodiments, one or more Rv in Formula (I-A)
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is For Cl. In some embodiments, one or more Rv in Formula (I-A)is ¥ In some embodiments,
one ot more Rv in Formula (I-A) is alkyl opticnally substituted with one or more F. In some
embodiments, one or more Rv in Formula (I-A) 1s lower alkyl optionally substituted with one or
more F. In some embaodiments, one or more Rv tn Forroula (I-A) 15 (Cy-Cy ) alkyl optionally
substituted with one or more F. 1n some emvbodiments, one or more Rv in Formula (I-A) 15 CFs.
in some embodiments, each Rv in Formula (I-A) 15 -0-Ryz where Ry 18 hydrogen or alkyl
optionally substituted with one or more halogen. In some embodiments, each Rv in Formula (-
A)is -0-Rip where Rz 1s hydrogen or lower alkyl optionally substituted with one or more
halogen. In some embodiments, each Rv in Formula (I-A) 15 -O-Ryy where Ry ts hydrogen ot
lower alkyl optionally substituted with one or more F. In some embodiments, each Rv in
Formuia (I-A) 18 -O-Ryz where Ry 18 hydrogen.  In some embodiments, each Rv in Formula {I-
A} is -0-Rez where Ry is lower alkyl optionally substituted with one or more halogen. In some
embodiments, each Rv in Formula (A} is F. In some embodiments, each Rv in Formula (I-A)
is methyl opticnally substituted with one or more F. In some embodiments, each Rv in Formula
{I-A) is methyl.

{00677] Insome embodiments, each Rv in Formula (I-A) 1s -0-Ry2 where Ry is (Cy-Cy) alkyl
opticnally substituted with one or more halogen.  In some embodiments, each Rv in Formula
{I-A) 1s -0-Ryz where Rz is {C1-Cy) alkyl optionally substituted with one or more F. In some
embodiments, each Rv in Formula (I-A} is -0-Ry2 where Ryz is methyl optionally substituted
with one or more F.

{66078 In some embodiments, each n with respect to Rv in Formula (I-A)1s 0, 1,2, 3 or 4.
In some embodiments, each n with respect to Rv in Formula (I-A) 15 0. In some embodiments,
each n with respect to Rv in Formula (I-A) is 1. In some embodiments, each n with respect io
RvinFormula (I-A) 15 2. In some embodiments, each n with respect to Rv in Formula (I-A) is

3. In some embodiments, each n with respect to Rv in Formula (I-Ay s 4.

N

N ey
; Ry

{68079] o some embodiments, V in Formula (J-A) is , wherein Rv s

halogen, lower alkyl optionally substituted with one or more halogen, or -0-Ryz where Ry is
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{Ci=Cyq) alkyl optionally substituted with one or more halogen. In some embodiments, V in

AN

N...........
i Ry

Formula (IFA) is , wherein Rv is F, (C1-C4) alkyl optionally substituted with

one or mote F, or ~0-Ryz where Ry is methyl opticually substituted with one or more halogen.

AN

N_.....
E Ry

In some embodiments, V in Formula (|-A) s , wheretn Rv 15 F, methyl

opticnally substituted with one or more ¥, or -O-Ry2 where R,z is methyl optionally substituted

AN

N..__._.....
i Ry

with one or more halogen. In some embodiments, V in Formula (I-A} is

wherein Rv is F, methyl, ethyl, -CF;, or -0-Ry» where Ryz2is methyl optionally substituted with
one or more halogen.

[80088] v some embodiments, W in Formula (I-A) 18 A, wherein Az 1s as defined above. In
some embodiments, W in Formula (I-A) is -C(O}- or -C{OIN(R1¢)-, wherein Ry 15 as defined
above with respect to Formula (I-A). In some embodiments, W in Formula (I-A) is -C(O)-. In
some embodiments, W in Formula (J-A} is -C{OIN(R1y)-, wherein Ry is as defined above with
respect to Formula (I-A),

{60081] o some embodiments, W in Formula (I-A) 18 Ay, and W in Formula (-B} is A,
wherein A or Az is a S-member heteroaryl comprising one or more hetercatoms selected from
nitrogen, oxygen and sulfur, and optionally substituted with one or more Ray as defined above
In some W in Formula (I-A) or Formula (I-B) is a 5-member heteroaryl comprising one or more
nitrogen heteroatoms and optionally further comprising oue or more additional heteroatoms
selected from nitrogen, oxygen and sulfur, and optionally substituted with one or more Rz as

defined above. In some W in Formula (J-A) or Formula {I-B) is a S-member heteroaryl
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comprising one or more nitrogen hetercatoms and optionally further comprising one ot two
additional heteroatoms selected from nitrogen, oxygen and sulfur, and optionally substituted

with one or more Rso as defined above. In some W in Formula (I-A) or Formmia (I-B) is

Rag H Rag Rao Rag
-0 y-N NONQC N - N
N N N N\ i i“
selected from the group consisting of: \/> % . !\}, L‘N . % , N\/) NS

NS

oo
and , wherein Ry is as defined herein.
[06082] In some embodiments, Az in Formula (I-A) 15 a S-member hetercaryl ring optionally
substituted with one or more Rao, wheretn Rio 15 {Ci-Cs) alkyl. In some embodiments, A; tn
Formula (I-A) is 8 S-member heteroaryt ring optionally substituted with one or more Rag,
wherein Rao 15 methyl.
{60083]  In some embodiments, each Ryo in Formula (1-A) can be the same or different. In
some embodiments, each Rio in Formula I-A ts hydrogen ot (Ci-Cy) alkyl. Insome
embodiments, one or more Rio in Formula A is hydrogen. In some embodiments, one or more
Rig in Formala A 15 (Ci-Ca) alkyl, In some embodiments, one or more Ryg in Formula A s
methyl.
{60084] In some embodiments, B in Formula (I-A) s 5- or 6-member arvl or heteroaryl
opticnally substituted with one or more Rp; and each Ry 1s independently halogen, cyano, lower
alkyl optionally substituted with one or more halogen, cycloalkyl, aminoatkyl, carboxy,
carboxamide, or -ORe; and Re is hydrogen, lower alky! or lower cycloalkyl optionally
substituted with one or more halogen.
[00083]  Insome embodiments, B in Formula (I-A) is phenyl or 5- or 6-member hetercaryl
comprising one or more heteroatoms selected from N, O and S, wherein the B group is
optionally substituted with oue or more Ry, and each Ry is independently halogen, cyano, (Ci-
{4} alkyl optionally substituted with one or more halogen, {Ts-Cseycloalkyl, 3-6 member
heterocyeloalkyl, aminoalkyl, carboxy, carboxamide, or -ORe; and Re 15 hydrogen, (Ci-Cajatkyl
or (Cs-Cs)eyeloalkyl optionally substituted with one or more halogen. In some embodiments,
any one or more halogen within the B group in Formula (I-A)is F
[80086] I some embodiments, B in Formula (I-A) is phenyl optionally substituted with one

or more Ry, and each Ry is independently F, Ci, cyano, {Ci-Cy) alkyl optionally substituted with
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one or more F or Cl, {Cs-Celeycloalkyl, 36 member heterocycloalkyl, aminoalkyl, carboxy,
carboxamide, or -ORs,; and Rs 18 hydrogen, (Ci-Cyjatkyl or (Cs-Coleyeloalkyl optionally
substituted with one or more F or Cl.

[86087] o some embodiments, B in Formulda (1-A) 18 S-roember hetercaryl comprising one or
more heteroatoms selected from N, O and S, optionally substituted with one or more Ry, and
each Ry is independently ¥, Cl, cyano, {(C1-Cy) alky! optionally substituted with one or more F or
Cl, {(Cs-Coleycloatkyl, 3-6 member heterocycloalkyl, aminoalkyl, carboxy, carboxamide, or -
ORg; and Re 15 hydrogen, {Ci-Cylalkyl or (C3-Co)eycloalkyl optionally substituted with one or
more For CL In some embodiments, B in Formula (I-A) is S-member heteroaryl comprising
nitrogen and 0, 1 or 2 additional heteroatoms selected from N, O and S, optionally substituted
with one or more Ry; and each Ry 15 independently F, Cl, cyano, (C1-Cy) alkyl optionally
substituted with one or more F or Cl, (C3-Cs)eycloalkyl, 3-6 member heterocycloalkyl,
aminoalkyl, carboxy, carboxamide, or ~-ORs; and Rs 1s hydrogen, {(Ci-Cypalkyl or (Cs-
Csicveloalkyl optionally substituted with cne or more F or CL

{60088]  In some embodiments, B in Formula (I-A) is 6-member heteroarvl comprising one or
more heteroatoms selected from N, O and S, optionally substituted with one or more Ry, and
each Ry is independently ¥, Cl, cyano, {C1-Cy) alkyl optionally substituted with one or more F or
Cl, (Ca-Coeycloalkyl, 3-6 member heterocycloalkyl, aminoalkyl, carboxy, carboxamide, or -
ORs; and Rs s hydrogen, (C:i-Ca)alkyl or (C3-Csieycloalkyl optionally substituted with one or
more F or Cl. Io sore erobodiments, B in Formula (I-A) is 6-merober heteroaryl comprising
nitrogen and 0, 1 or 2 additional hetercatoms selected from N, O and §, optionally substituted
with one or more Ry; and each Ry 18 independently F, Cl, eyano, (C1-Cy) alkyl optionally
substituted with one or more F or U1, {(C3-Celeycloalkyl, 3-6 member heterocycloalkyl,
aminoalkyl, carboxy, carboxamide, or -ORe; and Re 18 hydrogen, (Ci-Cayalkyl or {Cs-
Ceeycloalkyl optionally substituted with one or more F or Cl.

{00089} In some embodiments, B in Formnla (I-A) is substituted with €, 1,2, 3, 4 or 4 Ry that
are each the sarse or different from each other. In some embodiments, one or more Ry in
Formula (I-A)is F. In some embodiments, one or more Ry in Formula (I-A) 1s CI. in some
embodiments, one or more Ry in Formula (I-A) s -CN. In some embodiments, one or more Ry
in Formula (I~A} is (C1-Cy) alkyl optionally substituted with one or more ¥ or C1. In some

embodiments, one or more Ry in Formula (I-A4) is (C1-C4) alkyl optionally substituted with one
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or more . In some embodiments, one or more Ry in Formula (I-A) is methyl optionally
substituted with one or more F or Cl. In some embodiments, one or more Ry in Formals {(I-A) is
methyl optionally substituted with one or more F. In some embodiments, one or more Ry in
Formula (I-A) 18 (C5-Cojeycloalkyl. In some embodiments, one or more Ry in Formula (I-A) s
cyclopropyl. In some embodiments, one or more Rp tn Formula (ILA) is eyclobutyl. In some
embodiments, one or more Ry in Formula (I-A) is cyclohexyl. In some embodiments, one or
more Ry in Formula (I-A) is a 3-member heteroeycloalkyl group comprisingan O, Nor §
hetercatom. In some embodiments, one or more Ry in Formula (I-A) 15 a 4-member
heterocycloalkyl group comprising ove or more O, N or § heteroatoms. In some embodiments,
one or more Ry in Formula (I-A) s a S-member heterocycloalkvl group comprising one or more
0, N or § heteroatoms. In some embodiments, one or more Ry in Formula (1-A) 18 a 6-member
heterocycloalkyl group comprising one or more O, N or § heteroatoms. In some embodiments,
one or more Ry in Formula (I-A) is an aminoalkyl. In some embodiments, one or more Ry in
Formula (J-A) is carboxy group. In some embodiments, one or more Ry in Formula (I:A) is
ORs, and Re 15 hydrogen, (Ci-Caalkyl or (C3-Csjeycloalkyl optionally substituted with one or
more F or Cl.

[880%6]  In some embodiments, the disclosure provides a compound of Formula (I-Byor a

pharmaceutically acceptable salt thereof:

Formula (I-B),

wherein

nist, 2,3, 405,
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each R, 1s independently halogen, cyano, lower alkyi optionally substituted with one
or more halogen, -ORg, amine, amide, or ester,

Rs 1s hydrogen, lower alkyl or cycloalkyl optionally substituted with one or more
halogen;

Wis A, -C{O)-, or ~C{IIN{Ruo);

A 1s aryl or heteroaryl each optionally substituted with one or more Rao;

each Ry is independently lower alkyl optionally substituted with cne or more halogen;

Rug 1s hydrogen or lower alkyl;

misgl, 2,3, 4orS; and

each Ry 1s independently halogen, or lower alkyl optionally substituted with one or
more halogen.
{00091}  In some embeodiments, compounds can be a compound of Formula (I-B), wherein n is
1, 2 or 3 and each Ra is independently halogen, cyano, lower alkyl optionally substituted with one
or more halogen, or -ORe; Re is hydrogen, lower alkyl or eycloalkyl optionally substituted with
one or more halogen. In compounds of Formula (I-B), nis |, 2 or 3 and each Ra is independently
For Cl, cyano, (C3-Cylalkyl optionally substituted with one or more F, or -ORg; Re is hydrogen,
(Ci-Cayalkyl or cyclopropyl optionally substituted with one or more F.
{00092] I some embodiments, the disclosure provides a compound of Formula (I-B) or a

pharmaceutically acceptable salt thereof:
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Formuia (I-B),

wherein

nis 1,2, 0r3;

each Ra is independently halogen, cvano, lower alkyi optionally substituted with one
or more halogen, or -ORg;

Rs 18 hydrogen, lower atkyl or lower cycloalkyl optionally substituted with one or more
halogen;

Wis A, -C{0)-, -C{O)-A~, or -C{OINR10}-;

Rio is hydrogen or lower alkyl;

A is a 5-member heteroaryl ring optionally substituted with one or more Rag;

R is lower alkyl;

misl or2; and

cach Ry 15 independently halogen, or lower alkyl optionally substituted with one or
more halogen;

provided that the compound of Formula (1-B) is not (2-fluoro-S-hydroxyphenyl ¥6-(3-

methyl-1-{o-tolvl}-1H-pyrazol-5-yl}-2-azaspirof 3.3 theptan-2-yl ymethanone.
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in compounds of Fornula (1-B), W is a2 S-member heteroaryi ring comprising at least one nitrogen,
such as & triazole, imidazole, pyrazole, or an oxadiazole. In some embodiments, one or more of
the lower alkyl groups in Ra, Rv, Rs, Ris, Rso and Ry can independently be methyl. In some
embodiments, a compound s a compound of Formula (I-B), wherein each Ra is independently
CL F, CN |, cyano, meathyl, or -0ORe; Ry is hydrogen, (C1-Calalkyl optionally substituted with one
or more F or cyclopropyl; W is -A-, -C{O)-, or ~C{O)N(Rio}-; Rye 1s hydrogen or methyl; Ais a
S-member heteroaryl ring optionally substituted with one or more Rao, Rso is (C-Cajalkyl, mis 1,
or 2, and each Ry is independently halogen, or (C1-Cslalkyl optionally substituted with one or
more ¥, In some embodiments, a compound is a compound of Formula (I-B) wherein Rsg is
methyl; and each Ry is independently halogen, or methyl optionally substituted with one or more
F. o some embodiments, a compound s a compound of Formula (I-B) wheretn A 1s pyrazole,
imidazole, or triazole, each optionally substituted with one methyl. In some embodiments, a
compound is a compound of Formula (I-B) wherein A 1s oxadiazole. In some embodiments, a
compound is a compound of Formula (I-B), wherein A is pyrazole substituted with one methyl.
In some embodiments, a compound is a compound of Formula (I-B), wherein one Ra is -ORs.

{80093] In some embodiments, compounds of Formula (I-A) of Formula (I-B} can be a

compound of Formula (I-B-1), or pharmaceutically acceptable salt thereof:

-

7\

Rb)
m

Formula (I-B-1},
wherein

Ry is hydrogen or halogen;
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Rs is hydrogen, halogen, or lower alkyl optionally substituted with one or more
halogen;
Rs is hydrogen, halogen, lower alkoxy or lower alkyl each opticnally substituted
with one or more halogen;
Re is hydrogen, lower atkyl or cycloalkyl optionally substinited with one or more
halogen; and
Wis A, -C{O)-, or -C{OIN{Ro)};
A 1s aryl or heteroaryl each optionally substituted with one or more Rag;
each Rsp i independently lower alkyl optionally substituted with one or more
halogen;
Rio is hydrogen or lower alkyl; and
mist, 2,3, 40r5; and
each Ry 15 independently halogen, or lower alkyl optionally substituted with one or
more halogen,
provided that the compound of Formula (I-B-1) 15 not (2-fluore-S-
hydroxyphenyl }{(6-(3-methyl-1-{c-tolyl}- 1 H-pyrazol-S-y1}-2-azaspirof 3 3 theptan-2-
ylmethanone,
[860%4] o some embodiments, a coropound i3 a compound of Formula (I-B-1) wherein R; 1s
hivdrogen, -CN, Cl or F. In some embodiments, Rs is hydrogen, (C1-Coalkyl or cyclopropy!
opticually substituted with one or more ¥, In some embodirvents, a compounnd 15 a cornpound of
Formula (I-B-1) wherein Ry is hydrogen, ~-CN, (1 or F and Rg is hydrogen, (Ci-Caalkyl or
cyclopropyl optionally substituted with one or more ¥, In some embodiments, Rs 15 hydrogen, F,
or methyl optionally substituted with one or more halogen. In some embodiments, a compound
is & compound of Formula (I-B-1) wherein Ry is hydrogen, -CN, Cl or F; Re is hydrogen, (Cr-
Calalkyl or cyclopropyl optionally substituted with ove or more F, and Rs is hydrogen, F, or
methyl optionaily substituted with one or more halogen. In some embodiments, a compound is a
compound of Formula (1-B-1) wherein Ry is hydrogen, -CN, Cl or F: Ry 18 hydrogen, (Ci-Cylalloyl
or cyclopropyl optionally substituted with one or more F; Rs is hvdrogen, F, or methyl optionally
substituted with one or more halogen; and Rs is hydrogen.
{00093]  In some embodiments, a compound is a compound of Formula (I-B-1) wherein Ry i3

CL For -CN and Re is hydrogen. In some embodiments, a compound is a compound of Formula
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{I-B-1} wherein Ry 1s F. In some embodiments, a compound is a compound of Formula (I-B-1}
wherein Ry is CL ¥ or -CN and Rs, Rs and Re are each bydrogen. o some embodiments, a
compound is a compound of Fornula (I- B-1) wherein R 1s C, F or -CN; Rs is hydrogen, methyl
or F; Rsis hydrogen, methyl or F; and Re is hydrogen. 1o some embodinents, a compound is a
compound of Formula {(I- B-1) wherein Ry is F: R is hvdrogen, methvl or Fi Rs is hydrogen; and
R 18 hydrogen. In some embodiments, a compound is a compound of Formula (I- B-1) wherein
Ry is F; Rs ts hydrogen, Rs ts hyvdrogen or ¥; and Re 18 hydrogen. In some embodiments, a
compound is a compound of Formula (I- B-1) wherein Ry 1s hydrogen; R; is hydrogen or F, Rs
is hydrogen; and R is hydrogen. In some embodiments, a compound is a compound of Formula
{I- B-1}) wherein Ry is F or -CN; Rs 1s hydrogen or ¥; Rs 1s hydrogen; and R 1s hydrogen. In
some embodiments, a corapound 15 a compound of Formula (I~ B-1) wherein Ry and Re are each
hydrogen.

[00096]  In some embodiments, & compound is a compound of Formula (I- B-1) wherein Ry is
¥ and R is hydrogen. In some embediments, a compound is a compound of Formula (I- B-1)
wherein Ri 15 F, Re 13 hydrogen and at least one of R; and Rs is hydrogen. In some embodiments,
a compound is a compound of Formula (I- B-1) wherein Ry 1s ¥, Rq is hydrogen, and Rs and Rs
are gach hydrogen. In some embodiments, a compound is a compound of Formula (I- B-1)
wherein Ry is F, Re 15 hydrogen and at Jeast one of R; and Rs is hydrogen and at least one of R3
and Rsis F or methyl.

[86897] In some embodiments, a compound 18 a compound of Formula (I-B-1) wherein W is
A and A is S-member aryl or S-member heteroaryl wherein each A is optionally substituted with
one or more Rso, and each Rso is independently lower alkyl optionally substituted with one or
more halogen. In some embodiments, a compound is a2 compound of Formula (J-B-1) wherein W
is A and A is S-member heteroaryl comprising at feast one nitrogen heterostom wherein each A
15 opticnally substituted with one or more Rag, and each Rip 15 independently (Ci-Cy) alkyl
opticnally substituted with one or more halogen. In some embodiments, a compound is a
compound of Formula (I-B-1) wherein W 18 A and A 15 S-member heteroaryt comprising at least
one nitrogen hetercatom wherein each A is optionally substituted with one or more Rso; and each
Rio 1s independently ¥ or methyl optionally substituted with one or more F.

{000%98] In some embodiments, compounds of Formula (I-A) or Formula (I-B) can be a

compound of Formula (I-B-2), or pharmaceutically acceptable salt thereof:
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Rb)
m

Formula (I-B-2),

wherein

Rs is hydrogen or halogen;

Rsis -0-Ra;

R is lower alkyl or cycloalkyl, each optionally substituted with halogen,

W is A, -C{O}-, or -C(O)N{R0}-,

A is aryl or heteroaryl each optionally substitted with one or more Rag;

cach Rag 15 independently lower alkyl optionally substituted with one or more halogen;

Ruo is hydrogen or lower alkyl; and

mis 1,2, 3, 4or3; and

each Ry 18 independently halogen, or lower alkyl opticnally substituted with ove or

more halogen.

[8809%] I some embodiments, a corapound 18 a compound of Formula (I-B-2) wherein R s
hydrogen, Cl or F. In some embodiments, a compound is a compound of Formula (1-B-2) wherein
Rz is F. In some embodiments, a compound is a compound of Formula (I-B-2)} wherein Rsz s
(Ci-Cajalkyl optionaily substimted with one or more halogen, or cyclopropyl.  In some
embodiments, a compound 15 a compound of Formula (I-B-2) wherein Rs 15 F and Rsy 15 (Ci-
Cyjalkyl optionally substituted with one or more halogen, or cyclopropyl. In some embodiments,
a compound is a compound of Formula (I-B-2) wherein Rs: is (Ci-Cylalkyl optionally substituted

with one or more F, or cyclopropyl  In some embodiments, a cormpound 18 a compound of
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Formula {I-B-2} wherein Rz is F and Rsz 1s (C-Cajalkyl optionally substituted with one or more
F, ot eyclopropyi,

[880166] In some embodiments, a compound 1s a compound of Formula (1-B-2) wherein Rs; is
selected from the group cousisting oft methyl, ethyl, propyl optionally substituted with one or
more F. In some embodiments, a compound is a compound of Formula (1-B-2) wherein Ry 15 F
and Rs; 15 selected trom the group consisting of: methyl) ethyl, propyl optionally substituted with
one or more F. In some embodiments, a compound is a compound of Formula ([-B-2) wherein
Ry 13 selected from the group consisting oft methyl, ethyl, isopropyl, -CH;-CF3 and cyclopropyl.
In some embodiments, a compound is a compound of Formula (I-B-2) wherein Ry is F and Ry is
selected from the group consisting of: methyl, sthyl, isopropyl, -CH-CFs and cyclopropyl.
[8801081] In some embodiments, a compound is a compound of Formula {I-B-2) wherein W 1s
A and A 15 S-member aryl or 5-member heteroaryl wherein each A is optionally substituted with
one or more Rso; and each Rso is independently lower alkyl optionally substituted with one or
more halogen. Insome embodiments, a compound is a compound of Formula (I-B-2) wherein W
18 A and A 18 S-member heteroaryl comprising at feast one nitrogen heteroatom wherein each A
is optionally substituted with one or more Ry, and each Rso is independently (C-Cy) alkyl
opticnally substituted with one or more halogen. In some embodiments, a compound is a
compound of Formula (I-B-2) wherein W is A and A is S-member heteroaryl comprising at least
one nitrogen heteroatom wherein each A is optionally substituted with one or more Rao; and each
Rao 18 independently F or methyl optionally substituted with ove or more F.

{000102] In some embodiments, a compound is a compound of Formula (I-A}, Formula (I-B),
Formula (I-B-1) or Formula (I-B-2), wherein W is A, and A 1s an arvl or heteroaryl optionally
substituted with one or more Rag, and Ry 1s {T1-Cajalkyl optionally substituted with one or more
halogen. In some embodiments, a compound is a compound of Forraula (I-A), Formula (I-B),
Formuia (I-B-1) or Formula (I-B-2), wherein A is a S-member heteroaryl optionally substituted
with one or more {{’1-Cslalkyl optionally substituted with one or more halogen. In some
embodiments, a compound 18 a compound of Formula (I-A), Formula (1-B), Formula (-B-1) or
Formula (I-B-2), wherein A 1s a 5-member heteroaryl comprising one or more nitrogen
heteroatoms and optionally substituted with one or more methyl.

{880103] In some embodiments, a compound 1s a compound of Formula (1A}, Formula (I-B),

Formula (I-B-1) or Formula (I-B-2), wherein W is selected from the group consisting of’
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imidazole, prazole, triazole and oxadiazole each optionally substitated with one or more lower
alkyl. In some embodiments, a compound s a compound of Formula (I-A), Fornula (I-B),
Formula (I-B-1} or Formula (I-B-2), wherein W is selected from the group consisting of:
imidazole, prazole, triazole and oxadiazole each optionally substituted with one or more methyl.
In some embodiments, a compound is a compound of Formula (I~A}), Formula (I-B), Formula (-
B-1) or Formula (I-B-2), wherein W is selected from the group consisting of A1, A2 A3, Ad) A5,
A6 and A7 as shown below, wherein Ras, Riz, Rss, Raa, Ras, Rsy, Rig and Rye are each

independently hydrogen or lower alkyl:

;};f }Sfmﬂ'”‘" N N
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{000104] In sorme embodiments, a compound is a cornpound of Formula (I-A), Formula (I-B),
Formuia (I-B~1) or Formula (I-B-2), wherein W is selected from the group consisting of A1, A2,
A3, Ad, A3, and A6 as shown above, wherein Rao, Raz, Ras, R, Ris, Ra7, Ras and Rao are each
independently hydrogen or methyl. In some embodiments, a compound is a compound of Formula
(I-A), Formula (I-B), Formula (I-B-1) or Formula (I-B-2), wherein W is selected from the group
consisting of Al, A2, A3, Ad, A5, and A6 as shown above, wherein Rao, Riz, Rss, Rag, Rug, Ry,

Rig and Rao are each independently hydrogen or methyl.
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{600105] In some embodiments, a compound is a compound of Formula (I-A), Formula (I-B},
Formulg (I-B-1) or Formula (I-B-23, wherein W is Al and Ry is hydrogen or methyl. In some
embodiments, a compound is a compound of Formula (I-A}, Formula (I-B), Formula (I-B-1) or
Formula (I-B-2), wherein W is Al and R3 15 hydrogen. In some embodiments, a compound is a
compound of Formula (I-A), Formula (I-B), Formula (1-B-1) or Formula (1-B-2), wherein W is
Al and Rz is methyl. In some embodiments, a compound 1s a compound of Formula (I-A),
Formula (1-B), Formula (I-B-1) or Formula (1-B-2), wherein W is A2 and Ry; and Rs318 hydrogen
or methyl.

{000106] In sore embodiments, a compound is a corpound of Formula (I-4), Formula (I-B),
Formula (I-B-1) or Formula (I-B-2}, wherein W 13 A2 and one of K32 and Rs31s hydrogen and one
of Ri; and Razis methyl In some embodiments, a compound 13 a compound of Formula (INA),
Formula (I-B), Formula (1-B-1) or Formula (I-B-2), wherein W is A2 and R3» is methyl and R3;
is hydrogen. In some embodiments, a compound 1s a compound of Formula (I-A), Formula (I-
B), Formula (I-B-1) or Formula (I-B-2), wherein W is A2 and Ry is hydrogen and Rysis methyl.
In some embodiments, a compound 1s a cornpound of Formula (I-A), Formula (I-B), Formula (I-
B-1) or Formula (I-B-2), wherein W is A2 and Ry» is hydrogen and Raz is hydrogen.

{880167] In some embodiments, a compound is a compound of Formula (I-A}, Formula (I-B),
Formula (I-B-1) or Formula (I-B-2),, wherein W is A3 and R is hydrogen or methyl. In some
embodiments, a compound is a compound of Formula (I-A), Formula (I-B), Formula (I-B-1) or
Formuls (I-B-2), wherein W is A3 and Rss is hydrogen. In some embodiments, a compound is a
compound of Formula (I-A}, Formuta (I-B), Formula (I-B-1) or Formula (I-B-2), wherein W is
Al and Raq 18 methyl.

{(80108] v some embodiments, a compound is a compound of Formula {(I-A)}, Formula (I-B},
Formula (I-B-1) or Formula {(I-B-2), wherein W is A4 and one of Rss and Rs71s hydrogen and one
of Ris and Ravis methyl. In some embodiments, a compound 13 a compound of Formula (IFA),
Formula (I-B), Formula (1-B-1) or Formula (I-B-2), wherein W is A4 and Rse is methyl and Rs7
is hydrogen. In some emboduments, a compound s 2 compound of Formula (I-A), Formula (I-
B), Formula (I-B-1) or Formula (]-B-2}, wherein W is A4 and Rss 15 hydrogen and Ry7is methyl.
In some embodiments, a compound is a compound of Formula (I-A), Formula (I-B), Formula (I-

B-1) or Formula {(I-B-2), wherein W is A4 and Rae is hydrogen and Rs71s hydrogen.
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{60010%] In some embodiments, a compound is a compound of Formula (I-A), Formula (B},
Formula {(I-B-1) or Formula (1-B-2), wherein W is AS,

{880118] In some embodiments, a compound is a compound of Formula (1A}, Formula (I-8),
Formuta (I-B-1) or Formula (I-B-2), wherein W is A6 and one of Rz and Rie 1s hydrogen and one
of Rix and Rieis methyl. In some embodiments, a compound is a compound of Formula (I-A),
Formula (I-B), Formula (I-B-1) or Formula (I-B-2), wherein W is A6 and Rag 1s methyl and Rss
is hydrogen. In some embodiments, a compound is a compound of Formula (I-A), Formula (I-
B), Formula (]-B-1) or Formula (I-B-2}, wherein W is A6 and Rss 1s hydrogen and R3s13 methyl.
In some embodiments, a compound is a compound of Forroula (I-A), Formuda (I-B), Formula (I-
B-1} or Formula (I-B-2), wherein W 15 A6 and Risx is hydrogen and R3e is hydrogen.

{600111] In some embodiments, a compound s a compound of Formula (I-A), Formula (I-B),
Formula (I-B-1} or Formula (I-B-2), wherein at least one of Ra is hydroxyl or (Ci-Cilalkoxy
optionally substituted with one or more halogen, and nis 1, 2 or 3. In some embodiments, a
compound is a compound of Formula (-A), Formula (I-B), Formula (I-B-1) or Formula (I-B-2),
wherein at least one of Ra 18 hydroxyl or (C1-Cyjalkoxy optionally substituted with one or more
Foandnis 1,2 0r 3. In some embodiments, a compound is a compound of Formula (I-4), Formula
(I-B), Formula (1-B-1) or Formula (I-B-2}, wherein at least one of Ra is hydroxyi, (Ci-Caalkoxy
or ~0~(C1-Csjeycloalkyl each optionally substituted with one or more F, with the remaining Ra
selected from the group consisting of halogen, methyl, and cyano; and nis 1, 2 or 3. In some
embodiments, a compound is a compound of Formula (I-A), Formula (I-B), Formula (-B-1) or
Formula (I-B-2), wherein at least one of Ra is hydroxyl, (C)-Cyjalkoxy or ~-O~(cyclopropyl} each
optionally substituted with one or more ¥, with the remaining Ra sclected from the group
consisting of halogen, methyl, and cyano, andnis 1, 20r 3. In some embodiments, a compound
is a compound of Formula (I-A), Formula (I-B), Formula (I-B-1) or Formula (1-B-2), wherein at
feast one of Ra is hydroxyl, (Cy-Cajalkoxy or -O-{cyclopropyl) each optionally substituted with
one or more F, with the remaining Ra selected from the group consisting of Cl, F, methyl, and
cyano; andnis 1, 2or 3.

{660112] In some embodiments, a compound is a compound of Formuia (I-A), Formula (I-B),
Formula (I-B-1) or Formula (1-B-2), wherein W is A7

{880113] In some embodiments, a compound is a compound of Formula (I-A}, Formula (I-B),

Formula (I-B-1) or Formula (I-B-2), wherein W is -C(0)-.
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{600114] In some embodiments, a compound is a compounnd of Formula {(I-A), Formula (I-B},
Formula {(I-B-1) or Formula (I-B-2), wherein W is -C(OYN(Ruo)~, and -Ryo is hydrogen. In some
embodiments, a compound is a compound of Formula (I-A), Formula (I-B), Formula {(I-B-1) or
Formula (I-B-2), wherein W is -C{ON{R o}, and -Ryo is methyl. In some embodiments, a
compound is a compound of Formula (I-A), Formula (I-B), Formula (I-B-1) or Formula {(I-B-2},
wherein W is -C{O)N(Rug)-, and -Rip 18 (C1-C4) alkyl optionally substitited with F. In some
embodiments, a compound is a compound of Formula (I-A), Formula (I-B), Formula (i-B-1) or
Formula (I-B-2), wherein W is -C{ON{(R 10}, and -Ryo 15 lower alkyl optionally substituted with
halogen.

[600115] In some embodiments, compounds of Formula {I-A) or Formula (I-B) can be 2
compound of Formula (1-C), or pharmaceutically acceptable salt thereof:

!

&Ra O
]

Formula (I-C)
wherein:

Rao is lower atkyl;

nis 1,2, 01 3;

each R, is independently halogen, cyano, lower alkyl optionally substituted with one
or more halogen, or -ORg; and

R is hydrogen, lower alkyl or lower cycloalkyl optionally substituted with one or more
halogen; and

W is as defined above for Formula {(I-A) or Formula (I-B).
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[660116] In some embodiments, a compound 18 a compound of Formula {(I-C), wherein Roq is
(Ci-Coalkyl. In some embodiments, a compound is a compound of Formula (I-C), wherein Rao

is methyl. In some embodiments, a compound is a compound of Formula (I-C), wherein W is A7
I

BN
7

AT and Ruo is methyl, each Ra is independently F, Cl, -CN, (Ci-Cayalkyl optionally
substituted with one or more F or Cl, or -ORs and Re 18 hydrogen, (C1-Cyatkyl or cyclopropyl
opticnally substituted with one or more F or Cl. In some embodiments, a compound is a
compound of Formula (I-C), wherein nis 1, 2 or 3, W is A7 and Rz 15 methyl, each Ra is
independently F, C1, -CN, methyl, or -OH To some embodirents, a compound is a compound of
Formula (I-C), wherein n is 2, W is A7 and Rog is methyl, each Ra is independently F or -OH.
[880117] In some embodiments, a compound is a compound of Formula (1-C), wherein at east
one of Ra is hydroxyt or {C-Cy)alkoxy optionally substituted with one or more halogen, and n is
1, 2or 3. In some embodiments, a compound is a compound of Formula (I-C), wherein at least
one of Ra is hydroxyl or {C-Cyatkoxy optionally substituted with one or more Fand nis 1, 2 or
3. In some embodiments, a compound is a compound of Formula (I-C), wherein at least one of
Ra 1s hydroxyl, {(C1-Cyalkoxy or -O-(C1-Cs)eycloatkyl each opticnally substituted with one or
more F, with the remaining Ra selected from the group consisting of halogen, methyl, and cyano;
and nis 1,2 or 3. In some embodiments, a compound is a compound of Formula (1-C}, wherein
at least one of Ra is hydroxyl, (C1-Cyalkoxy or -O-{cyclopropyl) each optionally substituted with
one or more F, with the remaining Ra selected from the group consisting of halogen, methyl, and
cvano; and nis 1, 2 or 3. In some embodiments, a compound is a compound of Formula (J-C),
wherein at least one of Ra i hydroxyl, {Ci-Cpalkoxy or -O-{cyclopropyl} each optionally
substituted with one or more F, with the remaining Ra selected from the group counsisting of Cl,
F, methyl, and cvano; and nis 2 or 3. In some embodiments, a compound 18 a compound of
Formula (I-C), wherein at least one of Ra is hydroxyl, with the remaining Ra selected from the

group consisting of F, methyl, and cyano; and nis 2 or 3.
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[600118] In some embodiments, the disclosure provides a compound of Formula (1-A) or
Formulg (I-B) that are also compounds of Formuls (ID or a pharmaceutically acceptable salt

thereof:

"
Formuta (I1),

wherein

R 1s halogen or cyano;

Rs is hydrogen, tower alkyl, or halogen;

W is -C{O)}-A, -C{ON(R1o)- A, and A;

Ruo is hydrogen or lower alkyl;

A is a S-member heteroaryl ring optionally substituted with one or more Rag;

Ruo 13 halogen or lower alkyl optionally substituted with one or more halogen;

Rao is lower alkyl optionally substituted with cne or more halogen; and

Rys is halogen or hydrogen.
[600119] In some embodiments, a compound of Formula (J-A) or Formula (I-B) can be a
compound of Formula (If) wherein Ry ts Cl, F or cvano; Rz is hydrogen, ¥ or methyl; Rig is
hydrogen or methyl; Rao and Rie are each independently methyl; and Rog 18 F or hydrogen. In
some embodiments, a compound of Formula (1) can be a compound of Formula (1) wherein Ry s
Cl, F or cyano, Rz 1s hydrogen, F or methyl; Ryo is hydrogen or wethyl; R and Rso are each
independently methyl; and Rae is hydrogen. In some embodiments, a compound of Formula ()
can be a compound of Formula (I} wherein W 1s -C{O)N{R0)-A, and A wherein Ryo 18 hydrogen
or methyl and A is a S-member hetercaryl ring comprising at least one nitrogen optionally
substituted with one or more lower alkyl, the lower alkyl being optionally substituted with one or

more halogen; and Ry is hydrogen. In some embodiments, a compound of Formula (B} canbe a
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compound of Formuia (11} wherein Rz and Rso are each independently lower alkyl optionally
substituted with one or more F and Rys is hydrogen. In some embodiments, a compound of
Formula (I} can be a compound of Formula (1} wherein Rao is halogen or lower alkyl optionally
substituted with one ot more F; Rap is fower alkyl optionally substituted with one or more F; and
Ras is hydrogen. In some embodiments, a compound of Formula (I} can be a compound of
Formula (H) wherein Rz 1s ClL F or methyl optionally substituted with one or more F; Rag 13
methyl optionally substituted with one or more F; and Ry is hydrogen,

[8601268] In some embodiments, a compound of Formula (I-A) or Formula (I-B) can be a
compound of Formula (I} wherein W is an amide optionally substituted with lower alkyl,
carboxyl or S-member hetercaryl ring comprising at least one nitrogen, such as a pyrazole,
imidazole, triazole or oxadiazole, each optionally substituted with lower alkyl. In some
embodiments, Ry is CL, F or CN in Formula (11}, and Rs6 15 hydrogen. In some embodiments, R;
1s methyl; and Ry 18 hydrogen. In some embodiments, Rs is hydrogen; and Ros 1s hydrogen. In
some embodiments, Ry is ¥, and Ros 18 hvdrogen. In some embodiments, a compound canbe a
compound of Formula (1) wherein W is pyrazole, imidazole, triazole or oxadiazole, each
opticnally substituted with methyl; Ry 1s C1 F or ON; Ry 1s hydrogen, methyl or F; and Ryg is
hydrogen.

{000121] In some embodiments, a compound of Formula (I-A) or Formula (I-B) can be a
compound of Formula (I} wherein the lower alkyl in Ry, R3, and Ry is methyl; and Ras is
hydrogen. In some erbodiments, a compound of Formula (1) can be a compound of Forroula (1)
wherein Rioismethyl; A is pyrazole, imidazole, triazole or oxadiazole each optionally substituted
with methyl; and Ryo 15 methyl, and R is hydrogen. In some embodiments, a compound of
Formula (1) can be a compound of Formula (1) wherein W is pyrazole optionally substituted with
one or more methyl; Ry is the F; Rs is H oor F and Rop 18 methyl; and Ras is hydrogen. In some
embodiments, a compound of Formula {I) can be a compound of Formula (I} wherein W 13
pyrazole optionally substituted with one or more methyl, Ry is the F, Rs is H and Roo is methyl
and Rus 18 hydrogen.

[660122] In some embodiments, a compound of Formula (]-A) or Formula (1-B)} can be a
compound of Formula (TT) wherein the lower alkyl in Ry, Rs, and Ryp is methyl and Rys is F. In
some embodiments, a compound of Formula (1) can be a compound of Formula (I} wherein Ruo

is methyl; A is pyrazole, imidazole, triazole or oxadiazole each optionally substituted with methyl;
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and Ry is methyl; and Ros is ¥, In some embodiments, a compound of Formula (I) can be a
compound of Formula {II) wherein W is pyrazole optionally substituted with one or more methyl;
Riisthe F; Rsis H or F and Rap is methyl; and Rys is F. In some embodiments, a compound of
Formula (I} can be a compound of Formula (1) wherein W is pyrazole optionally substituted with
one or more methyl, Ry is the F, Rs is H and Rop is methyl and Rysis F

[600123] In some embodiments, the disclosure provides a compound of Formula (I-A) or
Formula {I-B) that are also compounds of Formula (If) or a pharmaceutically acceptable salt

thereof:

o
Formula (11,

wherein

R is halogen or cyano;

Rs is hydrogen or halogen;

Wis A, -C{O)-, or -C{OMN(R10)-;

Ry is hydrogen or lower alkyl;

A 1s a S-member heteroary] ring optionally substituted with one or more Rzo; and

R and R are each independently lower alkyl; and

Rys 15 as defined herein for Formula {d-A) or Formula (I-B};

provided that the compound of Formula (I} is not (2-fluoroe-S-hydroxypheny! ¥6-(3-

methyl-1-(c-tolyl}-1H-pyrazol-S-y1}-2-azaspiro[3 3 theptan-2-yl ymethanone.

[600124] In compounds of Formula (I}, W is a S-member heteroary! ring comprising at least
one nitrogen, such as a pyrazole. In some embodiments, Ry s CL F or CN. In some embodiments,
RiisH. In some embodiments, R3 is F. In some embodiments, the lower alkyl in each of Ra, R,

Rie, Rie and Ry can independently be methyl. In some embodiments, W s pyrazole optionally
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substituted with one or more methyl, Ry is the F, R3is H or F and each of Ra, R, Rio, Ry and Rb
is methyl in g compound of Formula (05, In some embodiments, W is pyrazole opticually
substituted with one or more methyl, Ry is the F, R; is H and each of Ra, Rs, Rio, R0 and Rb is
methyl in a compound of Formula (1),

[600125] In some embodiments, the compound of Formula (I} is selected from the group

consisting of:
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,and

or a pharmaceutically acceptable salt thereof.
[660126] In some embodiments, the compound of Formula () 1s selected from the group

consisting oft
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and or a pharmaceutically acceptable salt thereof.

51

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

[660127] In some embodiments, the disclosure provides a compound of Formula (H-B) or a
pharmaceutically acceptable salt thereof:
Rs o

HO_

Formula (#-B),

wherein

Ry is halogen or cyano;

Rz 1s hydrogen, lower alkyl, or halogen;

Rs is hydrogen, halogen or lower alkyl;

Ry 1s halogen or lower alkyl optionally substituied with one or more halogen;

R 1s halogen or hydrogen; and

Raa 1s hydrogen or lower alkyl optionally substituted with one or more halogen.
[880128] In some embodiments, the disclosure provides a compound of Formula (II-Bjora
pharmaceutically acceptable salt thereof, wherein the compound is not (2-fluoro-5-
hydroxyphenyi}6-[3-methyl-1-(o-tolyl}-5-pyrazolyl}-2-aza-2-spiro] 3 .3 Jheptyl jmethanone.
[000129] o some embodiments, the disciosure provides a compound of Formula (1I-B) or a
pharmaceutically acceptable salt thereof, wherein the compound is not (2-fluoro-5-
hydroxyphenyt{6-(3-methyi-1-(o-tolyli- 1 H-pyrazol-5-yl}-Z-azaspiro[3 .3 fheptan-2-
ylimethanone,
[000136] In some embodiments, the disclosure provides a compound of Formula (II-B) or a
pharmaceutically acceptable salt thereof, wherein when Ry is fluore, Rs and Rs are both

hydrogen, and Rio 13 methyl, then Ras 15 not hydrogen.
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General procedure for acid amine coupling jor Preparing Compounds of Formula (I{-B)

000131} In general, analogs of formula of I-B can be made by following a modified version
of synthetic scheme for PSY05-00367 (Compound 367). 2-{fert-butoxycarbonyl}-2-
azaspiro| 3.3 theptane-6-carboxylic acid, Int-1, is treated with methoxyamine hydrochloride to
generate Weinreb amide, Int-2, which undergoes Grignard addition with methylmagnesium
bromide (CHsMgBr) to yield methyl ketone intermediate Int-3. Treating Int-3 with N N-
dimethylacetamide dimethy! acetal (DMA-DMA) yields spirocyclic-substituted 3-
{dimethlyaminojbut-2-en-1-one intermediate, Int-4. 1,3-dipolar cycloaddition of Int-4 with
various pheny] hydrazines yields desired vanation of 3-methylpyrazole intermediate, Int-8. N-
Boc deprotection of Int-8 with trifhuorcacetic acid yields corresponding triffuoroacetate salt of
Int-3, Int-6, which then couples with various substituted henzoic acids to yield final analog,
{600132] To a stirred solution of 6-(3-methyl-1-{o-tolyl)-1H-pyrazol-5-v1}-2-
azaspiro[3.3theptane 2,2 2-trifluorcacetate {1 eq ) and 2-tluore-benzoic acid (1.5 eq.) in DMF
(10 V)yat 0 °C, was added DIPEA (5 eq.) and stirred for 15 mun. To this reaction muxture T:P
(50% solution in ethyl acetate) (1.5 eq.) was added. The resulting mixture was stirred at room
temperature for Zh. The reaction mixture was quenched by the addition of 1ce cold water (10
mL) and extracted by ethyl acetate (3x25 mL). The organic layer was dried over sodium
sulphate and concentrated under reduced pressure. The crude material was puritied by column

chromatography using 5 % MeOH 1 DCM.

Table 1
Structure Description

& Compound 122 by followed the general procedure
’/‘\\Y/J\N’“\ given above from 70 mg of 6-(3-methyl-1-(o-tolyl}- 1 H-

pyrazol-5-y1}-2-azaspirof3 3theptane 2,2,2-
trifluorcacetate {1 eq.) to obtain (2-flucropheny!}{6-(3-

/ .
(%{SFN’ methyl-1-(o-tolyl}- 1 H-pyrazol-5-y1}-2-
| azaspirol3.3 Theptan-2-yDimethanone (20 mg, 28%) as a
2 white solid.
PEY.05.00122 Compound can be prepared by reacting Int-4 with o-

tolythydrazine hydrochloride, then reacting Int-6 with
2-fluorobenzoic acid.
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Structurs

Description

PEY-05-00135

Compound-125 was prepared by followed the general
procedure given above from 70 mg of 6-(3-methyl-1-{o-
tolytj-1H-pyrazol-5-yl)-2-azaspire{3 3 theptane 2,2,2-
trifluoroacetate (1 eq.) to obtain {(3-hydroxypheny}{(6-
(3-methyi-1-{o-tolvl)-1H-pyrazol-5-yi)-2-
azaspiro{3.3theptan-2-yDmethanone (15 mg, 21%) as a
white solid. Compound can be prepared by reacting Int-
4 with o-tolylhydrazine hydrochioride, then reacting
Int-6 with 3-(benzyloxy tbenzoic acid, which then
undergoes Pd/C hydrogenolysis to liberate free hydrox]
group.

H@L\fi %

Nw

\ /
PEY-05-00128

Compound- 120 was prepared by followed the general
procedure given above from 100 mg of 6-(3-methyl-1-
(o-tolyl)-1H-pyrazol-5-yl)-2-azaspirof 3.3 theptane

2,2, 2-trifluoroacetate (1 eq.) to obtain (2,4-difluoro-5-
hydroxypheny {6-(3-methyl- 1-(o-tolyl)- 1 H-pyrazol-5-
yl)-2-azaspiro[ 3.3 Jheptan-2-yDmethanone (50 mg,
21%) as a white solid. Compound can be prepared by
reacting Int-4 with o-tolylhydrazine hydrochloride, then
reacting Int-6 with S-(benzyloxy}-2, 4-diflucrobenzoic
acid, which then undergoes Pd/C hydrogenolysis to
liberate free hydrox] group. S-(benzyloxy}-2 4-
difluorobenzoic acid is prepared by reacting 2,4~
difluoro-3-hydroxybenzoic acid with benzyl bromide,
then performing sodium hydroxide-catalyzed ester
hydrolysis to liberate the fiee acid.

P8Y-05-80427

Compound-00127 was prepared by followed the general
procedure given above from 100 mg of 6-(G-methyl-1-
{o-tolyl)-1H-pyrazol-5-yi)-2-azaspiro{ 3.3 theptane

2.2, 2-triftuoroacetate (1 eq.) to obtain (2,0-difluoro-3-
h\rdmxvphmyﬂ{ﬁ {(3-methyl-1-(o-tolyl}- {H-pyrazol-5-
VE -2~azaspirof 3.3 Jheptan-2-yl)methanone} (20 mg,

&%) as a white solid. Compound can be prepared by
1‘eacting Int-4 with o-tolylhydrazine hydrochloride, then
reacting Int-6 with 3-(benzyloxy)-2,6-difluorobenzoic
acid, which then undergoes Pd/C hydrogenolysis to
liberate free hydrox! group. 3-(benzyloxy)-2,6-
difhuorobenzoic acid is prepared by reacting 2,6~
difluoro-3-bydroxybenzoic acid with benzyl bromide,
then performing sodium hydroxide-catalyzed ester
hydrolysis to liberate the free acid.

54

SUBSTITUTE SHEET (RULE 26)




WO 2023/130023

PCT/US2022/082554

Structurs

Description

Compound 141

Compound-00141-001 was prepared by followed the
general procedure given above from 120 mg of 6-(3-
methyl-1-(o-tolyl - 1H-pyrazol-5-yl}-Z-azaspiro [3.3]
heptane 2,2, 2-trifluoroacetate (1 eq.) to obtain (4~
fluoro-3-hydroxyphenyl}(6-3-methyl-1-{o-tolyi)- 1 H-
pyrazol-5-yl}-2-azaspirof 3.3 theptan-2-yl jmethanone
(19 mg, 100.49%) as a white solid. Compound can be
prepared by reacting Int-4 with o-tolythydrazine
hydrochloride, then reacting Int-6 with 3-(benzyloxy}-
4-fluorobenzoic acid, which then undergoes Pd/C
hydrogenolysis to liberate free hydrox! group. 3-
{benzyloxy-4-fluorchenzoic acid is prepared by
reacting 4-tluoro-3-hydroxybenzoic acid with benzyl
bromide, then performing sodium hydroxide-catalyzed
ester hydrolysis to liberate the free acid,

Compound can be prepared by reacting Int-4 with (5-
fluoro-Z-methviphenvihhvdrazine hydrochloride, then
reacting Int-6 with 5-(benzyloxy)-2-fluorobenzoic acid,
which then undergoes Pd/C hvdrogenolysis to liberate
free hydroxt group. S-(benzyloxy}-2-fluorcbenzoic acid
is prepared by reacting 2-fluore-S-hydroxybenzoic acid
with benzyl bromide, then performing sodium
hydroxide-catalyzed ester hydrolysis to liberate the free
acid.

Compound 366

Compound can be prepared by reacting Int-4 with (2-
(triftuoromethyDphenylhydrazine hydrochloride, then
reacting Int-6 with 5-(benzyloxy)-2-fluorobenzoic acid,
which then undergoes Pd/C hyvdrogenolysis to liberate
free hydroxd group. S-(benzyloxy)-2-fluorobenzoic acid
is prepared by reacting 2-fluoro-5-hydroxybenzoic acid
with benzyl bromide, then performing sodium
hydroxide-catalyzed ester hydrolysis to liberate the free
acid.
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Structure Description

Compound can be prepared by reacting Int-4 with o-
tolythydrazine hydrochloride, then reacting Int-6 with
S-{benzyloxy)-2-fluoro-4-methylbenzoic acid, which
then undergoes Pd/C hydrogenolysis to liberate free
hydroxl group. 5-{benzyloxy)-2-fluoro-4-methylbenzoic
acid is prepared by reacting 2-fluoro-S-hydroxy-4-
methylbenzoic acid with benzyl bromide, then
performing sodium hydroxide-catalyzed ester
hydrolysis to liberate the free acid.

Compound 371

[800133] v some embodiments, the disclosure provides a compound of Formula (H-C) or a

pharmaceutically acceptable salt thereof:

Rs O

Formula (II-C),

wherein
R s halogen or cyang;
Rais hydrogen, lower alkyl, or halogen;
Rs is hydrogen, halogen or lower alkvyl;
R 18 halogen or lower alky! optionally substituted with one or more halogen;
Ry is halogen or hydrogen; and
R31 and Raz are each independently hydrogen or lower alkyl optionally substituted with

one or more halogen, provided that one of Rs) and Rs3 is hydrogen.
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General procedure for Preparing Compounds of Formula (H-C)

{000134] Analogs with a 1-(4-methvl)pyrazolyl warhead (W) can be made by following
the synthetic scheme for PSY-05-00519-001 (Compound 519). Substituted propiophenone
intermediate {(Int-1} is treated with N N-dimethylformamide dimethy! acetal (DMF-DMA} to
yield phenyl-substituted 3-(dimethylaminojprop-2-en-1-one intermediate, Int-2, which
subsequently undergoes 1,3-dipolar cycloaddition with hydrazine (NHaNH»} {0 yield S-aryi-4-
methylpyrrazole intermediate, Int-3. Simultaneous synthesis of ferf-butyl 6-
{{(methyisutfonylhoxy)-2-azaspirof3 .3 theptane-2-carboxylate, Int-C) is performed by reacting
fert-butyl 6-hydroxy-2-azaspiro]3 3theptane-2-carboxylate with methanesulfonyl chloride. A-
alkylation of Int-3 with Int-C vields a mixture of two regicisomers: 1 4 5-trisubstituted

pyrazole product, [ni-4, and 1,3 4-trisubstituted pyrazole product Int-4A. Both fnt-4 and Int-
4A are subjected to A-Boc-deprotection with trifluoroacetic acid to vield corresponding
trifluoroacetate salts, Int-5 and Int-8A, respectively. Amidation of 2,fluoro-3-hydroxybenzoic
acid with either Int-5 or Int-5A yields either 1-(5-aryl-4-methyljpyrazoiyl or 1-(3-aryl-4-
methylpyrazolyl analogs, respectively.

{600135] Analogs with a 1-(4-trifluoromethyl jpyrazole warhead can be made by following
the synthetic scheme for PSY-05-00475-001 (Compound 475). Substituted 1iodobenzene, Int-A,
undergoes Sonogashira coupling with ethyl propiolate to generate phenyl-substituted propiolate
intermediate, Int-B. Sodium hydroxide-catalyzed ester hydrolysis of Int-B vields the propiolic
acid intermediate, Imt-§, which then undergoes a unique copper-mediated decarboxylative
triffuoromethylation with Togni’s reagent to generate the g-trifluoromethyl ketone intermediate,
Int-2. Treatment of Int-2 with N N-dimethylformamide dimethyl acetal (DMF-DMA)) affords the
3-(dimethvlamino}-2-(triftucromethyl jprop-2-en-1-one intermediate, Int-3, which undergoes 1,3-
dipolar cycloaddition with hydrazine to yield 2-aryl-4-{trifluoromethylpyrazole tntermediate,
Int-4. Treatment of Int-4 with spirocvclic mesylate intermediate described previousty, nt-C,
yields g mixture of two regioisomers: 1.4 5-trisubstituted pyrazole product, Int-3, and 13 4-
trisubstituted pyrazole product Int-SA. Both Int-5 and Int-5A are subjected to N-Boc-
deprotection with trifluoroacetic acid to vield corresponding trifluoroacetate salts, Int-6 and Int-

6A, respectively. Amidation of 2, fluoro-5-hydroxybenzoic acid with either Int-6 or Int-6A yields
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either 1-(S-aryl-d-triflucromethyl}pyrazolyl or 1-(3-aryl-4-trifluoromethyljpyrazolyl analogs,
respectively.

{880136] Similar to the synthesis of Compound 525 the syntheses of i-{4-
cyclopropylpyrazole warhead analogs begins with treating substituted acetophenone, Int-1, with
N N-dimethylformamide dimethyl acetal (DME-DMA} to form 3-(dimethylamino)prop-2-en-1-
one intermediate, Int-2, which subsequently undergoes 1,3-dipolar cycloaddition with hydrazine
to form 2-arylpyrazole intermediate, In¢-3. 4-iodination of Int-3 forms Int-4 which subsequently
undergoes N-PMB protection to form Int-5. Suzuki coupling of Int-5 with cyclopropylboronic
actd affords the 2-aryl-4-cyclopropyvipyrazole intermediate, Ent-6, which undergoes PMB-
deprotection to liberate the free N-H pyrazole intermediate, Int-7. Treatment of Int-7 with
spirocyclic mesylate intermediate described previously, Int-C) vields a mixture of twe
regioisomers: 1.4 5-trnsubstituted pyrazole product, int-8, and 1,3,4-trisubstituted pyrazole
product Iut-8A. Both Int-8 and Int-84 are subjected to N-Boc-deprotection with trifluoroacetic
actd to yield corresponding triflucroacetate salts, Int-9 and Int-SA, respectively. Amidation of
2,fluoro-S-hydroxybenzoic acid  with cither Imt-9 or Int-%A yields ether 1-(S-aryl-4-
cyclopropyhipyrazolyl or 1-(3-aryl-4-cyclopropyl)pyrazolyl analogs, respectively.

1860137) For analogs with a 5-{1-aryl-3-methylpyrazolyl warhead, the first two steps are
identical to the steps provided for the syntheses of analogs in Formula (II-B). Beginong with Int~
3 from Formula (1I-B), Claisen-type condensation is performed with ethyl acetate to yield the 1,3-
dicarbouyl intermediate, Int-4.

{660138] For analogs with a 1-(5-aryl-3-cyclopropylpyrazolyl or 1-(3-aryl-5-
cyclopropylipyrazolyl warhead, substituted acetophenone, Int-1, undergoes a Claisen-type
condensation with ethyl cyclopropanecarboxylate to yield the 1,3-dicarbonyl intermediate, Iat-
2. Cyclization of Int-2 with substituted hydrazine hydrate affords the 5-aryi-3-
cyclopropylpyrazole intermediate, Iat-3, which undergoes N-alkylation with spirocyclic
mesylate intermediate, Int-C, to form two trisubstituted regioisomers: 1-{S-aryl-3-
cvclopropybipyrazolyl intermediate, Int-4, and 1-(3-arvl-S-cyclopropylipyrazolyi intermediate,
int-4a. Both Int-4 and Int-4A are subjected to N-Boe-deprotection with triflucrcacetic acid to
yield corresponding triftuorcacetate salts, Int-8 and Int-3A respectively. Amidation of 2, fluoro-
S-hydroxybenzotc acid with either Int-5 or Int-3A yields either 1-(5-aryl-3-

cvelopropylpyrazolyl or 1-(3-aryl-5-cyclopropyljpyrazolyl analogs, respectively.
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{60013%] The synthesis of t-(5-aryi-3-cyclopropyljpyrazolyl and 1-(3-aryl-5-

cvclopropyhipyrazolyl warhead analogs pertaivs to the synthesis of the following analogs: 1-(5-

aryl-3-methyhpyrazolyl warhead analogs, and 1-(3-aryl-5-methyl)pyrazolyl warhead analogs.

For these two types of analogs, replace ethyl cyclopropanecarboxylate with ethyl acetate in step

1. For 1-(S-aryl-3-triflucromethylypyrazolyi warhead analogs and 1-(3-aryl-5-

trifluoromethyljpyrazolyl warhead analogs, replace ethyl cycopropanecarboxylate with ethyl

2,2 2-trifluoroacetate.

Table 2

Structure

Bescription

Compound 417

Compound-## was prepared by followed the
general procedure given above from 70 mg of 6-(3-
methyl-1-{o-tolyl}-1H-pyrazol-3-yi)-2-
azaspirof3.3theptane 2,2 2-trifluoroacetate {1 eq.)
to obtain {2-fluoro-5-methoxypheny }6-(3-methyl-
I-{o-tolyl)-1 H-pyrazol-5-yl}-2-azaspiro]3 3 theptan-
Z-ylymethanone {25 mg, 15%}) as a white solid.
LOMS: ## m/z [MHH] TH NMR (400 MHz,
Methanol-dy) & ###

Analog is prepared by following method for
preparation of 1-{(d-methylpyrazolyl warhead (W)
analogs. Compound can be prepared by reacting 1-
(2-fluorophenyljpropan-1-one with DMF-DMA to
form Int-1. Int-4A is selectively advanced for M-
Boc-deprotection and subsequent amide coupling to
yield final coropound.

Compound 440

Analog is prepared by following method for
preparation of 1-(4-methylpyrazolyl warhead (W)
anatogs. Compound can be prepared by reacting -
{o-tolyDpropan-1-one with DMF-DMA to form
fat-1. Int-4A is selectively advanced for N-Boe-
deprotection and subsequent amide coupling to
yield final compeound.

Ree

Analog is prepared by following method for
preparation of 1-{4-methyl}pyrazolyl warhead (W)
analogs. Compound can be prepared by reacting 1-
(2-(trifluoromethyliphenyhpropan-1-one with
DMF-DMA to form Int-1. Int-4A is selectively
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Structure Bescription
Compound 444 advanced for N-Boc-deprotection and subsequent
amide coupling to vield final compound.
{3

Synthesis of compound follows synthesis for 1-(3-
arvi-5-methylipyrazolyl warhead analogs. 1-(5-
fluoro-2-methylphenyliethan-1-one 1s used as Int-
1, Int-4A is selectively advanced for N-Bog-
deprotection and subsequent amide coupling to
yield final cormpound.

Analog ts prepared by following method for
preparation of -{4-trifluoromethylpyrazolyl
warhead (W) analogs. 1-fluoro-2-todobenzene 1s
used as Int-A for generating propiolic acid Int-1.
Int-5A is selectively advanced for N-Boc-
deprotection and subsequent amide coupling to
yield final compound.

Compound 475

Analog s prepared by following method for
preparation of 1-{4-trifluoromethyDpyrazolyt
warhead (W) analogs. 1-fluore-2-iodo-4-
methylbenzene is used as Int-A for generating
propiolic acid Int-1. Int-5A 15 selectively advanced
for N-Boc-deprotection and subsequent amide
coupling to yield final compound.

Compound 477

Analog is prepared by following method for
preparation of 1-(4-methyl}pyrazolyl warhead (W}
avalogs. Compound can be prepared by reacting 1-
(2,5-difluorophenylpropan-1-one with DMF-DMA
to form Int-1. Int-4A is selectively advanced for V-
Boc-deprotection and subsequent amide coupling to
yield final compound.

o

Compound 488

Analog is prepared by following method for
preparation of 1-(4-cyclopropylipyrazolyl warhead
(W} analogs. Compound can be prepared by using
1-2-{trifluoromethyijphenyl jethan-1-one as Int-1.
Int-9A 15 selectively advanced for N-Boc-
deprotection and subsequent amide coupling to
yield final compound.
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Structure . Bescription
HOL Analog is prepared by following method describing
Ny ; synthesis for analogs with a 1-(3-aryi-5-
cyclopropylpyrazolyl warhead. 1-(5-fluoro-2-
= methylphenylethan-1-one is used as Int-1, Int-4A
is selectively advanced for N-Boc-deprotection and
Compound 491 subsequent amide coupling to yield final
compound.

Analog s prepared by following method for
preparation of 1-{4-cyclopropyhipyrazolyl warhead
(W} analogs. Compound can be prepared by using
1-(2-fluoropheny! jethan-1-one as Int-1. Int-9A is
selectively advanced for N-Boc-deprotection and
subsequent amide coupling to vield final
compound.

Analog ts prepared by following method for
preparation of 1-{4-methyl}pyrazolyl warhead (W)
analogs. Corpound can be prepared by reacting 1-
{2-chloro-5-fluorophenyl propan-1-one with DMF-
DMA to form Int-1. Int-4A is selectively advanced
for N-Boc-~deprotection and subsequent amide
coupling to yield final compound.

Analog is prepared by following method for
preparation of 1-{4-methyl)pyrazolyl warhead (W)
analogs. Compound can be prepared by reacting 1-
- (2-(triflporomethylyphenyljethan- t-one with DMF-
Compound 525 DMA to form Imt-1. Fnt-4A is sclectively advanced
for N-Boc-deprotection and subsequent amide
coupling to yield final compound

000140 In some embodiments, the disclosure provides a compound of Formula (U-D} or a

pharmaceutically acceptable salt thereof:
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Formuia (1-D),

wherein
R 1s halogen or cyano;
R 18 hydrogen, lower alkyl, or halogen;
Rs is hydrogen, halogen or lower alkyl:
Rs is hydrogen;
Rz is halogen or lower alkyl optionally substituied with one or more halogen,
Rue 13 halogen or hydrogen; and
Ry and Rss are each independently hydrogen or lower alky! optionally substituted with

one or more halogen, provided that one of Rsz and Rss is hydrogen.

General procedure for Preparing Compounds of Formula (11-D)

[660141] Syntheses of analogs can be performed by following methods provided in Formula ({1
C).

Table 3
Strocture Description
PSY-05-407 Compound-## was prepared by followed the general

procedure given above from 70 mg of 6-(3-methyi-1-(o-
tolyl}-1H-pyrazol-5-y1}-2-azaspiro[3.3 heptane 2,22~
trifluoroacetate (1 eq.) to obtain (2-fluoro-5-
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Structure

Deseription

methoxyphenyl ¥ 6-(-methyl-1-{o-tolyl)-1H-pyrazol-5-
yl}-2-azaspiro[3 .3 Jheptan-2-ylmethanone (25 mg, 15%)
as a white solid. LOMS: ## m/z [M+H]™ 'H NMR (400
MHz, Methanol~ds) & ###

Compound 408

Analog is prepared by following method for preparation
of 1-{d-methyl}pyrazolyl warhead (W) analogs.
Compound can be prepared by reacting 1-(2-
flucrophenyl)propan-1-one with DMF-DMA to form Int-
1. Int-4 15 selectively advanced for N-Boc-deprotection
and subsequent amide coupling to vield final compound.

H

Compound 410

Analog is prepared by following method for preparation
of 1-{d-methyl}pyrazolyl warhead (W) analogs.
Compound can be prepared by reacting 1-(2-
(triflupromethyl)phenvljpropan- I-one with DME-DMA to
form Int-1. Eni-4 18 selectively advanced for ¥-Bog-
deprotection and subsequent amide coupling to yield final
compound.

Analog is prepared by following synthesis for 1-(5-aryl-3-
triftuoromethylypyrazolyl warhead analogs. Compound
can be synthesized by using 1-(2-
(trifluoromethyliphenyljethan-1-one as Tui-1. Int-4 is
selectively advanced for N-Boc-deprotection and
subsequent amide coupling to yield final compound.

Compound 413

Analog is prepared by following synthesis for 1-{5-aryl-3~
methylpyrazolyl warhead analogs. Compound can be
synthesized by using 1-(5-fluoro-2-methylphenyljethan-1-
one is used as Int-1. Int-4 19 selectively advanced for ¥-
Boc-deprotection and subsequent anmide coupling to vield
final compound.
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Structure

Deseription

Analog is prepared by following method for preparation
of 1-{(4-trifluoromethyl ypyrazolyl warhead (W) analogs. 1-
fluoro-2-iodobenzene is used as Int-A for generating
propiolic acid Imt-1. ¥Int-3 is selectively advanced for N-
Boc-deprotection and subsequent amide coupling to vield
final compound.

Compound 476

Analog 1s prepared by following method for preparation
of 1-{(4-methyl}pyrazolyl warhead (W) analogs.
Cormpound can be prepared by reacting 1-(2,5-
diflnorophenyl)propan-1-one with DMF-DMA to form
fni-1. Int-4 is selectively advanced for N-Boc-
deprotection and subsequent amide coupling to vield final
compound.

"

Compourd 489

Fe

Analog s prepared by following method for preparation
of 1-{4-cyclopropylipyrazolyl warhead (W) analogs.
Compound can be prepared by using [=<(2-
{trifluoromethylphenyljethan-1-one as Int-1. Int-9 i
selectively advanced for N-Boc-deprotection and
subsequent amide coupling to yield final compound.

",

Compound 490

Anslog is prepared by following method for preparation
of 1-(5-aryl-3-cyclopropyt)pyrazolyl analogs. Compound
can be synthesized by using 1-(5-fluoro-2-
methylphenylethan-1-one as Int-1. Int-4 is selectively
advanced for N-Boc-deprotection and subsequent amide
coupling to yield final compound.

Analog is prepared by following method for preparation
of 1-{4-cvclopropylipyrazolyl warhead (W} analogs.
Compound can be prepared by using 1-(2-
fluorophenyl)ethan-1-one as Tnt-1. Int-9 is selectively
advanced for N-Boe-deprotection and subsequent amide
coupling to vield final compound.

Compound 519

Analog is prepared by following method for preparation
of 1-{4-methyljpyrazolyl warhead (W) analogs.
Compound can be prepared by reacting 1-{2-chloro-5-
flucrophenyl jpropan-1-one with DMF-DMA to form Int-
1. Int-4 is selectively advanced for N-Boc-deprotection
and subsequent amide coupling to vield final compound.
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Structur% Description

HC\@; v Analog is prepared by following method for preparation
of 1-(4-methyl}pyrazolyl warhead (W} analogs.
Compound can be prepared by reacting 1-(2~

@ (trifluoromethyl)phenyljethan-1-one with DMF-DMA to

Compound 526 : form Ini-1. Ent-4 is selectively advanced for N-Boc-
deprotection and subsequent amide coupling to yield final
compound.

[000142] In some embodiments, the disclosure provides a compound of Formula (IH) or a

pharmaceutically acceptable salt thereof:

Formula (111
wherein
Rz is halogen,
Rsis -0O-Rsz;
Rsz 18 lower alkyl or cycloalkyl, each optionally substituted with halogen,
W is a S-member heteroaryl ring optionally substituted with one or more Rap;
Rap is lower atkyl;
Rao is lower alkyl; and

Rie is hydrogen or halogen.
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{000143] In some embodiments, Ry is methyl and Rs is hydrogen or F in compounds of
Formula (). In some embodiments, Roo is methyl and Ros 18 hydrogen in compounds of Formula
(I}). In some embodiments, Rao is methyl and Rasis F.

[880144] o compounds of Formula (IH), W is a S-member heteroaryl ring comprising at least
one nitrogen, such as a pyrazole. In some embodiments, Ry is F. In some embodiments, Rex is
lower alkyl or cycloalkyl.  In some embodiments, the lower alkyl in Ry, Rz and Rep can be
methyl. In some embodiments, W is pyrazole optionally substituted with one or more methyl,
and R3 is the F. In some embodiments, W is pyrazole optionally substituted with one or more
methyl, and R; is the F, Ry 15 methyl, ethyl, propyl or cyclopropyl each optionally substituted
with one or more F, and Ry is methyl in a compound of Formula (I},

[880145] In some embodiments, the compound of Forroula (]I} i3 selected from the group

consisting of:

- |

-
o "
C v
» o
CFy
L"ﬂ) 23
o
£ Mg Y 2
;M 4

Q\ , and

[800146] In some embodiments, the compound of Formula (HI) is selected from the group

consisting of:
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, and

[600148] In some embodiments, the disclosure provides a compound of Fornmula (IH) or a

pharmaceutically acceptable salt thereof®

Formula (TH-A)

wherein
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Rz is halogen:

Rez is lower alky! or eycloalkyi, each optionally substituted with halogen,

W is a S-member heteroaryl ring optionally substituted with one or more Rsp;

Rap is Jower alkyl; and

Rao is lower atkyl
[60014%] In compounds of Formula (H-A), W s a S-member heteroaryl ring comprising at least
one nitrogen, such as a pyrazole. In some embodiments, Ry is ¥, In some embodiments, Re; is
lower alkyl or cycloalkyl.  In some embodiments, the lower alkyl in Rao, R3p and Rez can be
methyl, In some embodiments, W is pyrazole optionally substituted with one or more methyl,
and R3 1s the F. In some embodiments, W is pyrazole optionally substituted with one or more
methyl, and Ry 15 the F, Rez 15 methyl, ethyl, propyl or cyclopropyl each optionally substituted
with one or more F, and Ruo 1s methyl in 2 compound of Formula {(TH-A).
[006156] In some embodiments, the disclosure provides a compound of Formula (II-B) or a
pharmaceutically acceptable salt thereof:
ORez

Formula (TI-B)

wherein
Rais halogen;
Rsz is lower alky! or lower cycloalkyl, each optionally substituted with halogen,
R is lower alkyl;
Rao is lower alkyl; and

Ry is hydrogen or halogen.
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General procedure for Preporing Compounds of Formula (111-8)

[600151] Syntheses of analogs is performed by following methods provided in Formulas (-8B}

and (II-C}.

Table 4

Structure

Deseription

%
vl

PEY-05-00142-001

Compound 00142-001 was prepared by followed the
general procedure given above from 120 mg of 6-(3-
methyi-1-{o-tolyi)-1H-pyrazol-5-yi}-2-azaspiro
[3.3]heptane 2,2 2-triflucroacetate (1 eq.} to obtain (4-
fluoro-2-methoxyphenyi ¥6-(3-methyl-1-{o-tolyl}- 1H-
pyrazol-5-y1}-2-azaspiro]3.3] heptan-2-viymethanone (35
mg, 19.44%) as a white solid.

Compound can ba, m ada, by fo!lowi ng synihe ﬁ;

vmh o—toiyihy dmxma hydmchimide, then }m~6 is reaued
with 4-fluoro-2-methoxybenzoic acid to yield the final
analog.

P8Y-08-00143-001

Compound-00143-001 was prepared by followed the
general procedure given above from 80 mg of 6-(3-
methyl-1-{o-tolyD)-1H-pyrazol-5-yl}-2-
azaspiro]3 .3 theptane 2,2 2-trifluorosacetate (1 eq.) to
obtain (2-methoxyphenyt ¥ 6-(3-methyl-1-(o-tolyl}-1H-
pyrazol-5- y 1}-2-azaspiro]3.3] heptan-2-vi ymethanone (25
mg, 20.83%) as a white solid.

Compound can be made by following synthetic
methodology provided in Formula (H-B). Int-4 ts reacted
with o-tolythydrazine hydrochloride, then Int-6 is reacted
with 2-methoxybenzoic acid to yield the final analog.

Lo o
s\/ﬁ““

N
P
e

PSY-05-00145-001

Compound-00145-001 was prepared by followed the
general procedure given above from 80 mg of 6-(3-
methyl-1- (o tolyl -1 H-pyrazol-5-yi)-2-

azaspiro[3 3theptane 2,2 2-triffuorcacetate (1 eq.) to
obtain (2- ethowphsnvi)( 6-(3-methyl-1-{o-tolyl)-1H-
pyrazol-5-yiy-2-azaspiro[3.3 theptan-2-yi ymethanone (30
mg, 24.19%) as a white solid.

Compound can be made by following synthetic
methodology provided in Formula (H-B). Int-4 1s reacied
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with o-tolythydrazine hydrochlonde, then Int-6 s reacted
with 2-ethoxybenzoic acid to vield the final analog

Compound can be made by following syuthetic
methodology provided in Formula (1-B). Int-4 is reacted
with {5-fluoro-2-methyliphenyihydrazine hydrochloride,
then Tai-6 is reacted with 2-cyclopropoxy-4-
fluorobenzoic acid to yield the final analog.

Analog 1s prepared by following method for preparation
of 1-{4-methvl)pyvrazolyl warhead analogs. Compound
can be prepared by reacting 1-(2-

{triflucromethyl jphenyljpropan-1-one with DMF-DMA to
form Int-1. Int-4A is selectively advanced for ¥-Boc-
deprotection and subsequent arnde coupling with 2-
cyclopropoxy-4-flusrobenzoic acid to yield final
compound.

Analog 1s prepared by following synthesis for 1-(3-aryl-3-
triftuoromethyl ypyrazolyl warhead analogs. Compound
can be synthesized by using 1-(2-
(trifluoromethyl)phenyljethan-1-one as Int-1. Int-4A is
selectively advanced for N-Boc-deprotection and
subsequent arnide coupling with 2-cyclopropoxy-4-
fluorcbenzoic acid to yield final compound.

PSY-05-451

{800152] In some embodiments, the disclosure provides a compound of Formula (H-C) or a

pharmaceutically acceptable salt thereof:
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Formula (III-C)
wherein
R 1s halogen;
Rs; is lower alkyl or lower cycloalkyl, each optionally substituted with halogen,
Rs1 and Rasare each independently hydrogen or lower alkyl optionally substituted with
one or more halogen, provided that one of Rsy and Rs3 1s hydrogen.
R is lower alkyl optionally substituted with halogen; and

Rue 18 bydrogen or halogen.

{000153] In some embodiments, the disclosure provides a compound of Formula (D) or a

pharmaceutically acceptable salt thereof:

Formula (1H-D3)

wherein
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Rz is halogen:

Rz is lower alkyl ot lower cycloalkyl, each optionally substituted with halogen,

R and Rasare each independently hydrogen or lower alkyl optionally substituted with
one or mote halogen, provided that one of Rz and Rs3 is hydrogen.

Rao is lower alkyl optionally substituted with halogen; and

Rae 18 hydrogen or halogen.

General procedure for Preparing Compounds of Formula (111-D)

Table 5
Structure Description
F Analog can be prepared by following synthesis for 1-(3~
RN arvl-5-methylipyrazolyl warhead analogs. 1-{5-flucro-2-
E L methylphenyliethan-1-one is used as Int-1, Int-4A is

selectively advanced for N-Boc-deprotection and
subsequent amide coupling with 2-{difluoromethoxy -4~
fluorobenzoic acid to yield final compound.

PSY-(5-455

F Analog can be prepared by following synthesis for 1-(5-

e Ne o aryi-3-methylpyrazolyl xvgrhead anaipgs. 1—(5~ﬂgor0-2—
methylphenyDethan-1-one is used as Int-1, Int-d is
N selectively advanced for N-Boc-deprotection and
F,fE\\V,{/ A N subsequent amide coupling with 2~(difluoromethoxy)-4-
- N7y fluorcbenzoic acid to vield final compound.
F T
Ly

Analog can be prepared by following synthesis for 1-(5-
arvi-3-methylipyrazolyl warhead analogs. 1-{o-
tolvljethan-1-one 13 used as Int-1. Int-4 15 selectively
advanced for N-Boe-deprotection and subsequent amide
coupling with 4-fluoro-2-(2,2,2-uitluoroethoxy)benzoic
acid to yield final compound. 4-fluoro-2-(2,2.2-
trifluoroethoxyibenzoic acid is prepared by reacting
methyl 2 4-difluorobenzoate with 2,2 2-trifhuoroethanoi,
than performing sodium hydroxide-catalyzed ester
hydrolysis to liberate the free acid.

PSY-05-464
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LRy Analog can be prepared by following synthesis for 1-(5-
E\O a aryl-3-methyDpyrazolyl warhead analogs. 1-(5-fluoro-2-

methyvlphenvlethan-T-one is used as Int-1. Int-4 is
selectively advanced for N-Boc-deprotection and
subsequent amide coupling with 4-fluore-2-(2,2,2-
trifluoroethoxybenzoic acid to yield final compound. 4~
tluoro-2-(2,2 2-tnfluoroethoxybenzoic acid 1s prepared
by reacting methyl 2 4-difluorcbenzoate with 2,2,2-
trifluoroethanol, than performing sodium hydroxide-
catalyzed ester hydrolysis to liberate the free acid.

E

PSY-05-466

34

[600154] In some embodiments, V in Formula (I-A} 15 , where 1 and each

Rv 1s as defined above, and the dashed line represents an optional double bond.  In some
embodiments, in Formula {I-B) the dashed line represents an optional double bond. In some
embodiments, in Fomula {(I-B-1} the dashed line represents an optional double bond. In some
embodiments, in Formula (I-B-2) the dashed line represents an optional double bond. In some
embodiments, in Formula (I the dashed line represents an optional double bond.

j000135] The compounds described herein can exist as salts, such as with pharmaceutically
acceptable acids. Accordingly, such salis of the compounds described herein are included. The
term “pharmaceutically acceptable salt” s meant to include salts of the active compounds that ase
prepared with relatively nontoxic acids or bases, depending on the particular substituents found on
the compounds described herein. When compounds of the present invention contain relatively
acidic functionalities, base addition salts can be obtained by contacting the neutral form of such
compounds with a sufficient amount of the desired base, either neat or in a suitable inert solvent.
Examples of pharmaceutically acceptable base addition salts mclude sodium, potassium, calcium,
ammonium, organic amino, or magnesium salt, or a similar salt, When compounds of the present
invention contain relatively basic functionalities, acid addition salts can be obtained by contacting
the neutral form of such compounds with a sufficient amount of the desired acid, either neat or in

a suitable inert solvent. Examples of pharmaceutically acceptable acid addition salts include those
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derived from inorganic acids like hydrochloric, hydrobromic, mitric, carbonic,
monohydrogencarbonie, phosphoric, monohydrogenphosphoric, dihydrogenphosphoric, sulfuric,
monohydrogensulfuric, hydriodic, or phosphorous acids and the like, as well as the salts derived
from relatively nontoxic organic acids like acetic, propionic, isobutyric, maleic, walonie, benzoic,
succinic, suberic, fumaric, lactic, mandelic, phthalic, benzenesulfonic, p-tolylsulfonic, citric,
tartaric, oxalic, methanesulfonic, and the hike. Also included are salts of amino acids such as
arginate and the fike, and salts of organic acids like glucuronic or galactunoric acids and the like
(see, for example, Berge et al | “Pharmaceutical Salts”, Journal of Fhormaceutical Science, 1977,
66, 1-19). Certatn specific compounds of the present invention contain both basic and acidic
functionalities that allow the compounds to be converted into either base or acid addition salts.

[880136] The neutral forms of the compounds are preferably regenerated by contacting the salt
with a base or acid and isolating the parent compound in the conventional manner. The parent form
of the compound differs from the various salt forms in certain physical properties, such as

solubility in polar solvents.

Pharmaceutical Compositions

{880157] In certain embodiments, the present application is directed to a pharmaceutical
composition comprising an active pharmaceutical ingredient. In certain ersbodiments, the
pharmaceutical composition comprises a compound as disclosed herein as the active
pharmoaceutical ingredient (API) and a pharmaceutically acceptable cartier comprising one or
more excipients. In some embodiments, the pharmaceutical composition optionally further
comprises an additional therapeutic cornpound (i.e., agent) with the pharmaceutically acceptable
carrier. The pharmaceutical composition can be 2 medicament.

[000188] Pharmaceutically acceptable carriers include those known in the art. The choice of g
pharmaceutically accepiable carrier can depend, for example, oo the desired route of
administration of the composition. A pharmaceutical composition (preparation) can be
administered to a subject by any of a nurber of routes of administration including, for example,
parenteral administration (e.g. intravenously, subcutaneously, or intramuscularly), oral
administration {for example, tablets, and capsules); absorption through the oral mucosa {e.g.,
sublingually}) or transdermally (for example as a patch applied to the skin) or topically (for

example, as a cream, ointruent or spray applied to the skin),
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[60015% In some embodiments, pharmaceutical compositions comprising compounds of
Formula (I} or pharroaceatically  acceptable salts thereof can  be formulated for  oral
administration. For example, a compound provided herein can be combined with suitable
compendial excipients to form an oral unit dosage form, such as a capsule or tablet, containing a
target dose of a compound of Formula (1), The drug product can be prepared by first
manufacturing the compound of Formula (I} as an active pharmaceutical ingredient (AP,
followed by roller compaction/milling with intragranular excipients and blending with extra
granular excipients. A Drog Product can contain the selected compound of Formula (1) as the API
and excipient components in a tablet o a desired dosage strength of Compound 1. The blended
material can be compressed to form tablets and then film coated. The excipients can be selected
from materials appropriate for inclusion in a pharmaceutical composition for an intended purpose
and route of delivery including providing a desired manufacturing and stability properties and/or
desired 1n vivo characteristics or other properties to the pharmaceutical composition. In some
embodiments, the pharmaceutical composition can include a compound of Formula (1) as the APL
in combination with a filler (. ¢, a form of microcrystalline cellulose), a dry binder or disintegrant
{e.g., a cross-linked polymer}, a ghidant {e g., colloidal silicon dioxide} and/or a lubsicant {e.g,
magnestum stearate). In some embodiments, the pharmaceutical composition can comprise a
material such as an extended release or disintegrant involved in carrying or transporting the APl
pharmaceutical agent from one organ, or portion of the body, to another organ, or portion of the
body of a subject, including materials to desirable control the absorption of the AP wn the
intestine.

[060166] The formulations may conveniently be presented in unit dosage form and may be
prepared by any methods well known in the art of pharmacy. The amount of active ingredient
which can be combined with a carrier material to produce a single dosage form will vary
depending upon the host being treated, the particular mode of adminisiration. The amount of
active ingredient that can be combined with a carrier material to produce a single dosage form
will generally be that amount of the compound which produces a therapeutic effect. For use tn
the methods of this invention, active compounds can be given per se or as a pharmaceutical
composition containing, for example, 0.1 to 99.5% (more preferably, 0.5 to 90%) of active

ingredient in combination with a pharmaceutically acceptable carrier.

75

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

{600161] Methods of preparing these formulations or compositions include the step of bringing
it association an active compound, such as 8 compound of the invention, with the carrier and,
optionally, one or more accessory ingredients. In general, the formulations are prepared by
uniformly and intimately bringing into association a compound of the present invention with
Hauid carriers, or finely divided solid carriers, or both, and then, if necessary, shaping the product.

{000162] To prepare solid dosage forms for oral administration, the active ingredient is mixed
with one or more pharmaceutically acceptable carriers, such as sodium citrate or dicalcium
phosphate, and/or any of the following: (1) fillers or extenders, (2) binders, (3) humectants, (4)
disintegrating agents, {5} solution retarding agents, {6} absorption accelerators, {7) wetting agents,
{8) absorbents, (9) lubricants, {10} complexing agents, and {11} coloring agents. In the case of
capsules (including sprivkle capsules and gelatin capsules), tablets and pills, the pharmaceutical
compositions may also comprise buffering agents. Solid compositions of a similar type may also
be employed as fillers in soft and hard-filled gelatin capsules using suitable excipients.
The pharmaceutical compositions according to the present invention may confain conventional
pharmaceutical carriers and/or auxiliary agents. In some embodiments, he pharmaceutical
compositions according to the present invention may coniain conventional carrier agents
including a binder, a lubricant and/or a glidant selected from those products and materials
generally used in pharmaceutical indusiry for preparation of pharraceutical compositions for an
intended route of administration.

[{600163] A tablet may be made by compression or molding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared using binder (for example, gelatin or
hydroxypropylmethy! cellulose), lubricant, inert dituent, preservative, disintegrant (for example,
sodium starch glycolate or cross-linked sodium carboxymethyl celiulose), surface-active or
dispersing agent. Molded tablets may be made by molding in  suitable machine a mixture of the
powdered corapound rooistened with an inert iquid diluent.

{000164] Liquid dosage forms useful for oral administration include pharmaceutically
acceptable carriers and the active rogredient provided as a solid form for reconstitution prior to
administration or as a liquid {e.g., solutions, suspensions, or emulsions}. In addition to the active
ingredient, a liguid dosage forms may contain inert diluents commonly used in the art. For
example, formulations of pharmaceutically acceptable compositions for injection can include

agueous solutions such as water or physiologically buffered saline or other solvents or vehicles
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suitable for the intended route of administration. In some emboediments, the pharmaceutical
composition is formulated for parenteral administration,

{800165] The therapeutically effective amount of a pharmacentical composition can be
determived by human clinical trials to determine the safe and effective dose for a patient with a
relevant diagnosis. It is generally understood that the effective amount of the compound may vary
according to the weight, sex, age, and medical history of the subject. Other factors which influence
the effective amount may include, but are not limited to, the severity of the patient's condition, the
disorder being treated, the stability of the compound, and, if desired, another type of therapeutic
agent being administered with the compound of the tnvention, A larger total dose can be delivered
by multiple administrations of the pharmaceutical composition at a dose and dose interval
determined to be sate and effective for the patient.

{880166] The present disclosure includes the use of pharmaceutically acceptable salts of
compounds of the nvention in the compositions and methods of the present invention
Pharmaceutically-acceptable salts include,  for  example, acid-addition salts and  base-
addition salts. The acid that is added to a compound to form an acid-addition salt can be an organic
acid or an inorganic acid. A base that is added to a compound to form a base-addition salt can be
an organic base or an inorganic base. In some embodiments, a pharmaceutically-acceptable salt is
a metal salt, in some embodiments, a pharmaceutically-acceptable salt is an ammonium salt. For
example, a pharmaceutically acceptable acid addition salt can exist as various solvates, such as
with water, methavol, ethanol, dimethylformamide, and the like. Mixtores of such solvaies can
also be prepared. The source of such solvate can be from the solvent of crystallization, inherent

in the solvent of preparation or crystallization, or adventitious to such solvent.

Methods of use

[{888167] The compounds described herein can rodulate activity of monoacylglyeerol lipase.
For example, the compounds described herein can inhibit MAGL. Accordingly, in one aspect the
disclosure provides a method for inhibittng MAGL, e.g, in a cell expressing MAGL. Generally,
the methed comprises administering to the cell a compound of Formula (1) described herein. Itis
noted that the inhibition can be reversible or irreversible.  In some embodiments, the compounds
are capable of reversibly inhibiting MAGL. Asused herein, “reversible inhibition” means MAGL

retains its activity once the compound is taken away or MAGL 1s no longer in contact with the
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compound. In other words, the activity of MAGL retumns to the same level it was prior to use of
the compound.

[880168] The compound can be administered to the cell, e g cell expressing MAGL in vitro or ex
vivo. As used herem, administering the compound to the cell means contacting the cell with the
compound so that the compound is taken up by the cell. Generally, the cell can be contacted with the
compound n a cell culture e.g., i vitro or ex vive, or the compound can be adoumistrated 1o a subject,
e.c, invivo. The term “contacting” or “contact” as used hergin in connection with contacting a cell
includes subjecting the cells to an appropriate culture media, which comprises a compound of Formula
{1). Where the cell 18 in vive, “contacting” ot “contact” mcludes admimistering the compound, e.g., in
a pharmaceutical composition to a subject via an appropriate administration route such that the
compound contacts the cell in vivo.

[000169] As described herein, the compound of Formula (I} can be administered to a cell in vivo
for modulating MAGL, eg, inhibiing MAGL.  Accordingly, in some embodiments, a
therapeutically effective amount of a compound of Formula (1) can be administered to a subject for
inhibiting monoacylglycerol lipase. For example, a therapeutically effective amount of a
compound of Formula (I} can be administrated to a subject for treating a monoglycero! lipase
mediated discase or disorder.

{860176] By a MAGL-mediated disease or disorder is meant 3 disease or disorder wherein
activity of MAGL is a cause of the disease or disorder.  MNon-limiting example, of MAGL-
mediated diseases or disorders include neurodegenerative diseases, neuropsychiatric disorders,
pain and chronic inflammatory diseases, cancer and other conditions that can be treated with a
reversible MAGL inhibitor of Formula ().

[860171] In some embodiments, a compound of Formula (1) is useful for evaluation as a drug
candidate for the treatment of neurodegenerative discases such as Parkinson’s disease,
amyotrophic internal sclerosis, Alzheimer’s disease or Humtington’s disease. In some
embodiments, a compound of Formula (I} is useful for evaluation as a drug candidate for the
treatment of neuropsychiatric disorders such as head injury, epilepsy, cerebral ischemia and
anxiety and/or depression. In some embodiments, a compound of Formula (I) is useful for
evaluation as a drug candidate for the treatment of pain and infammatory diseases or conditions.
In some embodiments, a compound of Formula (1) is useful for evaluation as a drug candidate for

the treatment of forms of cancer treatable by increasing 2-AG. In some embodiments, a compound
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of Formula (1} is useful for evaluation as a drug candidate for the treatment of obesity, fibrosis,
emesis, asthma, fever and osteoporosis.  In some embodiments, a compound of Formula (I} is
useful for evaluation as a drug candidate for increasing levels of 2-AG in a subject in need thereof.
{630172] A subject can be one who has been previously diagnosed with or identified as suffering
from or having a condition in need of treatment a MAGL-mediated disease or disorder or one or
more complications related 1o such a condition, and optionally, have already undergone treatment
for such a disease or disorder. Alternatively, a subject can also be one who has not been previousty
diagnosed as having a MAGL-mediated disease or disorder or one or more complications related
to such a disease or disorder. A “subject in need” of treatment for a particular condition canbe a
subject having that condition, diagnosed as having that condition, or at risk of developing that
condition.

{860173] In one embodiment, the subject i3 human. In ancther embodiment, the subject is an
expertmental animal or animal substitute as a disease model.

{600174] It is noted that the terms “administered” and “subjected” are used interchangeably in
the context of treatment of a disease or disorder. In jurisdictions that forbid the patenting of
methods that are practiced on the human body, the meaning of “administering” of a composition
to a human subject shall be restricted to prescribing a controlled substance that a human subject
will be adminisier to the subject by any technique (e.g, orally, inhalation, topical application,
injection, insertion, etc.). The broadest reasonable interpretation that is consistent with laws or
regulations defining pateutable subject matter is intended. In junisdictions that do not forbid the
patenting of methods that are practiced on the human body, the “administering” of compositions
includes both methods practiced on the human body and also the foregoing activities,

[688175] As used herein, the term “administes” refers to the placement of a composition into a
subject by a method or route which results in at least partial localization of the composition at a
desired site such that desired effect 1s produced. A compound or composition described herein
can be administered by any appropriate route known in the art including, but not limited to, oral
or parenteral routes, including intravenous, intramuscular, subeutaneous, transdermal, airway
{aerosol), pulmonary, nasal, rectal, and topical (including buccal and sublingual} administration.
[800176] FExemplary modes of administration include, but are not limited to, injection, infusion,
instillation, inhalation, or ingestion. “Injection” includes, without limitation, intravenous,

intramuscular, intraarterial, intrathecal, intraventricular, intracapsular, intraorbital, intracardiac,
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intradermal, intraperitoneal, transtracheal, subcutanecus, subcuticular, intraarticular, sub capsular,
subarachnoid, intraspinal, intracerebro spinal, and intrasterval injection and infusion. In some
embodiments, administration will generally be local rather than systemic.

[860177] In preferred embodiments, the compositions are orally admivistered.  Without
Himitations, oral administration can be in the form of solutions, suspensions, tablets, pills, capsules,
sustained-release formulations, oral rinses, powders and the like.

{000178] The phrase “therapeutically-effective amount” as used herein means that amount of a
compound, material, or composition comprising a compound described herein which is effective
for producing some desired therapeutic effect in at least a sub-population of cells, e g, modulate
or inhibit activity of MAGL in a subject at a reasonable benefit/risk ratio applicable to any medical
treatment. Thus, “therapeutically effective amount” means that amount which, when administered
to a subject for treating a disease, is sufficient to affect such treatment for the disease.

{000179] Depending on the route of admimistration, effective doses can be caleulated according
to the body weight, body surface area, or organ size of the subject to be treated. Optimization of
the appropriate dosages can readily be made by one skilled in the art in light of pharmacolanetic
data cbserved in human clinical trials. Alternatively, or additionally, the dosage to be administered
can be determined from studies using animal models for the particular type of condition to be
treated, and/or from animal or human data obtained from agents which are known to exhibit similar
pharmacological activities. The final dosage regimen will be determined by the attending surgeon
or physician, considering various factors which modify the action of active agent, e.g., the agent’s
specific activity, the agent’s specific half-life in vivo, the severity of the condition and the
responsiveness of the patient, the age, condition, body weight, sex and diet of the patient, the
severity of any present infection, time of administration, the use {(or not) of other concomitant
therapies, and other clinical factors.

[600188] The data obtained from the cell colture assays and animal studies can be used i
formulating a range of dosage for use in humans. The dosage of such compounds lies preferably
within a range of circulating concentrations that include the ICse with tittle or no toxicity. The
dosage may vary within this range depending upon the dosage form employed and the route of use
or administration utilized. The effective dose can be estimated initially from cell culture assays.
A dose can be formulated in animal models to achieve a circulating plasma concentration range

that includes the ICso (Le,, the concentration of the therapeutic which achieves a half-maximal
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inhibition of symptoms)} as determined in cell cuiture. Levels in plasma can be measured, for
example, by high performance liquid chromatography. The effects of any particular dosage can
be monitored by a suitable bioassay.

[600181] | will be appreciated that methods of treatment of the present invention can be
employed in combination with additional therapies. For example, a treatment according to the
present disclosure can be co-admimstered with one or more desired therapeutics or medical

procedures for treating a MAGL-mediated disease or disorder.

Definitions

{880182] Unless otherwise defined herein, scientific and technical terms used in this application
shall have the meanings that are commonly understood by those of ordinary skill in the art.
{B00183] For convemence, certain terms employved herein, in the specification, exarples and
appended claims are collected herein. Unless stated otherwise, or implicit from context, the
following terms and phrases include the meanings provided below. Uunless explicitly stated
otherwise, or apparent from context, the terms and phrases below do not exclude the meaning that
the term or phrase has acquired in the art to which it pertains. The definitions are provided to aid
in describing particular embodiments, and are not intended to limit the claimed invention, because
the scope of the invention is limited only by the claims. Further, unless otherwise required by
context, singular terms shall include pluralities and plural terms shall include the singular,
1000184] Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as those commonly understood to one of ordivary skill in the art to which this
invention pertains. Although any known methods, devices, and materials may be used in the
practice or testing of the invention, the methods, devices, and materials in this regard are described
herein.

[800185] As used herein, the term “Selective MAGL Inhibitor Compound” refers to a
compound that selectively inhibits MAGL with an ICso that is at least 10 times the ICso for its
inhibition of fatty acid amide hydrolase (FAAH), and that has an ICso of 100nM or less for MAGL
inhibition (according to the MAGL Potency assay of Example 22 and the FAAH potency assay of

Example 15}).
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6001 86] As used herein, the term “Reversible MAGL Inhibitor Compound” the percent
inhibition after dilution to the ICse concentration is 50+ 15% in the assay described for
“determining MAGL reversible inhibition” section of Example 16 below.

860187 As used heretn, the term “Reversible Selective MAGL Inhibitor Compound” refers
to a compound that is both a Selective MAGL Inhibitor Compound and a Reversible MAGL
{ntibitor Compound, or a pharmaceutically acceptable salt thereof.

{660188] As used herein, the term “alkyi” refers to an aliphatic hydrocarbon group which can
be straight or branched having | to about 10 carbon atoms in the chain, and which preferably have
about 1 to about 6 carbons 1o the chain. “Lower alkyl” refers to an alkyl group having 1 to about
4 carbon atoms. “Higher alkyl” refers to an alkyt group having about 5 to about 10 carbon atoms.
The alkyl group can be optionally substituted with one or more alkyl group substituents which can
be the same or different, where “alkyl group substituent” includes halo, amine, aryl, hydroxy,
alkoxy, arvloxy, alkyloxy, alkvithio, aryithio, aralkyloxy, aralkylthio, carboxy, alkoxycarbonyl,
oxo and cycloalkyl. “Branched” refers to an alkyl group in which a lower alkyl group, such as
methyl, ethyl or propyl, is attached to a linear alkyl chain. Exerplary alkyl groups include methyl,
ethyl, i-propyl, n-butyl, t-butyl, n-pentyl, heptyl, octyl, decyl, dodecyl, tridecyl, tetradecyl,
pentadecy! and hexadecyl. Useful alkyl groups include branched or straight chain alkyl groups of
6 to S0 carbon, and alse include the lower alkyl groups of 1 to about 4 carbons and the higher alkyi
groups of about 12 to about 16 carbons.

[600189] As used herein, the term “cycloalkyl” refers to a non-aromatic mono- or multicyelic
ring system of about 3 to about 12 carbon atoms. Representative monocyclic cycloalkyl rings
include cyclopropyl, cyclobutyl, and cyclohexyl Useful multicyclic cyvcloalkyl rings include
adamantyl. “Lower cycloalkyi” refers to an alkyl group having 3 to about 6 carbon atoms in the
cycloalkyl ring, optionally substituted with halogen, alkyl, alkoxy or other substituents disclosed
herein. “Higher alkyl” refers to an alkyl group having about S to about 10 carbon atoms.
1660196 “Aryl” refers to an aromatic carbocyclic radical containing about 3 to about 10
carbon atoms. The arvl group can be optionally substituted with one or more substituents, which
can be the same or different, where “aryl group substituent” inclndes alkyl, atkenyl, alkynyl,
hvdroxy, alkoxy, carboxy, hale, nitro, trihalomethyl, cyano, alkoxycarbonyl, aryloxycarbonyl,

aratkoxycarbonyl, acyloxy, acylamine, aroylamino, carbamoyl, alkylcarbamoyl,
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dialkyicarbamovl, arylthio, alkylthio, and alkylene. Exemplary aryl groups include substituted o
unsubstituted phenyl.

[880191] “Heterocyclyl” refers to a nonaromatic 3-8 membered monocyclic, or 8-12
membered bicyclic ting systems baving 1-3 hetercatoms if mounocyclic, or 1-6 heteroatorus if
bicyelic, said hetercatoms selected from O, N, or 8 {e.g,, carbon atoms and 1-3, or 1-6
heteroatoms of N, O, or § if monocyclic, or hicyclic, respectively) Ciheterocyelyl and -
Cyheterocvelyl are typically used where X and Y indicate the number of carbon atoms in the ring
system. In some embodiments, 1, 2 or 3 hydrogen atoms of each ring can be substituted by a
substituent. Exemplary heterocyclyl groups include, but are not limited to piperazinyl,
pyrrolidinyl, dioxanyl, morpholinyl, tetrahiydrofuranyl, piperidyl, 4-morpholyi, 4-piperazinyl,
pyrrolidinyl, perhydropyrrolizinyl, 1 4-diazaperhydroepinyl, 1,3-dioxanyl, 1 4-dioxanyland the
like.

{000192} “Heteroaryl” refers to an aromatic 3-8 membered monocyclic, or 8-12 membered
fused bicyelic ring system having 1-3 heteroatoms if monocyclie, or 1-6 hetercatoms if bicyclic,
said heteroatoms selected from O, N, or § {e.g., carbon atoms and 1-3, 1-6, or 1-9 hetercatoms of
N, 0, or § if monocyelie, bieyelic, or tricyclic, respectively.

{880193] Exemplary aryls and hetercaryls include, but are not limited to, phenyl, pyridinyl,
pytimudinyl, furanyl, thienyl, imidazolyl, thiazolyl, pyrazolyl, pyridazinyl, pyrazinyl, triazinyl,
tetrazolyl, indolyl, benzyl, naphthyl, anthracenyl, azulenyl, fluorenvi, indanvl, indenyl, naphthyl,
tetrahydronaphthyl, benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzoxazolinyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,
henzisothiazolyl, benziridazolinyl, carbazolvl, 4aH carbazolyl, carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-1,5 2-dithiazinyl, dihydrofuro[2,3
bltetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl,
wndolenyl, indolinyl, indohizinyl, indolyl, 3H-indolyl, 1satinoyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolvl, isoquinolinyl, isothiazolyl, isoxazolyl,
methylenedioxyphenyl, morpholinyt, naphthyridinyl, octahydrotsoquinolinyl, oxadiazolyl,
1,2,3-oxadiazolyl, 1,2 4-oxadiazolyl, 1,2,5-oxadiazolyi, 1,3 4-oxadiazolyi, oxazolidiny,
oxazolyl, oxindolyl, pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-piperidonyl,

piperonyl, pteridinyi, purinyl, pyranyl, pyrazinyl, pyrazelidinyl, pyrazolinyl, pyrazolyl,
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pyridazinyl, pyridooxazole, pyridoinuidazole, pyridothiazole, pyndinyl, pyridyl, pyrimidinyl,
pyrrolidinyt, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-guinolizinyd,
guinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl,
tetrazoly], 6H-1,2,5-thiadiazinyl, 1,2 3-thiadiazolyl, 1,2 4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-
thiadiazolyl, thianthrenyl, thiazolyl, thieayl, thienothiazolyl, thiencoxazolyl, thiencimidazolyl,
thiopheny! or xanthenyl, cach of which can be optionally substituted.

1660194] As used herein, the term “halogen” or “halo” refers to an atom selected from
fluorine, chlorine, bromine and todine.  The term “halogen radioisotope” or “halo isotope” refers
to a radionuchide of an atom selected from flucrine, chiorine, bromine and iodine,

{600195] A “halogen-substituted motety” or “halo-substituted moiety”, as an isolated group
or part of a larger group, means an aliphatic, alicyclic, or aromatic moiety, as described herein,
substituted by one or more “hale” atoms, as such terms are defined in this application.

10001946] The term “haloalkyl” as used herein refers to an alkyl structure with at least one
substituent of fluorine, chorine, bromine or iodine, or with combinations thereof. Exemplary halo-
substituted alkyl includes haloatkyl, dihaloalkyl, trihalealiyl, perhaloalkyl and the like (c.g
halosubstitted  (C1-Cslalkyl  includes  chloromethyl,  dichloromethyl,  difluoromethyl,
triflucromethyl (CF3), perfluoroethyl, 2,2 2-riflucroethyl, 2,2 2-trifluore-L i -dichloroethyl, and the
fike).

660197 As used herein, the term “amino” means -NH: or -NH3" where one or more
hydrogens are optionally substituted with alkyl, and the alkyl is optionally further substituted
with one or more halogen or other substituents disclosed herein. The term “alkylamino” means a
nitrogen moiety having one straight or branched unsaturated aliphatic, cyclyl, or heterocyeivl
radicals attached to the nitrogen, e.g., ~NH({alkyl). The term “dialkviaming” means a nitrogen
moiety having at two straight or branched unsaturated aliphatic, cyelyl, or heterocyely! radicals
attached to the nitrogen, e.g., -N{alkyl}(alkyl}. The term “alkylamino” includes “alkenylamino,”
“alkynylamino,” “cyclylaming,” and “heterocyclylamino.” The term “arylamino” means a
nitrogen motety baving at least one aryt radical attached to the nitrogen. For example, -NHaryl,
and —N(aryl ). The term “hetercarylaming” means a nitrogen moiety having at least one
heteroary! radical attached to the nitrogen. For example —NHheteroaryl, and —Ntheteroaryl):.
Optionally, two substituents together with the nitrogen can also form a ring. Unless indicated

otherwise, the compounds described herein containing amino moieties can include protected
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derivatives thereof. Suitable protecting groups for aming moieties include acetyl,
tertbutoxyearbonyl, benzyloxycarbonyl, and the like. Exemplary alkylamino includes, but is not
limited to, NH{C-Cioalkyl), such as —NHCH;, —NHCHCH;, —NHCHCH,CH;, and —
NHCH(CHs). Exemplary dialkylamine includes, but s vot limited to, —N(C-Cyoalkyl), such
as  N(CHsly, —N(CH:CHsh, —NCHCHCHs ), and —N(CH(CH: )b,

{600198] The term “aminoalkyl” means an alkyl, alkenyl, and alkynyl as defined above,
except where one or more substituted or unsubstituted nitrogen atoms (—IN-—} are positioned
between carbon atoms of the alkyl, alkenyl, or alkynyl. For example, an {C2-Cs) aminoalkyl refers
to a chain comprising between 2 and 6 carbons and one or more nitrogen atoms posttioned between
the carbon atoms.

{600199] The terms “hydroxy” and “hydroxyl” mean the radical —OH.

1860200] The terms “alkoxyl” or “alkoxy” as used herein refers to an alkyl group, as defined
above, having an oxygen radical attached thereto, and can be represented by one of -O-alkyl, -O-
alkenyl, and -C-alkynyl. Aroxy can be represented by ~O-aryl or O-heteroaryl, wherein aryl and
heteroaryl are as defined heretn. The alkoxy and aroxy groups can be substituted as described
above for alkyl. Exemplary alkoxy groups tnclude, but are not limited to O-methyl, O-ethyl, O-n-
propyl, O-isopropyl, O-n-butyl, O-isobutyl, O-sec-butyl, O-ters-butyl, O-pentyl, O- hexyl, O-
cyclopropyl, O-cyclobutyl, O-cyclopentyl, O-cyclobexyl and the like.

[600201] As used herein, the term “carbonyl” means the radical —C(QO)}—. It is noted that
the carbonyl radical can be further substituted with a varety of substituents to form different
carbony! groups including acids, acid halides, amides, esters, ketones, and the like.

[600202] The term “carboxy” means the radical —C{0¥0—. & is noted that compounds
described herein containing carboxy moieties can include protected derivatives thereof, i.e., where
the oxygen is substituted with a protecting group. Suitable protecting groups for carboxy moieties
wnclude benzyl, tert-butyl, and the like. As used herein, a carboxy group includes ~-COOH, i.¢,
carboxyl group.

[680203] The term “cyane” means the radical —CN,

6602084 The term “nitro” means the radical —NQO;.

[6060285] The term, “heteroatom” refers to an atom that is not a carbon atom. Particular
examples of hetercatoms include, but are not limited to nitrogen, oxygen, sulfur and halogens. A

“heteroatom moetety” includes a moiety where the atom by which the motety is attached is not a
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carbon. Examples of heteroatom moieties include —N=, —NR" - —N(0")=, 0 8 or
—S{0h—, —O8(O)—, and —S8—, wherein RN is H or a further substituent.

{880206] “Acyl” refers to an alkyl-CO-— group, wherein alkyl is as previously described.
Exemplary acyl groups comprise alkyl of 1 to about 30 carbon atoms. Exemplary acyl groups also
inchade acetyl, propanoyi, 2-methylpropanoyl, butanoyl and palmitoyl.

{660287] “Alkoxycarbonyl” refers to an alkyl-O—CO— group. Exemplary alkoxycarbonyl
groups include methoxycarbonyl, ethoxycarbonyl, butyvloxycarbonyl, and t-butyloxycarbonyl.
j880208) “Carbamoy!” refers to an HyN—CO— group.

{600209] “Alkylcarbamoyl” refers to a RRN—CUO— group, wherein one of R and R’ is
hiydrogen and the other of R and R' is alkyl as previously described.

{600216] “Dralkylcarbamoy!l” refers to RBRN-—CO— group, wherein each of R and R’ is
independently alkyl as previcusly described.

000211} The term “optionally substituted” means that the specified group or moiety is
unsubstituted or is substituted with one or more (typically 1, 2, 3, 4, 5 or 0 substituents)
wndependently selected from the group of substituents listed below in the definition for
“substituents” or ctherwise specified.  The term “substituents” refers to a group “substituted” on
a substituted group at any atom of the substituted group. Suitable substituents include, without
limitation, halogen, hydroxy, caboxy, oxo, nitro, haloalkyl, alkyl, alkenyl, alkynyl, alkaryl, aryi,
heteroaryl, cvelyl, heterocyelyl, aralkyl alkoxy, arvloxy, amino, acylamine, alkylcarbanoyl,
arylcarbanoyl, aminoalkyl, alkoxycarbouyl, carboxy, hydroxvalkyl, alkanesolfonyl, arenesulfonyl,
alkanesulfonamido, arenesulfonamido, aralkyisulfonamido, alkylcarbonyl, acyloxy, cyano or
ureido. In some cases, two substituents, together with the carbons to which they are attached to
can form aring.

[660212] For example, any alkyl, alkenvl, cycloalkyl, heterocyclyl, hetercaryl or aryl is
opticnally substituted with 1, 2, 3, 4 or § groups selected from OH, CN, SH, SO:.NHz, SG{Cs-
Calalkyl, SO NH(C-Cajalkyl, halogen, carbonyl, thiol, cyano, NHy, NH(C:i-Cajalkyl, N{C;-
Cajalkyt]z, C{OMNH,, COOH, COOMe, acetyl, (Ci-Celalkyl, O(C-Cspatkyl, O(C-Cyphaloaliyl,
(Co-Celalkenvl, (Cr-Cglalkynyl, halcalkyl, thicalkyl, cyanomethylene, alkylaminyl, arvyl,
heteroaryl, substituted aryl, NH>—C(O)-alkylene, NH(Me)-C(O)-alkylene, CH;—C({O)- alkyl,
C(O)- alkyl, alkylcarbonylaminyl, CHy—{CH{OH}la—(CHo)}p—OH, CHy—{CH{OH} |
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{CHo)p—NHz or CHz-aryi-alkoxy: or wherein any altkyl, cycloalkyl or heterccyelyl is optionally
substituted with oxo; “m” and “p” are tndependently 1,2, 3,4, S or 6.

{669213] In some embodiments, an optionally substituted group is substituted with 1
substituent. In some other embodiments, an optionally substituted group is substituted with 2
independently selected substituents, which can be same or different. In some other embodiments,
an optionally substituted group 1s substituted with 3 independently selected substituents, which
can be same, different or any combination of same and different. In still some other embodiments,
an optionally substituted group is substituted with 4 independently selected substituenis, which
can be same, different or any combination of same and different. In yet some other embodiments,
an optionally substituted group is substituted with 5 independently selected substituents, which
can be same, different or any combination of same and different.

[686214] As used herein, the compound designation terms “Compound #7, “PSY-#” and “PSY-
05-#" (where # indicates any number having one or more digiis) are synonymous with each other,
unless otherwise indicated {e.g., “Compound 17 refers to a compound alternatively designated as

“PSY-05-0001" or “PSY-17),

[600215] As used herein, Corapound (PSY-05-00074) (altervatively designated as Compound
74} is:
O
HONN -
e T
4

Compound (PSY-05-00074) is referred to by name as (2-fluoro-S-hydroxypheny! }(6-(3~-methyl-1-
{o-tolyl)-1H-pyrazol-S.yl}-2-azaspiro[3 .3 theptan-2-yl imethanone, or {(2-fluoro-5-
hydroxyphenyi} 6-[3-methyl-1-(o-tolyh-S-pyrazolyt]-2-aza-2-spirof3 3 theptyl fmethanone.

Either name may be used interchangeably herein fo refer to Compound (PSY-05-00074).

{600216] o some embodiments, the compound is selected from the group consisting of:
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869217] In some embodiments, the compound is selected from the group consisting of!

i000218] In some embodiments, the compound is selected from the group consisting of;
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A\ﬂ b
o F,
N
, and \ .

[66021%] Other compounds include the compounds shown below that are Selective MAGL

Inhibitors and Reversible MAGL Inhibitors:
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Additional Fmbodiments

{600221] Further, although preferred embodiments bave been depicted and described in detail
herein, it will be apparent to those skilled in the relevant art that various modifications, additions,
substitutions, and the like can be made without departing from the spirit of the invention and these
are therefore considered to be within the scope of the invention as defined in the claims which
follow. Further, to the extent not already indicated, it will be understood by those of ordinary skill
in the art that any one of the varicus embodimenis herein described and illustrated can be further
maodified to incorporate features shown in any of the other embodiments disclosed herein.

[660222] The Additional Embodiments include those listed below:

1. A Reversible and Selective MAGL Inhibitor Compound of Formula (I or a

pharmaceutically acceptable salt thereof,

1

@
\
\\{Rb }11

Formula (I-B),

wherein

nis 1,2, or3;

each Ra is independently halogen, cyano, lower alkyi optionally substituted with one
or more halogen, or -ORg;

R 1s hydrogen, lower alkyl or lower cycloalky! optionally substituted with one or more
halogen;

Wis A, -C(Q)-, or -C{O)N{R 0},

Rip is hydrogen or lower alkyl;

A is a S-member heteroaryl ring optionally substituted with one or more Rao,
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Rao 1s lower alkyl;
s 1, or 2; and

each Ry is independently halogen, or lower alkyl opticnally substituted with one or

wmore halogen,

provided that the compound i3 not {2-fluoro-5-hydroxyphenyl Y 6-(3-methyl-1-(o-

tolyl)-1H-pyrazol-5-yl}-2-azaspiro[ 3.3 fheptan-2-yl ymethanone.

5

3.

1%

6.

-k

The compound of embodiment 1, wherein

a. each Rais independently C1, F, CN | cyano, methyl, or -ORe;

b Reis hvdrogen, (C1-Cajalky!l optionally substituted with one or more F or
cyclopropyl;
Wis A;

o

o

Rio 1 hydrogen or methyl;
A is a S-member heteroaryl ring optionally substituted with one or more Ry,
Rip i (C;—Cq.}alkyl;

mis 1, or2; and

o e o

each Ry is independently halogen, or (C1-Cajalkyi optionally substituted with one
or more F
The compound of embodiment 2, wherein Rso is methyl; and each Ry is independently
halogen, ot methyl optionally substituted with one or more F.
The compound of embodiment 3, wherein A is selected from the group consisting of
a. pyrazole, imidazole, or triazole, cach optionally substituted with one methyl; and
b, oxadiazole.
The compound of embodiment 4, wherein A is pyrazole substituted with one methyl.
The compound of any one of embodiments 1-5, wherein one Ra 15 -ORs.
The compound of embodiment 6, wherein one Rb is methyl.

The compound of ersbodiment 1, of Formula (I-B-1):
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Formula (I-B-1},
wherein

Ri 18 hydrogen or halogen;

R3 1s hydrogen, halogen, or lower alkyl optionally substituted with one or more
halogen;

Rs 15 hvdrogen, halogen, lower alkoxy or lower alkyl each optionally substituted
with one or more halogen; and

Re is hydrogen, lower alkyl or cycloalkyl optionally substituted with one or more

halogen.

9. The compound of embodiment 1, of Formula (1-B-2),
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Formula (I-B-2),
wherein
R3 is hydrogen or halogen;
Rsis ~0-Rs; and
Rs; 1s lower alkyl or cycloalkyl, each optionally substituted with halogen
10. The compound of any one of embodiments 1, 8 or 9, wherein W is selected from the

group consisting of Al, AZ, A3, A4, AS, Aband A7,
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. A
}{N\N/ X 2‘% s /ELL\\N%%

Al , A2 q A3

N
o N |
Rag ; |
0Ty
Ryz W Jthq | Rag ‘E“’LZ ™~

Ad , A5 , A6 , and AT , and RSG,

Raz, Raz, Raa, Rae, Rss, Rsg and Ryo are each independently hydrogen or lower atioyt.

11. The compound of embodiment 16, wherein Rso, Rz, R3s, Rag, Ras, Ry, Rsg and Rssare
each independently hydrogen or methyl.

12. The compound of embodiment 10, wherein W is Al and Ry is methyl,

13. The compound of embodiment 10, wherein W is A2 and Ra» is hydrogen and Rz is
methyl.

14. The compound of embodiment 10, wherein W is A7 and Rb is methyl.

15 The compound of embodiment 1, of Formula (I-C),
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Formula (1-C)
wherein Rz 18 lower alkyl; and Ra, n, and W are as defined above with respect to Formula
(I
16, The compound of embodiment 15, wherein Roo is methy! optionally substituted with one
or more F.
17. A Reversible and Selective MAGL Inhibitor Compound of Formula (11}, or a

pharmaceutically acceptable salt thereof,

Fos
Formula (I1),
wherein
Ry is halogen or cyano;
Rz is hydrogen or halogen;
Wis A, -C(O), -C{OINR 0}~
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Rio 18 hydrogen or lower alkyl,

A is a S~-meruber heteroaryl ring optionally substituted with one or more Rao; and
Roo and Rio are each independently lower alkyl,

provided that the compound is not (2-fluoro-3-hydroxyphenyl}{6-(3-methyl-1-{o-

tolyl}-1H-pyrazol-S-vl}-2-azaspiro]3 3 theptan-2-y] ymethanone.

18. A Reversible and Selective MAGL Inhibitor Compound of Formula (1), ora

pharmaceutically acceptable salt thereof,

Rs o

Formula (111
wherein
Rz is halogen,
Rsis mO—Rm;
Ry is lower alkyl or cycloalkyl, each optionally substituted with halogen,
W 15 a S-member heteroaryl ring optionally substituted with one or more Rso;
Rao is lower alkyl;
Rao 18 lower alkyl; and
Rue 1s hydrogen or halogen.
19. The compound of embodiment 18, wherein
Rais F;
R is methyl optionally substituted with halogen, or cyclopropyl,
W is a S-member heteroaryl ring comprising at least one nitrogen stom and optionally

subsiituted with cne or more Rao;
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Rao is methyl;
Ry i3 methyl; and

Ros is hydrogen, or F.

20. A compound selected from the group consisting of
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,and

or a pharmaceutically acceptable salt thereof.

21. A compound selected from the group consisting of
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and or a pharmaceutically acceptable salt thereof.
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22. A compound selected from the group consisting of

2, ) _
bﬁ% , , and

Jé)k Ho,

e
o
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24 The compound or a pharmaceutically acceptable salt

thereof.

25 The compound or a pharmaceutically acceptable salt
thereof.
™o o
Ry
o
26. The compound - or a pharmaceutically acceptable salt
thereof
ati;

27. The compound or a pharmaceutically acceptable salt thereof.
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\
28. The compound \X\//'\ or a pharmaceutically acceptable salt

thereof,

29. The compound s or a pharmaceutically acceptable salt
thereof.

30. The compound or a pharrsacentically acceptable salt
thereof.

Q
HEG

31. The compound o a pharmaceuticaily acceptable salt

thereof.
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32. The compound of embodiment 17, wherein W is -C{O}N{Rue}- and Rio is methyl; and
Rog 1s methyl,

33. The compound of embodiment 32, wherein Ros 1s hydrogen.

34. The compound of any one of embodiments 32-33, wherein Ry is F.

35. The compound of embodiment 34, wherein Rs is hydrogen.

36. The compound of embodiment 18, wherein W is -C{ON{Ry¢)- and Ryp 18 methyl; and
R 1s methyl.

37. The compound of ermsbodiment 36, wherein Roe 18 hydrogen.

38, The compound of any cue of embodiments 36-37, wherein Rs is ~0-Rsy; and Rz 18 (Cy-
Capalkyl.

39. The compound of embodiment 34, wherein Rz is F.

40. The compound of any one of embodiments 1, §, 9, 15, or 17, wherein W is A,

41. A compound of Formula (II-A), or a pharmaceutically acceptable salt thereof:

Formula (11-A),

wherein
Rs is hydrogen, methyl optionally substituted with one or more F, or F;
W ois a S-member heteroaryl ring comprising at least one nitrogen heteroatom
optionally substituted with one methyl optionally substituted with one or more F; or cyclopropyl,
Rao 18 methyl optionally substituted with one or more F, Clor F,
Ros is hydrogen or F, and
provided that the compound of Formula (I} is not (2-fluoro-S-hydroxyphenyD{6-(3-
methyl-1-(o-tolyl}- 1 Hpyrazol-S-y1)-2-azaspirof 3 3 theptan-2-yl ymethanove.

42. A compound of Formula (1II-A}, or a pharmaceutically acceptable salt thereof,
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Formula (HI-A)

wherein
Rz 13 cyclopropyl or (C-Cs) alkyl optionally substituted with ove or more F;
W is C(O)N{Rio)- and Rio is methyl; or W is a S-member heteroaryl ring comprising
at least one nitrogen heteroatom and optionally substituted with one methyl,
Ran is (C1-Cy) alkyl; and
Rue 13 hydrogen or F.
43. The compound of embodiment 42, wherein Rs; is ethyl or methyl.
44. The compound of embodiment 42, wherein Rs: 15 cyclopropyl.
45. The compound of any one of embodiments 42-44, wherein Rag is methyl.
46. The compound of any one of embodiments 42-44, wherein Rag is -CF3.
47 The compound of any one of embodiments 42-46, wheretn Rus 15 hydrogen.
48 The compound of any one of embodiments 1, 2, 3, 6-11, 15-19, or 41-47, wherein W is

selected from the group cousisting of Al, A2, A3, A4, AS, and A6,
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R P PN
}{N\N/ X 2‘% s /Etji\r\,%%

Al , A2 q A3

Ad , AS , and AB , and Rag, Ray, Raa, Raa,
Ris, Rav, Rsg and Ras are each independently hydrogen or methyl.
49. The compound of embodiment 48, wherein Rso, Rz, Rs3, and Ryy are each independently
methyl.
50. The compound of embodiment 49, wherein
a. one of Rs; and R3y is methyl and the other is hydrogen; and
b. one of R3s and Rssis methyl and the other is hydrogen.
51. The compound of any one of embodiments 48-50, wherein W is selecied from the group
consisting of A1, A2, A3, A4, and AS.

52. The compound of any one of embodiments 1-19 or 32-52, wherein W is selected from the

> D‘a@%w*;

group consisting of’ 1%'*

Ky [‘”N
3k, \8/7:/\"“‘“)\ pe
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53. The compound of any one of embodiments 1-19 or 32-52, wherein W is selected from: the

N\) f}‘ }W aQ 1

:

aroup consisting of’ ’“s

o AM
$934¢ > J\

5}&&5”‘“%\

Ayl %
s ) -

3
CFs and -

“>,‘
N
g
¥ -\
3% \

56. The compound of any one of embodiments 1-19 or 32-52, wherein W is
¥ ,

54. The compound of any one of embodiments 1-19 or 32-52, wherein W 1§

55. The compound of any one of embodiments 1-19 or 32-52, wherein W is

N
N
:"(fN/

\
7. The compound of any one of embodiments 119 or 32-32, wherein W is ‘772»

B ,zL D

y’:‘r?/ﬂ\ N

GFy

(]
=3

58. The compound of any one of embodiments 1-19 or 32-52, wherein W i

Ny
59. The compound of any one of embodiments 1-19 or 32-52, wherein W is }{'

107

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

XN’/’N\

o
60. The compound of any one of embodiments 1-19 or 32-32, wherein W is CFs
61. A Reversible Selective MAGL Inhibitor Compound that is not (2-fluoro-5-
hydroxypheny! }6-(3-methyl-1-{o-tolyl)-1H-pyrazol-5-y1)-2-azaspiro{3.3 Theptan-2-

yhethanone,
{000223] The Additional Embodiments include those listed below:

1. A compound selected from the group consisting of’

(2 4-diflnoro-5-hydroxyphenyl y{ 6-[3-methyi-1-(o-tolyl}-S-pyrazolyl}-2-aza-2-
spirof3.3theptyl jmethanone (Compound 126},

4-hydroxy-2-{{6-{3-methyl-1-<{o-tolyl)-5-pyrazolyli-2-aza-2-
spiro{3 3theptyl jcarbonyl jbenzonitrile {Compound 128);

(2-fluoro-S-hydroxypheny! }{ 6-[ 1-(5-fluoro-2-tolyl}-3-methyl-S-pyrazolyl]-2-aza-2-
spirof3.3theptyl} methanone (Compound 365);

(2-fluoro-5-hvdroxyphenyi}(6-{3-methyl- I-{o-(triflucromethylphenyl}-S-pyrazolyl }-
Z-aza~Z-spirof3 3theptylimethanone (Compound 366},

(2-fluoro-S-hydroxypheny }(6- { 5-(trifluoromethyl)-3-{o-(trifluoromethylphenyt -1~
pyrazolyl }-2-aza~-2-spiro{3 3theptylimethanone {Compound 414);

{2-fluoro-5-hydroxyphenyl }{6-{3-{o-fluorophenyi}-4-methyl-1-pyrazolyl}-2-aza-2-
spirof 3. 3theptyl frnethanone (Compound 4173,

(2-fluore-S-hvdroxyphenyt ){ 6-[4-methyl-3-{o-tolyl}- 1 -pyrazolyt]-2-aza-2-
spirof 3.3 Theptyl ymethanone (Compound 440);

{2-fluoro-S-hydroxyphenyi {o-{4-methyl-3-[o-{triflucromethyliphenvl-1-pyrazolvi§-
2-aza-2-spiro3 3theptylimethanone (Compound 444);

(2-fluoro->-hydroxyphenyl){ 6-[3-(5-flucro-2-toly »-S-methyl-1-pyrazolyl]-2-aza-2-

spirof3.3theptyl imethanone (Compound 446},
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{2-fluoro-5-hydroxyphenyl }{ 6-[3-{o-flucrophenyl }-4-{trifluoromethyl}- I -pyrazolyl}-
2-gza-2-spirol3 3theptyl imethanone (Compound 4733,

(2-fluore-S-hvdroxyphenyl }{ 6-[3-(2-flucro-5-tolyl p-4-(triflucromethyl)-1-pyrazoiyi}-
2-aza-2-~spirof 3.3 theptyl jmethavone (Compound 475);

{6-[3-(2,5-diftuorophenyl)-4-methyi-1-pyrazolyi}-2-aza-2-spiro}3 3 theptyl { 2-fluoro~
S-hydroxyphenyl)methanone (Compound 477},

(6-{4-cyclopropyl-3-{o-(triflusromethylphenyll-1-pyrazolyl }-2-aza-2-
spirof 3.3 theptyl ¥ 2-tluoro-5-hydroxyphenyl imethanone (Compound 4838},

{6-[S-cyclopropyl-3-(5-fluoro-2-toly)-1-pyrazoiyl]-2-aza-2-spiro{ 3.3 Jheptyl H{2-
fluore-S-hydroxyphenyl imethanone (Compound 491},

16-[4-cvclopropyl-3-(o-fluorophenyl)-1~pyrazolyl}-2-aza-2-spirof 3.3 Jheptyl } (2~
fluoro-5-hydroxyphenylmethanone {Compound 493},

{6-3-(2-chloro-S-flucrophenyl }-4-methyl-1-pyrazolyl}-2-aza-2-spiro{3 .3 Theptyl }(2-
fluoro-5-hydroxyphenyl ymethanone (Compound 5203,

(2-fluoro-5-hydroxyphenyl 6-{3-[o-(trifluoromethyljphenyl}-1-pyrazolyl}-2-aza-2-
spirof3 .3 jheptylmethanone (Compound 325},

(2-ethoxy-4-fluorophenyl}{6-{ 3-methyi-1-(o-tolyl}-3-pyrazolyl}-2-aza-2-
spirof3.3theptyl methanone (Compound 146); and

{4-fluoro-2-(2,2, 2-trifluoroethoxyphenyl}{ 6-[ 3-methyl-1-{o-tolyl}-5-pyrazolyl}-2-

aza~2~-spitof 3.3 Jheptyl jmethanone {Compound 178), or a pharmaceutically acceptable salt thereof.

2. The compound of embodiment 1, wherein the compound s (2 4-ditluoro-S-hydroxyphenyi}{ 6-
[3-methyl-1-<{o-tolyl}-5~-pyrazolylj-2~aza-2-spiro[ 3.3 Jheptyl jmethanone (Compound 126}, or a
pharmaceutically acceptable salt thereof

3. The compound of embodiment 1, wherein the compound is 4-hydroxy-2-({6-{3-methvi-1-{c-
tolvl)-S-pyrazolyl}-2-aza-2-spiro{3 3theptvl fcarbonylbenzonitrile  (Compound 128, or a

pharmaceutically acceptable salt thereof.
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4. The compound of embodiment 1, wherein the compound is (2-fluorg-5-hydroxyphenyl}{6-{1-
{(S-fluoro-2-tolyi)-3-methyl-S-pyrazolyli-2-aza-2-spirof3.3 theptyl tmethanone (Compound 365),

or a pharmaceutically acceptable salt therecf.

5. The compound of embodiment 1, wherein the compound is (2-fluoro-3-hydroxypheny)6-{3-

methyl-1-{o-(trifluoromethylyphenyi}-5-pyrazolyl §-2~aza-2-spiro 3.3 Jheptyljmethanone

{Compound 366), or a pharmaceutically acceptable salt thereof

6. The compound of embodiment 1, wherein the compound 18 (2-fluoro-3-hydroxypheny)6-{5-
{tritlnoromethyl}-3-{o-{trifluoromethyl jphenyl]-1-pyrazolvi }-2-aza-2-

spirof 3.3 thepivlrnethanone (Compound 414}, or a pharmacentically acceptable salt thereof.

7. The compound of embodiment 1, wherein the compound s (2-fluoro-3-hydroxyphenyl}{6-{3-
{o-flucrophenyl}-4-methyl-1-pyrazolyl}-2-aza-2-spiro[3 3theptyl jmethanone (Compound 417},

or a pharmaceutically acceptable salt thereof

8. The compound of embodiment I, wherein the compound is {Z-fluoro-3-hydroxyphenyi}{6-{4-
methyl-3-(o-tolyl}-I-pyrazolyl}-2-aza-2-spirof3 3thepivl hmethanone  {Compound 440), or a

pharmaceutically acceptable salt thereof.

9. The compound of embodiment 1, wherein the compound is (2-fluoro-S-hydroxyphenvi}(6-{4-
methyl-3-{o-(iriflucromethyDphenyi]--pyrazolyl }-2-aza-2-spiro[ 3 3 TheptyDmethanone

{Compound 444), or a pharmaceutically acceptable salt thereof.

10. The compound of embodiment 1, wheretn the corapound 1s (2-fluoro-S-hydroxyphenyl}{6-3~
{(5-tlnoro-2-tolyl)-5-methyl-1-pyrazolyli-2-aza-2-spirof3 .3 theptyl imethanone {Compound 446),

or 4 pharmaceutically acceptable salt thereof.
11. The compound of embodiment 1, wherein the compound is (2-fluoro-S-hydroxyphenvl}{6-[3-

(o-fluorophenyl}-4-(triflucromethyl}-1-pyrazolyl|-2-aza-2~spiro{3 3 theptyl jmethanone

{Compound 473}, or a pharmaceutically acceptable salt thereof.
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12. The compound of embodiment 1, wherein the compound 13 (2-flucro-S-hydroxyphenyl 3 6-[3-
{2-flnoro-S-tolyt)-4-(tritfluoromethyl}- T-pyrazolyl }-2-aza-2-spirof3 3 fheptyl jmethanone

{Compound 475), or a pharmaceutically acceptable salt thereof,

13, The compound of embodiment |, wherein the compound 15 {6-{3-(2,S-difluorophenyl}-4-
methyl-1-pyrazolvi]-2-aza-2-spiro{3 .3 heptyl {{(2-fluoro-S-hydroxyphenyl jmethancne

{Compound 477}, or a pharmaceutically acceptable salt thereof.

14, The compound of embodiment 1, wherein the compound is {6-{4-cvclopropyl-3-fo-
(triftuoromethylyphenyl}-1-pyrazolyl §-2-aza-2-spiro[3.3 JheptyH(2-tluoro-5-

hydroxyphenyl imethanone (Compound 488), or a pharmaceutically acceptable salt thereof.

15, The compound of embodiment 1, wherein the compound is {6-[S-cyclopropyl-3-(5-flucro-2-
tolyl}-1-pyrazolyl}-2-aza-2-spirof 3.3 fheptyl } 2-tfluoro-S-hydroxyphenyl imethanone  {Compound

491), or a pharmaceutically acceptable salt thereof.

16, The compound of embodiment I, wherein the compound is {6-[4-cyclopropyl-3-(o-
fluorophenyl}-1-pyrazolyi]-2-aza-2-spirof3. 3 Theptyl }2-fluoro-5-hydroxyphenyl ymethanone

{Compound 493), or a pharmaceutically acceptable sali thereof

17. The compound of embodiment |, wherein the compound is {6-{3~(2-chioro-3-flucrophenyt}-
4-methyl-1-pyrazolyij-2-aza-2-spirof3 3 fheptyl }(2-Buoro-5-hydroxypheny! ymethanone

{Compound 520), or a pharmaceutically acceptable salt thereof

18. The compound of embodiment 1, wherein the compound is (Z-fluoro-5-hydroxyphenyl}(6-{ 3~
o-{trifluoromethylphenvl - 1-pyrazolyl }-2-aza-2-spirol3 3 theptyDmethanone (Compound 525),

or a pharmaceutically acceptable salt thereof.
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19. The compound of embodiment |, wherein the compound is {2-ethoxy-4-flucrophenyl}{6-{3-
methyl-1-{o-tolyl)-5-pyrazolyl}-2-aza-2-spiro{ 3 3 theptyl jmethanone  (Compound 146}, ot a

pharmaceutically acceptable salt thereof.

20, The compound of embodiment [, wherein the compound is [4-fhuoro-2-(2.2,2-

trifluoroethoxyphenyl 1{ 6 3-methyl-1-{o-tolyD-S-pyrazolyl]-2-aza-2-

spirof3.3jheptylimethanone (Compound 178}, or a pharmaceutically acceptable salt thereof.
[600224] Additional Embodiments include those listed below:
1. A compound of Formula (I) or a pharmaceutically acceptable salt thereof]

0

A*)'L\N

Formuia (1),
wherein:

A1 iS

R

HO._

"Ry or Ras”

R is hydrogen, halogen, or cyano,

R, and R are each independently hvdrogen, halogen, or lower alkyl;
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R 18 fower alkyl, lower cycloalkyt or lower haloatkyl;
Ray 18 halogen;
W is a diazole optionally substituted with lower alkyl, lower cycloalkyl, or lower

haloalkyi;

Ras

Biis Rz

Rop is hydrogen, halogen, lower alkvl, or lower baloalkyl; and
Ras is hydrogen, or halogen;
provided the compound is not (2-flucro-5-hydroxypheny }{(6-(3-methyl--(o-

tolyl}-1H-pyrazol-5-v1)-2-azaspiro[3 .3 fhepian-2-viymethanone,

2. The compound of embodiment 1, wherein
Ry 18 hydrogen, fluorp, or cyang;
R, and Rs are each independently hydrogen, halogen, or methyl,
Rs; 15 lower alkyl, cvclopropyl or lower haloalkyl,
Ry 13 fluoro;
W is a diazole optionally substituted with one of methyl, cyclopropyl, or CF;
Rao 18 fluoro or chloro, methyl, or CF3; and

Rus 18 hydrogen, fluoro or chiloro.

3. The compound of embodiment 2, wherein W is selected from the group consisting of!
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WWQ
‘DD

wherein * indicates a covalent bond to By; and
Rap, Ry, Rz and Rys are each independently hydrogen, lower alkyl, lower
haloalkyl, or lower cycloalkyl, provided that at least one of Rs; and Rs: and at least one

of Ry and Ras is not hydrogen.
4. The compound of embodiment 3, wherein Rag, Rs1, R3; and Rss are each independently
hydrogen, methyl, CF3, or cyclopropyl, provided that at least one of Rs1 and B3 and at least one

of Rsz and Rs3 1s not hydrogen.

5. The compound of embodiment 4, wherein W is selected from the group consisting of;
p ; group 2

& /
\

N

*/ Ras and Ras

wherein * imndicates a covalent bond to By
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e

/ Rao

6. The compound of embodiment 5, wherein Wis  * , wherein *

indicates a covalent bond to B, and Rsp is methyl.

~

7. The compound of embodiment 5, wherein W is Ras , wherein *

indicates a covalent bond to By, and Rs1 and Rss are each independently hydrogen, methyl, CFs,

or cyclopropyl, provided that one of Rs; and Rs; 1s hydrogen.

8 The compound of embaodiment 5, wherein W is Ras , wherein *
indicates a covalent bond to By, and Rs; and Ry3 are each independently hydrogen, methyl, CF;,

or cyclopropyl, provided that one of Rs and Ris is hydrogen.

9. The compound of any one of embodiments 4-8, wherein Ay is

R

R(ia g
10.  The compound of embodiment 9, wherein Rs is hydrogen.
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11, The compound of embodiment 10, wherein R; is fluoro.

12, The compound of embodiment 11, wherein Rs, is hydrogen, fluoro, or methyl,

13, The compound of embodiment 12, wherein R, is hydrogen.

14, The compound of embodiment 13, wherein Roo 15 methyl, and Rys is hydrogen or fluoro;

or Ry is chloro, fluore or CFs, and Rye 18 hydrogen,

1S, The compound of any one of embodiments 4-8, wherein Ay 1s

0&52

16, The compound of embodiment 15, wherein Rs 1s lower alkyl optionally substituted with

one or more fluoro and cyclopropyl.

17, The compound of embodiment 16, wherein Rz is fluoro.

18, The compound of embodiment 17, wherein
R is methyl, and Ras is hydrogen or fluoro; or

Rog 18 fluoro or CF;, and Ry is hydrogen.

18 The compound of embodiment 1, wherein the compound is
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o
HES,
i R
F # F
, or a pharmaceutically acceptable salt thereof’
20.  The compound of embodiment 1, wherein the compound is

, of a pharmaceutically acceptable salt thereof,

21, The compound of embodiment |, wherein the compound is

9
HO
L/K’\
F AN
Vg
N-p
E X
L , 5
~ , or a pharmaceutically acceptable salt thereof
22, The compound of embodiment |, wherein the compound is
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o
A _
NN

, o a pharmaceutically acceptable salt thereof

23, The compound of embodiment |, wherein the compound is
, or a pharmaceutically acceptable salt thereof,
24, The compound of embodiment 1, wherein the compound is

, or a pharmaceutically acceptable salt thereof.

25, The compound of embodiment 1, wherein the compound is

or a pharmaceutically acceptable salt thereof.
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26, The compound of embodiment i, wherein the compound is

, of a pharmaceutically acceptable salt thereof.

27 The compound of embodiment 1, wherein the compound is

, of a pharmaceutically acceptable salt thereof.

28.  The compound of embodiment 1, wherein the compound is

, or a pharmaceutically acceptable salt thereof
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29.  The compound of embodiment |, wherein the compound is

, ot a pharmaceutically acceptable salt thereof

30, The compound of embodiment 1, wherein the compound is

, or a pharmaceutically acceptable salt thereof.

31, The compound of ersbodiment 1, wherein the corapound is

. or a pharmaceutically acceptable salt thereof,

33, The compound of embodiment 1, wherein the compound is
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g
] # {
=,
", or a pharmaceutically acceptable salt thereof
34, The compound of embodiment 1, wherein the compound ig
H o E
oy
, or a pharmaceuticaily acceptable salt thereof.
35, The compound of embodiment 1, wherein the compound is

(9]
HO
2
N N ""‘>
AW
N,
For a pharmaceutically acceptable salt thereof,

36, The compound of embodiment 1, wherein the compound is

" or a pharmaceutically acceptable salt thereof.

Lo
~J

The compound of embodiment |, wherein the compound is
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, o g pharmaceutically acceptable salt thereof.

38 The compound of embodiment i, wherein the compound is

GFy

ﬁ%}?

, or a pharmaceutically acceptable salt thereof

", or a pharmaceutically acceptable salt thereof.

40.  The compound of embodiment |, wherein the compound is

A o

/ , or a pharmaceutically acceptable salt thereof

122

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

41, The compound of embodiment 1, wherein the compound s

" or a pharmaceutically acceptable salt thereof.

42, The compound of embodiment 1, wherein the compound s

A\ O

0]
@A”ﬂ
N _
N

Pl
¢

1
j : -
‘\//\\ , or a pharmaceutically acceptable salt thereof

43, The compound of embodiment |, wherein the compound is

A

e
o

44 A compound of Formula (11-B) or a pharmaceutically acceptable salt thereof:

i"‘x
B &

, or a pharmaceutically acceptable salt thereof.
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Formula (II-B),

wherein

R 18 halogen or cyano,

Rz is hydrogen, lower alkyl, or halogen;

Rs is hydrogen, halogen or lower alkyi;

Rao 1s halogen or lower alkyl optionally substituted with one or more halogen;

Ros 18 halogen or hydrogen; and

Rso 1s hydrogen or lower alkyl optionally substituted with one or more halogen,
provided the compound is not (2-Buoro-5-hydroxyphenyl ) 6-(-methyl-1-{o-tolyt)-1H-pyrazol-5-

vi)-2-azaspiro{3.3theptan-2-yhmethanone.

45, The compound of embodiment 44, wherein
Ruis F or cyano,
Rz is hvdrogen, methyl, or
Rs1s hydrogen, F or methyl;
Rys is hydrogen or F; and
Rao is hydrogen, methyl or CFi, provided the compound is not (2-fluoro-5-
hvdroxypheny){(6-(3-methyl-1-(o-tolyl)-1H-pyrazol-5-yl}-2-azaspiro{3 .3 fheptan-2-

ylmethanone.
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46. A compound of Formula (II-C) or a pharmaceutically acceptable salt thereof:

Formula (II-C),

wherein
R is halogen or eyano;
Rz is hydrogen, lower alkyl, or halogen;
Rs is hydrogen, halogen or lower alkvyi;
R 18 halogen or lower alky! optionally substituted with one or more halogen;
Rys 18 hydrogen or halogen; and
Rs1 and Raz are each independently hydrogen or lower alkyl optionally substituted with

one or more halogen, provided that one of Rsy and Rs3 1s hydrogen.

47, The compound of embodiment 46, wherein
Riis F or cyano;
Rz is hydrogen, methyl, or F;
Rs is hydrogen, F or methyl;
Ry 18 F, methyl, or CFy;
Ros 1s hydrogen or F; and

R31 and Rz are each independently hydrogen, methyl or CF3.

48 A compound of Formula (II-D} or a pharmaceutically acceptable salt thereof:

125

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

wherein

R is halogen or cyano;

R3 s hivdrogen, lower alityl, or halogen;

Rs 1s hydrogen, halogen or lower alkyl,

Re is hydrogen;

Rao 1s halogen or lower alkyl optionally substituted with one or more halogen;

Rys 19 halogen or hydrogen; and

R3; and Ras are each independently hydrogen or lower alkyl optionally substituted

with one or more halogen, provided that one of Ryz and Rs; is hydrogen.

49, The compound of embodiment 48, wherein
R:is F or ¢cyano,
Rz 1s hydrogen, F or methyl;
Rsis hydrogen, F or methyl;
Roo is F or methyl, or CF;
Rys 18 hydrogen or F; and
Ras; and Rz are each independently hydrogen, methyl or, CF; provided that one of

Rz and Ry is hydrogen.

o

500 A compound of Formula (III-B) or a pharmaceutically acceptable salt thereof!
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Formula (1H-B)

wherein

Rz 1s halogen;

Rs; 18 lower alkyl or lower cycloalkyl, each optionally substituted with
halogen,

R is lower alkyl;

Rag is lower alkyl; and

R is hydrogen or halogen.

51, The compound of embodiment 5¢, wherein
Ryis F,
Rs; is lower alkyl optionally substituted with one or more F or cyclopropyl;
Ra3p is methyl:
Rao is methyl; and

Roe 18 hvdrogen or

52, A compound of Formula (IH-C) or a pharmaceutically acceptable salt thereof
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ORgp

wherein
Rs is halogen;
Ry is fower alkyl or lower cycloalkyl, each optionally substituted with halogen,
Rai and Ry are each independently hydrogen or lower alky! optionally substituted
with one or more halogen, provided that one of Ry and Raz is hydrogen.
Ruo 18 lower alky! optionally substituted with balogen; and

Ros 18 hydrogen or halogen.

53, The compound of embodiment 52, wherein
Rsis F;
Rs; is lower alky! optionally substituted with one or more F; or cyclopropyl;
R3: and Rs3 are each independently hydrogen, methyl or CF3, provided that one of
Ry and Ryss is hydrogen;
Rop is methvl or CFs; and

Ry ts hydrogen or F.

S4. A compound of Formula (IH-D) or a pharmaceutically acceptable salt thereof:
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Formula (HI-D}

wherein

Rz 1s halogen;

Rs2 13 lower alkyl or fower cycloalkyl, each optionally substituted with
halogen,

R3 and Ry are each independently hydrogen or lower alkyl optionally
substituted with one or more halogen, provided that one of R3; and Raz is hydrogen.

R is lower alkyl optionally substituted with halogen; and

R is hydrogen or halogen.

55 The compound of ermsbodiment 54, wherein
R3is F;
Ry is lower alkyl optionally substituted with one or more F, or cyclopropyl;
R and Ras are each independently hydrogen, methy! or CFs, provided that one of
R32 and Raz is hydrogen;
Ry 18 methy] or CFz; and

Rys 15 hydrogen or F.

56. A compound of Formula (If), or a pharmaceutically acceptable salt thereof,
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Fas”
Formuta (H),

wherein

the dashed line represents an optional double bond;

R is halogen;

Rz is hydrogen;

Wis A;

A is a S-meruber heteroaryl ring optionally substituted with one or more Rso;

Ry is halogen or lower alkyl optionally substituted with one or more halogen;

Rap is Tower alkyl optionally substituted with one or more halogen; and

Ry i3 halogen or hydrogen, provided the compound is not (2-fluoro-5-
hydroxyphenyl )}(6-(3-methyl-1-(o-tolyl}- 1 H-pyrazol-S-yl}-2-azaspiro[ 3.3 Theptan-2-

yhmethanone,

57, A pharmaceutical composition comprising a compound of any one of embodiments 1-36,
or a pharmaceutically acceptable salt thereof as the active pharmaceutical ingredient (AP},
provided the compound is not (2-fluoro-5-hydroxypheny! {(6-(3-methyl-1-{o-toly])-1 H-pyrazol-
S-yl}-2-azaspiro|3.3 Jheptan-2-ylimethanone.

38 A method of inhibiting monoacylglycerol lipase (MAGL) in a subject comprising the step
of administering o a subject in need thereof a therapeutically effective amount of a compound of

any one of embodiments 1-56.

59, A method of reversibly inhibiting monocacylglycerol lipase (MAGL) comprising the step

of contacting a compound of any one of embodiments 1-56 with a cell expressing MAGL.
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[660225] Additions! Embodiments inchude those listed below:
1. A compound of Formula (1) or a pharmaceutically acceptable salt thereof,

0

Aﬁ/JL\ N

By

Formula (I},
wherein:

Aq is

HO.

R op R

R is halogen, hydrogen, or cvano;

Riq and Ry are each independently hydrogen, halogen, or lower alkyl;

R is lower alkyl, lower cycloalkyl or lower haloalkyl;

Ry 18 halogen;

W is a diazole optionally substituted with lower alkyl, lower cvcloalkyl, or lower

haloalkyl;
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B is )

Roo is halogen, hydrogen, lower alkyl, or tower haloalky!; and
Ras 18 hydrogen, or halogen;
provided the compound is not (2-fluoro-S-hydroxyphenyl}6-(3-methyl-1-{o-

tolyl)-1H-pyrazol-5-vl)-2-azaspiro{3 3 fheptan-2-yDmethanone.

2. The compound of embodiment 1, wherein
R 1s hydrogen, fluoro, or cyano;
R, and Rs are each independently hydrogen, halogen, or methyl,
Ry 15 lower alkyl, eyclopropyl or lower haloalkyl;
Ry is fluoro;
W is a diazole optionally substituted with one of methyl, cyclopropyl, or CF3;
Rao 18 fluoro or chloro, methyl, or CF; and

Rys 18 hydrogen, fluero or chloro.

3. The compound of embodiment 2, wherein W is selected from the group consisting of:

Ras
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Ay o
, \> %/““J>

,and

wherein * indicates a covalent bond to By and
Rao, Rs1, Rap and Rs; are each independently hydrogen, lower alkyl, lower
haloalkyl, or lower cycloalkyl, provided that at least one of Rsy and Rz and at fgast one

of R3z and Ra 15 not hydrogen.
4. The compound of embodiment 3, wherein Rso, Rs1, Raz and Rs3 are each independently
hydrogen, methyl, CF3, or cyclopropyl, provided that at least one of Rsy and Raz and at [east one

of Rz and Rss is not hydrogen.

5. The compound of embodiment 4, wherein W is selected from the group cousisting of’
fotd D

Rap
"\
Ry
Raa ,
wherein * indicates a covalent bond o By
M
/ Ragp
M — N
6. The compound of ernbodiment S, wherein Wis 7 , wherein *

indicates a covalent bond to By, and Ry is methyl.
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Raq

7. The compound of embodiment 5, wherein W is Rz , wherein *
indicates a covalent bond to By, and Rs1 and Rs3 are each independently hydrogen, methyl, CFs,

or cyclopropyl, provided that one of Rs1 and Rss is hydrogen.

g The compound of embodiment S, wherein W is Ras , wherein *
indicates a covalent bond to By, and R3; and Ry are each independently hvdrogen, methyl, CF3,

or cyclopropyl, provided that one of Rs; and R 15 hydrogen.

9. The compound of any one of embodiments 4-8, wherein Aj is

Rg

HO.,

RSa ‘

10, The compound of embodiment 9, wherein Rs is hydrogen.
11, The compound of embodiment 10, wherein R; is tluoro.

12, The compound of embodiment 11, wherein Ri. is hydrogen, fluoro, or methyl.
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13, The compound of embodiment 12, wherein Rs; is hydrogen.

14, The compound of embodiment 13, wherein Roo is methyl, and Ros is hydrogen or fluoro;

or Rup 18 chloro, fluore or CFy, and Ry 15 hydrogen,

1S, The compound of any one of embodiments 4-8, wherein Aj is

0R52

16, The compound of embodiment 15, wherein Rs; 1s lower alkyl optionally substituted with

one or more tluoro and cyclopropyl.

t7.  The compound of embodiment 16, wherein Ry, is fluoro.

18, The compound of embodiment 17, wherein
Rao is methyl, and Ros is hydrogen or fluoro; or

Rao s fluoro or OF3, and Ros 15 hydrogen.

19 A compound of Formula (II-B) or a pharmaceutically acceptable salt thereof:
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Formula (II-B),

wherein

R 18 halogen or cyano,

Rz is hydrogen, lower alkyl, or halogen;

Rs is hydrogen, halogen or lower alkyi;

Rao 1s halogen or lower alkyl optionally substituted with one or more halogen;

Ros 18 halogen or hydrogen; and

Rso 1s hydrogen or lower alkyl optionally substituted with one or more halogen,
provided the compound is not (2-Buoro-5-hydroxyphenyl ) 6-(-methyl-1-{o-tolyt)-1H-pyrazol-5-

vi)-2-azaspiro{3.3theptan-2-yhmethanone.

20.  The compound of embodiment 19, wherein
Ruis F or cyano,
Rz is hvdrogen, methyl, or
Rs1s hydrogen, F or methyl;
Rys is hydrogen or F; and
Rao is hydrogen, methyl or CFi, provided the compound is not (2-fluoro-5-
hvdroxypheny){(6-(3-methyl-1-(o-tolyl)-1H-pyrazol-5-yl}-2-azaspiro{3 .3 fheptan-2-

ylmethanone.
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2. A compound of Formula (II-C) or a pharmaceutically acceptable salt thereof:

Formula (II-C),

wherein
R is halogen or eyano;
Rz is hydrogen, lower alkyl, or halogen;
Rs is hydrogen, halogen or lower alkvyi;
R 18 halogen or lower alky! optionally substituted with one or more halogen;
Rys 18 hydrogen or halogen; and
Rs1 and Raz are each independently hydrogen or lower alkyl optionally substituted with

one or more halogen, provided that one of Rsy and Rs3 1s hydrogen.

22, The compound of embodiment 21, wherein
Riis F or cyano;
Rz is hydrogen, methyl, or F;
Rs is hydrogen, F or methyl;
Ry 18 F, methyl, or CFy;
Ros 1s hydrogen or F; and

R31 and Raz are each independently hydrogen, methyl or CFs.

23, A compound of Formula (II-D} or a pharmaceutically acceptable salt thereof:
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wherein

R is halogen or cyano;

R3 s hivdrogen, lower alityl, or halogen;

Rs 1s hydrogen, halogen or lower alkyl,

Re is hydrogen;

Rao 1s halogen or lower alkyl optionally substituted with one or more halogen;

Rys 19 halogen or hydrogen; and

R3; and Ras are each independently hydrogen or lower alkyl optionally substituted

with one or more halogen, provided that one of Ryz and Rs; is hydrogen.

24, The compound of embodiment 23, wherein
R:is F or ¢cyano,
Rz 1s hydrogen, F or methyl;
Rsis hydrogen, F or methyl;
Roo is F or methyl, or CF;
Rys 18 hydrogen or F; and
Ras; and Rz are each independently hydrogen, methyl or, CF; provided that one of

Rz and Ry is hydrogen.

25 A compound of Formula (IH-B} or a pharmaceutically acceptable salt thereof:
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Formula (1H-B)

wherein

Rz 1s halogen;

Rs; 18 lower alkyl or lower cycloalkyl, each optionally substituted with
halogen,

R is lower alkyl;

Rag is lower alkyl; and

R is hydrogen or halogen.

26.  The compound of embodiment 25, wherein
Ryis F,
Rs; is lower alkyl optionally substituted with one or more F or cyclopropyl;
Ra3p is methyl:
Rao is methyl; and

Roe 18 hvdrogen or

27, A compound of Formula (I1-C) or a pharmaceuticaily acceptable sait thereof:
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ORgp

wherein
Rs is halogen;
Ry is fower alkyl or lower cycloalkyl, each optionally substituted with halogen,
Rai and Ry are each independently hydrogen or lower alky! optionally substituted
with one or more halogen, provided that one of Ry and Raz is hydrogen.
Rao ts lower alkyl optionally substituted with balogen; and

Ros 18 hydrogen or halogen.

28.  The compound of embodiment 27, wherein
Rsis F;
Rs; is lower alky! optionally substituted with one or more F; or cyclopropyl;
R3: and Rs3 are each independently hydrogen, methyl or CFs, provided that one of
Ry and Ryss is hydrogen;
Rop is methvl or CFs; and

Ry ts hydrogen or F.

29 A compound of Formula (IH-D) or a pharmaceutically acceptable salt thereof:

140

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

Formula (HI-D}

wherein

Rz 1s halogen;

Rs2 13 lower alkyl or fower cycloalkyl, each optionally substituted with
halogen,

R3 and Ry are each independently hydrogen or lower alkyl optionally
substituted with one or more halogen, provided that one of R3; and Raz is hydrogen.

R is lower alkyl optionally substituted with halogen; and

R is hydrogen or halogen.

30, The compound of emsbodiment 29, wherein
R3is F;
Ry is lower alkyl optionally substituted with one or more F, or cyclopropyl;
R and Ras are each independently hydrogen, methy! or CFs, provided that one of
R32 and Raz is hydrogen;
Ry 18 methy] or CFz; and

Rys 15 hydrogen or F.

3t. A compound of Formula (If), or a pharmaceutically acceptable salt thereof,
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Fas”
Formuta (H),

wherein

the dashed line represents an optional double bond;

R is halogen;

Rz is hydrogen;

Wis A;

A is a S-meruber heteroaryl ring optionally substituted with one or more Rso;

Ry is halogen or lower alkyl optionally substituted with one or more halogen;

Rap is Tower alkyl optionally substituted with one or more halogen; and

Ry i3 halogen or hydrogen, provided the compound is not (2-fluoro-5-
hydroxyphenyl )}(6-(3-methyl-1-(o-tolyl}- 1 H-pyrazol-S-yl}-2-azaspiro[ 3.3 Theptan-2-

yhmethanone,

32. The compound of embodiment 1, whergin the compound is

, ot a pharmaceutically acceptable salt thereof.
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33, The compound of embodiment |, wherein the compound is

", or a pharmaceutically acceptable salt thereof.

34, The compound of embodiment 1, wherein the compound is

, of a pharmaceutically acceptable salt thereof.

35. The compound of embodiment 1, wherein the compound is

, or a pharmaceutically acceptable salt thereof.

36, The compound of embodiment 1, wherein the compound is

, or a pharmaceutically acceptable salt thereof,

37. The compound of embodiment 1, wherein the compound 1s
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, or a pharmaceutically acceptable salt thereof.

38. The compound of embodiment 1, wherein the compound is

F.or a pharmaceutically accepiable salt thereof.

5

39. The compound of erabodiment 1, wherein the compound is

, of a pharmaceutically acceptable salt thereof.

40. The compound of embodiment |, wherein the compound is

, of a pharmaceutically acceptable salt thereof
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41, A pharmaceutical composition comprising a cornpound of any one of embodiments 1-40, or
a pharmaceutically acceptable salt thereof as the active pharmacentical ingredient {API),
provided the compound is not {2-fluoro-5-hydroxyphenyb ) 6-(3-roethyl~ 1 -{o-tolyl)-1 H-pyrazol-

5-y1}-2-azaspiro[3.3 Jheptan-2-yl)methanone.

42, A method of inhibiting monoacylglycerof lipase (MAGL) in a subject comprising the step of
administering to a subject in need thereof a therapeutically effective amount of a compound of

any one of embodiments 1-40,

43. A method of reversibly mhibiting monoacylglycerol fipase (MAGL) comprising the step of

contacting a compound of any one of embodiments 1-40 with a cell expressing MAGL.

EXAMPLES
{800226] The following examples llustrate some embodiments and aspects of the invention. It
will be apparent to those skilled in the relevant art that various modifications, additions,
substitutions, and the like can be performed without altering the spirit or scope of the invention,
and such modifications and variations are encompassed within the scope of the invention as
defined 1o the claims which follow. The following examples do not in any way limit the invention.

[000227] LO/MS...

Table of Abbreviations

Example 1: Preparation of Synihetic ntermediates
Intermediate-3: 2-(2-ethoxy-4-flworobenzoyij-2-azaspiro {3.3] hepiane-G-carboxylic acid

Synthetic scheme:
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0 <a
/J\ J Lo )
Fint-2A J_L
KOs Mol DME o i‘;"* LM . o HATUDIPEA, = N"\

§\ ~<><\ SERLAZ T TSRS WA DML 5 \f

....... Step-1 —\}—o’ O~  Step2 G Siep-3 y
; / int fri-4 o

ind-1 -2

NaOH, THF MeOH

JoRnim L J/\/J)‘

Step4 nel

Step-1: Svnthesis of 2-Gert-butyl} 6-methyl 2-azaspiro [3.31 heptane-2 6-dicarboxylate (Int-2)

KGOy, Mel,DMF
0°C-RT, 12h

N >‘“’N
%, >— OH Step-1 %_

int-1 -2

To a stirred solution of 2-{tert-butoxycarbonyl}-2-azaspiro {3.3] heptane-G-carboxylic acid (3.0
gm, 12.44 mmol, 1.0 eq.) in N N-Dimethyl formarnide (30 mL), was added potassium carbonate
{2.061 gm, 14.93 mmol, 1.2 eq.} at 0°C. The reaction was stirred at 0°C for 10 min. Methyl lodide
(212 gm, 1493 mmol, 1.2 eq.) was added dropwise and stirred the reaction mass at room
temperature for 12 hus. After completion of reaction as monitored by TLC, the reaction mixture
was diluted with Ice cold water (30 mL) and extracted with Ethyl acetate (3 x 30mL). The
combined organic layer was washed with brine solution, dried over sodiurn sulfate and
concentrated to obtain crude product, which was purified by combiflash using 30% Ethyl acetate
in Hexane as eluent to afford 2-(tert-butyl) 6-methyl 2-azaspiro[3 3theptane-2,6-dicarboxylate

(Int=2) 3.10 gm, (Yield-97.79%). LCMS. 200.2/2 [M-36]"

Step-2. Synthesis of methyl 2-azaspiroe 13.31 heptane-6-carboxvlate (nt-3)

TFA,DCM TFA
e s My
> ') g I Step-2 O
it Int-3
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To a stirred solution of 2-{tert-butyl} 6-methyl 2-azaspiro[3 3 lheptane-2,0-dicarboxylate (Int-2}
(3.0 gm, 8.0 mmol, 1.0 eq.) in Dichloromethane (30 mL) was added Trifluoroacetic actd {3.0mL)
at 0°C and allowed to stirred the reaction at Room temperature for 3 hr; the progress of the reaction
of the was roonitored by TLC. After corupletion of reaction, the reaction mixture was evaporated
under vacoum and basified with bicarbonate solution (15mL) extracted with Ethyl acetate(3%30
mL) Ethyl acetate layer separated dried over sodium sulfate and concentrated to obtain crude
product methyl 2-azaspirof3 3lheptane-6-carboxylate (Int-3) 2.50 gm (Yield: quantitative),

LCMS: 155.90/z [M+1]°

Step-3. Synthesis of methvl 2-(2-ethoxy-4-fluorobenzoyl}-2-azaspire {3.3 | heptane-6-carboxylate

{Int-4}.

L

0 0
oH
£ Int-34

O HATU,DIPEA, !

HN DMEQ°C-RT 12! |
0_ F

Int-3 Step-3

To a stirred solution of 2-cthoxy-4-fluorobenzoic acid (2.0 gm, 10.86 mmol, | eq.) in N N-Dimethyl
formamide {20 mL) were added HATU (6.19 gm, 16.30 mmol, 1 3eq.) DIPEA {420 gm, 32 6mmol, 3.0
eq.) followed by methyl 2-azaspiro |3.3] heptane-6-carhoxylate (Int-3) (1.33 gm, 10.86 ramol, 1.0 eq} at
0°C and allowed to stirred the reaction at room femperature for 12 ) the progress of the reaction of was
monitored by TLC. After completion of reaction, the reaction mixture was diluted with water (20 mL}) and
extracted with cthyl acctate (3 X 30 mb), washed with bring. The oreanic layer was dried over sodium
sulphate and concentrated under vacuum to get crude material; which was purnified by Combi~flash by using
70% Ethyl acetate in n Hexane as mobile phase to give desired product 2-(2-ethoxy-4-fluorobenzoviy-2-

azaspiro]3.3 theptane-6-carboxytic acid (Int=4) 2. dgm (Yield: 73.32%); LCMS: 322 3m/z [M+1T

Step-4: Svnthesis of 2-(2-ethoxy-4-fluorcbenzovii-2-azaspiro [3.31 heptane-6-carboxvlc acid

{Int-3)
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i\c) 0 E\
NaOH, THE, MeGH e 9
E = NJ{ 9°C-RT.42h N\:“\
4‘/ o
F P Step-4 F AT\/‘YO
frt-4 o nt-5 o

To a stirred solution of methyl 2-(2-ethoxy-4-fluorobenzovl)-2-azaspiro {3.3] heptane-6-carboxviate (Int-
4} (1.0 gm, 3 11 mumol, 1.0 eqg.) in Tetrahydrofuran {10 mL), Methanol (5 mL}, Water (10 mL) was added
Sodium Hydroxide [NaOH] €0.13 gro, 6.23 nueol, 2.0 g ) at 0°C. The reaction mixture was stirred at Room
temperature for next 12 hr. The progress of the reaction was monitored by TLC, after completion of
reaction, the reaction mixture was evaporated umder vacuum. The crude product was acidified with 2N HCL
{(PH~4} The white solid was precipitated out which was filiered through Buchner funnel and dred onder
vacuum to give 2-{2-cthoxy-4-fluorobenzovii-2-azaspirof3.3Jheptane-6-carboxylic acid (Int-33,0.73gm

(Yield: 72.11%); LCMS: 308 3m/z [M+1]7

Example 2: Synthesis of (2-flvovo-S-bydrvoxyphenyl)(6-(3-methyl-i-(a-tolyl- I H-pyrazol-5-ylj-2-
azaspivef 3.3 hept-5-en-2-ylimethanone. {Compound 120]

Synthetic scheme:

o
Boc HO 0
'Jm \
% — J\# 2 3 .
= R ""y TP, TEA, e
— p— P
XNy DCM, SN NN
i¢¢L\ ¢°C - 11, 2 E:il; N DNIE, tt, 2h \“‘
2
Stap-1 Step-2 #
POY-05-00074_Int? 1 PEY-05-00120

Step-1: 6-3-methvi-1-{o-tolvl}-1H-pyrazol-3-vD)-2-azaspirol3 S thept-S-ene 2.2 2-triflyoroacetate
{600228] To a stired solution of tert-butyl 6-(3-methyl-1-(o-tolyl}-1H-pyrazol-S.yi}-2-

azaspiro[3 3thept-S-ene-2-carboxylate {100mg) iv DCM (0.5ml) was added trifluroacetic acid
{0.5 ml)at O °C. The reaction was stirred at room temperature for 1h. After completion of reaction
as monitored by TLC, the reaction mixture was concentrated to get crude material. The crude
material was triturated with mixture of diethy! ether and hexane (1:1, 10 mL*3} to get pure desire

compound (.11 g quantitative) as a white solid. LCMS: 266 3 m/z [M+H]+ 'H NMR (400 MHz,
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Methanol-d4} 8: 7.51-7.47 {m, 1H}, 7.44-7 36 {m, 2H},
(s, 1H), 4.19-4.13 (ru, 4H), 2.88-2.86 (m, 2H), 2.31 (5, 3H}, 2

728(d,J=7.6 Hz, 1H), 638 (s, 1H),5.36
01 (s, 3H).

Sten-2. (2-flyore-S-hvdroxyehenvi i 6-3-methvi-1-{(o-tolyvl - 1H-pvrazol-5-v1 -2~
azaspirol 3.3 Thept-5-en-2-viimethanone
{060229] To a stirred solution of 6-(3-methyl-1-(o~tolyl}

S-ene 22 2-trifluoroacetate (0.11 ¢ 0.421 mmol) i DMF (1 mL) were added 2-fluore-5-

hydroxybenzoic acid (0.054g, 0.506 mmol}, TEA (0.088g, 1.26 mmol) and T3P (0.111g, 0.506

-1H-pyrazol-5-yi)-2-azaspiro{3.3 Jhept-

mmol) at 0 °C. The resulting reaction mixture was stirred at room temperature for Zh. After
completion of reaction as monitored by TLC, the reaction mixture was diluted with water (50 L)
and extracted with ethyl acetate (3%50 mL). The organic layer was washed with brine (3%25 mL),
dried over sodium sulphate and concentrated under vacuum to get crude material which was
purified by combiflash using 3% MeOH in DCM as eluent to get {(2-fluoro-5-hydroxyphenyi ¥6-
(3-methyl-1-(o-tolyl}-1H-pyrazol-S-yl)-2-azaspirof3 3thept-S-en-2-yl methanone) PSY-05-
00120 0.03 g, 27%) as white solid. LOMS: 473.7 m/z [M+H}+, "H NMR (400 MHz, Methanol-
di} 8751 -733(m, 3H), 7.28(d, /=79 Hz, 1H), 700 (t, /=92 Hz, 1H), 6.92 - 678 (m, ZH),
6.35 (s, 1H), 5.39(s, 1H), 4.29 - 4.09 (m, 4H), 2.78 (d, J = 5.6 Hz, ZH), 2.30 (5, 3H), 2.00 (s, 3H).

Example 3: Synthesis of (4-fluora-2-isopropoxyphenyl} (6 3-methyi-1- fo-iolyl) -1 H-pyrazof-5-

Vi) -2~azaspiro [3.3] heptan-2-yI) methanone. [Compound [77]

Synithetic scheme:

racoog”fjt‘\(
)\BE"E'A /i . ) [’ﬁ; nt

OH 0 KLCOLDME, o o BORMeON, g g TARYEA,OMF ()/

A T, 120w Ao RO 2 _ORT, 121 BN

O™ T ()0 T T (Y N gy T

i - i ep-3 Y
F/\‘/ ¥ AN 5 A (,ﬁ::t‘/N N

it 62 (%] PEYQSHB1TT N

Sten-1: Synthesis of isopropyl 4-fluore-2-isopropoxvbenzoate (Int-2).
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OH © KiCOs O <o 0 /k

F
int-1 int-d

To a stirred solution of 4-fluoro-2-hvdroxybenzoic acid (2.0 goy, 12.820 mowl, 1 eq.) in N N-Dunethyi
formamide {20 mL} were added Potassium carbonate (17.07 gm, 51.282 mmol, 4.0eq) followed by
dropwise addition of Isopropyl todide (3.88 gm, 51.282 mmol, 4.0 eq.} at 8°C and allowed to stirred the
reaction at room temperature for 12 hi; the progress of the reaction of the was monitored by TLC. Afier
completion of reaction, the reaction mixture was dituted with water (30 mL) and extracted with cthyl acciate
(3 X 50 mL}, washed with brine. The orgame laver was dried over sodium sulphate and concentrated under
vacuum to get crude material; which was purified by combi-flash by using 20% Ethyl acetate in hexane as
mobile phase to give desired product 4-fluoro-2-isopropoxybenzoic acid 2.0 gm (Yield: 65.14%); 'HNMR
(400 MHz, DMSO-d6) 8765 (dd, S=87, 70 Hz, 1H), 708 {dd, /= 118, 24 Hz, 1H), 6.82 (1d, /=84,
24 Hz, 1H), 509 ¢hept, J=62 Hz, 1H), 472 {p, J=0.0Hz, IH), 318(d, /=52 Hz 1H), 129{dd, /=
6.1,2.7 He, 12H).

Step-2: Synthesis of 4-fluoro-2-1sopropoxvbenzoic acid carbonate (Ing-3).

/LO o NaOH,MeOH, /\0 0
Ho0,50°C, 12 br
R
| o Step-2
F =
int-2 int-3

To a stirred solution of isopropyl 4-fluoro-2-isopropoxybenzoate {Int-2} (1.60 gm, 6.66 numnol, 1.0 eg) m
Tetrahydrofuran (10 mL}, Methanol (10 mL), Water (10 mL) was added Sodiam Hydroxide [NaOH] (0.53
g, 1333 mmol, 2.0 ¢q.} at 6°C. The reaction mixture was stirred at 30°C for next 12 hr. The progress of
the reaction was monitored by TLC: afier completion of reaction, the reaction mixture was evaporated
under vacuum. The crude product was acidified with 2N HCL (PH~4) The white sohid was precipitated out
which was filtered through Buchner fumnel and dried under vacoam to give isopropyl 4-flusro-2-
isopropoxybenzoic acid (Int-3) 1.20 gm (Yield: 91%); 'H NMR (400 MHz, DMSO-d) 8 1253 (s, 1H),
769, J=79Hz 1H), 7.05¢dd, /=119, 25Hz, 1H), 680 (td, /=84, 2.5 Hz, 1H), 4.69 (hept, J=60
Hez, 1H), 1.27(48, 7= 6.0 Hz, 6H).
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Step-3: Synthesis of (4-lucro-2-isopropoxypheny X 6-{3-methyi-1-{o-tolvh}- 1 H-pyrazol-5-vi1-2-

azaspirol3.3hentan-2-vhimethanone {Compound-00177).

N

TEA L—t]\‘
Ny A
L O int3 N »U\N -
g fL T,R TEA,DMF ip’ i
DoC-RY, 12 hr £ lD\/,
O s
A N
F =

(S

Step-3

nt-3 Pev.05.00177 LA

To a stured solutton of 6-(3-methyl-1-{o-tolyi}-1H-pyrazol-5-vi}-Z-azaspiro [33] heptane 2,2,2-
trifluoroacetate {0.150gm, 0.36 mumol 1.0 ¢q.) 10 NN-Dimethy! formamide (3 mL} were added 4-fluoro-2-
wsoproposvbenzoic acid €0.133gre, 0.674 mmol, 1.2 eq.), TEA {0.170grm, 1.68mmol, 3.0 eq.) and T:P {80%
m ethyl acetate} {0.214 gm, 6,674 mmol, 1.2 ¢q.) at 0 °C. The resubting reaction mixture was stirred at room
temperature for 12Zh. After completion of reaction as monttored by TLL, the reaction mixture was diluted
with water {10 ml) and cxtracted with ethyl acetate (3*20 mi}. The organic layer was washed with brine
{10ml), dried over sodium sulphate and concentrated under vacoum to get crude material which was
purified by combiflash using 50% Ethyvi acetate in hexane as eluent to get PSY-05-00177 as white solid
(0.040. (Yield: 16%); LCMS: 448 5 m/z [M+H]'", HPLC: 98.35%; 'H NMR (400 MHz, DMSO-ds) 5 7.38
{t,J=83Hz 2H), 733722 (m, 2H), 7.15(dd. /=79, 4 2 Hz, 1H), 6.97(dd, /=116, 8.3 Hz 1H), 675
{q. /=76Hz 1H}, 6.13(d, J=176Hz, 1H), 470 - 4.60 (m, {H},393 (5, 1), 385{d, /=151 Hz, 21,
378 ¢s, 1H), 3.00 {dt, /= 18.8, 85 Hz, 1H), 2.34 - 2,16 {m, 4H), 2.16 (s, 3H), 193 (5, 3H}, 1.24 (dd, J =
11.5, 6.1 Hz, 6H).

Example 4: Synthesis of (2, 4-diffucro-S-hivdroxyphenyl)(6-(3-methyl-1-(o-tolyl)-1 H-pyrazol-5-

Vij-2-azaspirol 3.3 [hepton-2-ylimethanowe. [Compound 126}

Synthetic scheme:
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o o a ia o
BnBriL0 NaOH, Water,
i WHlCs, ;
HGI:\ Mg DWREIRRT 4 nﬁp{”\{yan MeOH, 121, RT B"faj‘:j fl\m
" Step-1 £ NF g Step-2 . NF &
g1 int-2 irnt-d
Hi-
TRA b
-v‘i Q 0
S E\ WA\TNN B«’Q =X jL‘NA Ho. kN
B Y Ry o Soty dmig B0 U Lk O [
N TRTU, Pyridine, A B N HpPUiCMeOH  F A N
DME,1ZR,RT i >,, MRT bd
- -5 s —— -
Int:3 Stop-3 wd (T Step-4 m
L A~ PEYAMIISA0 U o

Step-1: Synthesis of benzvl 5-{benzvioxy)-2.4-difluorchenzoate Ini-2)

BﬂBF,KzCOg,
DMF12h,RT

B R

Step-1

a1 int-2

To a stirred solution of 2, 4-diflyoro-S-hydroxybenzoic acid (0.40 gm, 2 13numol, 1.0 eq.) in NN-Dimethyl
formamide (5.0 mL) were added Potassium carbonate (.88 gm, 6.38 mmol, 3.0 ¢q.} Benzyl bromide (1.09
gm, 638 mmol, 3.0 ¢q.) at 6°C and allowed to stirred the reaction at room temperature for 12 hr; the
progsess of the reaction was monitored by TLC. After completion of reaction, the reaction mixture was
dihuted with water {10 mL) and extracted with ethyl acetate (3 X 20 mL), washed with brine. The organic
faver was dned over sodium sulphate and concentrated wader vacoum to get crude material; which was
puriticd by combi-flash by using 35% Ethyvl acetate in n-Hexane as mobile phase to give desired product
benzyl 5+{(benzyloxy}-2 4-difluorobenzoate (Int=2} 0.560 gm (Yield: 69.13%); 'HNMR (400 MHz, DMSO-
A3 37.68(dd, J=94, 68 He 1H}, 752¢, /= 10.9Hz 1H), 747, J=19Hz 2H}, 747 - 731 {m, 8H),
536 (s, 2H}, 5.24 (s, 2H).

Step-2: S-(benzyioxy)-2.4-diftuorobenzoic acid (Int-3),

Q NaQH, Water,
Bn,»@ o Bn  MeOH,12h.RT
s
E E Step-2

int2

int-3

To a stirred solution of benzyl 3-(benzvloxyy-2.4-diftuorobenzoate (Int-23 {0.50 gm. 1.44 mmol, 1.0 eq.} in

Tetrahvdrofuran (5.0 mL), Methano! (5.0 mL), Water (5.0 ml) was added Sodium Hydroxide [NaOH]
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(.11 gm, 2.8% mmol, 2.0 ¢q.} at 0°C. The reaction mixbire was stirred at Room temperatare for next 12 hr.
The progress of the reaction was monitored by TLC; after completion of reaction, the reaction mixture was
evaporated under vacuum. The crude product was acidified with 2N HCL (PH~4) The white solid was
precipitated out which was filtered through Buchner funnel and dried under vacuum to give S<{benzyloxy)-
2. 4-difluorobenzoic acid (Int-3), 0.35 gm (Yield: 94.59%); 'H NMR (400 MHz, DMS0-ds) 5 13.42 (s, 1H),
7.65{(dd,J=95,69Hz 1H), 752729 (m, SH), 523 (s, ZH).

Step-3: Svnthesis of (5-{benzvloxy)-2.4-diftuorophenyl¥{6-(3-methvl-1-{c-tolv]}-1H-pyrazol-5-

vl 2-azaspire 3.3 heptan-2-yDimethanone {(Int-4}.

HN-
TFA
Ny
N o

Int.8 Bﬂ/ o~
TBTU,Pyridine, g P
DMF12hRT )

N-p
Int-3 Step-3 =

int-d \

To a stirred solution of 2-{S-(benzyloxy)-2fluorobenzoyt)-2-azaspiro]3 3iheptanc-6-carboxylic acid {0.25
g, 0.677 mmol, 1.0 eq.} in N N-Dhmethyl formamide (10.0 mL) were added TBTU {3.326 gm, 1.61 mmol,
1.5 eq.) Pyridine (0.15 gm, 2.03 mmol, 3.0 og.} followed by addition of 5-{(benzyloxy})-2.4-difluorobenzoic
acid (Int-3} (0.16 gm, 0.677 mmol, 1.0 eq.) at 0°C and allowed to stirred the reaction at room temperature
for 12 hr; the progress of the reaction of the was monitored by TLC. After completion of reaction, the
reaction mixture was diluied with water {10 mL) and extracted with ethyl acetate (3 X 20 mL), washed with
brine. The organic layer was drigd over sodium sulphate and concentrated uvnder vacuum to got crude
material; which was purified by combi~-flash by using 80% Ethy! acetate in Hexane as mobile phase to give
desired product (5-(benzyloxy)-2 4-difluoropheny{6-(3-methyl- [ {o-tolyl)- I H-pyrazol-5-y1}-2-
azaspiro{3.3theptan-2-vDmethanone {(Int-4) 0.25 gm {Yicld: 52.08%); LOMS: 514.05m/7z [M™].

Step-4: Syothesis of (2.4-difluore-3-hvdroxvpheny {6~ -methvi-1-{o-tolvl}-1 H-pyrazol-3-yi1-2-

azaspirol3.3theptan-2-v1} methanone {Compound-00126).
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Hy, PAIC MeOH TN >
20.RT )

Step-4

PSY-00126-001

To a stirred solution (5-{benzyloxy}-2,4-difluorophenyl }{6-(3-methyl-1-{c-tolyl)-1H-pyrazol-5-
yi-2-azaspiro{3.3theptan-2-yhmethanone {(Int-4) (0.20 gm, 0.400 mmol, 1.0 eq.) was dissolved
in Methanol (10 mL). 10% P&/C {with 50% moisture) 0.050gm was added at Room Temperature
and Reaction mixture was allowed to stir for 2 hr. under Hydrogen atmosphere. Reaction was
monitored by TLC. After completion of the reaction, Reaction mixture was filtered through celite
bed, washed with Methanol (50 mL} and concentrated to get crude compound, which was purified
by column chromatography nsing 60-120 mesh size silica gel and §0% Eihyl acetate in Hexane as
mobile phase to give the desired product (2,4-diflucre-S-hydroxyphenyl }6-(3-methyl-1-(o-toiyi)-

TH-pyrazol-S-yl}-2-azaspiro[3 3theptan-2-y1) methanone (PSY-05-00126) as a white solid, 0.080
gm, (Yield: 48.78%); LCMS: 424 4 m/z [M+1] 'H NMR (400 MHz, DMSO-ds) 8 10.30 (s, 1H), 7.38
(/=77 Hz 3H), 733 - 723 (m. 1H), 7156, J= 6.7 Hz, 1H), 7.02 - 6.93 (m. 1H), 6.14(d,J = 183 Hz,
1H), 3.97(d, /=34 Hz, 2H), 3.91 (s, ZH), 2.98 {dt, J= 185, 88 Hz, 1H), 2.45 (s, 1H), 2.34 - 2.22 (.
1H), 2.19 (¢, J = 11,7 Hz, 3H), 1.93 (s, 3H).

Example 5: Synthesis of 4-hydroxy-2-(6-(3-methyl-1-(o-tolyl)- 1 H-pyrazol-5-y{)-2-

azaspirof 3.3 fheptane-2-carbonylbenzonitrile [Caompound 128

CFLCR0H
m\i:“v\’l o]
\f/\)-"' HO i \:VJLN"\
0 o o Q Int8 A e LA
o ’f‘x-—-"
i ! Lo
mjf\jﬂ\ﬂ“ Hy80, m?ﬁ o B HQT\YJi LIHMDS .t
A" e e UL T S
: 135°C, Zh
1 Stap-t 2 Step2 3 Step-3 FSV-05-00128

Step-1: Methyl 2-bromo-S-hydroxvbenzoate (2}
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{680236] To stirred solution of 2-bromo-5-hydroxybenzoic acid (0.5g, 2.325 mmol}, in MeOH,
Con. F2804 (2 mL) was added dropwise. The reaction mixture was heated to 90 °C and stirred at
same temperature for Zh. After completed reaction RM was concentered, diluted with
ethylacetate, washed with aq NaHCO; solution (3x15 ml), dried over NaySO4, and evaporated.
The crude material was purified by combiflash using 30 % ethiylacetate in hexane to give methyi

2-bromo-5-hydroxybenzoate (300 mg, 56%) as colorless liquid. LCMS: 2299 m/z [M+H]".

Step-2: Methyl 2-cvano-S-hvdroxybenzoate (3
{000231] To stirred solution of methyl 2-bromo-5-hydroxybenzoate (0.3 g, 1.31 mmol} in BMA,

was added CuCIN (0.174g, 1.89 mmol) and stirred at 135 °C for 2h. The reaction was quenched
by the addition of cold water (50 mL} and extracted with ethyl acetate (3x25 mL}. The organic
layer was concentrated and purified by combiflash using 30 % ethylacetate in hexane to give
methyl 2-cyano-S-hydroxybenzoate (140 mg, 61%) as a white solid. "H NMR {400 MHz, CDsCl)
B7.71(d, /=84 Hz, 1H), 7.60 (d, J =2 Hz, 1H), 7.13-7.10 (m, 1H), 6.31 (s, 1H), 4.01 (5, 3H).

Step-3. (4-hydroxy-2-{0-{3-methvi-1-{o-tolyD-1H-pvrazol-5-v1)-2-azaspiro[3 .3 heptane-2-
carbonvbibenzonitrile) (Compound-N0128Y:
1800232 To stirred solution of 6-{3-methyl-1-{o-tolyl)-1H-pyrazol-3-y1}-2-azaspiro|3 3theptane 2,2,2~

trittuoroacetate (0.120 g, 0,449 mmol) and methyvl 2-cyano-3-hydroxybenzoate {0.0795 g, 0449 mmod} 0
THF at -78 °C, was added LIHMDS (1.35mL, 1.347 mmol; | M solution in THF)} for 15 roin then i stirred
at 1t for 3h. The reaction mass was quenched by the addition of water (50 L) and extracted by ethyl
acetate {3x30 mL}. The organic laver was concentrated under reduced pressure and purified by combiflash
using 5 % Me(OH in DOM tw give {(4-hvdroxy-2-(6-3-methyvl-1-{o-tolyl}-1H-pyrazol-3-yi}-2-
azaspiro[3 3iheptane-2-carbonyl)benzonitrile) (60 mg 21%) as a white solid. LUMS: 413.4 mz [M+H]",
TH NMR (400 MHz, DMSO-dy) 57.68 (1, J=T7.8 Hz, 1H), 743 - 7.26 (m, 3H), 7.15 (dd, J=7.8, 3.9 Hz,
1H), 6.98 - 6.85 (m, 2H), 6,313 (d, /= 19.6 He, 1H), 3,99 (dd, J=24.0, 139 Hz, 4H), 2.99 (dt, /= 22.2,
R4Hz 1H), 239228 (m, 2H)Y, 2.23(dd. J=12.7,9.0 Hz, 2H), 2.17(d, /= 8.5 Hz, 3H), 1.92 (s, 3H).

Example 6: Synthesis of 2-(2-Fluwwo-3-hydroxybenzoylj-N-Methyl-N-(o-tolyl)-2-azaspiro {3.3]

A

heptane-t-carboxamide  [Compound 185] and 2-(2-FEthoxy-4-flucrobenzovi}-N-Methyl-N-{o-

tolvi}-2-azaspiro {3.3] heptane-6-carboxamide {Compound 187]

155

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023

Reaction Scheme:

PCT/US2022/082554

; [s] f 8]
H i i i TFA
:~>"\.D‘./J\?‘!i\,j‘i B >\0/J\N\::\T B HN- A_,\ \>\

- NalH, Mef, DMF, ! TEA, BOM N
LA C. & he e Q Y LA 0 DMr! p, ~
kﬁiﬁ i /\f AT S : D!FE‘A 353* \>

R N Sep-2 A N - .
X SO S O
=7 CHa '\b_' _)‘*cn-ig
nte intD e PSY-05.00187
[ Stap-4A
“°@kcd OMET,P,
Cars DIPEA, RT,
10 b
9
HO\(\/\T/I\N
' \.:\-\/0
/\,N
\\/\( Sy
PEY-05-08185
Step-1:. - Synthesis of Tert-butyl 6-{methvli{o-tolvly carbamovh-2-azaspiro {3.3] heptane-2-

carboxyiate (Int-B}

¢ O 0
P S
\/\L NaH, Mel, DMF, LA
\}// 09C-RT, 8 hr b)\r/ﬁ
WNH Step-2 ?‘I‘E\
oy CHy
ntg nt D

[860233] Tert-butyl 6-{o-tolylcarbamoyl)-2-azaspiro [3.3] heptane-2-carboxylate 0.5 g (1.5151

mmol, 1 eq.) dissolved in Dimethylformamide 5 mL. Sodium hydride 0.08 g {1.9696 mmol, 1.3
eq.} was added, stirred reaction mixture at room temperature for 15 min followed by Methyl lodide
0.25g(1.818 mmol, 1.2 ¢

on TLC.

2q.) added stirred reaction mixture at 600C for 6 hr, Reaction monitored
After completion of the reaction, the reaction mixture diluted with water. Product
extracted with Ethyl Acetate (325 mL), combined organics concentrated to obtain crude product,
Crude purified by column chromatography using Ethyl acetate: Hexanes as solvent system {o get
Tert-butyl carbamoyl)-Z-azaspiro  [3.3]
carboxylate. 0.51 g (Solid) (yield-98%) wm/z 345 4 [M+11+1H. NMR (400 MHz, Chloroform-d)
§7.357.20 (m, 3H), 7.05{(d, I =76 Hz, 1H), 391 - 3.76 (m, 4H), 3.20 (s, 3H), 270 (g, 1 =83
Hz, 1H), 2.57 - 2.47 (m, 1H), 2.49 - 239 {m, 1H}, 2.22 {s, 3H), 2.05 - 1.95 (m, 2H), 1.43 (5, 9H).

desired  product. o-{methyl{o-tolyl} heptane-2-

Siep-2: ~ Syothesis of N-Methvl-N~{o-tolvD-2-azaspire [3.31 heptane-6~carboxamide {(Int-E)
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)
Y TFA
° N““’\“' B TFA, DOM Hl\s“lﬂ\
\,,\f’,a BT Eh \,)\(,o
P AT T [\ .
\%CHg NGH,
mD it E

{000234] Tert-butyl 6-(methyl{o-tolyl) carbamoyl}-2-azaspiro |3 3] heptane-2-carboxylate 0.5 g
was taken in Dichloromethane 50mL, cooled it to OoC, Trifluoroacetic acid 0.8 mL was added,
stirred reaction mixture at room temperature for 5 hr. Reaction was monitored on TLC, After
completion of the reaction it was concentrated completed was triturated with diethyl ether to get
desired product as N-Methyl-N~{o-tolyl}-2~azaspiro [3 3] heptane-6-carboxamide 0.5 g (Solid)
(vield-92%) m/z 245 4 [M+1] +.

Step-3. - Svothesis of 2-02-Fluoro-S-hydroxvbenzovl-N-Methvi-N-{o-tolvl)-2-azaspiro [3.3]

heptane-6-carboxamide (Compound-00185)

o]
HO S O
mon L, e
L
L X\fﬁ DMET P, L0
N DIPEA, RT,
Ry, TR N\
L/[ Steg-2A Ej
S
7 CH

nt B PSY-05-00185
{0060235] To a solution of 2-Fluoro-4-hydroxy benzoic acid 0.1 g {0.676 mmol, 1.1 eq.} in
Dimethylformamide 2 mL. TFA salt of N-Methyl-N-(o-tolyl}-2-azaspiro [3.3] heptane-6-
carboxamide 0.15 g (0.6147 mmol, 1 eq.} added and stir for 10min. DIPEA 0.4 mL (2.45% mmol,
4 eq.}, stirred reaction mixture for 10 min T3P 0.4 mL (0. 7377 mamol, 1.2 eq.) was added and stir,
reaction mixture at room temperature for 10 hr. Reaction monitored on TLC, After completion of
the reaction, it dituted with water. Product extracted with Ethyl acetate (3*15 mL), combined
organics washed with water and dried over anhydrous Sodium sulphate. Organic layer
concentrated to get crude compound. Crude gum, which purified by column chromatography
using Ethyl acetate: Hexanes as solvent sysiem. Desired product obtaimed as 2-(2-Fluoro-S-
hydroxybenzoyl)-N-Methyl-N-{o-tolyi}-2-azaspire [3.31 heptane-6-carboxamide 0.05 g (Solid).
{yield-22.22%) mo/z 38335 [M+1 ]+ 1TH NMR (400 MHz, DMS0-d6) 8 9.62(d, J = 13.5 He, 1H),
7.40-7.23 (m, 3H), 7.16 (s, 1H), 7.17 ~ 6.98 (m, 1H), 6.83 (ddt, = 12.9,8.7, 3.7 Hz, 1H), 6.78
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~6.69 (m, 1H), 3.97 ~ 3.80 (m, 4H), 3.05 (d, J= 6.1 Hz, 3H), 2.62 (td, ] = 15.6, 7.7 Hz, 1H), 2.39
~2.23 (m, 2H), 2.22 - 2.05 (m, 3H), 2.00 — 1.90 (m, 2H).

Step-4: - Svnithesis of 2-(2-Ethoxy-4-fluorobenzovii-N-Methvl-N-{o-tolyl-2-azaspire  {3.3]

heptane-6-carboxamide (Compound-00187)

TEA ch? \ o
H L
GH 0
HN P ! .
U ) e N\:’\)‘\//\\&O
= {,O DMFT P, )\\/ {
DIPEA. RT, I M
SN 10 hr ( =
| g, Step-4 L e,
3
IntE PSY-05-00187

{660236] To a solution of 2-Ethoxy-4-flucrobenzoic acid 0.15 g (0.676 mmol, 1.1 eq}
Dimethyl formamide 2 mb. TFA salt of N-Methyl-N-{o-tolyl}-2-azaspirc {3.3] heptane-6-
carboxamide 0.15 g (0.6147 nuuol, 1 eq.) was added followed by Di-isopropyi ethyl amine 0.4
mL (2.45% mmol, 4 eq.}, stirred reaction mixture for 10 min. T3P 0.4 mL (0.7377 mmol, 1 2 eq)
was added, stitred reaction mixture at room temperature for 10 hr. Reaction was monitored on
TLC. Reaction mixture diluted with water and extracted with Ethyl acetate (3%15 mL}. Organic
layer combined, concentrated to obtained crude. Crude compound as gum, which purified by
column chromatography using EtOAC: Hexanes as solvent system to get desired product. 2-(2-
Ethoxy-4-fluorobenzoyl )}-N-Methyl-N~(o-tolylj-2-azaspiro [3.3] heptane-6-carboxamide 0.05 g
(Solid) (vield-21.22%) m/z 411 4 {M+1]+ TH NMR (400 MHz, Methanol-d4) § 7.42-7.22 (dq, §
=27.9,7.8 Hz, 4H), 7.14 (d, J = 7.5 Hz, 1H), 6.91 - 6.66 (m, ZH), 4.18 ~ 3.89 (m, SH), 3.87 (s,
), 317 (d, F =S4 Mz, 3H), 279 (dp, ] =243, 8.0 He, 1H), 2.43 (ddt, T = 275, 195, 9.9 Haz,
2H), 2.20 (s, 3H), 2.17 ~ 1.98 (m, ZH), 1.41 (dt, J = 18.6, 7.0 Hz, 3H).

Example 7: Synthesis of (2-fluoro-5-fvdyoxyphenvii{6-({ ~(o-tolvij}-1 H-pyrazol-5-ylj-2-azaspivo

[3.3] hepian-2-yi} methomnone [Compaonnd 3677

Synthetic scheme:
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Stap- LN 8lopd LS {\“( N Step-T Heof
L -
int-5 int8 - 1
nt-7
PSY05-00387

Step-1° Synthesis of tert-butyl 6-{methoxy (methvl) carbamovlh) -Z-azaspire {331 heptane-2-

carboxylate (Int-2).

H
HC‘:{,N\O/
Bogsy, DIPEA DMF Boc.y

°C-RTA2H |

Step-1 Q
fnt-1 © nkg
{000237] To a stirred solution of 2-(teri-butoxycarbonyi }-2-azaspiro{3 .3 Jheptane-6~-carboxylic
actd (2.0 gm, 8.298 mmol, 1.0 eq.) tn NN-Dimethyl formamide {20 mL ) were added HATU (313
gm, 8.29 mmol, 1.5 eq.), DIPEA (3.21 gm, 24.89 mmol, 3.0 eq.} followed by addition of N,O-
Dimethythydroxylamine Hydrochloride (1.00 gm, 10 37mmol, 1.25 eq.) at 0°C and allowed to
stirred the reaction at room temperature for 12 hr; the progress of the reaction of the was monitored
by TLC. After completion of reaction, the reaction muxture was diluted with water {25 mL) and
extracted with ethyl acetate (3 X 30 mL}, washed with brine. The organic layer was dried over
sodium sulphate and concentrated under vacuum to get crude material; which was purified by
combi-flash by using 100% Ethyl acetate as mobile phase to give desired product tert-butyl 6-
{methoxy(methyhearbamoyl)-2-azaspiro[3 3theptane-2-carboxylate  (Int-2) 150 gm (Yield:
63.82%), TH NMR (400 MHz, DMSO-d6) § 3.89 (s, 23, 3.73 {s, 2H), 3.62 {5, 3H), 3.08 (s, 3H),
230 (dt, J=8.1, 2.1 Hz, 4H), 1.37 (s, 9H).

Step-2: Svnthesis of tert-butvl 6-acetvi-2-azaspiro [3.31 heptane-2-carboxvlate {Int-3)
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Boc. MeaMgBs, THF Boc.
X -30°C-RT,12h N\,
N LN
o Step-2
0 o
int-2 fit3

{000238] To a stirred solution of tert-butyl 6-(methoxy (ruethyl) carbamoyl)-2-azaspiro {3.3]
heptane-2-carboxylate {Int-2) (1.7gm, 5.98 mmol, 1.0 eq.} in THF was added Methyl magnesium
bromide (3M in THF) (5.98 mL, 17.95 mmol, 3.0 eq.) under inert atroosphere at -30°C. The
reaction mixture was stirred at Room temperature for next 12 hr. The progress of the reaction was
monitered by TLC; after completion of reaction, the reaction mixture was cooled to 0oC and
quenched with saturated ammonium chioride solution (10mL} further diluted with water (30mL)
and extracted with ethyl acetate (3 X 30 mL), washed with brine. The organic layer was dried over
sodium sulphate and concentrated under vacuum to get crude material, which was purified by
combi-flash by using 80% Ethyl acetate in Hexane as mobile phase to give desired product tert-
butyl 6-acetyl-2-azaspiro {3.3] heptane-2-carboxylate {Int-3) 1.30 gm (Yield: 90.90%), ITH NMR
{400 MHz, Chioroform-d) § 3.98 (s, ZH), 3.85 (s, 2H), 3.16 {p, J = 8.3 Hz, 1H), 2.46 — 2.32 (m,
4H), 2.14 (s, 3H), 1.47 (s, 9H).

Step-3: Svynthesis of teri-butvl (E)-6-(3-(dimethvlamino) acrvloyD)-Z-azaspire [3.3] heptane-2

carboxvlate (ni~4).

DMF-DMA,
Tolusne
Boc.,
N 10°C,12h N
— N

Step-3 ™~

Boc.

int-3 © int-4
{68023%] To a stirred solution of tert-butyl 6-acetyl-2-azaspirof3 3theptane-2-carboxylate (Int-
33 (0.050 gm, 0.209 mmol, 1.0 eq.} in Toluene {1 mL} was added DMF-DMA (0.074 gm, 0.627
mmol, 3.0 eq ) and allowed to stirred the reaction at 1000 for 12 hr; the progress of the reaction
of the was monitored by TLC. After completion of reaction, the reaction mixture was diluted with
water {3 mL) and extracted with ethyl acetate (3 X 5 mL), washed with brine. The organic layer
was dried over sodium sulphate and concentrated under vacuum to get crude material; which was

purified by combi-flash by using 90% Ethyl acetate in Hexane as mobile phase to give desired
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product tert-butyl (E}-6-(3 {dimethylamino} acryvloyl) -2-azaspiro {3.3] heptane-2-carboxylate

(Int-4) 0.040 gm (Yield: 65.04%); LOMS: 295 3m/z [M+1] +

-

Step-4: Svuthesis of tert-buivl  6-(1-{o~tolvli-1H-pyrazol-3-vi-2-azaspiro 13 31 heptane-2-

carboxylate (Ini=-3)

HalN

-
E \‘5/ Boc.,

| 8
B0C..,,. # \_3(
N\l\,“ E E0H,80°C, 12h. \j\;;
)\\/\ N }\5 ‘N>

o~ Siap-4

nt-5
{000240] To a stirred solution of tert-butyl (E)-6-(3 (dimethylamino) acryloyl)-Z-azaspire [3.3]
heptane-2-carboxylate {Int-4) (0.30 gm, 0.020 mmol, 1.0 eq.} in Ethanol (9 mL) was added o-
tolyihydrazine (0.177 gm, 1.122 mmol, 1.1 eq.} and allowead to stirred the reaction at 900C for 12
hir; the progress of the reaction of the was monitored by TLC. After completion of reaction, the
reaction mixture was evaporated under vacuum to get crude compound which was absorbed on
silica gel and purified by combi-flash by using 100% Ethyl acetate as mobile phase to give desired
product tert-butyl 6-(1-{o-tolyl)~1 H-pyrazol-5-y1}-2-azaspiro[3 3 theptane-2-carboxylate {Int-5)
0.340 gm (Yield: 94.44%); LCMS: 354 3m/z [M+1 1+

Sten-5: Svathesis of 6-{1-{o-tolvl}-1H-pvrazol-5-v1)-2-azaspiro [3.31 heptane (Ini-6)

Boe
"N TEANHY
| 1(
2
Py TFADCM N>
w TN PCRTAN /s N
\ A Step-5 4
int-5 int-6

[6602411 To a stirred solution of tert-butyl 6-{1-{o-tolyl)-1H-pyrazol-5-yl)}-2-azaspire {3.3]
heptane-2-carboxylate (Int-5) (0.30 gm, 0.84wmol, 1.0 eq.) in Dichioromethane (10 mL) was
added Trifluoroacetic acid (1.0 mL) at 0oC and allowed to stirred the reaction at Room
teraperature for 3 hr; the progress of the reaction of the was monitored by TLC. After completion

of reaction, the reaction mixture was evaporated under vacoum and triturated with pentane to
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atford crude compound 6-{ i-{o-tolyl}-1H-pyrazol-5-yl}-2-azaspire]3 3theptane {Int-63 030 gm
{(Yield: quantitative), LCMS. 254 2m/z [M+ 1]+

Step-6. Synthesis of (5~(bevzviony-2-fluorophenyl) (6-(1-{o-tolvi)-1H-pvrazol-S-v1}-2-azaspiro

[3.31 heptan-2-y1) methanone {(Int-7)

O

TRANH Bn"o"f" 1 OH
: int-8A
S

a
/)\‘/B Bn’c\f.’/‘\/{:)i\n\}r
F i
4 THTY, Pyriding S \ l\
@N N DMF 12h, AT F Y
D A B

s Stepe6 \x N
i\

tot-$ ity ~F
[000242] To astirred solution of S~(benzyloxy)-2-fluorchenzoic acid 6-(1-{o-tolyl)-1H-pyrazol-
5-y)-2-azaspiro [3.31 heptane (Tut-6A) (0.25 gm, 1.016 mmol, 1.0 eq) in NN-Dimethyl
formamide {10 mL} were added TBTU (058 gm, 1.52 mmol, 1.5 eq.} Pyridine (0.24 gm, 3.04
mmol, 3.0 eq ) followed by addition of 6-(1-{o-tolv1}-1H-pyrazol-5-y1)-2-azaspiro [3.3] heptane
{Int-6) (030 gm, 1.21 mmol, 1.2 eq) at 0°C and allowed to stirred the reaction at room
temperature tor 12 hr; the progress of the reaction of the was monitored by TLC. After completion
of reaction, the reaction mixture was diluted with water (15 wk.) and extracted with ethyl aceiate
{3 X 20 mL), washed with brine. The organic layer was dried over sodium sulphate and
concentrated under vacuum to get crude material, which was purified by combi-flash by using
90% Ethyl acetate in Hexane as mobile phase to give desired product {5-(benzyloxy}-2-
fluorophenyh{6-(1~{o-tolyl}-1 H-pyrazol-S-y1)-2-azaspiro]3 3theptan-2-ylmethanone  (Int-7},

0.250 gm {Yield: 51.22%); LCMS: 482 3my/z [M+1 1+

Step-7: Svathesis of (2-fuore-S-hvdroxyphenyD (6-(1~(o-tolvD)- 1H-pyvrazol-5-v1)-2-azaspiro {3 .3}

heptan-2-vh) methanone {Compound-003567)

Q

o]
"L o
by 13 \%
o~ HoPOIC
\f Miae-il,zh,m N 1\({5
------------------------------ P y;

Q\ Step-7 @iw

-7 PSY05-00367
[660243] To a stirred solution of (S-(benzyloxy)-2-fluorophenyt) (6-(1-(o-tolyl)-1H-pyrazol-5-

yl}-2-azaspire {3 31 heptan-2-vi) methanone (Int-7) (0.20 gm, 0.415 mmol, 1.0 eq ) was dissolved
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in Methano! (10 mL}. 10% Pd/C (with 50% motsture) 0.050gm was added at Room Temperature
and Reaction mixture was atlowed to stiv for 2 hr. under Hydrogen atmosphere. Reaction was
monitored by TLC. After completion of the reaction, Reaction mixture was filtered through celite
bed, washed with Methanol (50 mL) and concentrated to get crude compound, which was purified
by column chromatography using 60-120 mesh size silica gel and 30% Ethy! acetate in Hexane
as mobile phase to give the desired product (2-fluoro-S-hydroxyphenyl)(6-(1-(o-tolyl}- 1H-
pyrazol-3-yi)-2-azaspirof3 3 theptan-2-yimethanone (PSY-05-00307) as a white solid,0.120 gm,
(Yield: 74.07%); LCMS: 392.1 m/z [M+] 1H NMR (400 MHz, DMSO-d6) 6 9.63 (dd, T =83,
25Hz 1H), 756(d, F=9SHz, 1H), 741, J=85He, 2H), 732(d, J =87 Hz, 1H), 719, ]
=74 Hz 1H), 705, J=92 53 Hz, 1H), 683 (s, 1H), 6.74(dd, J=55,2.7 He, 1H}, 636 {d,
J=18.6 Hz, 1H), 3.94 (dd, J =252, 10.S Hz, 3H), 3.05(dt, = 188, B4 Hz, 1H), 234 (q, I =
122, 115 Hz, 2H), 2.24(q, 1 = 10.5, 9.9 Hz, 2H), 191 (d, } = 2.4 Hz, 3H).

Example 8 Synthesis of |{2-chloro-5-hydroxyphenyl) (6-(3-methyl-1-{o-iolyl)-I H-pyrazol-5-vi)-

2-azaspira [3.3] hepton-2-vl) methanone] [Compound 140§

Svyathetic scheme:

int=& O
CF;COO0H "'G\d%H 0
F ey HO -
4P, TEA, DMF, RT ‘»3\’“\
0 - RT, 12 br G N
Step-1 \(’" Sah
int-g PEY-05-00140

Step-1. Synthesis of [(2-chloro-5-hvdroxyphenvh) (6-(3-methvl-1-{o-tolvh-1H-ovrazol-5-vi)-2-

azaspiro [3.31 heptan-2-v1) methanonel [ Compound-00140]

{000244] To a stured solution of 6-3-methyl-1-(o-tolyl}-1H-pyrazol-5-yl}-2-azaspiro [3 3]

hept-S-ene 2,2, 2-trifluorcacetate (0.100 gm, 0.2624 mmol) in DMF (5.0 mL} were added 2-
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chloro-5-hydroxybenzoic acid (0.054 gm, 0.314 mmol}, Triethylamine (0.106 gm, 1.04% mmol}
and Propanephospbonic acid anbydride [T3P, S0 wt. % in ethyl acetate (0,125 gm, 0.393 mmol)
at 0°C. The resulting reaction mixture was stirred at room temperature for next 12 hr. The progress
of the reaction was monitored by TLC,; After completion of reaction, the reaction mixture was
diluted with water (16 ml} and extracted with Ethyl acetate (3*50mb}, The organic layer was
washed with brine, dried over sodium sulphate and concentrated under vacuum to get crude
material; which was purified by Prep HPLC using 0.1% Formic acid in water-100% Acetonitrile
as mobile phase to give desired compound as [(2-chloro-5-hvdroxyphenyl) (6-(3-methyl-1-(o-
tolyl)- 1 H-pyrazol-5-yl)-Z-azaspiro [3.3] heptan-2-yl) methanocoe] (PSY-05-0140) 0.028 gm
(Yield: 26%) m/z 422.6 [M+1]" 'H NMR (400 MHz, DMSO-do) § 9.95 (s, 1H), 7.43 - 7.1 {m,
4HY, 715 (t, J =77 He, 1H), 680 (1, 1M}, 6.67 (d, J= 28 Hz, 1H), 6.16-6.10 (5, 1H), 398 (5,
1H), 3.92 (s, 1H}, 3.82 (s, 1H), 3.76 (s, 1H), 2.99 {(dt, /=208, 84 Hz, 1H), 2.32 - 2.19 {m, 2H),
217(d,J=10.7Hz, 2H), 2.09 (s, 3H), 1 93 (d, /= 2.2 Hz, 3H).

Example 9: Synthesis of (2-fluoro-S-hydroxyphenyl)(6-(3-(2-fluorophenyl)-4-(triffucromethy!)-
{H-pyrazol-i-ylj-2-azaspirof 3.3 fhepian-2-viimethanone [Compound 472] and (2-fluoro-3-
fvdroxvphenvi) (6-(3-(2-fluorophenyvi)-4-{triffuoromethyl)- 1 H-pyrazol-i-ylj-2-

azaspirof 3.3 heptom-2-viimeihanone {Compound 4731,
pirof & Vi It
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Synthetic scheme:

o Toand § DMF-DMA NN, e
iL fogni reagent, a o 4005 o EIOH, 100°C RN
T Cu{DACHR, /J oF Tolunen, 130°C, i A
N /27 e (’jl ~rYTs ‘y\i/ .’“N/ ---------- Sﬁan‘ --------- & } (
o Step-1 i Stag2 LVL Se, | N CF
\L\F N e S O3 S
int-1 int2 -3 int-4
Bac”
L R
T H Boc. : 8oo, l—j HN-
™ Y ¥ j\ . ""L ]
it L 11 & DCM,TFA N = NN e
. N + Ny~ e - /\\/!\\\ + Y “_\'\
Sigp4 /.:\\\ ’E 3 ==\ Stop-s :// T Ry, \\J
f\l ‘ RO Ny GFs
CFy ¢
S S CFs Ini [T
g g
MO A
TRTU, Py \;,/\rt " A HO 7 ,LN -
DMFRT g \ [URYRY ]
................. TF \/\N’N\\ ¥ e TS w >_r\
L 40
/‘-{' A =
bW %R g
\hj\-: i
FEVeS.0472 PEYS473
Q
RN
@ 0 ; Q
. i MadH, Water, H
N Cut, TEA, D,M‘F' ,fL\.‘/\\ Methanc N
# Tetrakis (0 L g7 A
i PN ————— » Z
i - ! Step- g
S Stap-A ,T ep-B3 8
Sy t§/‘\F
-8 It int-1

Step-A: ethyl 3-(2-fluero-phenyl) propiolate {(Int-B).

0
I
{//LO 3
i Cul, TEA, DMF,
o | Tetrakis Pd{0) Y o™
S F Step-A
int-A int-8

[{080248] A mixture of the 1-fluoro-2-iodo-benzene (Jut-A) (113 g 56.06 mmol, 1.1 eq),
Terrakis {Triphenyl phosphine} palladium (0} (5.8 g, 5.09¢ mmol, 0.1 eq.), and Cul {copper (1)
iodide) (1.0 g, 5.096 mmol, 0.1 eq) in Triethylamine {306 mi) was purged with nitrogen and
treated with the ethyl propielate (5.0 ¢, 50.96 mmol, 1.0 eq). The resultant mixture was stirred
at room temperature overnight. The reaction mixture was poured into sat ag. NaHCO; Sol” and

extracted with ethyl acetate. The crganic layer was washed with brine, dried sodium sulphate,
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decanted, concentrated, and purified by tlash chromatography (0-20% ethyl acetate in n-hexane)

to get desired product ethyl 3-(2-fluoro-phenyhpropiolate (Int-B) as a clear ol (2.0 g, 20.44 %),

Step-B: 3-(2-fluore-phenyl) propiolic acid (Int-1}.

o NaOH, Water, /L
P {,/ (}’A\ Mathanol . /;;/ OH
= ! Step-B =
S g
ini-B8 int-1

{800246] To a solution of the ethyvl 3-(24luoro-phenyl) propiclate (Int-B) (2.0 g, 10.42 mmol, 1.0 ¢q.}
in Methanol (5 mL) and HaO (15 ml) was added NaOH (0.916 g, 22.91 mmol, 2.2 eq.). The mixture
stirred at room temperature for 16 b, then concentrated in vacuum. The crade was diluted with water (100
k) and acidified with an ag. solation of 2M HCL This ag modure was extracted with ethyl acetate (2 x
200 mi} and the combined organic extracts were washed with brine (400 mb3, dried over sodium sulphate
andd concentrated in vacuum to provide to product of 3-(2-fluoro-phenyl) propiolic acid {Int-1} as solid.

(162, 93.63%).

Step-1: 3,3, 3-trifluoro-1-(2-fnore-phenylipropan-1-one {Ini-2).

Togni reagent,
Cu{QAC);, DM,
water, RT

Step-1

{000247] A Sealed test tube with a magnetic stirring bar was charged with 3-(2-fluorc-phenyl})
propiolic acid {1.6 g, 9816 mmol, 1.0 eq.) Togni-(I1) (6.4g, 19.632 mmol, 2.0 eq.) Cu{OAC) Ha(
(3.56g, 19.632mmol, 2.0eq), TMEDA (3.6mL,24. 54 mmol, 2.5eq.}, followed by dichloromethane
{16 mL} and H>O (24 wl). The reaction mixiure was stirred at room temperature. After stirring
for 24 h, the reaction mixture was extracied with dichloromethane (15 mbL=3), dried over sodium

sulphate, filtered and concentrated. The residue was purified with silica gel chromatography to
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provide pure product of 3,3 3-trifluoro-1-(2-flucro-phenyty propan-t-one {(Int-2}) as solid (6.200

g, 9.95 %),

Step-2: (£)-3-(dimethyiamine-1-(2-fluorephenyl)-2-(triffucromethyl) prop-2-en-1-one {Ini-
3%

o DMF-DMA
//\/,JJ\/CF Tolunen,80°C
Ny 3
o Stop-2
\‘”//\F
int-2 i3

1000248] To a stirred solution of 3,3 3-trifluoro-1-(2-flucro-phenylipropan-1-one (Int-2) {1 5 ¢,
7.28 mmol, 1.0 eq.)in Toluene (10 mL) was added N N-Dimethylformamide dimethyl-acetal (2.6
g, 21.84 mmol, 3.0 eq.) the reaction mass was heated at 6G °C for 16h. After completion of reaction
as mounitored by TLC, the reaction mixture was poured in ice cold water {100mL) and extracted
with ethyi acetate (50 mL*3}. The organic layer was washed with brine (100 mL), dried over
sodium sulphate and concentrated under reduce pressure to get residue. The residue was purified
by combifiash using 15-20% ethy! acetate in n-hexane as eluent to get (£3-3-(dimethylamino)-1-

{2-fluorophenyl}-2-(trifluoromethyl) prop-2-en-1-one (Int-3} (1.5 g, 78.91 %).

Step-3: 5-(2-fluerophenyl-4-(trifluoromethyl)- 1 H-pyrazole (Int-4).

NH NH,,
EtOH, 100°C

Step-3

int-3
int-4

600249 To a stirred solution of (2)-3-(dimethylamine}-1-2-flucrophenyl }-2-
{trifluoromethyljprop-Z-en-1-one (1.5 g, 6.95 ramol, 1.0 eq.) in tsopropyl alcohol (10 mi) was
added hydrazine hydrate (0.38 g, 7.65 mmol, 1.1 eq.) the reaction mass was heated at 80 °C for
16hr. After completion of reaction as monttored by TLC, the reaction mixture was concentrated
to get residue. The residue was purified by combiflash using 15-20% ethy! acetate in n-hexane

as eluent to get 5~+2-tluorophenyl -4-(trifluoromethyl)- 1H-pyrazole {Int-4) {0.90 g, 68 01%:).
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Step-4: Tert-butylé-(3-(2-flusro-phenyi)-4-{triflucromethyl }-1 H-pyrazol-1-yh)-I-azaspire
{3.3] heptane-2-carboxylate (Int-5} and
tert-butyle-(3-(2-fluero-phenyl)-4-{trifluoromethyl)- 1 H-pyrazol-1-yl}-2-azaspire 13.31

heptane-2-carboxylate {(Int-5A)

Bog.
M intG
\3(\ B Boc,
e i N
HN“E OMs L L:Lﬂ
/j%}‘ £5,C0,, DMF, 100°C “en L4 L F
o, s Ny B b
: SaaAY
NN £ CFy CFy
fnt-4 int-5 int-5A

{889238] To a solution of 5-(2-fluoro-5-methyiphenyhi-d-{triflucromethyl)-1H-pyrazole (Int-4)
{0.900 g, 39121 mmol, 1.0 eq} in N,N-Dimethylformamide (10 mL)}, tert-buty! 6-{{methyl
sulfonyl) oxy)-2-azaspiro]3 3 theptane~2-carboxylate {fut-C) (1.37g, 4,694 mmol, 1.2 eq.) and
cesium carbonate (2.54 g, 7.824 mmol, 2.0 eq.) were added, and the reaction mixture was heated
at 100°C for 16hr. After cooling to room temperature, the reaction mixture was poured 1nto

water {20 mL), and the solution was extracted with ethyl acetate (320 mL). The combined

organic layers were washed with brine (20 mL), dried over sodium sulfate, filtered and
concentrated under reduced pressure. The residue was purified by flash column chromatography
on sifica gel with ethyl acetate and n-hexane to get two region isomers of tert-butyl6-(5-(2-
fluoro-phenyl)-4-(trifluoromethyl)-1 H-pyrazol-1-yl)}-2-azaspiro] 3.3 theptane-2-carboxylate (Tni-
5} and tert-butyl6-(3-(2-fluoro-phenyl y-4-(triflucromethyl}- 1 H-pyrazol-1-yi)-2-

azaspiro[3 3theptane-2-carboxylate (Int-843 (1.0 g, 60.11%).

Step-5: 6-(5-2-fluove-phenyl-4-(irifluoromethyl)}- 1 H-pyrazol-1-yl}-2-azaspire [3.3] heptane
{(Int-6} and

6-(3-{2-fluoro-Sphenyi)-4-{triflusromethyl}-1 H-pyrazel-1-yh-2-azaspire [3.3] heptane (Iat-
6A}
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HN -
N \N L HN-—
Lu-. Ll—\ jﬂ .
\ DOMTFA, RT NN ‘“"k N
N\ Step-5 I 3 U :\\
ﬁ a8 Y
L/ S oFs EFs

int-§ Int-54 Int-6 int-8A

{600251] To a stirred solution of tert-butyl6-(5-(2-fluorc-pheny! 3-4-{trifluoromethyl }- 1H-
pyrazol-1-yh-2-azaspiro [3.3] heptane-2-carboxylate {Int-5) and tert-butylé-(3-(2-fluoro-
phenyl)-4-{trifluoromethyl}-1 H-pyrazol-1-y1}-2-azaspiro{ 3 3 Jheptane-2-carboxylate (Int-5A)
(1.0 g 0.6005 mmol,1.0 eq.) in dichloromethane (10 ml) was added Trifluroacetic acid (2.5 mL |
2.5vyat 0 °C. The reaction was stirred at room temperature for 16 br. After completion of
reaction as monitored by TLC, the reaction mixture was concentrated and triturated with
mixture of diethyl ether and hexane (1:1, 10 mi*3) to get two regio-isomers. &-{5-(5-fluoro-
phenyl}-3-methyl-1H-pyrazol-1-yl}-Z-azaspiro [3.3] heptane {In&-6} and 6-3-(S-fhuoro-phenyl)-
S-methyl-1H-pyrazol-1-yi)-2-azaspiro {3 3] heptane) (Int-6A) (1.5 g (TFA salt).

Step-6: 2-fluore-S-hydroxypheny(6-(53-(2-fluorephenyl}-4-(triflueromethyl}-1 H-pyrazol-1-
yij-Z-azaspive|3.3[heptan-2-yl)methanene (FSY-05-00474-001} and
2-fluere-5-hydrexyphenyi}{(6-(3-(2-fluorephenyi}-4-(triftuoromethyl)- 1 H-pyrazol-1-yi}-2-
arvaspiro{3.3jheptan-2-yDmethanone (PSY-05-00473-881}.

TF:N TFA HO\/\)LQH o
A N
- ij{"" | Hﬁﬁ N\{%’ LENPEN E‘L\i,\
| = . LS
N TN S TETY, Pymms N w\\ =S e \rw
2 AN == o e .
QN e Y o~ Lo
[\ E OF. Y ~ ﬁ 3 - ~‘“'\
e 3 BF; A e
F .. e
-8 Int64 PEY.05-0474-001 PSY-05-0475-601

{000252] To a stirred solution of6-(5-(S-fluoro-phenyl)-3-methyl-1H-pyrazol-1-y1}-2-

azaspiro[3 3 theptane(INT-5)&6-(3-(5-flucro-phenyl}-5-methyl-1H-pyrazol- 1-yi)-2-
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azaspiro[3.3theptane} (Int-5A) (0.500 g 1.537 mmol, 1.0 eq. ) in N, N-Bimethyiformanude (5.0
mi) were added, pyridine (1.07 g, 1537 mumol, 10.0 eq.}, TBTU (0.740 g, 0.2.306 mumol, 1.5
eq.) at 0 °C. Reaction to stirred for 15 min. then to add a 2-fluoro-5-hydroxybenzoic acid (0.359
g, 2.306 mmol, 1.5 eq.y at 0 °C. The resulting reaction mixture was stirred at room temperature
for 16hr. After completion of reaction as monitored by TLC, the reaction mixture was diluted
with water (15 ml) and extracted with ethyl acetate (3*20 mi) and again washed with sat.
NaHCO; solution. The organic fayer was dried over sodium sulphate and concentrated under
vacuum to get crude material which was purified by using reverse phase Prep-HPLC. To get two
fraction.

{000253] Fraction-1: (2-fluoro-5-hydroxyphenyl }(6-(3-(2-fluorophenyl)-4-{trifluoromethyl }-
tH-pyrazol-1-yl)-2-azaspiro[ 3.3 theptan-2-yDimethanone (PSY-03-00473-06013 (0.012 g 1.68 %).
LOMS: m/z 464.01 [M+HT'H NMR (400 MHz, DMSO-d) 6 9.68 (s, 1H), 8.12(d, /= 9.7 Hz, 11,
763-743{dq, /=193,99, 74 Hz 4H), 708 (q. /=95 Hz 1H), 6.85 (s, 1H), 6.77 (5. 1H), 450 {(dt, J
=143, 75Hz, 1H), 403(d, /=9.0Hz, 4H), 2.79 - 2.63 {(m, 4H).

{(00254] Fraction-2: 2-fluoro-S-hydroxyphenyl 6-(5-(2-fluorophenyl }-4-(trifluoromethyl -
tH-pyrazol-1-yl}-2-azaspiro[ 3.3 Jheptan-2-ylmethanone (PSY-05-006472-061) (0.031 g 4.35%).
LOMS: mz 464,41 [M+H]™. 'H NMR (400 MHz, DMSO-de) §9.69 (d, /=55 Hz, 1H), 8.62 (d.J =
9.6 Hz, 1H), 7.53 (s, 1H), 7.51 - 7.42 (m, 1H), 739~ 7.25 (m, 2H), 7.10 {q, J = 9.0 Hz, 1H), 6.85 - 6.84
(m, TH), 6.81 (s, 1H), 450 (dt, J =237 7.9 Hz, 1H), 4.16 (4. J= 10.3 Hz, 2H), 4.06 (d, J = 8.1 Hz, 2H),
274 ¢dd, S =249, 10.1 Hz. 4H).

Example 10: Synthesis of (2-fluove-5-hydroxyphenyl)(6-(3-(2-fluoro-5-methylpheny}-4-

(trifluoromeithyi)-1H-pyrazol-1-vi)-2-azaspire 3. 3 [he ptan-2-ylime thavone {Compound 474]; and (2-

¥
7

flworo-3-hydroxyphenyl}{6-(3-{2-fiuoro-S-methyiphenyli-4-(trifivoromethyl)-1 H-pyrazol- 1 -yi)-2-

azaspirof3. 3] heptan-2-yiimethanone {Compound 473 ]

Synthetic scheme:
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Step-A: ethyl 3-(2-fluero-3-methylphenyl) propiolate (Int-A).

O

-
o

Cuf, TEA, DMF,
Tetrakis Pd{0)

jes

int-A

=
Step-A = !
XN
int-B8

[000255]

A mixture of the Al-fluoro-2-iodo-4-methyibenzene (Int-A) (5.0 g, 2119 mmol, 1.0

eq.}, fetradis (Tripheny! phosphine) palladium (0} (2.4 g, 2.119 mmol, 0.1 eq )} and Cul {0.403

g, 2.119 mmol, 0.1 eq.} in Triethylamine (30 mbL} was purged with nitrogen and treated with

the ethyl propielate (2.28 g, 23 30 mmol, 1.1 eq.). The resultant mixture was stirred at room

temperature overnight. The reaction mixture was poured into sat aq NaHCO3 (Sodium

bicarbonate) and extracted with Ethyl acetate. The organic layer was washed with brine, dried
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over sodium sulfate, concentrated, and purified by flash chromatography {0-20% Ethyl
acetate/hexane) to get desired product Ethyl 3-(2-fluoro-S-methylphenyl) propiolate (Int-B} as

aclear oil. {1.0 g 22 89 %).

Step-B: 3-{2-fluoro-S-methylphenyl) propiolic acid (Int-1).

; NaQH, Watsr,
‘ o Meathanol

Stap-B

int-B int-1
{600236] To a solution of the ethyl 3-(2-fluoro-3-methylphenyl) propiolate (1.0 g, 4 854 ramol,
1.0 eq.) in Methanol {5 mL}and Ha03 (15 mL) was added NaOH (Sodium hydroxide} (0388 g,
9 7086 mmol, 2.0eq.}. The mixture stirred at room temperature for 16 h, then concentrated in
vacuum. The crude was diluted with HaO (100 mL) and acidified with an ag soluticn of 2M HCI
{(Hydrochloric acid). This ag mixture was extracted with Ethyl acetate (2 x 200 mL) and the
combined org extracts were washed with brine (400 mL), dried (MgS04), and concentrated in
vacuunt 1o provide to product of 3-(2-fluoro-5-methylphenyl) propiolic acid (Int-1) as a solid.

(0.500 g, 57.87 %)

Step-1: 3,3, 3-trifluere-1-(2-fluore-S-methylphenyljprepan-1-one (Int-2},

s Togni reagent, o
Jj\ Cu{OAc),,
e
v/‘v% OH DOM, water \\,’/‘\\\//U\\/CF%
9 st L
\\QX*\F F
it int-2

{000287] A Sealed test tube with a magnetic stirring bar was charged with 3-(2-fluore-5-
methylphenyl) propiolic acid (1.0 g, 5.6179 mumol, 1.0 eq.) Togni (1) (1 .77 ¢, 5.6179 mmol, 1.0
eq.} Cu{OAck -Hy( {Cupric acetate hydrate} (2.04 g, 11.24 mmol, 2.0 eq.}, TMEDA (1,2~
Bis(dimethylaminejethane) (1.306 g 11.24 mmol, 2.0 eq.}, followed by Dichloromethane (10
mL} and Hx( (30.5 mL} The reaction mixture was stirred at room temperature. After stirring for

24 hr., the reaction ruixture was extracted with Dichloromethane (15 mL » 3}, dried over sodium
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sulphate and concentrated. The residue was purified with silica gel chromatography to provide
pure product of 3,3 3-rifluoro-1-{2-fluoro-3-methylphenylpropan-1-one (Int-2) a5 solid {0.35¢

g, 28.32 %),

Step-2: (£)-3-(dimethylamino}-1-(2-fuoro-S-methyiphenyh)-2-(trifluoromethyl)} prop-2-en-

t-one (Ini-3).

o DME-DMA
Tolunen 80°C,
M/CFa
I Step-2
N

{600238] To a stirred solution of 3,3, 3-trifluoro-1-(2-fluoro-5-methylphenyl jpropan-1-one
(0.90 g, 4.12 mmol, 1.0 eq.} in Toluene (10 mL) was added N, N-Dimethviformamide
dimethylacetal (1.47 g, 12.38 mmol, 3.0 eq.) the reaction mass was heated at 60 °C for 16h.
After completion of reaction as monitored by TLC, the reaction mixture was poured in ice cold
water {100mL) and extracted with ethyl acetate (50 mL*3). The organic layer was washed with
bring (100 mL), dried over Na:SQO4 and concentrated under reduce pressure to get residue. The
residue was purified by combiflash using 15-20% ethyl acetate in hexane as eluent to get {(Z)-3-
{dimethylamino)-1-(2-fluoro-5-methylpheny!-2-{irifluoromethyl) prop-2-en-1-one (Int-3} (0.47
g 41.77 %).

Step-3: 5-(2-fluoro-S-methyiphenyl}-4-(trifluoremethyi}-1H-pyrazole (Int-d}.

NH,NH;, Y
. EtOH,80°C p

AmanAnsAnAnARARAARAAAAAARARAARRARAAAAAZER-

Step-3

Int-3 int-4
000259 To a stirred solution of {(Z)-3-{(dimethylamino}-1-(2-fluoro-5-methylphenyl)-2-
{trifluoromethylprop-2-en-1-one (0.47 g, 1.70 mmol, 1.0 eq.) in Isopropy! alcohol {5 mL) was
added hydrazine hydrate (0.128 g, 2.56 mmol, 1.5 eq.) the reaction mass was heated at 80 °C for

t6hr. After completion of reaction as monitored by TLC, the reaction roixtore was concentrated
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to get residue. The residue was purified by combiflash using 15-20% ethyl acetate in n-hexane
as eluent to get S+(2-fluoro-S-metbylphenyl-4-(tifluororethyl)-1 H-pyrazole (Ini-4) (0.290 g,
69.55%).

Step-4:  Tert-butyl6-{5-2-fuore-S-methylphenyl-d-(trifluoromethyl}-1H-pyrazol-1-y1)-2-
azaspirs {3.3] heptane-2-carboxyiate {Int-§) and
tert-butyle~-(3-(2-fluore-5-methylphenyl-4-(trifinoromethyl)- 1H-pyrazol-1-y1)3-2~

azaspire{3.3}heptane-2-carboxylate (Int-5A).

Boe,
N~ Boe, B
[ N QG‘N
|
un-N Ini- ”“1‘"’}\ L—ll—jl\
E
B \
+ i/k‘/ Cs,00;, DMF mma
N CF; Q
~ F Stap-4 \ )
tnt-4 nt-6 Int-5A

{000266] To a solution of 5~(2-ﬂuoro~S—methyiphenyi}mﬁ~’ triffuoromethyl)-1H-pyrazole (Int-4)
{0.270 g, 1.1005 mmol, 1.0eq.} in NN-Dimethylformamide (4 8 mlL)}, tert-butvl 6-((methyl
sulfonyljoxy)-Z-azaspire [3.3] heptane-2-carboxylate (Int-C) (0.386 2,1.328 mmol, 1 Zeq.) and
cestum carbonate (0.719 g, 2.213 mmol, 2.0 eq.} were added. The reaction mixture was heated
at 100 °C for 16 h. After cooling to room temperature. The reaction mixture was poured into
water {20 mL), and the solution was exiracted with ethyl acetate (3x20 mL). The combined
organic layers were washed with brine (20 mL}, dried over sodium sulfate, concentrated under
reduced pressure. The residue was purified by tlash column chromatography on silica gel with

n-hexane and ethyl acetate to get two region isomers of tert-butylo-(5-(2-fluoro-5-
methylphenyl)-4-(trittuoromethyl}- [ H-pyrazol-1-yl}-2-azaspiro [3.3] heptane-2-carboxylate
{Int-3) and tert-butvie-(3-(2-fluoro-3-methylphenyl }-4-(trifluoromethyh)- 1 H-pyrazol-1-y1)-2-
azaspiro[3 3theptane-2-carboxylate (Int-S5A) (0,450 g, 92.61 %)

Step-S: 6-{5-(2-fluore-S-methyiphenyi}-d-{trifluoromethyl}-1H-pyrazel-1-vi})-2-azaspire
{3.3] heptane (Int-6) and
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6-{3-(I-flnore-S-methyiphenyl)-4é-{trifluoromethyl}- 1 H-pyrazel-L-yl}-2-azaspire {3.3}
heptane (Int-6A),
Boc Bog A

"N " TFA HPEL HN
T L-L ‘3“ ‘

N . L, R DOCMTFART N ’
N“ 3 NN T T N
3 S /TN Step-8 «(
g . CF, CFy \ \\f/\ 3 CF3
int-8 int-5A ni-8 int-BA

{000261] To a stirred solution of tert-butyl6-(5-{2-fluoro-3-methylphenyl -4-(trifluoromethyi)-
tH-pyrazol-1-yl)}-2-azaspiro[ 3.3 theptane-2-carboxylate (Int-3) and tert-butyl6-(3-(2-fluoro-5-
methylphenyl)-4-(triftuoromethyl}- [ H-pyrazol-1-yl }-2-azaspirof 3 3 heptane-2-carboxylate {Int-
5A3(0.290 g, 0.6605 mmol, 1.0 eq.) in dichloromethane (3.0 mL) was added Trifluroacetic acid
{0725 mL , 2.5 v}y at 0 °C. The reaction was stirred at room temperature for 16 hr, After
completion of reaction a3 monitored by TLC, the reaction mixture was concentrated and
triturated with mixture of diethyl ether and n-hexane (1.1, 10 mL*3} to get two regin-isomers.
6-(5-{S~fluoro-2~-methylphenvl)-3-methyl-1H-pyrazol- ﬁ~yl) Z-azaspiro [3.3] beptane (Int-63
6-(3-(5-fluoro-2-methyiphenyl)-3-methyl- 1H-pyrazol-1-yi}-2-azaspiro [3.3] heptane) (Int-6A) as
a TFA salt (0.210 g, crude).

Step-6: 2-fluoro-S-hydrexyphenyl}{6-(5-(2-fluoro-S-methylphenyl}-4-(triflusromethyi}-1H-
pyrazel-1-yl)-2-azaspive]3.3jheptan-2-ylmethanone (PSY-05-00474-001) &
2-fluoro-S-hydroxyphenyi}{6-(3-(2-fluoro-S-methyipheny-4-(trifluoromethyl)- 1 H-pyrazol-
t-viy-2-azaspire]3.3jheptan-2-ylimethanone (PSY-05-00475-001).

-
o

e hE N ‘W
E\ A GFy oF, \ I
*F 3 \%/\F CF,
Int6 Int6A PSY.05.00474.001 PEV-05-00475-001

{000262] To a stitred solution of 6-(5-(5-fluoro-2-methylpheny}-3-roethyl-1H-pyrazol-1-y1}-
2-azaspiro{ 3.3 fheptane (Int-6) 6-(3-(5-fluoro-2-methylphenyl)-5S-methyl-1H-pyrazol-1-yl}-2-
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azaspiro[3.3theptanej{Int-6A) (0.210 g, 0.6192 mmol, 1.0 eq. } in N N-Dimethylformamide
(2.0 mL) were added pyridine (0.247 g, 6.192 mmol, 10.0 eq.}, 2-(iH-Benzotriazole-1-y1}-
1,1,3,3-tetramethylaminium tetra fluorcborate (TRTU} (0298 ¢ 09288 mmol 1.5 eq.) at 0°C
and stirred for 15 mins. Then to added 2-fluoro-3-hydroxybenzoic acid (0. 144g, 0.9288 mmol,
1.5 eq.) at 0 °C. The resulting reaction mixture was stirred at room temperature for 16h. After
completion of reaction as monitored by TLC, the reaction mixture was diluted with water {15
mi) and extracted with ethyl acetate (3*20 mL) and washed with sat. Sodium carbonate
{NaHCO;) solution. The organic layer was dried over sodium suiphate and concentrated under
vacuum to get crude material which was purified by using Prep-HPLC using 1% formic acid in

water: acetonitrile. To get two fractions.

{860263] Fraction-1: (2-fluoro-5-hydroxyphenyl X6-(3-(2-fluoro-5-methylphenyl)-4-
(triflucromethyl)-1H-pyrazol-1-yl}-2-azaspiro{3 3 Jheptan-2-yl )methanone (PSY-03-060475-001)
(0.023 g8.2%). LCMS: 47841 m/z IM+117, "H NMR (400 MHz, DMSO-dk) § 9.67 (s, 1H),
11(d, J=99Hz [H), 745 (s, 1H), 7.39-7.18 (m, 2H), 7.08 {q, /= 9.6 Hz, IH}, 6.85 (s,
TH), 6.77 (s, 1H), 449 (dt, J=14.5, 7.7 Hz, 1H), 403 (d, /= 8.7 Hz, 4H), 2.68 (ddt, /=512,
19.7, 8.6 Hz, 2H), 2.47 (m, 2H), 2.35(d, /= 9.5 Hz, 3H).

1800264] Fraction-2: (2-fluoro-3-hydroxyphenyl 6-(5-(2-tluoro-S-methylphenyl)-4-
{trifluoromethyl)-1H-pyrazol-1-yl)-2-azaspiro{3 3 theptan-2-yDimethanone (PSY-03-00474-001)
(0.011 3.9 %), LOMS: mz 478.40 [M+1]" 'H NMR (400 MHz, DMSO-ds) 5 9.67 (s, 1H), 8.1
{(d, /=99 Hz, 1H), 729-720 (m, 3H), 7.09 {g, /= 9.6 He, 1H), 684 (5, 1H), 6.79 (5, 1H}, 488
(dt,./=145,7.7THz, 1H), 403 (d,./J=87Hz 4H) 2.74 (ddt, /=512, 19.7 8.6 Hz 4H) 235
{d,/=95Hz 3H).

Example 11: Synthesis of (6-(5-(2,5-Diflucrophenylj-4-methyi-1H-pyrazol-1-vi)-2-azaspive {3.3]
frepian-2-vi} (2-fluoro-3-hydroxyphenyl) methanone [Compound 476] and

(6-(3~( 2, 5-Diftuorophenyl)-4-meihyl-1 H-pyrazol-{-vij-2-azaspiro {3.3] heptan-2-yi) {2-fluoro-3-

hydroxyphenyl) methanone [Componnd 477]

Synthetic scheme:
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Step-1: Synthesis of (3-1-(2, 5-Difluovophenyl)-3-{dimethyl amine}-2-methyiprop-Z-en-1-
one {(Int-2}.

DMF-DMA,
Toluene, 100°C

Step-1

int-1 int-2

{660263] To a stirred solution of 1-(2,5-Difluorophenyhpropan-1-one (1.0 g, 58768 mumol, 1.0
eq.) in Toluene (10 mL) was added N,N-Dimethylformamide dimethylacetal (3.0 mL, 29.384
mmol, 5.0 eq.) the reaction mass was heated at 100 °C for 16h. After completion of reaction as
monitored by TLC and LCMS. After completion, reaction mixture was poured in ice cold water
{50 mL) and extracted with ethyl acetate (20mL*3}). The organic layer was washed with brine
(50 mL), dried over Sodium sulphate and concentrated under reduce pressure to get residue. The
residue was purified by combi flash using 30-40% ethyl acetate in hexane as eluent to (Z)-1-(2,

5-Ditluorophenyl}-3-{dimethy! amino}-2-methylprop-2-en-1-one (Int-2) (1.1 g, 84.61%).

Step-2: Synthesis of 5-(2,5-Difluovophenyl)-d-methyl-1H-pyrazole (Int-3}
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Mo N-NH,, AcOH,
iPA, 80°C

Step-2

int-2

[600266] To a stirred solution of (2)-1-(2, 5-Difluorophenyly-3-{dimethylamino)-2-
methylprop-2-eo-1-one (1.1 g 4.88 mmol, 1.0 eq.} in Isopropyl alcohol {20 mL.)} was added
hydrazine hydrate (0.36mL, 7.33 mmol, 1.5 eq.) the reaction mass was heated at 80 °C for 16h.
After completion of reaction as monitored by TLC and LCMS, the reaction mixture was
concentrated to get residue. The residue was purified by combi flash using 20-30% ethyl acetate
in hexane as eluent to get 5+(2,5-Difluocrophenyl)-4-methyl-1H-pyrazole (Int-3} (0.80 g,
84.38%).

Step-3: Synthesis of Tert-butyl 6-(5-(pyridin-3-yi}-3-{trifluoromethyl}-1H-pyrazol-1-y)-2-
araspire{3.3jheptane-2-carboxylate and Tert-butyl 6-(3-{pyridin-3-yi}-5-{triflusromethyl)-

tH-pyrazol-1-yl}-2-azaspire|3.3 heptane-2-carboxylate (mix of Int-4 and Int-4A)

BQC\N
im-C Boc.
N Boc.
. OMs ﬂ:xcx\ F
s N
7 05,005, DMF, 100°C N7 . N’N\ ==
N'N Step-3 F = P \ /
g H F
F
int-3 intd int-44

[000267] Toa well stirred reaction mixture of 3-(3-(Trifluoromethyl)-1H-pyrazol-5-vl)
pyridine (0.800 g, 4.12 mmol, 1 0 eq.), C5:C0; (2.01 g, 6. 18 mmol, 1.5 eq.) in N N-di methy]
formamide (10 mL) was added Tert-buty! 6-{(methyl sulfonvl) oxy)-2-azaspiro {3.3] heptane-2-
carborylate (144 g, 4.94 mmol, 1.2 eq ). The reaction was heated at 100 °Cfor 12 h After
completion of reaction as monitered by TLC, the reaction mixture was poured in water {100
mL) and extracted with ethyl acetate (S0 mL*3). The organic layer was washed with brine (100
ml), dried over Sodiam sulphate and concentrated under reduce pressure to get residue. The
residue was purified by combi flash using 30-50% ethyl acetate in hexane as eluent to get to

mixture of Int-4 and Int-4A (1.0 g, 62.5%).
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6-{5-(2.5-difluerophenyl}-4-methyl-1H-pyrazol-1-vi)-2-

azaspire{3.3theptane TFA salt (Int-§) and 6-(3-(2,5-difluorophenyl}-4-methyl-1H-pyrazol-

1-yi}-2-azaspiro]3.3jheptane TFA salt (Int-3A).

DC\N_,_ BCG\N, TFA HN- TEA
L%jk xiEl% R \ N N F
N, N’N\>_ ”"// PCM,TFA N7y %\ NE
o E:-\ \\ P G + N '\
g - Step-4
e G A" P N W
\' S E F
2/ F
int-44
int-4 int-§ int-58

[060268] Toa well stirred reaction mixture of Int-4 and Int-4A (1.0 g, 2.5706 mmol, 1.0 eq.)
in dichloromethane (10 mL) was added TFA {2.0 mL) dropwise at 0 °C. After completion of
reaction as monitored by TLC and LOME, the reaction mixture was concenirated to get TFA salt

of Int-S and Int-3A (1.1 g).

Step-5: Synthesis of (6-{5-(2,5-Diflucrophenyl)-4-methyl-i1H-pyrazol-1-yi)-2-azaspire [3.3}
heptan-2-y1} (2-fluore-3-hydroxyphenyl} methanone and {(6-(3-(2,5-Difluorophenyl)-4-
methyl-1H-pyrazol-1-yl)-2-azaspive  [3.3]
methanone (PSY-03-80476-001 and PSY-05-00477-061),

heptan-2-vly  (2-fluoro-S-hydroxyphenyl)

Q
HDY/”][)LQH
| o}
- SN
o %/\ ¥ K, iy i
i HY L N N ;
Sl L R TETU, By, TN HoL g~ b - ‘
Wy (BN Dwr. RY e A RS
o ¥ b Seps Nyt SN LA g
e \/\\\ \ S Step /‘_\/ N.L \>..-'L y
e mF A F F\("\\ \& \*i %
b '
intd 5% Fro2 Fr.y
PEY-58.8478-604 PSY-Q5-8477-901

600269 To a well stirred reaction mixture of Int-5 and Int-SA {1.13 g, 2.9230 momol, 1.2 eq.).
Pyridine (6.98 mL, 12.1794 mmol, 5.0 eq.}, 2-Fluoro-5-hydroxybenzoic acid (0.38 g, 2.4358
mmol, 1.0 eq.) in N N-dirmethyl formamide (5 mL) was added TRTU (0.321 g, 3.6538 rmumol,
1.5 eq.) at 0°C. The reaction mass was stirred at room temperature for 3-4 hr. After completion
of reaction as monitored by TLC and LCMS, the reaction mixture was poured in water {100 mL)
and extracted with ethyi acetate (50 mL*3). The organic faver was washed with saturated

solution of sodium carbonate (50 mL) and brine (100 mL}, dried over sodium sulphate (NaxS04)
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and concentrated under reduce pressure to get residue. The residue was purified by combi flash
using 40-50% ethyl acetate in hexane as elaent. The crude was submitied to prep-HPLC for
purification. (PSY-05-00476-001-FR-2: 0.308 g, 20.95%) (PSY-05-60477-001-FR-1: 0.096 g,
6.53%}.

{060276] Fraction-1: (6-(3-(2,5-Difluorophenyl)-4-methvl-1H-pyrazol-1-yiy-2-azaspiro {3.3]
heptan-2-yl) (2-tluore-S-hydroxyphenyl) methanone (PSY-05-6477-861 Fr-1). LCMS: mz
428.03 [M+17". 'H NMR (400 MHz, DMSO-ds) 6 7.52 - 7.40 (m, 3H), 730 (dd,./= 54,28
Hz 1H), 7.08{g, /=89 Hz 1H),685(d J=39Hz IH), 681 -675 (m, 1H), 447 (dt, J=
15,6, 7.8 Hz, 1H), 4.07 (dd, /=24 5, 5.0 Hz, 4H), 2.60 (dd, ./ = 202, 8 3 Hz, 4H), 1.90 (5, 3H).
{660271] Fraction-2: (6-(5-(2,5-Ditluorophenyl )-4-methyl-1H-pyrazol-1-yi}-2-azaspiro {3.3]
heptan-2-yl) (2-tluoro-S-hydroxyphenyl) methanone (PSY-05-00476-001 Fr-23. LCMS: m/z
4283 [M+17 "H NMR (400 MHz, DMSO-d6) § 9.69 (s, 1H}, 7.72(d,J = 5.9 Hz, 1H), 739 -
726{(m,3H), 7.10(q, J=9.1Hz, 1H),682-687(q,/=91Hz 1H),0674-679(q, /=01
Hz, 1H), 476 (dt, /=233, 79 Hz, 1H), 4.15(d, /=112 He, 2H), 405 (d, /= 8.7 Hz, 2H}, 276
—2.60 {m, 4H), 1.99 (s, 3H).

Example 12: Synthesis of (6-14-Cyclopropyl-5-{ 2-(trifluorometiyl) phenyil-1 H-pyrazol-i-y{)-2-
azaspire (3.3} heptan-2-yi} (2-fluoro-5-hvdroxvphenyll methanone (PSY-05-00488-001); (6-(4-
Cyelopropvl-3-(2-ttrifluorometiyl) phenyi)-1H-pyrazol-1-ylj-2-azaspire [3.3] heptan-2-yi) (2-fiuoroe-3-
hvdroxyphenvi) metharone (PSY-05-00489-001),; (2-flucro-S-hydroxypheny}{6-(3-(2-(trifluoro meihyl)
phexyl)-1H-pyrazol-1-vi}-2-azaspivo {3.3] hepian-2-yiimethanone (PSY-03-00525-001); and (2-fluoro-3-
hvdroxyphenyl)(6-(5-(2-(triflucro methyl) phenyil-1H-pyrazol-1-vij-2-azaspire [3.3] heptan-2-

Vijmeihanone (PSY-05-00526-801 ).

Synthetic scheme:
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Step-1: Synthesis of {(E}-3-(Dimethyl amino)-1-{2-(triflucromethyl} phenyl) prop-2-en-1-ane
{Int-2}

G
DMF-DMA,
O Toluens,100°C, 164 @:l\%i\;/
Step-1
CFs ¥ CFy
Int-1 Int-2

[880272] To a stirred solution of 1-(2«Trfluoromethyl) phenyl) ethan-1-one (10.0 g, 3319 mool, 1.0
eg.} in Toluene (100mL) was added N, N-Dimethylformamide dimethyl acetal (20.56 mL, 265.95 mmol,
5.0 ¢q.). The reaction mass was heated at 100 °C for 16h. After completion of reaction as monitored by
TLC and LOMS, reaction raixture was poured in ice cold water (30 mL) and extracted with ethvl acetate
(75 mL*3), The orgamc layer was washed with brine (100 mL), dried over Na, 804 and concentrated
under reduce pressure to get residue. The residue was purified by combi flash using 30-40% cthyl acetate
i n-hexane as eluent to (E3-3-(Dimethyvl andno}-1-2-(trifluoromethyl} phenvl) prop-2-en-1-one {Int-2)

(11.12 3. 86.06%).

Step-2: Synthesis of 5-(2-(Trifluoromethyl) phenyl-1H-pyrazole (Ini-3),

NH,-NH;, NN
NTE,

1PA,R0°C .
R
Step-2
CF,
Int-2 fat-3
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{680273] To a stirred solution of (E)-3-(Dimethyl amino)-1-(2-{trifluoromethyl) phenyl) prop-
2-en-1-one (11.12 g, 45.7613 mmol, 1.0 eq.} in Isopropanot (100 mL) was added hydrazine
hydrate (2.19 mL, 68.64 mmol, 1.5 eq.}. The reaction mass was heated at 80 °C for 16h. After
completion of reaction as monitored by TLC and LCMS, the reaction mixture was concentrated
to get residue. The residue was purified by combi flash using 20-30% ethyl acetate in n-hexane

as eluent to get S~+(2-(Trifluoromethyl) phenyl)-1H-pyrazole (Int-3) (8.67 g, 89.38 %;).

Step-3: Synthesis of 4-ledo-5-(2-(triflusromethyl} phenyl}-1H-pyrazole {Int-4).

an-N  NIS, DMF —
 y “C, 16 b Y
!’\ i A o !/‘\‘ S
Step-3 b\ I
~ Cs # Ty
Int-3 Int-4

600274] Toa well stirred solution of S-(2-{ Trifluoromethyl) phenyl)- 1H-pyrazole (8.67 g,
40.86 munol, 1.0 eq } in N N-dimethyl formamide (90 mL} was added N-lodo succinamide
(1011 g 44 94 mmol, 1.1 eq.) in reaction mixture. The reaction was heated at 80 °C for 16 h.
After compietion of reaction as monitored by TLC, the reaction nmixture was poured in ice water
{100 mL} and extracted with ethyl acetate (100 mL*3). The organic layer was washed with brine
{100 mL), dried over Na;SOs and concentrated vnder reduce pressure to get residue. The residue
was purified by combi flash using 30-50% ethyl acetate in n-hexane as eluent to get to 4-lodo-5-

(2-{triflnoromethyl ) phenyl)- UH-pyrazole (Int-4) (9.2 g, 66.6 %).

Step-4: Synthesis of 4-Iodo-1-(4-methoxybenzyl)-5-(2-(irifluoromethyl) phenyl}-1H-pyrazole
{Int-5).

HN-N PMBCLK,CO,;  PMB(
~ D DMF RT 3h

int-4

600275] Toa well stirred solution of 4-lodo-3-(2-(trifluoromethyl) phenyl)-IH-pyrazole (9.2
2,272  mmol, 1.0 eq.), CC s (13.26 g, 40.82 mmol, 1.5 eq.) in N, N-dimethy! formamide
{100 mL} was added 4-Metoxybenzyl chloride (4 44 mL, 32.66 mmol, 1.2 eq.). The reaction

was stirred at room temperature for 2-3 h. After completion of reaction as monitored by TLC
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and LCMS, the reaction mixture was poured in ice water {100 mL) and extracted with ethyl
acetate (100 ol *3). The organic layer was washed with brine (100 mL), dried over Nax8Qqand
concentrated under reduce pressure to get residue. The residue was purified by comby flash
using 30-50% ethyl acetate 1o n-hexane as eluent to get 4-lodo-1-(4-methoxybenzyl}-5-(2-

{trifluoromethyl) phenvl)-1H-pyrazole {Int-58} (10.10 g, 81.0 %

Step-5: Synthesis of 4-Cyclopropyl-1-(4-methoxybenzyl}-5-2-{trifluoromethyl} phenyl}-1H-
pyrazele {Int-6).

HO,
’B
HO
PMEB T i PMB
N »N\ Tetrakis pdl(!)), . I\"f%
{. KPP0, Toluene, 80°C {
C\Y/L:\ e 5/:,\( ™
Step-5 i i
o I P }
J\ca S e
Int-S inbG

1860276] To a well stirred reaction mixture of 4-lodo-1-(4-methoxybenzyl}-5-{2-
{triftuoromethyl) phenyl)-1H-pyrazole (10.10 g, 22.05 mmol, 1.0 eq.), Cyclopropy! boronic acid
{3.78 g, 44. 10 mmol, 2.0 eq.), potassium phosphate (K3POy) (14.04 ¢, 66,15 mmol, 3.0 eq.} in
Toluene (100 rul). Noggy was purged for 20 min, after that Tetrakis PAOY (1.27 g, 1.102 mmol,
1.2 eq.) was added and heated the reaction mixture for 80 °C for 48 h. After completion of
reaction as monitored by TLC and LCMS, the reaction mixture was filtered through cellite bed,
washed with ethyl acetate (3 ¥ 15 ml.). Filtrate was diluted in water (100 mL} and extracted
with ethyl acetate (100 mL*3). The organic layer was washed with brine (100 mL), dried over
Na;SO;s and concentrated under reduce pressure to get residue. The residue was purified by
combi flash using 0-50% ethyl acetate in n-hexane as eluent to get to 4-Cyclopropyi-1-{4-

methoxybenzyl)-S-(2-(trifluoromethyl ) phenyh-1H-pyrazole (Int-6) (4.5 g, 54.32 %,;.

Step-6: Synthesis of 4-Cyclopropyl-5-(2-{trifluoromethyl} phenyl}-1 H-pyrazole (Int-7).

PMB i
NN TFA, Anisole, HN"N\
N 120°C,12h —
NS rrr—————————
Step-6
F
CFy ¢
int-§ int-7
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{680277) To a well stirred reaction mixture of 4-cyclopropyl-S-(2-fluorophenyt)-1-(4-
methoxybenzyl)-1H-pyrazole (4.5 g, 12.06 mmol, 1.0 eq.) tv 40 mL Anisole, was added 4.5 mlL
Trifluoro acetic acid (TFA). The reaction mixture was heated at 120 °C for 12 h. After
completion of reaction as monitored by TLC and LCMSE, the reaction mixture was poured in
water {100 mL) and extracted with ethyl acetate (50 mL*3). The organic layer was washed with
brine (100 mL}, dried over Na; S04 and concentrated under reduce pressure to get residue. The
residue was purified by combi flash using 30-80% ethyl acetate in n-hexane as eluent to get {o 4-

Cyclopropyl-5-(2-(tniflucromethyl} phenyl}-1H-pyrazole (Int-7} (1.67 g, 54.79 %).

Step-7: Synthesis of tert-butyl 6-(d-cyclopropyl-3-(2-(irifluoromethyl) phenyl}-1H-pyrazel-
t-yiy-2-azaspire |3.3] heptane-2-carbexyiate (Int-8) and
Tert-butyl 6-(4-cyclopropyl-5-(2-(triftuoromethyl) phenyl)-1H-pyrazol-1-yh-2-azaspire [3.3]

heptane-2-carboxylate (Int-8A},

HBoe.

N -
[ 8oc.,
A\‘ X\QMS 0 Ny liac\.,\
- \> Co,C05, DMEBISC, 128 w‘\j\ B s ,)\
/ \~\/ ‘(\ o N'h\ e‘/:: :\ *
O S 20
AR \ (\ 9 \b
b LAy
a7 e Tat-gA

{000278] Toa well stirred reaction mixture of 4-cyclopropyl-5-(2-fluorophenyl)-1H-pyrazole
(167 g, 6.02 mmol, 1.0 eq.} Cs2C0: (32 g, 9.94 mmol, 1.5 eq.) in N N-dimethyl formamide (15
mL} was added Tert-butyl 6-((methyl sulfonyloxy)-2-azaspiro [3.3] heptane-2-carboxylate
{1.92 g, 6.62 mmol, 1.0 eq.). The reaction was heated at 80 °C for 12 h. After completion of
reaction as monitored by TLC and LCMS, the reaction mixture was poured in water (50 mL)
and exiracted with ethyl acetate (50 mL*3} The organic layer was washed with brine (50 mL)},
dried over Nax8O4 and concentrated under reduce pressure 1o get residue. The residue was
putified by combi flash using 30-50% ethyl acetate 1o n-hexane as eluent to get to mixiure of
two regio isomer tert-butyl 6-{(4-cyclopropyl-3-(2-(triffuoromethyl jphenyl)- 1 H-pyrazol- 1-yi}-2-
azaspiro| 3.3 theptane-2-carboxyiate (Ini-8) and tert-butyl 6-(4-cyclopropyl-5-(2-
(triflucromethyl}phenyl}-1H-pyrazol-1-yl}-2-azaspirof 3 3theptane-2-carboxylate (Int-8A4) (1.5

g, 50.63 %),
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Step-8: Synthesis of &-{d-cyclopropvi-3-(2-(triffusromethyliphenyl)-1 H-pyrazol-1-yi)-2-
azaspiroid.3theptane {(Int-%) amd  6-{4-cycloprepyl-3-(Z-(iriflueromethyliphenyl}-1 H-
pyrazel-1-yl}-2-azaspiro[3.3]heptane (Int-3A).

Boo Boc.., TFA TEA et
N . N HM HNY
[ FaG TFA, DOM LAy FaC, L
Y N LM“:X\M,N RY, 81 AN ,\f;'\ ‘-f\’\N_.N
NN LT+ Ny I U4 7+ Ly
= S == Siep-8 = P
\ i) 1
-‘> ‘\{f‘CFal/ L> ‘L_f“c;mf)
int8 -84 -3 int-82

{000279] Toa well stirred reaction mixture of tert-butyl 6-(4-cyclopropyl-3-(2-
(trifluoromethyl)phenyl)- 1H-pyrazol-1-yl}-2-azaspiro| 3 3 theptane-2-carboxylate (Tnt-8) and
tert-butyl 6-(4d-cyclopropyl-S-(2-(trifluoromethyljphenyl -1 H-pyrazol-1-yi)-2-

azaspiro[3 3theptane-2-carboxylate (Int-8A (1.5 g 2.57 mmol, 1.0 eq.) in dichloromethane (10
ml} was added trifluoroacetic acid {TFA) (2.0 mL.) dropwise at 0°C and stirred for 2-3 h.. After
completion of reaction as monitored by TLC and LCMS, the reaction mixture was concentrated
to get TFA salt of 6-(d-cyclopropyl-3-(2-{trifluoromethyliphenyl -1 H-pyrazol-1-yi}-2-
azaspiro[3.3theptane (¥nt-%) and 6-{4-cyclopropyl-3-(2-(trifluoromethylyphenyl}- 1 H-pyrazol-1-

yi-2-azaspirof3.3 Jheptave (Int-843) (1.7 g).

[060280] Step-9: Synthests of (6-(4-Cyclopropyl-5-(2-(tritluoromethyl } phenyi)-1H-pyrazol-
1-yly-2-azaspiro {3.3] heptan-2-yl} (2-flucro-S-hydroxyphenyl} methanone (PSY-05-00488-001}
and {6-(4-Cyclopropyl-3-(2-(trifluoromethyl) phenyly-1H-pyrazol-1-yh-2-azaspiro {3 3] heptan-
2-y1} {2-fluoro-5-hydroxyphenyl) methanone (PSY-05-00489-001).
{2-tlucro-5-hydroxyphenyl }6-(3-(2-(trifluoromethyl yphenyl }- IH-pyrazol-1-yi}-2-azaspiro |3 3]
heptan-2-yDimethanone (PSY-05-00525-001) and (2-fluoro-S-hydroxyphenyl {6-(5-(2-
{trifluoromethyljphenyl)- 1 H-pyrazol-1-yl)-2-azaspiro[3. 3 theptan-2-yl jmethanone (PSY-05-
00526-001).
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[800281] Toa well stirred reaction mixture of TFA salt of 6-(4-cyclopropyl-3-(2-
(triflucromethyl)phenyl}-1H-pyrazol-1-yl}-2-azaspiro]3 3 theptane (Int-9} and 6-(4-cyclopropyl-
5-(2-(trifluoromethylphenyty-1H-pyrazol-1-yl}-2-azaspiro[3 3Theptane (Int-9A) (1.7 g 492
mmol, 1.2 eq.}, Pyridine (1.65 mL, 20.51 mmol, 5.0 eq.), 2-Fluoro-5-hydroxybenzoic acid
{(0.640 g 4. 10 mmol, 1.0 eq.) in NN dimethyl formamide (5 mL) was added TBRTU (197 ¢
6.1538 mmol, 1.5 eq) at 0°C. The reaction mass was stirred at room temperature for 16 h. After
completion of reaction as monitored by TLC and LCMS, the reaction mixture was poured in
water (S0 mL) and extracted with ethyl acetate (S0 mL*3). The organic layer was washed with
saturated solution of sodium carbonate (50 mL) and brine (100 mL), dried over NayS0O4 and
concentrated under reduce pressure to get residue. The residue was purified by combi flash
using 0-100 % ethyl acetate in n-hexane as eluent to get crude product. Which was purified by
prep- HPLC to obtained two fractions.
[600282] Fraction-1: (6-{4-Cyclopropyl-5-(2-(triflucromethyl y phenyl-1H-pyrazol-1-v1)}-2~
azaspiro [3 3] heptan-2-y1} (2-fluoro-S-hydroxyphenyl) methanone (PSY-05-00488-0013 (0.020
[ %) LOCMS: mz 486.33 [M+H]™ NMR: 'H NMR (400 MHz, DMSO-ds) § 9.73 (s, 1H), 791
(4. J= 126, 8.1 Hz, 1H), 7.83 ~ 7.69 (m, 2H), 7.40 (t, /= 8.0 Hz, 1H), 7.26 (&, J= 10.1 Hz, 1H), 7.04
{dt, /= 173,92 Hz, 1H), 6.74 (s, 2H}, 409 {dd, J = 14.2, 68 Hz, 1H), 4.01 - 3.91 (m, 4H}, 2.63 {s, 2H},
254 (s, 2Hy, LR (m, 1H), 059 (s, ZH3, 039 (d, /= 15,1 Hz, ZH).
{000283] Fraction-2: (6-(4-Cyclopropyl-3-(2-(trifluoromethyl } phenyl}-1H-pyrazol-1-yl)-2-
azaspiro [3 3] heptan-2-yl) (2~ﬂuor0-5n1ydroxyphenyi} methanone (PSY-05-66489-001)
{0.07613 g, 3.20 %). LOMS: m/z 486 33[M+H]". 'H NMR (400 MHz, DMSO-d6) 3 9.67 (s, 1H), 7.83
(s, TH), 7.72 (d, J= 5.2 Hz, 1H), 7.63 (s, 1H), 7.53 (s, 2H), 7.09 (d, ./ = 8.9 Hz, 1H}. 6.85 (s, 2H), 470
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(d,J =74 Hz, 1H), 412 (d, J = 10.2 Hz, 2H). 4.00 (&, J = 8.5 Hz, 2H), 2.65 (dd, /= 19.9, 11.1 Hz, 4H).
1,29 (m, 1H), 0.67(d.J= 6.9 Hz, 2H), 0.41 (5. 2H).

[860284] (NOTE: In Suzuki coupling reaction, dess-iodo of Int-5 observe along with Int-6
product. There was no separation on TLC, LCMS. We used this mixture for next several steps.
in Last Prep-HPLC purtfication, we had isolated Product as dess-CF; product of PSY-05-0(438-
001}

[000288] Fraction-3: (2-fluoro-S-hydroxyphenyl }{6-(3-(2-(triflucromethyiphenyl - 1H-
pyrazol-1-yi}-2-azaspiro {3 3] heptan-2-y! ymethanone (PSY-05-80525-081) (0.028 g, 1.18 %),
LOMS: vz 446,30 [MAH] . 'H NMR (400 MHz, DMSO-dy) 5 9.64 (s, 1H), 7.89 (5. 1H), 7.78 - 7.71
(m, 7H), 7.38 (d,J = 9.1 Hz, 1H), 7.42 (s, 1H), 7.03 (5, 1H), 6.82 ¢s, 1H), 6.75 (s, 1H), 6.28 (s, 1H). 4.26
(s, 111, 3.99 (d. J= 192 iz, 4H), 2.78 (s, 4H).

[860286] Fraction-4: (2-fluoro-3-hydroxyphenyD6-(5-(2-{trifluoromethyl phenyl 3 1H-
pyrazol-1-y)-2-azaspiro {3.3] heptan-2-yl)methanone (PSY-05-00326-001} (0. 19 g, 8.25 %)
LCMS: sz 446 20 [M+H]" 'H NMR (400 MHz, DMSO-di} 89.66 (d, /=74 Hz, 1H), 782¢dd. /=
16.3, 90 Hz, 2H}, 7.73 - 7.54 (m, 3H), 7.08 {q. /=88 Hz, 1H), 6.88 - 6.82 (1n, 1H}), 6.79 (s, 1H), 642
(s, LH), 4.82 (dt. J = 23.6, 7.9 Hz, 1H), 414 (d, J = 10.1 Hz, 2H), 4.04 (d, J= 7.9 Hz, 2H), 2.71 (dt, J =
17.5,10.4 Hz, 4H).

Example 13: Synthesis of (6-(3-cyclopropyl-5-(53-fluoro-2-methylphenyl)-1 H-pyrazol-{-yi}-2-
azaspive [3.3] heptan-2-vi)(2-fluoro-S-hydroxyphenylmethanone [Compownd 490]; and (6-(5-
cyclopropyi-3-(S-flworo-2-methylphenyl)- 1 H-pyrazol-1-yij-2-azaspiro {3.3] heptan-2-y{j{2-
fluoro-S-hydroxyphenylymethanone [Compound 491].

Synthetic scheme:
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Step-1: 1-cyclopropyi-3-(3-fluerc-2-methylphenyl) propane-1,3-dione {Int-2):

o

g

NaH, Ether,0°C

Siep-1

int-1 int-2

{000287] To a stirred solution of 1-(5-fluoro-2~-methylphenyijethan~-i-one (2.0 g, 13.15 mmol,
1.0 eq.) in Diethyl ether (10 mL) was added NaH 60% (2.1 g, 52.63 mmol, 4.0 eq.)at 0 °C,
followed by the dropwise addition of ethyl cyclopropane carboxylate (7.5 g, 65.78 mumol, 5.0
eq.). The reaction mass was stirred at room temperature for 4-3 hr. After completion of reaction
as monitored by TLC. The reaction mixture was poured in water (100 mL), acidified with 10%
dilute HCI and extracted with ethyl acetate (50 mL*3). The organic layer was washed with brine
{100 raL), dried over NaxSO4 and concentrated under reduce pressure to get residue. The residue
was purified by combiflash using 2-5% ethyl acetate in n-hexane as eluent o obtain

cvelopropyt-3-(5-fluore-2-methyiphenyhpropane-1,3-dione (Int-2) (2.7 ¢, 93.27%).

PRY-05-00490 Int-3 3-cvclopronvl-5-{5-fluoro-2-methviphenvil-1 H-nvrazole:
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{600288] To a stirred solution of obtain 1-cyclopropyl-3-(S-fluore-2-methylphenyl)propane-
1,3-dione (Int-2) (2.7 g, 12.44 mmol, 1.0 eq.} in Isopropyl alcohol (30 mL) was added hydrazine
hydrate (0.93 g, 18.66 mmol, 1.5 eq.} the reaction mass was heated at 80 °C for 16 hr. After
completion of reaction as monitored by TLC, the reaction mixture was concentrated to get
residue. The residue was purified by combiflash using 15-20% ethyl acetate tn n-hexane as

eluent to 3-cvclopropyl-3-(5-fluoro-2-methyiphenyl)-1H-pyrazole (2.4 g, 90.53 %

Step-3: Tert-buiyl  6-(G-cydepropyl-5-(3-fluere-2-methylphenyl -1 Hopyrazol-1-yh)-2-
azaspire {3.3] heptane-2-carboxyiate (Int-4}) and
Tert-butyl 6-~(S-cyclopropyl-3-(5-{luoro-2-methylphenyl)-1 H-pyrazol-1-yl)-2-azaspive [3.3]

heptane-2-carboxylate {(Int-4A).

N —
. //,\I 2y, N| :—N\ >z\
\L\/ ) S \ f
¥
int-3 Intd8

[00028%] To a well stirred reaction mixture of 3-cyclopropyl-5-(5-fluoro-2-methyiphenyl)-1H-
pyrazole (Int-33 (1.3 g, 599 mumol, 1.0eq.), C5:C0: (29 g 898 mamol, 1.5 eg. ) in NN~
dimethyl formamide (10 mL) was added tert-butyl 6-{(methyl sulfonyoxy}-2-

azaspiro[3 3theptane-2-catboxyiate {1.74 g, 5.99 mmol, 1.0 eq.). The reaction was heated at 100
°C for 12 hr. After completion of reaction as monitored by TLC, the reaction mixture was
poured in water {100 mL} and extracted with ethyl acetate (50 mL*3). The organic layer was
washed with brine (100 mL), dried over NaxSO4 and concentrated under reduce pressure to get
residue. The residue was purified by combiflash using 30-35% ethyl acetate in n-hexane as

eluent to get the mixture of tert-butyl 6-(G-cyclopropyl-5-(5-fluoro-2-methyiphenyl)-1H-
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pyrazol-1-yl)-2-azaspirof3 3 theptane-2-carboxvlate (int-4) and tert-butyl 6-(S-cyclopropyl-3-(5-
fluoro-2-methyipheny - 1H-pyrazol-1-yl)}-2-azaspiro[3 3 theptane-2-carboxylate {int-44) (0.80
g, 3734 %),

Step-4:  6-(3-cyclopropyl-5-(5-fluere-2-methyiphenyl)-1 H-pyrazob-1-yi}-2-azaspire  [3.3]
heptane (Int- 5) and
6-{S-cyclopropyl-3-(S-fluore-2-methylphenyl}- 1H-pyrazel-1-yi)-2-azaspive  [3.3] heptane

(Int-5A).

Boe,

N

——

o

SN

int-4 int-54

{000290] To a well stirred reaction mixture of tert-butyl 6-(3-cyclopropyl-5-(5-fluore-2-
methylphenyl}-1H-pyrazol-1-y1)-2-azaspiro[3 3 theptane-2-carboxylate (int-4) and tert-butyl 6-
(S-cyclopropyl-3-(5-flucro-2-methylphenyl)-1H-pyrazol-1-y1)}-2-azaspiro{3 .3 Jheptane-2-
carboxylate (int-4A) (0.8 g, 1.94 mumol, 1.0 eq.) in dichloromethane (5 mL) was added Trifluoro
acetic acid (1.2 mL) dropwise at O °C. After completion of reaction as monitored by TLC, the
reaction mixture was concentrated to get the mixture of 6-{3-cyclopropyl-5-(5-fluoro-2-

(<
3theptane {int-5A}) (0.98 g, crude).

methylphenyl)-1H-pyrazol-1-y1)-2-azaspiro[3 3 theptane {(int-3) and 6-{5-cyclopropyl-3

fhuoro-2-methyiphenyl - 1 H-pyrazol-1-yi}-2-azaspiro[3.
Step-5: {3.3]
heptan-2-y1}(2-flusro-S-hydroxyphenyl) methanone (PSY-05-86450-801 Fr-2) and

{6-(3-cyclopropyl-3-(8-fluore-2-methyiphenyi)-1H-pyvazol-1-yi}-2-azaspiro

{6~{5-cyclopropyh-3-(5-fluore-2-methylphenyl)-1 H-pyrazol-1-yvl}-2-azaspive [3.3] heptan-2-
yi}2-flnore-5-hydroxyphenyl} methanone (PSY-05-00491-001 Fr-1}.
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{680291] To a well stirred reaction mixture of 6-(3-cyclopropyl-5-(5-flucro-2-methylphenyl -
IH-pyrazol-1-yl)-2-azaspiro | 3.3] heptane (int-3) and 6-(S-cyclopropyl-3-{5-fluoro-2-
methylphenyl)-1H-pyrazol-1-yl}-2-azaspiro[3 3 fheptane (int-5A3 (1.0 g, 3.52 mmol, 1.0 eq)},
Pyridine (1.23 g, 17.62 mmol, 5.0 eq.), carboxylic acid (0.66 g, 4.23 mmol, 1.2 eq.y in NN-
dimethyl formamide (5 mL) was added TBTU (1.7 ¢, 528 mmol, 1.5 eq.) at 0°C. The reaction
mass was stirred at room temperature for 3-4 hr. After completion of reaction as monitored by
TLC, the reaction mixture was poured in water {100 mL) and extracted with ethyl acetate (S0
mbL*3) The organic layer was washed with saturated solution of sodium carbonate (50 mL) and
brine {100 mL), dried over NaySO4 and concentrated under reduce pressure to get residue. The
residue was purified by combiflash using 30-35% ethyl acetate in n-hexane as eluent. The crude
was submitted to prep HPLC for purification. Two Fraction was collected.

{000292] Fraction-1: (6-(S-cyclopropyl-3-(5-fluora-2-methylphenyl)-1H-pyrazol-1-vi)-2-
azaspiro [3.3] heptan-2-yH{(2-flucro-S-hydroxyphenyly methanone (PSY-05-00491-001 Fr-1)
(0,075 g, 1.64 %) LCMS: mz 4495 [M+1]7. NMR: 'H NMR (400 MHz, DMSO-d6) 6 9.65 (4,
J=T75Hz H), 736(d, J=57Hz, 1H), 721 (d, J=93Hz, 0H), 7.10 - 7.00 (m, 1H}, 6.99(d,
J=90Hz 1H),6.84 (s, 1H), 6.70 (5, 1H), 5.93 (5, 1H), 428 - 419 (m, 1H}, 401 (d, ] =94 Hz,
4H), 2.67 (s, 4H), 2.01 (s, 3H), 1.90 (5, 1H), 0.87 (s, 2H), 0.66 (d, F = 14.9 Hz, 2H).

{000283] Fraction-2: (6-(3-cyclopropyl-5-(S-fluoro-2-methylphenyl}-1 H-pyrazol-1-y1}-2-
azaspiro [3.3] heptan-2-y} (2-fluore-3-hydroxyphenyl) methanone (PSY-05-00490-001 Fr-2)
(0.041 g 0.89%). LCMS: m/z 4495 [MH+1]" NMR: HH NMR (400 MHz, DMSO-d6) & 9.67
(d, } =84 Hz, 1H), 737726 {m, 2H), 7.13 - 6.98 {m, 2H}, 6.85 (s, 1H}, 6.80 (5, 1H), 6.24 (s,
TH), 416 (d, 1=9.1Hz, ZH), 4.07 (s, ZH), 2.75 {s, 4H), 2.41 {d, I = 172 Hz, 3H), 1 85 (s, IH},
0.94 (s, 2H), 0.65 (s, 2H)},

Example 14: Synthesis of (6-{4-Cyclopropyl-5-(2-flucrophenyl)- 1 H-pyrazol-1-yi}-2-azaspivo
[3.3] heptan-2-yi) (2-fluoro-5-hydroxyphenyl) methanone [Compound 492f; and {6-(4-
Cyclopropyi-3-(2-fluorophenyl)-1H-pyrazol-1-yii-2-azaspive {3.3] heptan-2-y6) (2-fluoro-5-

hydroxyphenyl) methanone [Compound 493,

Synthetic scheme:
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Step-1: Synthesis of (£3-3-(dimethyl amino}-1-(2-fluorophenyl) prop-2-en-1-one (Int-2}.

o DMF-DMA, 0
Toluene, 106°C, 16h PN
Step-1 @\
F
int-1 fnt-2

N
|

-

886294} To astirred solution of [-(2-fluorophenyl} ethan-1-one (10.0 g, 5.8768 mmol, 1.0 eq.}in

Toluene (10 mL} was added N, N-Dimethylformamide dimethyl acetal (3.0 ok, 29.3841 mmol, 5.0 eq.}.

The reaction mass was heated at 100 °C for 16h. After completion of reaction as monitored by TLC and

LCMS. The reaction mixture was poured in tce cold water (50 mL) and extracted with ethyl acetate (20

mE*3). The organic layer was washed with brine (50 mL}), dried over Nax504 and concentrated under

reduce pressure to get residie. The residue was purtfied by combi flash using 30-40% ethyl acetate s n-

hexane as cluent to {Z3-1-2, 5-Difluorophenyl)-3-(dimethyl amine)-2-methylprop-2-ca-1-onc (nt-2}

(105 g 75.0 %),

Synthesis of 5-(

Step-2: 5y 2-Filuorophenyl}-1H-pyrazele (Int-3).
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I
Step-2 =
& F
fnt-2 Int-3

{000285] To a stirred solution of (E)-3-(dimethyl amino)-1-(2-flucrophenyl) prop-2-en-1-one
{10.0 g, 51.81 mmal, 1.0 eq.) in Isopropyl alcohol (100 mL) was added hydrazine hydrate (2.49
ml, 77.72 mmol, 1.5 eq.). The reaction mass was heated at 80 °C for 16h. Afier completion of
reaction as monitored by TLC and LOMS, the reaction mixture was concentrated to get residue.
The residue was purified by combi flash using 20-30% ethyl acetate in n-hexane as eluent to get

5-(2-Fluorophenyl)-1H-pyrazole (Int-3) (7.0 g, 83.40 %),

Step-3: Synthesis of 5-(2-fluorephenyl}-4-iodo-1H-pyrazole (Int-4).

N NIS, DMF, N
HNTN 80°C,16 1 HYN
30
Step-3

Int-4

{000296] To a well stirred solution of 5-(2-fluorophenyl)-1H-pyrazole (7.0 g, 43.15 mmol, 1.0
eq.} in N, N-dimethyi formamide (10 mL) was added N-iodo succinamide (10.68 g, 474722
mmol, 1.1 eq.). The reaction was heated at 80°C for 16 h. After completion of reaction as
monitored by TLC, the reaction mixture was poured in ice water (100 mL) and extracted with
ethyl acetate (50 mL*3). The organic fayer was washed with brine (30 mlL), dried over Na:S{k
and concentrated under reduce pressure to get residue. The residue was purified by combi flash
using 30-50% ethyl acetate in u-hexane as eluent to get to S-(2-Fluorophenyl}-4-odo-1H-

pyrazole (Int-4) (7.56 ¢, 60.80 %)

Step-4: Synthesis of 5-(2-Fluorophenyl)-4-iodo-1-(4-methoxybenzyl- 1 H-pyrazole (Int-5).

193

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

PMB-CLC3,CO5,  PMBL N,
DMF, RT, 3h :

Step-4

nt-5

[889297] Toawell stirred solution of S-(2-fluorophenyl}-d-todo-1H-pyrazole {7.56 g, 26.25
mmol, 1.0 eq.), C2C05 (12.79 g, 39.37 mmol, 1.5 eq.} in N N-dimethy! formamide (75 mL}
was added 4-Metoxybenzyl chionde (4.28 mi, 31 500mmol, 1.2 eq.}. The reaction was stirred
at room temperature for 2-3 b After completion of reaction as monitored by TLC, the reaction
mixture was poured in ice water (100 mL) and extracted with ethyl acetate (50 mL*3). The
organic laver was washed with brine (50 mL), dried over Na;SO4 and concentrated under reduce
pressure to get residue. The residue was purified by combi flash using 30-50% ethyl acetate in
hexane as eluent to get S-(2-Fluorophenyi}-4-iodo-1-{4-methoxybenzyl -1 H-pyrazole {Int-5)

(8.25 g, 77.01%).

Step-5: Synthesis of 4-cyclopropyl-5-(2-fluorophenyl}-1-(4-methoxybenzyl}-1H-spyrazole

{Int-6}.

OH
;
-8
\
OH
Tetrakis pd(0),K5P0,, K’MB\N ,N\
Toluene, 80°C, 48h —
Step-8 \ o
Vasl
Int-5 806

[600298] Toa well stirred reaction mixiure of 5-(2-fluorophenyl}-4-todo-1-(4-
methoxybenzyl)-1H-pyrazole (8.0 g, 19.60 mmol, 1.0 eq.}, Cyclopropyl boronic acid (3.36 g,
39.21 mmol, 2.0 eq ), potassium phosphate (12,48 g, S8 80 mmol, 3.0 eq.) in Toluene (80 mL).
Nogy was purged for 20 min, after that Tetrakis (1.13 g, 0.98 mmol, 0.05 eq.} was added and
hested the reaction mixture for 80 °C for 48h. After completion of reaction as monttored by
TLC, the reaction mixture was filtered through celite bed, celite bed was washed with ethyl
acetate. Filtrate was diluted in water {100 mL) and extracted with ethyl acetate (50 mL*3). The

organic layer was washed with brine (100 mL), dried over Na;SOs and concentrated under
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reduce pressure 1o get residue. The residue was purified by combi flash using 0-50% ethyl
acetate in n-hexane as eluent io get to 4-Cyclopropyl-5-(2-fluorophenyi - 1-(4-methoxybenzyl)-

IH-pyrazole (Int-6} (1.2 g, 18.99 %),

Step-6: Synthesis of 4-cycloprepyl-5-(2-Huorophenyl)-1H-pyrazole (Int-7).

PMB. N Anisole,TFA, N
N 120°C, 12 h HE R
N Step-6
\/}’A\}F‘ &
Tmt-6 Int-7

{860299] Toa well stirred reaction mixture of 4-cyclopropyl-3-(2-fluorophenyi)-1-(4-
methoxvbenzyl)-1H-pyrazole (1.2 g, 3.7267 mmol, 1.0 eq.) in 10 mL Anisole, was added [ mL
trifluoro acetic acid. The reaction mixture was heated at 120 °C for 12 h. After completion of
reaction as monitered by TLC, the reaction mixture was poured in water (100 mL) and extracted
with ethyl acetate (50 mL*3). The organic layer was washed with brine (100 mL), dried over
NazSOs and concentrated under reduce pressure to get residue. The residue was purified by
combi flash using 30-50% ethyl acetate in n-hexane as eluent to get to 4-Cyclopropyl-5-(2-

fluorophenyl-1H-pyrazole (Int-7} (0.08C g, 90.33 %).

Step-7: Synthesis of Tert-butyl 6-(4-cyclepropyl-3-(2-flucreophenyl}-1H-pyrazol-1-vi)-2-
azaspire [3.3] heptane-2-carboxylate {(Int-8) and tert-butyl 6-{4-cyclopropyl-5-(2-
fluorophenyl)-1 H-pyrazeol-1-yl)-2-azaspire [3.3] hepiane-2-carboxviate (Int-8A).

Bog~y
N% Boew .
~OMs N 1\/\
L.

C5,005,DME80°C, 121

Step-7

{080308] To a well stirred reaction mixture of 4-cyclopropyl-5-(2-fluorophenyl)-1H-pyrazole

{(0.80 g 3.96 mmol, 1.0 eq.), C2CO5 (1.93 g, 5.94 mmol, 1.5 eq.) in N,N-dimnethyl formamide

[N

{10 mL} was added Tert-butyl 6-({methyl sulfonyljoxy}-2-azaspiro {3 3] heptane-2-carboxylate
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{1.15 g 3.96 mmol, 1.0 eq.). The reaction was heated at 80 °C for 12 h. After completion of
reaction as monitored by TLC and LCMS, the reaction mixture was poured in water {50 mL)
and extracted with ethyl acetate (50 mL*3). The organic layer was washed with brine (50 mL},
dried over Na;S0; and concentrated under reduce pressure to get residue. The residue was
purified by combi flash using 30-50% ethyl acetate in n-hexane as eluent to get to mixture of
two regio isomer, tert-butyl 6-(4-cyclopropyl-3-(2-fluorophenyl)- 1 H-pyrazol-1-yi}-2-
azaspiro[3.3 theptane-2-carboxylate (Int-8) and tert-butyl 0-(4-cyclopropy!-S-(2-fluorophenyi}-
{H-pyrazol-1-yl)-2-azaspiro[3 3theptane-2-carboxylate (Int-84) (1.0 g, 63.60 %)

{600381] Step-8: Synthesis of 0-{4-cyclopropyl-3-(2-fluorophenyl}-1H-pyrazol-1-y1)-2-
azaspiro [3 3] heptane (Int-9) and b-(é—cyai@propyi—b-{ 2-fluorophenyb)-1H~pyrazol-1-y1)-2~

~

azaspiro [3.3] heptane (Int-9A).

TFA
Bog, Boony HE HN
N % )K TFA, DCM \l/\ A \:\T 1\

/‘l\ ,I\ ‘\ RT, 6k TEA \/—’\\{,N i L N’N\
Jx o WNS -
\ \ \ i\ !

b L /“‘F > > L F

fut-R Int-8A Tut-8 Int-8A

[000302] Toa well stirred reaction mixtare of tert-buty! 6-(4-cyclopropyl-3-(2-fluorophenyl}-
1H-pyrazol-1-yl}-2-azaspiro[3.3 theptane-2-carboxylate (Int-8) and tert-butyl 6-(4-cyclopropyi-
S-(2-fluorophenyl)-1H-pyrazol-1-yi)-2-azaspiro{ 3 3 fheptane-2-carboxylate Jui-8A (1 0 g,
2.5706 mmol, 1.0 eq.} in dichloromethane (10 mb), was added trifhuoro acetic acid (2.0 mL}
dropwise at 0 °C for 6 h. After completion of reaction as monitored by TLC and LCMS, the
reaction mixture was concentrated to get TFA salt of 6-{4-cyclopropyl-3-(2-fluorophenyl)-1H-
pyrazol-1-yi)-2-azaspiro [3.3] heptane (Int-9} and 6-(4-cyclopropyl-S-(2-fluorophernyl)-1H-
pyrazol-1-yh-2-azaspiro {3.3] heptane ({nt-84) (113 g).

1000303]  Step-9: Synthesis of (6-(4-Cyclopropyl-5-(2-fluorophenyl}-1H-pyrazol-1-y1)-2-
azaspiro [3.3] heptan-2-v1) (2-fluoro-5-hydroxyphenyl) methanone (PSY-05-00492-001) and {(6-
{(4-Cyclopropyl-3-(2-fluorophenyl)-1H-pyrazol-1-yl}-2-azaspiro [3.3] heptan-2-y1) (2-fluoro-3-
hydroxyphenyl) methanone (PSY-05-00493-001).
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1000304] To a well stirred reaction mixture of TFA salt of 6-(4-cyclopropyl-3-(2-
fluorophenyl}-1H-pyrazol-1-yl}-2-azaspiro [3.3] heptane {Int-9} and 6-(4-cyclopropyl-5-(2-
fluorophenyl }-1H-pyrazol-1-yl}-2-azaspiro [3.3] heptane {Int-94) (0.868 g, 2.92 mmol, 1.2 eq.),
Pyridine (0.98 mL, 12,17 mmol, 5.0 eq.), 2-Fluoro-3-hydroxybenzoic acid {0.38 g, 2.43 mmol,
1.0 eq.) in N,N-dimethy! formamide (5 mL) was added TBTU (1.17 g, 3.65 mmol, 1.5 eq.} at
0°C. The reaction mass was stirred at room temperature for 16 k. After completion of reaction a3
monitored by TLC and LCMS, the reaction mixture was poured in water {100 mL) and extracted
with ethvl acetate (50 mL*3). The organic layer was washed with saturated solution of sodium
carbonate {50 mL) and brine (100 mL), dried over Na:SOs and concentrated under reduce
pressure to get residue. The residue was purified by combi flash using 0-100% ethyl acetate in
n-hexane as eluent to get mixture of two regio isomer. Which was purified by prep-HPLC
purtfication to obtained two fractions.

{000303] Fraction-1: (6-(4-Cyclopropyl-3-(2-fluorophenyl}-1H-pyrazol-1-y1}-2-azaspiro

[3.3] heptan-2-y1) (2-fluoro-S-hydroxyphenyl } methanone (PRY-05-66493-801) (0.027 g, 1.61
%). LCMS: m/z 43622 [M+H]" 'H NMR (400 MHz, DMSO-ds) 6 9.64 (s, 1H}, 7.36 (dd, J =
267,84 Hz, 4H), 7.08(d, /=9.0Hz, 1H), 6.77 (s, 2H), 441 (s, TH), 4.02 (s, 4H), 2.70 (s, 4H),
140 (s, 1H), 0.69 (s, 2H), 0.46 (s, 2H).

1000306} Fraction-2: (0-(4-Cyclopropyi-5-(2-flucrophenyl}-1H-pyrazol-1-y1}-2-azaspiro

[3.3] heptan-2-y1) (2-fluore-S-hydroxyphenyl ) methanone {(PSY-85-60492-601) (0.087 gm, 5.15
%) LOMS: m/z 436.20 IMAH]T TH NMR (400 MHz, DMSO-ds) § 9.69 (s, TH), 7.56 (dd, ./ =
205,74 He, 3HD), 7.33 - 7.24 (m, 2H), 6.81 (3, 2H), 4.76 - 466 (m, 1H), 4.15(d, J= 104 Hz,
2H), 4.04 (d, J=8.4 Hz, 2H), 2.72 - 2.62 {m, 4H}, 1.56 (5, 1H}, 0.76 (s, 2H}, 0.44 (s, 2H}.

Example 15: Synthesis of (6-(3-(2-chioro-3-fluorophenylj-4-methyl-1 H-pyrazol-1-yfj-2-

azaspivo |3.3] heptan=2-yl) (2-fluoro-5-fivdroxyphenvl) methanone [Compound 519], and (6-(3-
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{(2-chioro-3-fluorophenyl)-d-methyl-{ H-pyrazol-1-vi)-2-azaspivo {3.3] heptan-2-y{j(2-fluoro-5-

hvdroxyphenylmethanone [Compound 520/

Synthetic scheme:
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Step-A: Z-chlore-S-fluore-N-methexy-N-methytbenzamide {(Int-B).

mel H
Ny
- 0/

HATU, DMF, DIPEA,RT, 16h
Step-A

Int-A int-B

I d
i
/

[869387] To a stirred solution of 2-chioro-S-fluorobenzoic acid (10.0 g, 37.27 mmol, 1.0 eq.),
N, N-di-isopropyl ethylamine (29.4 mi, 171.82 mmol, 3.0 eq.), N,O-dimethy! hydroxylamine
hydrochloride {6,142 g 63.0 mmol, 1.1 eq ) in N N-Dimethylformamide (50 mL) was added
HATU (32,66 g 8591 mmol, 1.5 eq.) at 0 °C. Stir the reaction at room temperature for 16 h.
After completion of reaction as monitored by TLC, the reaction mixture was poured in ice cold
water {100 mL ) and extracted with ethyl acetate (50 mL*3). The organic fayer was dried over
Sodium sulfate and concentrated under reduce pressure to get residue. The residue was purified
by combitlash using 25% Ethyl acetate in n-hexane as eluent to get 2-chiore-5-fluoro-N-

methoxy-N-methylbenzamide (Int-B) (10.9 g, 87 3%

Step-B: 1-{2-chloro-S-fluorophenyl) propan-1-one (fni-1).
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“~nO EtMgBr, THE,
-78°C, b
Step-B

{000368] To a stirred solution of 2-chioro-5-fluoro-N-methoxy-N-methylbenzamide (10.9 g,
50.25 mmol, 1.0 eq.) in tetrabydrofuran (50 mL), was slowly added Ethyl magnesium bromide
3M sol® in Tetrahydrofuran (2513 mL, 75.38 mmol, 1.5 eq.) at -78 °C. Stir the reaction at room
temperature for 6 h. After completion of reaction as monitored by TLC, the reaction mixture
was poured in ice cold water (100 mL} and extracted with ethyl acetate (50 mL*3}. The organic
layer was dried over Sodium sulfate and concentrated under reduce pressure o get residue. The
residue was purified by combiflash using 20-25% Fthyl acetate in n-hexane as eluent to get 1-

(Z-chioro-S-fluorophenyt) propan-1-one (Int-13 (528 g, 56 49 %)

Step-1: (E)-1-{Z-chioro-5-fluorophenyl}-3-(dimethylamino}-2-methylprop-2-en-1-one {int-
2%

DMF-DMA,
Toluene, 100°C
nerrnrennnnnnennerenersesrrrenreer i
Step-1

{800309] To a stirred solution of 1-(2-chloro-3-fluctophenylpropan-1-one (528 g, 2829
mmol, 1.0 eq.) in Toluene (15 mL) was added N N-Dimethylformamide dimethyl acetal (23.60
g, 198.06 mmol, 7.0 eq.) the reaction mass was heated at 100 °C for 16h. After completion of
reaction as monitored by TLC, the reaction mixture was poured in ice cold water (100 mL} and
extracted with ethyl acetate (50 mL*3). The organic layer was washed with brine (100 mL),
dried over Sodium sulfate and concentrated under reduce pressure to get residue. The residue
was purified by combiflash using 25-30% ethyl acetate in hexane as eluent to get (E)-1-(2-

chloro-5-flucrophenyl }-3-(dimethylamino}-2-methylprop-2-en-1-one {Int-2} {5.65 g, 82.62 %).

Step-2: 5-(2-chlero-5-fluerophenyl)-4-methyl-1 H-pyrazole (Int-3),
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H,N-NH,,
1PA, 80°C, 6hr

Step-2

Int-3

[889318] To a stirred solution of (E)-1-(2-chloro-3-flucrophenyl)-3-{dimethylamino)-2-
methylprop-2-en-1-one {5.65 g, 23 44 mmol, 1.0 eq.} in Isopropy! alcohol (30 mL} was added

hydrazine bydrate (2.0 g, 35.16 mmol, 1.5 eq.) the reaction mass was heated at 80 °C for 16h.
After completion of reaction as monitored by TLC, the reaction mixture was concentrated to get
residue. The residue was purtfied by combiflash using 15-20% ethyl acetate in hexane as eluent

to get 5+{2-chioro-S-fluorophenyl}-4-methyi-1H-pyrazole (Int-3) (4.3 g, 87.33%).

[000311]  Step-3. (S~(benzyloxy)-2-fluorophenyl }{(6-(5-(2-chioro-5-fuorophenyt i-4-methyl-

1H-pyrazol-1-yl}-2-azaspiro [3 3] heptan-2-yi) methanone (Int- 4} and

(S-(benzyloxy)-2-flucrophenyl ¥6-(3-(2-chloro-S-fluoropbenyl)-4-methyl-1H-pyrazol-1-y1)-2-

azaspiro [3.3] heptan-2-yl} methanone (Int- 4A}.

[¢]

HN-N

Bn0. /\')LN
\L i
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gy

fng-3

5,005, DUE, so"c 12h

Step-3
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[600312] Toa well stirred reaction mixture of 5-(2-chloro-5-flucrophenyi}-4-methyl-1H-
pyrazole (0.2 g, 0.094 mmol, 1.0 eq.}, Cesium carbonate (0.46 g, 1.42 mmol, 1.5 eq.) in NN-
Dimethylformamide (S mL) was added 2-(5-{(benzyloxy}-2-fluorobenzovi-2-

azaspiro]3 3theptan-6-y1 methane sulfonate (3.43 g, 1.04 mmol, 1.3 eq.}. The reaction was
heated at 50 °C for 12 h. After completion of reaction as monitored by TLC, the reaction
mixture was poured in water (30 ml) and extracted with ethyl acetate (SO mL). The organic
layer was washed with brine (30 mL), diied over Sodium sulfate and concentrated under reduce
pressure to get residue. The residue was purified by combifiash using 35-40% ethyl acetate in n-

hexane as eluent to get mixture of two regio isomers (S~(benzvloxy)-2-fluorophenyi {o-(5-(2-
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chloro-5-flucrophenyl j-4-methyl-1H-pyrazol-1-yl)-Z-azaspiro{3 3 theptan-2-yl)methanone {Int-
43 and (S-(benzyloxy}-2-fluorophenyl }6-(3« 2-chloro-S-fluorophenyly-4-methyl-1H-pyrazol-1-
yi-2-azaspiro {3.3] heptan-2-yl} methanone (Int-44) (0.9 g, 97.63%.

{080313]  Step-4: (6-(5+2-chloro-5-fluorophenyl-4-methyl-1H-pyrazol-1-vi)-2-azaspiro {3.3]
heptan-2-yl) (2-tluoro-S-hydroxyphenyl) methanone (PSY-05-00519-001) and
(6-(3-(Z-chloro-S-fluorophenyl)-4-methyl-1H-pyrazol-1-yi - 2-azaspiro  [3.3]  heptan-2-yD{(2-
fluoro-5-hydroxyphenyl) methanone (PSY-05-00520-001).

| 5 = .
| o ] : 7 :
{300 L B0 \”kN HO f'\YJLN"\ HO g2 /LN"\
0, Lt LM SO = s\
H & [ o ) ‘ . ‘ }
F . 8O, DCH, 78°C, 30 f w F o~
E L‘> ¥ N g Stept ‘*‘{ s
! { P/ y
N ae

\(\)‘c \ 7 9

e s F PEY-05-00615-00¢ PEY.05-00530-000  F

[000314] To a stirred solution of {(3-(benzyloxy)-2-fluorophenyl ¥ 6-(5-(2-chioro-3-
fluorophenyl -4-methyl-1H-pyrazol-1-v1)-2-azaspiro {3 31 heptan-2-yl) methanone and (5-
{benzyloxy)-2-fluorophenyi Y 6-(3-(2-chloro-3-fluorophenyl }-4-methyl- 1H-pyrazol- 1-yi}-2-
azaspiro [3 3] heptan-2-yi) methavone (0.5 g, 0.93 mmol, 1.0 eq ) in dichloromethane (5 mL)
was cooled to -78°C, was added BCl; 1.0 M Sol” in dichloromethane (2.8 mL, 2.80 mmol, 3.0
eq.}, then the resulting reaction mixture was stirred at -78°C for next 2-3 h. The progress of the
reaction was monitored by TLC. After completion of reaction, the reaction mixiure was quench
with Triethylamine (2 mL) and concentrated under vacuum to get crude. The crude was purified
by prep-HPLC to get two fractions.
[8003158] Fraction-1: (6-(5-(2-chioro-S-fluorophenyl)-4-rethyl-1H-pyrazol-1-yl)-2-azaspiro
1331 heptan-2-y1) (2-fluoro-S-hydroxyphenyl ) methanone (PSY-05-805819-001) (0.062 g, 15.01
Y%y LOCMS: sz 444 40 [M+1]7 NMR: 'H NMR (400 MHz, DMSO-ds) 5 970 (s, 1H), 768 (d\ g
Hz, [H), 7.58 (dt, /= 8.8, 5.6 Hz, 2H)y. 735 - 7.17 (m, 1), 7.08 (q,./=9.1 Hz, 1H), 6.85 - 6.71 (m,
2H), 4.32 (dg, J = 24.0. 79 Hz, 1H), 4.03 (d.J= 10.7 Hz, 4H), 2.68 (g, J= 15.2, 133 Hz, 4H), 1.51(d.J
=26 Hz, 3H).
{000316] Fraction-2: (6-(3-(2-chioro-S-fluorophenyl)-4-methyl- 1H-pyrazol-1-y1)-2-azaspiro
[3.31 heptan-2-yl) (2-fluoro-S-hydroxyphenyl) methanone (PSY-05-80520-001} (0.019 g, 4.76
%) LCMS: m/z 444.40 [M+1]". NMR: *H NMR (400 MHz, DMSO-ds) § 9.80 (s, 1H), 7.68 {d, J =
He, 1H), 7.58 (dt, /= 8.8, 3.6 Hz, 1H). 7.35 - 7.17 (m, 7H), 7.08 (q,.J = 9.1 Hz, 1H), 6.87 - 674 (m,
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JH). 4.72 (dg. J = 240, 7.9 Hz, 1H), 4.13(d, J= 10.7 Hz, 2H), 4.02 (4. J = 9.4 Hz, 2H), 2.68 (q. /J
152,133 Hz, 4H), 1.91 (. /= 2.6 Hz, 3H).

Example 16: Synthesis of 2-(2-ethoxy-4-fluorobenzoyl)-N-(2-isopropylphenyD-N-methyl-2-

azaspiro [3.3] hepione -6-carboxamide {Compound 205}
L ’a g

Synthetic scheme:

- NH2 2
i 192N
LA N" Bao.
Boowy - e g N\-‘_}\_,\ '-N’%
\ Ll HmumphA DM 5\( Nat, Mol LA TPADCM 0 0
SO PCRIh L, AN CCRTIN AT F
: e \ ””””””””””””” > - NN
oM Step-1 LJ\{ Btep-2 7 . sewd i;\\f h
int-1 NF L »
int-2 e Py
Intd !

/‘%«) LQH P

FJ\,// Int-4A SN
o 4
HATU, DIPEA,DIMF P ‘”'\'\:\

8PC-RT, A2 O
Stap-4 ﬁf-\ N

REY-06-0208 7

Step-1. Synthesis  of tert-butvl _6-((2-1s0nropvivhenyDcarbamoyvi)-2-azaspirol 3 3 1heptane-2-

carboxviate (Int-2).

Ay NH
Bm:\N ,\
Boc. \" y
N \rhﬁA = o
L’kf o HATUDIPEADMF *\Y'
7 (°C-RT1%h N NH
ol Siap-1 L\/H/
it |

int-2

{6080317] To a stirred solution of 2-(tert-butoxvearbonyl)}-Z-azaspire [3.3] heptane-6-
carboxylic acid {0.30 gm, 1 24 mmol, 1 eg ) in NN-Dimethy! formamide {5 mL} were added
HATU(0.70 gm, 1.86 mmol, 1.5 eq.) DIPEA (0.802 gm, 6.22 mmol, 5.0 eq.) followed by
addition of 2-isopropylanitine (Int-1AY (021 gm, 124 mmel, 1.0 eq.) at 0°C and allowed to
stirred the reaction at room temperature for 12 hir; the progress of the reaction of was monitored
by TLC. After completion of reaction, the reaction mixture was diluted with water (10 mL) and

extracted with ethyl acetate (3 X 20 mL), washed with brive. The organic layer was dried over

202

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

sodium sulphate and concentrated under vacuum to get crude material; which was purified by
combi-flash by using 30% Ethyl acetate in v Hexane as mobile phase to give desired product
tert-butyt 6-((2-isopropylphenyljcarbamoyl)-Z-azaspire [3.3] heptane-2-carboxyiate (Int-2)

0.280 g (Yield: 63.63%);, LCMS: 359.6m/z [M+11+

Step-2: Synthesis tert-butvl 6-{{2-isopropyiphenyl {methvhcarbamoyi}-2-azaspiro [3.3] heptane-

2-carboxviateacid (Ini-3),

Boo., .

N
a!
‘*’H&G Nat,Mel

NH  O°C-RTiZh

Int-2

3

&

P Step-2

10600318] To a stirred solution of tert-butyl 6~((2-1sopropylphenylicarbamoy! }-2-azaspiro [3.3]
heptane-2-carboxylate (0.4 gm, 1.11 mmol, 1.0 eq.) in N N-Dimethy! formamide (5 mL), was
added Sodium hydride { 0.031 gm, 133 mmol, 1.2 eq.) at 0°C. The reaction was stirred at 0°C
for 10 min. Methy! Iodide (0.187 gm, 1.33mmol, 1.2 eq.} was added dropwise and stirred the
reaction mass at room temperature for 12 hrs. After completion of reaction as monitored by
TLC, the reaction mixture was diluted with Ice cold water (10 ml) and extracted with Ethyl
acetate (2 x 30mL). The combined organic laver was washed with brine solution, dried over
sodium sulfate and concentrated to obtain crude product, which was purified by combiflash
using 30% Ethyl acetate in Hexane as eluent to afford tert-butyl 6-((2-
isopropyiphenyD{methyhearbamoyl)-2-azaspiro[3 3lheptane-2-carboxylate (Int-3) 0.31 gm,
(Yield-75.60%). LCMS: 373 dm/z [MT]

Step-3: Synihesis of N«(Z-isopropviphenyl)-N-methvi-Z-azaspire [3.3] heptane-6-carboxamide

{Int-4).

Bog.,

-

- K/O TFA,DCM V\,
F HOC-RT 3h 0
N L
~ N
| )T

int-3 int-4
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{68031%] To a stirred solution tert-butyl 6-{{2-isopropylphenyl }methyl}carbamoyl}-2-azaspiro
[3.3] heptane-2-carboxylate (Int-3} (0.50 gm, 1.33 mmol, 1.0 eq.} in Dichloromethane {10 mL)
was added Trifluorcacetic acid (1.0 mL} at O0oC and allowed to stirred the reaction at Room
ternperature for 3 hr; the progress of the reaction of the was monitored by TLC. After
completion of reaction, the reaction mixture was evaporated under vacuum and basified with
bicarbonate solution {5 mL) exiracted with Ethyl acetate. Ethyl acetate layer separated dried
over sodium suifate and concentrated to obtain crude product N-(2-isopropylphenvl}-N-methyl-
2-azaspiro [3.3] heptane-6-carboxamide {Int-4) 0.350 gm (Yield: quantitative ), LCMS:

273 Am/z M+ 11+

Step-4: Synthesis of 2-{2-ethoxv-4-HuorcbenzoyD-N-{2-1sopropylphenyD-N-methyl-2-

azaspiro[3.31heptane-6-carboxamide {Compound-00205).

\‘00 L

Mo O
LAy e int-4A

N"\
W0 HATU DIPEA DMP L

AN, ORI ")\f‘)
K«;‘[\/ Slep-t f N
E P —~
it PSY.05.00205 |

1860326] To a stirred solution of 2-ethoxy-4-fluorohenzoic acid (Int-4A), {0150 gm, 0.815
mimol 1.0 eq.) in N,N-Dimethy! formamide (3 mi) were added N-(2-isopropylphenyl}-N-methyi-
2-azaspiro [3.37 heptane-6-carboxamide (0.221 gm, 0.815 mmol, 1 eq.), DIPEA (0.31 gm,
2,445 mmol, 3.0 eq.}, HATU {0.10 gm, 1.222 mmol, 1.5 eq ) at 0 °C. The resulting reaction
mixture was stirred at room temperature for 12h. Afiter completion of reaction as monitored by
TLC, the reaction muixture was diluted with water (10 ml}) and extracted with ethy] acetate (3%20
ml}. The organic layer was washed with brine {10ml}, dried over sodium sulphate and
concentrated under vacuum to get crude material which was purified by combi-flash using 10%
Methano! in Dichloromethane as eluent to get 2-(2-ethoxy-4-fluorobenzoyl-N-{2-
isopropylphenyl)-N-methyl-2-azaspiro {3.3] heptane-6-carboxamide (PSY-05-00205) as white
solid 0.070gm (Yield: 20%); LCMS: 439.7 mv/z 1H NMR (400 MHz, DMS(0-d6) § 7.51 - 7.38
{m, 1H), 742~ 725 (m, 1H), 726 (dd,J=79,4.7Hz, 1H), 6.95(ddd, J = 194, 11.6, 2.4 Hz,
1H), 6.84 - 6.71{m, 1H), 408 (dg, F =21 4, 6 8 Hz, 2H), 382 (t, J = 4.8 Hz, 3H), 3.75 (dg, ]
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14.6,89 6.8 Hz, 1H), 3.16 - 3.01 (m, 3H), 283 (p, } = 6.8 Hz, 1H}, 2.68 -~ 2.53 (m, tH), 2.35 -
2.20(m, 2H), 2.00(ddd, J =309, 12.2, 8.7 Hz, 2H), 131 (dt, J =214, 7O He, 3HD), 1.21 - 109
{m, 6H}.

Example 17: Synthesis of 2-(2-ethoxy-4-fluorobenzovl)-N-ethyl-N-(o-toli)-2-azaspivo {3.3]

heptane~-6-carboxamide [Compomd 203]

Synthetic scheme:

IR
‘J‘\Ylkwjr i
P R

L R e o

NH < BUC\NF 'N”Bﬂﬁ AW HGlin SN HO e”“\T/‘J\Nf’\

MMy (BocyD.TEA, U NaHETHE i 1 4-Digxans b HATU, CIPEADME /l«; i
N7 THECCRTAI oS R “NT e R 0GR A pNF VA0
i j - L == [ ) Eefiae I s - Sy
F Step-1 il Stepe2 A Step-3 ~F Slop4 N N
- ] it s o

PEY-HE00203
Siep-1. Synthesis of teri-buiyl o-tolyl carbamate (Ini-2).
{Boch O, TEA,
_~NHs THF,0°C-RT,12h 4 !
Q S Boc
: Step-1 ﬁ
It Int-2

[660321] To a stirred solution of o-toluidine (1.0 gm, 9.34 mmol, 1.0 eq.) in N N-Dimethyl
formamide (10 mL) were added TEA (1.88 gm, 18.69 mmol, 2.0 eq.) followed by addition of
Boc anhydride (2.24 gm, 10288 mmol, 1.0 eq.) at 0°C and allowed to stirred the reaction at
room temperature for 12 hr; the progress of the reaction of was monitored by TLC. After
completion of reaction, the reaction mixture was diluted with water (10 mL) and extracted with
ethyl acetate (3 X 20 mL}, washed with brine. The orgamc layer was dried over sodium sulphate
and concentrated under vacuum to get crude material;, which was pusified by combi-tlash by
using 30% Ethyl acetate in n Hexane as mobile phase to give desired product tert-butyl o-

tolylcarbamate (Int-2) 1.1 gm (Yield: 56.99%), LCMS: 208 2m/z [M+11}+

Step-2. Synthesis of tert-butvl ethyl {o-tolv]) carbamate (Int-3).
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NH 0°C-RT,3h
Ry T—

“\/ Step-2 = i
P g

MaH,Etd, THF 3\
N,Bec

{000322] To a stirred solution of tert-butyl o-tolylcarbamate (0.5 gm, 2415 mmol, 1.0 eq ) in
NN -Dimethy! formamide (8 mL), was added Sodium hydride {0.069 gm, 2.8398 mmol, 1.2 eq.)
at 0oC. The reaction was stirred at DoC for 10 min. Ethyl lodide (0.741 gm, 2.898 mmol, 1.2
eq.) was added dropwise and stirred the reaction mass at room temperature for 12 hrs. After
completion of reaction as monitored by TLC, the reaction mixture was diluted with Ice cold
water {10 mL) and extracted with Ethyl acetate (2 x 30mL). The combined organic layer was
washed with brine solution, dried over sodium sulfate and concentrated to obtain crude product,
which was purified by combiflash using 30% Ethyi acetate in Hexane as eluent to afford tert-

J

butyl ethyl{o~tolyljcarbamate (Int-3) 0.45 gm, (Yield-80.35%). LCMS: 180.1m/z [M-56]+

Sten-3: Synthesis of N-ethyl-2-methviandine (ni-4)

4M HClin
e N,Boc 1.4-Dioxane N
$°C-RT,3h
Step-3 B
8=
g =
int-3 frated

{000323] To a stirred solution of tert-butyl ethyl(o-tolylycarbamate (Int-3) (0.50 gra, 2.127
mimnel, 1.0 eq.} in Dichloromethane (10 ml.) was added Trifluorcacetic acid (1.0 mL} at 0oC
and allowed to stirred the reaction at Room temperature for 3 hr; the progress of the reaction of
the was monitored by TLC. After completion of reaction, the reaction mixture was evaporated
under vacuum and basified with bicarbonate solution (5mL} extracted with Ethyl acetate, Ethyl
acetate layer separated dried over sodium sulfate and concentrated to obtain crude product N-

ethyl-Z-methylaniline (Int-4) 0.350 gm (Yield: quantitative}; LCMS: 136 1m/z [M+1 1+

Step-4: Svnthesis of 2-{2-ethoxv-4-fluorohenzovh-N-ethvl-N-{o-tolyl3-2-azaspiro 13.3] heptane-

G-carboxamide (Compound-002033.
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int-3
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Step-4 C N~
intd PSY-05-08203 P

[600324] To a stirred solution of 2-{2-ethoxy-4-tluorcbenzoyl)-2-azaspire{3.3 jheptane-6-
carboxylic acid (Int-5), {0.20gm, 0.651 rorwol 1.eq.} 10 N N-Dimethy! formamide (5 mi) were N-
ethyl-2-methylaniline {0.096 gm, 0.651 mmol, 1.0 eq.}, DIPEA (0.25 gm, 1.954 mmol, 3.0 eq),
HATU (0371 gm, 0.977 mmol, 1.5 eq.) at 0 °C. The resulting reaction mixture was stirred at
roon temperature for 12k, After completion of reaction as monttored by TLC, the reaction
mixture was diluted with water (10 mi) and extracted with ethyl acetate (3*20 mil). The organic
fayer was washed with brine {10ml}, dried over sodium sulphate and concentrated under vacuur
to get crude material which was purified by combifiash using 10% Methanol in
Dichloromethane as eluent to get 2-(2-ethoxy-4-Huorobenzoyl}-N-ethyl-N-{o-tolyl)-2-
azaspiro[3.3theptane-G-carboxamide (PSY-05-00203) as white solid 0.10 gm (Yield: 37.03 %),
LCMS: 425 7 wm/z TH NMR (400 MHe, DMS0-d6) 6 733 (5, 2H), 7.33 = 7.20 (m, 2H), 7.09(d,
J=76Hz 1H),694(ddd, J=175,117 24 Hz, 1H), 6.76 (dtd, I =108, 8.4, 2.5 Hz, 1H), 408
(dt, J=138,69Hz 3H), 406 -388 (m, 1H), 3.86-3.73 (m, 2H), 371 (5, 2H}, 310 (dt, I =
13.6, 6.8 Hz, ]H) 233 -219(m, 2H), 2.12(d, I} = 1.9 Hz, 3H), 1.92 (s, 1H), 1.93 - 1.82 (m,

)

1H), 1.30 (dt, J=21.2, 7.0 Hz, 3H), 0.98 (1, J = 7.1, 5.2 Hz, 3H).

Example 18: Svnthesis of N-(2-chiorophenvi)-2-(2-¢thoxy-4-fluorobenzoyl)-N-methyl-2-azaspiro

[3.3] hepiane ~6-carboxamide [Compound 266

Synthetic scheme:
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Step-1 Synthesis of N-(Z-chloropheny-2-(Z-ethoxy-4-fluorobenzovl-2-azaspire 13.31 heptane-

6-carboxamide (Int-6).

NH, L
~o o (/[ o o
/IEK int-8A
7 Ny i E \: N'/\P
| . 4 TBTU, Pyridine " P L \j\f

L
pNF l\//\-\(rg DMF,0°C-RT,12h -0
HO Step-1 /\\\rfNH
B i

A

nt5 Int-§
{000325] To a stirred solution of 2-(2-ethoxy-4-fluorobenzoyl}-2-azaspiro {3.3] heptane-6-
carboxylic acid (0.150 gm, 0.488 mmol, 1.0 eq.) in NN-Dimethy! formamide (§ mL) were
added TBTU (0.326 gm, 0.87% mmol, 1.8 eq.) Pyridine (0.154 gm, 1.954 mmol, $.0 eq.}
followed by addition of 2-chlorcaniline (Int-5A) (0.082 gm, 0.586 mumol, 1.2 ey at 0°C and
alfowed to stitred the reaction at room temperature for 12 hr, the progress of the reaction was
monitored by TLC. After completion of reaction, the reaction mixture was diluted with water
{10 mL) and extracted with ethyl acetate (3 X 20 mL), washed with brine, The organic layer was
dried over sodium sulphate and concentrated under vacuum to get crude material; which was
purified by combi-flash by using 5% Methanol in Dichloromethane as mobile phase to give
destred product N-{2-chlorophenyt)-2-(2-ethoxy-4-flucrobenzoy!)-2-azaspirof 3.3 theptane-6-

carboxamide (Int-6) 0.150 gm {Yield: 75%); LCMS: 417 Tm/z [M+]

Step-2: Synthests of N-(2-chlorophenviy-2+(2 ¢ thoxy-4-fuorobenzoyl}-N-methvl-2-azaspro [3.3] heptane-

6-carboxanmide {Compound-00206
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{680326] To a stirred solution of N-(2-chlorophenyl)-2-{2-ethoxy-4-fluorcbenzoyl)-2-azaspiro
£3.31 heptane-6-carboxaraide (0.175 gm, 0.420 mmol, 1 eq. ) in N,N-Dimsethy] formamide (3
mL}, was added Sodium hydride (0.012 gm, 0.504 mmol, 1.2 eq.} at 0oC. The reaction was
stirred at 0oC for 10 min. Methyl Todide (0.071 gm, 0.504 mmol, 1.2 eq.) was added dropwise
and stirred the reaction mass at room femperature for 12 hrs. After completion of reaction as
monitored by TLC, the reaction mixture was diluted with Ice cold water (10 mL} and exiracted
with Hihyl acetate (2 x 20mL}. The combined organic layer was washed with brine solution,
dried over sodium sulfate and concentrated to obtain crude product, which was purified by
combiflash using 5% Methanol in Dichloromethane as mobile phase to give desired product N-
{Z-chiorophenyl}-2-(2-ethoxy-4-fluorobenzoyl} -N-methyl-Z-azaspiro [3.3] heptane-6-
carboxamide (PSY-05-00200) 0.10 gm, (Yield-35.55%). LCMS: 431 4m/z [M+] 1H NMR {400
MHz, DMS0-d6) 8 7.64 (ddd, 1 =93, 6.6, 3.9 Hz, 1H), 7.46 (ddd, J = 13.8, 6.0, 3.3 Hz, 3H),
738 - 722 (m, 1H), 6.95 (ddd, T = 15.6, 11.6, 2.4 Hz, 1H), 6.77 (dtd, J=106, 84 24 Hz 1H),
411(q, 1 =59, 5.1 Hz, 1H), 4.06 (q, J = 6.9, 5.9 Hz, 1H), 3.84 (d, § = 7.1 Hz, 2H), 3.76 (d, J =
14.2 Hz, 7H), 3.07 (d, T = 6.4 Hz, 3H), 2.68 (hept, ] = 8.2 Hz, 1H}, 2.34 — 2.24 (m, 2H), 2.08 —
1.85 (m, 2H), 1.42 - 1.22 (m, 3H),

Example 19: Synthesis of (4-flworo-2-(2,2, 2-triffuoroethoxylphenyl} (6-(3~-methyl-I-{o-tolyl) -1 H-
pyrazol-3-yij-2-gzaspirof 3. 3[heptan-2-yl) methanone. [Compound 178}

Synthetic scheme:
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PEY-05-00178-01

Step-1' Synthesis of methvl 4-fluoro-2-(2. 2. 2-trifluoroethoxy) benzoate (Int-2).

£,0OH Trs
NaH, THF
DOC-RT.120
Step-1
F
ni-1 -2

{06080327] To a stirred solution of methyl 2 4-difluorobenzoate (0.10 gm, 0.58 mmol, 1.0 eq.) in
N,N-Dimethyl forroamide (2 mL), was added Sodium hydride { 0.016 gm, 0.679 mmol, 1.2 eq.)
at 0o The reaction was stirred at 0oC for 10 min. 2, 2, 2+riflucroethan-1-ol {0.081 gm, 0.813
mmol) was added dropwise and stirred the reaction mass at room temperature for 12 hrs. After
completion of reaction as monitored by TLC, the reaction mixture was diluted with Ice cold
water {5 mL) and extracted with Ethyl acetate (2 x 20mL). The combined organic layer was
washed with brine solution, dried over sodium sulfate and concentrated to obtain crude product,
which was purified by combiflash using 10% Ethyl acetate in Hexane as eluent to afford methyl
4-fluoro-2-(2,2, 2-trifluoroethoxybenzoate (Int-2) 0.10 gm, (Yield-68%). The compound was
containing disubstituted product which was non separabie by column chromatography was

carried forward as a mixture for next step.

Step-2: Synthesis of 4-fluoro-2-(2.2 2-trifluorcethoxvibenzoic acid {Int-3}.
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[800328] To a stirred solution of methyl 4-fluore-2-(2,2,2-triflucroethoxy henzoate (Int-2) (1.0
gm, 3.96 mmol, 1 eq.} in THF (10 mL}, MeOH{5 mL}, Water(5 mL} was added Sodium
Hydroxide [NaOH] (0.23 gm, 595 mmol, 1.5 eq.) at 0°C. The reaction mixture was stirred at
room temperature for next 12 hr. The progress of the reaction was monitored by TLC; after
completion of reaction, the reaction mixture was evaporated under vacuum. The crude product
was acidified with 2N HCL (PH~4} The white solid was precipitated out which was filtered
through Buchner funnel and dried under vacuum to give 4-fluore-2~(2,2,2-
trifluoroethoxybenzoic acid (Int-3) 0. 50gm (Yield: 53%); 1H NMR (400 MHz, DMS0-d6) 6
1283 (s, 1H), 7.77(dd, 1 =87, 70 Hz, 1H), 717 (dd, J=11.1, 24 Hz, 1H), 696 (td, ] =84
24 Hz 1H), 484 (g, ] =8 8 Hz, 2H}.

Step-3:.  Synthesis of {(4-fluoro-2-(2.2 2-triflucrcethoxyiphenyi ¥6-(3 -methyl-1-(o-tolyli- 1 H-

pyrazol-3-vi-2-azaspiroi3 3 heptan-2-vimethanone {Compound-00178-001).

CFs

TEA HN Ini 3
%:QG HOBT
.~ TEA DMF, RT42h %M

Step -3 2

N -
int-3 N

PSY-05-00178- 01
[000328] To a stirred solution of 6-(3-rethyl-1-{o-tolyl}-1H-pyrazol-S~y1}-2-azaspiro {3.3]
heptane 2,2, 2-trifluoroacetate (0.10gm, 0.37 mmol 1.eq.} in N N-Dimethy! formamide (3 mi}
were added 4-fluore-2-(2,2,2-triifluoroethoxybenzoic acid (0.89 gm, 0.37 mmol, 1 0 eq.), TEA
(0.11 gm, 1.12 mmol, 3.0 eq.), EBC-HCI {0.10 gm, 0.56 mmol, 1.5 eq.}, and HOBT (0.025 gm,
018 mmol, 0.5 eq.) at 0 °C. The resulting reaction mixture was stirred at room temperature for
1Zh. After completion of reaction as monitored by TLC, the reaction mixture was diluted with

water {10 ml) and extracted with ethyl acetate (3*20 mil). The organic laver was washed with
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brine (10ml), dried over sodium sulphate and concentrated under vacuum to get crude material
which was purified by combiflash using 80% Ethyl acetate in hexane as eluent to get PSY-03-
00178 as white solid (0.050. (Yield: 28%); LCMS: 488 5 m/z [M+] 1H NMR (400 MHz,
DMSO-d63 8 7.46 — 7.36 (m, 2H), 740 - 725 {m, 2H), 7.16 (5, 1H}, 7.21 - 7.10 {m, 1H), 6.98 -
6.87 (m, TH), 6.17 (s, 1H), 4.93 - 4.79 {m, 2H), 3.95 (s, 1H), 3.86 (d, ] = 19.9 Hz, 2H), 3.78 (s,
1H), 3.03-2.92 (m, 1H), 2.33 (t, J = 10.4 Hz, 2H), 2.21 (dd, 1 =23.9, 9.2 Hz, SH), 1.93 (d, J =
2.3 Hz, 3H).

Example 20: Synthesis of (2-cyclopropoxy-4-flucrophenyl}(6-(1-(3-flucro-2-methylphenyi)-3-
methyl-i H-pyrazol-5-yi)-2-azaspirof 3. 3 [hepran-2-ylimethanone [Compound 418]; and (2-
cycloprapogy~4-fluoropheny(6-{ I-{S-fluoro-2~-methy iphenvl)-S-methyl-1 H-pyrazol-3-yij-2~

azaspiro] 3.3 fheptan-2-ylimethanone [Compound 482].

Synthetic scheme:

]
HING
RCIHN.
Boc. . DIPEA.DMF, Bt CHMBLTHF, 806.,,
"\A_,.\ HATU, BT, éhr N\;\'\j\ | TEGHT, dhr ¥
(¢} N
")\;r Step-1 “H’ o7 Step-2 i
Wt O w2 0 ntad G
F g
SLITY 5931N Bog.. =
Ethyi acetate, Bac., P \_'E'__l Ly
NaH, Giethy) ether, 0°C \jﬁ EtOH Reflux,8hr L \)\W
am U et Y R -
Btop-3 T’\jr Stap-4 \’3 ~ Ny
ke O F\{\\/N”N /},\»{
AN }1_)
int5 54
TFA e P! e g
N R i
N TFA :.}“ f O ;LN
R @
BIOH Reflux HATL, DHIETER /\ Y-
. N i gttt et "
. ~ Stops 7T i NOF
Step-4 :‘\Y,« . N R B~ Y
oy 4]
N2 b o
FN \‘*J
b6 int-84 PEY-08-00418-0014 PEY-08-00482-001

Step-1: Tert-butvi 6-{methoxy (methvhcarbamovl)-2-azaspirol 3.3 theptane-2-carboxviate (Int-2}.
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|
HECA HN‘O/

Boc. DIPEA,DMF, Boe.
HATU, RT, &hr

Step-1 vl

G O
int-1 nt-2

{8003306] To a stirred solution of 2-(tert-butoxycarbonyl }-2-azaspiro[3 3 theptane-G-carboxylic
acid {5.0 g, 20.72 mmol, 1.0 eq.), Ditsopropylethylamine (11 mL, 6216 mmol, 3.0 eq.), NO-
dimethyl hyvdroxylamine (3.0 g, 31.08 mmol, 1.5 eq.} in N N-Dimethylformamide (25 mL), was
added HATU (11.8 g 31 08 mmol, 1.5 eq. ) at § °C. Stir the reaction at room temperatore for 6
br. After completion of reaction as monitored by TLC, the reaction mixture was poured in ice
cold water (100 mL) and extracted with ethyl acetate {(530mL*3}. The organic layer was dred
over Sodium sulfate and concentrated under reduce pressure to get residue. The residue was
purified by combitlash using 4-5% Methanol in dichloromethane as eluent to get tert-butyl -

{(methoxy (methyl) carbamoyl)-2-azaspiro {3.3] heptane-2-carboxylate (5.3 g, 93 34%).

Step-2: tert-butyl 6-acetyl-2-azaspiro [3.31 heptane-2~carboxylate {Int-33.

BOC\N CHaMgBrTHF,  Boc.
| -78°C-RT, 4 hr

N“Q/ Stap-2

itz © mea O

N

{000331] To a stirred solution of tert-butyl 6-(methoxy (methyl) carbamoyl)-2-azaspiro {3.3]
heptane-2-carboxylate (Int-23 (5.5g, 19.34 mmol, 1.0 eq.) in tetrabydrofuran (30 mL}, was
slowly added Methyl Magnesium Bromide 3M (11.6 mL, 3481 mmol, 1.5 eq.} at-78 °C. Stir
the reaction at RT for 4 hr. After completion of reaction as monitored by TLL, the reaction
mixture was poured in ice cold water (100 mL) and extracted with ethyl acetate (50 mL*3). The
organic layer was dried over Sodium sulfate and concentrated under reduce pressure to get
residue. The residue was purified by combiflash using 12-15% Ethyl acetate in n-hexane as

eluent to get tert-buty] 6-acetyl-2-azaspiro [3.3] heptane-2-carboxylate (Int-3) (3 2 g, 69.13%).

Step-3: Tert-butvl 6-(3-oxobutanovhi-2-azaspiro [3.31 heptane-2-carboxviate (Int- 4).
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Boe. Ethyl acetate,NaH, Boc.
N Diethyl ether, 0°C N
Step-3
O g ¢
int-3 int-4

[660332] To a stirred solution of tert-butyl 6-acetyl-2-azaspire[3 3 fheptane-2-carboxylate (Int-
33(2.0 g, 836 mmol, 1.0 eq.) in diethyl ether (10 mL} was added Sodium hydride 60% (1.67 g,
41.48 mmol, 5.0 eq.} at 0 °C, followed by the dropwise addition of ethyl acetate (4.9 g, 56.06
mmol, 6.7 eq.). The reaction mass was stirred at room temperature for 4-5 hr. After completion
of reaction as monitored by TLC. The reaction mixture was poured in water {100 mL), acidified
with 10% ditute HCI and extracted with ethyl acetate (50 mL*3). The orgavic layer was washed
with brine (100 mL}, dried over Sodium sulfate and concentrated under reduce pressure to get
residue. The residue was purified by combiflash using 10-15% ethyl acetate to n-hexane as
eluent to get tert-butyl 6-(3-oxchutanoyl)-2Z-azaspire{3 .3 Jheptane-2-carboxviate (Int-4) (2.1 g,

89 3%).

Step-4: Tert-butyl 6-{1-(5-flucro-2-methviphenvi)-3-methvi-1H-pyrazol-S-vl-2-azaspiro [3.3]

heptane-2-carboxviate (Int- 53 and

Tert-butyl 6-{1-(5-fluore-Z-methviphenvh)-S-methvl-1H-pyrazol-3-yi}-2-azaspiro [3.31 heptane-

2-carboxylate (Int-SAY,

K Boc,
Fo . N Ly
- Yl Boc,
co™
BGC\N .
EtOH, Reflux, 84°C, &hr
N 4 /X
i Step-4 - 4 N‘N
F
int-4 Int-5 int-54

[660333] To a stirred solution of tert-butyl 6-(3-oxobutanoyl)-2-azaspiro]3 .3 fheptane-2-

carboxylate (1.6 g, 5.69 mmol, 1.0 eq.} in Ethanol (15 mL} was added (5-fluoro-2-
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methylphenylihydrazine (1.5 g, 8.54 mmol, 1.5 eq.} the reaction mass was heated at 80 °C for
16hr. After completion of reaction as monitored by TLC, the reaction nuixture was concentrated
to get residue. The residue was purified by combiflash using 80% ethyl acetate in n-hexane as
eluent to get mixture of tert-butyl 6-(1-(S-fluoro-2-methylphenyl)-3-methyl-1H-pyrazol-5-yi)-2-
araspiro[3 3theptane-2-carboxylate (Int-5) and tert-butyl 6-(1-(5-fluoro-2-methylphenyi}-5-

methyl-1H-pyrazol-3-y1}-2-azaspiro[3 3 theptane-2-carboxylate (Int-5A) (2.0g 91.3%).

Step-5: 6-{1-{5-fluore-2-methviphenvi-3-methvl-1H-pvrazol-5-vD-2-azaspiro [3.31 heptane {Int-

6} and 6-(1-(5-flugro-2-methyiphenvh-S-methvl- 1H-pyrazol-3-v1)-2-azaspiro [3.31 heptane) (Ini-

Boc TFA HN
EE‘% u :L} N-»L TFA q
\\/\}\ T }\ TEA, St.::pmd RY F N/N\
o fif
P %
F
Int-5 fni-5A4 nt-6 Int-6A
{000334] Toa well stirred reaction mixture of tert-butyl 6-(1-(5-fluoro-2-methylphenyl})-3-
methyl-1H-pyrazol-S-yl1}-2-azaspiro[3 3 theptane-2-carboxylate (Int-8) and tert-butyl 6-(1-(5-
fluoro-Z-methylphenyl)-3-methyl-1H-pyrazol-3-y1}-2-azaspiro{3 3 heptane-2-carboxylate {Tnt-
5A}{(2.0 g 6.99 mmel, 1.0 eq.} in Dichloromethane (10 mbL) was added Trifluorcacetic acid (3.0
ml} dropwise at 0 °C. After completion of reaction as monitored by TLC, the reaction mixture
was concentrated to get mixture of 6-(1-(3-fluoro-2-methyiphenyl)-3-methyl-1H-pyrazol-5-yi)-
2-azaspirof3 3theptane {(Int-6) and 6-(1-(5-fluore-2-methylphenyty-S-methyl-1H-pyrazol-3-yi}-
2-azaspiro{3 Sfheptane {Int-64) (0.420 g, 82.58 %3,

Sien-6: (Z-cvclopropoxy-4-fluorophenyH6-(1-(5-fluoro-2-methviohenyl-3-methvi-1H-pyrazol-

5-y1)-2-azaspiro [3.3] heptan-2-vDmethanone (PSY-035-00418-001) and

(2-cvelopropoxy-4-tlucrophenvi{6-{1-{S-fluoro-Z-methviphenvi}-3-methyi-1H-pyrazol-3-yh-2-

azaspire [3.31 heptan-2-vl) methanone {(PSY-05-00482-001%
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TEA TEA HY A
" L}l.i A\ 0 ¢
—-tj E S
F/\‘ N g ) %
,, HATU, DMFTES \_)v‘\ RN X\‘/
N P

Step-s )\f’/ - o,
(\L ,U/ | F~~{WN;“> S

Int-5 int-GA PSY-05-00418-001 PEY-05-00482-001

{6080335] To a well stirred reaction mixture of 6-(1-(5-fluoro-2-methylphenyl)-3-methyl-1H-
pyrazol-5-yh-2-azaspirof3 3 theptane (Ini-¢} and 6-(1-(5-fluoro-2-methylphenyi-5-methyl-1H-
pyrazol-3-yi)-2-azaspirol3 3theptave (Int-6A) (042 g 156 mmol, 1.2 eq.), N\N-
Diisopropylethylamine (0.45 g, 6.50 mmol, 5.0 eq ), Int-D (0.255 g, 1.30 mmol, 1.0 eq.) in NN~
Dimethylformamide (S mL) was added TRTU (0.63 g, 1.95 mmol, 1.5 eq.) at 0°C. The reaction
mass was stirred at room temperature for 3-4 hr. Atter completion of reaction as monitored by
TLC, the reaction mixture was poured in water (100 mL) and extracted with ethyl acetate {50
mbL*3) The organic laver was washed with saturated solution of sodium carbonate (50 mL) and
brine {100 mL), dried over Sodium sulfate and concentrated under reduce pressure to get
residue. The residue was purified by combiflash using 80-90% ethyl acetate in n-hexane as
eluent. The crude was submitted to prep HPLC for purification. Two Fraction was collected.
[600336] Fraction-1: (2-cyclopropoxy-4-flucrophenyl X6-(1-(5-fluoro-2-methylphenyl)-3-
methyl-1H-pyrazol-5-y1}-2-azaspiro [3.3] heptan-2-yl)methanone (PSY-85-06418-001) (0.027
g 3.96 %) LCMS: m/z 464 44 [M+1] NMR: 'H NMR (400 MHz, DMSO-d6) 8§ 742 {q, I =
78 Hz, 1H}, 730t J = 7.6 Hz, 2H), 7.28 - 7.11 (m, 2H}), 6.87 - 6.81 {m, 1H), 3.98 - 385 (m,
3H)Y, 379 (s, HHD, 370 (s, V), 303 - 299 (m, TH)Y, 235 (, J= 101 He, 1), 222 (dd, J =23
9.3 He, 6H), 1.91 (s, 3H), 0.89 - 0.81 {m, 2H}, 0.67 (s, 2H}.

1000337 Fraction-2: (2-cyclopropoxy-4-fluorophenyl ¥6-(1-{5-fluoro-2-methylphenyl)-5-
methyi-1H-pyrazol-3-yl}-2-azaspiro [3.3] heptan-2-yb) methanone (PSY-05-00482-001) (0.650
¢ 733 %). LCMS: m/z 464 44 [M+1]". NMR: "H NMR {400 MHz, DMSO-ds) § 7.43 (d, /=
75 Hz, 1H), 726 (dg, /= 279,105, 9.1 He, 4H), 6.82 (d, /= 135 Hz, 1H), 6.12{d, /=133
Hz, 1H},4.06 (s, 1H}, 3.91 (s, 3H}, 3.73 (s, 1H}, 3.41 (s, 1H}, 2.58 -2.41 {d, /= 18.7 Hz, 2H),
2.04(d, J="73 Hz, 3H), 1.91 (4, /= 16.1 Hz, 3H), 0.89 — 0.80 (m, 2H), 0.72 (s, 2H).

216

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

Example 21: Synthesis of (2-cyclopropoxy-4-flucrophenylj(6-3-(trifluorometirylj-5-(2-
{trifhwromethyl) phenyi)-1H-pyrazol-1-vi)-2-azaspivof 3.3 [hepiaw-2-y Dmethanone (Compound
424); and (2-cyclopropoxy-4-fhiorophenvii{6-(5-(triffuoromethyi}-3-2-(trifluoromethyi)

phenyi)-I1H-pyrazol-1-vij-2-azaspivo{ 3.3 [heptan-2-yijmethanone (Compound 431)

Synthetic scheme:

g 8 A

= o L

3 @ - 7 N ’\/:f »

H H i \"

N fi‘m ._..........._..C.F.?..........._.... F,«Ej s L n . FL AC\J\ .
F'i P %«\ " E1GH Raffux Nycr, ¥
N2 ;
H

Step-5 s
[E e eN
-8
Comman intarmediste POY-)5-504¢4-Q01-Fr-2 PEY-05-00451-001-Frt
X
3 YN
o O O g 9
D NaH, DMF i B
Step-4
N CFy F;y
int-A nt-8

Step-A 4,4 4-tnfluoro-1-(2-(triflucromethyl jphenyl butane-1,3-dione {Int-B),

0
c:Fa’JLo”\
NaH,DMF, 0°C-RT
Step-A

{000338] To a stirred solution of 1-(2-(trifluoromethylphenyijethan-1-one (3.0 g, 1.59 mmol,
1.0 eq.) in N,N- Dimethyiformamide at 0°C under N, atmosphere, NaH 60% (0.500 g,
2.393mmol, 1.5¢q ) was added and allowed to stir for 30 mins at 0°C. Then added
Triflucroethylacetate (3.50 g, 2.388 mmol, 1.5 eq.) to the reaction mass and stirred the reaction
at room temperature for 16 hr. After completion of reaction as monitored by TLC, the reaction
mixture was poured in ice cold water {100 mL). Acidified with dil. HCl up to P" 4.0 and

extracted with ethyl acetate (S0mL*3}. The organic layer was dried over Sedium sulfate and
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concentrated under reduce pressure to get residue. The residue was purified by combiflash using
S0% ethyl acetate tn n-hexane as eluent o get tert-butyl 6-(methoxy {methyl) carbamoyi}-2-

azaspiro [ 3.3] heptane-2-carboxylate (Int-B} (2.0 g, 44.15%).

Step-5: {2-cvelopropoxy-4-flucrophenvii6-G-{triflucromethyD-5-C~{triflucromethyl) phenyl)-

H-pyrazol-1-v)-2-azaspire [3.31 heptan-2-vDmethanone (PSY-05-00424-001) and

{2-cyclopropoxy-4-fluorophenvh{6~(5-{irifluoromethvh-3-(2-{trifluoromethyl) phenv-1H-

pyrazol-1-vi-2-azaspiro {3.3] heptan-2-v1) methanone (PSY-05-00451-001).

A L er, % i
tN
o O /\/( )j/ N e N c
i i CF - i LA CFy
O T < =N =\,
L \,\Q\ E.t()l-i-ia"!ux e \,@,.3 N
g JNH, L. .
3 Step-5 ﬁ )____(
( CF \§““-\
3 3
g

Commaon ntermsdiste PEY-05-00424-002-Fr-2 PEY-05-00454-001-Fr-1

[66033%] To a stirred solution of tert-butyl 6-(methoxy (methyl) carbamoyl)-2-gzaspiro [3.3]
heptane-2-carboxylate {(Int-B) (0.3 g, 105 mmol, 1.0 eq.} in Ethanol (5 mL) was added (2-
cyelopropoxy-4-fluorophenyl ) 6-hydrazineyi-2-azaspirof3 3 theptan-2-yl ymethanone (Int-6)

{062 g 2.10 mmol, 2.0 eq ) the reaction mass was heated at 80 °C for 16hr. After completion of

reaction as monitored by TLC, the reaction mixture was concentrated to get residue. The residue
was purified by combitflash using 80% ethyl acetate in n-hexane as eluent to get mixture of two
region isomers. The crude was submitted to prep HPLC for purification. Two Fraction was
collected.

[6803408] Fraction-1: {2-cyclopropoxy-4-fluorophenyt o-(5-(trifluoromethyl}-3-(2-
{trifluoromethyl) phenvi)-1H-pyrazol- i-yi)-2-azaspirof3 3 jheptan-2-yDmethanone ( PSY-05-
D0451-001)(0.027 g, 4.97 %). LCMS: mz 553.91 [M+11. NMR: TH NMR (400 MHz,
DMSO-ds) 6 8.68 (s, 1H), 8.05-7.83 (m, 3H}, 7.63{d, /= 7.5 Hz, 1H), 730 (dg, /=279, 10.5,
91Hz 1H), 7.21-728(dq, /=279, 10.5, 9.1 Hz, 1H), 692 (d, ./ = 13.5 Hz, 2H), 446 (s, 1H),
4.00-3.95(s,3H),3.80 (s, 2H), 2.7 -2.70(d, /= 18.7 Hz, 4H)}, 0.87 (d, /= 16.1 Hz, 2H)}, 0.79
— .70 {m, 2H).
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{600341] Fraction-2: (Z-cyclopropoxy-4-fluorophenyl ¥6-(3-(triftuoromethyi 52«
(trifluoromethyl) phenyli-1H-pyrazol-1-y1)-2-azaspiro[3 3 {heptan-2-yhmethanone (PSY-85-
08424-001} (0.050 ¢, 9.20 %). LCMS: mvz 553.91 [M+1]. NMR: 'H NMR {400 MHz,
DMSO-de) § 8.68 (s, TH), 8.15~8.37 {m, 5H), 7.63 (d, J = 7.5 Hz, 1H), 740 (dg, J = 27.9, 10.5,
9.1 Hz, 1H), 6.92(d, /=135 Hz, 1H), 5.52(d,.J = 13.5 Hz, 1H), 4.56 (s, 1H), 4.00 (s, 3H}, 3.63
(s, 2H), 2.78 -2.70 {d, J = 18.7 Hz, 2H), 2.24 (d, J= 7.3 Hz, 2H), 0.87 {d, J = 16.1 Hz, 2H), 0.79
(.70 (m, 2H), 0.72 (s, 2H).

Example 22: Measuring MAGL Inhibition Potency ({Csg)

[600342] The potency of certain compounds for inhibittng MAGL were obtained using the
following assays.

{000343] The monoacyliglycerol lipase inhibitor screening assay kit from Cayman Chemical was
used to measure the MAGL potency for the compounds in Table ¢ and Table 7.

{000344] Cayman’s Monoacylglyceral Lipase Inhibitor Screening Assay provides a method for
screening human MAGL inhibitors. MAGL hydrolyzes 4-nitrophenylacetate resulting in a yellow
product, 4-nitrophenol, with an absorbance of 405-412 nm.

[8030345] MAGL Inhibition was weasured by the following assay. Monoacylgiveerol Lipase
{MAGL) inhibition was measured using recombinant MAGL enzyme (aa 2-303 RBC, internal
preparation} and the substrate 4-Nitropheny! acetate (4NPA) (Sigma-Aldrich, N3130).
Hydrolysis of the substrate in the presence of the enzyme was measured by absorbance at 405
nm. 10 ul of assay buffer (10 mM Trs pH 7.5, 1 mM EDTA, 0.9% DMSQO) was added to a
black 384-well non-binding plate with clear botiom (Greiner, 781906 for each reaction.
Compounds were dispensed using an acoustic liquid handler (Echo, Beckman) at 45 nL (0.1%
DMS(0). Test componnds and control for MAGL inhibitor JZ1L-184 {Caymen Chemical, 13158)
were tested in 10-concentration IC50 mode with 3-fold serial dilution at a starting concentration
of 10 pM. DMSO control wells were included for reference. A 10.8 nM (18X} MAGL mix in
assay buffer was prepared, with 25 pL added to each reaction well, for a final assay
concentration of 6 nM. No enzyme wells received 25 pl. of buffer. Plate was incubated at room
temperature for 30 minutes. 35 mM solution of 4NPA in methanol was prepared daily. A 4.5x

ANPA substrate solution was prepared in assay bufter and 10 yL was added to each reaction
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well, for a final assay concentration of 0.25 mM. Plate was spun for | minute at 1000 rpm

before measuring absorbance using a CLARIOstar plate reader (BMG Labtech). A Kinetic

reading at 405 nm was done every minute for 30 minutes. Data was analyzed using the linear

slope of the reaction progress curve and the average of the no-enzyroe wells (background) was

subtracted from the data. The background-subtracted stope data was converted to % activity

using the average of wells with enzyme and DMSO vehicle. ICS0s were calculated using

GraphPad software (Sigmoidal dose response, variable siope equation).

{000346] Table 6 and Table 7 provide exemplary compounds of Formula () and their potency
for MAGL inhibition measured using the Potency Assay of Example 22 above, with the following
modifications described in Table C below. Table 8 provides potency measurements of MAGL
inhibttion measured wsing the Potency Assay of Example 22 above, with the following

maodifications described in Table C.

Table €. Methods Used to Measure MAGL Inhibition with 4NPA Substrate

Biology Enzyme

Method | Name Modification to Assay of Example 16
No.
1 MAGL {(6uM)} Reaction | Reaction Biology’s internal MAGL enzyme prep was used.

Concentration of MAGL enzyme in the assay was 6nM.

Cong 25, Cayman
Chemical

2 MAGL (10aM) Cayman | Cayman  Chemical’s MAGL enzyme prep was used.
Chemical Enzyme Concentration of MAGL enzyme in the assay was 10nM,

3 MAGL (108M) Reaction | Reaction Biology’s infernal MAGL enzyme prep was used.
Biology Enzyme Concentration of MAGL enzyme in the assay was 10nM.

4 MAGL (150M) Cayman | Cayman Chemical’s MAGL enzyme prop was used.
Chemical Enzyme Concentration of MAGL enzyme n the assay was 15nM.

3 MAGEL (25aM) Cayman | Cayvman Chemical’s MAGL enzyme prep was used.
Chenical Enzyme Concentration of MAGL cnzyme m the assay was 25nM.

6 MAGL IC50 Enzyme Reaction Biology’s intemal MAGL enzyme prep was used.
Cone 6, Reaction Biology | Concentration of MAGL enzyme in the assay was 6aM.,

7 MAGL IC50 Enzyme Reaction Biology’s internal MAGL enzvme prep was used.
Conc 10, Reaction Concentration of MAGL enzyme in the assay was 10nM.
Biology

8 MAGL IC50 Enzyme Cayman Chemical’s MAGL enzvme prep was used.
Conc 10, Cayvman Concentration of MAGL enzyme in the assay was 10nM.
Chemical

5 MAGL IC50 Enzyme Cayman Chemical’s MAGL enzyme prep was used.
Cong 15, Cayman Concentration of MAGL enzyme in the assay was 15nM,
Chemical

1w MAGL IC50 Enzyme Cayman Chemical’s MAGL cnzyme prep was used.

Concentration of MAGL enzyme in the assay was 25nM.
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Method | Name Modification to Assay of Example 16

i1 MAGL IC30 Enzyme Reaction Biology’s miternal MAGL enzyme prep was used.
Conc 20, Reaction Concentration of MAGL enzyme in the assay was 25nM.
Biology

12 MAGL IC50 Enzyme Reaction Biology’s mtermal MAGL enzyme prep was used.
Conc 15, Reaction Concentration of MAGL enzyme in the assay was 15nM.
Biology

i3 MAGL IC50 Enzyme Reaction Biology’s internal MAGL enzyrae prop was used.
Conc 12, Reaction Concentration of MAGL enzyme in the assay was 12nM.
Biclogy

14 MAGE  ICS0 Enzyme | Reaction Biology’s internal MAGL cnzyrae prop was used.
Cone 07, Source "0~ {Concentration of MAGL enzyme in the assay was 6nM.

{660347] Results of potency measurements in Table 6, Table 7 and Table & are expressed as
the following ranges: “A” refers to an ICso measurement of <50 uM, “B” refers to an 1Cs
measurement of between 50 nM and 150 nM, “C” refers to an {Cso measurement of greater than
150aM and less than 500 nM, “D7 refers to an ICs measurement of 300 oM to 1 micromolar,
and “E” refers to an [Cso. measurement of greater than 1 micromolar up to 5.1 micromolar. The
number after each letter for potency measurement value indicates the Method from Table C that
was used to obtain that measurement value {e.g., “A(1)” indicates an ICss measurement of

<50nM obtained from the Method 1 of Example 22 in Table C).

Example 23: Measuring FAAH Inhibition Potency (ICsy)

[600348] Comparative compound potency at FAAH can be obtained with the following
assay. A “Selective MAGL Inhibitor Compound” rafers to a compound that selectively mbibits
MAGL with an ICs that 15 at least 10x the ICso for its inhibition of fatty acid amide hydrolase
{(FAAH), and that has an ICse of 150 nM or less for MAGL inhibttion (according to the MAGL Potency
assay of Example 22).

{000348] MAGL inlubitor compounds were also counter-screened for FAAH inhibition potency
using the following assay. Assessment of FAAH inhibition was performed using Fatty Acid
Amide Hydrolase Inhibitor Screening Assay Kit (Cayman Item No. 10005196) following
manufacture’s instruction with some modifications. The kit utilizes human recombinant FAAH
and the fluorescent substrate, AMC Arachidonoyl amide {AAMCA}. S ub of assay buffer (125
mM Tris, pH 9.0, | mM EDTA e ethylenediaminetetraacetic acid) was added to a 384-well

black plate (Corning, 3573). Test compounds and control inhibitor JZL-195 (Cayman Chemical,
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13668} were tested in i0-concentration IC50 mode with 3-fold serial dilution at a starting
concentration of 100 uM and 10 uM, respectively. 300 ol or 30 nl of test compounds were
delivered into a 384-well black plate (Corning, 3573) using a Labeyte Echo, followed by addition
of 15 pL. of FAAH enzyme (Cayman, 700302) tn assay buffer. After a S-minuie pre-incubation at
room temperature, 10 pul. of AAMCA was added in assay buffer to start the reaction. Final
concentration of FAAH enzyme 1s not specified and AAMCA substrate was used at the 20 uM.
After these dilutions, the final concentration of the test compounds ranged from 100 uM to 5.08
nM or 10 pM down to 0.508 nM. The reaction was allowed to progress for 60 minutes, while the
plate was read on an Envision plate reader at an Ex/Em of 350/460 nm with readings every minute,
The data was analyzed in Microsoft Excel, using the slope between 30 and 59 minutes. The
average of the no-enzyme wells (background) was subtracted from the data. The background-
subtracted slope data was converted to % activity using the average of welis with enzyme and
DMSO vehicle. ICso values were calculated using GraphPad software (Sigmoidal dose response,
variable slope equation).

{000350] Compounds listed in Table D2 were tested in the FAAH Counterscreen of Example 23

Table D1: Methods Used to Measure FAAH Inhibition

Method Modification to Assay of Example 23
A Starting concentration of 100 uM
B Starting conceniration of 10 uM

Table D2: FAAH Counter Screen

Method | Compound | Structuse FAAH ICs) (nM)
A Comparator 459

A Comparator 14

A 117 >10,000
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Method | Compound | Structure FAAH ICsy (nM)
A 120 ¥ >10.000
o

A 122 > >10,000

A i23 >10,060
A 123 >10,000
A i27 >10,000
B 473 >10,0600
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Method | Compound | Structure FAAH ICsy (nM)

B 493 o >10.000

Example 24: Measuring Reversible MAGL Inhibition (Isq)

000351 The reversible mechanism of MAGL inhibition of a test compound of Formula (1) can
be determined. Flag-tagged MAGL enzyme will be immobilized on anti-Flag beads. Immobilized
enzyme will be incubated +/- inhibitor at a dose that produces complete inhubition. Colorimetric
substrate (4-NPA) will be added and the reaction monitored on a plate reader for 30 minutes to
verify complete inhibition. Immobilized enzyme will then be washed thoroughly to remove the
inhibitor, and fresh substrate will be added. The reaction will be monitored for an additional 30
minutes; refurning enzymatic activity will indicate reversibility of inhibition.

{860352] To confirm the hypothesized reversible mechanism of inhibition, the effects of dilution
and preincubation on the MAGL inhibitory activity of a compound can be evaluated using methods
disclosed in /. Med Chem. 2019, 62, 19321958, 1942 In the presence of an urreversible
mechanism of inhibition, the potency should not decrease after dilution, whereas for a reversible
whibttion, the potency level should be strongly reduced after dilution. Therefore, the mhibition
produced by incubation with a 4000 nM concentration of a test compound can be measured after
240~ dilution and compared to the potency observed by a 4000 and a 100 nM of the test compound.
A reversible mechanism of inhibition can be identified when the inhibition produced by 100 oM
of the test compound is similar to that obtained after a 40x dilution and was considerably lower
than that produced by the same compound at a concentration of 4000 nM.

[000353] As a second assay to identify or confirm a reversible MAGL inhibitory activity of a
test compound, the inhibition activity of a test compound can be measured at different
preincubation times with MAGL. The test compound can be preincubated with the enzyme for 0,

30, and 60 min before adding the substrate to start the enzymatic reaction. An irreversible
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inhibition should preduce a higher potency after longer incubation times, whereas a reversible

inhibitor should produce a constant inhibition potency over alf the different incubation times,

Determining MAGL veversible inhibition:

{000354] MAGL enzyme was incubated for 30 minutes in the presence of 40X the ICS0
concentration of inhubitor. Enzyme + inhibitor mix was then diluted 40-fold so that the final
concentration of the inhibitor equaled the ICs concentration, Substrate was added and the reaction
was monitored for 30 minutes. For a reversible inhibitor, percent inhibition after dilution to the
ICs0 concentration should be 50 + 15%.

{600385] The MAGL reversible inhibition assay of Example 24 above was performed to test
reversibility of inhibition by compounds depicied in Table E. Column A shows the degree to which
MAGL enzymatic activity refurned following washout of test compounds {pre-washout compound
concentration: 1uM), reflecting reversibility of inhibition, as compared to the complete lack of
return of MAGL enzymatic activity after washout of the irreversible inhibitor comparator
compound JZL-184 (pre-washout compound concentration: 1pM)y. Column B shows % MAGL
activity returning after washout. % Activity returning after washout represents the amount of
MAGL enzymatic activity, relative to control (no inhibitor before washout) reaction amounts, that
occurred immediately following a 30 winute washout of the test compound. For some iest
compounds, % activity returning after washout may be less than 100% if complete compound

unbinding takes longer than 30 minutes.

Table E. Reversible MAGL inhibition

Compound | Structure A B

JZL-184

{comparator}
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Compound | Structure A B
473 41 <50%
e 47 <50%
519 153 > 50%
520 100 > 50%

{660356] It should be understood that this disclosure is not limited to the particular methodology,
protocols, and reagents, etc., provided herein and as such may vary. The terminology used herein
is for the purpose of describing particular embodiments only, and is not intended to limit the scope

of the present disclosure, which is defined solely by the claims.

Example 25: Pharmacokinetic Study of Compounds in Mice

{600387] Healthy male C57BL/6 mice (8-12 weeks old) weighing between 17 to 35 g were
procured from Global, India. Teroperature and humidity were maintained at 22+ 3 °C and 30-70%,
respectively and illumination was controlied to give a sequence of 12 hr light and 12 br dark cycle.

Temperature and humidity were recorded by auto-controlled data logger system. All the animals
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were provided laboratory rodent diet Reverse osmosis water treated with ultraviolet light was
provided ad libitum.

{800358] Protocol A: Twenty-four male mice were divided into two groups as; Group 1: 30
mg/kg/IP; Plasma and brain; Number of animals=12; Amimal # 1-12. Group 2 30 mg/kg/PO;
Plasma and brain, Number of animals=12; Animal # 13-24. Animals in Group 1 were administered
intraperitoneally with solution formulation of PSY-05-00074-001 in 5% NMP, 5% Solutol HS-15
and 90% normal saline at 30 mg/kg dose. Animals in Group 2 were administered orally with
solution formulation of PSY-05-00074-001 1n 5% NMP, 5% Solutol HS-15 and 90% normal saline
at 30 mg/kg dose. Blood samples {approximately 60 ul.} were collected under lght isoflurane
anesthesia from retro orbital plexus at 0.25, 0.5, 1, 2, 4 and 8 hr {IP and PO} Plasma samples were
separated by centrifugation of whole blood and stored below ~70 °C until bicanalysis. umediately
after collection of blood from intraperitoneal and oral group animals, animals were euthanized
with excess CO2 and brain samples were collected from set of two mice at each time point. Brain
samples were divided into two parts. Half brain samples were homogenized using ice-cold
phosphate buffer saline (pH-7.4) and homogenates were stored below -70£10 °C until analyss.
Total homogenate volume was three times the brain weight. Other part of brain was stored below
~70+10 °C for further analysis. All samples were processed for analysis by protein precipitation
using acetoniirile and analyzed with fit-for-purpose LO/MS/MS method (LLOG - 2.02 ng/mL for
plasma and 0.06 ng/g for brain). Pharmacokinetic parameters were calculated using the non-
compartmental avalysis tool of Phoenix WinNonlin®.

{880339] Protocol B: Thirty six mice were included into the study and divided in to three groups
as Group 1 (n=12), Group 2 {(n=12) and Group 3 (n=12) with n=2 mice per fime-point design.
Animals in Group 1 were administered tntravenously with solution formulation of PSY-035-00414-
001 at 5 mg/kg dose. Animals in Group 2 were administered orally with solution formulation of
PSY-05-00414-001 at a dose of S mg/kg. Animals in Group 3 were administered intraperitoneally
with selution formulation of PSY-05-00414-001 at 5 mg/kg dose. The formulation vehicle for all
the three groups was 5% NMP, 5% Selutot HS-15 and 90% normal saline. Blood samples
{approximately 60 pL) were collected under light 1soflurane anesthesia from two mice at 0.25, 0.5,
1, 2, 4 and 8 h. Plasma was harvested by centrifugation of blood and stored at -70+10 °C unti
analysis. After blood coliection, brain was perfused and isolated at 0.25, 0.5, 1, 2, 4 and 8 h. Brain

samples were dipped thrice in ice-cold phosphate buffer saline, blotted dry and cut in to two equal
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portion. Half -brain samples from each time-point were weighed and homogenized using ice-cold
phosphate buffer saline with twice volume of brain weight making the total homogenate three
volumes and stored below -70=10 °C until analysis. Remaining half-portions of brain samples was
suap freeze and kept in -70+10 °C untif further confirmation from client. Plasma and brain samples
were quantified by fit-for-purpose LC-MS/MS method (LLCQ: 1.01 ng/mL for plasma and 2.02
ng/mL for brain).

{860368] Protocol C: Fifty four male mice were included in study and divided in to three groups
as Group | (n=18), Group 2 (n=18) and Group 3 (n=18) with 3 mice/time point design. Animals
from Group 1, Group 2 and Group 3 were administered by intravenous, oral and intraperitoneal
route with solution formulation of PSY-05-00451-001 at § mg/ke dose respectively. The
formulation vehicle used was 5 % vy NMP, 5 % v Solutol HS-15 and 90 % v/v Normal saline.
Blood samples (approximately 60 uLy were collected under light isoflurane anesthesia (Surgivet®}
from retro orbital plexus from a set of three mice at 0.25, 0.5, 1, 2, 4 and 8 h. Immediately after
biood collection, plasma was harvested by centrifugation at 4000 rpm, 10 min at 4°C and saraples
were stored at ~70+10°C until broanalysis. Following bleod collection, animals were sacrificed
followed by vena-cava was cut open and whole body was perfused from heart using 10 mL of
normal saling. Brain samples were collected from set of three mice at 0.25, 05,1, 2, 4 and & h.
After isolation, brain samples were rinsed three times in ice cold normal saline (for 5-10
seconds/rinsed using ~5-10 ml normal saline in dispossble petri dish for each rinse), dried on
blotting paper and cut in to two equal portion. Half -brain was used for PK estimation and half
brain was suap freezed and stored below -70+10 °C. Half brain (for PK estimation) was weighed
and homogenized using ice-cold phosphate buffer saline with twice volume of brain weight
making the total homogenate three volumes and stored below -70+10 °C until analysis. Al
samples were processed for analysis by protein precipitation method and analyzed with fit-for-
purpose LC-MS/MS method (LLOGQ = 2.03 ng/mL for plasma and 1.02 ng/mL for brain). The
pharmacokinetic parameters were extimated using non-compartmental analysis tool of Phoenix®
WinNonlin software.

[860361] Protocol D Thirty six male mice were included in study and divided into two groups
as Group 1 (n=18) and Group 2 {(n=18) with 3 mice/time point as sparse design. Animals from
Group 1 and Group 2 were administered by intravenous and oral route with solution formulation

of PSY-05-00473-001 at S mg/kg dose, respectively. The formulation vehicle used was 5 % vwv
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NMP, 5 % vy Solutol HS-15 and 90 % vy Normal saline. Blood samples (approximately 60 uL}
were coliected under light isoflurane anesthesia (Surgivet®) from retro orbital plexus from a set
of three mice at 0.25,0.5, 1, 2, 4 and 8 b. Immediately afier blood collection, plasma was harvested
by centrifugation at 4000 rpm, 10 min at 4°C and samples were stored at -70£10°C until
bivanatysis. Following biood collection, whole body was perfused using 10 ml of normal saline.
Brain samples were collected from set of three mice at 0.25, 0.5, 1, 2, 4 and 8 h. After isolation,
brain samples were rinsed three times in ice cold normal saline (for 5-10 seconds/rinsed using ~5-
10 mL normal saline in disposable petri dish for each rinse), dried on blotting paper and cut in to
two equal portion. Half -brain was used for PK estimation and half brain was snap freezed and
stored below ~704+10 °C. Half brain (for PK estimation} was weighed and homogenized using ice-
cold phosphate buffer saline with twice volume of brain weight making the total homogenate to
three volumes and stored below -70:10°C wotil analysis. All samples were processed for analysis
by protein precipitation method and analyzed with fit-for-purpose LC-M8/MS8 method (LLOQ =
L.01 ng/mL for plasma and 2.01 for brain). The pharmacokinetic parameters were estimated using
non-compartmental analysis tool of Phoentx® WinNonlin software.

[860362] Protocol E: Total fifty four male mice were included in study and divided in to three
groups as Group 1 (n=18}, Group 2 (=18} and Group 3 (n=18} with 3 mice/time point design.
Animals from Group 1, Group 2 and Group 3 were administered by intravenous, oral and
wtraperitoneal route with solution formulation of PSY-05-00476-001 at S mgkg dose,
respectively. The formulation vehicle used was 5 % v/v NMP, 5 % v/v Solutol HS-15 and 90 % vy
Normal saline. Blood sarples (approximately 60 ul) were collected under hight tsoflurane
anesthesia (Surgvet®) from retro orbital plexus from a set of three mice at 0.25, 05,1, 2, 4 and 8
h. Immediately after blood collection, plasma was harvested by centrifugation at 4000 rpmy, 10 min
at 4°C and samples were stored at -70+10°C until bioanalysis. Following blood collection, animals
were sacrificed followed by vena-cava was cut open and whole body was perfused from beart
using 10 mb of normal saline. Brain samples were collected from set of three mice at 0.25, 0.5, 1,
2, 4 and 8 h. After isolation, brain samples were rinsed three times in ice cold normal saline (for
5-10 seconds/rinsed using ~5-10 mL normal saline in disposable petri dish for each rinse), dried
on blotting paper and cut in to two equal portion. Half -brain was used for PK estimation and half
brain was snap freezed and stored below -70+10 °C. Half brain (for PK estimation} was weighed

and horvogenized using ice-cold phosphate buffer saline with twice volume of brain weight

229

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023 PCT/US2022/082554

making the total homogenate three volumes and stored below 7010 °C until analysis. All
samples were processed for analysis by protein precipitation method and analyzed with fit-for-
purpose LC-MS/MS method (LLOO = 1.01 ng/mL for plasma and brain). The pharmacckinetic
parameters were estimated using nouv-compartmental analysis tool of Phoenix® WinNonlin

software.

Table F: Data obtained from Pharmacokinetic study of Example 25

Protocol Compound Matrix Route Dose Cam AU Brain
(mghkg) | (ag/gy | (hr*ng/mi) kP

{Canacd
A Compound 74 Brain Oral 30 10176 11652 42
B Compound 414 Brain Oral 3 £35.83 77491 119
C Compound 451 Brain Oral 5 27139 1204.22 32
D Compound 473 Bram Oral 5 171.59 464 42 174
E Compound 476 Brain Oral 5 77 223.64 72

[880363] Refernngto the data in Table F, the Cpay 15 the peak concentration of a drug observed
over time after a dose of the drug has been administered. Data presented in the table above
demonstrate the ability of PSY compounds to enter the brain. AUCu« 15 the area under the brain
concentration-time curve to the last measured brain concentration. This reflects the total drug
exposure over time after a dose has been administered. Brain Ky {Cama) 18 the ratio of the maximum
observed concentrations of drug in the brain and plasma. Higher Kp (Cuac) values indicate more
delivery of the drug to the brain.

{600364] Table 6 - Compounds of Formula (1), including the value of MAGL inhibition potency

measured with a method described in Table C of Example 22
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Compound

Structure
(IUPAC name}

LCMS / NMR

MAGL
Potency
{Detection
Method)

120

{2-flyoro-S-hydroxypheny} {61 3-methyl-1-{o-tolyl}-

S-pyrazolyl}-2-aza-3-spiro|3 3thepten-2-
vimethanone

LCMS: 4737
m/z [M+HH;
T NMR (400
MHz,
Methanol-ds) &
751 =733 {m,
3H), 7.28 (d, J
=7.9 Hz, 1H),
700t J=92
Hz, tH), 6.92 -
6.78 (m, 2H),
6.35 (s, 1H),
$.39 (s, 1H),
429 -4.09 (m,
45, 2.78(d, J
=56 Hz, 2H},
2.30 (s, 3H),
2.00 (s, 3H).

o8

{o-fluorophenyl}{6-{3-m cth;\- i~{o-tolyh-5-
pyrazolyl]-2-aza-2-spirci3 3theptyl methanone

LCMS: 3904
mvz [MHHTT
'HNMR (460
MHz, DMSO-ds)
8 7.58-7 32 (m,
4H), 7.36-7.21
{m, 3H}, 7.16 (¢,
J=70Hz, iH),
6.14(d,J=2238
Hz, 1H), 3.96
{dd. J=233,
17.7 Hz, 4H),
3.00 {m, 1H),
239-221 (m,
4H), 2.18(d, J=
10.8 Hz, 3H),
1.93 (s, 3H).

E{2)
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Compound

Structure
(IUPALC same)

LCMS / NMR

MAGL
Potency
{Detection
Method)

-
[
s

{m-hydroxyphenyh{6-{ 3-methyi-1-{o-tolyh}-5-
pyrazolvl}-2-aza-2-spiro]3 3 theptyl imethanone

LCMS: 3884
m/z IMAH]
"H NMR (400
Mz, DMSO-di)
30.63(d,J=
3.1 Hz, IH),
744 726 {m,
3HY, 717 (dd, J
=192 83 Hz,
I, 6.96{d, J=
7.6 Hz, 2H),
6.86 (s, 1H),
61l4id, J=122
Hz, 1H), 4.19 (4,
J=2352Hz,
2H), 3.94(d, J=
23.0 Hz, 2H},
303~ 294 (m,
1H), 2.33 (s,
3HY, 227212
(m, SH), 1.93 (s,

B(1.2)

126

(2. 4-difluoro-5-hydroxyphenyl} {6-{3-methyl-1-{o-

tolyD)-5-pvrazolylj-2-aza-2-
spirof3.3 jheptylmethanone

LLMS: 4244
m/z \MHHT
"HNMR (400
MHz, Methanol-
dy 67.344{dt,J
=254 89 He,
3HY, 7084, =
6.3 Hz, 1H),
7.07-6.91 {m,
2H), 6.184(d, J =
18.4 Hz, 1H),
405{dd, /=
228,75Hz,
4H}, 3.13-3.02
(m, 1H), 2.36
{td, /=166,
149, 98 Hz,
41y, 2.26 (d, J =
8.4 Hz, 3H),
Fos{d, /=273
Hz, 3H).

ALY
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Compound

Structure
(IUPALC same)

LCMS / NMR

MAGL
Potency
{Detection
Method)

[—y
=]
~J

(2.6-diftuoro-3-hydroxyphenyh) {6-[3-methyl-1-{o-

tolyl)-5-pyrazolyli-2-aza-2-
gpirof 3 3theptyl methanone

LCMS: 4247
m/z IMAH]
"H NMR (400
MHz, Methanol-
) 573072
{m, 3H), 7.18
{dd, J=76,35
Hz 1H}, 691~
6.81 {m, 1H),
6.18(d, /=210
Hz, 1H), 4.10(d.
J=222Hz,
2H, 3.96{d. J=
3.3 Hz, 2H),
315-3.02(m,
iH), 249229
{m, 4H), 2.26 (d,
J=105 Hz,
3H), 1.98(d, /=
2.8 Hz, 3H).

d-hyvdroxy-2-{{6-{3-methyl-1-{o-tolyl}-S-pyrazolyl}-
2~aza-2-spirof3 3theptyl carbonylibenzominiie

LCMS: 413 4
m'z [MAHT
TH NMR (400
MHz, DMSO-
ds) 5 7.68 (1,
=7 8 He, 1H),
7.43 ~7.26 (m,

3H), 7.15 (dd, J

=78 39Hz,
TH), 6.98 -
6.85 {m, 2H),
6.13(d, J=
19.6 Hz, 1H),
399 (dd, JS=
240, 13.9 Hg,
4H), 2.99 (di, J
=222, 84 Hz,
1H), 2.39 -
2.28 (m, 2H),
223(dd, J=
127,90 Hz,
L 217 S
=85 Hz, 3H),
1.92 {s, 3H).

ALY
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Compound

Structure
(IUPALC same)

LCMS / NMR

MAGL
Potency
{Detection
Method)

146

(Z-chloro-5-hydroxyphenyi} {6 3-methyl-1-{o-tolyl}-
S-pyrazolyvi]-Z-aza-2-spiro]3 .3 heptyl} methanone

LCMS: m/z
422.6 M+
NMR: 'THNMR
{400 MHz,
DMSO-d) 6 995
(s. 1H), 740 -
711 {m, 4H},
TAs, =177
Hz, 1H}, 6.80 (1,
iH, 667, 7=
2.8 Hz, 1H),
6.16-6.10 (s, 1H),
387-358 (m,
4H), 3.00-2.93
(m, 1H), 233 -
2.15 (m, TH),
1.91 (s. 3H).

B (2)

141

{4-fluoro-3-hydroxyphenvl) {6-[ 3-methyl-1-<{o-tolvi)-
S-pyvrazolyi]-2-aza-2-spiro{3 3iheptyitmethanone

LOMS: 406.3
m/z [MH]
"H NMR (400
MHz, DMSO-
d6) & 10.16 {5,
1H), 7.38 s,
2H), 730, 1=
59 Hz 1H),
T18¢dd, J =
3.5, 8.4 Hz,
3H), 7.02 ¢,
1H), 6.15(d, 1=
10.7 Hz, 1H),
425 (s, HH},
4.19 (s, 1H),
397 (s, IH),
392 (s, 1H),
3.04 - 2.94 (m,
1H),2.23¢(d, I=
9.5 Hz, 2H),
219 (s, 3H),
1.93 (s, 3H).

B(1)
C)

[o—
(o}
(¥

LCMS: my/z
38335 [M+E}
NMRHNMR
{400 MHz,
DMS0-ds) 8
862(d F=135

B2 3)
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Compound Structure
(IUPAC name}

LCMS / NMR

MAGL
Potency
{Detection
Method)

N-methyt-N-o-tolyl-2-{2-fluore-S-hivdroxybenzovl}-
Z-aza-6-spiro]3 3thepta necarboxamide

Hz, 1H), 740 -
723 {m, 3H),
716 (s, 1H),

717 - 698 {m,

2H), 5.85-6.81

{m, 1H), 6.78 -
6.69 (m, 1H),

3.97 - 3.80 (m,

4H), 305, I =
6.1 Hz, 3H),
2624d, ¥ =
15.6,7.7Hz,

iH), 2.39-223

{m, 2H3, 2.22 -

2.05 {m, 3H},

200~ 1.9G {m,

2H).

i86 N-o-tolvl-2-(Z-fluoro-5-hydroxybenzoyl}-2-aza-6-
spirof3 .3 theptanccarboxamide

LCMS: mvz
369.20 IM+1]

TH NMR {400
Mz, DMS(-de)
8962{d J=48
Hz, IH), 217 (s,
1H), 736, 1=
8O0 Hz, 1H),
723712 {m,
3H), 7.08 (s,
1H), 690 -6.82
{m, 1H}, 6.79 (s,
IH), 407, I=
6.6 Hz, 2H),
397{(d 1=60
Hz, 2H), 3.16
{dd,J=178,89
Hz, 1H), 257 (s,
4H), 217, I =
4.0 Hz, 3H).

(o)
o
L 4

LOMA 424 L mz
IM+H

IH NMR (400
MHz,
DMSO-ds) &
9.64 (s, 1FD,
7.66 (s, 1H),
7.20 (s, 2H),

7.06 (5. 1H)

A1)
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Compound Structure LCMS/ NMR MAGL
(IUPAC name) Potency
{Detection
Method)

683 @ 1H),
{2-fluoro-3-hydroxyphenyh){6-{ 13-fluoro-2-tolyi)- 6.75 (s, 1H),

3-methyl-3-pyrazolyl}-2-aza-2- 6.28 (s, 1H),
spiro]3 3iheptvlbmethanone 399 (d, 2H),

382(d,J=
301 {m,
1H),2.45 (d,
ZH), 2.35 (d,
3H), 2.19 (s,
2H), 187 (s,
3H),

LCMS- 4600
IMHHT
NMR: 'H
NMR (400
MHz,
DMSO-ds} §
9.63 (s, 1H),
7.80 (s, L),

L A 777167
# CF, {m, 3H), 7.08
366 {2-flyoro-S-hydroxyphenyt}6-{ 3-methyl-1-[o- {t, 1H}, 7.82 A (14)
{trifluoromethvhphenyl]-S-pyrazolyl}-2-aza-2- (d, 1H), 6.76 /
spiro[3.3heptylimethanone {s, 1H), 628

{d,/J=154
Hz 1H), 398
{d, 2H}, 3.87

{d,/=90
Hz, 2H), 296

{o, J=87
Hz 1H), 225

(d, /=156

Hz, 6H)

n/zd422.6
M+
THNMR (400
MHz, DMSG-ds)
§9.95 (s. 1H),
74371 (m, B
AH), 715 g | B
7.7 Hz, 1H), 6.80
(t, 1H), 6.67(d, J
=28 Hz, 1H},
6.16-6.10 (s, 1H),
398 (s, 1H). 3.92
{s, 1H}, 3.82 (s,

N
S

367
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1H), 3.76 (s, 1H),
299 (dt,.J =208,
8.4 Hz, 1H), 232
=219 {m, 2H),
290, /=107
Hz, 2H). 2.09 (s,
3H)Y 1.93(d, J=
2.2 He, 3H).
LOMS: 4206 m/z
[M+Hf"
NMR: 'HNMR
{400 MHz,
DMSG-ds) 5 9.54
(d, /=105 Hz,
1H), 744735
(m, 2H}, 737 ~
727 {m, 1H),
7164, /=281
Hz, 11, 6.84-
6.71 (ddd, J=

{2-fluoro-S-hydroxyphenyii{ 6+ 1-{o-talyl}-3-
pyrazolyl]-2-aza-2-spiro]3 3theptyl pmethanone

D (14)

370

{6-fluoro-3-hydroxy-2-toly} {6~ 3 -methyi-1-{o-tclyi}-
S-pyrazolyl]-2-aza-2-spiro]3 3 theptyl methanone

36.2,155.8.7
Hz, 2H), 6.12 (4,
1H), 4.01 (s, 2H),
3.95 (s, 2H),
3.05-2.94 (m,
1H), 2.37(d, J=
125 Hz,
4H),2.33 - 2.14
(s, 3H), 2.02 -
151 (s, 6FD).

LOMS: 42023

~~t

(]

(2-fluoro-5-hvdroxy~4-tolvl}{6-[3-methvi-I {o-tolyl)-
S-pyrazolyl]-2-aza-2-spuro{3 3theptyl i methanone

m/z [MHHT
H NMR (400
MHz, DMSO-ds)
§9.56(d, J=90
Hz, 1H), 7.39 (¢,
T=7.9Hz, 2.
T3, 1=70
Hz, 1H), 7.16 (s,
J=79Hz,
1H),6.99 (¢, J =
10.2 Hz, 1H),
6.78 (d, 1), 6.15
(d,1=195Hz,
1H), 3.97 (s, 2H),

392 (s, 2H), 3.04

B (14)
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213(d, T=49
Hz, 3H), 2.20 (d
3H), 194 G,
3H).

{2-fluoro-5-hydroxyphenyt) {6-{4-methyl-5{o-tolvl)-
I-pyrazolyl]-2-aza-2-spiro]3 3 theptyl ymethanone

LCMS: mz 4062
IM+H
NME: 'H NMR
{400 MHz,
DMSO-de} 69.71
{s, 1H), 7.67 (s,
1Hy, 7.22-7.37
(y, 4H), 7.10 (m, Cd
1H), 6.90 - 6.75 ‘
{m, 2H}, 471 (m,
iH),414(d J=
5.8 Hez, 2H), 4.04
{m, 2H), 2.64 (m,
4H), 2.20 {m,
3H), 1.9 (s, 3H).

.

)

{6+ 5-(o-chlorophenyl}-1H-1,2 d-trnazol-1-yl}-2-aza-
Zuspiro] 3.3 theptyt {2 -fluoro-3-
hvdroxyphenviymethanone

LCMS: mz
41327 (MY
'H NMR {400
MHz, BMSO-ds)
§9.76 (s,1H),
8.16-8.14 {d,
§=10.0 Hz, 1H},
780770 ¢m, ’
2H, 7.52(m, B (14}
D, 708 -7.02
{m, TH}, 6.93 {m,
1H}, 6.84¢s, 1H),
458-451
(m,1H}, 4.09
{s.4H3, 271 {m,
4H).
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3
~3
-~}

{6~ 3-{o-chlorophenyl}-1,3 d-oxadiazol-2-yi}-2-aza-
2-gpirof3 3lheptylt (2-flaoro-5-
hydroxyphenvljmethanone

LCMS: 4143 mz
IMAH
NMR: 'HNMR
{400 MHz,
DMSO-ds) § 9.69
{s, 1H}, 798-793
(ny, 1H), 7.62 (1,
3H), 7.02 (td, J =
92,29 Hz 1H),
6.92-679 (m,
ZHp, 431 J=
59 Hz, 2H), 4.07
(d, /=115 Hz,
2H), 3.97 (m, J =
10.4 He, 1H),
341-371{g,J=
6.6 Hz, 4H).

D (14)

o
ey
2

(2-fluoro-3-hvdroxyphenyl) {6-{ 5-(o-tolvi)-1,3 4~
oxadiazol-2-vlj-2-aza-2-spiro]3 3theptyl imethanone

LOMS: 394 91
m/z [M+H]!
NMR:'HNMR
(400 MHz,
DMSG-dy) § 9.69
(s, 1H), 7.85 (dd,
J=180, 68 Hz,
fH), 7.32-7.39
{m, 3H), 7.10{(d,
1H) 6.88 (s, 1H),
6.81 (s, 1H), 4,15
{d,J=31Hz
2H), 4.08 (s, 2H),
3.76 {m, 1H) 2.7
{d.J=9.1Hz,
1H), 2.62¢d, J=
10.9 Hz, 3H3,
2.44 (s, 3H}.

D (14)
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(%]
o]
<

{2-flnoro-5-hydroxyphenyl} 6-f 1 -{4-flucro-2-tolyl)-
S-methyl-Z-imdazolyl]-2-aza-2-
gpirof 3 3theptyl methanone

LCMS: m/z
424 31 ML
'H NMR {400
MHz, DMSO-d6)
89.72 (s, IH),
7.36-7.29 (mn,
3H)Y. 7.07¢q,J=
10.2, 9.8 Hz,
iH}, 6.85¢d, J=
6.1 Hz, 1H), 679
- 6.69 (m, 2H),
4.00-390 (m,
4H), 2.91-2.85
(m, TH}, 2.38(d,
J =78 Hz, 2,
234224 (m,
IH), 189180
{m, 6H}.

E(14)

384

\ 4

{2-(2-tfluoro-5-hydroxybenzoyl)-2-aza-6-

{2-(2
spiro} 3 3theptvl}3-{o-tolyl)-1-pyrazolyl fmethanone

LCMS: oz
41989 [M+1 ]+
IH NMR {400
MHz, BMSO-d6}
8 9.67 (s, 1H),

847{dd. I=

10.0, 2.8 Hz,
H),764(d, }=
T3Hz 1H), 733
(dd, F=117.61
Hz, 3H), 7.04-

7.01 {m, 1H),
7.01 - 654 (m,
1H), 6.90 - 6.77

I= 6.2 Hz, 3H),
399¢d, I=80
Hz, 2H), 2.64-
22,54 (m, TH).

(m, 2H), 4.14 (d,

C(14)

401

LOMS: mv/z
41989 {M+1}'
'H NMR (400

59.62 (s, 1H),

MHz, DMSO-ds)

D (14)

7.55—7.44 (m,
3H), 7.33 (s, ZH),

727 {s. 1H), 7.09
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- 7.03 (m, IH},

6.96(d. /=104
Hz, 1H}, 6.84 s,
T, 6.76 (s, 1H),
402 (5, 2H), 3.95
{s. 2H}, 2.45 (s,

4H;.
(2-fluore-5-hydroxyphenyl) {6-(1-phenyi-2-
midazolvii-2-aza-2-spiro{3 .3 jheptyl i methanone
LCMS: myz

42030 [M+1]"
NMR: TH NMR
(400 MMz,
DMSO-ds} 8 9.56
(s, 14), 7.63 (d, J
= 4.5 Hz, 1H),
738-7.20{d, i=
7.6 Hz, 4H), 6.93
(2-fluoro-S-hydroxy-4-tolyl){6-[4-methyl-S-{otolyl)- | ~ 678 (m, 2H),
407 i-pyrazolvij-2-aza-2-spiro]3 3theptyl methanone | 4.72{dt, J=239.9, B (6)
7.9 Hz, 1H), 4.18 :
{s, 1H}, 4.07 {5,
1H), 3.92 {s, 1H),
381 (s, 1H), 2.69
(0,/=12.3,9.5
Ha, 4H), 2.20 (d, J
= 14.3 Hz, 3H),
2.06-1.97 {m,
3H), 1.90 {d, J =
3.7 Hz, 3H).

LCMS: mz
41021 M+
NMR: "H NMR

{400 MHz,

DMSQ-ds) 5967 |
(s, 1H), 7.69 (s, B (6}
1H), 748 - 7.41
(m, 2H), 7.32 -

7.23 (m, 2H),
7.13 - 706 (m,
1H), 6.87 (s, 1H),

408

241

SUBSTITUTE SHEET (RULE 26)



WO 2023/130023

PCT/US2022/082554

Compound

Structure
(IUPALC same)

LCMS / NMR

MAGL
Potency
{Detection
Method)

{2-flyoro-S-hydroxyphenyl){6-1 5-{o-fluorophenyl)-4-
methyl-1-pyrazoivii-Z-aza-2-
spiro| 3.3 theptyl bmethanone

681 (s, 1H). 4.75

(dd,J= 150,78

Hz, 1H). 4.15 &,

J=110Hz, 7H),
405 (d, J=87
Hz, 7H), 2.67

(dd,J=259.9.9

Hz, 4H), 1.97 (s,

3H).

410

4-fluoro-3-{6-[{(4M)-4-methyl-3-{2-
{trifluoromethvhphenyl]-1 H-pyrazol-1-yl}-2-
azaspiro]3. 3jheptane-2-carbonyl}phenol

LCMS: m/iz
460144 M+
NMR:'H NMR

{400 MHz,

DMS0-d6) 8

9.68 (s, 1H), 7.94
{d,J=72ZHz,
IH3, 7.81 (s, IH),
775 {5, 1H), 7.64
{s, 1H}, 7.38 (s,
1H), 7.08 (s, {H),
686 (s, TH), 6.76
(s, 1H),3.84(d, J
= 12,8 Hz, 1H),
355(d,1=92
Hz, 2H), 347 (d,
I=12.0Hz 2H),
2.5(s,2H), 1.87-
1.74 (m, 5H).

B (6)

411

{6-{3-{o-chlorophenyl}-4-cyclopropyl-1-pyrazolyi}-
2-aza-2-spiro} 3. 3theptvl} (2-fluoro-3-
hydroxyphenyimethanone

LCMS: w2
45226 [M+1]"
H NMR {400
MHz, DMSO-d;}
§8.52-842
{m,3H}, 7.80 -
7.66 {m, 3H),
7.08 702 {m,
iH), 6.93 (m,
[H}, 6.84 (s, {H),
S13¢s, 1H), 443
(s, 1H}, 429 (s,
1H}, 3.44 (s, ZH),
2.67-2.6%1 (m,
2H), 2.1,
=9 2 Hz, i),

C (6)
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193 (s, 1H). 1.50
(s, 1H), 0.85 (dd,
J=118,59 Hz,
IHY, 0.70 (s, 2H).

414

(2-fluoro-S-hvdroxyphenyby(6-1 S-(trifluoromethyi)-
3-{o-{trifluoromethyliphenvti-f-pyrazolvi}-2-aza-2-
spiro{3.3 hoptyDmethanone

LOCMS: m/z
51420 MY
NMR: 'INMR
(400 MH,,
DMSO-ds3 3 9.67
{d, 1H}, 795 (1,
1Hy, 7.85-7.717
{m, 3H}), 7.06 (s,
2H), 6.84 (s, 1H),
6.75 (s, 1H), 492
{m, 1H). 4.22 (m,
2H), 4.03 (s, ZH),
2.68 {s, 4H).

A1)

415

3-methyl-1-pyrazolyl|-2-aza-2-
spirof 3.3 theptviimethanone

LOMS: mz 4243
M+
NMR: 'NMR
(400 MH,,
DMSO-ds) 5 9.67
(d, i), 7.35-
7.23{m, =108,
2H), 712-7.00
{m, J=9.6 ZH)
6.85-6.79 (d,
2H), 6.35 (s, 1D,
431-4.72 (m,
1H), 4.14 (4,
ZH)4.06(d, 2H),
2.73-2.7% {m,
4H), 2.36-2.33
{m, 3H), 2.25(d,
3H).

B (6)

LEMS: mz
41035 [M+1]".
NMR: 'HNMR

{400 MHz,

DMSO-di) §9.67
{s, 1H}, 7.56 (s,
iH), 746, J=

A (6)
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(2-fluoro-5-hydroxyphenvl} {6~ 3-(o-fluorophenyl)-4-
methyl-1-pyrazolyl]-2-aza-2-
spirof3 .3 theptvljmethanone

106 Hz, 1H),
739 (dd, J =
24.5,10.1 He,
3H), 7.07 (g, J =
9.6,9.1 Hz, 1H),
6.84 (s, 1H), 6.76
(5. 1H), 4.46 -
437 (m, 1H),
401 (s, 4H), 2.62
@.J=188 1z,
4H), 187 (s, 3H).

446

(2-flyoro-5-hydroxyphenyi){6-{4-methyi-3-{o-tolyl}-
-pyrazolyl}-2-aza-2-spirs{3.3 theptyl jmethanonce

LCMS: mz
406.20 M+
NME: 'HNMR

{400 MHz,

DMSBO-g5) &

1003 (s, 1H},
753721 (m,
4H), 7158 -6.96
(m, 2H}, 6.86 -

6.74 {(m, 2Hj},

4721 (s, 1H}, 4.09

3904, J=

12.2 Hz, 4H),

2.67{dd, JS=
260, 103 Ha

4H), 2.00 (s, 3H),

1.78 {s, 3H}.

A{l4)

(2-fluoro~5-hydroxy-4-tolyl}{6-{4-racthyl-3-{o-tolyl)-

L-pyrazolyl]-Z-aza-2-spirof3 3 theptyl} methanons

LOMS: mz
42030 [M+17,
NMR 'H NMR

{400 MHz,

DMSQ-di) 59,35
(s, 1H}, 742~
723(dt, J=232,
72 Hz 4H), 7135
- 7.06 {m, 1H),
6.85 (ddt. J =
26.1,114.6.6
Hz, 2H), 4.20 (&,
J=22678Hz,
TH), 4.04 (s, 2H),
374, J=70
Hz, 2H). 2.69

E(5)
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(ddd, J= 3438,
178,96 Hz,
4, 199, J=
6.3 Hz 6HY, 1.77
{s, 3H).

444

{2-fluoro-5-hydroxyphenyi(6-{4-methyl-3-{o-
{trnflucromethybphenyl]-1-pyrazolyl}-2-aza-2-
spiro]3.3theptyDmethanone

LCMS: mz
459.64 [M+1]"
NMR: 'H NMR.

{400 MHz,

DMSO-d6)
9.64(d, J=12.1
Hz, 1H3, 798 -

7.88 (m, 11D, »
TR0 (s 2H), 747 | AE)
~7.36 {m, 2H),
7.00-7.04 {m,
1H3, 6.84 (s, 1H),
676 {5, 1H}, 4.04
~3.94 {(m, 5H),

268 -235 (s,
4H), 1.74 (s, 3H).

446

{'Z—ﬂuom -3-hydroxyphenvi) {635 -fluoro-2-tolyli- TH), 6.03 (s. 1),
S-methvi-1-pyvrazolyl}-2-aza-2- 497471
spiro]3 3theptyl jmethanone o 40

Fraction-1:
Compound 446-
01
LOMS: m/iz 4243
M+
NMR: INMR
(400 MH,,
DMSO-de § 9.65
{d, 1H}), 7.38-
7.33(dd, J= 064,
8.6, IF), 7.21 (4,
1H), 7.10-6.97 A L6}
{m,J=92 112,
2H}, 6.85-6.76
(m, TH), 6.74 {d,

{m,1H), 4.02 (s,
2H), 4.00 (s, 2H),
271 (s, 2H), 2.63

{s, 2H), 2.23 (d,
3H), 2.03(d, 3H).
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Fraction-2:
Compound 446~
02
LOMS: mz
424 32 [MHIT
NMR: INMR
(400 MH,,
DMSQ-d:) 5 9.65
{d, 1H), 7.38-
733 (m, J= 6.4,
6.8,72, 1H),
7.22-7.20{dd.
1H), 7.07-6.97
{m, JJ=92, 108,
8.6, 2H), 683 (s,
THD, 6.75 {s, 1H},
6.03 {5, 1H),
427-421 (m,
H), 4.00 (d, 45,
2.69(d, 4H), 2.19
{(d, 3H}, 2.03 (4,
3H).

{2-fluoro-3-hydroxyphenvh{6-[ S<{o-fluorophenyl}-4-
(trifluoromethvl)-1pyrazolyl}-2-aza-2-
spiro]3 3 theptyl jmethanone

LCMS: m/z
464.41 [M+H]
'H NMR {400
MHz, DMSO-
) §9.69(d,J
=355 Hz, 1H),
8.62(d, J=956
Hz, 1H}, 7.53
(s, 1H), 751 -
742 {m, 1H),
739725 {m,
2H), 710 (g, J
=90 Hz, 1H),
6.89 — 6 84 (1,
iH), 6.81 (5,
1H), 490 (dt, ./
=23.7,79 Hz,
Hy 416(d,/7
= 10.3 Hz, 2H),
406(d, /=81
Hz, 2H), 2.74

B
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(dd. J=249,
10.1 Hz, 4H).

CF,
(Z-fluore-5-hydroxyphenyt) {6-f 3-(o-flucrophenyl)-4-
{trifluoromethyl)-1-pyrazolyl}-2-aza-2-
spiro{3.3heptyl methanons

LOMS: m/z
464.01 [M+H]".
T NMR (400
MHz, DMSG-ds)
5 9.68 (s, 1H),
812{d. J=97
Hz, 1H), 7.63 -
743 {dg,J=
193,99 74 Hz,
45, 708 (g, J =
9.5 Hz 1H), 6.85
5. 1H), 6.77 (5,
{H), 430 (dt, J=
143, 75Hz,
iH), 4.03¢d, 7=
90 Hz, 4H), 279
- 2.63 (m, 4H}.

A(12)

{Z-fluoro-5-hydroxyphenyly {6-f 5-(2-flucro-3-tolyl)-
4-(trifluoromethyly-1-pyrazolyl}-2-aza-2-
spiro]3 . 3theptyl jmethanone

LCMS: mz
478 40 M1}

'H NMR (4600
MHz, DMSO-ds)
59.67 (s, 1H),
81(d,J=99
Hz, 1H), 7.29-
720 (m, 3H),
709 (g, /=96
Hz, 1H), 6.84 (s,
1H), 6.79 (s, 1H),
488 (dt, J= 145,
77 Hz, 1H), 403
(d,J=87Hz,
4FD), 274 (ddt, J
=512.197,86
Hz, 4H), 2.35 (d,
J=G.5 Hz, 3H),

Y

475

LCMS: m/z 478 4
MY

NMR: 'H NMR
{400 MHz,
DMSO-de) 3 9.67
(s, IHL8 L (d. J
=00 Hz, 1H),

A1)
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{2-fluoro-5-hydroxyphenyh) {6+ 3-(2-fluoro-5-tolyl)-
4-(trifluoromethyl}-1-pyrazolyl}-2-aza-2-
spiro| 3.3 theptyl bmethanone

7A5 (s, IH), 739
- 718 {m, ZH),
T8 (g, §=956

Hz, 1H), 6.83 (s,

tH), 6.77 (s, 1H),

449¢dt, J=145,

7.7Hz 1H), 4.03
{d.J= 138 Hz,
4H}), 2.68-2 51

{m, 2H), 2.47 (m,

2HY, 235 =

9.5 Hz, 3H).

476

16-15-(2,5-difluorophenylj-d-methyl-1-pyrazolyi}-2-
aza-2-spirof3 3 theptyl} (2-fluoro-5-
hydroxyphenylimethanone

LOCMS: m7z 4283
M+

T NMR (400
MHz, DMSO-ds)
3 9.69 (s, 1H),
T72{d,J=3%
Hz 1H), 7.39 -
7.26 {1, 3H),
710 (g, J=9.1
Hz, 1H), 6,82 -
687{q.J=91
Hz, 1H),6.74 -
6.79{q, /=91
Hz, 1H}, 476 (dt,
J=233 79 Hz
iHL 415 J=
P12 Hz, 2H),
405{(d, J=87
Hz, 2H), 2.76 -
2.69 {m, 4H),
1.99 {5, 3H).

477

16-3-(2, 3~difluorophenvl}-4-methyl-1-pyrazolyvi}-2-
ara-2-spirof3.3heptyl {2 -fluoro-3-

hydroxyphenyhmethanone

LCMS: mz
428 .03 M+ 1T
HNMR (400
MHz, DMSG-ds)
87352746 {m,
3H), 7.30¢dd, J=
54,28 Hz, 1H),
T08{q. J=89
Hz, 1H), 6.85 (d,
J=39Hz 1H),
681 -675(m,
TH), 4.47 (dt, J =

A(13)
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156,78 Hz,
1H), 4.07 (dd, J =
74.5,5.0 Hz,
411), 260 (dd, J =
20.2, 8.3 Hz,
4H), 1.90 (s, 3H).

487

{2-fluoro-S-hyvdroxyphenyti(6-1 3-¢trifluoromethyi)-
S-{o-{trifluoromethyljphenvli-f-pyrazolvi}-2-aza-2-
spiro{3.3 heptyDmethanone

LEMS: mz
51420 M+
NMR: INMR
(400 MH,,
DMS0O-de} 5 9.67
{d, 1H}, 7.96 (m,
1H), 7.78-7 67
{m, 2H}, 7.63 (m,
1H), 7.08 (s, 2H},
6.84-6.78 {dd, J=
3.6 Hz 84 Hz,
2HY, 6.72 (s, 1H),
4.16 {ro, 2H),
4.08 - 4.02 (m,
2H), 2.79 (s, 4H).

C (13)

D
{6-{4-cvclopropyi-3-{o-(trifluoromethyhphenyi]-1-
pytazolyl }~2-aza~2-spiro[3 3 |hepty {2 -fluoro-3-
hydroxyphenyimethanone

LCMS: mz
48633 [M+H]™
NMR: TH NMR

{400 MHz,

DMSO-de3 6 9.73
(s, 1H), 7.91 (dd,
J=126,8.1 Hz,
1H), 7.83 - 7.69
(m, 2H}, 740 (¢,
J=80Hz, 1H),
7.26 (d, /= 10.1
Hz, 1H}, 7.04 (dt,
J=173,92 Hz,
1H}, 6.74 (s, 2H),

4.09{dd, J=

14.2, 6.8 Hz,
fH), 4.0 - 391
{m, 4H), 2.63 (s,

2H}, 2.54 (s, ZH),
118 (m, 1H),
(.59 (s, 2H), 0.3
(d,./= 151 Hz,
pisH

A{12)
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Compound

Structure
(IUPALC same)

LCMS / NMR

MAGL
Potency
{Detection
Method)

{6-{d~cyclopropyi-S-lo-{trifluoromethyliphenyi]-1-
pyvrazolyl}-2-aza-2-spiro|3 3 theptv}{(2-Hluor-3-
hydroxyphenyvlmethanone

LCMS: mz
486 33| M-+H]"
H NMR {400
MHz, DMSO-d;)
59,67 (s, 1H).
783 (s, 1H), 7.72
(d,J=52Hz,
1H), 7.63 (s, 1H),
753 {s, 2H}, 7.09
{d, /=89 Hz,
1H), 6,85 (s, 2H),
470(d.J=74
Hz 1H), 412 (4,
J= 102 Hz, 2H),
400(d,J=835
Hz, 2H), 2.65
(dd,.J =199,
111 Hz 4H), 1
29 {m, 1H), 0.57
{d, J= 68 Hz,
JHY, 041 (s, 2H).

B{12)

490

{6+ 3-cvelopropyl-3-(S-fluoro-2-tolvl- 1-pyrazolyl]-
2-aza-2~-spurof 3. 3theptvl} (2-fluoro-5-
hydroxyphenyvlimethanone

LCMS: mz 4495
M+
NMR: 'HNMR
{4060 MHz,
DMS0-d6) 8
967(d. J=84
Hz 1H), 7.37 -
7.26 {m, 2H),
7.13-698 {m,
IH), 6.85 (5, 1H),
680 (s, 1H), 6.24
(s, 1H). 416 (4.}
=03 Hz, 2H),
407 (s, 2Hy, 275
{s,4H}, 241 {4, ]
=172 Hz, 3H),
185 (s, 1H), .94
{s, 2H}, 0.65 (s,
2Hj).

B (13)

491

LCMS: m/z 4493
(M7
NMR; 'H NMR
{400 MHz,
DMSO-db) &
063, J=73
Hz, 1H), 736 {d,

A(13)
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Compound

Structure
(IUPALC same)

LCMS / NMR

MAGL
Potency
{Detection
Method)

{16 5-cvelopropyl-3-(5 *ﬂuo»l»t(ﬂ vi3-1-pyrazolvl}-
2~aza-2-spirof 3 3jhepty 1} (2-fluoro-3-
bydroxypbenylimethanone

J=357THz, 1H),
721{d, §=93
Hz, OH), 7.10 -
7.00 (m, 1H),
699{d, I=90
Hz, 1H). 6.84 (s,
1H}, 6.76 (s, 1H),
393 (s, 1H), 4.28
=419 {m, 1H),
401, J=94
Hz, 4H), 2.67 (s,
4H), 2.01 (s, 3H),
190 (s, 1H),
0.87 {s, 2H), 0.66
{d.J=149 Hz,
2H).

{6-4-cvelopropyl-5~o-fluoropbenyty-1 -pyrazolyl]-2-
aza-2-spirof 3.3 {heptvi }(2-fhioro-5-
hydroxyphenvlmethanone

LOMS: mz
43620 [M+H]".
TH NMR (400
MHz. DMSO-ds)
3 9.69 (5. 1H},
7.56 {dd, J=
205,74 Hz,
3H),733-724
(m, 2H), 6.81 (5,
2H), 4.76 - 4.66
(m, 1H}, 4.15(d,
J= 104 Hz, 2H),
404(d,J=84
Hz, 2H),2.72 -
2.62 {m, 4H),
F56(s, 1H), 0.76
(s, 2H), 0.44 (s,
2H;.

B (12}

493

{6-{4-cyclopropyl-3-{o-flucrophenyly-L-pyrazolyl]-2-
aza-2~spirof3 3iheptyl }(2-fluoro-5-
hvdroxvphenyhimethanone

LEMS: mz
43622 [M+HI
TH NMER (400
MHz, DMSO-ds)
5 9.64 (s, 1H},
736{dd, J=
267,84 Hz,
41y, 708 {d, J=
30Kz, 1H), 6.77
(5. 2H}, 4.41 (s,
1H}), 4.02 (s, 4H),
2.70 (s, 4H), 140

A(12)
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Compound

Structure
(IUPALC same)

LCMS / NMR

MAGL
Potency
{Detection
Method)

(5. 1H}, 0.69 (s,
2H3. 0.46 (s, 2H).

519

{6-f 5-(2-chloro-5-fluorophenyl}-4-methyl-1-
pyrazolyl}-2-aza-2-spirof3 3 theptyl } 2-fluoro-3-
hydroxvphenyvlimethanone

J=152 1

LCMS: miz
444 40 M+
NMR: 'HNMR

{400 MHz,

DMSO-d) 6 9.80
{s. IH). 7684{d.J
=5.0Hz, 1H),
758 (dt, J=838,
356 Hz, 1H), 7.33
~- 717 (s, 2H),
708 {q,J=9.1]
Hz, 1H), 6.87 -
6.74 {m, 2H),

4.72 (dg, S =

24.0,7.9 He,
L4153 J=

£0.7 Hz, 2H),
402(d.J=94
Hz, 2H), 2.68 (g,
33Hz,
4H), 191, J=
2.6 Hz, 3H).

B(12)

{6-13-{2-chloro-5-fluorophenyi}-4-methyl-f -
pyrazolylj-Z-aza-Z-spiro{3 3heptyl H{2-fluoro-5-
hydroxvphenvlimethanone

LOMS: mz
444 40 [M+110
NMR: 'HNMR

{400 MHz,

DMSG-d,) 6970
(s, IH}, 768{(d.J
=50 Hz, 1H},
758 (dt, /=83,
36 Hz, 2H), 735
- 717 {m, [H},
7084{q. J=91
Hz, 1H), 6,85 ~
6.71 {m, 2H},
4.32{dg, J=

24.0.79 Hz,
iHL403dJ=

10.7 Hz, 4H),
268{g.J=152,

3.3 Hz, 4H),
181{d, /=26

Hz. 3H).

A
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Compound Structure LCMS/ NMR MAGL

(IUPAC name) Potency

{Detection
Method)

LCMS: mz
446 30 {M+H]J"
H NMR {400
MHz, DMSO-d6)
Y, 5 9.64 (s, 1H),

] 789 (s, 1H), 7.78

- A -~ 771 {m, 2H),
(2-fluoro-5-hydroxyphenvi}6-{3-fo- 738, /=91 A(ID)
(triftuoromethyliphenvi]-1-pyrazolvl}-2-aza-2- Hz, 1H), 7.42 (s, !

spirof3 3 fheptyhimethanone 1H), 7.03 (s, 1H),
682 (s, 1H), 6,75
(g, 1H), 6.28 (s,
1H}, 4.26 (s, 1H),
3.99(d, JJ=192
Hz, 410, 278 s,
43,
LOMS: mz
446 20 [M+H]".
TH NMR (400
MHz, DMSO-ds)
S966(d J=74
Hz, 1H), 7.82
(dd,J=163,90
Hz, 2H), 7.73 -
7.54 (m, 3H},
7.08¢q,/=838
Hz 1H), 688~ | BUY
o 6.82 (m, 1H},
{Z-ﬂuoro-ﬁ~hydr0xyphegyi){6-{Jn{o— 6.79 (s, IH), 6.42
{trifluoromethyljphenyl]-1-pyrazolyl} -Z-aza-2- (s, 1FD), 4.82 (dt,
spiro| 3.3 theptyimethanone J=236.79Hz
iHyL 414, J=
101 Hz, 2H),
404{(d,J=79
Hz, 2H3, 271 {dt,
J=1735 104 Hz,
4H),

L
[
L

[600368] Table 7 - Compounds of Formula {I), including the value of MAGL inhibition potency

measured with a method described in Table C of Example 22.

Compound Structure LOMS / NMR MAGL
(FUPAC name} Potency
{Detection
Method)
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142

oot

{4-thuoro-2-methoxyphenyl){ 6-f 3-methyl-

I ~<{o-tolyl}-5-pyrazolyl}-2 -a?aJ-
spiro] 3. 3 theptyl jmethanone

LCMS: 42041 m/z
[M+H]

FH NMR (400 MHz,
DBMSO-d6) 6744 725
{m, 4H), 716 (1, F =65
Hr, 1H}, 698 {5, IH). 6 85

6.74 (m, 1H), 6.17 (s,
FH), 395 (s, THD, 3 89 (s,
{H), 3.86 - 3.75 (m, 3H),
2.99dt, J=259,85Hz,
1H), 2.26 - 2.43 (m, 3H),
226214 {m, 4H), 1.94

{d, J=22Hz 3H).

143

o g

{o-methoxyphenvi){6-{3-methyl-1-(o-
tolyl)-S-pyrazolvl}-2-aza-2-
spiro} 3 3theptyl jmethanone

LCMS: 401 8 mv/z [M}+.
FH NMR (400 MHz,
Methanol-d4) 5 7.50 -
717 {m, 5H), 717 - 6.96
{m, 3H), 6.23 -5.17 (s,
PH), 4.11 (s, 1H), 4.05 (s,
1H), 3.97 (s, 1H), 393
3.84 (m, 4H), 3.08 {dg, J =
260,85 Hz, 1H), 2.48 -
235{(m, 3H),2324dd, 1=
270, 12.1 Hz, 4H), 2.01
{d, J=3.1Hz 3H).

E(2)

145

-
‘3&1\,?,,}
dmm

{o-cthoxyphenyl} {6+ 3-methvl-I«{o-tolyl}-

S-pyrazolvi}-2-aza-2-
spiro] 3. 3theptyl imethanone

LCMS: 416.74 m/z
IMHH] THNMR
{400 MHz, DMSO-d6)
8745724 (m, 3H),

20(d, =75 Hz,
1H), 714 (q, J = 8.1,

7.2 Hz, 1H), 7.08 -

5.89 (m, 2H), 6.17 -
6.07 (s, 1H),4.06 (dq, §
=99 6.9 Hz, 2H), 3.94
{s, TH), 3.88 (s, IH),
3.83 (s, 1H), 3.77 (s,
TH), 2.98 {dg, J = 25.0,
&4 Hz 1H), 239 -
214 (m, TH), 1.93{(d, J
=19 Hz 3H), 130 (dt,
J=98 69Hz 3H)

E{2)

146

LCMS: m/z 433.8 M|+

NMR: H NMR (400
MHz, DMSO-d6) & 7.43
~ 722 (m, 4H), 7.15 (dd,
T=76,47Hz, 1FD), 6.95

C)
NG
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(2-cthoxy-4-flucrophenyl}{6-{ 3~methyl-1-
{o-tolyl}-3-pyrazolyt]-2-aza-2-
spire{3 3lheptyl methanone

{s, 1H), 6.79-6.74 (m,
1H), 6.11(d, 1H), 4.10-
4.07 (m, 2H}. 3.94 (s,
1H), 386{d, J = 140 Hz,
2H}, 3.78 {5, 1H), 3.04-
2.96 (m, [H), 2.33 G,
1H), 2.32-2.25 {m, 2H),
2224dd, J=351,92 Hz,
4H), 193(d, I = 1 8 Hz,
3H), 130(dt, F=98,69
Hz, 3H).

A

{4-fluore-2-isopropoxyphenyl}{6-{3-
methyl-1-(o-tolyl}-S-pyvrazolyt}-2-aza-2-
spiro] 3.3 theptyl imethanone

LOMS: 4485 mz
IM+H]™
'H ONMR {400 MHz

DMSO-de) § 738 (1 J =
8.3 Hz, 2H), 733 ~ 722
(m, 2H), 7.15 (dd, J= 79,
4.2 Hz, 1H), 697 (dd, J =
11.6, 85 Hz, 11, 6.75 (q.
J =76 Hz, 1H), 6.13(d, J
=17.6 Hz, 1H), 470 - 4.60
(m, 1H), 3.93 (s, 1H), 3.85
(d,J=15.1 Hz, 2F), 3.78
(s, 1H), 3.00 (dt, J = 188,
8.3 Hz 1H), 234 - 216
(o, 4H), 2.16 (s, 3H), 1.93
{s,3H), 124 (dd, S = 115,
6.1 Hz, 6H).

oo

s

1A
. i

{4-fluorc-2-(2,2,2-
triflucroethoxy)phenyi}{ 6-{3-methyil-1-{o-
tolyl}-3-pyrazolvl]-2-aza-2-

spiro]3 3theptvlimethanone

LOMS: 4885 w/z [M+]
{H NMR (400 MHz

DMSO-doy & 746 - 736
{m, 2H), 740 - 7.25 {(m,
2Hy, 7.16 (s, 1HY, 72

740 {m, tH), 6,98 - 687
(m, 1H), 6.17 (5, 1H),4.93
= 479 (m, 2, 395 (s,
1H}, 386 (d, I = 199 He,
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JH), 378 (s, 1H), 3.03-
297 (m, 1H), 233 (1, ] =
104 He, 2H), 221 (dd. § =
23.9.92 Hz, 5H), 1.93 (d.
F=23Hz 3H).

m/z 411 4 [M+1}+
TH NMR (400 MHz,
Methanol-d4) 6 742-722
{dg,J =279 78Hy,
4H), 714 d. J=75Hz,
1H}, 6.91 - 6.66 (m, 2H),
4.18 - 389 (m, 5H),3.87
(5, 1H}, 317(d, }=54 E2.3)
Hz 3H), 2.79 {dp. J =
243, 80 Hz 1H), 243
{(ddt, 1=275,195,99
Hez, 2H}, 2.20 (s, 3H),
Nemethyl-N-o-tolyl-2-(2-cthoxy-4- 2.17-1.98 (m, 2H). 1 41
fluorobenzovi)-2-aza-6- {dt, }=18.6,70Hz 3H).
spiro] 3.3 theptanccarboxanude

187

LOMS: 4257 m/z

1H NMR (400 MHz,
DMSO-d6) 3733 (s,
2H), 7.33 - 7.20 {m. 2H),
7.09 (4, =76 Hz, 1H),
6.94 (ddd, F =175, 11.7,
2.4 Hz, 1H), 6.76 (did,
= 10.8, 8.4, 2.5 Hz, [H),
408 (dt, 1=13.8.69 Hz. ‘
3H), 4.06 - 3.88 (m, 1H), @
3.86 - 3.73 (m, 2H), 3.71

, , (s, 2H), 3.10 {dt, J = 13.6,
N—{"Ihyil\—()*tﬁ]}i—q~(2~{’§hGX}—4- 58 Hz 1HY. 233-2.19

fhuorobenzoyl)-2-aza-6- (m, 2H), 2.12(d. I =19
spiroi3.3heptanecarboxamide H? 3H), 1.92 (\ $H).
1.93 - 1.82 (m, 1H), 130
{dt, }=212. 70 Hz 3H),
098 (td, J=7.1, 5.2 Hz,
3H}

LCMS: 4397 wy/z

1H NMR (400 MHz,
DMS(O-d6)87.51-738
{m, 1H), 742 - 725 {m, D (4)
1H), 726 (dd, 1=79,47
Hz 1H), 695 (ddd, ] =
154, 116,24 Hz, 1H),
6.84 - 6.71 (m, 1H), 4.08

205
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{dq.J=214,68 Hz,
2H}, 3.82{(t, J=4 §Ha,
3H), 375 (dg, § = 14.6,
8.9, 68Hz IH}, 3.16 -
3.0 {m, 3H}, 283 {p, ] =
5.8 Hz, 1H), 2.68 -2.53
{m, 1H), 2.35- 220 {m,
2H), 2.060{ddd, =309,
12.2, 87 Hz, 2H), 1.31
{dt, J=214,7.0Hz 3H),
121 - 1.09 (m, 6H}.

N-g-camenyl-N-methyl-2-(2-ethoxy-4-
fluorobenzoyl}-2-aza-6-
spiro]3 3theptanecarboxamide

LCMS: 431 4m/z [M+]
1H NMR (400 MHz,
DMSO-d6) 5 7.64 (ddd,
=93,6.6,39Hz, IH),
746 (ddd, F = 138,60,
3.3 Hz, 3H), 738 -7.22
(i, TH), 6.95 (ddd, J =
15.6, 11.6, 2.4 Hz, 1H),
6.77 (dtd, J =106, § 4, B
24 Hz 1), 411 (.1 = E4)

~ L C 5.9,5.1 Hz, 1H), 4.06
N-o-chlorophenyl-N-methyl-2-(Z-ethoxy- ; ’6 95 ;‘lh ) iH) ;%{’1

‘f‘"ﬁ“"i”‘;";iﬁ;?@)f"ag?'?" o (d, 3= 7.1 Hz, 2H), 3.76
spiro{3 3]heptanecarboxamide . ]_ 14.2 Hz, 2H). 3.07

{d, =64 Hz, 3H), 2.68
{hept. J=8.2 Hz, 1H),
2.34 - 224 (m, 2H). 2.08
- 185 (m, 2H), 142 -
1.22 {m, 3H).

206

LCMS: my/7 446.3 [M+11".

NMR: TH NMR (400 MHz,
Chioroform-d} & 7.36 (m,
4H), 7.18 {dd, 1H), 7.07 -
5.97(t, 1H), 6.72(d, J= 7.7

C {14
Hz,  1H),6.07-600 s,

1H),A.10 (dt, / = 18.6 H,
{2-cvclopropoxy-4-fluorophenyl} {6-{3-
methyl-1-{o-tolyl}-5-pyrazoiylj-2-aza-2-
spirof 3 3jheptyl imethanone 1H), 3.76 {m, 1H), 3.11 ~

2H), 3.91 {s, 1H), 3.84 s,

2.96 {m, J = 85 Hz, 1H],
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2.441(d, 1H), 2.34{d, J= 6.2
Hz, SH), 2.25 {d, S = 110
Hz, 1H), 2.06 (s, J = 3.1 Mz,
3H), 0.85 (d, J = 13.3 Hz,
4Hj.

418

AN

c O

r!,/i\\\T)‘kN
FN j&{»»
Fo -

\
(2-cvclopropoxy-4-fluorophenyly {6-f 1-(5-
fluoro-2-tolvl}-3-methyl-3-pyrazolvi]-2-
aza-2-spirof3 3theptyl  methanone

LCMS: 'z 464 44
M+

NMR: TH NMR (400
MHz, DMSO-d6) 6742
{g,J=78Hz 1H), 730
{t,J=76Hz ZH), 7.28 -
711 {m, 2H}, 6.87 - 6.81
{m, 1H}, 3.98 - 3 85 {m,
3HY, 3.79 (s, TH), 3.70 (s,
1H}, 3.13 - 2.99 {m, 1H},
2354, I=10.1Hz, 1H},
2.22{dd, 1=235,93 Hz,
oH), 1.91 (s, 3H), 0.89 -
0.81 (o, ZH), 6,67 {5,
2H).

B (12

{2-cyclopropoxy-4-fluorophenyl}{ 6-{4-
methyt-5-{(o-tolyt)-1-pyrazolyl}-2-aza-2-
spiro] 3.3 heptyl toecthanone

LOCMS: m/z 446,39 [MHT.
HONMR (400 Mg,
DMSO-ds) § 7.64 (s, 1H),
738-7.28% (m, 3H), 722 -
7.16 (. 3H), 6.8 (o, 1H),
477 (m, 1H), 4.11 (5, 1H),
4.03 ¢, TH), 3.97 (s, 7H).
3.85 (s, 1H), 2.74-2.68 (m,
4H), 220 (d, J = 50 Hz,
3H), 1.9 (s, 3H), 0.89-0.84

(1, 21, 0.70 (s, 2},

E (6

420

LCMS: oz 5002 [MAL].
NMR: TH NMR (400 MHz,
DMSO-d6) 5 7.83 (¢, § =
7.6 Hz, 1HYL 771 (4, = 6.6
Hz, 1H), 7.62 (s, 2H), 7.45

~7.37 (m, 1H), 736 - 7.2

E (6)
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methvl-3-{o-(Influoromethyhiphenyli-1-
pyvtazolyl}-2-aza-2-
spirol3 3 {heptvhimethanone

(m, H), 721 (1,J =107
Hz, 1H), 656 (4, J=7.3
Hz, 1H), 4.70 (dd, J = 20.2,
7.8 Hz, 1H), 4.09 (s, 1H),
395 (d, J =174 Hz, 3H),
3.80 (s, 1H), 2.71 (s, 2H),
2.64 (d, T=7.7 Hz, 7H),
1.54 (s, 3H), 0.89 - 0.83
(m, 2H), 0.72 (s, 1H), 0.66
(s. 1H).

LCMS: nrz 464 36 [MH]
HONMR (400 Mg,
DMS0-ds) § 7.67 - 7.67(d,
J=24Hz 1H),738-7.20

¥ (o, 3H), 712 (s, 1H), 7.03
-~ (s. 1H), 6.86 (4, /= 6.4 Hz
4 Q TH), 478 (m, 1H), 411 (.| E(6)
{Zeyclopropoxy-d-tluorophenyi{6-45-(3- | 11r 4 05 o 151, 304 ¢
fluoro-2-tolyl}-4-methvi-1-pyrazolyl}-2- ) s ;)5 o ILS’
aza-2-spirof3 3|heptyl  methanone 2H). 3.84 (s, 1H), 2.68 (m,
4H), 220 (d, J = 6.0 Hz,
3H). 1.92 (s, 3H), 0.86 (dd,
J=118 59 Hz 2H), 0.70
{s, 2H).
LCMS: /2 46434 [Mi1T
£\ H  NMR (400 MHe,
u DMSO-ds) 3743~ 7.33 (1o,
‘E/\ N7 2H), 725 (8d, J= 248, 112
i | e
g YA\N,N Hy, 2H), 7.08 {d.J = 8.6 H,
N
. 1H), 690 (&, J = 81 Hz o
423 oy . , £ (6)
\\ P 1H) 6,40 (s, 1H), 4.81 {dt. J
) . =223 74 He 1H), 416 (s,
{2-cvelopropoxy-4-fluorophenyly {64 5-(3- )

fluoro-2-tolvl}-3-methyl-1-pyrazolyi]-2-
aza-2-spirof3.3 fheptyl fmethanone

1H), 4.06 (s, 1H). 4.00 (s,
2H), 3.92 (s, 1HY, 2.67(d. J
= 17.7 Hz, 4H), 2.59-2.44
(m, 3H), 230 (d,J=9.7 Hz,
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3H), 0.94 ~ 0.86 (m. 2H),
0.76 (4, J = 18.2 Hz, 2H).

LCMS: nv/z 449 9 [M+1Y
'H NMR (400 MHz
DMSO-dsy § 7.56 (s, 1H),
744(dd, J=175,109Hz,
1H), 7.34 {dg, J = 155,
v 83, 79 Hz, 4H), 7.25 - )

425 {2-cyclopropoxy-4-fluorophenyly{6-{ 3-(o- a o C )
fluorophenyi-d-methyl-1 -pyrazotyt}-2- 715 (m, 1H), 6.85 (s, 1H),
aza-2-3pirof3 3 theptyl i methanone 441 {(dt, J = 165, 7.8 Hz,

1H), 4.01 - 3.95 (m, 4H),
387 (s, 2H), 274 - 253
m, 3y, 1.87 (s, 3H), 0.54

{
(3, ZH, 0.69 (s, 2H).
LOMS: iz 47423 (M}
NMR: 'H NMR (400
F'0 0 MHz, DMSO-dg) 8 7.58-
TA\\\‘* N\’j“/“ 7.49 {m, 1H), 735-7.02 (m
RN AN 6H). 636 (s, 1H), 4.82-
\)-.\ 4.72 (m, 1H), 4.17 (s, 1H),
P~ 407 (d, J = 4.4 Hz, 2H),
{2-difhuoromethoxy-4-fluorophenyl) {6-5- 399 (s, 1), 2.77 - 266

{5-fluoro-2-4olvl}-3-methyl-1-pyrazolyi}- | {m, 4H), 242 {(d..J= 191
2-aza-2-spiro]3 3theptyl imethanone He, 3H), 226 (d.J =116

C (6)

Hz, 3H).

LOMS: m/z 436 34 {M+1T7
'H NMR (400 MHz,
DMSO-dey & 743 - 732
{m, 2H), 7.29 - 711 (m,
2H) 701 ¢, J =91 Hz,
2H, 6.08 ~ 598 {m, 3H},
426 (dt, J =250, 79 Hz,
1H), 4.03 (s, 2H), 3.92 (d.

E(D)
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(4-fluoro-2-fluoromethoxypheny} {6-f3-
(5-fluoro-2-tolyl)-5-methvi-1-pyrazolytf-
Z-aza-2-spiro} 3.3 fheptyl fmethanone

J =638 Hz, 2H), 2.70 (dd, J
=204, 10.5 Hz, 4H), 2.23
(d.J = 15.1 Hz, 3H), 2.04
(d,./= 8.0 Hz, 3H).

439

{4-fluoro-2-methoxyphenyi}{6-{3-(5-
fluoro-2-tolyH)-S-methyl-1-pyrazolyl]-2-
aza-2-apirof 3 3theptyl fmethanone

LCMS: m/2 438.20
IM+11+

IH NMR (400 MHe,
DMS(O-doy 6 743 - 716
{m, 3H), 704 - 6594 {m,
2H), 679 {g. § = 6.5 Hz,
1H), 6.05 (5, 1H), 4.24 (dt,
J=242,79Hz [H), 399
{3, 2H),3.88(d,I =4 0 Hz,
2H), 382 (d, § = 100 Hz,
3HY270(dL F=215 119
Hz, 2H), 2.55 (s, 2H), 2.21
(d, ]=14.1 Hz, 3H), 2.02
{d,J=75Hz 3H)

E (6)

447

A

{2-¢ yciopt’cpaxy—4~ﬁuompwnyl) {6-{4-
methyl-3-{(o-tolyt)-1-pyrazolyl}-2-aza-2-
spiro| 3.3 heptyl jmethanone

LOMS: m/z 446 40 [M+1]7
TH NMR (400 MHz,
DMSO-ds) 6748 -7.28
{m, SH), 7.26 - 7.08 {m,
2H), 6.81 (m, 1H), 421 (d¢,
J=161, 79 He, 1H), 3.97
(s, 2H). 3.91 (s, 1H). 3.82
{d../=60Hz 2H), 268
(ddt, /=126.0,18.1,9 3 Hz,
4H), 2.00(d, /=60 He,
3H), 179 (s, 3H), 6.86 (dd,
J=11%,39Hz, 2H), 0.70

(s, 210).

C {6}

448

LCMS: mz 500.2 [MHT.

B {6)
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{2-cyclopropoxy-4-fluorophenyl j6-{4-
methyl-3-jo-(trifluoromethyliphenyij-1-
pyviazolyl}-2-aza-2-
spirol3 .3 {heptylmethanone

NMR: TH NMR (400 MHz,
DMSG-ds) 8§ 797 - 787
(m, 1H), 783, /=71
Hz, 2H). 7.76-7.70 (m, 2H),
747735 (m, TH), 738 -
7.24 {m, 1H), 6.87-6.81 {m,
1H), 4.16-4.08 (m, [H),
3924,/=178Hz 3H),
3.84 373 {m, 2H),2.77 -
2.57 (m, 2H), 2.45-2.40 (m,
2H), 173 (s, 3H), 0.87-0.82
(e, 2H), 0.69-0.66 {m, ZH).

449

{Z-cyclopropoxy-4-fluorophenyl} {6-{3-(5-

fluoro-2-tolyl}-4-methyl-1-pyrazolyi}-2-
aza-2-spirof3 3theptyvlimethanone

LCMS: m/z 464.35
M+

1H NMR (400 MHz,
DMSG-do) 6 7.46- 7 43
{m, 2H), 7.28 — 7.18 {m,
3H), 7.02 (5,1H), 6.84 (m,
1H}, 4.26 (m, 1H), 3.97 (s,
3H3, 3.82 (s, 2H), 2.78-
268 (m,3H), 197, J =
6.0 Hz, 3H), 1.79 (s, 3H),
0.86 (dd, J = 11.8, 3.9 Hz,
2H), 0.70 (s, 2H).

> {6)

450

{2-cvelopropoxy-4-fluorophenyl) {6-[3-(3-
fluoro-2-tolvl}-S-methyl-F-pyrazolyi}-2-
aza-2-spirof3.3theptyt hmethanone

LOMS: nv/z 4637 [M+1]°
FNMR (400 MHz,
DMSO-de) § 7.56-7.35
(ro, 2H), 7.24 (. J =97
Hz, 2H), 7.04 (1. J =97
Hz, 1H), 6.88 (d. J= 74
Hz, 1H), 6.09 (s, 1H), 430
(4t J= 159,80 Hz, 1H),
4.02 (s, 3H), 3.86 (s, 2H),
2.79 - 2.65 (m, 4H), 2.26

C{6)
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(d.J= 125 Hz, 3H), 2.07
(d.J=6.0Hz, 3H), 0.93 -
0.84 (m, 2H), 0.73 (5. 2H).

LOMS: m/z 55391 [MH]
NMR: 'H NMR {400 MHz,
DMSO-ds) § 8.68 (s, 1H),
8.05 - 7.83 (m, 3H), 7.63
(d,J=75Hz, IH),730
(dq.J =279, 10.5,9.1 1z,
1H),7.21 - 7.28 (dg, J =
27.9.10.5,9.1 He, 1H),

B (6)

(2-cyclopropoxy-d-fluoropheny }6-{ 5- 6.92(d,J=13.5 Hz, 2H),
{tnfluoromethyt)-3-[o- 4.46 (s, 1H), 4.00 - 395 (s,
{trifluoromethyDphenyl}-1-pyrazolyl}-2-

18 s 7 e
aza-2-spiro|3 3 Jheptylmethanone 3H), 3.80 (s. 2H), .78

2.70(d, /=187 Hz, 4H),
0.87(d, /=161 Hz, 2H),
.79 0,70 (m, 2H).

LCMS: m/z 45041 [MHY

&\Q o TH NMR (400 MHz,
| RN DMSO-ds) § 7.69 (s, 1H),

748 - 741 (m, 2H), 7.31 -
7.13 (m, 4H), 6.85 (s, 1H),
4.73 (m, 1H), 4.11 (s, 1H), £ (6)
4.61 (s, 1H), 3.95 (s, 2H),

(2-cvelopropoxy-4-fluorophenyy{6-45-(0- | 3.85 (s, 1H), 2.64 (dd. J =
fluorophenyl}-4-methyl-1-pyrazobyl}-2- 214,93 Hz, 4H), 197 (5.
aza-2-spiro|3 3theptyvl b methanone I .

3H), 0.90 - 0.84 (m, 7H),

173 (d, /=149 Hz, 2H).

LCMS: /7 49231 M+ ]+

NMR: HH NMR (400 MHz,

DMSO-ds) 87.65(d.J=6.0 |

454 A B
He, 1H), 749 (d,/=8.3 Hz,

1H), 738 (dd, /= 128, 6.5

Hz, 2H), 7.23 (dt, J = 143,
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{6-13~(5-fluoro-2-tolvi}-S-methyi-1-
pyrazolvi]-2-aza-2-spiro[3 3theptyl } {4~
fluoro-2-
trifluoromethoxyphenylmethanone

7.5 Hz, 1H), 7.0t (¢, J= 9.1
Hz, 1), 6.06 (s, 1H), 428
(di. J=22.1. 7.9 Hz. 1H),
4.06 (s, 2H),3.96 (d, J=3.9
Hz, 283, 2.70 (dd, J = 232,
10.0 He, 4H), 223 (4, J =
15.5 He, 3H), 2.04 (d, J =
7.4 Hz, 3H).

S
A
(4

(2-difluoromethoxy-4-fluorophenyl}{6-f 3=
(S-fluore-2-tolyl}-5-methyl-1-pyrazolyl]-
2~aza-2-spiro]3 3]heptyl}methanoue

LOMS: mz 47423 (M.
H ONMR (400 MHz,
DMSO-ds) § 7.50 (4, J =
18.0 Hz, ), 7.38 (dd, J =
144, 62 Hz, 1H), 7.28 (dd.
J =208 10.0 Hz, 2H), 7.24
— 709 (m, 2H), 702 (1, J =
8.7 He, 1H), 6.06 (s, 1),
427 (dt, J = 24.5, 7.8 Haz,
1H), 4.05 (s, 2H), 3.95 (. J
= 5.6 Hy, 2H), 2.77 — 2.66
(m, 4H), 2.23 (4, J = 14.9
He, 3H),2.04(d, /=71 He,
3H).

B (6)

{2-cvclopropoxy-4-fluorophenyl) {6-{3~(5-
fluoro-2-tolyl}-S-(trifluoromethyl}-1-
pyrazolyi]-2-aza-2-

spiro] 3.3 theptyl hmethanone

LOMS: mz 518.45 M)
NMR: ' NMR (400 MHz,
DMSO-de) 5 7.44 (dd, J =
157,99 Hz, 1H), 732 (1. J
= 8.3 He, 2H), 7.30 - 7.14
1, 2H), 6.85 (m, 2H), 4,51
(@ J = 166. 7.9 He. 1H),
4.00 {dd,2H), 3.98-3.84 (dd,
J=6.6 Ho3H), 2.77 - 2.67
(m, 2H), 2.62 (d, /= 6.4 Hz,
2H), 2.06 (d. J = 5.1 Hz
3H), 0.90 — 0.82 (m, 2H),
0.68 74 (d, J = 6.5 Hz, 2H),

D
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457

{2-cvelopropoxy-4-fluorophenyl} {6 5-(5-
fluoro-2-tolyl}-3-(trifluoromethyl)-1-
pyrazolvil-Z-aza-2-

spiro{3 3theptyl i methanone

LCMS: 518.45 m/z (MY
NMR: 'H NMR (400 MHz,
DMSO-ds) 6 744 (dd. J =
19.6, 10.1 Hz, 1H) 738 -
729 (o, 2H), 731 - 711
{w, 3H), 686 (d, /=75 He,
1H), 4.93 (dt, J=16.0, 7.7
Hz, 1H), 412 (s, 1H), 4.04
(s, 1H),3.96 (s, 2H), 3.89 (s,
1H), 278 (dd. J =218, 8.8
He, 4H), 2.47 (s, 3H), 0.86
(dd, /=119, 6.0 Hz, 2H),
0.74 (m, 1H), 0.69 (d, 1H),

458

{4-tluoro-2-methoxyphenyl) { 6-{3-(5-
fluoro-2-tolyl)-3-{rifluoromethyl}- 1 -
pyrazolyvi|-2-aza-2-

spirof 3 3theptyl methanone

LOMS: mz 4924 M+
NMR: IH NMR (400
MHz, BMS0O-d) & 743
(de, /=137, 8.2 Hz, 1H},
731 {dd, J= 105, 5.0 Hz,
2H), 718 {t, J = 103 He,
1H), 6.99 (1, J = 10.1 Hz,
{H), 6.86 - 677 (m, ZH),
449 (d1, =265, 79 Hz,
1H}, 4.01 (s, 2H}, 3.90 {d,
J=62Hz 2H), 382(1, J
=72 Hz 3H), 277 - 2.66
(m. 1H), 268 - 258 {m,
TH}, 2.55 ¢, 2H), 2.04 (d,
J=6.9 Hz, 3H}.

B

460

LCMSmz 434 44
(M1}
'H NMR (400 MHz

DMS0-de) § 7.54-7 50 (mn,
1H), 7.16 -~ 7.40 (m, 4H),
7.03-6.9% (m. 1H), 6.76 —
6.88 (m, 1H), 6.29 (s, 1H),

E{D
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>

(2-cthoxy-4-fluorophenyl) 6-[ 3-methyi-3-
{o-tolyD}-1-pyrazolyl}-2-aza-2-
spire]3 3lheptyl imethanone

4.75{m, IH}, 413 {q. J=
7.5,62 Hz, 2H),4.05(d,J
=3 4 Hy, 2H), 3.97 (s, 1H),
2.74-2.67 (m, 4H), 2.27 {d,
J=104Hz 3H), 244 (d, J
= 17.6 Hz.3H), 1.40-133
{m, 3H)},

461

(Z-ethoxy-4-fluosophenyl} {6+ S-methyt-3-
{o-tolyl}-1-pyrazolvl]-2-aza-2-
spiro] 3.3 theptyl jmethanone

LCMS: 434 44 m/z,

'H NMR (400 MHz,
DMSO-dg) 6 7.39-726
{m, 4H3, 7.15 {(m, 1H),
7.00-6.78 (m, 2H), 6.02 (s,
1H), 411 - 431 {m, 1H},
403414 (m, 2H), 4.00
{d,J=49Hz 2H), 391
{d,J=98Hz 2H),2.75
{t,. /=105 Hz, 4H}, 223
{d. /=136 Hz 3H), 2.08
(d,./=73 Hz 3H), 133
{g,J= 7.5 Hz, 3H),

Dy

462

i
o o
z

PPN

e

{2-ethoxy-4-flucrophenyviy{6-f 5-(S-fluoro-
2-tolyhy-3-methvl-I-pyrazolvil-2-aza-2-
spirof 3.3 Jheptylmethanone

LCMS: iz 4524 [MH]

HONMR (400 MHz
DMSO-ds) § 7.35-7.23 (m,
3H), 7.06-6.96 (m. 2H),
651 (q. J = 5.2 Hz 1H),
635 (s. 1H), 48 (dt, J =
25.1.7.7 Hz, 1H), 4.13 (m.
3H), 4.03 (s, 2H), 3.1 (s,
1H), 270 (dd, J = 18.6, 8.1
Hz, 4H), 242 (d, J = 173
Hz, 3H), 2.26 (d, J = 10.4
Hz, 3H). 136 (dt, =139,
6.9 Hz, 3H).

E(11)

463

LOMS: mz 4524 [MH1] 7
HONMR (@00 MHz,
DMSO-d) §7.41 - 7.3 (m,
2H), 7.05 (m,1H). 6.98 (g,

J = 1ls, 107 Hz, 2H),

6.74 {m, TH), 6.0 (5, 1H).
4726 (dt. J = 199, 79 Hz,
1H), 4.08 (dt, ./ = 13.6, 6.8
Hz, 2H), 3.99 (s, 21}, 3.90
(d, J=4.1 Hz, 21, 2.70
(dt.J =207, 10.5 Hz, 410).

DRSRY
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{2-cthoxy-4-flucrophenyi}{6-13-{ S-fluoro-
2tolyl)-5-methyl-1-pyrazolyl]-2-aza-2-
spirg| 3.3 theptyl Jmethanone

221 (d. J = 13.5 Hz, 3H),
203 (d. J = 6.5 Hz, 3H).
1.32 (g, = 6.7 Hz, 3H).

464

{4-fluoro~2-{2.2,2-
trifluorocthoxviphenyl {6} 3-methyl-3{c-
tolyl)-1-pyvrazolyl]-2-aza-2-
spirof 3. 3theptvi fmethanone

LOMS: mz 488 4 M+
NMR: 'H NMR (400
MHz, DMSO-dg) 6 7.53 -
7.37 (m, 2H), 7.22-7 18(m,
4H), 699696 {(m, I1H),
6.26(s 1H),492¢(d,J=89
Hz, 2H), 466 - 491 {m,
1H), 4.15 (s, 1H), 4.04 (4,
J =81 Hz 2H), 394 (s,
1H), 2.70 {ddd, J = 20.2,
12.6, 8.6 Hz, 4H), 2.44 (d,
J=193 He, 3H), 2.27(d,J
= 12.5 Hz, 3H),

D1l

465

[4-fluore-2-(2,2,2-
tnifluorocthoxyiphenyl}{6-{5-methvi-3-{c-
tolyl}-1-pyrazolyl]-2-aza-2-

spirof 3. 3Theptyl}methanone

LCMS: mz 4884 [M+1]"
HONMR (400 MHz
DMSO-ds) § 8.50 (s, 1H),
733 (ddt. J = 232, 154,
73 He, 4H), 7.09 - 722
(m, 2H), 6.88 ~ 7.00 (m,
1H), 6.01 (d, J = 2.6 Ha.
1H), 4.88 (dg, /= 17.3, 8.8
Hz, 2H), 422 (dt, J =356,
8.0 Hz, 1H), 4.00 {d, J =
5.5 Hz, 2H), 3.89 {d. J =
103 He, 2H), 276 (d, J =
11.0 Hz, 1H), 2.67 (d, J =
12.5 He, 1H), 245 (4, J =
104 Hz, 7H), 223 (d, J =
14.5 Hz, 3H), 2.08 (d, J =
8.4 Hz, 3H),

C

466

LCMS: m/z 506.41 [M]"

Dl
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{6~]5-(3-fluoro-24olyl}-3-methyl-1-
pyvrazolvli-2-aza-2-spiro{3 3jheptvl}{4-
fluoro-22,2.2-
trifluorocthoxyphenylimethanone

NMR: 1 NMR (400 Mz,
DMSO-ds) & 7.43-7.01 (m,
4H), 705695 (m 2H)
6.37 (s, 1H), 492 (¢, J= 8.9
Hz, 2H). 483 - 469 (m,
1H), 4.15 (5, TH). 4.05 (d, J
= 10.2 Hz, 7H), 3.95 (s, 1H),
2.75-2.63 (m, 4H), 2.43(d,J
=19.1 Hz, 31,227 (d, J =
12.2 Hz, 3H).

467

CF,

{6-13-(S-flaoro-2-tolyl)-S-methyl-1-
pyrazolyi]-2-aza-2-spivo[3 3theptyi}{4-
fluoro-22,2,2-
trifluoroethoxyphenylimethanone

LOMS: oz 506.4 1M]

T ONMR (400 Mg
DMSO-ds) § 741 - 7.32 {m,
2H), 729 — 713 (m, 2H),
7.06 - 6.91 (m, 2H).6.03 (s,
1H), 4.85 (dg, /= 17.9, 8.9
He, 2H), 4.26 (dt, J = 34.0,
7.9 Hz, 1H), 402 (d. J =
10.2 Hz, 2H), 3.89 (d, J =
5.1 Hz, 2H), 2.76-2.54 (m,
2H), 2.46 (s, 2H), 2.24 (1. J
=12.5 Hz, 3H), 2.04 (d. J =
6.4 Hz, 3H).

Cn

482

{2-cyclopropoxy-4-fluorophenyl) {64 1-(5-
fluoro-2-tolvi}-S-methyl-3-pyrazolyi}-2-
aza-~2-spire[3.3thepty] jmethanone

LOMS: m/z 464 44 [M+T
NMR: I NMR (400 Miz,
DMS0-ds) § 7.43 (d, J =
7.5 Ha, 1H), 7.26 (dg, J =
27.9,10.5,9.1 Hz, 4H),
6.82 (4.7 =13.5 Hz 1H),
612 (d, J=13.5 He, 1H),
4.06 (s, 1H), 391 (s, 3H),
3.73 (s, 1H), 2.58 2,41 (4,
J=18.7 He, SH). 2.04 (4, J
=73 Hz, 3H), 191 (d, /=

YR
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16.1 Hz, 3H), 0.85 - 0.86
{1, 2H), 6.72 (s, 2H).

LOMS: mvz 304,60 [M+11".
NMR: "H NMR (400 MHz,
DMSO-ds) & 810 (d, J =
129 He, IH), 7.66-7.35 (dt,
J= 14,0, 7.7 Hz, 3H), 7.1%
{t, J= 8.1 Hz, 1H), 692 -

) 3 E(12)

e “Fy 6.83 (o, 1H), 453 - 443 (
{2-cyclopropoxy-6-flaorophenyl}{6-{3-{o- o '
fuorophenyi)-4-(trifluoromethyl)-1- {m, 1H), 4.03 (4, /=190
pyrazolyl]-2-aza-2- Hz, 2H), 395 - 373 {m,

spiro] 3. 3lheptylimethanone 3H), 2.62:2.55 (5. 4H), 0.80

{s, 2H}), 0.63 (s, 2H}.

LOMS: miz 50450
M+

NMR: 'H NMR (400
MHz, DMSO-d6) 5 8.58 (d,
J=065Hz, 1H), 744(d, J
=193Hz 2H), 731 (dd, J
=190, 7.7 Hz, 3H), 7.19

3 (d.J= 109 Hz, 1H), 685 | E(12)
(2-cvelopropoxy-4-flusrophenyl){6-f3-(o- | {d,J=7.7Hz, 1H), 490 (s,
fluoropheayh)-4-(trifluoromethyi}-1- 1H), 4.10 (s, 1H), 4.02-
pyrazolyt|-Z-aza-2-
spiro] 3. 3theptyl imethanone 3.99 (s, 1H), 3.94 (s, 2H},

3.81{d, J= 198 Hz, 1H),
272 {at, J= 197,99 Hz,
4H), 0.85 (s, 7H), 0.70 (&,
J=171Hz 2H).
LEMS: mz 50450
M
524 NMR: 'H ONMR (400 | C(12)

MHz, DMSO-dy) 5 8.07
(dd,J=20.1, 11.5 Hz, 1H),
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7.67(dt,J=195, 10.9 Hz,
1H), 748 — 7.6 (m, 4H),
721 (dt J = 17.6, 8.0 Hz,
1H), 6.46 ~ 6.79 {m, 1H).
448 (dt..J = 163, 74 Hz,
1H0), 4.05 ~ 3.73 (m, SH).

{2-cyelopropoxy-4-fluorophenyvh{6-3~{o- | 2.38 {d, J = 18.8 Hz, 4H),
ﬂEtorop?@n:,;i)—;4~(Enﬂu0mmethyi)*l- 0.8% - 0.80 (n. 28, 071
pvrazolvil-2-aza-2-
spiro] 3.3 {heptyl imethanone {d, /=199 Hz, ZH).

{000366] Table 8 - Compounds

Comparator | Structure Potency
123 >10,000 oM (2)
2]
F o
i
144 >10,000 nM (2)
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Comparator | Structure Potency
Y 3

149 >10,000 nM (23

150 >10,000 oM

152, 153 >10,000 nM (2)
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Comparator | Structure Potency
Y 3

154, 15§ >10,000 nM (2)
Oy
is
(\ v
uecd 1 /)\\(
2
[ an
~N
( T
L/~
179 >10,000 oM (2)
o
) SJLN
o
B
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Comparator | Structure Potency
181 >10,000 nM (2)
\
182 S10,000 nM (2
183 >10,000 oM (2)
184 >10,000 oM (1)
HHrang = M
e
4
Pane
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Comparator | Structure Potency
188 >10,000 nM (2)
L o
@J'\ N~
“0
£ = o
i :\\\\}f NH
\ PN
19% 10,000 oM (4)

368 >10,000 nM (14)
a
9] E \.
/.i
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Comparator | Structure Potency
384 >10,000 nM (14}
(4]
O
38% >10,000 oM (14)
i
oAy
R
- L\(O
O
391 S10.000 nM (14)
o
L]
365 >10,000 nM {14)
9
HO A J'\N_
e
£ & » o
HN
\23
O
275
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Comparator | Structure Potency
400 >10,000 nM {14}
402 o >10,000 nM (14}
4 i
oY, -
y_#
i3 10000 nM (14)
<><>~<:(
(‘) N
\_J ,
N /’
304 ~10.000 oM (6)
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Comparator | Structure Potency
Y 3

405 >10,000 nM (6}

446 >10,000 oM (6)

416 >10,000 nM (6}
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Comparator | Structure Potency
Y 3

424 >10,000 nM (6}

427 >10,000 nM (1 1)

441 >10.000 nM (6)
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Comparator | Structure Potency
Y 3

) S10.000 1M (6)

343 >10.000 1M (6)
494 S10.000 nM (12)
493 10000 nM (12)
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Comparator | Structure Potency
Y 3

521 >10,000 nM (12)

{600367] Further, although preferred embodiments have been depicted and described in detail
herein, it will be apparent to those skilled in the relevant art that various modifications, additions,
substitutions, and the like can be made without departing from the spirit of the invention and these
are therefore considered to be within the scope of the invention as defined in the claims which
follow. Further, to the extent not already indicated, it will be understood by those of ordinary skill
in the art that any one of the various embodiments herein described and iliustrated can be further

modified to incorporate features shown in any of the other embodiments disclosed herein,
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CLAIMS

What is claimed is:
1. A compound of Formula (I) or a pharmaceutically acceptable salt thereof]

0

Aﬁ/JL\ N

By

Formula (I},
wherein:

Aq is

HO.

R op R

R is halogen, hydrogen, or cvano;

Riq and Ry are each independently bydrogen, halogen, or lower alkyl;

R is lower alkyl, lower cycloalkyl or lower haloalkyl;

Ry 18 halogen;

W is a diazole optionally substituted with lower alkyl, lower cvcloalkyl, or lower

haloalkyl;
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B is )

Roo is halogen, hydrogen, lower alkyl, or lower haloalky!; and
Ras 18 hydrogen, or halogen;
provided the compound is not (2-fluoro-S-hydroxyphenyl}6-(3-methyl-1-{o-

tolyl)-1H-pyrazol-5-vl)-2-azaspiro{3 3 fheptan-2-yDmethanone.

2. The compound of claim 1, wherein
R 1s hydrogen, fluoro, or cyano;
R, and Rs are each independently hydrogen, halogen, or methyl,
Rsz 15 lower alkyl, eyclopropyl or lower haloalkyl;
Ry is fluoro;
W is a diazole optionally substituted with one of methyl, cyclopropyl, or CF3;
Rao 18 fluoro or chloro, methyl, or CF; and

Rys 1s hydrogen, fluero or chloro.

3. The compound of claim 2, wherein W is selected from the group consisting of:

Ras
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Ay o
, \> %/““J>

,and

wherein * indicates a covalent bond to By and
Rao, Rs1, Rap and Rs; are each independently hydrogen, lower alkyl, lower
haloalkyl, or lower cycloalkyl, provided that at least one of Rsy and Rz and at fgast one

of Rz and Raz 13 not hydrogen.
4. The compound of claim 3, wherein Rso, Rs1, Rsz and Rss are each independently hydrogen,
methyl, CF3, or cyclopropyl, provided that at least one of Rsp and Rs; and at least one of Ray and

Ra3 18 not hydrogen.

5. The compound of claim 4, wherein W is selected from the group consisting of)

Rap
"\
Ry
Raa ,
wherein * indicates a covalent bond o By
:; AAAAAAAAAAAA RS(}
. A *//N\\Nb o
6. The compound of claim 5, wherein W is , wherein * indicates a

covalent bond to By, and Rag is methyl.
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7. The compound of claim 5, wherein W is Ras , wherein * indicates a
covalent bond to By, and Ray and Rss are each independently hydrogen, methyl, CFs, or

cyclopropyl, provided that one of R3p and Rs; is hydrogen.

g The compound of claim 3, wherein W is Raa , wherein * indicates
a covalent bond to By, and Rs; and Rz are each independently hydrogen, methyl, CFs, or

cyclopropyl, provided that oue of Ry and Raz is hydrogen,

9. The compound of any one of claims 4-8, wherein Aj is

Rg

HO.,

RSa ‘

10, The compound of claim 9, wherein Rs is hydrogen.
11, The compound of claim 10, wherein R is fluoro.

12, The compound of claim 11, wherein Rs, is hydrogen, fluoro, or methyl.
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13, The compound of claim 12, wherein Rz, is hydrogen.

14, The compound of claim 13, wherein Rao is methyl, and Rus 1s hydrogen or fluore; or Rao

is chioro, fluoro or CF3, and Rog is hydrogen.

1S, The compound of any one of claims 4-8, wherein A is

0R52

16, The compound of claim 15, wherein Rs; 1s lower alkyl optionally substituted with one or

more fluoro and cyclopropyl.

17 The compound of claim 16, wherein Ry, is fluoro.

18, The compound of claim 17, wherein
Rao is methyl, and Ros is hydrogen or fluoro; or

Rao s fluoro or OF3, and Ros 15 hydrogen.

19 A compound of Formula (II-B) or a pharmaceutically acceptable salt thereof:
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Formula (II-B),

wherein

R 18 halogen or cyano,

Rz is hydrogen, lower alkyl, or halogen;

Rs is hydrogen, halogen or lower alkyi;

Rao 1s halogen or lower alkyl optionally substituted with one or more halogen;

Ry 18 halogen or hydrogen; and

Rso 1s hydrogen or lower alkyl optionally substituted with one or more halogen,
provided the compound is not (2-Buoro-5-hydroxyphenyl ) 6-(-methyl-1-{o-tolyt)-1H-pyrazol-5-

vi)-2-azaspiro{3.3theptan-2-yhmethanone.

20.  The compound of claim 19, wherein
Ruis F or cyano,
Rz is hvdrogen, methyl, or
Rs1s hydrogen, F or methyl;
Rys is hydrogen or F; and
Rao is hydrogen, methyl or CFi, provided the compound is not (2-fluoro-5-
hvdroxypheny){(6-(3-methyl-1-(o-tolyl)-1H-pyrazol-5-yl}-2-azaspiro{3 .3 fheptan-2-

ylmethanone.
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2. A compound of Formula (II-C) or a pharmaceutically acceptable salt thereof:

Formula (II-C),

wherein
R is halogen or eyano;
Rz is hydrogen, lower alkyl, or halogen;
Rs is hydrogen, halogen or lower alkvyi;
R 18 halogen or lower alky! optionally substituted with one or more halogen;
Rys 18 hydrogen or halogen; and
Rs1 and Raz are each independently hydrogen or lower alkyl optionally substituted with

one or more halogen, provided that one of Rsy and Rs3 1s hydrogen.

22, The compound of claim 21, wherein
Riis F or cyano;
Rz is hydrogen, methyl, or F;
Rs is hydrogen, F or methyl;
Ry 18 F, methyl, or CFy;
Ros 1s hydrogen or F; and

R31 and Raz are each independently hydrogen, methyl or CFs.

23, A compound of Formula (II-D} or a pharmaceutically acceptable salt thereof:
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wherein

R is halogen or cyano;

R3 s hivdrogen, lower alityl, or halogen;

Rs 1s hydrogen, halogen or lower alkyl,

Re is hydrogen;

Rao 1s halogen or lower alkyl optionally substituted with one or more halogen;

Rys 19 halogen or hydrogen; and

R3; and Ras are each independently hydrogen or lower alkyl optionally substituted

with one or more halogen, provided that one of Ryz and Rs; is hydrogen.

24, The compound of claim 23, wherein
R:is F or ¢cyano,
Rz 1s hydrogen, F or methyl;
Rsis hydrogen, F or methyl;
Roo is F or methyl, or CF;
Rys 18 hydrogen or F; and
Ras; and Rz are each independently hydrogen, methyl or, CF; provided that one of

Rz and Ry is hydrogen.

25 A compound of Formula (IH-B} or a pharmaceutically acceptable salt thereof:
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Formula (1H-B)

wherein

Rz 1s halogen;

Rs; 18 lower alkyl or lower cycloalkyl, each optionally substituted with
halogen,

R is lower alkyl;

Rag is lower alkyl; and

R is hydrogen or halogen.

26.  The compound of claim 25, wherein
Ryis F,
Rs; is lower alkyl optionally substituted with one or more F or cyclopropyl;
Ra3p is methyl:
Rao is methyl; and

Roe 18 hvdrogen or

27, A compound of Formula (I1-C) or a pharmaceuticaily acceptable sait thereof:
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ORgp

wherein
Rs is halogen;
Ry is fower alkyl or lower cycloalkyl, each optionally substituted with halogen,
Rai and Ry are each independently hydrogen or lower alky! optionally substituted
with one or more halogen, provided that one of Ry and Raz is hydrogen.
Rao ts lower alkyl optionally substituted with balogen; and

Ros 18 hydrogen or halogen.

28.  The compound of claim 27, wherein
Rsis F;
Rs; is lower alky! optionally substituted with one or more F, or cyclopropyl;
Ra1 and Ry are each independently hydrogen, methyl or CFs, provided that one of
Ry and Ryss is hydrogen;
Rop is methvl or CFs; and

Ry ts hydrogen or F.

29 A compound of Formula (IH-D) or a pharmaceutically acceptable salt thereof:
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Formula (HI-D}

wherein

Rz 1s halogen;

Rs2 13 lower alkyl or fower cycloalkyl, each optionally substituted with
halogen,

R3 and Ry are each independently hydrogen or lower alkyl optionally
substituted with one or more halogen, provided that one of R3; and Raz is hydrogen.

R is lower alkyl optionally substituted with halogen; and

R is hydrogen or halogen.

30, The compound of claim 29, wherein
R3is F;
Ry is lower alkyl optionally substituted with one or more F, or cyclopropyl;
R and Ras are each independently hydrogen, methy! or CFs, provided that one of
R32 and Raz is hydrogen;
Ry 18 methy] or CFz; and

Rys 15 hydrogen or F.

3t. A compound of Formula (If), or a pharmaceutically acceptable salt thereof,
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Fas”
Formuta (H),

wherein

the dashed line represents an optional double bond;

R is halogen;

Rz is hydrogen;

Wis A;

A is a S-meruber heteroaryl ring optionally substituted with one or more Rso;

Ry is halogen or lower alkyl optionally substituted with one or more halogen;

Rap is Tower alkyl optionally substituted with one or more halogen; and

Ry i3 halogen or hydrogen, provided the compound is not (2-fluore-5-
hydroxyphenyl )}(6-(3-methyl-1-(o-tolyl}- 1 H-pyrazol-S-yl}-2-azaspiro[ 3.3 Theptan-2-

yhmethanone,

32. The compound of claim I, wherein the compound is

, ot a pharmaceutically acceptable salt thereof.
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33, The compound of claim 1, wherein the compound is

", or a pharmaceutically acceptable salt thereof.

34, The compound of claim {, wherein the compound is

, of a pharmaceutically acceptable salt thereof.

35. The compound of claim 1, wherein the compound s

, or a pharmaceutically acceptable salt thereof.

36. The compound of claim 1, wherein the compound is

, or a pharmaceutically acceptable salt thereof,

L
~3

. The compound of claim 1, wherein the compound is
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, or a pharmaceutically acceptable salt thereof.

38. The compound of claim 1, wherein the compound is

F.or a pharmaceutically accepiable salt thereof.

5

39. The compound of claim 1, wherein the compound is

, of a pharmaceutically acceptable salt thereof.

40. The compound of claim 1, wherein the compound is

, of a pharmaceutically acceptable salt thereof
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41. A pharmaceutical composition comprising a compound of any one of claims [-40, ora
pharmaceutically acceptable salt thereof as the active pharmaceutical ingredient {APT), provided
the compound is not (2-flucro-5-hydroxyphenyl }(6-(3-methyl-1-{o-tolvl)- 1 H-pyrazol-5-y1}-2-

azaspiro[3 3theptan-2-vlmethanone.
42. A method of inhibiting monoacylgiveerol lipase (MAGL) in a subject comprising the step of

administering to a subject in need thereof a therapeutically effective amount of a compound of

any one of claims 1-40.

43. A method of reversibly inhibiting monoacylglycerol lipase (MAGL} comprising the step of

contacting a compound of any one of claims 1-40 with a cell expressing MAGL.
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