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0-GLYCOPROTEIN-2-ACETAMIDO-2-DEOXY-3-D-GLUCOPYRANOSIDASE

INHIBITORS
RFI.ATRD APPLICATIONS

[0001]

This application claims priority to U.S. Provisional Patent Application Nos.

62/733,484, filed September 19, 2018; and 62/750,000, 1'iled October 24, 2018. The

disclosure or content of boih of ihe aforementioned applications is incorporated herein hy
rcfcrencc, each in its cntircty.

BACKGROUND

[0002]

A wide range ol'cellular proteins, both nuclear and cytoplasmic, are post-

translationally modified by the addition of the monosaccharide 2-acctamido-2-dcoxy-]I-D-

glucopyranosidc (]]-N-acetyl glucosaminc) which is attached via an 0-glycosidic linkage.
This monosaccharide i» generally ref'erred io as 0-linked N-acetylglucosamine or O-GlcNAc.

Thc enzyme responsible for post-translationally linking ]I-N-acctylglucosaminc (GlcNAc) to
specific serine and threoninc residues of numerous nucleocytoplasrnic proteins is 0-GlcNAc
transl'erase (OGTase). A second enzyme, known as 0-glycoproiein-2-acetamido-

2-dcoxy-3-D-glucopyranosidasc or 0-GlcNAcasc or OGA, removes this post-translational
modilication to liberate proteins, making ihc 0-GlcNAc-modification a dynamic cycle
occurring several times during thc lifctirnc of a protein.
[0003]

0-GlcNAc-modified proteins regulate a wide range of vital cellular functions

including, c.g., transcription, proicasomal degradation and cellular signaling. 0-GlcNAc is
also found on many structural proteins, including the cyioskclctal protein "iau" which is

responsible for stabilizing a key cellular network of rnicrotubules that is csscntial for
distributing proteins and nutrients within neurons. Importantly, tau has been clearly
implicated in ihc etiology ol'everal diseases including tauopaihies, Alzhcimer's disease,
Parkinson's discase, dementia and cancer.
[0004]

It is well cstablishcd that Alzhcimcr's disease and a number of rclatcd tauopathics

including Progressive Supranuclear Palsy (PSP) and amyotrophic lateral sclerosis (ALS) are

characterized, in pari., by ihe development of neurol ibrillary iangles (NFTs). These NFTs arc
aggrcgatcs of paired helical filaments (PHFs) and arc composed of an abnormal form of tau.
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In AD patients, tau becomes hypcrphosphorylatcd, thereby disrupting its normal function,
1'orming PHFs and ultimately aggregating io form NFTs.

[0005]

Six isol'orms of tau are found in ihe human brain. In AD patients, all six isoforms

of tau arc found in NFTs, and all arc markedly hypcrphosphorylatcd. Tau in healthy brain
tissue bears only 2 or

3

phosphate groups, whereas those found in thc brains of AD patients

hear, on average, 8 phosphate groups.

[0006]

Ii has recently emerged that increases in phosphorylation levels result in decreased

0-GlcNAc levels and conversely, increased 0-GlcNAc lcvcls correlate with decreased
phosphorylation levels. It has bccn shown that decreased glucose availability in brain leads to
tau hyperphosphorylaiion. The gradual impairment of'lucose transport and metabolism leads
to decreased 0-GlcNAc and hyperphosphorylaiion

oi'au (and other proteins). Accordingly,

thc inhibition of O-GlcNAcasc, which prcvcnts hypctTthosphorylation of tau by prcvcnting

removal of 0-GlcNac from tau, should compensate for the age-related impairrncnt of glucose
metabolism within ihe brains

oi'ealth individual» as well as patients

sulTering I'rom

Alzheimer's disease or related neurodegeneraiive diseases.
[0007]

However. a major challenge in dcvcloping inhibitors for blocking ihc function of

mammalian glycosidases, including O-GlcNAcase, is the large nurnbcr of functionally rclatcd

enzymes present in tissues of higher eukaryotes. Accordingly, the use of non-selective

inhibitors in studying ihe cellular and organismal physiological role of one particular enzyme
is complicated because complex phenotypes arise from ihc concomitant inhibition ol such

lunciionally rclaicd cnzymcs. In the case of P-N-acetylglucosaminidascs, existing compounds
that act io block 0-GlcNAcase function are non-specific and act potently to inhibit the

lysosomal []-hexosaminidases.
[0008]

In view of foregoing technical challenge, and given thc potential for regulation of

0-GlcNAcase I'or treatment of AD, tauopathies and other neurological diseases, there
remains a need for development of potent and selective 0-GlcNAcase inhibitors.

SUMMARY

[0009]

Described herein are compounds that are useful treating various diseases,

disorders and medical conditions, including but not limited to those associated with proteins
thai. are modified by O-GlcNAcase.

Wo
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A first embodiment of a compound of the prcscnt invention is represented by the

[0010]

l'ollowing structural l'ormula:
Rs

YI'+i
(R")n

(IA)

or a pharmacrattically acceptable salt thereof, wherein:
Ar is an optionally substituted monocyclic aryl or optionally substituted monocyclic

heieroaryl;
Y and Y are each

CR'or N, wherein at least one of Y or Y

Zis CR R, C(=O), (CR R

R's

—

)2,

is N;

or CH C(=O);

H, halo, Ct-Cq alkyl, or Ct-Cn haloalkyl;

n is 0 or an integer 1'rom

1

io 8;

when n is other than 0, R . for each occurrcncc, is indcpcndcntly halo, Ci-C4 alkyl,
Ct-C& haloalkyl,

or Ci-Cq alkoxy:

R, for each occutrencc, is independently

—

H, halo, Ct-Cq alkyl, Ct-Cn haloalkyl,

C;—

Ctn cycloalkyl, or Cs-Ctn halocycloalkyl;

or alternatively iwo R 2 iogethcr with thc carbon atom to which they arc attached form
a Cs-C JQ cycloalkyl;

R's

—

H or Ct-Cq alkyl; and

R is — H, Ct-Cq alkyl, Ci-Cq haloalkyl, or Cs-Cn cycloalkyl;

or altcn1ativcly R 3 and R 4 taken together with their intervening atoms form an

optionally subsiiiuted 5- to 7-membered heierocyclyl.
[00111

Another cmbodimcnt of a compound of thc prcscnt invention is rcprcscntcd by thc

following structural formula:

(R')n

(IB)
3
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or a pharmaceutically acceptable salt thereof, wherein:
Ar is an optionally substituted monocyclic aryl or optionally substituted monocyclic

heieroaryl;
Y and Y arc each

Z is CR
R" is

—

CR'or N, wherein at least one of Y or Y is N;

R, C(=O), (CR

R )2, or CHzC(=O);

H, halo, Ct-C4 alkyl, or Ct-C4 haloalkyl;

n is 0 or an integer from l io 7;

when n is other than 0,

R, for each occurrence, is independently halo, C i-Cx alkyl,

Ct-Cx haloalkyl, or Ct-Cx alkoxy;

R, for each occunence, i» independently

—

H, halo, Ci-Cx alkyl, Ct-C4 haloalkyl, Cs-

Cto cycloalkyl, or Cs-Cto halocycloalkyl;
7

or altcrnativcly two R togcthcr with thc carbon atom to which they arc attached form
a Cs-Ctn cycloalkyl;

R is — H or Ct-Cx alkyl; and
R i» — H, Ct-C4 alkyl, Ci-C1 haloalkyl, or Cs-Cs cycloalkyl;

or altcrnativcly

R'nd R

taken together with their intcrvcning atoms form an

optionally substituted 5- to 7-rncrnbcred hctcrocyclyl.
[0012]

Provided is a pharmaceutical composition comprising at least one compound

described herein, or a phmmaceutically acceptable salt thereof, and at least one

pharmaceutically acceptable excipicni.
[0013]

Also provided is a method of treating a sub]cct with a discase or condition

selected from a neurodegenerative disease, a tauopathy, diabetes, cancer and stress,
comptdsing administering to the subject an effective amount of the compound described

herein, or a pharmaceuiically acceptable sall. thcreol; or an clfective amount of a
pharmaceutical composition comprising at least onc compound dcscribcd herein, or a

phatmaceutically acceptable sall thereof, and ai least one phannaceutically acceptable
excipient.
[0014]

Also provided is a method of inhibiting 0-GlcNAca»e in a subject in need ihcreol;

comprising administering to thc subject an cffcctivc amount of thc compound described
herein, or a pharmaceutically acceptable salt thereof, or an effective amount of a

pharmaceutical composition comprising at least one compound described herein, or a

pharmaccutically acceptable sall ihereol, and ai least one pharmaceuiically acceptable
cxcipicnt.

Wo ZnZn/tt6iisn
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Also provided is a method of treating a disease or condition characterized by

hyperphosphorylation of iau in the brain, comprising administering io the subject an efl'ective
amount of the compound described herein, or a phannaceutically acceptable salt thereol', or
an cffectivc amount of a pharmaceutical composition comprising at least onc compound

described herein, or a phatmaccutically acceptable salt thereof, and at least one

pharmaceutically acceptable excipient. In one embodiment, the disease or condition
characterized by hyperphosphorylation of tau in the brain

i»

Alzheimer's disease.

DFTAII.ED DESCRIPTIDN

[0016]

Described herein are compound» thai are useful treating various diseases,

disorders and medical conditions, including but noi limited to those associated with proteins

that arc modified by O-GlcNAcasc.
[0017]

In a first embodiment, a compound of the present invention is reprcscntcd by thc

I'ollowing structural I'ormula:
Rs

Y]'+i
(R")n

(IA)

or a pharmaccuiically acccpiable salt thereof, wherein the variables are as defined above in
thc surnrnary for a cotnpound rcprcscntcd by formula (IA).

[0018]

In a second embodiment, a compound of the present invention is represented by

the following structural formula:
Rs

(R&)

R

(IIA)

or a pharmaccutically acccptablc salt thcrcof; whcrcin

haloalkyl, or Ct-Cs alkoxy;
(rom

I

R's halo. Ct-Cs alkyl, Ci-Cq

R's halo, Ct-Cs alkyl, or Ct-Cs haloalkyl; and n is an integer

to 7; wherein the remaining variables are as del'incd in ihc lirsi embodiment.
5
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In a third embodiment, a compound of the prcscnt invention is reprcsentcd by the

l'ollowing structural l'ormula:
Rs

(R&)

R'IIA)

or a pharmaccutically acceptable salt thereof, wherein

remaining variables are as del'ined in the
[00201

1'irst

R's halo or Ct-C4 alkyl; wherein the

embodiment.

In a fourth embodiment, a compound of thc invention is rcprcscntcd by the

following structural formula:
R

R

Rs

0

(R')n

(IIIA)

or a pharmaceutically acceptable salt thereof; wherein

R,2 for each occurrence, is

independently — H or Ct-Cs alkyl; and wherein the remaining variables are as defined the
vatiables in the first, second, or third embodiment.
[0021)

In a fifth mnbodirncnt, a compound of the invention is rcprcscntcd by the

following structural formula:
R~

R~

Rs

(R')n

(IIIA)

wo znzn/nntisn
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or a pharmaceutically acceptable salt thereof; wherein

independently — H or Ct-Cq alkyl,

I

R, for each occurtcnce, is

R's halo or Ct-Cq alkyl; and n is an integer from

I

to 7;

wherein ihe remaining variables are as defined in the first, second, third, or fourth

embodirncnt.
[0022]

In a sixth embodiment, a compound of the invention is rcpresentcd by one of thc

following structural formulas:

(R')n

(IVA-1)

(R')n

(IVA-2);
wherein the remaining variables are as defined in the first, second, third, fourth, or fifth

embodiment.
[0023]

In a seventh embodiment, a compound of ihe invention is represented by one of

the following structural formulas:

(R')n

(IVA-2)

or a pharmaceuiically acceptable sall. thereof; wherein n is an integer (rom

I

io 7; wherein ihe

remaining variables arc as dcfincd in thc first, second, third, fourth, fifth, or sixth

cmbodimcnt.
[0024]

In an eighth embodiment, a compound of the invention is represented by one of

the following structural formulas:

wo znzn/06115n
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iv'~
(R")n

(VA- I)

Hrg

(R')n

(VA-2)

or a pharmaccutically acceptable salt thcrcof; wherein n is 0 or an intcgcr from

I

to 7; and

wherein thc remaining variables are as defined in the first, second, third, fourth, fifth, sixth,
or seventh embodiment.
[0025]

In a ninth embodiment, a compound

ol'he invention is represented by one ol'he

following structural formulas:

(R')n

(VA-2)

or a pharmaceutically acceptable salt thereof; wherein n is 0 or an integer from

1

to 6; and

wherein thc remaining variables are as defined in the first, second, third, I'ourth, tilth, sixth,
seventh, or eighth einbodimcnt.
[00261

In a tenth einbodimcnt, a compound of thc invention is rcprcscntcd by onc of thc

following structural formulas:

(VIA- I )

wo znzn/nnt&sn
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(VIA-2)

or a pharmaceutically acceptable salt thereof; wherein n

i»

0 or an integer from

1

to 3; and

whc&ein thc remaining variables are as defined in the first, second, third, fourth, fifth, sixth,

seventh, eighth, or ninth cmbodimcnt.
[0027]

In an eleventh embodiment, a compound of the invention is reprcscntcd by thc

hallowing structural I'ormula:

0

(VIA-2)

or a pharmaceutically acceptable salt thereof; wherein n is 0 or an integer fro&n

1

to 3; and

wherein the remaining variables are as defined in the first, second, third, fourth, fifth, sixth,
seventh, eighth, ninth, or tenth embodiment.
[0028[

In a twcll'th embodiment, a compound of the invention is reprcscntcd by thc

following structural for&nula:

(VIIA- I )

(VIIA-2)

wo znzn/nniisn
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or a pharmaceutically acceptable salt thereof; wherein n is 0, I, or 2; and wherein the

remaining variables are as del'ined in ihe first, second, third, 1'ourth, fioh, sixth, seventh,
eighth, ninth, tenth, or eleventh embodiment.
[0029]

In a thirteenth embodiment, a compound

of thc invention is represented by the

following structural formula:

(UIIA-2)
or a pharmaccutically acccptablc salt thcrcof; whcrcin n is 0, I, or 2; and whcrcin thc

remaining variables arc as defined in the first, second, third, fourth, fifth, sixth, seventh,
eighth, ninth, tenth, eleventh, or twelfth embodiment.
[0030]

In a foutteenth embodiment, a compound

ol'he invention

is represented by the

following structural formula:
Rs

(R")n

0
(IB)

or a pharmaceutically acceptable salt thereof; wherein the variables are as defined above in
the summary for a compound represented by I'ormula (IB) or a pharmaceutically acceptable
salt thereof.

[0031]

In a I'ifteenth embodiment, a compound of the invention is represented by one of

the following structural formulas:
Rs

~O
Ar
(R')n

(IIB- I)
10
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Rs

~O
(R')n

(IIB-2)

or a pharmaceutically acceptable salt thereof; wherein R

1

~,

i»

halo or Ct-C4 alkyl; and wherein

the remaining variables are as defined in the fourteenth embodiment.
[00321

In a sixteenth embodiment, a compound of thc invention is rcprcscntcd by onc of

the following structural formulas:
R

(R")n

(IIB-2)
1

or a pharmaceutically acceptable salt thereof; wherein R is halo or Ct-C4 alkyl; and wherein
thc remaining variables arc as dcfincd in the fourteenth or fifteenth embodiment.
[0033]

In a sevcntecnth embodirncnt, a compound of thc invention is represented by onc

of the following structural formulas:
Ra

Ra

Rs

(R")a

(IIIB- I)
Rz

~O
Ar

Rz

Rs

wo znzn/nniisn
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(IIIB-2)

or a pharmaceuiically acceptable salt thereof; wherein

R, for each occunence, is

independently — H or Ci-Ca alkyl; wherein n is 0 or an integer from

I

to 3; and wherein ihe

remaining variables arc as dcfincd in thc fourteenth. fifteenth, or sixteenth embodiment.
[0034]

In an eighteenth embodiment, a compound of thc invention is represented by onc

of the following structural formulas:
R2

Ra

Rs

(R'4
(IIIB-2)

or a pharmaccutically acceptable salt thereof; wherein

R, for each occurrence, is

independently — H or Ci-Cx alkyl; wherein n is 0 or an integer from I to 3; and wherein the
remaining variables arc as defined in the fourteenth, fifteenth, sixteenth, or scventcenth
embodiment.
[0035]

In a nineteenth embodiment, a compound of the invention is represented by one

thc following structural formulas:

(R")„

(IUB- I )

(R')n

(IUB-2)
or a pharmaceuiically acceptable sall thereof; wherein n is 0, I, or 2; and wherein ihc

remaining variables arc as dcfincd in thc fourtccnth, fiftccnth, sixtccnth, scvcntccnth, or

eighteenth embodiment.
12
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In a twentieth embodiment, a compound of the invention is reprcscnted by onc of

the I'ollowing structural I'ormulas:

(R" 4

(IUB-2)
or a pharmactuitically acceptable salt thereof; wherein n is 0, I, or 2; and wherein the

remaining variables are as defined in thc fourtccnth, fifteenth, sixteenth, seventeenth,
eighteenth, or nineteenth embodiment.
[0037]

In a twenty-i'irsi embodiment, in a compound ol'ihe invention in accordance io the

first, second, third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh, twelfth,

thirteent, fourteenth, fifteenth, sixteenth, seventeenth, eighteenth, nineteenth, or twentieth
embodiments, or a phatmaceutically acceptable salt ihereol; Ar is an optionally substituted 5or 6-membered monocyclic heteroaryl.
[0038]

In a twenty-second cmbodimcni, in a compound of thc invention in accordance to

the first, second, third, fourth, fifth. sixth, seventh, eighth, ninth, tenth, clcvcnth, twelfth,

thirteenth, fourteenth, fifteenth, sixteenth, seventeenth, eighteenth, nineteenth, or twentieth

embodiments, or a pharmaceutically acceptable salt thereof, Ar is an optionally substituted
monocyclic hcicroaryl comprising one or more nitrogen atoms.
[0039]

In a twenty-third cinbodimcnt, in a compound of thc invention in accordance to

the I'irsi, second, third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh, twelfth,

thirteenth, fourteenth, fifteenth, sixteenth, seventeenth, eighteenth, nineteenth, twentieth,

twenty-first, or twenty-second embodiments, or a pharmaceuiically acceptable salt thereof,
Ar is optionally substituted pyridinyl, optionally substituted pyrimidinyl, optionally

substituted pyrazinyl, or optionally substituted pyridazinyl.
[0040]

In a twenty-fourth embodiment, in a compound of the invention in accordance to

the first, second, third, lourih, lifih, sixth, seventh, eighth, ninth, tenth, clcventh, twelfth,

thirtccnth, fourtccnth, fiftccnth, scvcntccnth, cightccnth, ninctccnth, twcnticth, twenty-first,

twenty-second, or twenty-third embodiments, or a pharmaceutically acceptable salt thereof,
Ar is optionally subsi.iiuied pyridinyl, optionally substituted pyrimidinyl, or optionally

substituted pyraxinyl.
13
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In a twenty-fifth embodiment, in a compound of thc invention in accordance to the

l'irst, second, third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh, twelfth,

thitxeenth, foutweenth, lifteenth, sixteenth, seventeenth, eighteenth, nineteenth, twentieth,

twenty-first. twenty-second, twenty-third, or twenty-fourth embodiment, or a

pharmaceutically acceptable salt thereof, Ar is optionally substituted

substituted

rii
[0042]

,

,

optionally substituted

optionally substituted

(

N

,

,

,

optionally

optionally substituted

or optionally substituted

In a twenty-sixth embodiment, in a compound of thc invention in accordance to

the first, second, third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, clcvcnth, twelfth,

thirteenth, l'ourieenih, lil'ieenih, sixteenth, seventeenth, eighteenth, nineteenth, twentieth,

twenty-first, twenty-second, twenty-third, twenty-fourth, or twenty-fifth embodiment, or a

pharmaceutically acceptable salt thercol', Ar is optionally substituted

substituted

rii
[0043]

,

optionally substituted

,

,

optionally

optionally substituted

('
or optionally substituted

In a twenty-seventh embodiment, in a compound of the invention in accordance to

the first, second, third, lourih, lifih, sixth, seventh, eighth, ninth. tenth, eleventh, iwclf'ih,

thirteent, fourtccnth, fiftccnth, sixtccnth, scvcntccnth, cightccnth, ninctccnth, twcnticth,
twenty-first, twenty-second, twenty-third, twenty-fourth, twenty-fifth, or twenty-sixth

14
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embodiment, or a pharmaccutically acceptable salt thereof, Ar is optionally substituted

(
[0044]

optionally substituted

,

or optionally substituted

In a twenty-eighth embodiment, in a compound of the invention in accordance io

thc first, second. third. fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh, twelfth,

thirteent, fourteenth, fifteenth, sixteenth, seventeenth, eighteenth, nineteenth, twentieth,
twenty-first, twenty-second, twenty-third, twenty-fourth, twenty-fifth, twenty-sixth, or

twenty-seventh embodiment, or a phannaceutically acceptable salt thereof', Ar i» optionally

substituted
[0045]

or optionally substituted
In a twenty-ninth embodiment, in a compound of the invention in accordance to

thc first, second, third, fourth, fifth, sixth. scvcnth, eighth, ninth, tenth, eleventh, twelfth,

thitteenth, fout0eenth, lil'ieenih, sixteenth, seventeenth, eighteenth, nineteenth, twentieth,
twenty-first, twenty-second, twenty-third, twenty-fourth, twenty-fifth, twenty-sixth, twcntyseventh, twenty-eighth cmbodimcnt, or a pharmaceutically acceptable salt thereof, Ar is

optionally substituted with one or more groups selected from Ci-Cs alkyl, Ci-Cx haloalkyl,
Cs-Cs cycloalkyl, Cz-Csheierocyclyl, halo, — CN, — NOz,
—

NR'S(O),R-',

—

C(=O)NR"R',

—

O(C=O)NR'R',

—

C(=S)R',

—

—

S(O),NR'R-', — C(=O)OR',

—

—

—

OR',

OC(=O)OR',

NR'(C=S)OR', —O(C=S)NR'RY,

—

NR'R-',

C(=S)OR-',

—

NR"C(=O)R'. —C(=S)NR'R, — NR'C(=S)R,
—

—

—

—

—

S(O);R',

O(C=S)R',

NR"(C=O)OR-',

NR'(C=O)NR'R-', — NR'"(C=S)NR'R',

C(=O)R'henyl and monocyclic hctcroaryl;
wherein
the Ci-C4 alkyl group subsiitucni on Ar is optionally substituted

with —CN,

—

NO.,

—

OR',

—

NR"R-',

—

S(O);R',

—

S(O),NR'R', —C(=O)OR',

—

C(=O)NR'R', —NR'C(=O)R',

—

NR'(C=O)OR-', — O(C=O)NR'RY,

—

NR'(C=O)NR"R', —NR'(C=S)NR'R-',

—

OC(=O)OR',
—

—

NR'S(O),R',

C(=S)OR',

—

—

O(C=S)R",

C(=S)NR'Ri — NR'C(=S)R',

NR'(C=S)OR',

—

—

—

O(C=S)NR"R',

C(=S)R", —C(=O)RY, C -C

cycloalkyl (optionally substituted with one or more groups selected

from

—

CHu halomcthyl, halo, methoxy and halomcthoxy), rnonocyclic
15
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hctcroaryl (optionally substituted with onc or morc groups selected
1'rom

—

CHs, halomethyl, halo, methoxy and halomethoxy) or phenyl

(optionally substituted with one or more groups selected from — CHu

halomcthyl, halo. rncthoxy and halomcthoxy);
thc Cs-Cs cycloalkyl, Cs-Cs heterocyclyl, phenyl and

monocyclic heieroaryl group substituent on Ar are optionally and

independently substituted with Ci-C4alkyl, Ci-Cxhaloalkyl, halo,

OR',

NR'R-',

S(O);R',

—

CN,

—

S(O) NR"R', — C(=O)OR',

—

C(=O)NR'RY, — NR'C(=O)R',

—

NR'(C=O)OR-', — O(C=O)NR'R-',

—

NR"(C=O)NR'R-', — NR'(C=S)NR'R-',

—

—

NOz,

each

—

—

—

—

NR'S(O),R-',

OC(=O)OR',
—

—

C(=S)OR",

—

O(C=S)Rr,

C(=S)NR'R', —NR'C(=S)RY,
NR'(C=S)OR-',

—

—

C(=S)R", or

R'nd each Ri is indcpcndcntly

—

—

O(C=S)NR'Ri,

—

C(=O)R";

H, Ci-C4 alkyl, or Cq-Cs

cycloalkyl; wherein thc Ci-C4 alkyl or Ci-Cs cycloalkyl rcprcscntcd by
R" or Rr is optionally substituted with one or morc substituents
selected from halo, hydroxyl, Ci-Cq alkyl, C,-C4 alkoxy, Cs-Cs

cycloalkyl and phenyl (optionally substituted with onc or morc groups
sclccted from -CHs, halomcthyl, halo, methoxy and halomethoxy);

R's

H, Ci-C4 alkyl, C;-Cs cycloalkyl, or Cs-Cs hctcrocyclyl;

—

wherein the Ct-Cq alkyl, Cs-Cs cycloalkyl, or Cs-Cs heierocyclyl
group rcpresenicd by

R's optionally substituted with one or more

subsiitucnis selected from — CN, halo, hydroxyl, Ci-C4 alkyl, Ci-Cx
alkoxy, Cs-Cs cycloalkyl and phenyl (optionally substituted with one

or more groups selected from — CHs, halomethyl, halo, methoxy and

halomcthoxy); and

i iso, l,or2.
[0046]

In a thirtieth embodiment, in a compound of the invention in accordance to the

first, second, third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh, twelfth,

thirteenth, louricenih, liAeenih, sixteenth, seventeenth, eighteenth, ninctcenih, twentieth,

twenty-first, twenty-second, twenty-third, twenty-fourth, twenty-fifth, twenty-sixth, twcntyseventh, twenty-eighth embodiment, or a pharmaceutically acceptable salt thereof, Ar is

optionally substituted with one or more groups selected from Ci-Cx alkyl, Ci-Cq haloalkyl,
16
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Cs-Cscycloalkyl, Cs-Csheterocyclyl, halo, —CN, — NOz,
S(O);NR"R-', — C(=O)OR',

—

NR"S(O),R,

—

C(=O)NR"R',

—

O(C=O)NR"R',

—

C(=S)R',

—

—

—

—

—

OR',

OC(=O)OR',

NR"(C=S)OR', —O(C=S)NR"R-',

—

NR'R-",

C(=S)OR.",

—

NR'C(=O)R-', — C(=S)NR'R-', — NR'C(=S)R-'.
—

—

—

—

—

S(O),R',

O(C=S)R",

NR'(C=O)ORY,

NR'(C=O)NR'Rr, — NR"(C=S)NR"RY,

C(=O)R'henyl and monocyclic heteroaryl;
wherein
the Ct-Cq alkyl group substituent on Ar is optionally substituted

with —CN,

—

NOz,

—

OR',

—

NR"R',

—

S(O);R',

OC(=O)OR',

—

S(O),NR"R', — C(=O)OR',

—

C(=O)NR"R', —NR'C(=O)R".

—

NR'(C=O)ORY, — O(C=O)NR'R',

—

NR'(C=O)NR'R-', — NR'(C=S)NR'Rr,

—

—

—

—

NR"S(O),Rr,

C(=S)OR',

—

O(C=S)R',

C(=S)NR'R" — NR"C(=S)R-',
—

NR'(C=S)OR',
—

C(=S)R',

—

—

O(C=S)NR"R',

C(=O)R-', Cq-Cs

cycloalkyl (optionally substituted with one or morc groups selected
I'rom

—

CHs, halomethyl, halo, methoxy and halomeihoxy), monocyclic

hctcroaryl (optionally substituted with onc or morc groups sclccicd
from — CHs, halomethyl, halo, methoxy and halomcthoxy) or phenyl

(optionally substituted with one or more groups selected from — CHs,
halomethyl, halo, methoxy and halomethoxy);
the Cs-Cq cycloalkyl, Cs-Cqhctcrocyclyl, phenyl and

monocyclic hctcroaryl group substituent on Ar arc optionally and

independently substituted with Ct-Cx alkyl, Ct-Cx haloalkyl, halo,

NO.,

OR',

NR'R',

S(O),R',

—

CN,

—

S(O),NR"R-', — C(=O)OR'.

—

C(=O)NR"R', —NR"C(=O)R'.

—

NR'(C=O)OR', —O(C=O)NR'RY,

—

NR'(C=O)NR'R-', — NR'(C=S)NR'Rr,

—

—

—

each R'nd each

—

—

—

NR'"S(O);R',

OC(=O)OR",
—

—

C(=S)OR',

—

O(C=S)R-',

C(=S)NR'R-', — NR"'C(=S)R',
—

NR'(C=S)OR',
—

—

C(=S)R', and

R's independently

—

O(C=S)NR'R',
—

C(=O)R';

H, Ct-Cx alkyl, or C;-Cs

cycloalkyl; wherein the Ct-Cx alkyl or Cs-Cs cycloalkyl represented by

R'r Rr is opi.ionally substituted with one or more subsiituenis
sclcctcd from halo, hydroxyl, Cs-Cs cycloalkyl and phenyl (optionally

substituted with one or more groups selected from -CHn halomethyl,
halo, meihoxy and halomcthoxy);
17
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R's

H, Ci-C4 alkyl, Ci-Cx alkoxy, Cs-Cs cycloalkyl, or Cs-Cs

—

heierocyclyl; wherein ihe Ct-Cq alkyl or Cs-Cs cycloalkyl group

represented by

R's opiionally substituted with one or more

substitucnts selected from — CN, halo, hydroxyl, Ci-Cq alkyl, Ci-C4
alkoxy, Cs-Cs cycloalkyl and phenyl (optionally substituted with one

or more groups selected from — CHs, halomethyl, halo, methoxy and

halomcthoxy); and
i is

[0047]

0,

l,or2.

In a thirty-first embodiment, in a compound of the invention in accordance to thc

lirst, second, third, I'ourth, Ill'th, sixth, seventh, eighth, ninth, tenth, eleventh, tweloh,
thiizccnth, fourtccnth, fifteenth, sixteenth. scvcntccnth, cightccnth, ninctccnth, twcnticth,

twenty-first. twenty-second, twenty-third, twenty-fourth, twenty-fifth, twenty-sixth, twcntyseventh, twenty-eighth, twenty-ninth, or thirtieth embodiment, or a pharmaccutically

accepiable sall ihereoi; Ar is optionally subsiituted with one or more groups selected I'rom

optionally substituted Ci-Cs alkyl. Ci-Cqhaloalkyl. optionally substituted Cs-Cs cycloalkyl,
optionally substituted Cs-Cshcicrocyclyl, halo. — CN, — OR', — NR"R-',
—

—

C(=O)NR'R-",

C(=S)NR'R-', — O(C=O)NR"R', — O(C=S)NR"R.", — C(=O)R", —C(=O)OR", — NR'C(=O)R-',

phenyl and optionally substituted monocyclic heicroaryl.
[0048]

In a thirty-second embodiment, in a compound of the invention in accordance to

the first, second, third, fourth, fifth. sixth, seventh, eighth, ninth, tenth, clcvcnth, twelfth,

thirteenth, fourteenth, fifteenth, sixteenth, seventeenth, eighteenth, nineteenth, twentieth,

twenty-first, twenty-second, twenty-third, twenty-fourth, twenty-I'ifth, twenty-sixth, tweniyscvcnih, twenty-eighth, twcni.y-ninth, thirtiet, or thirty-first embodiment, or a

pharrnaccutically acceptable salt thereof, Ar is optionally substituted with one with one or
more groups selected from Ci-Cq alkyl, Ci-Cs haloalkyl, Cs-Cq cycloalkyl, halo, — CN, — OR',
—

NR'R',

—

NR'C(=O)R", phenyl and optionally substituted rnonocyclic hctcroaryl.

[0049]

—

C(=O)NR"R-', — C(=S)NR'R-', — O(C=O)NR"R-', — O(C=S)NR'R-", — C(=O)OR",

In a thirty-third embodiment, in a compound of the invention in accordance to the

I'irst, second, third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh, twellth,

thirtccnth, fourtccnth, fiftccnth, sixtccnth, scvcntccnth, cightccnth, ninctccnth, twcnticth,

twenty-first, twenty-second, twenty-third, twenty-fourth, twenty-fifth, twenty-sixth, twentyseventh, twenty-eighth, twenty-ninth, thirtieth, or thirty-first embodiment or a
18
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pharmaceutically acceptable salt thereof, Ar is optionally substituted with one or morc groups
selected from Ci-C4 alkyL Ci-C4haloalkyl, Cs-Cq cycloalkyl, Cs-Cqheterocyclyl, halo, — CN,
—

OR', —NR"R", and —C(=O)R'; wherein ihe Cq-Cq cycloalkyl and Cq-Cqheierocyclyl

substituent group on Ar are each optionally substituted with onc or morc groups

independently selected from halo, Ci-4 alkyl and Ci-4 alkoxy;

R'nd Rs are each

independently — H, Ci-Cx alkyl or Ci-Cscycloalkyl, wherein the Ci-Cx alkyl group represented

R'nd Rs is optionally substituted with onc or morc substitucnts indcpcndcntly selected
from halo and C xalkoxy; and R's H, Ci-C4 alkyl, Cs Cs cycloalkyl or Cs-C6 heterocyclyl,
wherein ihe Ci-Ca alkyl, Cs-Cs cycloalkyl and Cs-Cq heterocyclyl represenied by R're each

by

i

optionally and independently substituted with one or more substiiuents independently
sclcctcd from halo,
[0050]

—

CN, Ci-Ca alkyl and Ci-Cx alkoxy.

In a thirty-fourth embodiment, in a compound of the invention in accordance to

the I'irsi, second, third, I'ourih, I'ii'ih, sixth, seventh, eighth, ninth, tenth, eleventh, twelfth,

thitteenth, fout0eenth, Iil'ieenih, sixteenth, seventeenth, eighteenth, nineteenth, twentieth,
twenty-first. twenty-second, twenty-third, twenty-fourth, twenty-fifth, twenty-sixth, twcntyseventh, twenty-eighth, twenty-ninth, thirtieth, thirty-first, thirty-second, or thirty-third

embodiment, Ar is optionally substituted with one with one or more groups selected from CJC4 alkyl, Ci-Cx haloalkyl, halo,

—

CN, and — OR'; wherein

R's Ci-C4 alkyl optionally

substituted with onc or morc halo groups.
[00511

In a thirty-fifth embodiment, in a compound of thc invention in accordance to thc

first, second, third, I'ourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh, twelfth,

thittccnth, fourteenth, I'il'icenih, sixteenth, seventeenth, eighteenth, nineteenth. twentieth,
twenty-first, twenty-second, twenty-third, twenty-lourth, twenty-lilth, twenty-sixth, iwcniyscvcnth, twenty-cighth, twenty-ninth, thirtieth, thirty-first, thirty-second, or thirty-third

embodiments, or a phatmaceutically acceptable salt thereof, Ar is optionally substituted with
one or more groups selected from — CHs, —CFs, —CHFz, — F, —Cl, — CN, — OCHs, — OCHFz,
—

OCzHs, — OCHzCFs, — O(CHz)z(O)CH i, -OCH(CHs)z, — O-(3-mcthoxycyclobuiyl),

-0-

N--Cm--6
m--Q
„„...„,.„„.„.„,
—

COCHs, — N(H)CHs, — N(CHs)CzHs,— N(H)cyclobutyl, -NHCHzCHs, -NHCH(CHs).
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N(CHs)z. — N(CH&)(CHzCHz(O)CHq), -OH. azetidinyl,

—

N

F, oxetanyl, pyrrolidinyl, motpholinyl, 4-methylpipcrazinyl,
/
and

pipcrazinyl,
[0052]

In a thirty-sixth embodiment, in a compound of the invention in accordance io the

l'irst, second, third, fourth, fifth, sixth, seventh, eighth, ninth, tenth, eleventh, tweloh,

thirtccnth, fourtccnth, fifteenth, sixteenth. scvcntccnth, eightccnth, ninctccnth, twcnticth,

twenty-first, twenty-second, twenty-third, twenty-fourth, twenty-fifth, twenty-sixth, twentysevenih, twenty-eighth, twenty-ninth, thirtieth, thirty-i'irsi, thirty-second, thirty-third, thiriy-

fourih, or thirty-fifth embodiment, or a pharmaceutically acceptable salt ihereol', Ar is

optionally substituted with onc with onc or morc groups sclcctcd from — CHs,
—

F,

—

—

CF&, —CHFz,

Cl. — CN, — OCHs, — O(CH2)z(O)CHs, and — OCHFz.

[0053]

In a thirty-seventh embodiment, in a compound

ol'he invention in accordance to

the first, second, third, fourth, filth, sixth, scvcnth, eighth, ninth, tenth, clcventh, twelfth,

thirteent, fourteenth, fifteenth, sixteenth, seventeenth, eighteenth, nineteenth, twentieth,
twenty-first, twenty-second, twenty-third. twenty-fourth, twenty-fifth, twenty-sixth, twcntysevenih, twenty-eighth, twenty-ninth, thirtiet, thirty-first, thirty-second, thirty-third, thirty-

fourth, or thirty-fifth embodiment, or a phartnaceutically acceptable salt thereof, Ar is

optionally substituted with onc with onc or morc groups sclcctcd from — CH/a — CFn —CHFz,

-F, -Cl, -CN, -OCH&, and -OCHFz.
[0054]

In a thirty-eighth embodiment, in a compound of the invention in accordance to

the eighth, ninth, tenth, clcvcnth, iwcllih, thirteenth, iourteenth, liltcenih, sixteenth,

scvcntccnth, eighteenth, ninctccnth, twentieth, twenty-first, twenty-second, twenty-third,

twenty-fourth, twenty-fifth, twenty-sixth, twenty-seventh, twenty-eighth, twenty-ninth,
thirtieth, thirty-first, thirty-second, thirty-third, thirty-fourth, thirty-fifth, thirty-sixth or thirtysevenih embodiment, n is 0.
[0055]

In a thirty-ninth cmbodimcnt, a compound of thc invention is rcprcscntcd by onc

of the following structural formulas:
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Ct;

and

(VIIIA- I)

0

(VIIIA-2)

N~~N

or a pharmaceutically acceptable salt thereof, wherein Ar is
each of which is optionally substituted with one substituent R
Ct-C4 alkyl, Ct-Ca haloalkyl, halo, — CN, and — OR';

selected from selected 1'rom

R's H, Ct-Ca alkyl, Cs-Cs cycloalkyl or

Cs-Cs hctcrocyclyl, wherein the Ct-Ca alky. CnCs cycloalkyl and Cs Cs heterocyclyl

represented by

R're each optionally and independently substituted with one or more

subsiituenis independently selected from halo,
[0056]

CN, Ct-C4 alkyl and Ci-Cq alkoxy.

—

In a I'ortieth embodiment, in a compound of the invention in accordance io the

thirty-ninth embodiment, Ar is rcprented by Ihe following I'ormula:

and the remaining variables are as delined in ihe thirty-ninth embodiment.
[0057[

In a forty-first embodiment, in a compound

thirty-ninth or fortieth cmbodimcnt. R

's C

1-Cq alkyl

of ihc invention in accordance io the

or — OR';

R's H or C|-Ca alkyl

optionally substituted with one to three substituents independently selected from halo,

CN,

—

Ct C4 alkyl and C t-C4 alkoxy; and ihe remaining variables are as defined in thirty-ninth or

fortieth cmbodimcnt.
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In one embodiment, a compound of thc invention is sclccted from:

o

t'

o

o
s

H

or a pharmaccutically acceptable salt thereof.
[0059]

In another embodiment, a compound

O

aud

or a pharmaccutically acceptable salt thereof.
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In another embodiment, a compound of the invention is sclccted from:
F

+NH
F

p

0

F

F

fjj ~N+1

F)-NH

j~H
0

0

g+NH

QIY

~N+t
F

(-

F

~D'

C

'+i)-NH

Ft-NH

0

~Q'j-

QiY

~+i'H
F

F

~
NN~p

0
t—

I+i

Y)

']

~Hajj)
F
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WO ZnZn/0611Sn

~I,

~~IW~

~,XI.+)-

gi

N

T

~+I&-j+N ~

gi

7 QCI'&- ~

~+I

j&-NH

G %D~w

F

QIY

tie

~+I /p

p

~+I

Xi

/

NH

F

/MH

F

p

Nl

Y

7

~N+I

p

jp-NH

F

p

F

p

7 ~QI/+)
~N+I

Q VII ~+I/~NH

Tjj ~N+I

NH

~ ~~

j

NH

y N~F
F

~l
p

'l~ ~+I /),

~N

Jii

pg
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N+
and

In another embodiment, a compound

[0061]

ol'he invention

i»

selected from the

compound» described in the exemplil'ications herein.
In yet another cmbodimcnt. a compound

[0062[

of the invention is sclcctcd from the

following:
0

0

H

~N~j

j+NH

0

)

0

H

V"fbi'Q~j "r-

~N~j

NH

jy

NH

)

NH

0

~N~j

NH

0

0

~N~j

iy-N~

NH

Q jjj ~N~j

i+NH

Q ~j~~j+iNH

Q

jjj~

0

0Q

Yjj~

0

H

~j~

~N~j

y-NH

0

0

~N~j

i)-NH

j+NH

0

CN
NH

0

~N~j

y-NW

~N~j

[00631

NH

0

~~0~~0

G~.~~.
0+

0&

fjj~

NH-NH

W

Q

~j

~j

~N~j

~~j
~~j)

I+NH

NH

P jjj ~N~ji+NH
0

QQQNH
N

0

N

~N~j

i)-NH

0

~j~

~N~j

)-NH

In onc cmbodimcnt, a compound of thc invention, such as a compound in

accordance with the first or fourteenth embodiments, is selected from the following:
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N-(5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(S-{({2S,SR)-5-{(S-fluoropyridin-2-yl)oxy)-2-methylpiperidin-l-yl)methyl)thiazol-

2-yl)acctamide;

N-(5-(((2S,5S)-5-((5-fluoropyridin-2-yl)oxy)-2-methylpiperidin-l-yl)methyl)thiazol2-yl)acetamide;

(R)-N-(5-((3-((5-fluoropyridin-2-yl)oxy)pyn olidin-1-yl)methyl)thiazol-2yl)ace{amide;

(S)-N-(5-((3-((5-fluoropyridin-2-yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2yl)ace{amide;

N-(S-(((2R,4S)-4-((S-fluoropyridin-2-yl)oxy)-2-meihylpynolidin-l-yl)methyl)ihiazol2-yl)acctamidc;

N-(5-(((2S,4S)-4-((5-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin- 1-yl)methyl)thiazol2-yl)ace{amide;

N-(S-(((2R,4R)-4-((5-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)ihiazol2-yl)acctamidc;

N-(5-(((2S,4R)-4-((5-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin- 1-yl)methyl)thiazol2-yl)acetamide;

N-(5-(((2S,4R)-4-((6-meihoxypyrazin-2-yl)oxy)-2-meihylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;
N-{5-(((2S,4R)-4-({5-(diflu oromethy )pyridin-2-yl)oxy)-2-mcthylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamide;

N-(S-(((2S,4R)-2-methyl-4-(pytddin-2-yloxy)pyrrolidin-l-yl)methyl)thiazol-2yl)ace{amide;

N-(5-(((2S,4R)-4-((5-fluoro-6-mcthylpyridin-2-yl)oxy)-2-mcthylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2S,4R)-4-((5-cyanopyridin-2-yl)oxy)-2-methylpyrrolidin- 1-yl)methyl)thiazol2-yl)ace{amide;

N-(5-(((2S,4R)-4-((6-chloro-4-methyl pyridin-3-yl)oxy)-2-meth ylpytvolidin-l-

yl)methyl)thiazol-2-yl)acetamide;

N-(S-(((2S,4R)-4-((6-(difluoromethyl)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;
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N-(5-(((2S,4R)-4-((5-fluoro-6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(S-{((2S,4R)-4-((2-{difluoromeihoxy)pyiidin-4-yl)oxy)-2-meihylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamidc;
N-(4-fluoro-5-(((2S,4R)-4-((6-(2-methoxyethoxy) pyflmidin-4-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide;
N-(5-(({ 2S,4R)-4-{(6-(azei i din-1-yl)p yrimi din-4-yl) ox y)-2-m ethyl pyn

ol

i din-1-

yl)methyl)-4-fluorothiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2S,4R)-4-((6-(3-fluoroazetidin-l-yl)pyrimidin-4-yl)oxy)-2-

meihylpynolidin-1-yl)methyl)ihiazol-2-yl)acetamide;
N-(S-(((2S,4R)-4-((6-{3,3-difluoroazeiidin-l -yl)pyrimidin-4-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)-4-fluorothiazol-2-yl)acctamidc;
(S)-N-(4-fluoro-5-((3-((6-methoxypyrimidin-4-yl)oxy)pyrrolidin-1-yl)tncthyl)thiazol2-yl)ace{amide;

(R)-N-(4-fluoro-5-({3-((6-methoxypyrimidin-4-yl)oxy)pyrrolidin-1-yl)methyl)thiazol2-yl)acctamidc;

N-(4-fluoro-5-(((2R,4R)-4-((6-mcthoxypyrirnidin-4-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(({2S,4S)-4-{(6-methoxypyrimidin-4-yl)oxy)-2-methy{pyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2R,4S)-4-((6-mcthoxypyrimidin-4-yl)oxy)-2-rncthylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,5S)-5-((6-methoxypyrimidin-4-yl)oxy)-2-methylpiperidin- 1-

yl)methyl)thiazol-2-yl)acetamidc;
N-(4-fluoro-5-(((2S.5R)-5-((6-mcthoxypyrirnidin-4-yl)oxy)-2-mcthylpipcridin- 1yl)methyl)thiazol-2-yl)ace{amide;

(S)-N-(5-((3-((6-methoxypyrimidin-4-yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2yl)ace{amide;

(R)-N-(5-((3-((6-mcthoxypyrimidin-4-yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2yl)acetamide;

N-(5-(((2R,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;
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N-(5-(((ZS,4S)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpytTolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(S-{((2R,4S)-4-((6-methoxypyrimidin-4-yl)oxy)-2-meihylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acetamidc;
N-(5-(((2S,5 S)-5-((6-mcthoxypyrimidin-4-yl)oxy)-2-mcthylpiperidin-1-

yl)methyl)thiazol-2-yl)ace{amide;

N-(5-(({ZS,SR)-S-{(6-methoxypyrimidin-4-yl)oxy)-2-methylpiperidin-l-

yl)methyl)thiazol-2-yl)acctamidc;

(R)-N-(4-fluoro-5-((3-((6-mcthoxypyrimidin-4-yl)oxy)pyrrolidin-1-yl)methyl)thiazol2-yl)propionamide;
N-(4-fluoro-S-{({2$ ,4R)-4-((S-fluoropyridin-Z-yl)oxy)-2-methylpytTolidin- 1-

yl)methyl)thiazol-2-yl)ace{amide;

(S)-N-(5-((3-((2,6-dimethylpyridin-4-yl)oxy)pyrrolidin-l-yl)methyl)-4-fluorothiazol2-yl)ace{amide;

(R)-N-(5-((3-((2,6-dimeihylpyridin-4-yl)oxy)pyrrolidin-l-yl)methyl)-4-fluorothiazol2-yl)acctamidc;

N-(5-(((2S,4R)-4-((2,6-dirncthylpyridin-4-yl)oxy)-2-mcthylpyrrolidin- 1-yl)methyl)-4-

fluorothiazol-2-yl)acetamide;

N-(5-(((2R,4R)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4fluorothiazol-2-yl)acctamidc;

N-(5-(((2S,4S)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-rncthylpyrrolidin-l-yl) methyl)-4fluoroihiazol-2-yl)acetamide;

N-(S-(((2R,4S)-4-((2,6-dimeihylpyridin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4fluoroihiazol-2-yl)acetamide;

N-(5-(((2S,SS)-5-((2,6-dimcthylpyridin-4-yl)oxy)-2-mcthylpipcridin-l-yl)methyl)-4fluorothiazol-2-yl)acetamide;
N-(5-(((ZS,SR)-S-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpiperidin-l-yl)methyl)-4fluoroihiazol-2-yl)acetamidc;

(S)-N-(5-((3-((2,6-dimcthylpyridin-4-yl)oxy)pyrrolidin-l-yl)methyl)thiazo1-2yl)acetamide;

(R)-N-(5-((3-((2,6-dimethylpyridin-4-yl)oxy)pyrrolidin-l-yl)methyl)thiazol-2yl)ace{amide;
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N-(S-(((2S,4R)-4-((2,6-dimcthylpyridin-4-yl)oxy)-2-methylpynolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(S-{((2R,4R)-4-((2,6-dimeihylpyridin-4-yl)oxy)-2-meihylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamidc;

N-(5-(((2S,4S)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-mcthylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(5-(({2R,4S)-4-{(2,6-dimeihylpyridin-4-yl)oxy)-2-meihylpynolidin-lyl)methyl)thiazol-2-yl)acctamidc;

N-(5-(((2S,5S)-5-((2,6-dimcthylpyridin-4-yl)oxy)-2-methylpiperidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(S-({(2S,SR)-5-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpiperidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2S,4R)-4-((6-mcthoxypyridazin-3-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(S-(((2S,4R)-2-methyl-4-((5-methylpyrazin-2-yl)oxy)pynolidin-lyl)methyl)thiazol-2-yl)acctamidc;
N-(5-(((2S,4R)-2-rncthy1-4-((l-methyl-6-oxo-1,6-dihydropyrirnidin-4-

yl)oxy)pyrrolidin-1-yl)methyl) thiazol-2-yl) acetamide;
N-(5-(((2S,4R)-4-((6-methoxy-5-methylpyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2S,4R)-4-((2,5-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acetamide;

N-(5-(((2S,4R)-4-((S-methoxypyrazin-2-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamidc;

N-(4-fluoro-5-(((2S.4R)-4-((5-mcthoxypyrirnidin-4-yl)oxy)-2-mcthylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2S,4R)-4-((2-methoxy-6-methylpyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2S,4R)-4-((6-acctylpyrimidin-4-yl)oxy)-2-meth ylpyrrolidin-l-yl)rncthyl)-4-

fluorothiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-2-methyl-4-((6-(2,2,2-trifluoroethoxy) pyrimidin-4-

yl)oxy)pyrrolidin-1-yl)methyl)ihiazol-2-yl)acctamide;
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N-(S-(((2S,4R)-2-methyl-4-((6-(trifluoromethyl) pyrimi din-4-yl)oxy)pyrrolidin-1-

yl)methyl)thiazol-2-yl)aceiamide;

N-(S-{((2S,4R)-4-((3,5-dimeihylpyrazin-2-yl)oxy)-2-meihylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamidc;
N-(5-(((2S,4R)-2-methyl-4-((2-methylpyridin-4-yl )oxy) pyn olidin-1-

yl)methyl)thiazol-2-yl)aceiamide;
N-(5-(({ 2S,4R)-4-{(6-fluoropyridazin-3-yl) oxy)-2-meth ylpyn oli din-1-

yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyridazin-3-yl)oxy)-2-mcthylpyrrolidin-lyl)methyl)thiazol-2-yl)aceiamide;
N-(4-lluoro-S-{({2$ ,4R)-4-((6-fluoropyridin-3-yl)oxy)-2-methylpytTolidin- 1-

yl)methyl)thiazol-2-yl)acciamidc;

N-(5-(((2S,4R)-4-((5-fluoropyrimidin-2-yl)oxy)-2-mcthylpynolidin-lyl)methyl)thiazol-2-yl)aceiamide;

N-(S-(((2S,4R)-4-((S-fluoro-4-meihylpyridin-2-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyrazin-2-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-S-(({2$ ,4R)-4-((S-methoxypyrimidin-2-y{)oxy)-2-methytpyrrolidin-l-

yl)methyl)thiazol-2-yl)acciamide;
N-(5-(((2S,4R)-4-((5-chloropyridin-2-yl) oxy)-2-mcthylpyrroli din-1-yl)methyl)-4-

fluoroihiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-((4-methoxypyrimidin-2-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamidc;
N-(4-fluoro-5-(((2S.4R)-2-methyl-4-(pyrirnidin-2-yloxy)pyrrolidin- 1-

yl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-S-(({2$ ,4R)-4-((3-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2S,4R)-4-((5-chloropyrimidin-2-yl)oxy)-2-mcthylpyrrolidin-l-yl)methyl)-4fluorothiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-((4-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;
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N-(4-fluoro-5-(((2$ ,4R)-4-((2-fluoropyridin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;
N-(4-fluoro-S-{((2$ ,4R)-4-((S-methoxypyridin-2-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamidc;
N-(4-fluoro-S-(((2$ ,4R)-4-((6-mcthoxypyridin-2-yl)oxy)-2-mcthylpyrcOlidi-lyl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2$ ,4R)-4-{(2-methoxypyridin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acctamidc;

N-(5-(((2$ ,4R)-4-((4-chloropyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4fluorothiazol-2-yl)acetamide;
N-(S-({(2$ ,4R)-4-((4,5-difluoropyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4-

fluorothiazol-2-yl)acctamidc;
N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((6-morpholinopyrimidin-4-yl)oxy) pyrrolidin-1yl)methyl)thiazol-2-yl)ace{amide;
N-(S-(((2$ ,4R)-2-methyl-4-((2-meth

ylp

yrimid in-4-yl) oxy)pyn oli din-1-

yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2$ ,4R)-4-((5-methoxypyrazin-2-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2$ ,4R)-4-((3,S-dimethylpyrazin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4-

fluorothiazol-2-yl)acctamidc;
N-(5-(((2$ ,4R)-4-((2,5-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin- 1-yl)methyl)-4-

fluoroihiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-2-methyl-4-((5-methylpyrazin-2-yl)oxy)pyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamidc;

N-(4-fluoro-5-(((2$ .4R)-4-((6-hydroxypyrimidin-4-yl)oxy)-2-rncthylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-S-(((2$ ,4R)-2-methyl-4-((2-meth ylpyridin-4-y1)oxy) pyrrolidin-1yl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2$ ,4R)-4-((6-fluoropyridazin-3-yl)oxy)-2-mcthylpyrrolidin- 1yl)methyl)thiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-((S-fluoropyrimidin-2-yl)oxy)-2-methylpyrcOlidi--yl)methyl)thiazol-2-yl)ace{amide;
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N-{S-(((2$ ,4R)-4-((5-(difluoromcthyl)pyrazin-2-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)-4-fluoroihiazol-2-yl)acetamide;
N-(4-fluoro-S-{({2$ ,4R)-4-{(6-methoxypyridin-3-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamidc;
N-(5-(((2S,4R)-4-((6-fluoropyridin-3-yl)oxy)-2-methylpyrrolidin- 1-yl)methyl)thiazol2-yl)acetamide;

N-(5-(({2R,4S)-2-methyl-4-((6-methylpyiidin-3-yl)oxy)pyn olidin-1-

yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2S,4R)-4-((5-fluoro-4-methylpyridin-2-yl)oxy)-2-methylpyrrolidin1-yl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-S-{({2$ ,4R)-4-((S-I1uoro-4-methoxypyridin-2-yl)oxy)-2-methylpyrrolidin-

1-yl)methyl)thiazol-2-yl)acctamidc:

N-(4-fluoro-5-(((2S,4R)-2-methyl-4-(pyrimidin-5-yloxy)pyrrolidin- 1-

yl)methyl)thiazol-2-yl)aceiamide;
N-(S-(((2S,4R)-4-((6-((1 r,3R)-3-meihoxycyclohutoxy)pyrimidin-4-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)ihiazol-2-yl)acctamidc;

N-(5-(((2S,4R)-4-((6-cyclobutoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)aceiamide;
N-(5-(((2S,4R)-4-((6-{2-methoxyethoxy)pyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acciamide;
N-{5-(((2$ ,4R)-2-methyl-4-({6-(oxctan-3-yloxy)pyrimidin-4-yl)oxy)pytvolidin- 1-

yl)methyl)thiazol-2-yl)acetamide;

N-(S-(((2S,4R)-2-methyl-4-((6-((l-methylazetidin-3-yl)oxy)pyrimidin-4yl)oxy)pyrrolidin-1-yl)methyl)ihiazol-2-yl)acciamidc;
N-(5-(((2S,4R)-4-((6-ethoxypyrimidin-4-yl)oxy)-2-methyl pyrrolidin-l-

yl)methyl)thiazol-2-yl)aceiamide;

N-(5-(((2S,4R)-4-((6-isopropoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2S,4R)-4-((2,6-dimcthylpyrimidin-4-yl)oxy)-2-meth ylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acetamide;

N-(S-(((2S,4R)-2-methyl-4-((6-(pyrrolidin-l-yl)pyrimidin-4-yl)oxy)pyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;
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N-(S-(((2S,4R)-2-methyl-4-((6-morpholinopyrimidin-4-yl)oxy)pynolidin-1yl)methyl)thiazol-2-yl)ace{amide;

N-(5-{((2S,4R)-4-((6-{dimethylamino)pyrimidin-4-yl)oxy)-2-meihylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acetamidc;

N-(5-(((2S,4R)-4-((6-(ethyl(methyl)amino)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(5-(({2S,4R)-4-{(6-(azeiidin-l-yl)pyrimidin-4-yl)oxy)-2-meihylpyrrolidin-lyl)methyl)thiazol-2-yl)acctamidc;

N-(5-(((2S,4R)-4-((6-(cyclobutylamino)pyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(S-(((2S,4R)-4-((6-{eihylamino)pyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2S,4R)-4-((6-(isopropylamino)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(S-(((2S,4R)-2-methyl-4-((6-(meihylamino)pyrimidin-4-yl)oxy)pyrrolidin- 1-

yl)methyl)thiazol-2-yl)acctamidc;
N-{5-({(2$ ,4R)-4-((6-(cyclopcntyloxy)pyrimidin-4-yl)oxy)-2-mcthylpytvolidin-l-

yl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4fluorothiazol-2-yl)acctamidc;
N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((6-(oxctan-3-yloxy) pyrimidin-4yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)ace{amide;
N-(4-fluoro-S-(((2$ ,4R)-2-methyl-4-({6-((l-methylazetidin-3-yl)oxy)pyrimidin-4-

yl)oxy)pyrrolidin-1-yl)methyl)ihiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2S.4R)-2-methyl-4-((5-morpholinopyrazin-2-yl)oxy)pyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;
N-(4-fluoro-S-(({2$ ,4R)-2-methyl-4-((4-morpholinopyridin-2-yl)oxy)pyrrolidin-l-

yl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2S,4R)-4-((5-(2-mcthoxycthoxy)pyrazin-2-yl) oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-((4-((2-methoxyethyl){methyl)amino)pyridin-2-yl)oxy)-2mcihylp yrrol

i din-1-yl) methyl) {hi azol-2-yl) acetamide;
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N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((5-morpholinopyridin-2-yl) oxy)pyrrolidin-1yl)methyl)thiazol-2-yl)ace{amide;
N-(4-fluoro-S-{((2$ ,4R)-4-{(4-{2-methoxyethoxy)pyridin-2-yl)oxy)-2-

rncthylpyrrolidin-1-yl) methyl)thiazol-2-yl)acctamide;

N-(4-fluoro-5-(((2$ ,4R)-4-(4-fluorophenoxy)-2-methylpyrrolidin-l-yl)methyl)thiazol2-yl)acetamide;

N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((5-(4-methylpiperazin-l-yl)pyridin-2yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2S,4R)-4-((5-(2-mcthoxyethoxy)pyridin-2-yl)oxy)-2-

meihylpynolidin-1-yl)methyl)ihiazol-2-yl)acetamide;
N-(4-fluoro-S-{({2$ ,4R)-4-((S-{(2-methoxyethyl)(methyl)amino)pyridin-2-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamidc;
N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((4-(4-methylpipcrazin- 1-yl)pyridin-2yl)oxy)pyrrolidin-1-yl)methyl)ihiazol-2-yl)ace{amide;
N-(4-fluoro-5-(((2S,4R)-4-((6-meihoxypyrimidin-4-y1-4,5,6- 3C3)oxy)-2-

meihylpyrrolidin-1-yl)methyl)ihiazol-2-yl)acetamide;
N-(5-{{(2$ ,4R)-4-({6-{methoxy-da)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl) rncthyl) thiazol-2-yl) acetamidc;

N-{4-fluoro-5-(({2$ ,4R)-4-({6-(methoxy-da)pyrimidin-4-yl)oxy)-2-mcthylpyrrolidin-

1-yl)methyl)thiazol-2-yl)acetamide;

N-(5-(((2S,4R)-4-((6-mcihoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1yl) methyl) thiazol-2-yl) acct amide-2,2,2-da

N-(4-fluoro-5-(((2S,4R)-4-((6-mcthoxypyrimidin-4-yl)oxy)-2-rncthylpyrrolidin- 1yl)methyl)thiazo1-2-yl)acetamide-2,2,2-d3,

N-(S-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-mcthylpyrrolidin- 1-yl)methyld) thiazol-2-yl) acctamide;

N-(4-fluoro-5-(((2S.4R)-4-((6-mcthoxypyrirnidin-4-yl)oxy)-2-mcthylpyrrolidin- 1yl)methyl-d)thiazol-2-yl)acettunide;

N-(5-(((2S,4R)-4-((6-mcihoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1-yl)mcthyld.)thiazo1-2-yl)acctamidc;

N-(4-fluoro-5-(((2S,4R)-4-((6-mcthoxypyrimidin-4-yl)oxy)-2-rncthylpyrrolidin- 1yl)methyl-dz)thiazol-2-yl)acetamide;
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N-(5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrroli din-l-

yl)methyl)thiazol-2-yl-4-d)acetamide;
N-(S-{((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-meihylpyrrolidin- 1-yl-4-

d)rncthyl)thiazol-2-yl)acctamidc;

N-(5-(((2S,4S)-4-((6-mcthoxypyrimidin-4-yl)oxy)-2-mcthylpyrrolidin- 1-yl-4-

d)methyl)ihiazol-2-yl)acetamide;
N-(4-Fluoro-5-(({2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-meihylpytTolidin-l-

yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1-yl4-d)methyl)thiazol-2-yl)acetamide; and
N-(4-lluoro-S-{({2$ ,4$ )-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrro)idin-l-y)-

4-d)rncthyl)thiazo1-2-yi)acctamidc,
or a pharmaceutically acceptable salt thereof.
[0064]

In another embodiment, a compound

ol'he invention,

such as a compound in

accordance with ihe I'irsi or foutteenth embodiments, is selected 1'rom the f'ollowing:

N-(4-fluoro-5-(((2S,4R)-4-((6-(2-mcthoxycthoxy)pyrimidin-4-yl)oxy)-2-

methylpyrrolidin-I-yl)methyl)thiazol-2-yl)acctamidc;
N-(S-(((2S,4R)-4-{(6-(azeiidin-l-yl)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)-4-fluoroihiazol-2-yl)acetamide;
N-(4-fluoro-S-{{{2$ ,4R)-4-((6-{3-fluoroazetidin-l-yl)pyrimidin-4-yl)oxy)-2-

mcthylpytTolidin-1-yl) methyl) thiazol-2-yl) acetarnidh;

N-(S-(((2S,4R)-4-((6-(3,3-difluoroazetidin-l-yl)pyrimidin-4-yl)oxy)-2methylpyrrolidin-1-yl)methyl)-4-fluorothiazol-2-yl)acetamide;
N-{4-fluoro-5-(((2$ ,5$ )-S-{(6-mcthoxypyrimidin-4-yl)oxy)-2-mcthy)pipcridin-l-

yl)methyl)thiazol-2-yl)acctamidc;
N-(4-fluoro-S-(((2$ ,4R)-4-((S-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acetamide;
N-(5-(((2S,4R)-4-((2,6-dimcihylpyridin-4-yl)oxy)-2-mcihylpyrrolidin- I-yl)methyl)-4-

fluorothiazol-2-yl)acctamidc;
N-(4-fluoro-S-(((2$ ,4R)-4-((S-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamide;

N-(5-(((2S,4R)-4-((6-acetylpyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4fluorothiazol-2-yl)acctamide;
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N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((6-(2,2,2-trif1uoroethoxy) pyrimidin-4yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)ace{amide;
N-(4-fluoro-S-{((2$ ,4R)-4-{(6-methoxypyridazin-3-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamidc;

N-(4-fluoro-5-(((2$ ,4R)-4-((6-f1uoropyridin-3-yl)oxy)-2-methylpyrroli din-lyl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2$ ,4R)-4-{(6-methoxypyrazin-2-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2S,4R)-4-((5-methoxypyrimidin-2-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;
N-(S-(((2S,4R)-4-((S-ch1oropyrid in-2-yl) oxy)-2-meth ylpyn ol i din-1-yl)methyl)-4-

fluorothiazol-2-yl)acctamidc;
N-(4-fluoro-5-(((2S,4R)-4-((4-mcthoxypyrimidin-2-yl)oxy)-2-rncthylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-S-(((2$ ,4R)-2-methy{-4-(pyrimidin-2-yloxy)pyrrolidin- 1-

yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2S,4R)-4-((3-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(5-(((2S,4R)-4-((5-chloropyrimidin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4Iluorothiazol-2-yl)acctamidc;
N-(4-fluoro-5-(((2$ ,4R)-4-((4-fluoropyridin-2-yl)oxy)-2-mcthylpyrroli din-lyl)methyl)thiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-((2-fluoropyridin-4-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acetamidc;

N-(4-fluoro-5-(((2S.4R)-4-((5-mcthoxypyridin-2-yl)oxy)-2-mcthylpyrrolidin- 1yl)methyl)thiazol-2-yl)ace{amide;
N-(4-fluoro-5-(({2$ ,4R)-4-((6-methoxypyridin-2-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2$ ,4R)-4-((2-mcthoxypyridin-4-yl)oxy)-2-mcthylpytvolidin- 1yl)methyl)thiazol-2-yl)acetamide;

N-(S-(((2S,4R)-4-((4-chloropyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4Auoroihiazol-2-yl)acetamide;
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N-(S-(((2$ ,4R)-4-((4,5-difluoropyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4Auoroihiazol-2-yl)acetamide;
N-(4-fluoro-S-{((2$ ,4R)-2-methyl-4-((6-morpholinopyrimidin-4-yl)oxy)pyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamidc;
N-(4-fluoro-S-(((2$ ,4R)-4-((S-mcthoxypyrazin-2-yl)oxy)-2-mcthylpynolidin-l-

yl)methyl)thiazol-2-yl)aceiamide;
N-(5-(({2$ ,4R)-4-{(3,S-dimeihylpyrazin-2-yl)oxy)-2-meihylpyrrolidin-l-yl)methyl)-4-

fluorothiazol-2-yl)acctamidc;

N-(5-(((2$ ,4R)-4-((2,5-dimcthylpyridin-4-yl)oxy)-2-mcthylpyrrolidin- 1-yl)methyl)-4fluoroihiazol-2-yl)acetamide;
N-(4-fluoro-S-{((2$ ,4R)-2-methyl-4-((S-methylpyrazin-2-yl)oxy)pyrrolidin-l-

yl)methyl)thiazol-2-yl)acciamidc;

N-(4-fluoro-5-(((2$ ,4R)-4-((6-hydroxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-S-(((2$ ,4R)-2-methyl-4-((2-methylpyridin-4-yl)oxy)pyrrolidin-l-

yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2$ ,4R)-4-((6-fluoropyridazin-3-yl)oxy)-2-mcthylpyrrolidin- 1yl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-S-{((2$ ,4R)-4-((S-fluoropyrimidin-2-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acciamide;
N-(5-(((2$ ,4R)-4-({5-(difluoromcthyl)pyrazin-2-yl)oxy)-2-mcthylpyrrolidin- 1-

yl)methyl)-4-fluorothiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-((6-methoxypyridin-3-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acetamidc;

N-(4-fluoro-5-(((2$ .4R)-4-((5-fluoro-4-mcthylpyridin-2-yl)oxy)-2-mcthylpyrrolidin1-yl)methyl)thiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-((S-fluoro-4-methoxypyridin-2-yl)oxy)-2-methylpyrrolidin1-yl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-(pyrimidin-5-yloxy)pyrrolidin- 1yl)methyl)thiazol-2-yl)acetamide;
N-(S-(((2$ ,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4-

fluoroihiazol-2-yl)acetamide;
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N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((6-(oxctan-3-yloxy) pyrimi din-4yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-S-{((2$ ,4R)-2-methyl-4-((6-((l-meihylazeiidin-3-yl)oxy)pyrimidin-4-

yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)acctamidc;
N-(4-fluoro-S-(((2$ ,4R)-2-methyl-4-((5-morpholinopyrazin-2-yl)oxy) pyrrolidin-1-

yl)methyl)thiazol-2-yl)aceiamide;

N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((4-morpholi nopyri din-2-yl) oxy)pyn ol i din-1yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2$ ,4R)-4-((5-(2-mcthoxyethoxy) pyrazin-2-yl) oxy)-2-

meihylpynolidin-1-yl)methyl)ihiazol-2-yl)acetamide;
N-(4-fluoro-S-{((2$ ,4R)-4-((4-((2-meihoxyethyl)(methyl)amino)pyridin-2-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamidc;
N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((5-morpholinopyridin-2-yl)oxy)pyrrolidin-lyl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-S-(((2$ ,4R)-4-{(4-(2-methoxyethoxy)pyridin-2-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)ihiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2$ ,4R)-4-(4-fluorophcnoxy)-2-mcthylpytvoli din- 1-yl)methyl) thiazol2-yl)acetamide;
N-(4-fluoro-S-{((2$ ,4R)-2-methyl-4-((5-(4-methylpiperazin-l-yl)pyridin-2-

yl)oxy)pyrrolidin-1-yl)methyl)ihiazol-2-yl)acetamide;
N-(4-fluoro-5-(((2$ ,4R)-4-((5-(2-methoxycthoxy) pytidin-2-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-((S-((2-methoxyethyl)(methyl)amino)pyridin-2-yl)oxy)-2-

mcihylpyrrolidin-1-yl)methyl)ihiazol-2-yl)acetamide;

N-(4-fluoro-5-(((2$ .4R)-2-methyl-4-((4-(4-methyl pipcrazin-1-yl)pyridin-2yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide;
N-(4-Fluoro-5-({(2$ ,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2$ ,4R)-4-((6-mcthoxypyrimidin-4-yl)oxy)-2-rncthylpyrrolidin- 1-yl-

4-d)methyl)thiazol-2-yl)acetamide; and
N-(4-fluoro-S-(((2$ ,4$ )-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl4-d)methyl)thiazo1-2-yl)acetamide,
or a pharmaccutically acccptablc salt thcrcof.
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As used herein, the term "alkyl" refers to a fully saturated branched or

siraightchained hydrocarbon moiety. Unless otherwise speciiied, the alkyl comprises
carbon atoms, preferably

prcfcrably

1

1

io 8 carbon atoms, more preferably

1

1

io 12

io 6 carbon atoms or most

to 4 carbon atoms. Rcprcscntative examples of alkyl include, but are not limited

to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, scc-butyl, iso-butyl, tert-butyl, n-pentyl,

isopeniyl, neopeniyl and n-hexyl.
[0066]

As used herein, ihe term "alkoxy" refers to the group -OR, in which R is an alkyl

or a cycloalkyl. as that term is defined above. Non-limiting cxatnples of alkoxy groups
include: -OCHs, -OCH&CHs, -OCH.CHzCHu -OCH(CHs)z, -OCH(CHz)., -O-cyclopropyl,—

O-cyclobutyl, -0-cyclopeniyl and -O-cyclohexyl.
[0067]

As used herein, the terms "aryl", "aryl group", "aryl ring", "aromatic group" and

"aromatic ring" are used interchangeably to rcfcr to an aromatic 5- to 12-mcmbcrcd

monocyclic or bicyclic carbon ring system. Examples of monocyclic aryl systems include,
bui are noi limited io, cyclopenta-1,3-dien-l-yl, phenyl and ihe like.

[0068]

The number oi'carbon atoms in a group is specil'ied herein by the pre('ix

'C, „,",

wherein x and xx arc integers. For cxamplc, "Ct x alkyl" is an alkyl group which has from

1

to 4 carbon atoms.

[0069]

As used herein, the term "halogen" or *'halo" may be fluoro, chloro, bromo or

todo.
[0070]

As used herein, ihe term "haloalkyl" refers to an alkyl, as defined herein. that is

substituted by onc or more halo groups as defined herein.
[0071]

As used herein, the terms "heterocyclyl", "heterocyclyl group",

"heterocyclic'nd

"heterocyclic ring" are used interchangeably to refer to a saturated, unsaturated, nonaromai.ic, monocyclic or bicyclic (c.g., fused) ring system which has Irom 3- to 12-ring

mcrnbcrs, or in particular 3- to 6- ring mcmbcrs or 5- to 7- ring members, at least onc of

which is a heteroatom, and up to 4 (e.g., 1, 2, 3 or 4) of which may be heteroatoms, wherein
the heteroatoms are independently selected from

0, S and N, and wherein C can be oxidized

(e.g., C(=O)), N can be oxidized (c.g., N(O)) or quaiemized (c.g. N'), and S can bc optionally

oxidized to sulfoxidc and sulfonc. Examples of non-aromatic hctcrocyclyls include
aziridinyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuranyl, thiolanyl,

imidazolidinyl, pyrazolidinyl, isoxazolidinyl, isothiazolidinyl, piperidinyl, tetrahydropyranyl,
ihianyl, piperazinyl, morpholinyl, ihiomorpholinyl, dioxanyl, diihianyl, azepanyl, oxepanyl,

thicpanyl, dihydrofuranyl, imidazolinyl, dihydropyranyl, hydantoinyl, pyrrolidinonyl,
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tetrahydrothiopyranyl, tctrahydropyridinyl, and thiopyranyl, and thc like. Examples of
bicyclic nonaromatic heterocyclic ring systems include benzo[1,3]dioxolyl, tetrahydroindolyl,
and 2-azaspiro[3.3]hepianyl, and ihe like.
[0072]

As used hcrcin, thc terms "hctcroaryl", "heteroaryl group", "heteroaryl ring"

"heteroaromatic" and "hetcroaromatic ring" are used interchangeably to refer to an aromatic
5- to 12-membered monocyclic or bicyclic ring system, having

independently selected from

I

to 4 heteroaioms

0, S and N, and wherein N can be oxidized (e.g., N(0)) or

quatcrnizcd, and S can be optionally oxidized to sulfoxidc and sulfone. "Hctcroaryl" includes
a

heteroaromatic group that is fused to a phenyl group or non-aromatic hctcrocycle such as

tetrahydroi'uran, pyran, pyn olidine, piperidine, and the like. As used herein, ihe heieroaryl

group Ar can be attached io ihe rest ol'a compound

ol'he invention

at any ring thai has an

open valency. Examples of monocyclic hctcroaryl ring systems include pyrrolyl, furanyl,

imidazolyl, pyrazolyl, oxazolyl, isoxazolyl. thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, ieirazolyl, pytidyl, pyrazinyl, pyrimidyl, pyridazinyl, oxazinyl, thiazinyl, dioxinyl,
triazinyl, ieirazinyl, azepinyl, oxepinyl, ihiepinyl, thiazepinyl, l-oxo-pyridyl, ihienyl,

valcrolaciamyl, and thc like.
[0073]

As used herein, the term "cycloalkyl" refers to completely saturated monocyclic

or bicyclic (e.g., fused) hydrocarbon groups of 3-12 carbon atoms, 3-6 carbon atoms or 5-7
carbon atoms.
[0074]

As used herein, ihe term "halocycloalkyl" refers to a cycloalkyl, as defined herein,

that is substituted by one or more halo groups as dcfincd hcrcin.
[0075]

A substituted alkyl, phenyl, heteroaryl, non-aromatic heterocyclyl or heterocyclyl

group is an alkyl, phenyl, heteroaryl, non-aromatic heterocyclyl or heterocyclyl group that

has onc or more (e.g., iwo, three, four, live, six, eic.) substiiucnts. In some embodiments, a

substituted alkyl, phenyl, heteroaryl, non-aromatic hctcrocyclyl or hctcrocyclyl group is an
alkyl, phenyl, heteroaryl, non-aromatic heterocyclyl or heterocyclyl group has one to six, one
to three, or one to two substituents. Suitable substituents are those that do not significantly

decrease the 0-GlcNAcase inhibitory activity of a compound ol formula (IA), (IIA), (IIIA),

(IVA-I), (IVA-2), (VA-I). (VA-2), (VIA-I), (VIA-2), (VIIA), (VIIA-2), (IB), (IIB-I), (IIB2), (IIIB-I), (IIIB-2), (IVB-I), (IVB-2), or a phannaceutically acceptable salt thereof.

Examples of suitable substituents for an alkyl, phenyl, heteroaryl, non-aromatic heterocyclyl
or heierocyclyl group include bui are noi limited to Ct-C4 alkyl, Ci-Cx haloalkyl, Cs Cs
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cycloalkyl, halo, — CN, — NO2,
OC(=O)OR",

—

—

C(=O)OR",

—

C(=S)NR'R', — NR"C(=S)RY,

—

O(C=S)NR"R-',

—

—

—

OR',

—

NR'R-',

C(=S)OR",
—

—

—

S(O),R',

O(C=S)R',

NR"(C=O)OR',

—

—

—

NR'S(O),R-",

C(=O)NR'R',

O(C=O)NR'R-',

NR'(C=O)NR'R-',—NR'(C=S)NR'R-',

—

—

C(=S)R',

—

—

S(O),NR"R',

NR"C(=O)Rr,

NR'(C=S)OR-',
—

C(=O)R" phenyl and

monocyclic heieroaryl. The Ct-C4 alkyl group substituent is optionally substituted with — CN,

OR',

NR'R',

NR'S(O),R-',

—

NO.,

—

OC(=O)OR",

—

—

NR'C(=S)R',

—

—

NR'(C=O)NR"R-', — NR'(C=S)NR'R',

—

—

—

S(O),R",

C(=S)OR",

—

—

O(C=S)R',

—

S(O),NR'R-', — C(=O)OR',

C(=O)NR"R.", — NR'C(=O)Rr,

NR'(C=O)ORY, — O(C=O)NR'R',
—

—

—

NR'(C=S)OR',

C(=S)R', and

—

—

C(=S)NR"R',

—

O(C=S)NR"R',

C(=O)R-', Cs-Cr cycloalkyl

(optionally substituted with one or more groups selected 1'rom

—

CHs, halomethyl, halo,

methoxy and halomcthoxy). monocyclic hctcroaryl (optionally substituted with onc or morc
groups selected from —CHsu halomcthyl. halo. methoxy or halomcthoxy) and phenyl

(optionally substituted with onc or morc groups sclccted from — CHs, halomethyl, halo,
methoxy and halomeihoxy). The Cs-Cs cycloalkyl, phenyl and monocyclic heteroaryl group

substitucnts arc optionally and indcpcndcntly substituted with Ct-C4 alkyl, Ci-Cq haloalkyl,
halo. — CN,

—

NOz,

—

OR',

—

C(=S)OR',

NR'R-',

—

S(O);R',

O(C=S)R',

—

OC(=O)OR",

—

—

NR'C(=S)R',

—

—

NR'(C=O)NR'R-', — NR'(C=S)NR"R-',

each

—

—

—

NR'S(O),R',

R'nd each R's independently

—

S(O),NR'R-", — C(=O)OR',

C(=O)NR"R.", — NR'C(=O)R,

NR'(C=O)OR', —O(C=O)NR'R),
—

—

—

NR'(C=S)OR',

C(=S)R", and

—

—

C(=S)NR"R',

—

O(C=S)NR'R',

C(=O)R". In these substiiucnts.

H, Ct-C4 alkyl, or Cs-Cs cycloalkyl, where the Ct-C4

alkyl or Cs-Cs cycloalkyl rcpresenicd by R" or Rs is optionally substituted with one or more

substitucnts selected from halo, hydroxyl, Cs-Ca cycloalkyl and phenyl (optionally substituted
with onc or morc groups selected from -CHs. halomcthyl, halo, methoxy or halomcthoxy). In

these substituents, R'is —H, Ct-Cqalkyl, or C;-Cs cycloalkyl, where the Ct-Cs alkyl or C;-Cs

cycloalkyl group represented by

R's optionally substituted with one or more subsiitucnis

selected from halo, hydroxyl, Cs-Cs cycloalkyl and phenyl (optionally substituted with one or
morc groups sclcctcd from — CHs. halomcthyl, halo, methoxy and halomcthoxy). In these

substituents, i is 0, I, or 2.
[00761

Pharmaccuiically acceptable salts of the compounds disclosed herein are also

included in ihe invention. In cases where a compound provided herein is sulficiently basic or

acidic to form stable nontoxic acid or base salts, preparation and administration of thc

compounds as pharmaceutically acceptable salts may be appropriate. Examples of
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pharmaceutically acceptable salts arc organic acid addition salts fotmed with acids which
l'orm a physiologically acceptable anion, for example, tosylaie, methanesulfonaie, acetate,

citrate, malonaie, tariaraie, succinate, benxoaie, ascorbate, u-keiogluiarate or u-

glyccrophosphaie. Inorganic salts may also be formed, including hydrochloride, sulfate,
nitrate, bicarbonate and carbonate salts.
[0077]

Pharmaceuiically acceptable salts may be obtained using standard procedures well

known in ihe art, for example by reacting a sufficiently basic compound such as an amine
with a suitable acid; affording a physiologically acceptable anion. Alkali metal (for cxamplc,

sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts of

carboxylic acids can also be made.
[0078]

Pharmaceuiically acceptable hase addition salts can be prepared l'rom inorganic

and organic bases. Suitable bases include but arc not limited to alkali metal hydroxides,

alkaline earth metal hydroxides, carbonates, bicarbonates, and thc like.
[0079]

The disclosed compounds, or pharmaceuiically acceptable salts thereol; can

contain one or more asymmetric centers in the molecule. In accordance with the present

disclosure any structure thai docs not designate thc stereochemistry is io bc understood as
embracing all thc various stcreoisomers (c.g., diastcreomers and enantiomcrs) in pure or

substantially pure fortn, as well as mixtures thereof (such as a racemic mixture, or an

enantiomerically enriched mixture). Ii is well known in the art how to prepare such optically
active forms (for example, resolution

ol'hc raccmic form by rccrystallixation techniques.

synthesis from optically-active starting materials. by chiral synthesis or chromatographic

separation using a chiral stationary phase). The disclosed compounds may exist in tautomeric
forms and mixtures and separate individual tautomers are contemplated. In addition, some

compounds may exhibit polymorphism.
[0080]

When a particular stcroisomcr (c.g., cnantiomcr, diastcromcr, ctc.) of a compound

used in the disclosed methods is depicted by name or sttxtcture, the stereochemical purity of
the compounds is at least 60%, 70%, 80%, 90%, 98%, 97%, 99%, 99.5% or 99.9%.

"Siercrochemical purii.y" means the weight percent ol the desired siereoisomcr relative io the
combined weight of all stcrcoisomcrs..
[0081]

When the stereochemistry of a disclosed compound is named or depicted by

structure, and the named or depicted structure encompasses more than one stereoisomer (e.g.,
as in a diasiercomeric pair),

ii

is io be understood thai one ol the encompassed stereoisomers

or any mixture of thc cncompasscd stcrcoisomcrs arc included. It is to be further understood
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that the stereoisomeric purity of the named or depicted stcreoisomers at least 60%, 70%,
80%, 90%, 99% or 99.9% by weight. The siereoisomeric purity in this case is determined by

dividing ihe total weight in the mixture of ihe stereoisomers encompassed by ihe name or
structure by the total weight in thc mixture of all of thc stcreoisomers.
[0082]

In one embodiment, the invention also provides isotopically-labeled compounds

which are identical to those recited herein, but for the fact that one or more atoms are

replaced by an atom having an atomic mass or mass number different I'rom the atomic mass
or mass number usually found in nature. All isotopes of any patxicular atom or element as
specified are contemplated within thc scope of the compounds of the invention, and their
uses. Exemplary isotopes that can be incorporated into compounds

ol'he invention include

isotopes ol'hydrogen, carbon, nitrogen, oxygen, phosphotus, sulf'ur, lluorine, chlorine, and

iodinc.suchas H, H
J

ls

I, respectively.

C

C 'N

0 0 O'P,

N

P,

S,

F, "Cl,

'land

Certain isotopically-labeled compounds of the present invention (e.g., those

labeled with 'H and
3

C

14

C) are useful in compound and/or substrate tissue distribution assays.

Tritiated (i.e., H) and carbon-14 {i.e.,

14

C) isotopes are useful I'or their ease of preparation

and dctcctability. Further. substitution with hcavicr isotopes such as deuterium (i.e., H) may

afford certain therapeutic advantages resulting from greater metabolic stability (e.g.,

increased in vivo half-life or reduced dosage requirements) and hence may be preferred in
ls
,
some circumstances. Positron emitting isotopes such as ls 0, ls N, ll C, and
F are useful for

positron emission tomography (PET) studies to examine substrate receptor occupancy.
Isotopically labeled compounds of thc present invention can gcncrally be prcparcd by
following procedures analogous to those disclosed in the Schemes and/or in the Examples

herein below, by substituting an isotopically labeled reagent for a non-isotopically labeled
reagent.
[00831

In onc embodiment, thc invention provides dcutcratcd compounds disclosed

herein, in which any position occupied by hydrogen is meant to include enrichment by
deutetdum above the natural abundance ol'euterium as well. For example, one or more

hydrogen atoms are replaced with deuterium at an abundance that is at least 3340 times

grcatcr than thc natural abundance of dcutcriutn, which is 0.015% (i.c., at least 50.1%
incorporation of deutetdum), at least 3500 (52.S% deuterium incorporation at each designated
deuterium atom), at least 4000 (60% deuterium incorporation), at least

4SOO

deuterium incorporation), ai least 5000 (7S% deuterium), at least

(82.5% deuterium

5SOO

(67.5%

incotporation), at least 6000 (90% dcutcrium incorporation), at least 6333.3 (9S% deuterium
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incotporation), at least 6466.7 (97% deuterium incorporation), at least 6600 (99% deuterium
incotporation), or at least 6633.3 (99.5% deuterium incorporation). In one embodiment,
hydrogen is present at all positions ai its natural abundance. The compounds or

pharmaccutically acccptablc salts thereof as dcscribcd herein, may exist in tautomeric forms
and mixtures and separate individual tautomers are contemplated.
[0084]

One aspect ol'ihe invention includes a method for inhibiting a glycosidase and/or

a glycosidase signaling pathway in a cell, ihe method comprising contacting the cell with an

cffcctivc amount of a compound of formula (IA), (IIA), (IIIA), (IVA- I), (IVA-2), (VA-I),
(VA-2), (UIA- I), (VIA-2), (VIIA), (VIIA-2), (IB), (IIB- I), (IIB-2), (IIIB- I ), (IIIB-2), (IVB1), (IVB-2), or a pharmaceuiically acceptable salt ihereol'. The glycosidase is prel'erably a

glycoside hydrolase, more preferably a 1'amily 84 glycoside hydrolase, even more preferably

0-glycoprotcin-2-acctamido-2-dcoxy-3-D-glucopyranosidasc (0-GlcNAcasc or OGA), most
preferably a mammalian 0-GlcNAcasc. In one embodiment, the cell is contacted in vitro or
in vivo. In one embodiment, contacting the cell includes administering the compound to a

subject.
[00851
a

One aspect of ihc invention includes a method for inhibiting a glycosidasc and/or

glycosidase signaling pathway in a subject in nccd thereof, thc method comprising

administering io the subject, a therapeutically effective amount of a compound of formula
(IA), (IIA), (IIIA), (IVA-1), (IVA-2), (VA-1), (VA-2), (VIA-I ), (UIA-2), (VIIA), (VIIA-2),

(IB), (IIB-I), (IIB-2), (IIIB-I ), (IIIB-2), (IVB-I), (IVB-2), or a pharmaccutically acceptable
salt thereof, tltcreby activating thc glycosidasc in thc subject. Thc glycosidasc is preferably a

glycoside hydrolase, more preferably a family 84 glycoside hydrolase, even more preferably

0-glycoprotein-2-acetamido-2-deoxy-3-D-glucopyranosidase (0-GlcNAcase or OGA), most
preferably a mammalian O-GlcNAcasc.
[0086j

Onc aspect of thc invention includes a method for promoting survival of a

eukaryotic cell (e.g., a mammalian cell) or increasing the lifespan of the cell, the method

comprising administering to the subject a therapeutically effective amount of a compound of

lormula (IA), (IIA), (IIIA), (IVA-I), (IVA-2), (VA-1), (VA-2), (VIA-I), (VIA-2), (VIIA),
(VIIA-2), (IB), (IIB-I), (IIB-2), (IIIB-I), (IIIB-2), (IVB-I), (IVB-2), or a pharmaccutically

acceptable salt thereof, thereby promoting survival of the eukaryotic cell or increasing the
lifespan of the cell.
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One aspect of the invention includes a method for treating a disease or a condition

[0087]

thai is caused, mediated and/or propagated by 0-GlcNAcase activity in a subject, the method

ol'ormula

comprising administering io the subject a therapeutically effective amount ol' compound

(IA), (IIA), (IIIA), (IVA-I), (IVA-2). (VA-I), (VA-2), (VIA-I), (VIA-2), (VIIA),

(VIIA-2), (IB), (IIB-I), (IIB-2), (IIIB-I), (IIIB-2), (IVB-I), (IVB-2), or a pharmaceutically

acceptable sall thereof. Preferably, the disease or condition is a neurological disorder,

diabetes, cancer or stress. More preferably, ihe disease or condition is a neurological disorder.
In onc embodiment, tlsc neurological disorder is onc or more tauopathics selected from

Acute ischemic stroke (AIS), Alzheim r'6 disease, Dementi'!. Amyotrophic lateral sclerosis
(ALS!. Antya!I!a!ph!c (alen!I sclerosis w!I!t cogl'ut!vc tntpatrm& nt (AI Sci!, Al gyrophtltc g, un
dcu!en(la. Bhftt d!se!!se.

0 in(!Col'3!!sii

de!'eneration (CBP!„Denle!!t!a fuagil!sttcii., Dif lust!

nrn!rofibrillary tanglcs vvith calcification, Dmvn's syndrontc. cpHcpsy. Familial British
deli!crit!'!1.,

lulrniinll Dan!srl de!rico(un I'i'ontotelriln!ral rlcnle!'!tla witl'1 pa!rku!so!Usiu hf'!ked fo

chronloso!lte

I

'FTDP. I, k Gcrsttnann Silausslcr Schcinkcr disease, Guadcloupcan

parkinson(sun. Hallev inlcn-Spats tliseasc (ncurodcgcncration with brain imn act.umulaiion
!ype ).!schctnlc strok ', i'.uM rogmuvc LA!palm!cnt (Ivl(..lb Muli!pic system atrophy,

Myotonlc dystrophv, Ntc nano-Pick Chscasc (tvpc C)i, Piilildo-ponio-nlgi'il clcacneratlon.

Parkinsonis!»-dementia couip!ex

o!"

Guam, Pick's disease (PiDk Postencepha!itic

parkinsonis!n (PEP), Prion diseases (including Crcutzfeldt. Iakob Disease (Ci)D), Variant
Cre:.!izfc(dt-,takob Discase (vCID). Fatal Famil(al Insomnia, Vuru, Progmssivc supcrcortica'!
glic sis. Prog cssivc supri!nuclear palsy iPSPk Stcclc- kichardson-t)tszcwsk! synrlromc,
Sul !acute sc!cR! 0!ig pancnc"phiil itis. Tiu!gle-&!nly 8!'!neni'i!i. II!!ntingion s disci.*.isc. and

Parkinson's disease. ln anoihe! embodiment, the neurological disordel

ls

erie oi'n&! e

tauopailtdics sclcc! cd from Acute ischemic stroke (AIS), Alzhcimc! '6 disease, Dementia.
Anlvo!,f'op!8!c laic!"! sclerosis
1

(A

I ..'i

)„A!uyo(rophi c later!0 scion!sis with cognitivc

impMnneni (ALS ih Ar yrophilic grain dcmenti i, pilcpsy, miM
!

1VICPj.,

!gniiivc impairm ni

Bun! Ingh!n s disease, a!Kl Pa! k!!!son s!Bse!!se. In yi!I !n'!othe!'!nhinl i!neat. !be

neurological disorder is A!zhcitucr' discase.
[00881

Onc aspect of thc invention includes a method for treating a discase or a condition

that is characterized by hyperphosphorylation of tau (e.g., hypeiphosphorylation of tau in the

brain) in a subject, the method comprising administering to the subject a therapeutically

effective amount of a compound ol formula (IA), (IIA), (IIIA), (IVA-I), (IVA-2), (VA- I ),
(VA-2), (VIA-I). (VIA-2), (VIIA), (VIIA-2), (IB), (IIB-I), (IIB-2), (IIIB- I ), (IIIB-2), (IVB45
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I), (IVB-2), or a phatmaceutically acceptable salt thereof. In one embodiment, the discase or
condition is selec(ed I'rom Acu(e ischemic stroke (AIS), Alxhei(ner's disease& Dementia.
Aniyi(rOphic la(eral sclerosis (ALS!, Auiyo(r!!Phic late!;0 scierosis with cognitivc
!n!I!Birn'Ienf. {ALSi!). /(r&!vropn!Iic LB'au! den!i!!(!a, Bhu! d!scuse. Co!"tiiofais&ii dc&(cue!La(/on

(('.BP). Den:cnti i pugilistica. Diffuse neurofibri

liar» tanglcs v,ith calcification,

Do&&/n's

syndrome, epilepsy, Fa!nilial B!itish dementia, FarniUal Duiish de!Bcn!ia, FB!B(otemporai
demen(ia. M(h parkinsonism linked (o chio!Bosn!ne

I

'F'I DP-1".). (ierstmann-S!raussler-

Schcn'!kii'!Sc!!sc. 4uaitcl(&L!pean park!Bso!Usiu!. Hailcvo! dc(t-Spa(x (hsca!!c
!

neurorlegeneration vvith brain iron scour! uia!;&

!napa!!! &!CBI.

i

ri ivpc

!

1,

MCI', Mu)(iplc sysfcn!!Btr(&phy, I«Iyo(on le 0

ischemic s!roke. miid ci!gni(ive
L

s(H&phV, I!Icn!alEB-Pick

disease

(() pc (")„P:;dllido-pon(o-nigral dcgcncraiio»& Parkinsonism-den!en(iii c&»nple of (IL(a! B, Picl 's
eh&case! P!D). Postcnccphaht!c p!uku sr!Bisnl (PBP). PC!on

Chai

uses (niciud!n«(. Icutx c!!8-

Jakob D! Se!! sc (fBII/!. va!Ba!u (..riu(x!Cldt-)akoh D!scuse (v(.'ID).,

Fa!(al I '!zni'ha!I Inso!BBBB

Kuru. Pi&og!ress!ve supcrcor(!Cal glii!6!s. Progressive s(lpraBL(clear nalsv PSPk Stceic.
I

Rich!(rds(&B.DIS/cwskl syndl olnc. SL!bacuic sclera!s!Bg paninccpha(i(is, Tangle-only
(ICB!&

B(nl, IIBB(!Bg(on s 0!S&.as ',,'ind Park!Bson'6 d!seas&'. 0! Boo!her &'B!hoch!Mcf!(. (hc discase

or condition is sclcc(ccl ('ro!n Acute ischemic stroke (AIS), AIxhcinacr's disiasi. Dcmin(ia.

Amyo(rophic la(eral sole! Osis! AI S), A!r!yo(rophic ia(era! sclerosis wi(h cogni(ive
i!Bpairn!cnt (ALSci',. Argy:ophilic grain demon(ia„epilepsy„ ischemic stroke, mild cogni(i( c

in!paints

B(

(M(. I,', Ill!!!(ting(on's disc&!sc,!!Bd P &rkir!Son'» discase. hi yc( another

cn!bodin cnt. the discase or condition is AIxhcimcr's discase,
[0089]

As used herein, the (erm "subject" and "patient" may be used interchangeably, and

means a mammal in need of treatmen(, e.g., companion animals (e.g., dogs, cats and the like),
farm animals (c.g., cows, pigs, horses, sheep, goa(s and the like) and laboratory animals (e.g.,

rats,!nice, guinea pigs and thc like). Typically, the subject is a human in need of treatment.
[0090]

As used herein, the term "trea(ing" or 'treatment" refers to obtaining desired

pha!macological and/or physiological effect. The effect can be therapeutic, which includes
achieving, partially or substan(ially, one or morc of the following results: partially or totally

reducing thc extent of thc discase, disorder or syndrome; ameliorating or improving a clinical
symptom or indicator associated with the disorder; and delaying, inhibiting or decreasing the

likelihood of the progression of the disease, disorder or syndrome.
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The term "an effective amount" means an amount of the compound of formula

(IA), (1]A), (11]A), (IVA-I ), (IVA-2), (VA-] ), (VA-2), (UIA-] ), (VIA-2), (UIIA), (VI]A-2),

(IB), {IIB-]), (IIB-2), (IIIB-]), {IIIB-2), (IVB-1 ), (IVB-2), or a pharmaceutically acceptable
salt thereof, c.g., 0.1 rng to 1000 mg/kg body weight, when administered to a subject, which

results in beneficial or dcsircd results, including clinical results, i.e., rcvcrsing, alleviating,

inhibiting, reducing or slowing the progression of a disease or condition treatable hy a

compound of ]'ormula (IA), (IIA), (II]A), (IVA-I ), (IVA-2), (VA-1 ), (VA-2), (VIA- I ), (VIA2), (V]IA), (VI]A-2). (IB), (IIB-]), (]IB-2). (111B-]), (IIIB-2), (IVB-]), (IVB-2), or a

pharmaceutically acceptable salt thereof, reducing the likelihood of recurrence of a discase or
condition treatable by a compound ol'ormula (IA), (IIA), (II]A), (IVA-]), (IVA-2), (VA-] ),
(VA-2), (VIA-]), (VIA-2), (VIIA), (VI]A-2), (IB), (IIB-1), (IIB-2), (IIIB-1), (IIIB-2), (IVB-

I). (IVB-2). or a pharmaccutically acccptablc salt thereof or onc or morc symptoms thcrcof,
e.g., as determined by clinical symptoms, compared to a control. Thc expression *'an effective

amount" also encompasses ihe amounts which are efl'ective for increasing notma]
physiological function.
[0092]

Another cmbodimcni of thc present invention is a pharmaceutical composition

comprising at least onc compound described herein, or a pharmaceutically acceptable salt
thereol', and at least one pharmaceuiically acceptable carrier.

[0093]

Also included are the use of a compound of fotmula (IA), (IIA), (IIIA), (IVA-]),

(IVA-2), (VA-I), (VA-2), (VIA-I), (VIA-2), (VIIA), (VIIA-2), (IB), (1]B-] ), (IIB-2). (IIIB-

I), (IIIB-2), (IVB-]), (IVB-2). or a phartnaceutically acceptable salt thereof in thc

manufacture of a medicament for the treatment of one or more diseases or conditions
described herein. Also included herein are pharmaceutical compositions comprising a

compound of formula (IA), (IIA), (IIIA), (IVA-] ), (IVA-2), (VA-]), (VA-2), (VIA-I). (VIA2), (VIIA), (VIIA-2), (IB), (IIB-]), (IIB-2), (IIIB-]), (IIIB-2), (IVB-]), (IVB-2), or a

phatmaceutica]]y acceptable sall thereof optionally together with a phannaceutically

acceptable carrier, in the manufacture of a medicament for the treatment of one or more
diseases or conditions described herein. Also included is a compound oi lormula (IA), (IIA),
(II]A), (IVA-1), (IVA-2), (VA- I). (VA-2), (VIA-1), (VIA-2), (VIIA), (VIIA-2), (IB), (IIB- I),

(IIB-2), (IIIB-]), (IIIB-2), (IVB-]), (IUB-2), or a pharmaceutically acceptable salt thereof for
use the treatment of a subject with one or more diseases or conditions described herein.

Further included are pharmaceutical compositions comprising a compound ol ]'ormula (IA),
(IIA), (IIIA), (IVA- I), (IVA-2), (VA- I), (VA-2), (VIA-I ), (VIA-2), (VI]A), (VIIA-2), (IB),
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(IIB-I), (IIB-2), (IIIB-I), (IIIB-2), (IVB-I), (IVB-2), or a phannaccutically acceptable salt
thereof, optionally together with a pharmaceuiically acceptable carrier, for use in the

treatment
[0094]

ol'ne or more diseases or conditions described herein.
Thc term "pharmaceutically acceptable can icr'* refers to a non-toxic carrier,

diluent, adjuvant, vehicle or excipicnt that does not adversely affect the pharmacological
activity of the compound with which ii is formulated, and which is also safe for human use.

Pharmaceuiically acceptable camers thai may be used in ihe compositions of this disclosure
include, but arc not limited to, ion exchangcrs, alumina, aluminum stearate, magnesium
stearate, lecithin, serum proteins, such as human serum albumin, buffer substances such as

phosphaies, glycine, sorbic acid, potassium sorbaie, pattial glyceride mixtures of'aturated
vegetable l'aiiy acid», water, salts or electrolyies, such as proiamine suit'ate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts, colloidal
silica, magnesium trisilicatc, polyvinyl pyrrolidonc, cellulose-based substances (e.g.,

microcrysialline cellulose, hydroxypropyl meihylcellulose, lactose monohydraie, sodium
lauryl suit'aie, and crosscarmellose sodium), polyethylene glycol, sodium

carboxymcthylccllulosc, polyacrylatcs. waxes, polyethylene-polyoxypropylcnc-block
polyrncrs, polyethylene glycol and wool fat.
[0095]

Other excipienis, such as flavoring agents; sweeteners; and preservatives, such as

methyl, ethyl, propyl and butyl parabens, can also be included. More complete listings of

suitable cxcipicni.s can be found in thc Handbook of Pharmaceutical Excipienis (5th Ed., a
Pharmaceutical Press (2005)). A person skilled in thc art would know how to prcparc

formulations suitable for various types of administration routes. Conventional procedures and
ingredients for ihe selection and preparation of suitable formulations are described, for

example, in Rcmington's Pharmaceutical Sciences (2003, 20th edition) and in The United
States Pharmacopcia: Thc National Formulary (USP 24 NF19) published in 1999.
[0096]

A compound of formula ((IA), (IIA), (IIIA), (IVA-1), (IVA-2), (VA-1), (VA-2),

(VIA-I), (VIA-2), (VIIA), (VIIA-2), (IB), (IIB-I), (IIB-2), (IIIB-I ), (IIIB-2), (IVB-1), (IVB2), or a pharmaceuiically acceptable salt ihercol', or the compositions ol the present teachings

may bc administcrcd. for cxamplc, by oral, parcntcral, sublingual, topical, rectal, nasal,

buccal, vaginal, transdermal, patch, pump administration or via an implanted reservoir, and
the pharmaceutical compositions would be fortnulated accordingly. Parenteral administration

includes intravenous, iniraperitoncal, subcutaneous, intramuscular, iransepithelial, nasal,
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intrapulmonary, intrathecal, rectal and topical modes of administration. Parenteral
administration can be by continuous infusion over a selected period ol'ime.

Other 1'orms of administration included in this disclosure are as described in WO

[0097]

2013/075083, WO 2013/075084, WO 2013/078320, WO 2013/120104, WO 2014/124418,

WO 2014/151142, and WO 2015/023915, the contents of which are incorporated herein by
reference.
Useful dosages of a compound or phatmaceutical)y acceptable salt ihereol's

[0098]

dcscribcd herein can be determined by comparing their in vitro activity and in vivo activity in

animal models. Methods for the extrapolation of effective dosages in mice and other animals,
to humans are known to the ari; I'or example, see U.S. Pat. No. 4,938,949, which i»

incorporated by rel'erence in its entirety.

EXEMPLIFIOATIONS

General Methods

[0099]

Chromatography on silica gel was carried out using 20-40 uM (particle size), 250-400 mesh,

or 400-632 mesh silica gel using either a Teledyne ISCO Combiflash RF or a Grace Reveleris
X2 with ELSD purification systems.

A~le

f00100]

I

HPI.C

Acidic HPLC; Conducted on a Shimadza 20A instrument with an Ultimate C18 3.0 x 50 mm,
3

um column eluting with 2.7SmL/4L TFA in water (solvent A) and 2.SmL/4L TFA in

acctonitrile (solvent B) by ihe following meihods:
Method A: using the following elution gradient 0% 60% (solvent B) over 6 minutes and
—

holding at 60% for 2 minutes at a flow rate of 1.2 ml/minutes. Wavclcngth: UV 220 nm, 215
nm and 2S4 nm.

Method B; using the following elution gradient 10% 80% (solvent B) over 6 minutes and
—

holding at 60% for 2 minutes at a flow rate of 1.2 ml/minutes. Wavclcngth: UV 220 nm, 215
nrn and 254 nm.

Method C: using the following elution gradient 30% - 90% (solvent B) over 6 minutes and

holding

ai.

60% for 2 minuies ai a flow rale of 1.2 ml/minutes. Wavclcngih: UV 220 nm, 21S

nm and 254 nm.
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Basic HPLC: Conducted on a Shimadza 20A instrument with Xbrigc Shield RP-18, 5um, 2.1

x 50mm column cluting with 2mL/4L NHsH20 in water (solvent A) and acetonitrile (solvent
B), by thc following rncthods:

Method D: using the following elution gradient 0% 60% (solvent B) over 4.0 minutes and
—

holding at 60% for 2 minutes at a flow rate of 1.2 mVminutcs.
Method E; using the following elution gradient 10% - 80% (solvent B) over 4.0 minutes and

holding at 60% for 2 rninutcs at a flow rate of 1.2 mVminutcs.
Method F: using the following elution gradient 30% 90% (solvent B) over 4.0 minutes and
—

holding at 60% for 2 minutes at a flow rate of 1.2 ml/minutes.
[00101j

Analytical LCMS

Acidic LCMS: Conducted on a Agilcnt 1100 Scrics LC/MSD system with DAD'ELSD,

Agilcnt LCO4SD VL (G1956A) SL (G1956B) mass-spcctromctcr, Agilcnt 1200 Scrics

LC/MSD system with DAD%LSD, Agilent LC&MSD SL (G6130A) SL (G6140A) rnassspectrometer, Shimadza 2010 Series, Shimadza 2020 Series, or Waters Acquity UPLC BEH.
(MS ionization: ESI) instrument cquippcd with a C18 column (2.1 mm x 30 mm, 3.0 mm or
2.1 mm x 50 mm, C18, 1.7 um), eluting with 1.5mL/4L TFA in water (solvent A) and

0.75mL/4LTFA in acetonitrile (solvent B) or Zorbax SB-C18 1.8 pm 4.6x15mm Rapid
Resolution cartridge with solvent A

—

acetonitrile, 0.1% formic acid, solvent B

—

water

(0.1%~ lormic acid) using thc methods below:
1.S

minute methods:

General method: using thc following elution gradient 5%-95% (solvent B) over 0.7 minutes
and holding at 95% for 0.4 minutes at a flow rate of 1.5 ml/minutes. Wavelength: UV 220 nm
and 2S4 nm.
2 rninutc methods:

Method A: using the following elution gradient 0%-60% (solvent B) over 0.9 minutes and

holding at 60% for 0.6 minutes at a flow rate

ol'.2 ml/minutes. Wavelength: UV 220 nm and

254 nm.

Method B: using thc following elution gradient 10%-80% (solvent B) over 0.9 minutes and

holding at 60% for 0.6 minutes at a flow rate of 1.2 rnl/minutes. Wavclcngth: UV 220 nm and
2S4 nm.
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Method C: using the following elution gradient 30%-90% (solvent B) over 0.9 minutes and

holding ai 60% for 0.6 minutes ai a flow rate of 1.2 ml/minutes. Wavelength: UV 220 nm and
254 nm.
3.5 minute method:

Initial conditions, solvent A-95%: solvent B-5%; hold at initial from 0.0-0.1 min; Linear
Ramp to solvent A-5%, solvent B-95% between 0.1-3.25 min; hold ai solvent A-S%.solvent
B-95% hetween 3.25-3.5 min. Diode an ay/MS detection.
4 minute methods:

Method A: using thc following elution gradient 0%-60% (solvent B) over 3 minutes and

holding ai 60% for 0.5 minutes ai a flow rate ol'0.8 ml/minutes. Wavelength: UV 220 nm and
2S4 nm.

Method B; using the following elution gradient 10%-80% (solvent B) over 3 minutes and

holding at 60% for 0.5 minutes at a flow rate of 0.8 ml/minutes. Wavclcngth: UV 220 nm and
2S4 nm.

Method C; using the I'ollowing elution gradient 30%-90% (solvent B) over 3 minutes and

holding at 60% for 0.5 minutes ai a flow rate of 0.8 ml/minutcs. Wavelength: UV 220 nm and
254 nrn.
7 minute methods:

Method A; using the following elution gradient 0%-60% (solvent B) over 6 minutes and

holding

ai.

60% for O.S minutes at a flow rate of 0.8 ml/minutes. Wavelength: UV 220 nm and

254 nm.

Method B; using the following elution gradient 10%-80% (solvent B) over 6 minutes and

holding at 60% for O.S minutes at a flow rate ol'0.8 ml/minutes. Wavelength: UV 220 nm and
254 nm.

Method C: using the following elution gradient 30%-900% (solvent B) over 6 minutes and

holding at 60% for O.S minutes at a flow rate ol'0.8 ml/minutes. Wavelength: UV 220 nm and
2S4 nm.

Basic LCMS: Conducted on a Shimadza 2020 Series or Waters Acquiiy UPLC BEH (MS

ionization: ESI) instrument cquippcd with XBridgc Shield RP18, 5um column (2.1 mm x30
mm, 3.0 mm i.d.) or 2.1 mm x

SO

mm, C18, 1.7 um column, eluting with 2mL/4L NHs~HzO

in water (solvent A) and acetonitrile (solvent B) using the methods helow:
3

minute methods:
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Method A: using thc following elution gradient 0%-60% (solvent B) over 2 minutes and

holding at 60% for 0.48 minutes at a flow rate of I ml/minutes. Wavelength: UV 220 nm and
254 nm.

Method B: using thc following elution gradient 10%-80% (solvent B) over 2 minutes and

holding at 60% for 0.48 minutes at a flow rate of I ml/minutes. Wavclcngth: UV 220 nm and
254 nm.

Method C; using the following elution gradient 30%- 90% (solvent B) over 2 minutes and

holding at 60% for 0.48 minutes at a flow rate of I ml/minutes. Wavelength: UV 220 nm and
254 nm.
3.S minute method:

Initial conditions, solvent A-95%: solvent B-S%; hold at initial I'rom 0.0-0.1 min; Linear

Ramp to solvent A-5%. solvent B-95% bctwccn 0.1-3.25 min; hold at solvent A-5%:solvent
B-95% bctwccn 3.25-3.5 min. Diode array/MS dctcction.
7 minute methods:

Method A; using the I'ollowing elution gradient

0~/o-60~/o

(solvent B) over 6 minutes and

holding at 60% for 0.5 minutes at a flow rate of 0.8 ml/minutcs. Wavelength: UV 220 nm and
254 nrn.

Method B: using the following elution gradient 10%-80% (solvent B) over 6 minutes and

holding at 60% for O.S minutes at a flow rate of 0.8 ml/minutes. Wavelength: UV 220 nm and
2S4 nm.

Method C: using thc following elution gradient 30%- 90% (solvent B) over 6 minutes and

holding at 60% for O.S minutes at a flow rate of 0.8 ml/minutes. Wavelength: UV 220 nm and
2S4 nm.

[00102]

SFC analytical separation

Instrument: Waters UPC2 analytical SFC (SFC-H). Column: ChiralCel OJ, 150x4.6mrn I.D.,

3pm. Mobile phase: A for CO2 and B for Ethanol (O.OS%DEA). Gradient: B 40%. Flow rate:
2.S mL/min. Back pressure: 100 bar. Column temperature:

[00103]

3S'. Wavelength: 220nm

Preparative HPLC purification

Gcncral Method: Prcparativc HPLC was pcrformcd on a Gilson UV/VIS-156 with UV

detection at 220/254 nm Gilson 281 automatic collection.
Acidic condition: Two acid grading systems used: Hydrochloride acid and Formic acid.

Method A; Hydrochloride acid: YMC-Actus Triart C18 ISO x 30mm x 5um, Gradient used 0100% acctonitrilc with water and corresponding acid (0.05% HCI).
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Method B: Formic acid: Phcnomenex Synergi C18 150 x 30mm x 4um, Gradient used 0100% acetonitrile with water and corresponding acid (0.225% formic acid), ihe gradient

shape was optimized

1'or

individual separations.

Neutral condition: Xtimate C18 150 x 25rnm x 5um, Gradient used 0-100% (water (10 mM
NHqHCOs)-ACN), the gradient shape was optimized for individual separations.
Basic condition; Waters Xbridge Prep OBD C18

I SO

x 30 10um, Gradient used 0-100%

water (0.04%NHsHzO+IOmM NHxHCOs)-aceionitrile, the gradient shape was optimized for

individual separations.
[00104j

Preparative HPLC-MS purification

Columns used:
Acid: Waters SunFire Prep, C18 Sum, OBD 19x100mm
Base: Waters XSclcct CSH Prep C18 5um OBD 19x100mm

Gradient Profile: 12 min Run: Initial conditions: A-95%: B-5%, hold at initial from 0.0-0.5
min; linear ramp 1'rom A-S% io variable B-% (typical range is from B-40% to B-75%)

between O.S-7.S min; linear ramp 1'rom B-% io B-9S% 1'rom 7.S-8.0 min; hold at A-5%:B95% between 8.0-10.0min: cnd of DAD/MS dctcction; linear ramp down to initial conditions

bctwcen 10.0-10.5 min and hold at initial for 1.5 min.

Mobile Phase; Acid: A: 0.1% trifluoroacetic acid in water (v/v); Mobile phase B: 0.1%

trifluoroacetic acid in acetonitrile (v/v). Base: A: 0.1% ammonia in water (v/v); Mobile phase
B; 0.1% ammonia in acctoniirile (v/v)

[001051

Preparative SFC purification

Instrument: MG III preparative SFC (SFC-I). Column: ChiralCel OJ, 250x30mm I.D., 5pm.

Mobile phase; A for COz and B for Ethanol(0.1%NHsHzO). Gradient: B S0%. Flow rate: 40

mL/min. Back pressure; 100 bar. Column temperature:

38'. Wavelength: 220nm. Cycle

tirnc: -8min.

[00106]

'H-NMR

The NMR spectra were recorded on Bruker Avance III 600 MHz, Bruker AVANCE DRX
SOO,

Brukcr Avance Ill HD 500 MHz, Bruker Avance III

SOO

MHz. Bruker Avance III 400

MHz, Vmian UNITYplus 400. Varian-400 VNMRS, or Varian-400 MR. Chcrnical shifts arc

expressed in parts per million (ppm) units. Coupling constants (J) are in units of hertz (Hz).

Splitting patterns describe apparent multiplicities and are designated as s (single), d (double),
I

(triplet.), dd (double doublet), dt (double triplet), dq (double quartet), m (multiplei), br

(broad).
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The following general reaction Schcmcs 1-6 provide useful details for preparing

the instant compounds. The requisite iniermediates are in some cases commercially available

or can be prepared according io literature procedures. The illustrative reaction schemes are
not limited by the compounds listed or by any particular substituents cmploycd for illustrative

purposes substituent labeling (/.e. R groups) as shown in the reaction schemes do not

necessarily con elate to ihat used in ihe claims and often. for clariiy, a single substiiuent is
shown attached to the compound where multiple substituents are allowed under ihe

definitions of Formulas (IA) or (IB) hcrcinabove.
[00108]

Scheme

1

Ar-X
SNAr
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+NB
m (R")„

ta
Ar
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Ar-X

NBoc
~J
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Step tb
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N

Base
m (Rt)

Step 3

[00109]

Scheme 2
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Step 3a
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H
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O
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Reductive Amination

Step 3b
[001101

General Procedures

[00111]

Intermediate

1

N~rN
KHMDS

tert-butyl (2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidine-1-carboxylate:
To a solution of tert-butyl (2$ ,4R)-4-hydroxy-2-methylpyrrolidine-l-carboxylate (5.00 g,
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24.8 mmol) and 4-chloro-6-methoxypyrirnidinc (3.95 g, 27.3 mmol) in THF (125 mL) at 0

'C

was added a solution of KHMDS (1.0 M in THF, 27.3 mL) over 10 minutes. The mixture was

wanncd to room tcmperaturc and stirred for 3 h. To the mixture was added 10 mL of
saturated NH4CI (aq), and the mixture was subsequently concentrated in vucuo. The residue
was dissolved with EtOAc, washed with brine, dried over MgSO4, filtered, and conc in

vacua. The residue was purified over Si02 (0-70c/o EiOAc/heptane) io provide the titled

compound (6.36 g. 82% yield). LCMS (ESI): [M+HJ 310. 'HNMR: (500 MHz, CDCIs)

8

8.42 (s, IH), 6.04 (s, 1H), 5.47-5.S5 (m, I H), 3.98-4.13 (m, IH), 3.9S (s, 3H), 3.76 (br s, IH),

3.45-3.65 (m, IH), 2.28-2.46 (m, IH), 1.90 (br d, J=14.04 Hz, IH), 1.46 (s, 9H), 1.32 (br
d, J=6.10 Hz, 3H).

tert-butyl (2S,4R)-4-hydroxy-2-methyl-pyrrolidinc- I-carboxylate (150.00 g, 74S.3 mmol)
was added to a stirred mixture of 60 % sodium hydride (44.7 g, 1.12 mol) in THF (800 mL)
ai ri. The mixture was refluxed for 2h. A solution ol'4-chloro-6-methoxy-pyrimidine (107.7

g, 745.3 mmol) in THF (200 mL) slowly added dropwisc to thc rcfluxing mixture. After 3h

at reflu, the reaction was cooled and stincd overnight at rt. A solution of NHxCI (sai) (300
ml) was slowly added to thc reaction cooled with an ice bath. The layers were separated, and

the aqueous layer was extracted (THF 100 mL). The combined organic layers were dried

over MgSOx, filtered and concentrated in vucuo, The residue was purified in 35 g hatches on

SiO. 220g (5 min at 100% heptane to 20% 3: I E(OAc:E(OH over 30 min) io afford ihe title
compound (125 g, 54% yield). LCMS (ESI): [M+HJ 310. HNMR: (500 MHz, CDCIs) 8
8.43 (s, I H), 6.05 (s, I H), S.52 (ddd, J=S.5, 3.S, 2.1 Hz,

3.97 (m, 3 H), 3.78 (br d, J=17.5 Hz,

(brd, J=14.2 Hz, I H), 1.43
[00112]

—

I

H), 3.S6 (br s,

1.51 (m, 9 H). 1.33

I

I

H), 3.97 - 4.14 (m,

I

H), 2.37 (br d, J=5.6 Hz,

H), 3.901

H), 1.91

(brd, J=5.2 Hz, 3 H).

Intermediate 2
F
N+i'd(dba)a,

rac-BINAP
F

NQZ

Step 1b

tert-butyl (2S,4R)-4-((2-(difluoromethoxy)pyridin-4-yl)oxy)-2-methylpyrrolidine-l-

carboxylate:

A suspension

of rerr-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-l56
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carboxylate (0.30 g, 1.49 mmol), 4-bromo-2-(difluoromethoxy)pyridine (0.33 mg, 1.49
mmol), Pd(dba)z (0.086 g, 0.15 mmol), rnc-BINAP (0.18 g. 0.298 mmol), and CszCOs
(0.97g, 2.98 mmol) in toluene (3.75 mL) was heated io 120

'C and siirred for

16 h. The

reaction was diluted with EtOAc, washed with saturated NHqCI (aq), dried over MgSOz,
filtered, and concentrated in vncuo. The residue was purified over Si02 (0-100%

EtOAc/heptane) to provide Ihe titled compound (0.37 g. 72% yield). LCMS (ESI): [M+H]
345.

[00113]

Intermediate 3

PPhs, DIAD
THF

"+NB

NBoc

Step 1c

tert-butyl (2S,4R)-4-((6-fluoropyridin-3-yl)oxy)-2-methylpyrrolidine-l-carboxylate: To a
solution of 6-fluoropyridin-3-oI (185 mg. 1.64 mmol) and ier/-butyl (2S,4S)-4-hydroxy-2mcthylpyiTolidine- I-carboxylate (300 mg, 1.49 mmol) in THF (15.0 mL) werc added DIAD
(603 mg, 2.98 mmol) and triphenylphosphine (782 mg, 2.98 mmol). The mixture was stirred
ai

60'C for 2 hrs. Thc solvent was removed and the residue was purified by column

chromatograph on silica gcl cluted (Pcirolcum ethcr/EtOAc = 3/I) to provide the litle

compound (92.0 ing, 21% yield). HNMR: (400 MHz, CDCI;) 8 7.78-7.79 (m, IH), 7.27-7.31
(m, 1H), 6.87 (dd, J=8.8, 3.2 Hz, IH), 4.82-4.84 (m, IH), 4.03-4.09 (m, IH), 3.75-3.76 (m,

IH), 3.62-3.64 (m, I H), 2.33-2.36 (m, IH), 1.93-1.96 (m, I H), 1.47 (s, 9H), 1.32 (d, J=6.4
Hz, 3H).

[00114]

Intermediate 4

Preparation I

V

NBcc

Step 2a

4-methoxy-6-(((3R,5S)-5-methylpyrrolidin-3-yl)oxy)pyrimidine hydrochloride: Acetyl
chloride (14.1 mL, 197 mmol) was added dropwise over 10 minutes to MeOH (100 mL) ai

'C and the mixture was stirred for a I'urihcr 20 minutes. To the anhydrous HCI solution ai
0 'C was added a solution of tert-butyl (ZS,4')-4-((6-mcthoxypyrirnidin-4-yl)oxy)-20

meihylpyrrolidine-I-carboxylate (6.09 g. 19.69 mmol) in MeOH (30mL) dropwise. The
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resulting mixture was warmed to room temperature and stirred for a futther 2 h. The mixture
was concentrated in vacuo to provide ihe titled compound (4.84 g, 99% yield). LCMS (ESI):

[M+H] 210. 'HNMR: (SOO MHz, methanol-d4) 8 8.56 (s. 1H), 6.46 (s, 1H), S.70-5.78 (m,
1H). 4.03 (s, 3H), 3.83-3.92 (m, 1H), 3.66-3.72 (m, 1H), 3.57-3.63 (m, 1H), 2.81

(ddd, J=6.71, 7.94, 14.6S Hz, 1H), 1.97 (dddd, J=1.22, 3.66, 7.94, 14.65 Hz, 1H), 1.52
(d, J=6.71 Hz, 3H).

Preparation 2
Meo

TFA

~

0

Step 2b

4-Methoxy-6-(((3R,5S)-5-methylpyrrolidin-3-yl)oxy)pyrimidine trlfluoroacetate:
To a solution of /er/-butyl (2S.4R)-4-(6-mcthoxypyrimidin-4-yl)oxy-2-methyl-pyrrohdinc-l-

carboxylatc (868 mg, 2.81 mmol) in CH.C1. (10 mL) was added TFA (2.15 mL, 28.1 mrnol).
The reaction mixture was stirred at room temperature overnight.

Thc mixture was

concentrated and co-evaporated with EiOAc io provide the litle compound (1.6Sg, contains

-3 cq. TFA). LCMS (ESI): [M+HJ 210.

H NMR (400 MHz, METHANOL-d4) 8 8.43 (d,

J=1.00 Hz, 1H), 6.22 (d, J=1.00 Hz, 1H), 5.69 (dddd, J=2.13, 3.51, 5.62, 6.81 Hz, 1H), 3.9S
(s, 3H), 3.74-3.89 (m, 1H), 3.49-3.69 (m, 2H), 2.77 (ddd, J=6.78, 7.97, 14.62 Hz, 1H), 1.852.01 (m, 1H), L49 (d, J=6.78 Hz, 3H).
OR

TFA (230 g, 2.02 mol, 154.4 mL) was slowly added to a solution of /er/-butyl (2S,4R)-4-(6-

mcthoxypyrimidin-4-yl)oxy-2-rncthyl-pytrolidine-1-carboxylate (61.7 g, 199.5 mmol) in
DCM (1S4 mL) cooled in an ice bath. The reaction was allowed to warm io rt. After 2h, the

mixture was concentrated in vucno. The residue was diluted with water (80 ml) and ihe
mixture was cooled with an icc bath. To thc mixture was added 50% aqueous NaOH (-20
ml) dropwise, maintaining thc internal tcmpcraturc below 30 'C while thc mixture was

brought io a final pH

—

11. Thc mixture was extracted with DCM, dried over NaSO/n filtered

and conceniraicd in vucnu io alford ihc title compound (4S g, 100 % yield). LCMS (ESI):
[M+HJ 210.

HNMR: (500 MHz, CDC1;) 8 8.41 (s,

J=6.8, 3.4, 3 4, 1.6 Hz,

1

1

H), 6.04 (d, J=0.6 Hz,

1

H), 5.47 (dtd,

H), 3.94 (s, 3 H), 3.24 - 3.32 (m, 2 H), 3.14 (dd, J=13.0, 5.3 Hz,

H), 2.47 (dt, J=14.2,7.2 Hz,

1

H), 1.SO- 1.61 (m,
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Example 1-1

0

~NH

~W

NEta, MeCN

N~

N~rN

N~rN

N

Step Sa

0

N-(5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: To a suspension ol'4-methoxy-6-(((3R,SS)-5methylpyrrolidin-3-yl)oxy)pyrimidine hydrochloride (9.26 g, 37.7 mmol) and N-[5-

(chloromethyl)thiazol-2-yl]acctamide (7.55 g, 39.6 mmol) in acctonitrile (95.0 mL) was
added tricthylamine (11.4 g, 113.1 mmol) and the mixture was warmed to 55

'C overnight.

Thc reaction was cooled to room tcmpcraiurc, and thc mixture was filtcrcd over cclitc and

conccntratcd in vucuo. The residue was dissolved in EtOAc and washed with saturated
NH4Cl (ur/). The aqueous layer was back cxtractcd with EtOAc and the combined organics

were dried over MgSO4, 1'iltered, and concentrated i» t ztc»tx The residue was purified over
SiO&

(10-70% EtOAc:ethanol (3:1 v/v)/heptane) to provide a foamy white rcsiduc. Thc

material was dissolved in warm methanol and upon cooling a solid precipitated. The solid
was filtered to provide the titled compound (4.32 g, 31% yield). LCMS (ESI): [M+H] 364.

HNMR:

(SOO

MHz, CDC1;) 6 11.76 (br s, 1H), 8.38 (s, 1H), 7.22 (s, 1H), 6.06 (s, 1H), S.31-

5.38 (m, 1H), 4.08-4.17 (m, 1H), 3.93 (s, 3H). 3.S9 (d, J=14.6S Hz, )H), 3.14 (d, J=11.60 Hz,
1H), 2.61 (dd, J=6.10, 11.60 Hz, 1H), 2.48-2.57 (m, 2H), 2.31 (s, 3H), 1.64-1.72 (m, )H),

1.26 (d, J=6.10 Hz, 3H).

[00116]

Example 1-2
l

zH
0

(S)-N-(5-((3-((5-fluoropyridin-2-yl)oxy) piperidin-1-yl)methyl) thiazol-2-yl)acetamide:
The title compound was prepared in an analogous manner ol thai in scheme

1

lrom tert-butyl

($ )-3-hydroxypipcridinc-l-carboxylate, 2,5-difluoropyridinc, and N-[5-(chloromcthyl)thiazol2-ylJacctamidc. LCMS (ESI): [M+HJ 351. HNMR:

(SOO

MHz, CDC]s) 8 12.55 (s, 1H), 7.93

(d, J=3.05 Hz, 1H), 7.30 (ddd, J=3.36, 7.78, 9.00 Hz, 1H), 7.19 (s, 1H), 6.68 (dd, J=3.66,
8.S5 Hz, 1H), 5.07 (ti, J=3.97, 8.24 Hz, 1H), 3.68-3.82 (m, 2H), 2.94-3.01 (m, 1H), 2.62-2.72
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(m, 1H), 2.36 (br t, J=9.16 Hz, 1H), 2.31-2.33 (m, 3H), 2.23-2.30 (m, 1H), 1.94-2.06 (m, 1H),

1.78-1.87 (m, ] H), 1.58-1.72 {m, 1H), 1.4S-].56 (m, 1H).

[00117]

Example 1-3

/~ NH
0
(R)-N-(5-((3-((5-fluoropyridin-2-yl)oxy)piperidin-1-yl)methyl) thiazol-2-yl)acetamide:
Thc title compound was prepared in an analogous manner of that in scheme

1

from /er/-butyl

(R)-3-hydroxypiperidine-l-carboxylate, 2,5-difluoropyridine, and N-[5(chloromethyl)thiazol-2-yl]acetamide. LCMS (ESI): [M+H] 351. HNMR:

(SOO

MHz,

CDCls) 8 12.50 (s, 1H), 7.93 (d, J=3.0S Hz, 1H), 7.28-7.33 (m, 1H), 7.19 (s, 1H), 6.68 (dd,

J=3.36. 8.85 Hz, 1H), 5.07 (tt, J=3.97, 8.24 Hz. 1H), 3.64-3.86 (m, 2H), 2.90-3.06 (m, 1H),
2.61-2.76 (m, 1H), 2.33-2.43 (m, 1H), 2.32 (s, 3H), 2.24-2.30 (m, 1H), 1.93-2.07 (m, 1H),
1.74-1.91 (m, 1H), 1.61-1.70 (m, 1H), 1.45-1.S6 (m, 1H).

[00118]

Example 1-4
z&NH

[

0
N-(5-(((2S,5R)-5-((5-fluoropyridin-2-yl)oxy)-2-methylpiperidin-l-yl) methyl) thiazol-2yl)acetamide: Thc title compound was prepared in an analogous manner of that in scheme

1

from tert-butyl (2$ ,5R)-5-hydroxy-2-rncthylpipcridinc-l-carboxylate, 2,5-difluoropyridinc,
and N-[S-(chloromethyl)thiazol-2-yl]acetamide. LCMS (ESI): [M+H] 36S. HNMR:

(SOO

MHz, CDCls) 8 12.32 (br s, 1H), 7.90 (d, J=3.1 Hz, 1H), 7.3S - 7.27 (m, 1H), 7.18 (s, 1H),
6.77 (dd, J=3.7, 9.2 Hz, 1H), 5.17 S.03 (m, 1H), 4.03
—

Hz, 1H), 2.60 (m, 2H), 2.31 (s. 3H), 1.95

—

—

3.82 (m, 2H), 2.97 (dd, J=4.3, 12.2

1.82 (m, 1H), 1.75

—

1.61 (m, 4H), 1.21 (d, J=6.1

Hz, 3H).

[00119]

Example 1-5
N
]

j~NH

0
N-(5-(((2S,5S)-5-((5-fluoropyridin-2-yl)oxy)-2-methylpiperidin-1-yl)methyl) thiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner ol that in scheme
from /er/-butyl (2S.SS)-5-hydroxy-2-mcthylpipcridinc-l-carboxylate, 2,S-difluoropyridinc,
and N-[5-(chloromethyl)thiazol-2-yl] acetamide. LCMS (ESI): [M+H] 36S. HNMR: (500
60
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MHz, CDCls) 8 12.15 (br s, 1H), 7.93 (d, J=3.66 Hz, 1H), 7.27-7.32 (m, 1H), 7.19 (s, 1H),
6.61 (dd, J=3.36, 8.85 Hz, 1H), 4.96-5.0S (m, 1H), 4.00 (d, J=14.65 Hz, 1H), 3.89 (d,

J=14.65 Hz, 1H), 3.17 (br dd, J=2.75, 10.68 Hz, 1H), 2.33-2.41 (m, 1H), 2.31 (s, 3H), 2.21 (i,

J=10.07 Hz. 1H), 2.13-2.18 (rn, 1H), 1.75-1.81 (m, 1H), 1.33-1.53 (m, 2H), 1.22 (d, J=6.10
Hz, 3H).

[00120]

Example 1-6

i+I
0
(R)-N-(5-((3-((5-fluoropyridin-2-yl)oxy) pyrrolidin-1-yl) methyl) thiazol-2-yl)acetamide:
The title compound was prepared in an analogous manner ol'hai in scheme

1

1'rom

tert-butyl

(R)-3-hydroxypyrrolidinc-l-carboxylate, 2,S-difluoropyridinc, and N-[S(chloromcthyl)thiazol-2-yl]acetamidc. LCMS (ESI): [M+H] 337. HNMR: (500 MHz,
CDC1;) 8 12.66 (s, 1H), 7.93 (d, J=3.0S Hz, 1H), 7.30 (ddd, J=3.0S, 7.63, 8.85 Hz, 1H), 7.23
(», 1H), 6.68 (dd,

J=3.66, 9.16 Hz, 1H), 5.32-S.43 (m, 1H), 3.71-3.98 (m, 2H), 2.96 (dd,

J=6.10, 10.99 Hz, 1H), 2.87 (m, 1H). 2.78 (dd, J=2.75, 10.68 Hz, 1H), 2.51-2.61 (m, 1H),
2.20-2.42 (m, 4H), 1.91-2.02 (m, 1H).
[00121]

Example 1-7
l

zH
0

(S)-N-(5-((3-((5-fluoropyridin-2-yl)oxy) pyrrolidin-1-yl)methyl) thiazol-2-yl)acetamide:
The title compound was prepared in an analogous manner of that in scheme

1

from tert-butyl

(S)-3-hydroxypyrrolidinc-l-carboxylate, 2,5-difluoropyridine, and N-[5(chloromcthyl)thiazol-2-yl]acetatnidc. LCMS (ESI): [M+H] 337. HNMR: (500 MHz,
CDCls) 8 12.66 (s, 1H), 7.93 (d, J=3.0S Hz, 1H), 7.30 (ddd, J=3.0S, 7.94, 9.16 Hz, 1H), 7.23
(s, 1H), 6.68 (dd, J=3.66, 9.16 Hz, 1H), S.32-5.43 (m, 1H), 3.77-3.92 (m, 2H), 2.96 (dd,

J=6.10, 10.38 Hz, 1H), 2.83-2.90 (m, 1H), 2.78 (dd, J=2.7S, 10.68 Hz, 1H), 2.51-2.62 (m,
1H), 2.26-2.39 (m. 4H). 1.90-2.02 (m, 1H).

[00122]

Example 1-8

j+NH

0
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N-(5-(((2R,4S)-4-((5-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl) thiazol-2yl)acetamide: The title compound was prepared in an analogous manner of thai in scheme

1

from /err-butyl (2R,45)-4-hydroxy-2-meihylpyrrolidine- l-carboxylate, 2,5-dilluoropyridine,

and N-[5-(chloromcthyl)thiazol-2-ylJacetamide. LCMS (ESI): [M+HJ 351. HNMR: (500

MHz, CDCls) 6 11.57 (br s, 1H), 7.92 (d, J=3.05 Hz, 1H), 7.27-7.33 (m, 1H), 7.22 (s, 1H),
6.71 (dd, J=3.66, 9.16 Hz, 1H), S.22-S.29 (m, 1H), 4.13 (d, J=14.6S Hz, 1H), 3.60 (d,

J=] 4.04 Hz, 1H), 3.14 (d, J=] 0.99 Hz, 1H), 2.61 (dd, J=6.41, 11.29 Hz, 1H), 2.47-2.57 (m,
2H), 2.30 (s, 3H), 1.63-1.72 (m, 1H), 1.26 (d, J=6.10 Hz, 3H).

[00123]

Example 1-9

z+NH

0
N-(5-(((2S,45)-4-((5-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl) thiazol-2yl)acetamide: The title compound was prepared in an analogous manner oi'hat in scheme
1'rom

1

tert-butyl (2S,4S)-4-hydroxy-2-meihylpyrrolidine-l-carhoxylate, 2,5-difluoropyridine,

and N-[5-(chloromcihyl)thiazol-2-yl]acctamidc. LCMS (ESI): [M+HJ 351. HNMR: (500

MHz, CDC[s) 6 12.04 (br s, 1H), 7.93 (d, J=3.05 Hz, 1H), 7.27-7.34 (m, 1H), 7.20 (s, 1H),
6.63 (dd, J=3.66, 9.16 Hz, 1H), S.22-S.33 (m, 1H), 4.11 (dd, J=1.22, 14.04 Hz, 1H), 3.S5-

3.67 (m, 2H), 2.79-2.88 (m, 1H), 2.40 (dd, J=4.S8, 10.68 Hz, 1H), 2.31 (s, 3H), 2.07

(ddd, J=1.83, 6.26, 1'3.89 Hz, 1H), 1.90 (ddd. J=7.63, 9.92, 13.58 Hz, 1H), 1.20 (d, J=6.10
Hz, 3H).

[00124]

Example 1-10

0
N-(5-(((2R,4R)-4-((5-fluoropyridin-2-y[)oxy)-2-methy[pyrro[idin-l-yl)methy[) thiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner of that in scheme

1

from /err-butyl (2R,4R)-4-hydroxy-2-meihylpyrrolidine-l-carboxylate, 2,5-difluoropyridine,
and N-[5-(chloromcthyl)thiazol-2-ylJacctamidc. LCMS (ESI): [M+HJ 351. HNMR: (500

MHz, CDCl;) 8 12.14 (s, 1H), 7.93 (d, J=3.0S Hz, 1H), 7.28-7.33 (m, 1H), 7.20 (s, 1H), 6.63
(dd, J=3.66, 9.16 Hz, 1H), S.1S-5.38 (m, 1H), 4.02-4.25 (m, 1H), 3.46-3.78 (m, 2H), 2.733.08 (m, 1H), 2.40 (dd, J=4.27, 10.38 Hz, 1H), 2.31 (s, 3H), 2.03-2.11 (m, 1H), 1.90 (m, 1H),
1.20 (d, J=6.10 Hz, 3H).
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Example 1-11
z)-[st

0
N-(5-(((2S,4R)-4-((5-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl) thiazol-2yl)acetamide: The title compound was prepared in an analogous manner ot'hai in scheme
1'rom

1

tert-butyl (25,4R)-4-hydroxy-Z-methylpyrrotidine-)-carhoxy)ate, 2,S-difluoropyridine,

and N-[5-(ch)oromethyl)thiazo)-2-y)]acctamidc. LCMS (ESl): [M+HJ 351. HNMR: (500

MHz, CDCls) 8 12.07 (s, 1H), 7.92 (d, J=3.05 Hz, 1H), 7.27-7.33 (m, 1H), 7.22 (s, 1H), 6.71
(dd, J=3.66, 9.16 Hz, 1H), 5.23-5.28 (m, 1H), 4.06-4.18 (m, 1H), 3.S9 (d, J=14.6S Hz, 1H),

3.14 (d, J=10.99 Hz, 1H), 2.61 (dd, J=6.41, 11.29 Hz, 1H), 2.48-2.56 (m, 2H), 2.31 (s, 3H),
1.65-1.73 (m, 1H), 1.26 (d, J=5.49 Hz, 3H).

[00126]

Example 1-12

N-(5-(((2S,4R)-4-((6-methoxypyrazin-2-yl)oxy)-Z-methylpyrrolidin-l-yl) methyl)thiazol2-yl)acetamide: The title compound was prepared in an analogous manner of that in scheme
1

1'rom tert-butyl

(2S,4R)-4-hydroxy-2-methylpyrrolidine-l-carboxylate, 2-chloro-6-

methoxypyrazinc, and N-[5-(chloromethyl)thiazol-2-yl]acctamide. LCMS (ESI): [M+H] 364.
HNMR: (500 MHz, CDCla) 8 8 11.68 (br s, 1H), 7.78 (s, 1H), 7.76 (s, 1H), 7.23 (s, 1H),

5.22-5.33 (m, 1H), 4.12-4.17 (m, 1H), 3.90 (s, 3H), 3.61 (d, J=14.04 Hz, 1H), 3.19 (d,

J=10.99 Hz, 1H), 2.6S (dd, J=6.10, 10.99 Hz, 1H), 2.52-2.60 (m, 2H), 2.31 (s, 3H), 1.68-1.77
(m, 1H), 1.27 (d, J=S.49 Hz, 3H).

[00127]

Example 1-13

F

F

N-(5-(((2S,4R)-4-((5-(difluoromethyl)pyridin-Z-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in scheme

1

from /crt-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-l-

carboxylate, 2-chloro-S-(diiluoromethyl)pyridine, and N-[5-(chloromcthyl)thiazol-2ylJacctamidc. LCMS (ESI): [M+HJ 383. HNMR: (500 MHz, CDCls) 8 11.87 (br s, 1H),
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8.19-8.23 (m, 1H), 7.69 (dd, J=2.44, 8.55 Hz, IH), 7.22 (s, 1H), 6.82 (d, J=9.16 Hz, IH),
6.61 (t, J=56.20 Hz, 1H), S.34-S.40 (m, IH), 4.14 (d, J=13.43 Hz, IH), 3.59 (d, J=14.6S Hz,
I

H), 3.15 (d, J=10.99 Hz, IH), 2.63 (dd, J=6.41, 11.29 Hz, IH), 2.50-2.S9 (m, 2H), 2.31 (s,

3H). 1.66-1.7S (m, 1H), 1.27 (d, J=6.10 Hz, 3H).

[00128]

Example 1-14
1

0
N-(5-(((2S,4R)-2-methyl-4-(pyridin-2-yloxy) pyrrolidin-1-yl)methyl) thiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner ol'hat in scheme

I

I'rom /ert-butyl (2$ ,4R)-4-hydroxy-2-methylpyrro)idine- l-carboxylate, 2-fluoropyridine, and

N-[5-(chloromcthyl)thiazol-2-ylJacctamidc. LCMS (ESI): [M+HJ 333. HNMR: (500 MHz,
CDC)s) 8 11.85 (br s, IH), 8.06-8.12 (m, IH), 7.47-7.57 (m, IH), 7.22 (s, IH), 6.78-6.86 (tn,
I

H), 6.71-6.76 (m, 1H), S.28-S.40 (m, I H), 4.09-4.18 (m, 1H), 3.61 (d, J=14.65 Hz, 1H), 3.16

(d, J=11.60 Hz, 1H), 2.64 (dd, J=6.71, 10.99 Hz, 1H), 2.S0-2.S8 (m, 2H), 2.30 (s, 3H), 1.661.74 (m, 1H), 1.26 (d, J=S.49 Hz, 3H).

[00129]

Example 1-15

N-(5-(((2S,4R)-4-((5-fluoro-6-methylpyridin-2-yl) oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in scheme

1

from tert-butyl (25,4R)-4-hydroxy-2-methylpyrrolidine-l-

carboxylate, 6-chloro-3-fluoro-2-mcthylpyridine, and N-[S-(chloromcthyl)thiazol-2ylJacctatnidc. LCMS (ESI): [M+HJ 365. HNMR: (500 MHz, CDCIs) 8 12.10 (br s, 1H), 7.24

(br s, IH), 7.20 (t, J=8.37 Hz, IH), 6.SI (dd, J=2.7S, 8.8S Hz, IH), S.2S-5.32 (m, 1H), 4.14
(br d, J=14.04 Hz, IH), 3.S5-3.67 (m, 1H), 3.13 (br d, J=10.99 Hz, 1H), 2.57-2.69 (m, IH),

2.49-2.56 (m, 2H), 2.35 (d, J=3.0S Hz, 3H), 2.31 (s, 3H), 1.63-1.74 (m, 1H). 1.24-1.29 (m,
3H).

[00130]

Example 1-16
[

I

i&"
0

N
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N-(5-(((2S,4R)-4-((5-cyanopyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl) thiazol-2yl)acetamide: The title compound was prepared in an analogous manner of thai in scheme

I

from /err-butyl (2$ ,4R)-4-hydroxy-2-methylpyrrolidine- l-carboxylate, 6-

fluoronicotinonitrilc, and N-[5-(chloromcthyl)thiazol-2-ylJacctamidc. LCMS (ESI): [M+H]
358. HNMR: (500 MHz, CDCls) 8 11.82 (br s, IH), 8.42 (d, J=2.44 Hz, IH), 7.68-7.78 (m,
I

H), 7.22 (s, I H), 6.82 (d, J=8.5S Hz, I H), 5.32-5.43 (m, IH), 4.07-4.19 (m, IH), 3.58 (d,

J=] 4.04 Hz, I H), 3.] S (d, J=] 0.99 Hz, I H), 2.49-2.67 (m, 3H), 2.31 (s, 3H), 1.6S-1.74 (m,
IH), 1.26 (d, J=5.49 Hz, 3H).
[00131]

Example 1-17

0
N-(5-(((2S,4R)-4-((6-chloro-4-methylpyridin-3-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner ol that in scheme

I

from /er/-butyl (2S,4R)-4-hydroxy-2-mcthyipyrrolidinc- I-

carboxylate, 2-chloro-5-fluoro-4-methylpyridinc. and N-[5-(chloromethyl)thiazol-2yl]acetamide. LCMS (ESI): [M+H] 381. HNMR:

(SOO

MHz, CDCls) 6 I I.SO (br s, IH), 7.72

(s, IH), 7.21 (s, IH), 7.08 (s, IH), 4.67-4.77 (m, IH), 4.12 (d, J=14.04 Hz, IH), 3.57 (br d,

J=14.04 Hz, IH), 3.18 (d, J=10.99 Hz, IH), 2.49-2.66 (m, 3H), 2.31 (s, 3H), 2.23 (s, 3H),
1.74 (ddd, J=3.97, 8.70, 12.97 Hz, IH), 1.26 (d. J=6.10 Hz, 3H).

[00132]

Example 1-18
F

0

F

S

N+ji)

i

N~rN

N

NH

7/

0

N-(5-(((2S,4R)-4-((6-(diiluoromethyl)pyrimidin-4-yl) oxy)-2-methylpyrrolidin-I-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in scheme

I

from /ert-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-l-

carboxylate, 4-chloro-6-(difluoromcihyl)pyrimidine, and N-[S-(chloromethyl)thiazol-2ylJacctamidc. LCMS (ESI): [M+HJ 384. HNMR: (500 MHz, CDCls) 8 I 1.98 (br s, IH), 8.76
(s, IH), 7.23 (s. IH), 7.02 (s, I H), 6.47 (t, J=55.55 Hz, IH), 5.37-5.49 (m, IH), 4.14 (d,

J=14.65 Hz, IH), 3.58 (d, J=14.04 Hz, IH), 3.16 (d, J=11.60 Hz, IH), 2.50-2.73 (m, 3H),
2 31 (s, 3H), 1.66-1.7S (m, IH), 1.27 (d, J=S 49 Hz, 3H).
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Example 1-19
F

pe
0
N-(5-(((2$ ,4R)-4-((5-fluoro-6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous manner

ot'hat in scheme from tert-butyl (2$ ,4R)-4-hydroxy-Z-methylpyrrolidine- l-carboxylate, 41

ch)oro-S-fluoro-6-methoxypyrimidine, and N-[5-(chloromethyl)thiazo1-2-yl]acetamide.
LCMS (ES1): [M+H] 382. HNMR: (500 MHz, CDCH) 8 12.07 (br s, 1H), 8.10 (s, 1H), 7.23
(s, 1H), 5.31-5.41 (m, 1H), 4.09-4.14 (m, 1H), 4.02 (s, 3H), 3.60 (d, J=14.65 Hz, 1H), 3.19
(d, J=10.99 Hz, 1H), 2.68 {dd, J=6.41, 11.29 Hz, 1H), Z.51-2.61 (m, 2H), 2.31 (», 3H), 1.731.82 (m, 1H), 1.26 (d, J=6.10 Hz, 3H).

[00134]

Example 1-20

Y

I

[

j+NH

0
N-(5-(((2$ ,4R)-4-((2-(difluoromethoxy)pyridin-4-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous rnanncr

ol'hat in scheme 1 from tert-butyl (2$ ,4R)-4-hydroxy-2-methylpyrcO(idin-l-ccarboXylat, 4bromo-2-(difluoromethoxy)pyri dine, and N-[S-(chloromethyl) thiazo1-2-yl] ace{amide. LCM S
(ESI); [M+H] 399. HNMR: (SOO MHz,

CDC1

&)

8 11.38 (br s, IH), 7.95 (d, J=5.49 Hz, IH),

7.44 (t, J=72.64 Hz, 1H), 7.23 (s. 1H). 6.58-6.61 (m, 1H), 6.22 (d, J=2.44 Hz, 1H), 4.66-4.7S
(m, 1H), 4.11-4.16 (m, 1H), 3.61 (d, J=14.04 Hz, 1H), 3.18 (d, J=10.99 Hz, 1H), 2.49-2.68
(m, 3H), 2.31 (s, 3H), 1.70 (m, 1H), 1.26 (d, J=5.49 Hz, 3H).

[00135]

Example 1-21

VII ~N+j

~NH
0

N-(5-(((2$ ,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl) methyl) thiazol-

2-yl)acetamide: Thc title compound was prcparcd in an analogous manner of that in schcmc
1

from tert-butyl (2$ ,4R)-4-hydroxy-2-methylpyrrolidine-l-carboxylate, 2,4-

dichloropyridine, and N-[5-(chloromethyl)thiazol-2-yl]acetamide. LCMS (ESI): [M+H] 368.
HNMR:

(SOO

MHz, CDCH) 8 12.13 (br s, 1H), 8.S1 (s, 1H), 7.22 (s, 1H), 6.77 (d, J=1.22
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Hz, 1H), S.30-5.48 (m, 1H), 4.13 (d, J=14.04 Hz, IH), 3.56 (d, J=14.04 Hz, IH), 3.14
(d, J=10.99 Hz, 1H), 2.47-2.73 (m, 3H), 1.66-1.72 (m. I H). 1.26 (d, J=6.10 Hz, 3H).

[00136]

Example 1-22
H

S

p

i

H

V']t

F

~NH
N~@N

F

Step 3b

p

N-(4-Fluoro-5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl) oxy)-2-meth ylpyrrolidin-1-

yl)methyl)thinzul-2-yl)acetamide: To a mixture of the crude 4-methoxy-6-[(3R,5S)-5methylpyrrolidin-3-yl]oxy-pyrimidine trifluoroacctatc (1.65 g, 2.81 mmol; Intermediate 3,
Preparation 2)

and N-(4-fluoro-5-formyl-thiazol-2-yl)acetamide (429 mg, 2.28 mmol,

prcparcd according to thc literature procedure dcscribcd in WO2018/140299AI) in EtOAc
(20 mL) was added N,N-diisopropylcthylaminc (1.19 mL 6.84 rnmol).

heated to 50 'C for

5

The mixture was

minutes and subsequently cooled to room temperature. To the mixture

was added sodium triacetoxyborohydride (1.4S g, 6.84 mmol). The mixture was heated to 50

'C for lh, then cooled to room temperature. To thc mixture was added saturated

NaHCO&

(aq) and EtOAc. The aqueous layer was removed and back-cxtractcd with EtOAc. Thc
combined organics were washed with brine, dried over MgSOa, filtcrcd, and conccntratcd in
vncuo. The residue was triturated with heptane/EtOAc to provide a pink solid (329 mg). The

mother liquor was concentrated in /acuo and the residue was purified over Sip. (S0%
EtOAc/hcptanc) to provide a yellow solid (98 mg). Thc solid material (427 mg) was
dissolved in MeOH (30 mL) and treated with charcoal. The suspension was filtered over
celite and the eluent was concentrated in vucuo to provide the title compound (402 mg, yield
46%). LCMS (ESI): [M+H] 382. H NMR (400 MHz, METHANOL-da) 8 8.35 (s, 1H), 6.13
(s, IH), 5.21-5.47 (m, 1H), 3.85-4.03 (m, 4H), 3.55 (d, J=14.56 Hz, IH), 3.13 (d, J=11.29 Hz,
1H), 2.47-2.73 (m, 3H), 2.17 (s, 3H), 1.52-1.72 (m, 1H), 1.23 (d, J=S.S2 Hz, 3H).

N-(4-Fluoro-5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl) oxy)-2-methylpyrrulidin-1-

yl)methyl)thiazol-2-yl)acetamide: Sodium triacctoxyborohydridc (100.3 g, 473.1 mmol)
was added to a mixture of 4-methoxy-6-[(3R,SS)-S-methylpyrrolidin-3-yl]oxy-pyrimidine (33
g, 158 mmol) and acetic acid (18.9 g, 315 mmol, 18.0 mL) in EtOAc (743 mL) at 40
67
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min, A/-(4-fluoro-5-formyl-thiazol-2-yl)acetamide (30.7 g, 163 mmol) was added to

the mixture. After 2h at 40 'C, the mixture was cooled to tt and stined overnight. A solution

of 1N HC1 (315 rnL) was slowly added to the reaction. The aqueous layer was separated, and
thc organic layer was extracted with additional 1N HC1 (150 mL). Thc combined HC1 layers
were treated with 50% NaOH to a final pH -11 while being cooled with an ice bath. The

mixture was extracted with DCM and ihe organics were dried over MgSO4, I'iltered, and

conccntratcd in rncuo. Thc residue was triturated with McOH to afford a pink solid. Thc
solid was purified in two batches over Si01 (220g. 20%+60% hcptanc/(3: I EtOAc:EtOH 2%
NHxOH) to afford the title compound (29 g, 48% yield). LCMS (ESI): [M+H] 382.

HNMR: (500 MHz, CDCls) 8 11.16 (br s,
5.28

—

S.39 (m.

1

H), 3.98 (d, J=14.6 Hz.

3.16 (d, J=l 1.1 Hz,
3

H), 1.60

[00137]

—

1.72

1

I

1

H), 8.36 - 8.41 (m,

H), 3.89 3.94 (m,
—

H), 2.65 (dd, J=l 1.1, 6.1 Hz,

1

3

1

H), 6.04 - 6.08 (m,

I

H),

H), 3.64 (d, J=14.6 Hz,

1

H),

H), 2.48 2.57 (m, 2 H), 2.29 2.34 (m,
—

—

(m,2 H), 1.20 1.29 (m. 4 H). FNMR: (471MHz, CDCls) 8-116(s, IF).
—

Intermediate 5

CI~~CI
N~rN

Cl

NBoc
LIHMDS

0
~
~j
N~~N

N Boo

tert-butyl (2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)2-methyipyrrolidine-l-carboxylate:
To a I L round bottom flask charged with tert-butyl (2S,4R)-4-hydroxy-2-methyl-pyrrolidinc-

1-carboxylate (40 g, 198.7S mmol) in THF (100 mL) was added a solution of LIHMDS (1 M,
198.75 mL) at

ri.

and ihc mixture was warmed to 60 "C and stirred for 30 min. The reaction

was cooled to 0 "C and 4,6-dichloropyrimidinc (29.61 g, 198.75 mmol) was added and
stitTcd for 2 h at 60 "C, and then at rt for 16 h. Thc mixture was quenched with

NHsC1

(sat)

at ri, and diluted with EtOAc and ihe layers were separated. The aqueous phase was extracted

with EtOAc (2X), and the combined organics were dried over sodium sulfate and

concentrated. Thc rcsiduc was adsorbed onto silica and purified with thc following gradient

EtOAc/heptane (0~20~100%) to obtain thc title compound (3S.5 g, 113.3 mmol, 57%
yield). LCMS (ESI): [M+H] 313.1. HNMR:

(SOO

MHz, CDCls) 8 8.S7 (s, IH), 6.78 (s, IH),

S.S8 (ii, J=5.5, 2.1 Hz, I H), 3.9S-4.14 (m, 1H), 3.78 (br s, 1H), '3.S7 (br s, 1H), 2.36-2.4S (m,

IH), 1.92 (br d, J=14.0 Hz, IH), 1.59 (s, IH), 1.43-1.49 (m, 9H), 1.33 ppm (br d, J=6.1 Hz,
3H).
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Intermediate 6

0

CI

~OH

&
NBoc

N~~N

&~0
0
~~&

0

NBoc

N~~N

kOTBu

tert-butyl(2S,4R)-4-((6-(2-methoxyethoxy)pyrimidin-4-yl) oxy)-2-meth ylpyrrolidine-1-

carboxylate: To a 500 mL round bottom flask charged with 2-meihoxyethanol (6.32 g, 83.08
rnmol, 6.S2 mL) in THF (200mL) was added potassium tert-butoxide (9.32 g, 83.08 mmol) at
rt, and the mixture was stirred for 30 min. at 60 'C. The mixture was cooled to 0

'C and tert-

butyl (2S,4R)-4-(6-chloropyrimidin-4-yl)oxy-2-methyl-pyirolidine-l-carboxylate (23.70 g,
7S.53 mmol) was added and stirred ai

11

for 16 h. The mixture was quenched with water, and

EtOAc and brine werc subsequently added. The layers werc scparatcd, and thc aqueous layer
was extracted with EtOAc. Thc combined organics were dried over sodium sulfate and

concentrated. Thc residue was purified over silica gel with a gradient EtOAc/heptane

(0~50%) io obtain ihe title compound (16.5

g, 46.7 mmol, 62% yield). ). LCMS (ESI):

[M+Hj 3S4.2. HNMR: (500 MHz, CDCls) 8 8.40 (s, 1H), 6.10 (s, 1H), 5.48-S.53 (m, 1H),

4.48-4.51 (m, 2H), 3.97-4.07 (m, 1H), 3.68-3.79 (m, 3H), 3.50-3.63 (m, 1H), 3.42-3.44 (rn,
3H), 2.37 (br s, 1H), 1.90 (br d, J=14.0 Hz, 1H). 1.47 (s, 9H), 1.24-1.36 (m, 5H), 0. 86-0.90

ppm (m, 1H).
[00139]

Intermediate 7

N~~N

N~~N

4-(2-methoxyethoxy)-6-(((3R,5S)-5-methylpyrrolidin-3-yl)oxy)pyrimidine: A 2L round
bottom flask charged with tert-butyl (2S,4R)-4-[6-(2-mcthoxycthoxy)pyrimidin-4-yljoxy-2-

methyl-pyrrolidine-1-carboxylate (28.S8 g, 80.87 mmol) in DCM was cooled to 0 'C. A
solution of hydrogen chloride (4 M in dioxane, 202.18 mL) was subsequently added. Upon

completion of the rcaciion ihe mixture was conccniratcd, diluted with water and adjusted the

pH -11 with 50% NaOH. Thc mixture was cxtractcd with EtOAc, dried over sodium sulfate,
filtered and concentrated to obtain the title compound (19.21 g, 7S.84 mmol, 93% yield).
LCMS (ESI): [M+H] 254.1. HNMR: (S00 MHz, CDC)s) 8 8.39 (s, 1H), 6.08 (s, 1H), 5.40

(dddd, J=6.8, S.l, 3.4, 1.2 Hz, 1H), 4.47-4.51 (m, 2H), 3.70-'3.74 (m, 2H), 3.42-3,43 (m, 3H),
3.22 (d, J=12.8 Hz, 1H), 3.12-3.19 (m, 1H), 3.00-3.05 (m, 1H), 2.42 (dt, J=14.2, 7.2 Hz, 1H),
1.69 (br s, 2H), 1.45 (dddd, J=14.0, 7.9, 3.1, 1.2 Hz, 1H), 1.27 ppm (d, J=6.7 Hz, 3H).
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Example 1-23

[00140]

I

N

N&N ~

N

F

O

N-(4-fluoro-5-(((2S,4R)-4-((6-(2-methoxyethoxy)pyrimidin-4-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: Sodium triacctoxyborohydride
(48.22 g, 227.52 mmol) was added io a mixture ol'4-(2-methoxyeihoxy)-6-[(3R,5S)-S-

meihylpyrrolidin-3-yl]oxy-pyrimidine (19.21 g, 7S.84 mmol) and acetic acid (9.11 g, 1S1.68
mmol, 8.7 mL) in EtOAc (321.48 g, 3.65 mol. 357mL) at 40 'C. After 5 min, N-(4-fluoro-S-

formyl-thiazol-2-yl)acctamide (14.70 g, 78.12 mmol) was added to the mixture at 40 'C. Thc
reaction turned pink al'ter 30 min. Af'ter 2h ai 40 'C, the reaction was cooled to ri and siined
ai ri 1'or

1

h. Added 1M HC1

(-50 mL until bubbling ceased) to quench the reaction.

Separated thc aqueous layer from the organics and cxtractcd thc organics with -75 mL of 1M
HCl. Collected the aqueous layer and adjusted the pH to -11-12 with 50% NaOH (-75 mL).

Extracted the aqueous with EiOAc, dried the organics over sodium suit'ate and concentrated.
The residue was puril'ied over silica gel with gradient heptane/[EtOAc/EtOH (3:1)] w/1%

TEA

(0~50~) 00%~ ) to obtain the title compound (25 g, S8.76 mmol, 77% yic)d). LCMS

(ESI): [M+H] 426.1. HNMR: (400 MHz, CDCls) 8 10.48 (br s, 1H), 8.36 (s, 1H), 6.10 (s,
1H), 5.30-5.35 (m, 1H), 4.4S-4.48 (m, 2H), 3.97 (d, J=14.7 Hz, 1H), 3.70-3.73 (m, 2H), 3.64

(d, J=14.7 Hz, 1H), 3.49 (d, J=S.S Hz, 1H), 3.42 (s, 3H), 3.15 (d, J=11.0 Hz, 1H), 2.66 (dd,

J=11.0, 6.1 Hz, 1H), 2.48-2.S5 (m, 2H), 2.28-2.30 (m, 3H), 1.S7-1.62 (m, 6H), 1.24 (d, J=6.1
Hz, 3H), -0.12-0.01 (m, 1H).

[00141]

Example 1-24

fg ~+il&-N
N-(5-(((2S,4R)-4-((6-(azetidin-l-yl)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)4-fluorothiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous manner
to Example 1-23 from tet t-butyl (25,4R)-4-hydroxy-2-methylpyrrolidine-l-carboxylate, 4,6-

dichloropyrimidinc, azetidine, and N-(4-fluoro-S-1onnylihiazol-2-yl)acctamide. LCMS (ESl):
[M+H] 407. HNMR: (400 MHz, Methanol-d4) 8 8.12 (s, 1H), S.73 (s, 1H), S.25-5.29 (m,
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1H), 4.0S-4.09 (m, 4H), 4.07-4.08 (m, 1H), 3.64 (d, J=14.5 Hz, 1H), 3.17 (d, J=11.0 Hz, 1H),

2.S9-2.63 (m, 3H), 2.43-2.47 {m, 2H), 2.21 (s, 3H), 1.64-1.67 (m, 1H), 1.28 (d, J=S.S Hz,
3H).

[00142]

Example 1-25

N-(4-fluoro-5-(((2S,4R)-4-((6-(3-fluoroazetidin-l-yl)pyrimidin-4-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in
an analogous manner to Example 1-23 1'rom tert-butyl (2S,4R)-4-hydroxy-2-

mcthylpyrrolidinc-l-carboxylate, 4,6-dichloropyrimidinc, 3-fluoroazctidinc and N-(4-fluoroS-formylthiazol-2-yl)acetamide. LCMS (ESI): [M+H] 425. HNMR: (500 MHz, Methanold4) 8 8.12 (s, 1H), 5.73 (s, 1H), 5.25-5.29 (m, 1H), 4.05-4.09 (m, 4H), 4.07-4.08 (m, 1H),
3.64 (d, .1=14.S Hz, 1H), 3.17 (d, J=11.0 Hz, 1H), 2.59-2.63 (m, 3H), 2.43-2.47 (m, 2H), 2.21
(s, 3H), 1.64-1.67 (m, 1H), 1.28 (d, J=S.5 Hz, 3H).

[00143]

Example 1-26

N-(5-(((2S,4R)-4-((6-(3,3-diiluoroazetidin-1-yl) pyrimidin-4-yl)oxy)-2-methylpyrrolidin-

1-yl)methyl)-4-fluorothiazol-2-yl)acetamide: Thc title compound was prcparcd in an
analogous manner Example 1-23 from tert-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-l-

carboxylate, 4,6-dichloropyrimidine, 3,3-difluoroazctidinc and N-(4-Iluoro-5-formylthiazol-

2-yl)acctamide. LCMS (ESI): [M+H] 443.1. HNMR: (500 MHz, Methanol-d4) 8 8.20 (s,
1H), 5.78 (s, 1H), 5.26-5.29 (m, 1H), 4.36-4.41 (m, 4H), 3.93-3.97 (m, 1H), 3.51-3.58 (rn,
1H), 3.10-3.12 (m, 1H), 2.4S-2.65 (m, 3H), 2.17 (s, 3H), 1.57-1.62 (m, 1H), 1.23 (d, J=S.5

Hz, 3H).

[00144]

Example 1-27

F
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(S)-N-(4-fluoro-5-((3-((6-methoxypyrimidin-4-yl)oxy) pyrrolidin-1-yl) methyl) thiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner of thai in Scheme 2
from /err-butyl (S)-3-hydroxypyrrolidine-) -carboxylate, 4-chloro-6-methoxypyrimidine, and

N-(4-fluoro-5-formylthiazol-2-yl)acctamidc. LCMS (ESI): [M+H] 368. HNMR: (400 MHz,
Methanol-d4) 8 8.36 (s, 1H), 6.14 (s, 1H), 5.42-5.47 (m, 1H), 3.93 (s, 3H), 3.75-3.78 (m, 2H),
2.99-3.02 {m, 1H), 2.83-2.90 (m, 2H), 2.62-2.64 (m, 1H), 2.36-2.38 (m, 1H), 2.19 (s, 3H),
1.96-1.98 (m, ] H).

[00145]

Example 1-28

N~&N

~NT~N

~)

F

NH

7/

p

(R)-N-(4-fluoro-5-((3-((6-methoxypyrimidin-4-yl)oxy)pyrrolidin-1-yl) methyl) thiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner ol'hat in Scheme 2
from tert-butyl (R)-3-hydroxypyrrolidinc-l-carboxylate, 4-chloro-6-mcthoxypyrimidinc, and

N-(4-fluoro-S-formylthiazol-2-yl)acctamidc. LCMS (ESI): [M+H] 368. HNMR:

(SOO

MHz,

Methanol-d4) 8 8.36 (s, 1H), 6.14 (s, 1H), 5.46-5.42 (m, 1H), 3.93 (s, 3H), 3.78-3.71 (m, 2H),
3.00-2.96 (m, 1H), 2.88-2.87 (m, 1H), 2.83-2.80 (m, 1H), 2.62-2.57 (m, 1H), 2.40-2.32 (m,
1H). 2.18 (s, 3H), 1.99-1.93 (m, 1H).

[00146]

Example 1-29
~H

N~~N

0

F

N-(4-fluoro-5-(((2R,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of thai in Scheme 2 from tert-butyl (2R,4R)-4-hydroxy-2-mcihylpyrrolidinc-lcarboxylate, 4-chloro-6-mcthoxypyrimidine, and N-(4-fluoro-5-formylthiazo1-2-yl)acctarnidc.
LCMS (ESI): [M+H] 382. HNMR:

(SOO

MHz, CDCls) 8: 10.71 (br. s, 1H), 8.39 (s, 1H),

S.97 (s, 1H), 5.33-S.3S (m, 1H), 3.93-3.97 (m, 1H), 3.92 (s, 3H), 3.62-3.66 (m, 2H), 2.81-

2.86 (m, 1H), 2.41-2.51 (m, 1H), 2.29 (s, 3H), 2.01-2.07 (m, 1H), 1.83-1.91 (m, 1H), 1.151.22 (m, 3H).

[00147]

Example 1-30

)
F
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N-(4-fluoro-5-(((2S,4S)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from pyrazine terr-butyl (2$ ,4S)-4-hydroxy-Z-methylpyrrolidine-

I-carboxylate, 4-chloro-6-rncthoxypyrimidinc. and N-(4-fluoro-5-formylthiazol-2yl)acctamide. LCMS (ESI): [M+H] 382. HNMR (400 MHz, Methanol-d4) 8 8.35 (d, J=0.75
Hz, I H), 6.07 (d, 1=1.00 Hz, IH), 5.28-S.37 (m, I H), S.Z8-5.37 (m, IH), 3.90-4.00 (m, 4H),

3.67 (d, .1=14.81 Hz, IH), 3.57 (dd, J=6.27, 1].04 Hz, 1H), 2.88 (td, J=6.02, 10.29 Hz, 1H),
2.53 (dd, 1=4.02, 11.04 Hz, IH), 2.18 (s, 3H), 2.09 (ddd, J=1.76, 6.02, 13.80 Hz, IH), 1.87

(ddd, J=7.28, 10.29, 13.80 Hz, 1H), 1.20 (d, J=6.27 Hz, 3H).

[00148]

Example 1-31

"'vii '"Q +i'&-'F

p

N-(4-fluoro-5-(((2R,4S)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Scheme 2 from tert-butyl (2R,4S)-4-hydroxy-2-tncthylpyrrolidinc-lcarboxylate, 4-chloro-6-methoxypyrimidine, and N-(4-lluoro-S-I'ormylthiazol-2-yl)acetamide.
LCMS (ESI): [M+H] 382. 'HNMR: (400 MHz, Methanol-d4) 8 8.3S (s, IH), 6.14 (s, IH),

5.31-5.33 (m, IH), 3.96-4.00 (m, IH), 3.92 (s, 3H), 3.55-3.59 (m, IH), 3.13-3.16 (m, IH),

2.57-2.69 (rn, 3H), 2.18 (s, 3H), 1.62-1.65 (m, IH), 1.25 (d, J = 5.6 Hz, 3H).
[00149]

Example 1-32

F

(S)-N-(4-fluoro-5-((3-((6-methoxypyrimidin-4-yl)oxy) piperidin-1-yl)methyl) thiazol-2-

yl)acetamide: Thc title compound was prcparcd in an analogous manner of that in Scheme 2
from tert-butyl (S)-3-hydroxypiperidine-l-carboxylate, 4-chloro-6-methoxypyrimidine, and

N-(4-fluoro-S-fonnylthiazol-2-yl)acetamide. LCMS (ESI): [M+H] 382. HNMR: (400 MHz,
Methanol-d4) 8 8.33 (s, I H), 6.14 (s, I H), 5.17-5.13 (m, I H), 3.93 (s, 3H), 3.67-3.65 (m, 2H),

2.93-2.90 (m, IH). 2.66-2.65 (m, IH), 2.45-2.44 (s, IH), 2.36-2.35 (s, IH), 2.18 (s, 3H), 1.961.95 (m, 1H), 1.8S-1.84 (m, IH), 1.67-1.58 (m, 2H).
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Example 1-33

(R)-N-(4-fluoro-5-((3-((6-methoxypyrimidin-4-yl)oxy)piperidin-1-yl)methyl) thiazol-2-

yl)acetamide: Thc title compound was prepared in an analogous manner of that in Schcmc 2
from /er/-butyl (R)-3-hydroxypipcridine-l-carboxylate, 4-chloro-6-mcthoxypyrimidinc, and

N-(4-fluoro-S-formylthiazol-2-yl)acetamidc. LCMS (ESI): [M+H] 382. HNMR: (400 MHz,
Methanol-d4)

8 8.33 (»,

IH), 6.14 (», IH), S.16-5.12 (m, IH), 3.93 (s, 3H), 3.6S (s, 2H), 2.91

(d. J = 8.4 Hz, IH), 2.65 (d, J = 5.6 Hz, I H), 2.44-2.35 (m, 2H), 2.18 (s, 3H), 1.99-1.85 (m,

2H), 1.66-1.57 (m. 2H).

[00151]

Example 1-34

N-(4-fluoro-5-(((2S,5S)-5-((6-methoxypyrimidin-4-yl)oxy)-2-methylpiperidin-Iyl)methyl)thiazol-2-yl)acetamide: The title compound was prcparcd in an analogous
manner of that in Scheme 2 from /er/-butyl (2S.5S)-5-hydroxy-2-methylpipcridine-lcarboxylate, 4-chloro-6-methoxypyrimidine, and N-(4-fluoro-S-fonnyhhiazo1-2-yl)acetamide.
LCMS (ESI): [M+H] 396. HNMR: (SOO MHz, Methanol-d4) 8 8.34 (s, IH), 6.13 (s, IH),
S.08-S.12 (m, I H), 3.94 (s, 3H), 3.83-3.86 (m, 2H), 3.33-3.34 (m, 2H), 3.17-3.19 (m, I H),

2.39-2.40 (m, IH), 2.25-2.29 (m, IH), 2.21 (s, 3H), 2.16 (m, IH), 1.83-1.86 (rn, IH), 1.23 (d,
J=6.0 Hz, 3H).
[00152]

Example 1-35

N-(4-fluoro-5-(((2S,5R)-5-((6-methoxypyrimidin-4-yl)oxy)-2-methylpiperidin-lyl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Scheme 2 from tert-butyl (2$ ,5R)-S-hydroxy-2-methylpiperidine-lcarboxylate, 4-chloro-6-mcthoxypyrimidine, and N-(S-(chloromethyl)-4-fluorothiazol-2yl)acctamidc. LCMS (ESI): [M+H] 396. HNMR: (500 MHz, CDCI») 8 10.95 (brs, IH), 8.37
(s, IH), 6.14 (s, IH), 5.20-S.24 (m, IH), 3.96 (s, 3H), 3.90-3.94 (m, IH), 3.79 (d, J=15.0 Hz,
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IH), 3.98-3.01 (m, IH), 2.55-2.63 (m, 2H), 2.30 (s, 3H), 1.88-1.91 (m, IH), 1.62-1.70 (m,
3H), 1.20 (d, J=6.5 Hz, 3H).

[00153]

Example 1-36
NH

0
(S)-N-(5-((3-((6-methoxypyrimidin-4-yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-

yl)acetamide: The title compound was prcparcd in an analogous manner of that in Scheme 2
I'rom /ert-butyl (S)-3-hydroxypyrrolidine-l-carboxylate, 4-chloro-6-methoxypyrimidine, and

N-(S-formylthiazol-2-yl)acctamidc. LCMS (ESI): [M+H] 350. HNMR: (SOOMHz, Mcthanold4) 8 8.36 (s, IH), 7.26 (s, IH). 6.14 (s, IH), 5.42-S.46 (m, I H), 3.93 (s, 3H), 3.80-3.88 (m,

2H), 2.9S-2.98 (m, IH), 2.79-2.82 (m, IH), 2.58-2.60 (m, IH), 2.36-2.37 (m, 1H), 2.06-2.11
(m, 1H) 2.20 (», 3H), 1.83-1.94 (m, 1H).

[00154]

Example 1-37
NH

0
(R)-N-(5-((3-((6-meth oxypyrimidin-4-yl)oxy)pyrrolidin-1-yl)methyl) thiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner of that in Scheme 2
from tert-butyl (R)-3-hydroxypyrrolidine-l-carboxylate, 4-chloro-6-methoxypyrimidine, and

N-(S-lormylthiazol-2-yl)acetamidc, LCMS (ESI); [M+HJ 350. HNMR;

(SOO

MHz.

Methanol-d4) 8 8.39 (s, IH), 7.29 (s, IH), 6.17 (s, 1H), 5.45-5.49 (m, IH), 3.96 (s, 3H), 3.913.83 (m, 2H), 3.01-2.98 (m, IH), 2.93-2.88 (m, IH), 2.8S-2.82 (m, IH), 2.64-2.S9 (m, IH),

2.43-2.36 (m, 1H), 2.22 (s, 3H), 2.02-1.96 (m, IH).
[00155]

Example 1-38

)

NH

0
N-(5-(((2R,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from tert-butyl (2R,4R)-4-hydroxy-2-methylpyrrolidinc-lcarboxylate, 4-chloro-6-mcthoxypyrimidinc, and N-(5-formylthiazol-2-yl)acctamidc. LCMS
(ESI): [M+HJ 364. HNMR: (500 MHz, Methanol-d4) 8 8.34 (s, IH), 7.24 (s, IH), 6.08 (s,

IH), S.31-5.33 (m, IH), 4.12 (d, J = 14.S Hz, IH), 3.92 (s, 3H), 3.68 (d, J = 14.0 Hz, IH),
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3.52-3.S6 (m, 1H), 2.85-2.87 (m, 1H), 2.46-2.49 (m, 1H), 2.20 (s, 3H), 2.07-2.11 (m, 1H),
1.85-1.94 (m, 1H), 1.21 (d, J = 6.0 Hz, 3H).

[00156]

Example 1-39

N ~&N

0
N-(5-(((2S,4S)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner of that in Scheme 2 1'rom tetx-butyl (25,4$ )-4-hydroxy-2-methylpyrrolidine-lcarboxylate, 4-chloro-6-mcthoxypyrimidinc, and N-(S-formylthiazol-2-yi)acctamidc. LCMS
(ESI); [M+H] 364. HNMR: (400 MHz, Methanol-d4) 8 8.37 (s, 1H), 7.27 (s, 1H), 6.11 (s,
1H), 5.34-5.36 (m, 1H), 4.15 (d, i=14.4 Hz. 1H). 3.95 (s, 3H), 3.71 (d, J=14.0 Hz, 1H), 3.55-

3.60 (m, 1H), 2.88-2.91 (m, 1H), 2.49-2.S3 (m, 1H), 2.23 (», 3H), 2.11-2.14 (m, 1H), 1.921.94 (m, 1H), 1.24 (d, J=6.0 Hz, 3H).

[00157]

Example 1-40

N-(5-(((2R,4S)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that. in Scheme 2 from /er/-butyl (2R,4S)-4-hydroxy-2-methylpyrrolidine-lcarboxylate, 4-chloro-6-mcthoxypyrimidinc, and N-(5-formylthiazol-2-yl)acctamidc. LCMS
(ESI); [M+H] 364. HNMR: (500 MHz, Methanol-d4) 8 8.34 (s, 1H), 7.26 (s, 1H), 6.13 (s,
1H), S.30-5.33 (m, 1H), 4.11-4.15 (m, 1H), 3.92 (s, 3H), 3.52-3.5S (m, 1H), 3.08-3.11 (m,
1H), 2.54-2.65 (m, 3H), 2.19 (s, 3H), 1.61-1.6S (m, 1H), 1.24 (d, l=S.S Hz. 3H).

[00158]

Example 1-41

VII +~i)-NH
0
(5)-N-(5-((3-((6-methoxypyrimidin-4-yl)oxy)piperidin-1-yl)methyl) thiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner oi that in Scheme 2
from /er/-butyl (S)-3-hydroxypipcridinc-l-carboxylate, 4-chloro-6-mcthoxypyrimidinc, and

N-(5-formylthiazol-2-yl)acctamidc. LCMS (ESI): [M+H] 364. HNMR: (500 MHz,
Methanol-d4) 8 8.17 (s, 1H), 7.13 (s, 1H), 5.98 (s, 1H), 5.0S (br s, 1H), 3.76 (s, 3H), 3.7476
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3.76 (m, 2H), 2.84-2.85 (m, IH), 2.60-2.61 (m, I H), 2.28-2 46 (m, 2H), 2.03 (s, 3H), 1.711.75 (m, 2H), 1.51-1.55 (m, 2H).

[00159]

Example 1-42

VII

O~I

H)-NH

(R)-N-(5-((3-((6-methoxypyrimidin-4-yl)oxy)piperidin-1-yl)methyl) thiazol-2-

yl)acetamide: The title compound was prcparcd in an analogous manner of that in Scheme 2
I'rom /ert-butyl (R)-3-hydroxypiperidine-l-carboxylate, 4-chloro-6-methoxypyrimidine, and

N-(S-formylthiazol-2-yl)acctamidc. LCMS (ESI): [M+H] 364. HNMR: (400MHz, Mcthanold4) 8 8.32 (s, IH), 7.23 (s, IH). 6.13 (s, IH), 5.13-S.17 (m, I H), 3.92 (s, 3H), 3.77-3.80 (m,

2H), 2.93 (d, J = 10.4 Hz, IH), 2.67-2.69 (m. IH), 2.43-2.44 (m, 2H), 2.19 (s, 3H), 1.86-2.00
(m, 2H), I.S9-1.67 (m, 2H).

[00160]

Example 1-43
NH

N~&N

N-(5-(((2S,5S)-5-((6-methoxypyrimidin-4-yl)oxy)2-methylpiperidin-l-yl)methyl) thiazol2-yl)acetamide: The title compound was prepared in an analogous manner of that in Scheme
2 I'rom tert-butyl (2S,SS)-S-hydroxy-2-methylpiperidine-l-carboxy(ate, 4-chloro-6-

methoxypyrimidinc, and N-(S-I'ormylthiazol-2-yl)acetamidc. LCMS (ESI): [M+H] 378.
HNMR: (500 MHz, Methanol-d4) 8 8.34 (s. IH), 7.28 (s, IH), 6.12 (s, IH), 5.11-5.21 (m,

IH), 4.07-4.17 (m, IH), 3.97 (s, 3H), 3.89-3.90 (m, IH), 3.17-3.19 (m, I H), 2.44-2.4S (m,
I

H), 2.22 (s, 3H), 2.17-2.18 (m, IH), 2.01-2.02 (m, IH), 1.87-1.88 (m, IH), 1.48-1.52 (m,

2H), 1.26 (d, 1=6.0 Hz, 3H).

[00161]

Example 1-44

N~&N

)

NH

0
N-(5-(((2S,5R)-5-((6-methoxypyrimidin-4-yl)oxy)-2-methylpiperidin-1-yl)methyl) thiazol2-yl)acetamide: The title compound was prepared in an analogous manner ol that in Scheme
2 from /er/-butyl (2S,M)-5-hydroxy-2-mcthylpipcridinc- l-carboxylate, 4-chloro-6-

mcthoxypyrimidinc, and N-(5-(chloromcthyl)thiazol-2-yl)acctamidc. LCMS (ESI): [M+H]
378. HNMR: (500 MHz, CDCIs) 8 11.4 (brs, IH), 8.36 (s, IH), 7.18 (s, IH), 6.12 (s, IH),
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5.19-5.21 (m, 1H), 3.96 (d, J=lS.O Hz, 1H), 3.93 (s, 3H), 3.87 (d, J=15.0 Hz, 1H), 2.93-2.96
(m, 1H), 2.60-2.63 {m, 2H), 2.29 (s, 3H), 1.85-1.89 (m, 1H), 1.63-1.74 (m, 3H), 1.20 (d,

J=6.0 Hz, 3H).
[00162]

Example 1-45

VII''Ql i)-F

p

(R)-N-(4-fluoro-5-((3-((6-meth oxypyrimidin-4-yl)oxy)pyrrolidin-1-yl) methyl) thiazol-2-

yl)propionamide: The title compound was prepared in an analogous manner of that in
Schcmc 2 from /er/-butyl (R)-3-hydroxypyrrolidinc- l-carboxylate, 4-chloro-6-

mcthoxypyrimidinc, and N-(4-lluoro-5-formy)thiazo)-2-y))propionamidc. LCMS (ESI):
[M+H] 382. HNMR (400 MHz, Methanol-d4) 6 8.36 (s, 1H), 6.13 (d, J=0.75 Hz, 1H), 5.38-

5.49 (m, 1H), 3.93 (s, 3H), 3.68-3.82 (m, 2H), 2.99 (dd, J=6.15, 11.17 Hz, 1H), 2.79-2.93 (m,
2H), 2.5S-2.66 (m, 1H), 2.46 (q, 1=7.53 Hz, 2H), 2.29-2.40 (m, 1H), 1.91-2.03 (m, 1H), 1.19
(1,

J=7.65 Hz, 3H).

[00163]

Example 1-46

p

Cl

N-(4-chloro-5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner of that in Schmne 2 from /er/-butyl (2S.4R)-4-hydroxy-2-mcthylpyrrolidinc- 1carboxylate, 4-chloro-2-methylpyridine, and N-(4-chloro-S-formylthiazol-2-yl)ace{amide.
LCMS (ESI): [M+H] 398.

HNMR: (400 MHz, Methanol-d4) 8 8.34 (d, J=1.00 Hz, 1H),

6.13 (d, J=0.75 Hz, 1H), 5.28-S.40 (m, 1H), 4.04 (d, J=14.S6 Hz, 1H), 3.92 (s, 3H), 3.56 (d,

J=14.56 Hz, 1H), 3.07-3.17 (m, 1H), 2.51-2.73 (m, 3H), 2.18 (s, 3H), 1.56-1.69 (m, 1H), 1.24
(d, J=S.S2 Hz, 3H).

[00164]

Example 1-47

F

p

N-(4-fluoro-5-(((2S,4R)-4-((5-1'luoropyridin-2-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Schcmc 2 from /er/-butyl (2$ ,4R)-4-hydroxy-2-mcthylpyrrolidinc- I78
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carboxylate, 2,5-difluoropyridinc, and N-(4-fluoro-5-fo&mylthiazol-2-yl)acctamide. LCMS
(ESI): [M+H] 369. 'HNMR: (400 MHz, Me&hanoi-d4) 8 7.95 (d, J=2.4 Hz, 1H), 7.45-7.49
(m, 1H), 6.77 (dd, J=9.2, 3.2 Hz, 1H), S.21-5.24 (m, 1H), 3.96 (d, J=14.8 Hz, 1H), 3.S6 (d,

J=14.8 Hz, 1H). 3.10-3.13 (m, 1H), 2.54-2.68 (m, 3H), 2.18 (s, 3H), 1.56-1.64 (m, 1H), 1.24
(d, J=6.0 Hz, 3H).

[00165]

Example 1-48

(S)-N-(5-((3-((2,6-dimethylpyridin-4-yl)oxy) pyrrolidin-1-yl)methyl)-4-fluorothiazol-2-

yl)acetamide: The tifle compound was prepared in an analogous manner ol'hat in Scheme 2
f&

om 4-chloro-2.6-dimcthyipyridinc, tert-butyl (S)-3-hydroxypyrrolidinc-l-carboxyla&c, and

N-(4-fluoro-5-formyithiazol-2-yi)acetamide. LCMS (ESI): [M+H] 365.0. HNMR: (500
MHz, CDCls) 8 10.27 (br., s., 1H), 6.44 (s, 2H), 4.82-4.86 (m, 1H), 3.76-3.79 (m, 2H), 2.993.03 (m, 1H), 2.94-2.98 (m, 1H), 2.82-2.86 (m, 1H), 2.76-2.78 (m, 1H), 2.48 (s, 6H), 2.29-

2.34 (m. 4H), 1.95-2.01.
[00166]

Example 1-49

(R)-N-(5-((3-((2,6-dim ethylpyridin-4-yl) oxy)pyrrolidin-1-yl) methyl)-4-fluorothiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner of that in Scheme 2
from 4-chloro-2,6-dimethylpyridine, tert-butyl (R)-3-hydroxypyrrolidine-l-carboxylate, and
N-(4-Auoro-S-formyl&hiazol-2-yl)acctamidc. LCMS (ESI): [M+H] 365.0. HNMR: (400

MHz, CDCls) 8 10.71 (br., s., 1H), 6.43 (s, 2H), 4. 82-4. 83

(&n,

1H), 3.75 (s, 2H), 2. 84-3.01

(m, 1H), 2.75-2.82 (m, 2H), 2.63-2.64 (m, 1H), 2.47 (s, 6H), 1.97-2.31 (m, 4H), 1.86-1.95
(m, 1H).

[00167]

Example 1-50
[

I

F

t/&

NH

p

N-(5-(((2S,4R)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)methyl)-4-

fluorothiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous manner of
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that in Scheme 2 from 4-chloro-2,6-dimethylpyridine, tert-butyl (25,4R)-4-hydroxy-2-

methylpynolidine-l-carboxylate, N-(4-fluoro-5-fonnylthiazol-2-yl)ace{amide. LCMS (ESI):
[M+H] 379.1. HNMR: (400 MHz, CDClq) 8 10.67 (br. s.. 1H), 6.4S (s, 2H), 4.71-4.73 (m,
1H). 3.96 (d. J = 15.2 Hz. 1H), 3.65 (d, J = 14.8 Hz, 1H), 3.17 (d, J = 10.8 Hz, 1H), 2.53-2.65

(m, 3H), 2.50 (s, 6H), 2.30 (s, 3H), 1.66-1.69 (m, 1H), 1.24 (d, J = 6.0 Hz, 3H).

[00168]

Example 1-51

y
F

NH

p

ol'hat

N-(5-(((2R,4R)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)methyl)-4-

fluorothiazol-2-yl)acetamide: The title compound was prepared in an analogous manner

in Scheme 2 from 4-chloro-2,6-dimcthylpyridinc, /er/-butyl (2R,4R)-4-hydroxy-2-

methylpyrrolidinc-l-carboxylate, and N-(4-fluoro-5-formylthiazol-2-yl)acetamide. LCMS
(ESI); [M+H] 379.0. HNMR: (400 MHz, CDCls) 8 10.09 (br. s, 1H), 6.39 (d, J = 2.8 Hz,

2H), 4.7S-4.79 (m, 1H), 3.93-3.97 {m, 1H), 3.S7-3.64 (m, 2H), 2.80-2.83 (m, 1H), 2.4S-2.50
(m, 7H), 2.28 (s, 3H), 2.03-2.0S (m, 1H), 1.82-1.86 (m, 1H), 1.17 (d, J = 5.6 Hz, 3H).

[00169]

Example 1-52

N-(5-(((2S,4S)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)methyl)-4-

fluorothiazol-2-yl)acetamide: Thc title compound was prepared in an analogous manner of
that in Scheme 2 from tert-butyl (2$ ,4S)-4-hydroxy-2-methylpyrrolidine-f -carboxylate, 4-

bromo-2,6-dimethylpyridine, and N-(4-fluoro-S-fonnylthiazol-2-yl)acetamide. LCMS (ESI):
[M+H] 379, H NMR (400 MHz, Methanol-d4) 8 7.19 (s, 2H), S.3S-5.49 (m. 1H), 4.62-4.74
(m, 1H), 4.50-4.61 (m, 1H). 4.19 (br dd. J=5.14, 13.68 Hz, 1H), 3.93 (td, 1=5.99, 11.86 Hz,
1H), 3.63 (br d, J=13.80 Hz, 1H), 2.S4-2.72 (m, 7H), 2.22 (s, 4H), 1.S6 (d, J=6.27 Hz, 3H).

[00170]

Example 1-53

N-(5-(((2R,4S)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4-

fluorothiazol-2-yl)acetamide: The title compound was prepared in an analogous manner ol
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that in Scheme 2 from 2,6-dimethylpyridin-4-ol tert-butyl (2R,4R)-4-hydroxy-2-

methylpynolidine-l-carboxylate, and N-(5-1'onnylthiazo1-2-yl)ace&amide.. LCMS (ESI):
[M+H] 379.0. 'HNMR; (400 MHz, Methanol-d4) 8 6.S8 (s, ZH), 4.83-4.89 (m, I H), 3.97 (d,

J=14.4 Hz, IH), 3.58 (d, 1=14.4 Hz, IH), 3.12-3.13 (m, IH), 2.5S-2.69 (m, 3H), 2.41 (s, 6H),
2.18 (s, 3H), 1.56-1.61 (m, 1H), 1.23 (d, J=5.6 Hz, 3H).

[00171]

Example 1-54

(S)-N-(5-((3-((2,6-dimethylpyridin-4-yl)oxy) piperidin-1-yl)methyl)-4-fluorothiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner ol'hat in Scheme 2
f&

om 4-chloro-2.6-dimcthyipyridinc, tert-butyl (S)-3-hydroxypipcridinc- l-carboxylate, and

N-(4-fluoro-5-formylthiazol-2-yl)acetamide. LCMS (ESI): [M+H] 379.1. HNMR: (500
MHz, Methanol-d4) 8 6.70 (», 2H), 4.57-4.S3 (m, 1H), 3.72-3.68 (m, 2H), 2.97 (d, .I = 9.S Hz,
I

H), 2.76-2.73 (m, 1H), 2.41-2.35 (m, 6H), 2.33-2.32 (m, 2H), 2.21-2.04 (m, 3H), 1.88 (d, J =

4.S Hz, IH), 1.70 (m, IH). 1.69-1.68 (m, I H). 1.56 (m, IH).

[00172]

Example 1-55

(R)-N-(5-((3-((2,6-dim ethylpyridin-4-yl) oxy)piperidin-1-yl)methyl)-4-fluorothiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner of that in Scheme 2
from 4-chloro-2,6-dimethylpyridine, tert-butyl (R)-3-hydroxypiperidine-l-carboxylate, and
N-(4-Auoro-S-formyi&hiazol-2-yi)acctamidc. LCMS (ESI): [M+H] 379.1. HNMR:

(SOO

MHz, CDCls) 8 6.65 (s, 2H), 4.57-4.52 (m, IH), 3.71-3.68 (m, 2H), 2.98-2.96 (m, IH), 2.762.73 (m, 1H), 2 41 (s, 6H), 2.33-2.31 (m, 2H), 2.21 (s, 3H), 2.02-1.99 (m, I H), 1.88-1.87 (m,
1H), 1.71-1.69 (m, 1H), 1.67-1.SS (m, 1H).

[00173]

Example 1-56

N-(5-(((2S,5S)-5-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpiperidin-1-yl) methyl)-4-

fluorothiazol-2-yl)acetamide: The title compound was prepared in an analogous manner ol
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that in Scheme 2 from 4-chloro-2,6-dimcthylpyridinc, terr-butyl (2S,5S)-5-hydroxy-2-

methylpiperidine-l-carboxylate, and N-(4-Auoro-5-formylthiazol-2-yl)acetamide. LCMS
(ESI); [M+H] 393.1. 'HNMR: (400 MHz, Methanol-d4) 8 6.68 (s, 2H), 4.47-4.48 (m, 1H),

3.92-3.96 (m, 1H), 3.72-3.75 (m. 1H), 3.13-3.15 (m, 1H), 2.41 (s, 6H), 2.36-2.37 (m, 1H),
2.19 (s, 3H), 2.14-2.17 (m, 2H), 1.83-1.84 (m, 1H), 1.43-1.48 (m, 2H), 1.22 (d, J=6.4 Hz,
3H).

[00174]

Example 1-57
N
[

t+NH

F

p

N-(5-(((2S,5R)-5-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpiperidin-1-yl) methyl)-4-

fluorothiazol-2-yl)acetamide: The title compound was prcparcd in an analogous manner of
that in Scheme 2 from 2,6-dimcthylpyridin-4-ol, tert-butyl (25,5S)-5-hydroxy-2-

methylpiperidine-l-carboxylate, N-(4-fluoro-S-formylthiazol-2-yl)acetamide. LCMS (ESI):
[M+H] 393.1. HNMR; (SOO MHz, Methanol-d4) 8 6.66 (s, 2H), 4.61-4.63 (m, 1H), 3.78 (dd,

J=l S.O, 12.S Hz, 2H), 2.93-2.96 (m, 1H), 2.S5-2.62 (m, 2H), 2.39 (s, 6H), 2.18 (s, 3H), 1.831.95 (m, 1H), 1.66-1.73 (m, 3H), 1.20 (d. J=6.0 Hz, 3H).

[00175]

Example 1-58

(S)-N-(5-((3-((2,6-dimethylpyridin-4-yl)oxy) pyrrolidin-1-yl)methyl) thiazol-2-

yl)acetamide. The title compound was prepared in an analogous manner of that in Scheme 2
from 4-chloro-2,6-dimethylpyridine, tert-butyl (S)-3-hydroxypyrrotidine-l-carboxylate, and

N-(5-forrnylthiazol-2-yl)acctamidc. LCMS (ESI): [M+H] 347.1. HNMR: (400 MHz, CDClq)
8 11.2S (br., s., 1H), 7.16 (s, 1H), 6.3S (s, 2H), 4.75-4.79 (m, 1H), 3.73-3.81 (m, 2H), 2.94-

2.98 (m, 1H), 2.71-2.77 (m, 1H), 2.6S-2.68 (m, 1H), 2.S6-2.62 (m, 1H), 2.38 (s, 6H), 2.21-

2.26 (m, 4H), 1.88-1.95 (m, 1H).
[00176]

Example 1-59

0
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(R)-N-(5-((3-((2,6-dimethylpyridin-4-yl)oxy)pyrrolidin-1-yl) methyl)thiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner of thai in Scheme 2
from 4-chloro-2,6-dimethylpyridine, /er/-butyl (R)-3-hydroxypyrrolidine-l-carboxylate, and

N-(5-formylthiazo1-2-yl)acctamidc. LCMS (ESl): [M+H] 347.0. HNMR: (500 MHz, CDCls)
8 11.43 (br s, 1H), 7.23 (s, 1H), 6 42 (s, 2H), 4.85-4.82 (m, 1H), 3.88-3.84 (m, 2H), 3.02-3.01

(m, 1H), 3.04-3.03 (m, ] H), 2.82-2.80 (m, 1H), 2.74-2.73 (m, 1H), 2.72 (s, 6H), 2.45-2.32
(m, 4H), 2.30-1.99 (m, 1H).

[00177]

Example 1-60

N-(5-(((2S,4R)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prcparcd in an analogous
manner of that in Scheme 2 from 4-bromo-2.6-dimethylpyridine, /er/-butyl (2S,4R)-4-

hydroxy-2-methylpyrrolidine-l-carboxylate, and N-(5-(chloromethyl)thiazo1-2-yl)acetamide.
LCMS (ESI): [M+H] 361. HNMR; (400 MHz, Methanol-d4) 8 7.29 (s, 1H), 6.S8 (s, 2H),

4.70-4.85 (m, 1H), 4.16 (dd, J=LOO, 14.06 Hz, 1H), 3.52-3.64 (m, 1H), 3.04-3.16 (m, 1H),

2.50-2.72 (m, 3H), 2.42 (s, 6H), 2.21 (s, 3H), 1.56-1.71 (rn, 1H), 1.26 (d, 1=5.77 Hz, 3H).
[00178]

Example 1-61

0
N-(5-(((2R,4R)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The tiile compound was prepared in an analogous
manner of thai in Scheme 2 from 4-chloro-2,6-dimethylpyridine, /er/-butyl (2R,4R)-4-

hydroxy-2-mcthylpyrrolidinc-l-carboxylate, and N-(5-formylthiazol-2-yl)acctamide. LCMS
(ESI): [M+H] 361.0. HNMR: (SOO MHz, CDCls) 8 11.94 (br s, 1H), 7.20 (s, 1H), 6.42 (s,

2H), 4.77-4.79 (m, 1H), 4.10-4.12 (m, 1H), 3.S3-3.60 (m, 2H), 2.46-2.48 (m, 1H), 2.46 (s,
6H), 2.40-2.43 (m, 1H), 2.30 (s, 3H), 2.07-2.10 (m, 1H), 1.86-1.89 (m, 1H), 1.20 (d, J = 6.0
Hz, 3H).
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Example 1-62

QN

N-(5-(((2S,4S)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from 2,6-dimethylpyridin-4-ol, ter/-butyl (2S,4R)-4-hydroxy-2rncthylpyrrolidinc- l-carboxylate, and N-(S-formylthiazol-2-yl)acctamidc. LCMS (ESI):
[M+HJ 361.0. 'HNMR: (500 MHz, Methanol-d4) 8 7.10 (s, 1H), 6.69 (s, 2H), 4.86 (d, J=3.5

Hz, 1H), 4.01 (d, 1=13.S Hz, 1H), 3.60 (d, J=14.5 Hz, 1H), 3.44 (dd, J=11.5, 6.S Hz, 1H),

2.78-2.80 (m, 1H), 2.44-2.49 {m, 1H), 2.36 (s, 6H), 2.0S (s, 3H), 1.96-2.00 (m, 1H), 1.771.83 (rn, 1H), 1.07 (d, 1=6.0 Hz, 3H).

[00180]

Example 1-63

N-(5-(((2R,4S)-4-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner ot'hat in Scheme 2 from 4-chloro-2,6-dimethylpyridine, tert-butyl (2R,4S)-4-

hydroxy-2-methylpyrrolidinc-l-carboxylate, and N-(5-formylthiazo1-2-yl)acctamide, LCMS
(ESI): [M+HJ 361.0. HNMR: (500 MHz, Methanol-d4) 8 7.30 (s, 1H), 6.60 (s, 2H), 4.88-

4.94 (m, 1H), 4.1S-4.18 (m, 1H), 3.S8-3.61 (m, 1H), 3.11-3.13 (m, 1H), 2.61-2.68 (m, 3H),
2.43 (s, 6H), 2.22 (s, 3H), 1.60-1.63 (m, 1H), 1.27 (d, J=5.S Hz, 3H).

[00181]

Example 1-64

j+NH

0
(S)-N-(5-((3-((2,6-dimethylpyridin-4-yl)oxy) piperidin-1-yl)methyl) thiazol-2-

yl)acetamide: Thc title compound was prcparcd in an analogous manner of that in Schcmc 2
from 4-chloro-2,6-dimethylpyridine, tert-butyl (S)-3-hydroxypiperidine- l-carboxylate, and

N-(S-formylthiazol-2-yl)acetamide. LCMS (ESI): [M+H] 361.0. HNMR: (500 MHz,

CDCln) 8 11.02 (br s, 1H), 7.18 (s, 1H), 6.SO (s, 2H), 4.44-4.41 (m, 1H), 3.78-'3.70 (m, 2H),
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3.03 (d, J = 9.0 Hz, 1H), 2.78 (d, J = 11.5 Hz, 1H), 2.46-2.44 (m, 6H), 2.30-2.28 (m, 3H),

2.18-2.15 (m, 2H), 2.05 (d, J = 9.5 Hz, 1H), 1.84-1.82 (m. 1H), 1.68 (m, 1H), 1.46 (m,
[00182]

1

H).

Example 1-65

0
(R)-N-(5-((3-((2,6-dimethylpyridin-4-yl)oxy)piperidin-1-yl)methyl) thiazol-2-

yl)acetamide: Thc title compound was prcparcd in an analogous manner of that in Scheme 2
from 4-chloro-2,6-dimethylpyridine, /er/-butyl (R)-3-hydroxypiperidine- l-carboxylate, and

N-(S-l'ormylthiazol-2-yl)acetamide. LCMS (ESI): [M+H] 361.0. HNMR: (400 MHz, CDClq)
8 11.01 (br s, 1H), 7.18 (», 1H), 6.54 (s, 2H), 4.44-4.46 (m, 1H), 3.68-3.78 (m, 2H), 2.94-

2.96(rn, 1H), 2.74-2.76 (m, 1H), 2.47 (s, 6H), 2.30 (s, 3H), 2.15-2.30 (m, 2H), 2.02-2.14 (m,
2H), 1.51-1.68 (m, 2H).

[00183]

Example 1-66

N-(5-(((2S,5S)-5-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpiperidin-l-yl) methyl) thiazol2-yl)acetamide: Thc title compound was prepared in an analogous manner of that in Schcmc
2 from 4-chloro-2,6-dimethylpyridine, /er/-butyl (ZS,SS)-S-hydroxy-Z-methylpiperidine-)-

carboxylate, and N-(5-formylthiazol-2-yl)acctamidc. LCMS (ESI): [M+H] 375. L HNMR:
(400 MHz, Methanol-d4) 8 7.23 (s, 1H), 6.55 (s, 2H), 4.38-4.42 (m, 1H), 4.09-4.13 (m, 1H),

3.70-3.74 (rn, 1H), 3.13-3.15 (m, 1H), 2.35 (s, 6H), 2.33-2.34 (m, 1H), 2.20 (s, 3H), 2.132.14 (m, 1H), 2.01-2.07 (m, 1H), 1.83-1.86 (m, 1H), 1.45-1.53 (m, 2H), 1.24 (d, J=6.4 Hz,

[00184]

Example 1-67
N
[

i~NH

0
N-(5-(((2S,5R)-5-((2,6-dimethylpyridin-4-yl)oxy)-2-methylpiperidin-1-yl)methyl)thiazol2-yl)acetamide: Thc title compound was prcparcd in an analogous manner of that in Schcmc
2 from 2,6-dimethylpyridin-4-ol, tert-butyl (2S,5$ )-5-hydroxy-2-methylpiperidine-l-

carboxylate, and N-(5-formylthiazol-2-yl)acetamide. LCMS (ESl): [M+H] 375.1. HNMR:
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(400 MHz, Methanol-d4) 8 7.22 (s, 1H), 6.62 (s, 2H), 4.57-4.59 (m, 1H), 3.91-3.95 (m, 1H),

3.79-3.85 (m, ]H), 2.87-2.90 {m, 1H), 2.6S-2.67 (m, 1H), 2.53-2.S8 (m, 1H), 2.38 (s, 6H),
2.19 (s, 3H), 1.83-1.92 (m, 1H), 1.68-1.80 (m, 3H), 1.20 (d. J = 6.0 Hz, 3H).
[00185]

Example 1-68

0
N-(5-(((2S,4R)-4-((6-methoxypyridazin-3-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Schcmc 2 from /er/-butyl (25,4R)-4-hydroxy-2-mcthylpyrrolidinc-lcarboxylate, 3-chloro-6-mcthoxypyridazinc, and N-(5-formylthiazol-2-yl)acctamidc. LCMS
(ESI): [M+HJ 364. HNMR: (500 MHz, Methanol-d4) 8 7.11 (s, 2H), 5.33-5.37 (m, 1H),

3.98-4.02 (m, 1 H), 3.99 (», 3H), 3.S7-3.60 (m, 1H), 3.20-3.22 (m, 1H), 2.62-2.74 (m, 3H),
2.20 (s, 3H), 1.66-1.68 (m, 1H), 1.27 (d. J = 5.5 Hz, 3H).
[00186]

Example 1-69

N-(5-(((2S,4R)-2-methyl-4-((5-methylpyrazin-2-yl)oxy) pyrrolidin-1-yl) methyl) thiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner of that in Scheme 2
Irom /er/-butyl (25,4R)-4-hydroxy-2-methylpyrrolidine-l-carboxylate, 2-chloro-S-

mcthylpyrazinc, and N-(5-formylthiazol-2-yl)acctamidc. LCMS (ESI): [M+HJ 348.1.
HNMR:

(SOO

MHz, Methanol-d4) 8 8.0S (s, 1H), 7.99 (s, 1H), 7.26 (s, 1H), S.27-S.30 (m,

1H), 4.13-4.15 (m, 1H), 3.54-3.S7 (m, 1H), 3.09-3.12 (m, 1H), 2.S7-2.66 (m, 3H), 2.41 (s,

3H), 2.19 (s, 3H), 1.64-1.67 (m, 1H), 1.25 (d, J=6.0 Hz, 3H).

[00187]

Example 1-70
1

i
0

N-(5-(((2S,4R)-2-methyl-4-((l-methyl-6-oxo-1,6-dihydropyrimidin-4-yl) oxy)pyrrolidin1-yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from terr-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc-lcarhoxylatc, 6-chloro-3-methylpyrimidin-4(38)-one, and N-[5-(chtoromethyl)thiazol-286
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yl]acetamidc. LCMS (ESI): [M+H] 363.1. HNMR: (500 MHz, DMSO-d6) 8 11.95 (br s,
1H), 8.32 (s, 1H), 7.26 (s, 1H), 5.52 (s, 1H), 4.99 (br d, J=4.3 Hz, 1H), 4.02 (d, J=14.0 Hz,
1H), 2.89 (d, J=] 1.6 Hz, 1H), 2.37-2.49 (m, 3H), 2.07-2.13 (m, 4H), 1.4S (s, 1H), 1.24 (s,
1H). 1.14 (d, 1=6.1 Hz, 4H), 0.01-0.05 (rn. 1H).

[00188]

Example 1-71

A.
Tj

r

~j

~)-NH

0
N-(5-(((2S,4R)-4-((6-methoxy-5-methylpyrimidin-4-yl) oxy)-2-meth ylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Scheme 2 from tert-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc- 1carboxylate, 4-chloro-6-methoxy-S-methylpyrimidine, and N-[S-(chloromethyl)thiazol-2yl]acctamidc. LCMS (ESI): [M+H] 378.1. HNMR:

(SOO

MHz, DMSO-d6) 8 12.30 (s, 1H),

7.64 (s, 1H), 5.53 (br s, 1H), 4.77 (br d, J=12.8 Hz. 2H), 4.S2 (br dd, J=13.7, 5.2 Hz, 1H),
3.92 (s, 4H), 3.60-3.79 (m, 2H), 2.82 (dt, J=14.2, 7.2 Hz, 1H), 2.16 (s, 4H), 1.96 (s, 3H),
1.85-1.93 (m, 1H), 1.38-1.48 (m, 4H).

[00189]

Example 1-72

N-(5-(((2S,4R)-4-((2,5-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamidet The title compound was prepared in an analogous
manner of that. in Scheme 2 from /er/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine- 1carboxylate, 4-chloro-2,5-dimcthylpyridinc, and N-(4-fluoro-5-formytthiazo1-2-yl)acctamidc.
LCMS (ESI): [M+H] 361. HNMR: (400 MHz, Methanol-d4) 8 8.00 (s, 1H), 7.28 (s, 1H),
6.71 (s, 1H), 4.90-4.91 (m, 1H), 4.15 (d, J=14.0 Hz, 1H), 3.61 (d, J=14.4 Hz, 1H), 3.14 (d,

J=10.8 Hz, 1H), 2.62-2.73 (m, 3H), 2.43 (s, 3H), 2.19 (s, 3H), 2.13 (s. 3H), 1.61-1.68 (m,
1H), 1.26 (d, J=5.6 Hz, 3H).

[00190]

Example 1-73
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N-(5-(((2S,4R)-4-((5-methoxypyrazin-2-yl)oxy)-2-methylpyrrolidin-1-yl) methyl)thiazol-

2-yl)acetamide: The title compound was prepared in an analogous manner of thai in Scheme
2 from rerr-butyl {2S,4R)-4-hydroxy-2-meihylpynolidine-l-carboxylate, 2-chloro-5-

rncthoxypyrazine. and N-(4-tluoro-5-fotTnylthiazol-2-yl)acetamidc. LCMS (ESI): [M+HJ
364.

HNMR: (400 MHz, DMSO-d6) 6 7.85-7.86 (m, 2H), 7.25 (s, 1H), 5.09-5.14 (m, 1H),

4.01-4.04 {m, 1H), 3.84 (s, 3H), 3.42-3.46 (m, I H), 2.90-2.93 (m, 1H), 2.39-2.44 (m, 3H),
2.10 (s, 3H), 1.47-1. S2 (m, 1H), 1.14 (d, J=6.0 Hz, 3H).
[00191]

Example 1-74

or
0
N-(4-fluoro-5-(((2S,4R)-4-((5-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner oi'hai in Scheme 2 1'rom ter/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine- 1carboxylate, 4-chloro-S-methoxy-pyrimidine, and N-[S-(chloromcthyl)ihiazo1-2-ylJacctamide.
LCMS (ESI): [M+HJ 364.1. HNMR: (500 MHz, DMSO-d6) 6 11.9S (br s, 1H), 8.31 (s, 1H),
8.20 (s, 1H), 7.26 (s, 1H), S.29-5.36 (m, 1H), 4.03 (d, J=14.0 Hz, 1H), 3.8S (s, 3H), 3.47 (br
d, J=14.0 Hz, 1H), 2.95 (d, J=11.6 Hz, 1H), 2.S1-2.6S (m, 3H), 2.36-2.48 (m, 1H), 2.07-2.13

(m, 4H), 1.S2 (ddd, J=13.3, 9.3, 4.3 Hz, 1H), 1.23 (s, 1H), 1.1S (d, J=6.1 Hz, 4H).

[00192]

Example 1-75
I

0
N-(5-(((2S,4R)-4-((2-methoxy-6-methylpyrimidin-4-yl) oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Scheme 2 from tert-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine- 1carboxylate, 4-chloro-6-methoxy-2-methylpyrimidine, and N-[S-(chloromcihyl)thiazol-2ylJacctamidc. LCMS (ESI): [M+HJ 378.1. HNMR: (500 MHz. DMSO-d6) 8 12.30 (s, 1H),
7.63 (s, 2H), 6.06 (s, 1H). 5.44-5.60 (m, 2H), 4.75 (br d, J=13.4 Hz, 2H), 4.49 (br dd, J=13.1,

4.6 Hz, 2H), 3.45-3.68 (m, 3H), 2.83 (dt, J=14.6, 7.3 Hz, 2H), 2.S4-2.62 (m, 2H), 2.44 (s,
SH), 2.16 (s, 3H), 1.75-1.87 (m, 2H), 1.40 (br d, J=6.7 Hz, 3H).
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Example 1-76

0

0
N-(5-(((2S,4R)-4-((6-acetylpyrimidin-4-yl) oxy)-2-methyl pyrrolidin-1-yl) methyl)-4-

fluorothiazol-2-yl)acehtmide: The title compound was prepared in an analogous manner of
that in Scheme 2 from ter/-butyl (2$ ,4R)-4-hydroxy-2-methylpyrrolidine-l-carboxylate, 1-(6-

chloropyrimidin-4-yl)ethanonc, and N-[5-(chloromethyl)thiazol-2-yl]acctamidc. LCMS
(ESI): [M+H] 376.1. HNMR: (500 MHz, DMSO-d6) 6 12.27-12.45 (m, 1H), 9.01 (s, 1H),
7.63 (s, 1H), 7.19-7.29 (m, 1H), 5.26 (s, 1H), 4.67 (br d, J=14.0 Hz, 1H), 4.51 (br s, 1H),

4.35-4.48 (m, 2H), 3.12 (br s, 1H), 2.80-3.00 (m, 2H), 2.60-2.65 (m, 3H), 2.16 (br s, 3H),
1.90 (br s, 2H), 1.36 (br d, 1=6.1 Hz. 3H).

[00194]

Example 1-77
F

0
N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((6-(2,2,2-trif1uoroethoxy) pyrimidin-4-

yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in
an analogous manner of that in Scheme 2 from tert-butyl (2S,4R)-4-hydroxy-2-

methylpyrrolidinc- 1-carboxylate 2,2,2-trifluorocthanoh and N-[5-(chloromcthyl)thiazol-2ylJacctarnide. LCMS (ESI): [M+HJ 432. HNMR: (500 MHz, DMSO-d6) 6 12.30 (br s, 1H),
7.63 (br s, 1H), 6.46-6.55 (rn, 1H), 5.55 (br s, 1H), 5.02-5.15 (m, 2H), 4.76 (br d, J=12.8 Hz,
1H), 3.49-3.71 (m, 1H), 2.74-2.96 (m, 1H), 2.52-2.71 (m, 3H), 2.16 (s, 3H), 1.78-1.93 (m,
1H), 1.41 (br d, 1=6.1 Hz, 4H).

[00195]

Example 1-78

y

NH

0
N-(5-(((2S,4R)-4-((6-fluoropyrimidin-4-yl) oxy)-2-methylpyrrolidin-1-yl) methyl) thiazol-

2-yl)acetamide: The title compound was prepared in an analogous manner oi'hat in Scheme
2 from tert-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc-l-carboxylate, 4,6-

difluoropyrimidine, and N-[5-(chloromethyl)thiazol-2-yl]acetamide. LCMS (ESI): [M+H]
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352.1. HNMR: (500 MHz, DMSO-r/6) 6 12.30 (br s, 1H), 8.66 (d, J=1.8 Hz, 1H), 7.63 (s,
1H), 6.80 (s, 1H), 5.S2-5.68 (m, 1H), 4.76 (br d, J=14.0 Hz, 1H), 4.42-4.62 (m, 1H), 3.50-

3.82 (m, 2H), 2.87 (dt, J=14.6, 7.3 Hz, 1H), 2.16 (s, 3H), 1.77-1.97 (m, 1H), 1.37-1.48 (m,
4H).

[00196]

Example 1-79
F

0

F
i

N~rN

S

N~jj)
N

NH

0

N-(5-(((2S,4R)-2-methyl-4-((6-(trifluoromethyl) pyrimidin-4-yl)oxy)pyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner ot'hat in Scheme 2 from rert-butyl (25,4R)-4-hydroxy-2-methylpynolidine-lcarboxylate, 4-chloro-6-(trifluoromcthyl)pyrimidine, and N-[5-(chloromcthyl)thiazol-2yl]acetamide. LCMS (ESI): [M+H] 402.1. HNMR: (500 MHz, DMSO-d6) 8 12.26-12.37
(m, 1H), 7.55-7.73 (m, 1H), 7.47 (s, 1H), 5.67 (br s, 2H), 4.77 (br d, 1=12.8 Hz, 1H), 4.40-

4.62 (m, 1H), 2.81-2.95 (m, 2H), 2.13-2.19 (m, 5H), 2.07 (s, 1H), 1.87-2.00 (m, 1H), 1.44 (br
d, 1=6.1 Hz, 5H).

[00197]

Example 1-80

A

0

N-(5-(((2S,4R)-4-((5-(dilluoromethoxy)pyrimidin-2-yl) oxy)-2-methylpyrrolid in-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner of that in Schmnc 2 from tert-butyl (2S.4R)-4-hydroxy-2-mcthylpyrrolidinc- 1carboxylate, 2-chloro-S-(difluoromethoxy)pyrimidine, and N-[S-(chloromethyl)thiazol-2yl]acctamide. LCMS (ESI): [M+H] 400.1. HNMR: (500 MHz, DMSO-d6)

8 11.9S (s, 1H),

8.SS (s, 1 H), 7.26 (s, 1H), 7.19 (s, 1 H), 7.33 (s, 1H), S.17-S.24 (m, 1H), 4.06 (s, 1H), 4.03 (s,

1H), 3.47 (br d, J=14.0 Hz. 1H). 2.95 (d, J=11.6 Hz, 1H), 2.52-2.62 (m, 3H), 2.42-2.49 (m,
1H), 2.08-2.15 (m, 3H), 1.52 (ddd, J=13.0, 8.7, 4.0 Hz, 1H), 1.17 (d, J=6.1 Hz, 4H).

[00198]

Example 1-81
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N-(5-(((2S,4R)-4-((3,5-dimethylpyrazin-2-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from terr-butyl (2$ ,4R)-4-hydroxy-2-methylpyrrolidine-lcarboxylate, 2-chloro-3,5-dimethylpyrazinc. and N-(5-formylthiazol-2-yl)acctamidc. LCMS
(ESI): [M+H] 362. HNMR: (400 MHz, Methanol-d4) 8 7.81 (s, IH), 7.32 (s, IH), 5.32-5.33
(m, 1H), 4.22-4.23 (m, ] H), 3.69-3.70 (m, 1H), 3.13

-

3.19 (m, I H), 2.57 - 2.65 (m, 3H), 2.41

(s, 3H), 2.37 (s, 3H), 2.19 (», 3H), 1.72-1.73 (m, 1H), 1.31 (d, J=4.4 Hz, 3H).

[00199]

Example 1-82

N-(5-(((2S,4R)-2-methyl-4-((2-methyl pyridin-4-yl)oxy) pyrrolidin-1-yl)methyl) thiazol-2-

yl)acetamide: Thc title compound was prcparcd in an analogous manner of that in Schcmc 2
from /er/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine- l-carboxylate, 4-chloro-2-

mcthylpyridine, and N-(5-(chloromcthyl)thiazol-2-yl)acetamidc. LCMS (ESI): [M+H] 347.
HNMR: (400 MHz, Methanol-d4) 8 8.18 (d, J=S.77 Hz, 1H), 7.29 (s, I H), 6.67-6.82 (m,
2H). 4.78-4.92 (m, 1H), 4.16 (d, J=15.06 Hz, 1H). 3.52-3.66 (m, I H), 3.13 (d, J=11.29 Hz,

IH), 2.53-2.73 (m, 3H), 2.46 (s, 3H). 2.21 (s, 3H), 1.57-1.71 (m, IH), 1.26 (d, J=6.02 Hz,
3H).

[00200]

Example 1-83

0
N-(5-(((2S,4R)-4-((6-11uoropyridazin-3-yl)oxy)-2-methylpyrrolidin-1-yl) methyl) thiazol-

2-yl)acetamide: Thc title compound was prcparcd in an analogous manner of that in Schcmc
2 from 3,6-difluoropytddazinc, tert-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc-l-

carboxylate, and N-(S-formylthiazol-2-yl)acetamide. LCMS (ESI): [M+H] 352.0. HNMR:
(400 MHz, Methanol-d4) 8 7.40 (d, J=9.2 Hz, 1H), 7.29-7.33 (m, 1H). 7.27 (s, 1H), 5.39-5.43
(m, IH), 4.13-4.17 (m, IH). 3.53-3.57 (m, IH), 3.16-3.18 (m, IH), 2.57-2.68 (m, 3H), 2.19

(s, 3H), 1.67-1.71 (m, 1H), 1.26 (d. J=6.0 Hz, 3H).

[00201]

Example 1-84

F
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N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyridazin-3-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from terr-butyl (2$ ,4R)-4-hydroxy-2-methylpyrrolidine-lcarboxylate, 3-chloro-6-rncthoxypyridazinc, and N-(4-fluoro-5-formylthiazo1-2-yl)acctamide.
LCMS (ESI): [M+HJ 382.1. HNMR: (500 MHz, Methanol-d4) 8 7.11 (s, 2H), 5.33-5.37 (m,
I

H), 3.98-4.02 (m, 1H), 3.99 (s, 3H), 3.S7-3.60 (m, I H), 3.20-3.22 (m, 1H), 2.62-2.74 (m,

3H), 2.20 (s, 3H), 1.66-1.68 (m, IH), 1.27 (d, J = S.5 Hz, 3H).

Example 1-85

[00202]

N-(4-fluoro-5-(((2S,4R)-4-((6-fluoropyridin-3-yl)oxy)-2-methylpyrro[idin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Schcmc 2 from /er/-butyl (2S„4R)-4-hydroxy-2-mcthylpyrrolidinc-1carboxylate, 6-fluoropyridin-3-ol, and N-(4-fluoro-5-formylthiazol-2-yl)acctamidc. LCMS
(ESI): [M+H] 369. HNMR: (500 MHz, Methanol-d4) 8 7.7S (s, IH), 7.46-7.50 (m, IH), 6.98

(dd, J=8.8, 3.2 Hz, 1H), 4.78-4.80 (m, 1H), 3.96-4.00 (m, 1H), 3.57-3.60 (m, IH), 3.1S-3.18
(m, I H), 2.S8-2.68 (m, 3H), 2.18 (s, 3H), 1.56-1.63 (m, 1H), 1.25 (d, J=S.6 Hz, 3H).

Example 1-86

[00203]

QiY

~+i &-«
0

N-(5-(((2S,4R)-4-((5-fluoropyrimidin-2-yl) oxy)-2-methylpyrrolidin-I-yl) methyl) thiazol-

2-yl)acetamide: The title compound was prepared in an analogous manner of that in Scheme
2 from 2-chloro-S-fluoropyrimidinc, /er/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-l-

carboxylate, and N-(5-formylthiazol-2-yl)acctarnidh. LCMS (ESI): [M+HJ 352.0. HNMR:
(500 MHz, CDCls) 8 12.14 (br s,
(d, J=14.SO Hz,

6.48 Hz,
H), 1.10

[00204]

I
—

1

I

H), 8.26 (s, 2 H), 7.14 (s,

H), 3.S2 (d, J=14.SO Hz,

I

I

H), S.05

H), 3.10 (d, J=11.14 Hz,

I

-

S.19 (m,

I

H), 4.02

H), 2.62 (dd, J=11.22,

H), 2.40 2.S5 (m, 2 H), 2.19 2.28 (m, 3 H), 1.70 (ddd, 1=13.01, 8.66, 4.27 Hz,
—

—

1.26 (m. 5 H), 0.81 (t, J=6.94 Hz, I H).

Example 1-87

0
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N-(5-(((2S,4R)-4-((5-fluoro-4-methyl pyridin-2-yl) oxy)-2-methyl pyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from tert-butyl (2$ ,4R)-4-hydroxy-Z-methylpyrrolidine-lcarboxylate, 2-bromo-5-fluoro-4-methylpyridinc, and N-(5-formylthiazo1-2-yl)acctamide.
LCMS (ESI): [M+H] 365. HNMR: (500 MHz, CDCl;) 8 11.46 (brs, 1H), 7.79 (s, 1H), 7.20
(s, 1H), 6.56 (d, J=S.O Hz, 1H), 5.20-5.23 (m, 1H), 4.10-4.13 (m, 1H), 3.S6-3.59 (m, 1H),

3.09-3.12 (m, ]H), 2.S6-2.61 (m, 1H), 2.48-2.52 (m, 2H), 2.29 (s, 3H), 2.22 (s, 3H), 1.621.66 (rn, 1H), 1.24 (d, 1=5.5 Hz, 3H).

[00205]

Example 1-88

N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyrazin-2-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Scheme 2 from tert-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc- 1carboxylate, 2-chloro-6-methoxypyrazine, and N-(4-fluoro-5-f'onnylthiazo1-2-yl)ace{amide.
LCMS (ESI): [M+H] 382.1. HNMR: (500 MHz, Methanol-d4) 8 7.70 (s, 2H), S.29-S.31 (m,
1H), 3.97-4.00 (m, 1H), 3.94 (s, 3H), 3.56-3.60 (m, 1H), 3.18-3.20

(m, 1H), 2.73-2.77 (m,

1H), 2.60-2.65 (m, 2H), 2.18 (s, 3H), 1.64-1.69 (m, 1H), 1.25 (d, J=5.2 Hz, 3H).

[00206]

Example 1-89

p
N-(4-fluoro-5-(((2S,4R)-4-((5-methoxypyrimidin-2-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that Scheme 2 from tert-buty) (2S,4R)-4-hydroxy-2-methylpyrrolidine-lcarboxylate, 2-chloro-5-mcthoxypyrimidine, and N-(4-fluoro-5-formylthiazo1-2-yl)acctarnidc.
LCMS (ESI): [M+H] 382. HNMR: (400 MHz, Methanol-d4) 8 8.26 (s, 2H), S.29-5.30 (m,
1H), 4.07-4.11 (m, 1H), 3.87 (s, 3H), 3.70-3.73 (m, 1H), 3.24-3.25 (m, 1H), 2.64-2.89 (m,

3H), 2.18 (s, 3H), 1.73-1.75 (m, 1H), 1.30 (d, J=5.6 Hz, 3H).

[00207]

Example 1-90
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ol'hat

N-(5-(((2S,4R)-4-((5-chloropyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4-

lluorothiazol-2-yl)acetamide: The title compound was prepared in an analogous manner

in Scheme 2 from rer/-butyl (2$ 4R)-4-hydroxy-2-methy)pyrrolidine-) -carboxy) ate, S-

chloro-2-fluoropyridinc, and N-(4-fluoro-5-formylthiazol-2-yl)acetamidc. LCMS (ESI):
[M+H) 385.

HNMR: (400 MHz, CDCls) 8 10.57 (br.s, 1H), 8.03 (d, J=2.4 Hz, 1H), 7.48

(dd, J=8.8, 2.4 Hz, 1H), 6.70 (d, J=8.8 Hz, 1H), 5.2S-S.27 (m, 1H), 3.97 (d, J=14.4 Hz, )H),

3.64 (d, J=14.8 Hz, 1H), 3.14-3.17 (m, 1H), 2.6Z-Z.67 (m, 1H), 2.49-2.SS (m, 2H), 2.29 (s,
3H), 1.63-1.67 (m. 1H). 1.24 (d, J=5.2 Hz. 3H).

[00208j

Example 1-91

F

p

N-(4-fluoro-5-(((2S,4R)-4-((4-methoxypyrimidin-Z-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner ot'hat in Scheme 2 from /crt-butyl (2S,4R)-4-hydroxy-2-methylpynolidine-lcarboxylate, 2-chloro-4-mcthoxypyrimidinc, and N-(4-fluoro-5-formylthiazo1-2-yl)acctamidc.
LCMS (ESI): [M+H] 382. HNMR: (400 MHz, CDClq) 8 10.57 (br s, 1H), 8.13 (d, J=5.5 Hz,
1H), 6.33 (d, J=S.S Hz, 1H), 5.22-S.28 (m, 1H), 3.95-3.96 (m, 1H), 3.94 (s, 3H), 3.62 (d,

J=14.S Hz, 1H), 3.22 (d, J=11.0 Hz, 1H), 2.68-2.73 (m, 1H), 2.47-2.S8 (m, 2H), 2.29 (s, 3H),
1.73-1.79 (m, 1H), 1.23(d, J=5.5 Hz, 3H).

[00209j

Example 1-92
NH

F

p

N-(4-fluoro-5-(((2S,4R)-4-((2-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Scheme 2 from tert-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc- 1carboxylate, 4-chloro-2-methoxypyrimidine, and N-(4-fluoro-S-fonnylthiazol-2-yl)acetamide.
LCMS (ESI): [M+H) 382.0. HNMR: (400 MHz, Methanol-d4) 8 8.18 (d. J=6.0 Hz 1H), 6.45
(d, J=6.0 Hz, 1H), 5.36-5.40 (m. 1H), 3.97-3.98 (m, 1H), 3.93 (s, 3H), 3.55-3.S8 (m, 1H),

3.15-3.18 (m, 1H). 2.59-2.74 (m, 3H), 2.18 (s, 3H), 1.61-1.67 (m, 1H), 1.23 (d, J=5.6 Hz,
3H).
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Example 1-93

N-(4-fluoro-5-(((2S,4R)-2-methyl-4-(pyrimidin-2-yloxy)pyrrolidin-l-yl)methyl) thiazol-2yl)acetamide: Thc title compound was prepared in an analogous manner of that in Scheme 2
from tert-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc- I-carboxylate, 2-chloropyrimidine,
and N-(4-fluoro-S-fotmylthiazol-2-yl)acetamide. LCMS (ESI): [M+H] 3S2.0. HNMR: (500

MHz, Methanol-d4) 8 8.53 (d, J=5.0 Hz. 2H), 7.06 (t, J=5.0 Hz, IH), 5.30-S.34 (m, I H),

3.93-3.97 (m, IH), 3.53-3.57 (m, IH), 3.15-3.18 (m, IH), 2.58-2.73 (m, 3H), 2.17 (s, 3H),
1.65-1.70 (m, IH), 1.25 (d, J=6.0 Hz, 3H).
[00211]

Example 1-94
F
N
[

j~NH

N-(4-fluoro-5-(((2S,4R)-4-((3-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner of that in Scheme 2 from /er/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-1carboxylate, 2,3-difluoropytidine, and N-(4-fluoro-5-fomtylthiazot-2-yt)acetamidc. LCMS
(ESI): [M+H] 369.0. HNMR:

(SOO

MHz, Methanol-d4) 8 7.87 (d, J=S.O Hz, IH), 7.40-7.44

(m, I H), 6.88-6.92 (m, I H), S.34-S.37 (m, IH), 3.93-3.97 (m, IH), 3.S6-3.S9 (m, IH), 3.1S-

3.17 (m, IH), 2.70-2.74 (m, I H), 2.55-2.61 (m, 2H), 2.18 (s, 3H), 1.66-1.70 (m, I H), 1.2S (d,

J=5.5 Hz, 3H).
[00212]

Example 1-95

QiV ~+i'~&-N~
CI

F

O

N-(5-(((2S,4R)-4-((5-chloropyrimidin-2-yl)oxy)-2-methylpyrrolidin- 1-yl) methyl)-4-

fluorothiazol-2-yl)acetamide: The title compound was prepared in an analogous manner of
that in Scheme 2 from tert-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-l-carboxylate, 2,5-

dichloropyrimidine, and N-(4-fluoro-5-formylthiazoI-2-yl)acetamidc. LCMS (ESI): [M+H]
385.9. HNMR: (500 MHz, CDCIq) 8 10.82 (br s, IH), 8.41 (s, 2H), 5.21-5.22 (m, IH), 3.93
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(d, J=14.5 Hz, IH), 3.62 (d, J=14.5 Hz, 1H), 3.18-3.20 (m, IH), 2.69-2.72 (m, IH), 2.50-2.54

(m, 2H), 2.29 (s, 3H), 1.73-1.74 {m, IH), 1.24 (d, J=6.0 Hz, 3H).

[00213]

Example 1-96
l

i/t-N"

N-(4-fluoro-5-(((2S,4R)-4-((4-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Schcmc 2 from /er/-butyl (25,4R)-4-hydroxy-2-mcthylpyrrolidinc-lcarboxylate, 2,4-difluoropyridine, and N-(4-fluoro-5-formylthiazol-2-yl)acetamidc. LCMS
(ESI): [M+H] 368.9. HNMR: (500 MHz, Methanol-d4) 8 8.07-8.10 (m, 1H), 6.73-6.76 (m,
1H), 6.50-6.S3 (m, 1H), S.29-5.32 (m, 1H), 3.9S-3.98 (m, 1H), 3.S5-3.S8 (m, 1H), 3.12-3.14

(m, IH). 2.56-2.69 (m, 3H), 2.18 (s, 3H), 1.58-1.64 (m, IH), 1.23 (d,

[00214]

J = 5.5 Hz, 3H).

Example 1-97

N-(4-fluoro-5-(((2S,4R)-4-((2-iluoropyridin-4-yl)oxy)-2-methylpyrrolidin-1yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Schcmc 2 from /er/-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc-1carboxylate, 2,4-difluoropyridine, and N-(4-fluoro-S-fonnylthiazol-2-yl)acetamide. LCMS
(ESI); [M+H] 368.9. HNMR: (SOO MHz, Methanol-d4) 8 7.96 (d, J=4.S Hz, IH), 6.82 (d,

J=6,0Hz, I H), 6.55 (d, J=1.5 Hz, I H), 4.89-4.92 (m, IH), 3.96-4.00 (m, I H), '3.S7 -3.60 (m,
I H),

3.16-3.18 (m, IH), 2.61-2.71 (m. 3H), 2.18 (s, 3H), 1.58-1.62 (m, IH), 1.28 (d, J =5. S

Hz, 3H).

[00215]

Example 1-98

N-(4-fluoro-5-(((2S,4R)-4-((5-methoxypyridin-2-yl) oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that. in Scheme 2 from /er/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-lcarboxylate, 2-fluoro-5-mcthoxypyridinc, and N-(5-(chloromcthyl)-4-fluorothiazol-2yl)acetamide. LCMS (ESI): [M+H] 381.1. HNMR:
96

(SOO

MHz, Methanol-d4) 8 7.74 (d,

wo znzn/nnt tsn
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J=3.0 Hz, 1H), 7.31 (dd, J=3.0 Hz, 9.0Hz, 1H), 6.70-6.76 (m, 1H), 5.18-5.19 (m, 1H), 3.96
(d, J=1S.O Hz, 1H ), 3.79 (s, 3H), 3.56 (d, J=14.5 Hz, 1H), 3.11 (d, J=)1.0 Hz, 1H), 2.6S-2.68

(m, 1H), 2.S4-2.S7 (m, 2H), 2.18 (s, 3H), 1.S8-1.63 (m, 1H), 1.24 (d, J=S.S Hz, 3H).

[00216]

Example 1-99

N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyridin-2-yl) oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Scheme 2 from tert-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc- 1carboxylate, 2-chloro-6-methoxypyridinc, and N-(4-fluoro-5-formylthiazol-2-yl)acctamide.
LCMS (ESI): [M+H] 381.0. HNMR: (500 MHz, Methanol-d4) 8 7.S3 (t,

6.30 (d,

J = 7. S Hz, 2H), 5.27-5.30 (m.

J = 8.0 Hz,

1H),

1H), 3.98-4.01 (m, 1H), 3.87 (s, 3H), 3.58-3.61 (m,

1H), 3.17-3.20 (m, 1H), 2.75-2.78 (m, 1H), 2.57-2.62 (m, 2H), 2.20 (s, 3H), 1.64-1.69 (rn,
1H), 1.26 (d,

[00217]

J = 5.5 Hz, 3H).

Example 1-100

~l

~N+j

q)

NH

N-(4-fluoro-5-(((2S,4R)-4-((2-methoxypyridin-4-yl) oxy)-2-methylpyrrolidin-I-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that. in Scheme 2 from /er/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine- 1carboxylate, 4-chloro-2-mcthoxypyridine, and N-(4-fluoro-S-formylthiazol-2-yl)acetamidc.
LCMS (ESI): [M+H] 381.0. HNMR: (500 MHz, Methanol-d4) 8 7.88 (d, J=6.0 Hz, 1H),
6.SO (d, J=4.5 Hz, 1H), 6.20 (s, 1H), 4.81-4.82 (m, 1H), 3.9S-3.98 (m, 1H), 3.8S (s, 3H),

3.55-3.S8 (m, H), 3.13-3.15 (m, 1H), 2.57-2.67 (m, 3H), 2.18 (s, 3H), 1.S6-1.61 (m, 1H),
1

1.23 (d, J=S.5 Hz, 3H).

[00218]

Example 1-101
&+NH
F

O

N-(5-(((2S,4R)-4-((4-chloropyridin-2-yl)oxy)-2-methylpyrrolidin-1-yl)methyl)-4-

fluorothiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous manner of
that in Scheme 2 from tert-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-l-carboxylate, 497
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chloro-2-fluoropyridine, and A/-(4-fluoro-5-formylthiazol-2-yl)acctamide. LCMS (ESI):
[M+H] 384.9. HNMR; (500 MHz, CDCls) 8 11.18 (br s, 1H), 7.99 (d, J=5.S Hr., I H), 6.83

(dd, J=S.5, 2.0 Hz, 1H), 6.76 (d, J=].S Hz, 1H), 5.30-S.31 (m. IH), 3.97 (d, J=15.0 Hz, lH),
3.63 (d, J=14.5 Hz, 1H), 3.14-.16 (m, 1H), 2.64-2.67 (m, 1H), 2.49-2.53 (m, 2H), 2.30 (s,

3H), 1.62-1.66 (m, 1H), 1.24 (d, J=5.S Hz, 3H).

[00219]

Intermediate 8
NBoc

tert-butyl (2S,4R)-4-((5-fluoropyridin-2-yl)oxy)-2-methylpyrrolidine-l-carboxylate: To a
mixture of /eri-butyl (2S,4R)-4-hydroxy-2-methyl-pyrrolidinc-l-carboxylate (262.33 mg,
1.30 mmol) in THF (3.00 mL) was added in NaH (104 mg, 2.61 mmol, 60% purity). After

30 min at room temperature, 2,5-difluoropyridine (150 mg, 1.30 mmol, 118 uL) was added
in the mixture. Thc resulting mixture was stirred 90'C for 2 hours. Thc reaction was

conccntratcd under reduced prcssure and the residue was purified by column chromatography

(petroleum ether/EtOAc = 5/1) on silica gel to provide the title compound (286 mg, 0.965
mmol, 74% yield).
[00220]

Intermediate 9

tert-butyl (2S,4R)-4-((4-chloro-5-1luoropyridin-2-yl)oxy)-2-methylpyrrolidine-l-

carboxylate: n-BuLi (2.5 M, 1.94 mL) was added dropwisc to a mixture of /crt-butyl
(2S,4R)-4-[(5-fluoro-2-pyridyl)oxy]-2-methyl-pyrrolidine-l-carboxylate (720 mg, 2.43
mmol) in THF (20.0 mL) at -78'C under Nz. After 0.5 hour, hexachloroethane

(1.73 g, 7.29

mmol, 826 uL) was added and thc mixture was stirred for another hour. To the mixture was
added NH&CI (saturated aqueous, 15 mL), cxtractcd with EtOAc (3 x 15 mL), and thc

combined organics were dried over NazSOq, filtered and concentrated in vucuo. The residue
was purified by column chromatography (petroleum ether/EtOAc = 10/1) on silica gel to

provide the litle compound (430 mg). LCMS (ESI): [M-tBu+H] 275.
[00221]

Intermediate 10
NBoc
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tert-butyl (2S,4R)-4-((4,5-difluoropyridin-2-yl)oxy)-2-methylpyrrolidine-1-carboxylate:
A mixture

of tert-butyl (25,4R)-4-[(4-chloro-S-fluoro-2-pyridyl)oxy]-2-methyl-pyrrolidine-I-

carboxylate (200 mg, 0.604 mmol) and cesium tluoride (459 mg, 3.02 mmol) in DMSO
(3.00 mL) was stirred at 160"C under N. in microwave for 2 hours. Water (10 mL) was
added and thc mixture was extracted with EtOAc (3 x 10 mL), the combined organic layers
were dried over anhydrous NazSOo filtered and concentrated. The residue was purified by

Prep-HPLC (Column; Welch Xtimate C18 150'"'25mmaSum; Condition: water(10mM
NHqHCOq)-ACN; Begin B: 48; End B: 78; Gradient Time(min): 10; 100'kB Hold

Time(min): to provide thc title compound (101 mg, 0.321 mmol, 53% yield). LCMS (ESI):
[M-tBu+H] 2S9.
[00222]

Example 1-102
N
[

t+NH

F

p

ol'hat

N-(5-(((2S,4R)-4-((4,5-difluoropyridin-2-yl) oxy)-2-meth ylpyrrolidin-I-yl)methyl)-4-

fluorothiazol-2-yl)acetamide: The title compound was prepared in an analogous manner
in Schcmc 2 from tert-butyl (2S,4R)-4-((4,5-difluoropyridin-2-yl)oxy)-2-

mcthylpyrrolidine-1-carboxylate and N-(4-iluoro-5-formylthiazol-2-yl)acctamide. LCMS
(ESI): [M+H] 387.0. HNMR: (500 MHz. CDClz) 8 11.5 (br s,
H), 5.25 (m,

1

H), 3.9 (d, J=14 Hz,

2.6 (dd, J=l I, 6.S Hz,

[00223]

1

1

H), 3.S4 (d, J=14 Hz,

H), 2.40(m, 2 H), 2.19 (s,

Intermediate

3

1

H), 1.10

1

H), 7.9 (d,

1

H), 6.5 (d,

H), 3.10 (d, J=11.14 Hz,
—

1

1

H),

1.26 (d, 3 H).

11

og
~N~CI
N~rN

4-(6-chloropyrimidin-4-yl)morpholine: To a solution of 4,6-dichloropyrimidine (SOO mg,
3.53 mmol) in EtOH (1S.OmL) was added morpholine (S8S mg, 6.71 mmol) and

triethylaminc (747.2 mg, 7.38 mmol). The mixture was stirred at 20 'C lor

3

hours. The

reaction mixture was filtcrcd and thc rcsiduc was washed by EtOH (30 mL) to provide thc
title compound (826 mg, 62% yield). HNMR: (500 MHz, CDCls) 6: 8.38 (s, 1H), 6.48 (s,
1H), 3.76-3.80 (m, 4H), 3.62-3.63 (m, 4H).
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Example 1-103

(.)
N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((6-morpholinopyrimidin-4-yl)oxy)pyrrolidin-1yl)methyl)thiazol-2-yl)acetamide: The title compound was prcparcd in an analogous
manner of that in Scheme 2 from /ev/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine- Icarboxylate, 4-(6-chloropyrimidin-4-yl)morpholinc, and N-(4-fluoro-5-formylthiazol-2yl)acetamide. LCMS (ESI): [M+H] 437.1. HNMR: (400 MHz, CDCls)

8 10.28

(br., s., I H),

8.26 (s, I H), 5.85 (s, IH), S.27-5.35 (m, IH), 3.75-3.97 (m, I H), 3.64-3.74 (m, 5H), 3.52-

3.59 (m, 5H), 3.12-3.16 (m, I H), 2.51-2.61 (m, 3H), 2.29 (s, 3H), 1.24-1.25 (m, 3H).
[00225]

Example 1-104

fll

[

j+NH
0

N-(5-(((2S,4R)-2-methyl-4-((2-methylpyrimidin-4-yl) oxy)pyrrolidin-1-yl)methyl) thiazol-

2-yl)acetamide: The title compound was prepared in an analogous manner of that in Scheme
2 lrom /ev/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-l -carboxylate, 4-chloro-2-methyl-

pyrimidine, and N-[5-(chloromcthyl)thiazol-2-yl]acetarnidh. LCMS (ESI): [M+H] 348.1.
HNMR:

(SOO

MHz, DMSO-d6) 8 12.30 (s, IH), 8.45 (d, J=5.S Hz, IH), 7.S9-7.69 (m, IH),

S.S7 (br s, IH), 4.75 (br s, 2H), 4.46-4.62 (m, 2H), 2.8S (br d, J=7.3 Hz, IH), 2.S9-2.73 (m,

2H), 2.S2-2.55 (m, 5H), 2.12-2.19 (m, 4H). 2.07 (s, IH), 1.84 (br s, IH), 1.41 (br d, J=6.7 Hz,
4H).

[00226]

Example 1-105

N-(4-fluoro-5-(((2S,4R)-4-((5-methoxypyrazin-2-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from /ev/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-lcarboxylate, 2-chloro-5-mcthoxypyrazinc, and N-(4-11uoro-5-formylthiazo1-2-yl)acetamidc.
LCMS (ESI): [M+H] 382. HNMR: (400 MHz, DMSO-d6) 8 7.8S (s, 2H), S.10-5.14 (m,
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1H), 3.86-3.89 (m, 1H), 3.81 (s, 3H), 3.42-3.46 (m, 1H), 2.94-2.97 (m, 1H), 2.53-2.54 (m,

2H), 2.41-2.46 (m, 1H), 2.10 (s, 3H), 1.44-1.49 (m, 1H), 1.12 (d, J=6.0 Hz, 3H).

[00227]

Example 1-106

N-(5-(((2S,4R)-4-((3,5-dimethylpyrazin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4-

fluorothiazol-2-yl)acetamide: Thc title compound was prepared in an analogous manner of
that in Scheme 2 from /err-butyl (25,4R)-4-hydroxy-2-methylpynolidine-l-carboxylate, 2-

chloro-3,5-dimcthylpyrazinc, and N-(4-fluoro-5-formylthiazol-2-yl)acctamidc. LCMS (ESI):
[M+H] 380.

HNMR: (400 MHz, Methanol-d4) 6 7.82 (s, 1H), 5.29-5.30 (m, 1H), 3.39-3.40

(m, 1H), 3.63-3.64 (m, 1H), 3.16-3.17 (m, 1H). 2.60-2.76 (m, 3H), 2.42 (s, 3H), 2.38 (s, 3H),

2.18 (», 3H), 1.67-1.68 (m, 1H), 1.28 (d, J=S.O Hz, 3H).

[00228]

Example 1-107
N
[

F

z+NH
O

N-(5-(((2S,4R)-4-((2,5-dimethylpyridin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4-

fluorothiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous manner of
that in Schcmc 2 from tert-butyl (2$ ,4R)-4-hydroxy-2-rncthylpyrrolidinc-l-carboxylate, 4-

chloro-2,S-dimethylpyridine, and N-(4-fluoro-S-fonnylthiazol-2-yl)acetamide. LCMS (ESI):
[M+H] 379.

HNMR: (400 MHz, Methanol-d4) 8 7.99 (s, IH), 6.69 (s, )H), 4.86-4.89 (m,

1H), 3.97 (d, J=14.5 Hz, 1H), 3.60 (d, J=15.0 Hz, 1H), 3.16 (d, J=11.0 Hz, 1H), 2.73 (dd,

J=11.0, 5.5 Hz, 1H), 2.61-2.64 (m. 2H), 2.43 (s. 3H), 2.18 (s, 3H), 2.12 (s, 3H), 1.60-1.63 (m,
1H), 1.24 (d, J=5.5 Hz, 3H).

[00229]

Example 1-108

7 ~N~j
N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((5-methylpyrazin-2-yl)oxy)pyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Schcmc 2 from tert-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc- 1carboxylate, 2-chloro-5-methylpyrazine, and N-(4-fluoro-5-fonnylthiazol-2-yl)acetamide.
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LCMS (ESI): [M+H] 366. HNMR: (400 MHz, Methanol-d4) 8 8.05 (s, 1H), 8.00 (s, 1H),

5.27-5.29 (m, ] H), 3.96-3.98 {m, 1H), 3.5S-3.58 (m, 1H), 3.12-3.1S (m, 1H), 2.S7-2.69 (m,
3H), 2.42 (s, 3H), 2.18 (s, 3H), 1.60-1.66 (m, 1H), 1.24 (d,

[00230]

J =6.0 Hz, 3H).

Example 1-109

F

O

N-(4-fluoro-5-(((2S,4R)-4-((6-hydroxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 (byproduct isolated from Example 1-22). LCMS (ESl): [M+H]
368.

HNMR: (400 MHz, Methanol-d4) 8 8.04 (d, J=0.75 Hz, 1H), 5.61 (d, J=0.75 Hz, 1H),

S.08-5.23 (m, 1H), 3.95 (dd, J=0.88, 14.68 Hz, 1H), 3.55 (d, J=14.56 Hz, 1H), 3.13 (d,

J=l 1.SS Hz, 1H), 2.47-2.70 (m, 3H), 2.17 (s, 3H), 1.S3-1.71 (m, 1H), 1.16-1.31 (m, 3H)
[00231]

Example 1-110

i+NH
F

O

N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((2-methylpyridin-4-yl)oxy) pyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from tert-butyl (2$ ,4R)-4-hydroxy-2-methylpyrrotidine- 1carboxylate, 4-chloro-2-methylpyridine, and N-(4-fluoro-S-fonuylthiazo1-2-yl)acetamide.
LCMS (ESI): [M+H] 36S.

HNMR: (400 MHz, Methanol-d4) 8 8.17 (d, J=6.02 Hz, IH),

6.66-6.85 (rn, 2H), 4.87-4.93 (m, 1H), 3.97 (dd, J=1.00, 14.56 Hz, 1H), 3.58 (d, J=14.56 Hz,
1H), 3.1S (d, J=11.04 Hz, 1H), 2.52-2.76 (m, 3H), 2.4S (s, 3H), 2.18 (s, 3H), 1.49-1.70 (m,
1H), 1.24 (d, J=6.02 Hz, 3H)

[00232]

Example 1-111

)-NH
F

O

N-(4-fluoro-5-(((2S,4R)-4-((6-fluoropyridazin-3-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Scheme 2 from 3,6-difluoropyridazine, tert-butyl (2S,4R)-4-hydroxy-2-

methylpynolidine-l-carboxylate, and N-(S-(chloromethyl)-4-fluorothiazol-2-yl)acetamide.
LCMS (ES1): [M+H] 370.

HNMR; (400 MHz, Methanol-d4) 8 7.40 (d, J=9.2, 1.6 Hz, 1H),
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7.31-7.33 (m, 1H), S.39-5.43 (m, 1H), 3.96-4.00 (m, 1H), 3.55-3.58 (m, 1H), 3.19-3.22 (m,
1H), 2.57-2.72 (m, 3H), 2.18 (s, 3H), 1.64-1.69 (m, 1H), 1.2S (d, S=6.0 Hz, 3H).

[00233]

Example 1-112

)-N ~
F

p

N-(4-fluoro-5-(((2S,4R)-4-((5-fluoropyrimidin-2-yl) oxy)-2-methyl pyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Schcmc 2 from 2-chloro-5-fluoropyrimidinc, /er/-butyl (2S,4R)-4-hydroxy2-mcthylpyrrolidinc- l-carboxylate, and N-(4-fluoro-5-formylthiazol-2-yl)acctamidc. LCMS
(ESI): [M+HJ 370.0. HNMR: (400 MHz, Methanol-d4) 8 8.46 (s, 2H), 5.20-5.29 (tn, 1H),
3.93 (d, .1=14.4 Hz, 1H), 3.S3 (d, J=14.4 Hz, 1H), 3.14 (d, J=11.2 Hz, 1H), 2.64-2.70 (m, 1H),

2.50-2.62 (m, 2H), 2.15 (s, 3H), 1.59-1.68 (m, 1H), 1.22 (d, J=6.0 Hz, 3H).
[00234]

Example 1-113

F

N-(5-(((2S,4R)-4-((5-(difluoromethyl)pyrazin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)4-fluorothiazol-2-yl)acetamide: The title compound was prepared in an analogous manner
ol that in Scheme 2 from 2-chloro-5-(difluoromethyl)pyrazinc, /er/-butyl (25,4R)-4-hydroxy-

2-mcthylpyrrolidinc- l-carboxylate, and N-(4-fluoro-S-formylthiazol-2-yl)acetamide. LCMS
(ESI): [M+HJ 402.0. HNMR: (400 MHz, Methanol-d4) 8 8.8 (s, 1H), 8.4 (s, 1H), 6.4 (t), 5.6
(m, 1H), 3.93 (d, J=)4 4 Hz, 1H), 3.53 (d, J=14.4 Hz, 1H), 3.3 (d, J=11.2 Hz, 1H), 2.64-2.70
(m, 3H), 2.2 (s, 3H), 1.59-1.68 (m, 1H), 1.22 (d, J=6.0 Hz, 3H).

[00235]

Example 1-114

j+NH
F

p

N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyridin-3-yl) oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner of that in Schcmc 2 from tert-butyl (2S,4$ )-4-hydroxy-2-mcthylpyrrolidinc-lcarboxylate, 6-methoxypyridin-3-ol, and N-(4-fluoro-5-formylthiazol-2-yl)acetamide. LCMS
(ESI): [M+H] 380.9. HNMR:

(SOO

MHz, Methanol-d4) 8 7.68 (d, J = 2.5 Hz, 1H), 7.29 (dd,
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J = 9.0, 3.0 Hz, IH), 6.72 (d, J = 9.0 Hz, 1H), 4.72-4.74 (m, 1H), 3.96-3.99 (m, IH), 3.83 (s,
3H), 3.56-3.59 (m, IH), 3.14-3.16 (m, IH), 2.S4-2.63 (m, 3H), 2.18 (s, 3H), 1.58-1.64 (m,

IH), 1.23 (d,
[00236]

J= 6.0Hz, 3H).

Example 1-115

N-(5-(((2S,4R)-4-((6-fluoropyridin-3-yl)oxy)-2-methylpyrrolidin-1-yl)methyl) thiazol-2-

yl)acetamide: Thc title compound was prcparcd in an analogous manner of that in Schcmc 2
from 6-fluoropyridin-3-ol, tert-butyl (2S,4S)-4-hydroxy-2-mcthylpyrrolidinc- l-carboxylate,
and N-(5-formylthiazol-2-yl)acetamide. LCMS (ESI): [M+H] 351.1. HNMR: (500 MHz,

Methanol-d4) 8 7.7S (s, IH), 7.46-7.49 (m, IH), 7.28 (», IH), 6.97 (dd, J=9.0, 3.0 Hz, I H),
4.79-4.82 (m, IH). 4.13-4.17 (m, IH), 3.56-3.59 (m, IH), 3.12-3.15 (m, IH), 2.S9-2.64 (m,
3H), 2.20 (s, 3H), 1.61-1.65 (m, IH), 1.26 (d, 1=5.5 Hz, 3H).

[00237]

Example 1-116

z+ N H
0
N-(5-(((2R,4S)-2-methyl-4-((6-methylpyridin-3-yl)oxy) pyrrolidin-1-yl)methyl) thiazol-2-

yl)acetamide: The title compound was prepared in an analogous manner of that in Scheme 2
from 6-mcthylpyridin-3-ol, /er/-butyl (25,4S)-4-hydroxy-Z-methylpyrrolidine-l-carboxy)atc,
and N-(5-formylthiazol-2-yl)acetamidh. LCMS (ESI): [M+H] 347. HNMR: (400 MHz,

Methanol-d4) 6 8.02 (d, J=2.76 Hz, I H), 7.29 (s, I H), 7.24 7.28 (m, I H), 7.18 7.22 (m, I
—

H), 4.77 - 4.84 (m,

J=11.04 Hz,

I

I

H), 4.16 (dd, J=14.18, 0.88 Hz,

I

—

H), 3.S9 (d, J=14.31 Hz,

H), 2. S4 - 2.68 (m, 3 H), 2.4S (s, 3 H), 2.21 (s, 3 H), 1.64 (s,

I

1

H), 3.14 (d,

H). 1.27 (d,

J=5.77 Hz, 3 H).
[00238]

Example 1-117

z+NH

N-(4-fluoro-5-(((2S,4R)-4-((5-fluoro-4-methylpyridin-2-yl) oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that. in Scheme 2 from 2-bromo-5-lluoro-4-mcthylpyridine,

S

terr-butyl (25,4R)-4-

hydroxy-2-mcthylpyrrolidinc-I-carboxylate and N-(5-(chloromcthyl)-4-lluorothiazol-2104
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yl)acetamidc. LCMS (ESI): [M+H] 383. HNMR: (400 MHz, Methanol-d4) 8 11.08 (brs,
1H), 7.81 (s, 1H), 6.S7 (d, J=4.8 Hz, 1H), S.20-5.2S (m, 1H). 3.95-3.99 (m, 1H), 3.61-3.65

(m, 1H), 3.12-3.15 (m, ] H), 2.61-2.65 (m, 1H), 2.47-2.52 (m, 2H), 2.30 (s, 3H), 2.22 (s, 3H),

1.59-1.62 (m, 1H), 1.24 (d, 1=5.6 Hz, 3H).

[00239]

Example 1-118

j+NH
F

0

N-(4-fluoro-5-(((2S,4R)-4-((5-fluoro-4-methoxypyridin-2-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of'hat in Scheme 2 1'rom 2-bromo-S-fluoro-4-methoxypyridine, tert-butyl (2S,4R)-4-

hydroxy-2-mcthylpyrrolidinc-l-carboxylate, and N-(4-fluoro-5-formylthiazo1-2-yl)acctamidc.
LCMS (ESI): [M+H] 399.0. HNMR: (400 MHz, Methanol-d4) 67.75 (s, 1H), 6.45 (s, 1H),
S.25 (m, 1H), 3.9 (d, J=14 Hz, 1H), 3.5 (d, J=14 Hz, 1H), 3.1 (d, J=l

1

Hz, 1H), 2.49-2.6 (m,

3H), 2.2 (s, 3H), 1.5-1.6 (m, 1H), 1.2S (d, J=6.0 Hz, 3H).

[00240]

Example 1-119

NQ

~N~j

N-(4-fluoro-5-(((2S,4R)-2-methyl-4-(pyrimidin-5-yloxy)pyrrolidin-1-yl)methyl) thiazol-2yl)acetamide: The title compound was prcparcd in an analogous manner of that in Schcmc 2
from S-bromopyrimidine, tert-butyl (2$ ,4R)-4-hydroxy-2-methylpynolidine-l-carboxylate,
and N-(4-fluoro-5-formyhhiazol-2-yl)acetamide. LCMS (ESI): [M+H] 352.0. HNMR: (400

MHz, Methanol-d4) 8 8.7 (s, 1H), 8.3 (s, 2H), S.3 (m, 1H), 3.93 (d, J=14.4 Hz, 1H). 3.S3 (d,

J=14.4 Hz, 1H), 3.3 (d, J=11.2 Hz, 1H), 2.5-2.7 (m, 3H), 2.2 (s, 3H), 1.5-1.6 (m, 1H), 1.2 (d,

J=6.0 Hz, 3H).
[00241]

Scheme 3

~N+j

y

Np

SB OK. DM80

R'~~ ~N+j

0

0

Representative Procedure A: To a solution of alcohol

(3 cquiv.) in DMSO (0.6 mL) was

added tBuOK (2.5 equiv.). The mixture was stirred at ambient temperature for 30 min,

lollowed by addition ol N-(S-(((2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-methylpyrrolidin1-yl)methyl)thiazol-2-yl)acctamide. Stimng was continued under 60 'C for 16
105

—

72 h. Upon
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completion, the mixture was subjected to C18 prep HPLC-MS (gradient mixture HzO/MeOH
or HzO/MeCN) to afford desired product.
[00242]

Example 1-120
NH

0

I

N-(5-(((2S,4R)-4-((6-((lr,3R)-3-methoxycyclobutoxy) pyrimidin-4-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in
an analogous manner of that in scheme 2 from N-(5-(((2S,4R)-4-((6-chloropyrimidin-4-

yl)oxy)-2-methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamide and (lr,3r)-3methoxycyclobutan-1-ol. LCMS (ESI): [M+H] 434.2.
[00243]

Example 1-121

Q 'Vi) ~N+j

q)

NH

0
N-(5-(((2S,4R)-4-((6-cyclobutoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner ol that in Schcmc

3

from N-(5-(((2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamidc and cyclohutanol. LCMS (ESI): [M+H]
404.2.
[00244]

Example 1-122

0
N-(5-(((2S,4R)-4-((6-(2-methoxyethoxy) pyrimidin-4-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prcparcd in an analogous
manner of that in Scheme

3

from N-(5-(((2$ ,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide and 2-methoxyethan-1-ol. LCMS (ESI):
[M+HJ 408.2.

[00245]

Example 1-123

) — NH
0

I
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N-(5-(((2S,4R)-4-((6-((ls,3S)-3-methoxycyclobutoxy)pyrimidin-4-yl) oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in
an analogous manner of that in Scheme 3 from N-(5-(((2S.4R)-4-((6-chloropyrimidin-4-

y))oxy)-2-mcthylpyrrolidin-1-yl)methyl)thiazo1-2-y))acctatnide and

(1 s,3s)-3-

mcthoxycyclobutan-1-ol. LCMS (ESI): [M+H] 434.2. HNMR: (400 MHz, DMSO+CC4) 8
11.81 (s, 1H), 8.24 (s, 1H), 7.11 (s, 1H), S.99 (s, 1H), S.31

1H), 4.01 (d, J = 14.0 Hz, 1H), 3.62

2.98

—

—

—

S.26 (m, 1H), 4.83

[00246]

—

4.75 (m,

3.55 (m, 1H), 3.46 (d, J = 14.0 Hz, 1H), 3.17 (s, 3H),

2.94 (m, 1H), 2.82 — 2.78 (m. 2H). 2.S9 — 2.S2 (m, 2H), 2.48

3H), 1.96

—

—

2.45 (m, 1H), 2.10 (s,

1.92 (m, 2H), 1.59 — 1.54 (m, 1H), 1.20 (d, J = 5.4 Hz, 3H).

Example 1-124

0
N-(5-(((2S,4R)-2-methyl-4-((6-(oxetan-3-yloxy) pyrimidin-4-yl)oxy) pyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner oi'hai in Scheme

3 1'rom

N-(S-(((2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamide and (ls,3s)-3-mcthoxycyclobuian-l-ol.
LCMS (ESI): [M+H] 406.2.
[00247]

Example 1-125

Q
0
N-(5-(((2S,4R)-2-methyl-4-((6-((1-methylazetidin-3-yl)oxy)pyrimidin-4-

yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in
an analogous manner of that in Scheme 3 1'rom N-(S-(((2S,4R)-4-((6-chloropyrimidin-4-

yl)oxy)-2-mcihylpyrrolidin-1-yl)methyl)thiazol-2-yl)acciamide and l-meihylazctidin-3-ol.
LCMS (ESI): [M+H] 419.0. HNMR: (400 MHz, DMSO+CC14) 8 12.12

—

11.73 (m, 1H),

8.67 (s, 1H), 7.16 (s, 1H), 6.47 (s, 1H), 5.44 — 5.40 (m, 1H), 4.40 — 4.36 (m, 2H), 4.19 — 4.01

(m, OH), 3.83

3H), 1.68

[00248]

—

—

3.69 (m, 2H), 3.50 — 3.40 (m, SH), 3.17

1.SO (m, 1H), 1.23 (s,

—

3.16 (m, 3H), 2.60 (s, 2H), 2.12 (s,

3H).

Example 1-126

0
107
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N-(5-(((2S,4R)-4-((6-ethoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl) thiazol2-yl)acetamide: The title compound was prepared in an analogous manner of thai in Scheme
3

from N-(5-(({2S,4R)-4-{(6-chloropyrimidin-4-yl)oxy)-2-meihylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamidc and ethanol. LCMS (ESI): [M+H] 378.2.
[00249]

Example 1-127

~N+j

i)

NH

0
N-(5-(((2S,4R)-4-((6-isopropoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner of that in Scheme

3

from N-(5-(((2S,4R)-4-{(6-chloropyrimidin-4-yl)oxy)-2-

meihylpynolidin-1-yl)methyl)ihiaxol-2-yl)acetamide and isopropanol. LCMS (ESI): [M+H]
392.2.
[00250]

Scheme 4
R

~CI
N~rN

t-BuOK, DMSO

Yii V

N~j

~NH

0

0

Representative Procedure B: To a solution ol'N-{S-(((25,4R)-4-hydroxy-2mcthylpytTolidin-1-yl)methyl)thiazol-2-yl)acetamidc (1 cquiv.) in DMSO (0.6 mL) was
added /BuOK (1.2 equiv.). The mixture was stirred at ambient temperature for 30 min,
followed by addition of aryl halide (1.2 cquiv.). The mixture was stirred at 60 'C for 16 72
—

h. Upon completion, the mixture was subjected to C18 prep HPLC-MS (gradient mixture

H20/McOH or H20/McCN) to afford dcsircd product.
[00251]

Intermediate 12
TBDMS
Imidazole

(2S,4R)-4-((tert-butyldimethylsilyl)oxy)-2-methylpyrrolidine: Charged a 1L round bottom
flask with (3R,5S)-S-methylpyrrolidin-3-ol (6.21 g, 4S.13 mmol, Hydrochloride) and DCM
(150 mL). Added tricihylamine (4.S7 g, 4S.13 mmol, 6.26 mL) and stirred lor 10 min. before
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adding imidazole (737.35 mg, 10.83 mmol) and /ert-butyl-chloro-dimethyl-silanc (8.16 g,
54.16 mmol). Stirred the reaction

1'or 16

h ai tt. Diluted ihe reaction with DCM and added

NaCHO& (satd), separated the layers and extracted with DCM (2X). Dried ihe organics over

sodium sulfate. filtered and conccntratcd to obtain the title compound (9.72 g, 100% yield).
LCMS (ESI): [M+HJ 216.12. HNMR: (500 MHz. CDCls) 8 4.34 (br dd, J=4.9, 2.4 Hz, 1H),

3.11-3.32 {m, 2H), 2.88-3.03 (m, 1H), 2.83 (ddd, J=11.9, 4.9, 1.5 Hz, 1H), 2.1S (ddd, J=13.3,
7.S, 6.1 Hz, 1H), 1.2S-].33 (m, 4H), 0.88 (s, 9H), 0.05 ppm (s, 6H).

[00252]

Intermediate 13

N

TEA, ACN

7/

N-(5-(((2S,4R)-4-((tert-bntyldimethylsilyl)oxy)-2-methylpyrrolidin-l-yl)methyl) thiazol-2yl)acetamide: Dissolved (2S,4R)-4-((terr-buiyldimethylsilyl)oxy)-2-methylpyrrolidine in
acetonitrile (100 mL) and added iriethylamine (11.2S g, 111.2 mmol, 1S.41 mL). Added N-

[5-(chloromcthyl)thiazol-2-ylJacciamidc (5.30 g, 27.79 mmol) and stirred at rt for 16 h.
Filtered thc reaction through celite and conccntratcd. Purified; Gradient Hept/[Ea/EtOH
(3:1)] {0~20~50%) to obtain the desired product (7.2 g, 19.S mmol, 70 % yield). LCMS
(ESI); [M+H] 369.1. HNMR:

(SOO

MHz, CDCls) 6 7.20 (s, 1H), 4.21-4.41 (m, 1H), 4.01-

4.06 (m, 1H), 3.59 (d, J=14.7 Hz, 1H), 2.87 (dd, J=10.1, 2.1 Hz, 1H), 2.43-2.57 (m, 2H), 2.30
(s, 3H), 2.24 (dt, J=12.8, 7.0 Hz, 1H), 1.44-1.68 (m, 3H), 1.22-1.31 (m, 3H), 1.18 (d, J=6.1

Hz, 3H), 0.84-0.89 (m, 11H), -0.02-0.02 ppm (m, 8H).

[00253]

Intermediate 14

~~I )

) — NH
0

— NH

0

N-(5-(((2S,4R)-4-hydroxy-2-methylpyrrolidin-l-yl) methyl)thiazol-2-yl)acetamide:
Charged a 250ml round bottom flask with A/-[S-[[(2S,4R)-4-[/ert-butyl(dimethyl)silyl]oxy-2-

methyl-pyrrolidin-1-yl]methyl]thiazol-2-yl]acetamide (11.1 g, 29.90 mmol). Added MeOH
(119.6 mL) and KHFz (5.84 g, 74.8 mmol, 2.46 mL) and stirred ai 60 'C for 16 h. Cooled the

reaction to room tcmpcraturc and filtcrcd thc reaction through cclitc and conccntratcd. Silica
gel purification with [[heptane/EtOH (3:1)] with 1% TEA; gradient

(0~20~50~100%)]

afforded the title compound (S.30 g, 20.76 mmol, 69.42% yield). LCMS (ESI): [M+H] 256.1.
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MHz, MeOD) 8 7.24 (s, 1H), 4.17-4.22 (m, 1H), 4.05-4.10 (m, 1H), 3.48 (d,

J=14.0 Hz, 1H), 2.89 (d, J=10.4 Hz, 1H), 2.34-2.49 (m. 3H). 2.19 (s, 3H), 1.39-1.46 (m, 1H),
1.21 ppm (d, J=6.1 Hz, 3H).

[00254]

Intermediate 15

0
N-(5-(((2S,4S)-4-hydroxy-2-methylpyrrolidin-l-yl)methyl)thiazo1-2-yl)acehtmide: To a
solution of (3S,5S)-S-rncthylpyrrolidin-3-ol (700 mg, 5.09 mmol, HC1) and N-[5-

(chloromcthyl)thiazol-2-yl]acetamidc (953 mg, 5.00 mmol) in DMF (10.0 mL) was added
Hunigs base (1.29 g, 10.0 mmol, 1.75 mL). The mixture was stined at room temperature

overnight, the concentrated in var/nu To the mixture was added a

1'ew

drops (-10) of

saturated NaHCOs, and evaporate with McCN. Thc residue was purified over SiOz

(EtOAc/EtOH 3/1) to afford the title compound (430 mg, 34% yield).
[00255]

Example 1-128
NH

0
N-(5-(((2S,4R)-4-((2,6-dimethylpyrimidin-4-yl) oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: To a mixture of 2,6-dimethylpyrimidin-4-ol (20 mg,
0.163 mmol), N-(5-(((2S,4S)-4-hydroxy-2-methylpyrrolidin-l-yl)methyl)thiazo1-2-

yl)acctarnide (38 rng, 0.149 mmol) and triphenylphosphinc (51mg, 0.193 mrnol) in THF (1.0
mL) was added diisopropyl azodicarboxylate (42 mg, 0.208 mmol, 41 uL). The mixture was

stirred at room temperature for 40 min. The mixture was purified over SiOz (EtOAc 100% to

EtOAc/EtOH 3/1) to provide the title compound (23 mg, 43% yield).
.

LCMS (ESI): [M+H] 362. H NMR (400 MHz, Methanol-d4) 8 7.28 (s, 1H), 6.53 (s, 1H),

5.35-5.46 (m, 1H), 4.15 (dd. J=1.00. 14.31 Hz, 1H), 3.56 (d, J=14.31 Hz, 1H), 3.10 (d,

J=11.55 Hz, 1H), 2.54-2.71 (m, 3H), 2.S1 (s, 3H), 2.38 (s, 3H), 2.21 (s, 3H), 1.S8-1.72 (m,
1H), 1.23-1.32 (m, 3H)

[00256]

Example 1-129

~)-NH

0
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N-(5-(((2S,4R)-2-methyl-4-((6-(pyrrolidin-l-yl) pyrimidin-4-yl)oxy) pyrrolidin-I-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 4 from N-(S-(((2$ ,4R)-4-hydroxy-Z-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamidc and 4-chloro-6-(pyrrolidin-I-yl)pyrimidine. LCMS (ESI):
[M+HI 403.

[002571

Example 1-130

og

I ~N+

~)-NH

0
N-(5-(((2S,4R)-2-methyl-4-((6-morpholinopyrimidin-4-yl)oxy) pyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 4 from N-(5-(((2S,4R)-4-hydroxy-2-mcthylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acctamide and 4-(6-chloropyrimidin-4-yl)rnotpholinc. LCMS (ESI):
[M+H] 419.0.

[00258]

Scheme 5

Representative Procedure C: A mixture of N-(5-(((2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)2-methylpyrrolidin-I-yl)methyl)thiazol-2-yl)acetamide (I equiv.), amine (1.5 equiv.), and
DIPEA (2 equiv.) in DMSO (0.6 mL) was stirred at 90'C for 16-72 h. Upon completion, the

mixture was subjected to C18 prep HPLC-MS (gradient mixture HzO/McOH or HzO/MeCN)
to afford desired product.

[00259]

Example 1-131

0
N-(5-(((2S,4R)-4-((6-(dimethylamino)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Scheme

5

from N-(S-(((2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-

methylpyrrolidin-I-yl)methyl)thiazol-2-y))acetamide and dimethylaminc. LCMS (ESI);
[M+HI 377. HNMR: (400 MHz, DMSO+CC14) 8 11.81 (s, IH), 8.04 (s, IH), 7.11 (s, IH),
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5.73 (s, 1H), 5.29 — 5.25 (m, 1H), 4.01 (d, J = 14.0 Hz, 1H), 3 42 (d, J = 13.9 Hz, 1H), 3.02

(s, 6H), 2.98

—

2.91 (m, 2H), 2.49

—

2.41 (m, 2H), 2.10 (s. 3H), 1.58

—

1.49 (m, 1H), 1.20 (d, J

= S.3 Hz, 3H).

[00260]

Example 1-132
I

0
N-(5-(((2S,4R)-4-((6-(ethyl(methyl)amino)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner ot'hat in Scheme

S

from N-(S-(((25,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamidc and N-mcthylcthy)a/nine. LCMS (ES1):
[M+HJ 391.2. HNMR: (400 MHz, DMSO+CClp) 8 11.81 (s, 1H), 8.03 (s, 1H), 7.11 (s, 1H),
S.70 (s, 1H), 5.29 — 5.24 (m, 1H), 4.01 (d, J = 13.9 Hz, 1H), 3.53 (q, J = 7.3, 6.5, 6.5 Hz, 2H),

3.42 (d, J = 14.0 Hz, 1H), 2.99

—

2.91 (m, 4H), 2.SO — 2 42 (m, 3H), 2.10 (s, 3H), 1.S5

—

1.S1

(m, 1H), 1.20 (d, J = 5.3 Hz, 3H), 1.10 (t, J = 7.0, 7.0 Hz, 3H).

[00261]

Example 1-133

CN

Vii

0

S

0
N-(5-(((2S,4R)-4-((6-(azetidin-l-yl)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme

5

from N-(S-(((2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-

mcthylpytTolidin-1-yl)methyl)thiazol-2-yl)acctarnidh and azctidinc. LCMS (ESI): [M+HJ
389.2. HNMR: (400 MHz, DMSO+CClq) 8 11.77
1H), S.47 (s, 1H), S.29

—

(d, J = 11.1 Hz, 1H), 2.51

S.22 (m, 1H), 4.0S
—

—

2.41 (m, 3H), 2.41

—

11.73 (m, 1H), 8.01 (s, 1H), 7.11 (s,

3.93 (m, SH), 3.42 (d, J = 13.9 Hz, 1H), 2.93
—

2.32 (m, 2H), 2.11 (s, 3H), 1.S4

1H), 1.19 (d, J = 5.4 Hz, 3H).

[00262]

Example 1-134
H

Q Vii ~N+j

)-Nw
0
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N-(5-(((2$ ,4R)-4-((6-(cyclobutylamino)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme

S

from N-(S-(((2$ ,4R)-4-((6-chloropytimidin-4-yl)oxy)-2-

rncthylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamide and cyclobutanatnine. LCMS (ES1):
[M+H) 403.2. HNMR: (400 MHz, DMSO+CClx) 6 11.81 (s, 1H), 7.95 (s, 1H), 7.11 (s, 1H),

7.04 (d, .1 = 7.2 Hz, 1H), 5.S1 {s, 1H), 5.2S

—

S.18 (m, 1H), 4.36

—

4.03 (m, 1H), 4.00 (d, J =

14.0 Hz, 1H), 3.42 (d, J = 13.9 Hz, 1H), 2.93 (d, J = 11.2 Hz, 1H), 2.51
—

—

2.38 (m, 3H), 2.30

2.26 (m, 2H), 2.10 (s, 3H), 1.96 — 1.86 (m, 2H), 1.74 — 1.63 (m, 2H), 1.59

—

1.48 (m, 1H),

1.19 (d, J = 5.3 Hz, 3H).

[00263j

Example 1-135
H

0
N-(5-(((2$ ,4R)-4-((6-(ethylamino)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner ot'hat in Scheme

S

from N-(S-(((2$ ,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamidc and cthylamine hydrochloride. LCMS
(ESI): [M+H) 377.2. HNMR: (400 MHz. DMSO+CC4) 8 11.81 (s, 1H), 7.96 (s, 1H), 7.11
(s, 1H), 6.74 (t, J = 5.6, 5.6 Hz, 1H), 5.S7 (s, 1H), 5.2S

—

5.19 (m, 1H), 4.01 (d, J = 14.0 Hz,

1H), 3.42 (d, J = 14.0 Hz, 1H), 3.02 (s, 2H), 2.93 (d, J = 11.1 Hz, 1H), 2.49

—

2.38 (m, 3H),

2.10 (s, 3H), 1.S9 — 1.48 (m, 1H), 1.20 (d, J = S.3 Hz, 3H), 1.14 (t, J = 7.2, 7.2 Hz, 3H).
[002641

Example 1-136
H

N-(5-(((2$ ,4R)-4-((6-(isopropylamino) pyrimidin-4-yl)oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prcparcd in an analogous
manner of that in Scheme

S

from N-(S-(((2$ ,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide and isopropylamine. LCMS (ESI):
[M+H] 391.2. HNMR; (400 MHz, DMSO+CC14) 8 11.81 (s, 1H), 7.96 (s, 1H), 7.11 (s, 1H),

6.59 (d, J = 7.8 Hz, 1H), 5.56 (s, 1H), 5.25

—

5.18 (m, 1H), 4.01 (d, J = 14.0 Hz, 1H), 3.43 (d,
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J = 13.9 Hz, 1H), 3.19 (d, J = 5.2 Hz, 1H), 2.93 (d, J = 11.1 Hz, 1H), 2.47

2.10 (s, 3H), 1.61
[002651

—

—

2.42 (m, 3H),

1.47 {m, 1H), 1.20 (d, J = 5.3 Hz. 3H), 1.14 (d, J = 6.4 Hz, 6H).

Example 1-137
H

0
N-(5-(((2S,4R)-2-methyl-4-((6-(methylamino) pyrimidin-4-yl)oxy) pyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme

5

from N-(5-(((2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamidc and methylamine. LCMS (ESI): [M+H]
363.2. HNMR: (400 MHz, DMSO+CClq) 6 11.82 (s, 1H), 7.97 (s, 1H), 7.12 (s, 1H), 6.76 (s,
1H), S.57 (s, 1H), S.24 (s, 1H), 4.02

—

3.98 (m, 1H), 3.44 — 3.40 (m, 1H), 2.94 — 2.90 (m, 2H),

2.75 (d, J = 4.8 Hz, 3H), 2.50 — 2.37 (m, 2H), 2.11 (s, 3H), 1.56

[00266)

—

1.52 (m, 1H), 1.21 (s, 3H).

Scheme 6

&~Mg~~~

0

0

Representative Procedure D: To a solution of alcohol (1.3 cquiv.) in THE (2 mL) was
added KHMDS (1.2 equiv.), and the solution was stirred at ambient temperature for

1

h. N-

(S-(((2$ ,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)thiazo1-2yl)ace{amide

(1

cquiv.) was added, and stining was continued at room temperature for 2 h.

followed by rising thc tcmpcraturc to 60 'C. Upon completion, thc mixture was then

neutralized with AcOH

(1

equiv.), concentrated under reduced pressure, and subjected to C18

prep HPLC-MS (gradient mixture HzO/MeOH or HzO/MeCN) to afford desired product.

[00267]

Example 1-138

Q

Vi)

~+j'y

NH

0

N-(5-(((2S,4R)-4-((6-(cyclopentyloxy)pyrimidin-4-yl) oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prcparcd in an analogous
manner of that in Scheme 6 from N-(S-(((2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-

methylpynolidin-1-yl)methyl)thiazol-2-yl)acetamide and cyclopentanol. LCMS (ESI):
[M+Hj 418.2.
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Example 1-139

F

p

N-(5-(((2S,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-methylpyrrolidin-1-yl) methyl)-4-

fluorothiazol-2-yl)acetamide: The tii]e compound was prepared in an analogous manner of
thai in Scheme 2 from rerr-butyl (25,4R)-4-hydroxy-2-methylpyrro)idine-l-carboxylate, 4,6-

dichloropyrimidine, and N-(4-fluoro-5-fotTnylthiazol-2-yI)acetamidc. LCMS (ESI): [M+H]
385.9.
[00269]

Example 1-140

~N+j
F

0

N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((6-(oxetan-3-yloxy) pyrimidin-4-yl)oxy)pyrrolidin-I-

yl)methyl)thinzol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner oi'hai in Scheme 6 I'rom N-(S-(((2S,4R)-4-((6-chloropytimidin-4-yl)oxy)-2-

meihylpyrrolidin-I-yl)methyl)-4-fluorothiazol-2-yl)acetamide and oxeian-3-ol. LCMS (ESI):
[M+H] 424. HNMR: (SOO MHz, CDCls) 8 10.78 (br s, IH), 8.30 (s, IH), 6.09 (s, IH), S.S5-

5.60 (m, IH), 5.32-5.35 (m, IH), 4.94-4.97 (m, 2H), 4.70-4.73 (m, 2H), 3.97 (d, J=15.0 Hz,
I

H), 3.63 (d, J=14.S Hz, IH), 3.15 (d, J=l I.S Hz, IH), 2.63-2.66 (m, IH), 2.49-2.SS (m, 2H),

2.30 (s, 3H), 1.64-1.66 (m, IH), 1.24 (d, J=S.S Hz, 3H).
[00270]

Example 1-141

Q
F

p

N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((6-((1-methylazetidin-3-yl)oxy)pyrimidin-4-

yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in
an analogous manner of that in Scheme 6 I'rom N-(S-(((2S,4R)-4-((6-chloropyrimidin-4-

yl)oxy)-2-methylpynolidin-I-yl)methyl)-4-fluorothiazol-2-yl)acetamide and Imeihylazei.idin-3-ol. LCMS (ESI); [M+H] 437.1. HNMR: (400 MHz, Methanol-d4) 8 8.32
(s, IH), 6.13 (s, IH), 5.30-5.33 (m, IH), 5.17-5.23 (m, IH), 3.94-3.96 (m, IH), 3.77-3.81 (m,

2H), 3.53-3.56 (m, IH), 3.23-3.25 (m, 2H), 3.10-3.22 (m, IH), 2.SS-2.58 (m, 3H), 2.40 (s,
3H), 2.18 (s, 3H), 1.59-1.64 (m, IH), 1.24 (d, J=6.0 Hz, 3H).
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Example 1-142

tert-butyl (2S,4R)-4-(5-chloropyrazin-2-yl)oxy-2-methyl-pyrrolidine-l-carboxylate: To a
solution of tert-butyl (2S,4R)-4-hydroxy-2-methyl-pyrrolidinc-l-carboxylate (676 mg, 3.36
mrnol) in THF (10.0 mL) was added sodium hydride (202 mg, 5.04 mmol, 60% purity), then

2,5-dichloropyrazine (500 mg, 3.36 mmol) was added to the mixture. Thc resulting mixture
was stirred at 90 'C. After 2h, ihe reaction was concentrated under reduced pressure and ihe

rcsiduc was purified by SiOz (PE/EtOAc = 10/1) to give tert-butyl (2S,4R)-4-(5-

chloropyrazin-2-yl)oxy-2-methyl-pyrrolidinc-1-carboxylate (78S mg, 74% yield).

tert-butyl (2S,4R)-2-methyl-4-(5-morpholinopyrazin-2-yl)oxy-pyrrolidine-l-carboxylate:
A mixture of tert-butyl (2$ ,4R)-4-(5-chloropyrazin-2-yl)oxy-2-methyl-pynolidine-l-

carboxylatc (200 mg, 0.64 mmol), morpholine (278 mg, 3.19 mmol, 277 uL), Pdz(dba)q (58
mg, 63.74 umol), t-BuONa (122 mg, 1.27 mmol) and BINAP (40 mg, 63.7 umol) in tolucnc

(10.0 mL) was stirred at 110 'C under N. for 2 hours. Thc reaction was concentrated under

reduced pressure and ihe residue was purified over SiOz (PE/EtOAc = 3/1) to give tert-butyl

(2S,4R)-2-methyl-4-(S-morpholinopyrazin-2-yl)oxy-pyrrolidinc-l-carboxylate (157 mg.
430.80 umol, 68~/~ yield) as a yellow solid.

N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((5-morpholinopyrazin-2-yl)oxy)pyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of thai. in Example 1-22 from tert-butyl (25,4R)-2-methyl-4-((S-morpholinopyrazin-

2-yl)oxy)pyrrolidinc-1-carboxylate and N-(4-iluoro-S-formylthiazol-2-yl)ace(amide, LCMS
(ESI): [M+HJ 437. HNMR: (400 MHz, Methanol-d4)
(d, J=1. S7 Hz,

1

H), S.13

3.56 (d, J=14.48 Hz,

J=11.35, 6.26 Hz,

1

1

-

S.23 (m,

1

tS

ppm 7.81 (d, J=1.17 Hz,

H), 3.97 (d, J=14.48 Hz,

H), 3.32 3.38 (m, 4 H), 3.12 (br d, J=10.96 Hz,
—

—

J=5.48 Hz,

3

[00272j

Example 1-143

H).

og
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H), 7.70

H), 3.74 - 3.84 (m, 4 H),

1

H), 2.49 2.61 (m, 2 H), 2.18 (s, 3 H), 1.S4

1

—

1

1.69 (m,

H), 2.6S (dd,
1

H), 1.25 (d,
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N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((4-morpholinopyridin-2-yl)oxy) pyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from 4-(2-fluoropyridin-4-yl)morpholine, /err-butyl (25,4R)-4-

hydroxy-2-mcthylpyrrolidine-l-carboxylate, and N-(4-fluoro-5-formylthiazo1-2-yl)acctamide.
LCMS (ESI): [M+H] 436. HNMR: (500 MHz, Methanol-d4) 8 ppm 7.75 (d, J=6.26 Hz, I
H), 6.51 (dd, J=6.26, 2.29 Hz,

J=14.65 Hz,

1

H), 3.71

(d, J=11.14 Hz,
1.54

—

I

-

I

H), 6.13 (d, J=2.14 Hz,

1

H), S.09 - 5.24 (m, I H), 3.96 (d,

3.84 (m, 4 H), 3.5S (d, J=14.65 Hz,

H), 2.64 (dd, J=11.14, 6.26 Hz.

I

H), 3.21

1

-

3.29 (m, 4 H), 3.10

H), 2.50 2.59 (m, 2 H), 2.18 (s, 3 H),
—

1.67 (m, I H), 1.24 (d, J=5.49 Hz, 3 H).

[00273]

Example 1-144

0~ ~N
N-(4-fluoro-5-(((2S,4R)-4-((5-(2-methoxyethoxy)pyrazin-2-yl) oxy)-2-methylpyrrolidin-I-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner ol that in Scheme 2 from 2-chloro-5-(2-mcthoxycthoxy)pyrazine, /cr/-butyl (2S,4R)-

4-hydroxy-2-methylpyn olidine-l-carboxylate, and N-(4-fluoro-5-formy(thiazol-2yl)acetamide. LCMS (ESI): [M+H] 426. HNMR: (400 MHz, CDCI;) 6 9.9S (br s,
(d, J=1.47 Hz,

1

(d. J=15.16 Hz,

H), 7.68 (d, J=1.47 Hz,
I

H), 1.54

[00274]

-

H), S.07 - S.17 (m,

1

H), 4.2S

-

1

H), 7.71

4.39 (m, 2 H), 3.91

H), '3.66 (dd, J=5.26, 3.79 Hz, 2 H), 3.58 (d, J=14.67 Hz,

H), 3.09 (d, J=11.00 Hz,
3

1

1

I

H), 3.36 (s, 3

H), 2.57 (dd, J=11.13, 6.24 Hz, I H), 2.36 2.50 (tn, 2 H), 2.21 (s,
—

1.64 (m, I H), 1.18 (d, J=S.62 Hz, 3 H).

Example 1-145

N-(4-fluoro-5-(((2S,4R)-4-((4-((2-methoxyethyl)(methyl) amino) pyridin-2-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: The title compound was prcparcd in
an analogous manner of that in Scheme 2 from 2-fluoro-N-(2-methoxyethyl)-N-

methylpyridin-4-amine, tert-buty) (25,4R)-4-hydroxy-2-methylpyrrolidine-l-carboxylate, and

N-(4-fluoro-S-lormylthiazol-2-yl)acetamide. LCMS (ESI): [M+H] 438. HbIMR; (400 MHz,
CDCls) 6 ppm 9.72 (br s, 2 H), 7.75 (d, J=6.11 Hz, 2 H), 6.19 (dd, J=6.11, 2.45 Hz,

I

H),

5.89 (d, J=2.20 Hz, 2 H), 5. 30 (br d, J=3.91 Hz, 2 H), 3.95 (br d, J=14.67 Hz, 2 H), 3. 63 (d,
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J=14.67 Hz, I H), 3.41 3.55 (m,
—

H), 2.S6- 2.66 (m,

[00275]

I

3

H), 3.32 (s, 3 H), 3.13 (br d, J=11.00 Hz,

H), 2.41- 2.S4 (m, 2 H), 2.25 (s.

3

1

H), 2.95 (s, 3

H), 1.22 (d, J=5.62 Hz, 4 H)

Example 1-146

tert-butyl (2S,4R)-4-[(5-bromo-2-pyridyl)oxy]-2-methyl-pyrrolidine-1-carboxylate: To a
solution of 5-bromo-2-fluoro-pyridine (315 mg, 1.79 mmol, 184 uL) in THE (5.0 mL) was
added NaH (119 mg, 2.98 mmol, 60% purity) and tert-butyl (2S,4R)-4-hydroxy-2-meihyl-

pyrrolidinc-1-carboxylate (300 mg, 1.49 mmol) and the mixture was stirred at 90'C for 2
hours. Thc reaction was qucnchcd by sat. NH&CI (aq. 4 mL). The mixture was conccntratcd
then treated with HzO (10 mL) and extracted with EtOAc (20 mL x 3). The organic phase
was washed with brine (10 mL), dried over NazSOtn 1'iltered and concentrated. The residue

was purified over SiOz (Pctrolcum ether/EtOAc = 15/1 to 5/1) to afford tert-butyl (2S,4R)-4-

[(S-bromo-2-pyridyl)oxyJ-2-methyl-pyrrolidinc-1-carboxylate (458 mg, 86% yield).

tert-butyl (2S,4R)-2-methyl-4-[(5-morpholino-2-pyridyl)oxy Jpyrrolidine-I-carboxylate:
To a solution of morpholine (243.87 mg, 2.80 mmol, 243.87 uL) in Toluene (8.00 mL) was

added tert-butyl (2S,4R)-4-[(5-bromo-2-pyridyl)oxy]-2-methyl-pyrrolidine-l-carboxylate
(200 mg, S60 umol), [2-(2-aminophcnyl)phenyl]-mcthylsulfonyloxy-pafladium;dicyclohexyl-

[3,6-dimcthoxy-2-(2,4,6-triisopropylphcnyl)phenyl]phosphane (51 mg, 56 umol), CszCOs
(36S mg, 1.12 mmol). The mixture was stined at 110'C for IS hours under Nz. The mixture

was concentrated and purified on Si02 (Petroleum ether/EtOAc = I S/I to S/1) to afford tert-

buiyl (25,4R)-2-methyl-4-[(S-morpholino-2-pyridyl)oxy]pyrrolidinc-l-carboxylate (197 mg,
97% yield. LCMS (ESI): [M+HJ 359.

N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((5-morphoiinopyridin-2-yl)oxy) pyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner of thai. in Example 1-22 from tert-butyl (25,4R)-2-methyl-4-[(S-morpholino-2-

pyridyl)oxy]pyrrolidinc-l-carboxylate, and N-(4-fluoro-5-formyl-thiazo1-2-yl)acetamidc.
LCMS (ESI): [M+H] 436. HNMR: (400 MHz, Methanol-t/4) 8 ppm 7.72 (d, J=2.93 Hz,
H), 7.41 (dd, J=9.05, 3.18 Hz,

J=14.67 Hz,

1

H), 3.7S

—

1

H), 6.70 (d, J=9.0S Hz,

1

H), 5.12

3.87 (m, 4 H), 3.5S (d, J=14.43 Hz,

118

1

—

5.24 (m,

1

1

H), 3.9S (d,

H), 3.10 (br d, J=11.2S Hz,

1
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H), 2.99 3.07 (m, 4 H), 2.65 (dd, J=11.13, 6.24 Hz,
—

1.61 (ddd, J=1S.77, 11.86, 3.91 Hz,

1

1

H), 2.48 2.60 (m, 2 H), 2.18 (s, 3 H),
—

H), 1.24 (d, J=S.62 Hz, 3 H).

Example 1-147

[00276]

tert-butyl (2S,4R)-4-[[5-(2-methoxyethoxy)-2-pyridyl]oxy]-2-methyl-pyrrolidine-l-

carboxylate: A mixture of tert-butyl (25,4R)-4-[(5-fluoro-2-pyridyl)oxy]-2-mcthylpyrrolidine-1-carboxylate (200 mg, 675 umol), 2-mcthoxyethanol (257 mg, 3.37 mmol, 264
uL), potassium t-butoxide {152 mg, 1.35 mmol) in DMSO (8.00 mL) was siined ai 120'C

for 12 hours. The reaction was extracted (E{OAc 3 x 10 mL), dried over NazSOx), 1'iliered

and conccntratcd. The rcsiduc was purified over SiO. (Petroleum cthcr/EtOAc = 3/1) to

afford tert-butyl {25,4R)-4-[[5-(2-mcthoxyethoxy)-2-pyridyl]oxy]-2-methyl-pyrrolidinc-l-

carboxylaie (79 mg, 33% yield). LCMS (ESI): [M+H] 353.

N-(4-fluoro-5-(((2S,4R)-4-((4-(2-methoxyethoxy)pyridin-2-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide: The title compound was prcparcd in an analogous
manner of that in Example 1-22 from tert-butyl (2S,4R)-4-[[5-(2-methoxyethoxy)-2-

pyridyl]oxy]-2-methyl-pyrrolidine-1-carboxylate and N-(4-fluoro-5-fonnyl-thiazol-2yl)acetamide. LCMS (ESI): [M+H] 42S. HNMR: (400 MHz, Methanol-d4)
J=S.87 Hz,

1

H), 6.54 (dd, J=5.87, 1.96 Hz,

1

H), 6.29 (d, J=1.71 Hz,

H), 4.08 4.21 (m, 2 H), 3.96 (br d. J=14.43 Hz,
—

J=14.43 Hz,
1

1

3

H), 1.S2

-

ppm 7.87 (d,

H), S.12- 5.29 (m,

1

H), 3.69 3.79 (m, 2 H), 3.55 (br d,
—

H), 3.40 (s, 3 H), 3.11 (br d, J=11.2S Hz,

H), 2.47 - 2.61 (m, 2 H), 2.18 (s,

[00277]

1

1

8

1.69 (m,

1

H), 2.65 (br dd, J=11.13, 6.24 Hz,

1

H), 1.24 (br d, J=S.38 Hz, 3 H).

Example 1-148

t+NH
F

p

tert-butyl (2S,4R)-4-(4-fluorophenoxy)-2-methyl-pyrrolidine-l-carboxylate: To a
solution of 4-fluorophenol (50 mg, 446 umol) in DMF (5.00 mL) was added sodium hydride
(36 mg, 892 umol, 60% purity) at 2S'C and stirred for 30 min. tert-butyl (2S,4S)-2-methyl-4-

methylsulfonyloxy-pyrrolidine-1-carboxylate (83 mg, 297 umol) was added and the mixture
was stirred at 90'C for 3 h. The reaction mixture was quenched by water (15 mL), extracted

with EtOAc (2 x 15 mL). Thc combined organic phases werc washed with water (2 x 15 mL),
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brine (1S mL), dried over NazSOx), filtered and concentrated. Thc residue was purified over
SiOz (PE:E{OAc=3:1) to ai'1'ord tett-butyl (2S,4R)-4-(4-fluorophenoxy)-2-methyl-pyrrolidine-

1-carboxylate (3S mg, 40% yield).

N-(4-fluoro-5-(((2S,4R)-4-(4-lluorophenoxy)-2-methylpyrrolidin-l-yl)methyl) thiazol-2yl)acetamide: Thc title compound was prepared in an analogous manner of that in Example
1-22 from tert-butyl (25,4R)-4-{4-fluorophenoxy)-2-methyl-pyrrolidine-)-carboxylate and N-

{4-fluoro-5-fonnyl-thiazol-2-yl)ace{amide. LCMS (ESI): [M+H] 368. HNMR: (400 MHz,
CDCH) 6 10.73 (br s,
3.98 (d, J=14.48 Hz,

J=10.S6, S.87 Hz,
(m,

1

1

1

H), 6.88 6.99 (m, 2 H), 6.70 6.80 (m, 2 H), 4.53 4.67 (m,
H), 3.66 (d, J=14.87 Hz.

H), 2.50 - 2.58 (m,

H), 1.24 (d, J=5.87 Hz,

1

—

—

3

1

1

H), 2.41

—

H), 3.19 (d, J=10.56 Hz,
-

2.49 (m,

1

1

1

H),

H), 2.61 (dd,

H), 2.30 (s, 3 H), 1.66

-

1.73

H).

Example 1-149

[00278]

N-(4-fluoro-5-(((2S,4R)-2-methyl-4-((5-(4-methylpiperazin-l-yl)pyridin-Z-

yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in
an analogous manner of that in Example 1-146 from -methylpiperazinc, tert-buty) {25.4R)1

4-((5-bromopyridin-2-yl)oxy)-2-methylpynolidine-l-carboxylate, and N-(4-fluoro-5formylthiazol-2-yl)acctamide. LCMS (ESI): [M+H] 449. HNMR: (400 MHz, Methanol-d4)
8 ppm 7.73 (d, J=2.88 Hz,

S.13

—

5.23 (m,

1

1

H), 7.42 (dd, J=9.01, 3.00 Hz,

H), 3.9S (d, J=14.S1 Hz,

1

H), 2.49 2.70 (m, 7 H), 2.34 (s, 3 H), 2.15
—

J=5.63 Hz,

3

[00279]

Example 1-150

1

H), 6.70 (d, J=9.01 Hz,

H), 3.S6 (d, J=14.S1 Hz,
—

2.21 (m, 4 H), 1. S2

—

1

1

H),

H), 3.06 3.1S (m, 5

1.69 (m,

—

1

H). 1.23 (d,

H).

0~ QN
tert-butyl (ZS,4R)-4-[[4-(2-methoxyethoxy)-2-pyridyl]oxy]-Z-methyl-pyrrolidine-l-

carboxylate: tert-butyl (2S,4R)-4-[(4-fluoro-2-pyridyl)oxy]-2-methyl-pyrrolidine-lcarboxylate (100 mg, 337 umol) was added to a mixture ol 2-methoxyethanol (S 1 mg, 67S
umol, 53 uL) NaH (34 mg, 844 umol, 60% purity) in THE (5.00 mL). Thc mixture was stirred
at 80

'C for

12 hours. The mixture was quenched (NHqCI aq), extracted (EtOAc 3 x 10 mL),
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washed with brine (2 x 20 mL), dried over NazSOx), filtered and concentrated to afford /er/butyl (2$ ,4R)-4-[[4-(2-methoxyeihoxy)-2-pyridyl]oxy]-2-methyl-pyrrolidine-l-carboxylate
(106 mg, 88% yield).

N-(4-fluoro-5-(((2$ ,4R)-4-((5-(2-methoxyethoxy)pyridin-2-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner of that in Scheme 2 from ter/-butyl (2$ ,4R)-4-[[4-(2-methoxyeihoxy)-2-pyridyl]oxy]-

2-methyl-pyrrolidine-l-carboxylate, and N-(4-fluoro-5-formylthiazol-2-yl)aceiamide. LCMS
(ESI); [M+H] 42S. HNMR: (500 MHz, Methanol-d4) 8 ppm 7.76 (d, J=3.05 Hz,

(dd, J=9.00, 3.05 Hz,

1

H), 6.70 (d, J=9.00 Hz,

3.74 Hz, 2 H), 3.97 (d, J=14.6S Hz,
Hz,

1

H), 3.41 (s,

3

1

—

H), 5.10 5.24 (m,
—

1

H), 7.33

H), 4.09 (dd, J=5.26,

H), 3.71 (dd, J=S.34, 3.66 Hz, 2 H), 3.58 (d, J=14.6S

H), 3.12 (d, J=11.29 Hz,

2.62 (m. 2 H), 2.18 (s, 3 H), 1.55

1

1

1.68 (m,

1

1

H), 2.68 (dd, J=11.22, 6.33 Hz,

1

H), 2.49-

H), 1.24 (d, J=5.65 Hz, 3 H).

Example 1-151

[00280]

D~ „QN
N-(4-fluoro-5-(((2$ ,4R)-4-((5-((2-methoxyethyl)(methyl) amino) pyridin-2-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in
an analogous manner ol'hai in Example 1-146 from tert-butyl (2$ ,4R)-4-((S-bromopyridin-2-

yl)oxy)-2-methylpynolidine-l-carboxylate, 2-methoxy-N-methylethan-l-amine, and N-(4fluoro-5-formylihiazol-2-yl)acciamide. LCMS (ESI): [M+H] 438.
Methanol-d4)

J=8.80 Hz,

1

8

ppm 7.56 (d, J=3.18 Hz,

H), 5.08

-

S.17 {m,

1

1

H), 7.26 (dd, J=9.05, 3.18 Hz,

H), 3.9S (d, J=14.67 Hz,

3.45 (m, 2 H), 3.32 (s, 2 H), 3.10 {br d, J=11.2S Hz,

6.36 Hz,

1

H), 2.48

—

HNMR: (400 MHz,

H), 3.48

H), 2.89 (s,

1

2.59 (m, 2 H), 2.18 (s, 3 H), 1.S4

1

—

1.67 (m,

1

3

-

1

3.60 (m,

H), 6.66 (d,
3

H), 3.35-

H), 2.6S (dd, J=11.00,

H), 1.24 (d, J=S.62 Hz,

3

H).

[00281]

Example 1-152

NQ
)

NH

N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((4-(4-methylpiperazin-l-yl)pyridin-2-

yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in
121
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an analogous manner of that in Example 1-22 from 1-(2-fluoropyridin-4-yl)-4-

methylpiperazine, tert-butyl {2S,4R)-4-hydroxy-2-methylpynolidine-l-carboxylate, and N-(4fluoro-S-formylthiazol-2-yl)ace{amide. LCMS (ESI): [M+H] 449. HNMR: (400 MHz,

Methanol-d4) 6 ppm 7.74 (d, J=6.11 Hz,

J=1.96 Hz,
H), 3.33

-

1

H), S.14 5.21 (m,
—

1

1

H). 6.51 (dd, J=6.36, 2.20 Hz,

H), 3.97 (br d, J=14.67 Hz,

3.39 {m, 4 H), 3.11 (br d, J=11.00 Hz,

2S] - 260 (m, S H), 23S

{s, 3 H),

1

1

1

H), 6.13 (d,

H), 3.56 (br d, J=14.67 Hz,

H). 2.65 (hr dd, J=11.13, 6.24 Hz,

1

1

H),

218 (s, 3 H), 1.S4- 1.67 (m, 2 H), 1.24 (d, J=562 Hz, 3

H).

Intermediate 16

[002821

»C.
I

OH
I

NH

N~&

Pyrimidine-4,6-diol-4,5,6- Csr To a mixture of formamidc (2.48 g, 2.19 mL, 55.2 mmol)
and a solution of sodium cthoxidc (26.0 g, 30 mL, 80.9 mmol) in ethanol (21% wt) was

added diethyl malonatc- Cs (4.00 g, 3.72 mL, 24.5 mmol) over

1

hour at 65-70'C. Thc

mixture was stirred at reflux overnight, then cooled to room temperature and concentrated

under reduced pressure. Thc residue was treated with concentrated aq. HC) (S.6 mL) and
water (8.8 rnL) at 0"C. The resulting precipitate was filtcrcd, washed with cold water, and
dried under reduced prcssure to provide the title compound (2.81 g; 99%).
[002831

Intermediate 17

Cl.,sC.
I

Cl
II

N~iN
4,6-dichloropyrimidine-4,5,6-'ar To a solution of phosphorus oxychloridc (40.4 g, 24.5
mL, 263 mmol) was added pyrimidine-4,6-diol-4,S,6- Cs (2.82 g, 24.S mmol) in one portion,

followed hy N,N-dimethylanilinc (4.7S g, 4.97 mL, 39.2 mmol). The resulting mixture was

heated to reflux for 2 hours. Thc mixture was cooled to room temperature, concentrated under

rcduccd prcssure, and poured into water (50 mL). Thc solids werc filtcrcd and dried to
provide 1.26 g of the title compound. The solution that remained was extracted with EtOAc
(2 x 100 mL). The organic layer was dried over Na.SO4, 1iltcred and concentrated under

reduced pressure to give additional 1.2 g. Thc crude products were combined and puri lied

over Si02 to provide thc title compound (1.85 g; 50%).
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Intermediate 18

[002841

MeO.. C,
II

Cl
I

N~rN
4-chloro-6-methoxypyrimidine-4,5,6-'ai A solution of sodium methoxide, prepared from
sodium (95 mg, 4.11 mmol) and methanol (1.2 g, 1.53 mL, 38 mmol), was added dropwise to
a

solution of 4,6-dichloropyrimidine-4,5,6- 'Cs (624 mg, 4.11 mmol) in methanol (4.6 mL),

maintaining the temperature at RT. The resulting solution was stirred at RT for

1

hour and

then additional sodium mcthoxidc (0.5 cq) was added. Thc mixture was stirred for 30 min
and then diluted with DCM (12 mL) and washed with water (10 mL). Thc organic layer was

dried over NazSOx, filtered and concentrated under reduced prcssure to provide the title

compound (426 mg, 70%).

Intermediate 19

[00285]

MeO..sC/
II

O
I

N~rN
tert-butyl (2S,4R)-4-((6-methoxypyrimidin-4-y1-4,5,6-'a)oxy)-2-methylpyrrolidine-I-

carboxylate: To a 3-necked round bottom flask was charged with THF (10.3 mL), NaH
(60% in mineral oil, 0.43 g, 10.8 mmol) was added slowly. t-Butyl (2S,4R)-4-hydroxy-2-

mcthylpytrolidine-I-carboxylate (1.60 g. 7.71 inmol) was added and thc mixture was allowed
to stir for 30 minutes. Another round bottomed flask was charged with 4-chloro-6-

meihoxypyrimidinc-4,5,6-

's (1.14 g, 7.71 mmol) in THF (3.43 mL). Thc solution was

heated io 60'C and ihe previously mcntioncd mixture was added slowly at this temperature.
Thc resulting mixture was hcatcd to 60'C for 1.5 hours and then thc mixture was cooled to

room temperature and saturated aq. NHxCl was added (4 mL). The organic layer was dried
over Na.SO4, liltcred and conccniratcd. The residue was purilicd over SiO. to provide the
title compound (1.30 g, 54e/c),

Intermediate 20

[002861

Meo.

0

i3cr
II

I

N~r N
123

wo znzn/nnt tsn

PCT/Uszn19/n5166 t

4-methoxy-6-(((3R,5S)-5-methylpyrrolidin-3-yl)oxy)pyrimidine-4,5,6-'s. In a 3-necked
round-bottom flask ieri-butyl (2S,4R)-4-((6-methoxypyrimidin-4-y1-4,5,6- Cs)oxy)-2-

methylpyrrolidine-1-carboxylate (1.30 g, 4.20 mmol) was dissolved in DCM. The solution
was cooled to 0"C and TFA (2.90 g, 1.9 mL, 25.0 mmol) was added dropwisc. The mixture
was allowed to stir overnight at RT. Another portion of TFA (1.5 equiv) was added and

siin ing was continued ai RT overnight. The mixture was cooled to O'C. 2 M NaOH (aq) was
added until pH = 11. The layers were separated and the alkaline water layer was extracted

using DCM (2 x

SO

mL). The combined organic layers werc dried over NazSOx, filtered and

concentrated in vacuo to provide 786 mg of thc title compound.
[00287j

Example 1-153

F

N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyrimidin-4-y1-4,5,6-

0
C3)oxy)-2-

methylpyrrolidin-I-yl)methyl)thiazol-2-yl)acetamide: Sodium triacctoxyborohydridc (2.40
g, 11.1 mmol), 4-methoxy-6-(((3R,5S)-5-methylpyrrolidin-3-yl)oxy)pyflmidine-4,5,6- C;

(0.786 g, 3.70 mmol) and acetic acid (44S mg, 424 t/L, 7.41 mmol) were dissolved in ethyl
acctatc (IS.7 g, 17 mL, 178 mmol) The mixture was warmed to 40'C and stined for 5 min
.

ai.

thai iemperaiurc. Then, N-(4-fluoro-S-formylthiazol-2-yl)acetamidc (718 mg, 3.81 mmol)

was added in one portion. Thc reaction was stirred bctwccn 40-50"C for 2 h. I M aqueous
HCI (S mL) was added slowly. The layers were separated, and the organic layer was

extracted again with

I

M aqueous HC1 (10 mL). Thc combined acidic layers were cooled to

O'C and basified with 2 M aqueous NaOH (20 mL) until pH = 11. A solid precipitated; ihe

mixture was stirred and cooled to room tcmpcraturc before DCM (50 mL) was added to thc
mixture; the layers were separated. The aqueous layer was extracted again with DCM (50
mL) and the combined organic layers werc dried over sodium sullatc, 1iltercd and

concentrated to give the crude product (1.36 g). The solid was suspcndcd in McOH (5 mL)
and stirred at

reflu for 10 min. Thc mixture was filtcrcd off and thc solid was washed with

cold MeOH to provide 48S mg of the title compound. The solution was concentrated and

more solid precipitated. This solid was filiered to give additional 217 mg. In total 702 mg ol
the i.iiled compound were obtained. LCMS (El): [M+HI 38S.4.
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Intermediate 21

[002881

CDsCOCI

)

NH

N

~~S

L~)

~D

p

D

N-(5-formylthiazo1-2-yl)acetamide-2,2,2-ds. To a solution of 2-aminothiazole-5carbaldehyde (491 mg, 3.83 mmol) and pyridine (930 uL.

11

mmol) in DCM (10. mL) was

added acetyl-d3 chloride (550 uL, 7.7 mmol) dropwisc at 0 'C. Thc reaction mixture was

stined at room temperature for 3d then was evaporated to dryncss. Residue purified by silica
gel chromatography using ethyl acetate in dichloromcthanc as clucnt to give thc title

compound (4S2 mg, 68% yield). LCMS (ESI): [M+H] 174.1. HNMR: (400 MHz,
Methanol-d4) 8 9.93 (s, 1H), 8.23 (s. 1H).
[00289j

Intermediate 22

F

2. CD3COCD3

F

0

D

N-(4-fluoro-5-formylthiazo1-2-yl)acetamide-2,2,2-ds.

Stepl: 2-amino-4-fluorothiazole-5-carbaldehyde: Zinc bromide (1.38 g, 6.13 mmol) was
added to a mixture of /err-butyl (4-fluoro-5-lormylthiazol-2-yl)carbamate (S03 mg, 2.04
mmol) in DCM (12.5 mL) at rt. Thc reaction was stirred at 40

'C overnight then cooled to rt.

20% of the mixture was removed. Thc remaining mixture was diluted with ether and filtered,

then washed with ether to give the title compound (376 mg, 1S8% yield, adjusted) as a light

yellow solid which was used in the next step without further purifications. LCMS (ESI):
[M+HJ 146.9.

HNMR: (400 MHz, Methanol-d4) 8 9.60 (s, 1H).

F NMR (376 MHz,

METHANOL-d. ) 6 -9S.27 (br s, 1F).
Step2: N-(4-fluoro-S-fonnylthiazo1-2-yl)acetamide-2,2,2-ds. 2-amino-4-fluorothiazole-5-

carbaldehyde (100 mg, 0.684 mmol) and pyridine (170 uL, 2.1 mmol) in DCM (2.S mL) was
cooled to 0 'C. Acetic-2,2,2-ds anhydride (130 uL, 1.4 mmol) was slowly added then steed
at rt for ld. Reaction was evaporated, then the residue was partitioned between water, ethyl

acetate. Organics were washed with saturated sodium chloride, dried over magnesium
sulfate, filtered and evaporated. Sample purified by silica gel chromatography to the title

compound (23 mg, 18% yield or 28% yield over 2 steps). 'HNMR: (600 MHz, Methanol-d4)
8 9.89 (s, 1H).

FNMR: (56S MHz, Methanol-d4) 8 -100.90 (br s, 1F).
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Intermediate 23
D

o~

1. NaBD4

0

2. SOCtz

0

N-(5-(chloromethyl-zf) thiazol-2-yl)acetamide:
Step

1:

N-(5-(hydroxymcthyl-d)thiazol-2-yl)acetamidc: To a solution of N-(5-formylthiazol-

2-yl)acetamide (300. mg, 1.76 mmol) in MeOH (3.3 mL) and THF (5.0 mL) stirred ai 0 'C
was slowly added sodium borodcutcridc (147 mg, 3.51 mmol), and the mixture was stirred at

rt for 2h. Thc reaction was qucnchcd by addition of saturated aqueous NH4Cl solution. Thc

reaction was concentrated and treated with aqueous NH4Cl, extracted with EtOAc (3x),
washed with saturated NaCl solution, dried over MgSO4, 1'iltered and evaporated to give the
title compound (221 mg, 72% yield). LCMS (ES1): [M+HJ 174.1. HNMR: (400 MHz,

Methanol-d4)
[00291J

8 7.28 (d,

J=1.00 Hz, 1H), 4.68-4.70 (m, 1H), 2.20 (s, 3H).

Intermediate 24
D

1. NaBDa

0

2. SOCtr

0

N-(5-(chloromethyl-d) thiazol-2-yl)acetamide:
Step

1:

N-(5-(hydroxymethyl-d)thiazol-2-yl)acetamide: To a solution of N-(5-formylthiazol-

2-yl)acelamidc (300. mg, 1.76 mmol) in McOH (3.3 mL) and THF (5.0 mL) stirred at 0 'C
was slowly added sodium borodeuicridc (147 mg, 3.51 mmol), and lhe mixture was stirred at

rt for 2h. The reaction was quenched by addition of saturated aqueous NH4C1 solution. Thc

reaction was concentrated and treated with aqueous NH4C1, extracted with EtOAc (3x),
washed with saturated NaCl solution, dried over MgSO4, filtered and evaporated to give the
title compound (221 mg, 72% yield). LCMS (ESI): [M+HJ 174.1. HNMR: (400 MHz,

Methanol-d4) 8 7.28 (d. J=1.00 Hz, 1H), 4.68-4.70 (rn, 1H), 2.20 (s, 3H).
[00292J

/

Intermediate 25

NH

0

[

/

NH

0

2-methyl-2-butene,
water, tBuOH
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2-acetamido-4-fluorothiazole-5-carboxylic acid: To a stirred mixture of N-(4-fluoro-51'ormylthiazol-2-yl)aceiamide (500. mg, 2.66 mmol), monopotassium phosphate (1.09 g, 7.98

mmol) solution in water (5.0 mL) and 2-methyl-2-butene (3.7 mL, 35 mmol) in /crr-buianol
(28 mL) was added dropwisc sodium chloritc (1.80 g, 16.0 mmol, 80% purity) in water (3.0

mL) under ice-bath cooling. The mixture was stirred at room temperature overnight. To thc

reaction mixture was added ethyl acetate and ihe mixture was washed with 5% citric acid
solution, then with saturated sodium chloride. Organics were dried over sodium sulfate,

filtered and cvaporatcd. Sample was purified by silica gcl chromatography using 0-50%

methanol in methylene chloridc as elucnt. 450 mg isolated of material isolated, containing
2S% starting material. 320 mg was repurii'ied by preparative HPLC (ACN/H20, 0.1% TFA

modii'ier) to give the title compound (174 mg, 4S % yield adjusted). LCMS (ESI): [M+H]

205.0. HNMR: (400 MHz, Methanol-d4) 6 2.22 (s, 3H).

FNMR: (376 MHz, Mcthanol-

d4) 8 -97.03 (s, 1F).

Intermediate 26

[00293]

0
Ho
[

F

/ ""

"

0

l
F

ACN DMF

/

"

0™

Methyl 2-acetamido-4-fluorothiazole-5-carboxylate: In a 20 rnL vial, 2-acetamido-4fluoroihiazole-S-carboxylic acid (50. mg, 0.2S mmol) and oxalyl chloride (26 uL, 0.31 mmol)
werc dissolved in acetonitrilc (1.0 mL). After 5 min, DMF (10. uL, 0.13 mmol) was added

dropwisc at RT with much gas evolution. The reaction was allowed to stir at RT for 2 hr.
Methanol (1.0 rnL) was added in one portion and thc reaction was allowed to stir at rt
overnight. The solvent was removed in vacuo and the resulting residue was then diluted with

EtOAc and washed wiih sai NaHCO3 solution and then with brine. The organics werc dried

over Na2SO4, filtcrcd and evaporated under vacuum to give thc crude title compound (33
mg, 63% yield). LCMS (ESI): [M+H] 219.1. HNMR: (400 MHz, Methanol-d4) 8 3.83 (s,

3H), 2.22 (s, 3H).

FNMR: (376 MHz, Methanol-d4) 6 -96.2S (s, 1F).

Intermediate 27

[00294]

0

D

0
[

/+NH

LtB( ts)

HO
[
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N-(4-fluoro-5-(hydroxymethyl-dz)thlazol-2-yl)acetamide: To a stirred mixture of methyl 2acetamido-4-fluoroihiazole-5-carboxylate (33 mg, 0.15 mmol) in toluene (1.0 mL), was
added lithium triethylborodeuteride (310 uL, I M in THF) slowly ai 0 'C. Reaction mixture
was stirred lh at RT then was cooled to 0 'C and additional lithium tricthylborodcutcridc

(310 uL, IM in THF) was added slowly and thc reaction was allowed to stir for 3d at rt. The

reaction was cooled to 0 'C and methanol (0.2 mL) was added very slowly followed hy 5%

citiic acid solution (4 mL) {with gas evolution). The mixture was stirred for 10 minutes ai rt
then was cxtractcd with ethyl acctatc, washed with saturated sodium chloride, dried over

sodium sulfate, filtered and evaporated. Purification was by silica gel chromatography using
ethyl acetate in heptanes as elueni io give the title compound (11 mg, 38% yield). LCMS

(ESI): [M+H] 193.1. HNMR {400 MHz, Methanol-d4) 8 2.18 (s, 3H).

FNMR: (376 MHz,

Methanol-d4) 8 -118.83 (s, IF).

Intermediate 28

[00295]

0

D

0
[

/ — NH

L&B(Et~)D

HO
[

/+NH

N-(4-fluoro-5-(hydroxymethyl-dz)thiazol-2-yI)acetamide: To a stirred mixture of methyl 2acctamido-4-fluorothiazolc-5-carboxylate (33 rng, 0.15 mrnol) in toluene (1.0 mL), was
added lithium ttiethylborodeutetide (310 uL, IM in THF) slowly at 0 'C. Reaction mixture
was siined I h ai RT then was cooled to 0

'C and additional lithium triethylborodeuieride

(310 uL, IM in THF) was added slowly and thc reaction was allowed to stir for 3d at rt. The

reaction was cooled to 0 "C and rncthanol (0.2 mL) was added very slowly followed by 5%
citric acid solution (4 mL) (with gas evolution). The mixture was stined for 10 minutes at rt

then was extracted with ethyl acciaic, washed with saturated sodium chloride, dried over

sodium sulfate, filtered and evaporated. Purification was by silica gcl chromatography using
ethyl acetate in hcptancs as clucnt to give thc title compound (11 mg, 38% yield). LCMS
(ESI): [M+H] 193.1. HNMR (400 MHz, Methanol-d4) 8 2.18 (s, 3H).

Methanol-d4) 8 -118.83 (s, IF).
[00296]

Intermediate 29

0

D

)-eH
F

L)B(Ets)D

I)-N~
F
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N-(4-fluoro-5-(hydroxymethyl-dz)thiazol-2-yl)acetamide: To a stirred mixture of methyl 2acetamido-4-fluoroihiazole-5-carboxylate (33 mg, 0.15 mmol) in toluene (1.0 mL), was
added lithium triethylborodeuteride (310 uL, 1M in THF) slowly ai 0 'C. Reaction mixture
was stirred lh at RT then was cooled to 0 'C and additional lithium tricthylborodcutcridc

(310 uL, 1M in THF) was added slowly and thc reaction was allowed to stir for 3d at rt. The

reaction was cooled to 0 'C and methanol (0.2 mL) was added very slowly followed by 5%

citiic acid solution (4 mL) {with gas evolution). The mixture was stirred for 10 minutes ai rt
then was cxtractcd with ethyl acctatc, washed with saturated sodium chloride, dried over

sodium sulfate, filtered and evaporated. Purification was by silica gel chromatography using
ethyl acetate in heptanes as elueni io give the title compound (11 mg, 38% yield). LCMS

(ESI): [M+H] 193.1. HNMR {400 MHz, Methanol-d4) 8 2.18 (s, 3H).

FNMR: (376 MHz,

Methanol-d4) 8 -118.83 (s, 1F).
[00297]

Example 1-154

VII

~N~)

i+NH
p

N-(5-(((2S,4R)-4-((6-(methoxy-da)pyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous
manner oi thai in scheme

1

from /er/-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-l-

carboxylate, 4-bromo-6-(methoxy-ds)pyrimidine, and N-(5-(chloromcthyl)thiazol-2yl)acctarnide. LCMS (ESI): [M+H] 367.2. HNMR: (400 MHz, Methanol-d4) 8 8.33 (d,

J=1.00 Hz, 1H), 7.26 (s, 1H), 6.12 (d, J=0.7S Hz, 1H), S.29-S.36 (m, 1H), 4.13 (dd, J=1.13,
14.18 Hz, 1H), 3.S4 (d, J=14.31 Hz, 1H), 3.10 (d, J=11.55 Hz, 1H), 2.S0-2.66 (m, 3H), 2.19

(s, 3H), 1.57-1.67 (m, 1H), 1.24 (d. J=5.77 Hz, 3H).

[00298]

Example 1-155

F

p

N-(4-fluoro-5-(((2S,4R)-4-((6-(methoxy-ds) pyrimidin-4-yl) oxy)-2-methylpyrrolidin-1-

yl)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner of that in schcmc

1

from tert-butyl (2S,4R)-4-hydroxy-2-mcthylpyrrolidinc-l-

carboxylate, 4-bromo-6-(methoxy-d;)pyrimidine, and N-(5-(chloromcthyl)-4-fluorothiazol-2yl)acetamide. LCMS (ESI): [M+H] 38S.2. HNMR: (400 MHz, Methanol-d4) 8 8.35 (d,
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J=1.00 Hz, IH), 6.13 (d, J=1.00 Hz, IH), 5.28-5.37 (m, IH), 3.96 (dd, J=1.00, 14.56 Hz, IH),
3.S6 (d, .1=14.31 Hz, IH), 3.13 (d, J=]1.29 Hz, IH), 2.67 (dd, J=5.77, 11.04 Hz, IH), 2.512.63 (m, 2H), 2.18 (s, 3H), 1.56-1.66 (m, IH), 1.24 (d, J=5.77 Hz, 3H).

FNMR: (376 MHz,

Methanol-d4) 8 -117.94 (s, IF).
[00299]

Example 1-156

I

N~H

p

D

N-(5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazo1-2-yl)acetamide-2,2,2-da. The title compound was prepared in an
analogous manner of that in scheme

1

from /crt-butyl (2S,4R)-4-hydroxy-2-

mcthylpytrolidine- l-carboxylate, 4-chloro-6-methoxypyrimidine, and N-(5-formylthiazol-2yl)acetamide-2,2,2-dq. LCMS (ESI): [M+H] 367.2. HNMR: (400 MHz, Methanol-d4) 8
8.34 (d, .1=0.7S Hz, I H), 7.26 (», IH), 6.13 (d, J=0.7S Hz, IH), 5.27-5.37 (m, IH), 4.13 (dd,

J=1.00, 14.31 Hz, I H), 3.92 (s, 3H), 3.55 (d. J=14.31 Hz, IH), 3.10 (d, J=11.29 Hz, IH),
2.51-2.67 (m, 3H), 1.57-1.69 (m, 1H). 1.25 (d, J=6.02 Hz, 3H).
[00300]

Example 1-157

j+
F

N~H

0

D

N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)acetamide-2,2,2-da trii1uoroacetate salt: Thc title compound was
prepared in an analogous manner of that in schernc I from /er/-butyl (2S,4R)-4-hydroxy-2-

methylpyrrolidine-l-carboxylate, 4-chloro-6-methoxypyrimidine, and N-(4-fluoro-Sformylthiazo1-2-yl)acetamide-2,2,2-ds. LCMS (ESI): [M+H] 385.2. HNMR: (600 MHz,

Methanol-d4) 8 8.43 (br s, IH), 6.21 (br s, IH), S.66 (br s, IH), 4.70 (br d, J=14.67 Hz, IH),
4.46 (br d, J=14.67 Hz. IH). 3.95 (br s, 3H), 3.60-3.81 (m, 3H), 2.95 (br s, IH), 1.94-2.05 (m,

IH), I.SS (br s, 3H).

FNMR: (S65 MHz, Methanol-d4) 6 -77.14 (br s, 3F), -110.91 (br s,

IF).
[00301]

Example 1-158
D

0
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N-(5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl) methyld)thiazol-2-yl)acetamide: The title compound was prepared in an analogous manner of that
in scheme

1

from tert-butyl (2$ ,4R)-4-hydroxy-Z-methylpyrrolidine-l-carboxylate, 4-chloro-

6-mcthoxypyrimidinc, and N-(5-(chlororncthyl-d)thiazol-2-yl)acetamidc. LCMS (ESI):
[M+H) 365.1. HNMR: (400 MHz, Methanol-d4) 8 8.34 (d, J=1.00 Hz, IH), 7.26 (d, J=0.75
Hj., 1H), 6.13 (s, 1H), 5.28-5.37 {m, 1H), 4.11 (s, O.SH), 3.9Z (s, 3H), 3.S3 (s, O.SH), 3.10 (d,

J=11.29 Hz, 1H), 2.51-2.69 (m, 3H), 2.19 (», 3H), I.S8-1.68 (m, 1H), 1.2S (dd, J=0.7S, S.77
Hz, 3H).
[003021

Example 1-159
D

'fit ~4+I

I)-we

F

p

N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl-d)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous
manner oi'hai in scheme

I 1'rom

tert-butyl (2S,4R)-4-hydroxy-2-methylpyrrolidine-l-

carboxylate, 4-chloro-6-mcthoxypyrimidine, and N-(S-(chloromcthyl-d)-4-fluorothiazol-2yl)acctarnide. LCMS (ESI): [M+H] 383.1. HNMR: (400 MHz, Methanol-d4) 8 8.35 (d,

J=1.00 Hz, 1H), 6.14 (d, l=1.00 Hz. IH). 5.29-5.37 (m, 1H), 3.95 (s, 0.5H), 3.92 (s, 3H), 3.54
(s, 0.5H), 3.10-3.16 (m, IH), 2.68 (td, J=S.5S, 11.23 Hz, IH), 2.S3-2.64 (m, 2H), 2.18 (s, 3H),

1.56-1.67 (m, I H), 1.24 (d, J=S.S2 Hz, 3H). "FNMR: (376 MHz, Methanol-d4) 8 -117.92

(br s, 1F).
[003031

Intermediate 30

p

D

j)

NH

[

0

j

NH

0

tert-butyl (5-(hydroxymethyl-dz)thiazol-2-yl)carbamate: Lithium aluminum dcutcridc (54
mg, 1.3 mmol) was added to a 0

'C solution of ethyl 2-((tert-butoxycarbonyl)amino)thiazole-

S-carboxylaie (300. mg, 1.10 mmol) in THF (5.0 mL). Thc reaction mixture was stirred ai
RT for I h, then was diluted with 5 mL cthcr, cooled to O'C and carefully quenched by

dropwisc addition of water (55 uL). After 10 min, 15% aqueous NaOH (5S uL) was added
then 165 uL water. After another 10 min, the mixture was filtered through a pad of
CELITEQ&, washed with ether and ihe filtrate was concentrated in vacuo. The crude product

131

wo znzn/nnt tsn

PCT/Uszn19/n51661

was purified by silica gel chromatography using EtOAc in heptanes as eluent to give the title

compound (93 mg, 37% yield). LCMS (ESI): [M+Na] 2SS.I. HNMR: (400 MHz, Methanold4) 8 7.19 (s, IH), 1.54 (s, 9H).

Intermediate 31

[00304]
D

D
D

S

SDCi

D

Ci

0

0

tert-butyl (5-(chloromethyl-dz)thiazol-2-yl)carbamate: Thionyl chloride (120 uL, 1.6
mmol) was added to a 0 'C mixture of tert-butyl (5-(hydroxymcthyl-d.)thiazo1-2-

yl)carbamate (93 mg, 0.40 mmol) in DCM (1.0 mL). Thc reaction mixture was stirred at 0
"C for 2 h then was concentrated vacuo to give thc title compound (111 mg). LCMS (ESI):

[M-C4H8+H] 191.1 for methyl ether (LCMS sample in MeOH).

Intermediate 32

[00305]

N

+os/

o
0
tert-butyl (5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methyipyrrolidin-1yl)methyl-dz) thiazol-2-yl)carbamate: 4-methoxy-6-(((3R,SS)-S-methylpyrrolidin-3yl)oxy)pyrimidine (93 mg, 0.44 mrnol) was dissolved in acctonittilc (1.0 rnL) and TEA (250
uL, 1.8 mmol) was added dropwisc. tert-butyl (5-(chforomethyl-dz)thiazol-2-yl)carbamate
(111 mg, 0.44 mmol) was added dropwise as a solution in acetonitrile (2.0 mL). After 2h,

reaction was evaporated to dryness, partitioned between water and ethyl acctatc. Organics
washed with saturated sodium chloride, dried over MgSO4, filtered and evaporated. Residue
was purified by silica gcl chromatography using 3: I ethyl acetate/ethanol (with 2% NH4OH)
in heptane as eluent to give the title compound (110 mg, S9% yield). LCMS (ESI): [M+H]

424.2. HNMR: (600 MHz, Methanol-d4) 8 8.34 (s, IH), 7.17 (s, IH), 6.14 (s, IH), 5.295.38 (m, IH), 3.92 (s, 3H), 3.10 (d, J=11.74 Hz, IH), 2.53-2.68 (m, 3H), 1.63 (ddd, J=3.67,

8.99, 13.02 Hz, IH), 1.54 (s, 9H), 1.25 (d, J=5.87 Hz, 3H).
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Intermediate 33
D

L,D
N

0
5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-1-yl)methyldz)thiazol-2-amine hydrochloride salt: Tert-butyl (5-(((2S,4R)-4-((6-methoxypyrimidin-4yl)oxy)-2-methylpyrrolidin-I-yl)methyl-dz)thiazoh2-yl)carbamate (50, mg, 0.12 mmol) was
dissolved in DCM (1.0 mL) and to this was added hydrogen chloride (0.30 mL, 4 M in
dioxane). The reaction was stirred ai rt

1'or

4 h then was evaporated to dryness and co-

distillcd with DCM to give thc title compound as an HC1 salt. LCMS (ESI): [M+H] 324.1.
[00307]

Example 1-160
D

~D

D

L,D

0
N-(5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methyipyrrolidin-I-yl) methyldz)thiazol-2-yl)acetamide: S-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2methylpyrrolidin-1 -yl)methyl-d.)thiazol-2-aminc (0.12 mmol, x hydrochloride salt) was
taken up in DCM (2.0 mL) and pyridine (50. uL, 0.62 rnmol). To this was added acetic

anhydride (27 uL, 0.29 mmol) followed by additional pyridine (1 mL, 12 mmol) and acetic
anhydride (3S uL, 0.38 mmol). The reaction was stirred at RT overnight then was evaporated
to dryness, diluted with water, cxtracicd with EtOAc, washed with saturated sodium chloride,

dried over magnesium sulfate, filtered and evaporated. Sample was purified by silica gel

chromatography using 3:1 ethyl acetate/ethanol (with 2% NH4OH) in heptane as eluent to
give ihe title compound (17 mg, 32% yield over 2 steps). LCMS (ESI): [M+H] 366.1.

HNMR: (600 MHz, Methanol-d4) 8 8.34 (s, 1H), 7.27 (s, 1H), 6.13 (s, 1H), 5.29-S.36 (m,
1H), 3.92 (s, 3H), 3.09 (d, J=11.01 Hz, 1H), 2.52-2.68 (m, 3H), 2.19 (s, 3H), 1.58-1.68 (rn,
1H), 1.2S (d, J=5.14 Hz, 3H).

[00308]

Example 1-161
D

o
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N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl-d2)thiazol-2-yl)acetamide: The litle compound was prepared in an analogous
manner of that in scheme

1

1'rom

tert-butyl (2S,4R)-4-hydroxy-2-methy)pyrrolidine-)-

carboxylate, 4-chloro-6-rncthoxypyrimidine, and N-(5-(chloromcthyl-dz)-4-fluorothiazo)-2yl)acctamide. LCMS (ESI): [M+H] 384.2. HNMR: (400 MHz, Methanol-d4)

8 8.35 (d,

J=0.75 Hz, 1H), 6.13 (d, J=1.00 Hz, 1H), S.27-5.38 (m, 1H), 3.92 (s, 3H), 3.13 (d, J=l 1.SS
Hz, 1H), 2.68 (dd, J=6.27, 11.29 Hz, 1H), 2.S1-2.63 (m, 2H), 2.18 (s, 3H), 1.S6-1.66 (m, 1H),
1.24 (d, J=5.77 Hz, 3H).

[00309]

FNMR: (376 MHz, Methanol-d4) 8 -117.92 (s, 1F).

Intermediate 34

0
I

0

7

2.0BF

0

0

7

tert-butyl (4-bromo-5-formylthiazol-2-yl)carbamate: To a solution of diisopropylamine
(3.3 mL, 23 mmol) in THF (20. mL) at 0

'C was added n-butyllithium (14.8 mL,

hexanes) slowly. The reaction was stirred

1'or

1.6 M in

20 minutes and then tert-butyl (S-

bromothiazol-2-yl)carbamate (2.00 g, 7.16 mmol) was added slowly as a solution in THF (20.
mL). The mixture was stirred for 30 minutes at 0

'C and then DMF (1.8 mL, 23 mrnol) was

added. The solution was stirred for 2h at rt. EA and water were added, the layers were

separated, and the organics were washed with brine. The organics were dried over sodium
su) fate, filtered and conccntratcd. The ctxtdc material was purified by silica gcl

chromatography using ethyl acctatc in heptane as elucnt to yield thc title compound (1.53 g,
70% yield). LCMS (ESI): [M+H] 308.9 for

HNMR: (400 MHz, Methanol-d4) 8 9.83

Br.

(s, 1H), 1.S6 (s, 9H).

[00310]

Intermediate 35

0
I

0
S

Dz, NaOAc,

O

i

CO,OO

L
+I

0

o

O

7

tert-butyl (5-formylthiazol-2-yl-4-d)carbamate: Into a flask under nitrogen with a mixture
of tert-butyl (4-bromo-5-formylthiazol-2-yl)carbamate (202 mg, 0.66 mmol) and sodium
acctatc (113 mg, 1.38 mmol) was added palladium on carbon (91 rng, 10%) and anhydrous
methanol-dq (5.0 mL). Dcutcrium gas was slowly bubbled into thc suspension under stirring
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minutes, and then the reaction flask under vigorous agitation was connected to a

balloon I'illed with deuterium gas overnight. The palladium black was filtered off and rinsed
with methanol. The filtrate was concentrated. Residue taken up in water, EtOAc. Organics

washed with saturated sodium chloride, dried over sodium sulfate, filtered and evaporated to
give the title compound (131 mg, 87% yield). LCMS (ESI): [M-CxHs+H] 174.1.

HNMR:

(400 MHz, Methanol-d4) 8 9.87 (s, 1H), I.S6 (s, 9H).
[00311]

Intermediate 36

p
I

D

p

D

7—

p

7

tert-butyl (5-(hydroxymethyl)thiazol-2-yl-4-d)carbamate: To a stirred 0 'C solution of
tert-butyl (5-fonnylthiazol-2-yl-4-d)carbamate (131 mg, 0.57 mmol) in MeOH (1.4 mL) and
THE (2.2 mL) was added slowly sodium borohydridc (S8 mg, 1.5 mmol) and thc mixture was

stirred at rt for 2h. The reaction was quenched by dropwise addition of saturated aqueous

NH4Cl (2 mL). Thc reaction was conccntratcd and treated with aqueous NH4CI, extracted
with EtOAc (3x), washed with saturated NaC1 solution, dried over MgSO4, filtered and

evaporated to give the title compound (128 mg, 97% yield). LCMS (ESI): [M+Na] 2S4.1.
HNMR: (400 MHz, Methanol-d4) 8 4.68 (s, 2H), 1.54 (s. 9H).
[00312]

Intermediate 37

)-eH
D

o

7—

o

7-

tert-butyl (5-(chloromethyl)thiazol-2-yl-4-d)carbamate: Thionyl chloride (160 uL, 2.2
mmol) was added io a 0 'C mixture ol ter/-butyl (S-(hydroxymcthyl)thiazol-2-yl-4-

d)carbamate (128 mg, 0.55 mmol) in DCM (1.4 mL). Thc reaction mixture was stitrcd at 0

'C for 2 h then was concentrated in vacuo to give the crude title compound. LCMS (ESI):
[M-C4Hs+H] 190.1 for methyl ether (LCMS sample in methanol).

[00313]

Intermediate 38
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tert-butyl (5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl-4-d)carbamate: 4-methoxy-6-(((3R.SS)-5-meihylpynolidin-3yl)oxy)pyrimidine (128 mg, 0.61 mmol) was dissolved in aceioniirile ( I.S mL) and to this
was added TEA (340 uL. 2.45 mmol) dropwise. /ert-butyl (5-(chloromcthyl)thiazol-2-yl-4-

d)carbamate (0.55 mmol) was added dropwise as an acetonitrile (1.5 mL) solution with
siin ing. After 2h, reaction was evaporated to dryness, partitioned between water and ethyl
acetate. Organics washed with saturated sodium chloride, dried over MgSO4, filtered and

evaporated. Crude material was purified by silica gcl chromatography using 3:1 ethyl

acetate/ethanol (with 2% NH4OH) in heptane as eluent to give the title compound (177 mg,
68% yield over 2 steps). LCMS (ESI): [M+H] 423.2. HNMR: (400 MHz, Methanol-d4) 8
8.34 (d, .1=0.7S Hz, 1H), 6.14 (d, J=0.75 Hz, 1H), S.29-5.35 (m, 1H), 4.11 (d, J=14.06 Hz,
I

H). 3.92 (s, 3H). 3.54 (d, 1=14.31 Hz. IH). 3.11 (d, J=11.29 Hz, 1H), 2.50-2.68 (m, 3H),

1.57-1.66 (m, 1H), 1.54 (s, 9H), 1.24 (d, J=5.77 Hz, 3H).

Intermediate 39

~0

0

~

S

HCI

~0

~

0

a

D

D

5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl) thiazol-4d-2-amine hydrochloride salt: Tert-butyl (S-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2mcihylpyrrolidin-I-yl)methyl)ihiazol-2-yl-4-d)carbamate (78 mg, 0.18 mmol) was dissolved
in DCM (1.5 mL) and hydrogen chloride (460 uL, 4M in dioxanc) was added. Thc reaction

was stirred at rt for 4 h, then thc reaction was evaporated to dryncss, co-distilled IX McOH,

then co-distilled 2X DCM io give the title compound. LCMS (ESI): [M+H] 323.1.

Example 1-162

[00314]

N

N

D

N

N

N

D

0

N-(5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl-4-d)acetamide: S-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2meihylpyrrolidin-I-yl)methyl)ihiazol-4-d-2-amine (0.18 mmol, x hydrochloride salt) was
taken up in DCM (1.5 mL) and pyridine (1.0 mL). To this was added acetic anhydride (S2
uL, 0.55 mmol). Thc reaction was stirred at rt overnight then was cvaporatcd to dryncss,

diluted with water, extracted with EtOAc, washed with saturated sodium chloride, dried over
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sodium sulfate, filtered and evaporated. Residue was purified by silica gel chromatography
using 3: I ethyl acetate/ethanol (with 2% NH4OH) in heptane as elueni to give the title

compound (22 mg, 32% yield over 2 steps). LCMS (ESI): [M+H] 365.2. HNMR: (400
MHz, Methanol-d4) 8 8.33 (d. J=1.00 Hz, 1H). 6.13 (d, J=0.75 Hz, 1H), S.29-5.35 (m, 1H),
4.13 (d, J=14.06 Hz, IH), 3.92 (s, 3H), 3.55 (d, J=14.05 Hz, IH), 3.10 (d, J=11.55 Hz, IH),

2.50-2.67 {m, 3H), 2.19 (s, 3H), 1.S8-1.67 (m, I H), 1.24 (d, J=S.77 Hz, 3H).
[00315]

Example 1-163

0
N-(5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl-4-

d)methyl)thiazol-2-yl)acetamide: Thc title compound was prepared in an analogous manner

oi'hai in scheme

1

I'rom rert-butyl (2$ )-4-hydroxy-2-methylpyrrolidine-l-carboxylate-4-d, 4-

chloro-6-methoxypyrimidine, and N-(S-(chloromethyl)thiazol-2-yl)aceiamide. Product
mixture was separated into individual diastcrcomers by HPLC [XSelect CSH Prep C18 OBD

5um 30x100nun; Method: (A) 95% {H20} // (B) 5% [Acctonitrile} w/0.2% NH4OH (initial

conditions hold for O.Smin) then a linear gradient to S0% (A) / S0% (B) over 12min (flow
rate: 50mL/min)] 1'ollowed by SEC [CHIRALPAK AD-H 30x2SOmm, 5um; Method: 40%

IPA w/0.1%~ DEA in CO2 (flow rate; 100mL/min, ABPR 120bar, MBPR 60psi, column

temp 40 dcg C)]. LCMS (ESI): [M+H] 365.2. HNMR: (400 MHz, Methanol-d4) 8 8.33 (d,
J=0.75 Hz, IH), 7.26 (s, IH), 6.13 (d, J=0.7S Hz, IH), 4.13 (dd, J=0.88, 14.18 Hz, IH), 3.92
(s, 3H), 3.S4 (d, J=14.06 Hz, IH), 3.09 (d, J=11.29 Hz, IH), 2.63 (d, J=l I.SS Hz, IH), 2.51-

2.60 (m, 2H), 2.19 (s, 3H), 1.S6-1.67 (m, IH), 1.23-1.27 (m, 3H).
[00316]

Example 1-164

0
N-(5-(((2S,4S)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-1-yl-4-

d)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous manner
of thai in scheme

1

from rerr-buiy) (2S)-4-hydroxy-2-meihylpyrrolidine-l-carboxylate-4-d, 4-

chloro-6-mcthoxypyrimidinc, and N-(5-(chloromcthyl)thiazol-2-yl)acctamidc. Product
mixture was separated into individual diastereomers by HPLC [XSelect CSH Prep C18 OBD
Sum 30x100mm; Method: (A) 95% {H20} // (B) 5% [Acetonitrile}
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conditions hold for 0.5min) then a linear gradient to 50% (A) / 50% (B) over 12min (flow
rate: 50mL/min)] followed by SFC [CHIRALPAK AD-H 30x250mm, Sum; Method: 40%

IPA w/0.1% DEA in CO2 {flow rate: 100mL/min, ABPR 120bar, MBPR 60psi, column
tcrnp 40 dcg C)]. LCMS (ESI): [M+H] 365.2. 'HNMR: (400 MHz, Methanol-d4) 8 8.34 (s,
1H), 7.24 (s, 1H), 6.08 (d, J=0.75 Hz, 1H), 4.13 (d, J=14.05 Hz, 1H), 3.92 (s, 3H), 3.69 (d,

J=14.31 Hz, IH), 3.S4 (d, J=11.04 Hz, IH), 2.84-2.93 (m. I H), 2.50 (d, J=11.29 Hz, IH),

2.20 (s, 3H), 2.10 {dd, J=6.1S, 13.93 Hz, ]H), 1.89 (dd. J=10.29, 13.80 Hz, IH), 1.21 (d,

J=6,02 Hz. 3H).
[00317]

Example 1-165

VII

~~)

)-NH

F

p

N-(4-fluoro-5-(((2S,4R)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl-4-

d)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous manner
of that in scheme

I

from ter/-butyl (2S)-4-hydroxy-2-mcthylpyrrolidinc-l-carboxylate-4-d, 4-

chloro-6-methoxypyrimidine, and N-(5-(chloromcthyl)-4-fluorothiazo1-2-yl)acetamide.
Product mixture was separated into individual diastereomers by SFC [CHIRALPAK AD-H
30x2SOmm, Sum; Method: 45% MeOH w/0.1% DEA in CO2 (flow rate: 100mUmin, ABPR

120bar, MBPR 40psi, column temp 40 deg C)]. LCMS (ESI): [M+H] 383.2.

HNMR: (400

MHz, Methanol-d4) 8 8.35 (d, J=1.00 Hz, IH), 6.13 (d, J=1.00 Hz, IH), 3.96 (dd, J=1.00,
14.56 Hz, IH), 3.92 (s, 3H), 3.SS (d, J=14.56 Hz, 1H), 3.12 (d, J=11.29 Hz, 1H), 2.66 (d,

J=11.29 Hz, IH), 2.S0-2.62 (m, 2H), 2.18 (s, 3H), 1.SS-1.66 (m, 1H), 1.24 (d, J=S.77 Hz,
3H). "FNMR: (376 MHz, Methanol-d4) 8 -117.94 (s, IF).

[00318]

Example 1-166

N-(4-fluoro-5-(((2S,4S)-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl-4-

d)methyl)thiazol-2-yl)acetamide: The title compound was prepared in an analogous manner
of that in scheme

1

from /err-buty) (2S)-4-hydroxy-2-methylpyrrolidine-l-carboxylate-4-d, 4-

chloro-6-mcthoxypyrimidinc, and N-(5-(chloromcthyl)-4-iluorothiazo1-2-yl)acctamidc.
Product mixture was separated into individual diastereomers by SFC [CHIRALPAK AD-H

30x250mm, Sum; Method: 45% MeOH w/0.1% DEA in CO2 (flow rate: 100mUmin, ABPR
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120bar, MBPR 40psi, column temp 40 dcg C)]. LCMS (ESI): [M+H] 383.2.

HNMR: (400

MHz, Methanol-d4) 8 8.34 (d, J=0.75 Hz, 1H), 6.07 (d. J=1.00 Hz, 1H), 3.95 (dd, J=0.75,
14.81 Hz, 1H), 3.92 (s, 3H), 3.66 (d, J=14.56 Hz, 1H), 3.56 (d, J=10.79 Hz, 1H), 2.80-2.92

(m, 1H), 2.52 (d, J=10.79 Hz. 1H), 2.18 (s, 3H), 2.08 (dd, J=6.15, 13.93 Hz, 1H), 1.86 (dd,

J=10.16, 13.93 Hz, 1H), 1.20 (d, J=6.02 Hz, 3H).

FNMR: (376 MHz, Methanol-d4)

8—

118.18 (s, 1F).

[00319]

Biological Data

[00320]

OGA enzyme inhibition biochemical assay

[00321]

Recombinant full length human OGA enzyme was purchased from Origene. 4-

MUGlcNAc substrate was purchased from Sigma. All other reagents were purchased 1'rom
Sigma or Fisher. Assay buffer consists

ol'he Mcllvaine hul'fer system, pH

Na&HPO4 mixed with 0.1M citric acid) and 0.01'/c BSA. Reactions consist

6.4 (0.2M

of 1 n M OGA,

100pM 4-MUGlcNAc (K,„), and compound in a final volume of 10pl. Reactions were

incubated for 90 minutes ai room temperature and quenched with 40p1

ol'M glycine, pH

10

and read on a Perkin Elmer Envision plate reader (Ex: 355nm/Em: 460nm). Compounds were

tested with a 10-point dosc-response starting from 20pM with a 4-fold dilution. Data was fit

using GraphPad Prism using a 4-paramtcr fit with variable slope.
[00322]

Description of cellular OGA-Tau MSD assay

[00323]

HEK-293T cells were transfected with OGT and Tau-V5 plasmids using

Lipoleciamine and grown overnight. Next. day, ihc cells were collected and re-plated ai

1

x)0

cells pcr well in 96 well plates. Cells were incubated for 4hr at 37"C, bcforc compounds werc

added at luM, with 3-fold diluiions in a 10-point titration. Cell plates were incubated with

compounds overnight at 37"C. The next day media was removed from wells by gentle
aspiration and 120 ul of lx Cell Lysis bulfcr mixed with protease and phosphaiase cocktail
added to each well. A freeze thaw was performed at -80"C, then mixed bcforc transferring 50
ul to MSD plates coated with VS-tag antibody io capture Tau. MSD Plates were incubated

overnight at 4'C, on a plate shaker. The 1'ollowing day, plates were washed and incubated
with Tau-S400-GlcNAc antibody lor 2hr and then developed with rabbit Sullo-iag antibody.
Final read out was carried out on an MSD 600 rcadcr. Thc data was analyzed using Graph
Pad or Genedata, the data was normalized and % activity versus log of compound

concentration was plotted. The 1Csa values were obtained from a 4 parameter fit.
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[00324]

Description of rat liver microsome stability assay

[00325]

Compound (1 uM final concentration) was incubated with rat liver microsomes (0.5

mg/mL) in 0.1M sodium phosphate buffer (pH 7.4) plus 3.3 mM magnesium chloride in the

presence or absence of 1 mM nicotinamide adenine dinucleotide phosphate (NADPH) at 37"C
Aliquots (40 uL) at 0, 5, 10, 15, 25 and 40 minutes post NADPH addition (or compound addition
for reactions in absence of NADPH) were transferred into individual 96-well plate wells

containing 40 ng/ml of g-cyclopently-1,3-dipropylxanthine (CPDPX, internal standard) in 160 uL

acetonitrile:methanol (1;1 v/v). The sample-containing plates were centrifuged (10 minutes, 3220
x g) and SOuL

of the supernatant from each well was transferred into a clean analytical sample

96-well plate well containing 300uL of 20:80:O. acetonitrile/water/formic acid, mixed, then
1

directly injected onto an LC/MS/MS system for sample analysis.

[00326]

HPLC and mass spectrometer conditions for stability assays

[00327]

The LC/MS/MS system consisted of an ultra high throughput RapidFireOs 300 system

(Agilent Technologies, Santa Clara, CA) coupled to a Triple Quad 5500 mass spectrometer
(ABSciex, Foster City, CA). Srnnple load and wash were performed on a RapidFireOs C4

cartridge using 0.1

/n

formic acid in water as mobile phase A and sample elution using 0.1%

formic acid in acetonitrile:methanol (1:1 v/v) as mobile phtcse B.

[00328]

RapidFire Operating Conditions:

[00330]

Data Analysis:
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CLint,app (apparent intrinsic clearance) was calculated using thc following

equation for microsome stability.

SV!s'"

i).(!93

Cf

6!c!!6 "n!a! e!"!o!!

!i!n!1/ t!Kr&'!!sr!sano/

'15

rn &'/!seas!ra!! / pj's'Jl'&'6!

~r,'.!v!!w!

c'!x!!a

~,.'5'!;

Csnau o/

2ty

isa "sa.!'!!'lxnt

where s" represents 45 grams of liver/kg of body weight for rat.

CL»a,'rs (apparent intrinsic clearance) was calculated using the following equation for hepatocyte

stability:
CLhep (hepatic

clearance) was calculated using the following equation for microsomes

0, «CI. ,rro""
(?, —:CL,

using SS mL/minute/kg as Qh {hepatic blood flow) for rat.
[00332]

Description of the MDR1-MDCK efflux ratio assay

[00333]

MDR1-MDCK cell monolayers werc grown to confluenc on microporous

polyester membranes in 96-wefl Corning insert plates. The penueability assay buITer was

Hanks'alanced Salt Solution containing

10 mM HEPES at pH

of 7.4. Loperamide

was used as a positive control P-gp substrate. Propranolol and Bcstatin (1 pM

)

(1

pM)

werc used as

high and low pcrtncability comparators, respectively.
[00334]

Test compounds or positive control P-gp substrate/permeability comprators were

added io respective apical and basolaieral chambers for bidirectional assessment of

permeability. Receiver buffer (iransport buffer supplemented with 1% bovine serum albumin)
was added to rcspcctive receiver chambers. MDR1-MDCK cells werc incubated with test

compounds at 37'C with 5% COz for 2 hr. Samples werc collcctcd from thc donor chamber
ai.

boih 0 and 120 minutes, and Irom the receiver chamber at 120 minutes. Test and control

compound concentrations werc dctcrmincd using LC-MS/MS analysis. Each dctcrmination
was performed in triplicate. Thc apparent pcrmcability (P,»), efflux ratio and mass balance

(percent recovery) were calculated as follows:
P,sr = (dC,/di) x V„/ (A x Cs)
Mass balance = 100 x ((V, x C, '"' + (Va x Cdn"" )) / (Va x C!,)

Efflux ratio =

Pappta-A) / Papp!A-Bl

where:
dC, /dt is the cumulative concentration in the receiver compattment versus time in )tM
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the volume of the receiver compartment in cm

Vo is ihe

volume of ihe donor compartment in cm 3

A is the area
Ct;, is
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of ihe insert (0.143 cm for 96-well insert)

thc cstimatcd cxpcrirncntal concentration (Time = 0) of the dosing solution

C,""'s the concentration of thc receiver at thc cnd of the incubation period
Co

'"'s ihe concentration of ihe donor at ihe end of the incubation period.
The following Table

[00335]

1

shows ihe activity data for some of ihe compounds

prcscnt invention. In some instances. the OGA inhibition, MDRI-MDCK

ol'he

efflu ratio, and rat

liver microsome stability assays werc repeated and whenever the final data in subsequent
assays was difl'ereni, the data i» provided below and indicated with an asterisk (a). The
symbol "-" indicates thai the data is noi available.

OGA (8400

0-

MDR IMDCK Efllux
Ratio
(B-A/A-B)
4.8

Example

OGA
Biochemical
ICso (nM)

1-2

210

0.035

140

0.038

1.2
1.6

0.006
0.004
0.037

6.1

1-8

2000a
460

&1.000

2.3

1-10

39
28

0.032
0.115

1-5

1-6
1-7

80
&1000

0.003
1-12
1-13
1-14
1-15

1.3

0.003
0.002a
0.002
0.005
0.002

1-16

0.001

1-17

0.002

1-18
1-19

2.4

0.012

2.3
"

2.2

RLM% Qh
(%)

82

94

40

76
87

1.9
1.1

1.9

10.0
8.9

76
73
97
98'"

90
'.9

1-4

GLCNAC)
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While wc have described a number of cmbodimcnts of this, it is apparent that our

basic examples may bc altered to provide other embodiments that utilize thc compounds and
methods of this disclosure. Therefore, it will bc appreciated that the scope of this disclosure is
to be def'ined by the appended claims rather than by the specific embodiments that have been

represented by way of example.
[00337]

The contents of all refcrenccs (including literature references, issued patents,

published patent applications, and co-pending patent applications) cited throughout this
application are hereby expressly incoiporated herein in their entireties by reference. Unless

othenvise defined, all tcchnical and scientil'ic terms used herein arc accorded the meaning
commonly known to one with ordinary skill in the art.
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CLAIMS

A compound represented by the following structural 1'ormula:
Rs

YI'+i
(R')n

(lA)

or a pharmaccutically acceptable salt thereof, wherein:
Ar is an optionally substituted monocyclic aryl or an optionally substituted monocyclic

hctcroaryl;
Y and Y are each

CR'or N, wherein at least one of Y or Y is N;

Zis CR R, C(=O), (CR R

R's

—

n is 0

)I, orCH C(=O);

H, halo, Ct-C4 alkyl, or Ct-C4 haloalkyl;

or an intcgcr from l to 8;

when n is other than 0,

R, for each occurrence, is independently

halo, C i-C4 alkyl, C i-C4

haloalkyl, or Ct-C4 alkoxy;

R, for each occurrenc, is independently

—

H, halo, Ct-C4 alkyl, Ct-C4 haloalkyl, C3-Cta

cycloalkyl, or C3-Ct(3 halocycloalkyl;
7

or altcrnativcly iwo R together with the carbon atom to which they are attached form a C3Cta cycloalkyl;
R is — H or Ct-C4 alkyl; and
R is — H, Ct-C4 alkyl, Ct-C4 haloalkyl, or C3-Cs cycloalkyl;

or alternatively R 3,and R 4 taken together with their intervening atoms form an optionally

substituted 5- to 7-rncmbcred hetcrocyclyl.

2.

The compound according io claim l, wherein the compound is represented by

the following structural formula:
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Rs

(Rt)

R

(IIA)

or a pharmaceutically acceptable salt thereof; wherein R

haloalkyl, or Ct-Ca a)koxy;
from

I

1

~,

i»

halo, Ct-C4 alkyl, Ct-C4

R's halo, Ct-Ca alkyl, or Ct-C4 haloalkyl; and n is an integer

to 7.

3.

The compound according to claim

1,

wherein the compound is represented by

thc following structural formula:
Rs

(Rt)

R

(IIA)

or a pharmaccutically acceptable salt thereof; wherein

4.

R's halo or Ct-Ca alkyl.

The compound according to any one of claims 1-3, wherein the compound is

reprcscnted by thc lollowing structural formula:
R2

R2

Ra

(R')n

(IIIA)

or a pharmaceutically acceptable salt thereof; wherein

independently — H or Ct-Ca alkyl.
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S.

The compound according to any onc of claims 1-4, wherein the compound is

represented by the l'ollowing structural formula:
Rs

Rs

Rs

(R")n

(IIIA)

or a pharmaccutically acccptablc salt thcrcof; whcrcin

independently — H or Ct-Cq alkyl,

6.

R, for each occurrence, is

R's halo or Ci-Cq alkyl; and n is an integer from

I

to 7.

The compound according to any one ol'claims 1-5, wherein the compound

i»

rcprcscntcd by onc of thc following structural formulas:

(R')n

(IVA- I)

(R')n

(IVA-2)

or a pharmaceutically acceptable salt. thereof.

7.

The compound according to any one of claims 1-6, wherein the compound is

represented by the following structural formula:
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Hrg

(R')n

(IVA-2)

or a pharmaceutically acceptable salt thereof; wherein n is an integer 1'rom

S.

1

to 7.

The compound according to any one of claims 1-7, whcrcin thc compound is

represented by one of thc following structural formulas:

(R")n

(VA-1)

(VA-2)

or a pharmaceutically acceptable salt thcrcof; wherein n is 0 or an integer from

9.

1

to 7.

The compound according ro any onc of claims )-8, wherein the compound is

rcprcscnted by thc following structural formula:

+rg

(R')n

(VA-2)

or a pharmaceutically acceptable sall thereof; wherein n is 0 or an integer from

150
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The compound according io any one of claims 1-9, wherein ihe compound is

represented by the following structural formula:

(VIA-1)

(VIA-2)

or a pharmaceutically acceptable salt thereof; wherein n is 0 or an integer from

11.

1

to 3.

The compound according to any one of claitns 1-10, wherein thc compound is

represented by the following sttuctural 1'ormula:

(VIA-2)

or a pharmaccutically acceptable salt thereof; whcrcin n is 0 or an intcgcr from

12.

1

to 3.

The compound according io any one oi claims 1-11. wherein thc compound is

rcprcscntcd by onc of thc following structural formulas:
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(VIIA- I)

(VIIA-2)
or a pharmaccutically acceptable salt thereof; wherein n is 0, I, or 2.

The compound according to any one of claims 1-12, wherein thc compound is

13.

represented by the I'ollowing structural I'ormula:

(VIIA-2)
or a pharmaceutically acceptable salt thereof; wherein n is 0,

1,

or 2.

A compound reprcscntcd by thc following structural I'onnula:

14.

Rs

(R")n

0
(IB)

or a pharmaceutically acceptable salt. thereof, wherein:
Ar is an optionally substituted monocyclic aryl or optionally substituted monocyclic

hctcroaryl;
Y and Y are each

Z is CR

R's

—

CR'r N, wherein at least one of Y

R, C(=O), (CR

R )., or CHzC(=O);

H, halo, Ct-Cq alkyl, or Ct-Ct haloalkyl;

n is 0 or an intcgcr from I to 7;
152
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when n is other than 0, R', for each occunence, is independently halo, Ct-Cq alkyl,
Ct-Cq haloalkyl, or Ct-Cz alkoxy;

R, 1'or each occurrence, is independently

—

H, halo, Ci-Cq alkyl, Ct-Cq haloalkyl, Cq-

Ctacycloalkyl, or Cz-Ciahalocycloalkyl;
or alternatively two R together with thc carbon atom to which they arc attached form
a C3" C jtt cycloalkyl;

R's

—

H or Ct-C4 alkyl; and

R is — H. Ct-Cq alkyl, Ct-Cq haloalkyl, or Cs-Cs cycloalkyl;

or altcrnativcly R and R taken together with their intervening atoms form an

optionally substituted 5- to 7-membered heterocyclyl.

15.

The compound according to claim 14, wherein thc compound is rcprcscntcd

by one of the following stmctural formulas:
Rs

A,~
(R')a

(IIB- I)
Rs

~O
Ar
(R')n

(IIB-2)

or a pharmaceutically acceptable salt thereof; wherein

I

b.

R's halo or Ct-Cx alkyl.

The compound according to claim 14 or claim

rcprcscntcd by thc following structural formula:

153
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Ra

~O
(R')n

(IIB-2)
~,
or a pharmaceutically acceptable salt thereof; wherein R t i»
halo or Ct-Cq alkyl.

17.

Thc compound according to any onc of claims 14-(6, whcrcin thc compound

is represented by thc following sttuctural formula:
Rs

Rs
Rs

(R")n

(IIIB-1)
Rz

Ra
Ra

(R")n

(IIIB-2)

or a pharmaceutically acceptable salt. thereof; wherein

R, lor each occurrence. is

indcpcndcntly — H or Ct-Cq alkyl; and whcrcin n is 0 or an integer from I to 3.

I

i»

S.

The compound according to any one ol claims 14-17, wherein the compound

represented by the following structural formula:

154

wo znzn/tt6ttsn

PCT/Uszot9/tLSt661
Rz

Rz

Rs

(R')n

(IIIB-2)

or a pharmaceutically acceptable salt thereof; wherein

I

R, for each occurrence, is

independently — H or Ct-Cq alkyl; and wherein n is 0 or an integer 1'rom

19.

I

to 3.

The compound according to any one of claims 14-18, wherein the compound

is represented by one of the following structural formulas:

(R")a

(IVB- I)

(R')a

0
(IVB-2)

or a pharmaccutically acceptable salt thereof; whcrcin n is 0, I, or 2.

20.

The compound according to any one of claims 14-19, wherein the compound

is represented by the following structural formula:

Ar

~O
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(IVB-2)

or a pharmaceuiically acceptable salt thereof; wherein n is 0, I, or 2.

The compound according to any one of claims 1-20, wherein Ar is an

21.

optionally substituted S- or 6-membered monocyclic heteroaryl.

The compound according io any one of claims 1-20, wherein Ar is an

22.

optionally substituted monocyclic hctcroaryl comprising one or morc nitrogen atoms.
The compound according io any one oi'claims 1-22 or a phannaceutically

23.

acceptable sall ihereoi; wherein Ar is optionally substituted pyridinyl, optionally substituted

pyrimidinyl, optionally substituted pyrazinyl. or optionally substituted pyridaainyl.

The compound according io any one ot'claims 1-23 or a pharmaceutically

24.

acceptable salt ihereoi; wherein Ar is pyridinyl, optionally substituted pyrimidinyl, or

optionally substituted pyraainyl,
Thc compound according to any onc of claims 1-24 or a phannaceutically

2S.

acceptable salt thereof, wherein Ar is optionally substituted

substituted

,

rii
,

26.

optionally substituted

optionally substituted

(

,

,

,

optionally

optionally substituted

or optionally substituted

Thc compound according to any onc of claims 1-25 or a pharmaccutically

acccptablc salt thcrcof. whcrcin Ar is optionally substituted

156
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substituted

,

optionally substituted

,

optionally substituted

('

rii"
or optionally substituted

The compound according to any one of claims 1-26 or a phannaccutically

27.

acceptable salt thereof, wherein Ar is optionally substituted

rii

N

substituted

or optionally substituted

optionally

~N

Thc compound according to any onc of claims 1-27 or a pharmaceutically

28.

acceptable salt thereof, wherein Ar is optionally substituted

rii
~N

N

substituted

or optionally

29.

Thc compound according to any onc of claims 1-28 or a pharmaccutically

acceptable salt thereol; wherein Ar is optionally substituted with one or more groups selected
from Ct-C4 alkyl, Ct-C4 haloalkyl, Cs-Cs cycloalkyl, Cs-Csheterocyclyl, halo, — CN, — NOz,

NR'R',

—

OR',

—

C(=S)OR",

—

NR'(C=O)OR',

—

NR'(C=S)NR'R-',

—

—

—

S(O),R',

O(C=S)R',
—

NR"S(O),R',

—

S(O),NR"R-', — C(=O)OR",

C(=O)NR'R.",

—

NR'C(=O)R, —C(=S)NR"R-', —NR"C(=S)R-',

—

—

O(C=O)NR'R',
—

C(=S)R',

—

—

NR'(C=S)OR', —O(C=S)NR'R',

—

—

OC(=O)OR",

NR'(C=O)NR'"R-',

C(=O)R'henyl and monocyclic heteroaryl;

wherein
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the C i-Cq alkyl group substituent on Ar is optionally substituted

with —CN,

—

NOz,

—

OR',

—

NR"R',

—

S(O),R',

—

S(O),NR"R', — C(=O)OR',

—

C(=O)NR'R-', — NR'C(=O)R-',

—

NR"(C=O)ORt, — O(C=O)NR"R.".

—

NR'(C=O)NR'R-', —NR'(C=S)NR'R',

—

OC(=O)OR',

—

—

NR"S(O),Rr,

C(=S)OR',

—

O(C=S)R',

C(=S)NR'Rt — NR'C(=S)R-",

—

NR'(C=S)OR',

—

—

—

O(C=S)NR"R',

C(=S)R', —C(=O)R-', Cs-Cr

cycloalkyl (optionally substituted with one or morc groups selected
1'rom

—

CHs, halomethyl, halo, methoxy and halomethoxy), monocyclic

hctcroaryl (optionally substituted with onc or morc groups sclcctcd
from — CHs, halomcthyl, halo, methoxy and halomcthoxy) or phenyl

(optionally substituted with one or more groups selected from — CHs,
halomethyl, halo, methoxy and halomethoxy);
the Cs-Cq cycloalkyl, Cs-Cahctcrocyclyl, phenyl and

monocyclic hctcroaryl group substituent on Ar arc optionally and

independently substituted with Ct-Cx alkyl, Ct-C4 haloalkyl, halo,

OR',

NR"R-',

S(O);R",

—

CN,

—

S(O),NR"R-', — C(=O)OR',

—

C(=O)NR"R', —NR"C(=O)R'.

—

NR'(C=O)OR', —O(C=O)NR'R-',

—

NR'(C=O)NR'R-', — NR'(C=S)NR'R~,

—

NOR,

—

—

—

—

—

OC(=O)OR',
—

NR"S(O),R.",
—

C(=S)OR',

—

O(C=S)R-',

C(=S)NR'R', —NR'C(=S)Rr,
—

NR'(C=S)OR-',
—

C(=S)R', or

—

O(C=S)NR'R-',

—

C(=O)R';

each R" and each Rt is indepcndcntly —H, Ct-Cx alkyl, or C;-Cs
cycloalkyl; wherein the Ct-Cq alkyl or Cs-Cs cycloalkyl represented by
Rr is optionally substituted with one or more substitucnts

R'r

sclcctcd from halo, hydroxyl, Ct-C4 alkyl, Ct-Cx alkoxy, Cs-Cs

cycloalkyl and phenyl (optionally substituted with one or more groups
selected from -CHs, halomethyl, halo, methoxy and halomethoxy);

R's

—

H, Ct-Cx alkyl, Cs-Cs cycloalkyl, or Cs-Cs heterocyclyl;

whcrcin thc Ct-Cx alkyl, Cs-Cs cycloalkyl, or Cs-Cs hctcrocyclyl
group represented by

R's optionally substituted with one or more

substituents selected from — CN, halo, hydroxyl, Ct-C4 alkyl, Ct-Cx
alkoxy, Cs-Cs cycloalkyl and phenyl (optionally substituted with one
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or more groups selected from — CHs, halomethyl, halo, methoxy and

halomethoxy); and
i

30.

iso, l,or2.

The compound according to any one of claims 1-29 or a phannaccutically

acceptable sall thereof, wherein Ar is optionally substituted with one or more groups selected
from Ct-Cx alkyl, Ct-C4 haloalkyl, Cs-Ca cycloalkyl, Cs-C6heterocyclyl, halo, — CN, — NO.,

NR'R-',

—

OR',

—

C(=S)OR',

—

NR'(C=O)ORY,

—

NR'(C=S)NR'R',

—

—

—

S(O),R'",

O(C=S)R',
—

NR'S(O),R-',

—

S(O),NR'R-", — C(=O)OR',

C(=O)NR'R',

—

NR'C(=O)Rv, — C(=S)NR"R-', — NR"C(=S)R-',

—

—

O(C=O)NR'R',
—

C(=S)R",

—

—

—

NR'(C=S)ORY, — O(C=S)NR'R',

—

OC(=O)OR',

NR'(C=O)NR'R',

C(=O)R" phenyl and monocyclic hctcroaryl;

wherein
the Ci-C4alkyl group substituent on Ar is optionally substituted

with —CN,

—

NOz,

—

OR',

—

NR"R-',

—

S(O),R',

—

S(O),NR"R', — C(=O)OR',

—

C(=O)NR'R-', — NR'C(=O)R-',

—

NR'(C=O)OR-', — O(C=O)NR'R-',

—

NR'(C=O)NR"R'. —NR'(C=S)NR"R-',

—

OC(=O)OR',
—

—

—

NR'S(O),R',

C(=S)OR",

—

O(C=S)R",

C(=S)NR'Rs — NR'C(=S)R-',
—

NR'(C=S)ORr,
—

C(=S)R",

—

—

O(C=S)NR'R',

C(=O)R, Cs-C6

cycloalkyl (optionally substituted with one or more groups selected

from

—

CH u halomcthyl, halo, rncthoxy and halomcthoxy), rnonocyclic

hctcroaryl (optionally substituted with onc or morc groups selected
from — CHs, halomethyl, halo, methoxy and halomethoxy) or phenyl

(optionally substituted with one or more groups selected from —CHs,

halomcthyl, halo. methoxy and halomcthoxy);
the Cs-Ca cycloalkyl, Cs-Cq heterocyclyl, phenyl and

monocyclic heteroaryl group substituent on Ar are optionally and
independently substituted with C t-Ca alkyl, C i-Cx haloalkyl, halo,

NO.,

OR',

NR"R',

S(O),R',

—

CN,

—

S(O),NR'R-', — C(=O)OR',

—

C(=O)NR'R-', — NR'C(=O)RY,

—

NR'(C=O)OR", —O(C=O)NR"R',

—

NR'(C=O)NR'R', —NR'(C=S)NR'R',

—

—

—

—

—

—

OC(=O)OR',
—
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—
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—

—

C(=S)R', or

—

O(C=S)NR"R',

—

C(=O)R';
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each R'nd each

R's independently

—

H, Ct-Cx alkyl, or Cs-Cs

cycloalkyl; wherein ihe Ct-Cq alkyl or Cs-Cs cycloalkyl represented by
Rr is optionally substituted with one or more subsiituenis

R'r

sclectcd from halo, hydroxyl, Cs-Cs cycloalkyl and phenyl (optionally

substituted with onc or morc groups selected from -CHs, halomcthyl,
halo, methoxy and halomeihoxy);

R's

—

H, Ct-C4 alkyl, Ci-Cx alkoxy, Cq-Cs cycloalkyl, or Cs-Cs

hctcrocyclyl; wherein ihc Ct-C4 alkyl or Cs-Cs cycloalkyl group

reprcscnted by

R's optionally substituted with one or morc

substitucnts selected from — CN. halo. hydroxyl, Ci-C4 alkyl, Ct-Cx
alkoxy, Cs-Cs cycloalkyl and phenyl (optionally substituted with onc

or morc groups selected from — CHs, halomcthyl, halo, methoxy and

halomcthoxy); and
i

31.

is 0,

l,or 2.

Thc compound according io any onc of claims 1-30 or a pharmaccutically

acceptable salt thereof, wherein Ar is optionally substituted with one or more groups selcctcd
from optionally substituted Ct-C4 alkyl, Ct-C4 haloalkyl, optionally substituted Cs-Cs

cycloalkyl, optionally substituted Cs-Cq heterocyclyl, halo, — CN, — OR', — NR'R-',
—

C(=O)NR'R-', — C(=S)NR'R-', — O(C=O)NR'R', — O(C=S)NR'R', — C(=O)R', — C(=O)OR',

—

NR'C(=O)R', phenyl and optionally substituted monocyclic hctcroaryl.
32.

Thc compound according to any onc of claims 1-31 or a pharmaccutically

acceptable salt thereol; wherein Ar is optionally substituted with one or more groups selected
from C t-C4 alkyl, C t-Cx haloalkyl, Cs-Cs cycloalkyl, halo, — CN, — OR', — NR'"R',
—

C(=O)NR'R-', — C(=S)NR'R-', — O(C=O)NR'R', — O(C=S)NR'R-', — C(=O)OR'.

—

NR'C(=O)R", phenyl and optionally substituted rnonocyclic hctcroaryl.

33.

The compound according io any onc ol claims 1-31 or a phannaceutically

acccptablc salt thcrcof. whcrcin Ar is optionally substituted with onc or morc groups sclcctcd
from Ct-C4 alkyl, Ct-Cx haloalkyl, Cs-Cs cycloalkyl, Cs-Cs hctcrocyclyl, halo, — CN, — OR',
—

NR'R', and —C(=O)R"; wherein the Cs-Ca cycloalkyl and Cs-Cshctcrocyclyl substituent
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group on Ar are each optionally substituted with one or morc groups indcpcndcntly sclccted

R'nd Rt are each independently H, Ct-C4 alkyl or
Cs-Ca cycloalkyl, wherein ihe Ct-C4 alkyl group represented by R'nd Rr is optionally
1'rom

halo, Ct 4 alkyl and Ct 4 alkoxy;

—

substituted with onc or morc substitucnts indcpcndcntly sclccted from halo and C14alkoxy;

R's H, CFC4 alkyl, Cs-Cs cycloalkyl or Cs-Cs heterocyclyl, wherein thc Ct-C4 alky, C;—
Cs cycloalkyl and Cs-Cq heterocyclyl represented by R're each optionally and independently
and

substituted with one or more subsiiiuenis independently selected 1'rom halo,

—

CN, C 1-C4

alkyl and Ct-C4 alkoxy.

34.

The compound according io any one oi'claims 1-33 or a phannaceutically

acceptable sall ihereoi; wherein Ar is optionally substituted with one or more groups selected
from Cl-C4 alkyl, Ct-C4haloalkyl, halo, —CN. and — OR'; wherein

R's Ct-C4 alkyl optionally

substituted with onc or more halo groups.

35.

The compound according to any one of claims 1-33 or a pharmaccutically

acceptable salt thcrcof, whcrcin Ar is optionally substituted with one or morc groups selcctcd
from — CHs, —CFs, — CHFz, — F, — Cl, — CN, — OCH 6 — OCHFz, — OC.Hs, — OCHzCFs,
—

O(CHz).(O)CHs, -OCH(CH;)2, — O-(3-methoxycyclobuiyl), -O-cyclobutyl, -O-cyclopentyl,

N--0 N--C- N--Q,.„„.„,
—

N(CHs)CzHs,— N(H)cyclobutyl, -NHCH2CHs, -NHCH(CH;)2

—
—

N

—

N(CH;)2,

F

—

N

N(CHs)(CHzCHz(O)CHs), -OH, azetidinyl,

F

oxctanyl, pyrrolidinyl, morpholinyl, 4-methylpipcrazinyl, and pipcrazinyl.

36.

The compound according io any onc of claims 1-3S or a phannaceutically

acceptable salt thereof, wherein Ar is optionally substituted with one or morc groups selected
from — CH1, —CFs, — CHF., — F, — Cl, — CN, — OCHn — O(CHz).(O)CHs, and — OCHFz.
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The compound according to any onc of claims 1-36 or a pharmaceutically

acceptable salt thereof, wherein Ar is optionally substituted with one or more groups selected
1'rom

—

CHs, — CFs, — CHF., — F, — Cl, — CN, — OCHs, and — OCHF..
38.

The compound of any one of claims 8-37, wherein n is 0.

39.

The compound according to claim 1, wherein ihe compound is represented by

onc of thc following structural fortnulas:

(VIIIA- I )

(VIIIA-2)

c
or a pharmaccuiically acceptable salt
thereof, wherein Ar is

N~~N

each of which is optionally substituted with onc substituent R 'clccted from sclcctcd from
Ct Ca alkyl, Ct-Cq haloalkyl. halo, —CN, and — OR',

R's H, Ct-Cq alkyl, Cs-Cs cycloalkyl or

Cs-Cs heierocyclyl, wherein ihc Ct-Chalky, Cs-Cs cycloalkyl and Cs-Ca heierocyclyl

represented by

R're each optionally and independently substituted with one or more

substituents independently sclcctcd from halo,
40.

CN, Ct-Cqalkyl and Ct-Cq alkoxy.

—

The compound according to claim 39, whcren Ar is rcprcnted by the following

formula:
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The compound according to claim 38 or 39, wherein R

's Ct-C4 alkyl or

R's H or Ct-C4 alkyl optionally substituted with one to three substituents

independently selected from halo,

42.

CN, Ci-Cx alkyl and Ct-Cq alkoxy.

—

The compound according to claim

1,

wherein the compound is selected from

N-(4-fluoro-S-{((2$ ,4R)-4-((6-(2-meihoxyethoxy)pyrimidin-4-yl)oxy)-2-

rncthylpyrrolidin-1-yl) methyl)thiazol-2-yl)acctamide;

N-(5-(((2$ ,4R)-4-((6-(azctidin-l-yl)pyrimidin-4-yl)oxy)-2-mcthylpyrrolidin-l-

yl)methyl)-4-fluorothiazol-2-yl)acctamidc;
N-(4-fluoro-5-(((2$ ,4R)-4-{(6-(3-fluoroazeiidin-l-yl)pyrimidin-4-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamidc;
N-(S-(((2$ ,4R)-4-((6-(3,3-difluoroazciidin-l-yl)pyrimidin-4-yl)oxy)-2-

mcthylpytvolidin-1-yl)methyl)-4-fluorothiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,5$ )-S-((6-meihoxypyrimidin-4-yl)oxy)-2-meihylpiperidin- 1yl) methyl) thiazol-2-yl) ace{amide;

N-(4-fluoro-5-(((2$ ,4R)-4-((5-fluoropyridin-2-yl)oxy)-2-mcthylpyrrolidin- 1yl)methyl) thiazo1-2-yl)ace tamide;
N-(S-(((2$ ,4R)-4-{(2,6-dimeihylpyridin-4-yl)oxy)-2-methylpyrrolidin- 1-yl)methyl)-4-

fluoroihiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-((S-meihoxypyrimidin-4-yl)oxy)-2-meihylpyrrolidin- 1yl) rncthyl) thiazol-2-yl) acetamidc;

N-(S-(((2$ ,4R)-4-((6-acetylpyrimidin-4-yl)oxy)-2-methylpynolidin-l-yl)methyl)-4-

fluoroihiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((6-(2,2,2-triffuorocthoxy)pytimidin-4-

yl)oxy)pyrrolidin-1-yl)rncthyl)thiazol-2-yl)acctamidc;
N-(4-fluoro-S-(((2$ ,4R)-4-((6-methoxypyridazin-3-yl)oxy)-2-methylpyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2$ .4R)-4-((6-fluoropyridin-3-yl)oxy)-2-mcthylpyrrolidin-lyl) rncthyl) thiazol-2-yl) acctamidc;

N-(4-fluoro-S-(((2$ ,4R)-4-((6-methoxypyrazin-2-yl)oxy)-2-methylpynolidin-lyl)methyl)thiazol-2-yl)ace{amide;
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N-(4-fluoro-5-(((2$ ,4R)-4-((5-methoxypyrimidin-2-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)aceiamide;

N-(S-{((2S,4R)-4-((S-chloropyridin-2-yl)oxy)-2-meihylpyrrolidin-l-yl)methyl)-4-

fluorothiazol-2-yl)acctamide;
N-(4-fluoro-5-({(2$ ,4R)-4-((4-mcthoxypyrimidin-Z-yl)oxy)-2-mcthylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-5-(({2$ ,4R)-2-methy)-4-(pyrimidin-Z-yloxy)pyrrolidin- 1-

yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2S,4R)-4-((3-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)aceiamide;

N-(S-(((2S,4R)-4-((S-chloropyrimidin-2-yl)oxy)-Z-methylpyrrolidin-l-yl)methyl)-4-

fluorothiazol-2-yl)acctamidc;
N-(4-fluoro-5-(((2S,4R)-4-((4-fluoropyridin-2-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-S-(((2$ ,4R)-4-{(2-fluoropyridin-4-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2S,4R)-4-((5-methoxypyridin-2-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)aceiamide;
N-{4-fluoro-5-{({2$ ,4R)-4-({6-methoxypyridin-Z-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acciamide;
N-(4-fluoro-5-({(2$ ,4R)-4-((2-mcthoxypyridin-4-yl)oxy)-2-mcthylpytvolidin- 1-

yl)methyl)thiazol-2-yl)acetamide;

N-(S-(((2S,4R)-4-((4-chloropyridin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4fluoroihiazol-2-yl)acetamide;
N-{5-({(2$ ,4R)-4-((4,5-difluoropyridin-Z-yl)oxy)-2-mcthylpyrrolidin-l-yl)methyl)-4-

fluorothiazol-2-yl)acetamide;
N-{4-fluoro-S-(({2$ ,4R)-2-methyl-4-{(6-morpholinopyrimidin-4-yl)oxy)pynolidin-l-

yl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2S,4R)-4-((5-mcthoxypyrazin-2-yl)oxy)-2-mcthylpyrrolidin- 1yl)methyl)thiazol-2-yl)acetamide;

N-(S-(((2S,4R)-4-((3,5-dimethylpyrazin-2-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4Auoroihiazol-2-yl)acetamide;
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N-(S-(((2$ ,4R)-4-((2,5-dimcthylpyridin-4-yl)oxy)-2-methylpyrrOlidi- 1-yl)methyl)-4Auoroihiazol-2-yl)acetamide;
N-(4-fluoro-S-{((2$ ,4R)-2-methyl-4-((S-methylpyrazin-2-yl)oxy)pyrrolidin-l-

yl)methyl)thiazol-2-yl)acetamidc;
N-(4-fluoro-S-(((2$ ,4R)-4-((6-hydroxypyrimidin-4-yl)oxy)-2-methylpyrrolidin- 1-

yl)methyl)thiazol-2-yl)aceiamide;

N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((2-methylpyridin-4-yl)oxy)pyrrolidin-lyl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2$ ,4R)-4-((6-fluoropyridazin-3-yl)oxy)-2-methylpyrrolidin- 1yl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-S-{((2$ ,4R)-4-((S-fluoropyrimidin-2-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acciamidc;
N-(5-(((2$ ,4R)-4-((5-(difluoromethyl)pyrazin-2-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)-4-fluoroihiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-{(6-meihoxypyridin-3-yl)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2$ ,4R)-4-((5-fluoro-4-methylpyridin-2-yl)oxy)-2-methylpyrrolidin1-yl)methyl)thiazol-2-yl)aceiamide;
N-(4-fluoro-S-{((2$ ,4R)-4-((S-fluoro-4-meihoxypyridin-2-yl)oxy)-2-methylpyrrolidin-

1-yl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-(pyrimidin-5-yloxy)pyrrolidin- 1yl)methyl)thiazol-2-yl)acetamide;
N-(S-(((2$ ,4R)-4-((6-chloropyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl)methyl)-4-

fluoroihiazol-2-yl)acetamide;

N-(4-fluoro-5-(((2$ .4R)-2-methyl-4-((6-(oxetan-3-yloxy)pyrimidin-4yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-2-methyl-4-((6-((l-methylazetidin-3-yl)oxy)pyrimidin-4-

yl)oxy)pyrrolidin-1-yl)methyl)ihiazol-2-yl)aceiamide;
N-(4-fluoro-5-(((2$ ,4R)-2-methyl-4-((5-morpholinopyrazin-2-yl)oxy)pyrrolidin- 1yl)methyl)thiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-2-methyl-4-((4-morpholinopyridin-2-yl)oxy)pyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;
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N-(4-fluoro-5-(((2$ ,4R)-4-((5-(2-mcthoxyethoxy) pyrazin-2-yl) oxy)-2methylpynolidin-1-yl)methyl)thiazol-2-yl)ace{amide;
N-(4-fluoro-S-{((2$ ,4R)-4-((4-((2-methoxyethyl)(methyl)amino)pyridin-2-yl)oxy)-2-

rncthylpyrrolidin-1-yl) methyl)thiazol-2-yl)acctamide;

N-(4-fluoro-S-(((2$ ,4R)-2-methyl-4-((5-morpholinopyridin-2-yl)oxy)pyrrolidin-lyl)methyl)thiazol-2-yl)ace{amide;

N-(4-fluoro-5-(((2$ ,4R)-4-{(4-(2-methoxyethoxy)pyridin-2-yl)oxy)-2-

methylpyrrolidin-1-yl)rncthyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2$ ,4R)-4-(4-fluorophcnoxy)-2-mcthylpynolidin-l-yl)methyl)thiazol2-yl)ace{amide;

N-(4-fluoro-S-{((2$ ,4R)-2-methyl-4-((S-(4-methylpiperazin-l-yl)pyridin-2-

yl)oxy)pyrrolidin-1-yl)methyl)thiazol-2-yl)acctamidc;
N-(4-fluoro-5-(((2$ ,4R)-4-((5-(2-methoxycthoxy) pyfldin-2-yl)oxy)-2-

methylpyrrolidin-1-yl)methyl)thiazol-2-yl)acetamide;
N-(4-fluoro-S-(((2$ ,4R)-4-{(5-((2-methoxyethyl)(methyl)amino)pyridin-2-yl)oxy)-2-

mcthylpyrrolidin-1-yl)methyl)thiazol-2-yl)acctamidc;

N-(4-fluoro-5-(((2$ ,4R)-2-rncthy1-4-((4-(4-rncthyl piperazin-1-yl)pyridin-2yl)oxy)pyrrolidin-1-yl)methyl) thiazol-2-yl) acetamide;
N-(4-Fluoro-5-({(2$ ,4R)-4-((6-methoxypyrimidin-4-yt)oxy)-2-methylpyrrolidin-l-

yl)methyl)thiazol-2-yl)acctamide;

N-(4-fluoro-5-(((2$ ,4R)-4-((6-mcthoxypyrimidin-4-yl)oxy)-2-rncthylpyrrolidin- 1-yl-

4-d)methyl)thiazol-2-yl)acetamide; and
N-(4-fluoro-S-(((2$ ,4$ )-4-((6-methoxypyrimidin-4-yl)oxy)-2-methylpyrrolidin-l-yl4-d)methyl)thiazo1-2-yl)acctamidc,
or a pharmaccutically acceptable salt thereof.

43.

A pharmaceutical composition comprising the compound according to any one

of claims 1-42 or a pharmaceutically acceptable salt thereof and a phannaceutically
acccptablc camcr or diluent.

44.

A method of treating a subject with a disease or condition selected from a

neurodegenerative disease, a tauopathy, diabetes, cancer and stress, comprising administering
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to the subject an effective amount of the compound according to any onc of claims 1-42 or an

effective amount of the pharmaceutical composition according to claim 43.

45.

The lncthod according to claim 44. wherein the discase or condition is sclccted

from Acute ischemic stroke (AISh A]zhcuner's di»ca»c. Dcmcnti!, Amlotrophic h!terai
sctc!L&sis

(AI.S), Amyotrophic la!eral sclerosis w'iih c»gnitive impainucnt (Al.Sci j,

Argyrophilic gr!Ii» dementia.

'131uit

disease, (::orticobasal degeneration i(::131;8 I:lementia

pi!gill sii 'a, Dit!Us&! !!II'oflbr!Hary 'tai'Iglcs '!v!til calclt!»" ti»M. Dov&n s sl BQroluc. 6'pl!cps»'.
I

~

hamil!a! 13ritish dementia, Fa!x!ilial Danish

dern

'ntia„ llroutotcmporal demcnti!! v'ith

&n!Irkiusonisna! inkcd io chromo»omc ! 7 (FTDP- 73, G&cr»tmann.Straus»ler-Schcinkcr disc ise,
1

G!Iat!Cir&ilpean pa»'kin»onisnl., Halle! on!en-Sputa!hscasc I neurodcgeneit!ii»m with !vain in!B

lh !Schin!Ic st!'I!kc, nil id cognltl!'c !Irlf&all nl&'ilt (MG!!, lvlu!tIpic sy'»tcial
iltrr&l'&hy, Mvotonll'ystroplty, NIOBE!u!t!-Pick it!scuse (t''pc G j, P!!lhdo-pon'to-Blgl!!1
!Lieu!.iulai!CB type

dcgcncra!ion, Parkinsomsm-dementia colnplex oi'(Tuam,

Pi»'!»'»

discase (PiD';.

Postcncevh!Jitic par! insoni»m (PFPli. Pidon di»cases (iucludiing Crc!!itrfclilt- Jul.!h Disca»c
(GJ D;&, Varku'L (."rcU(c',[cldt-.l,'Ikob D!Sca»e (v(. 3D1.

I"

atal I"a!B!liill ln»BIB[un.

V Llru„

Progressive sUpcl'col'!ical gllosis. Pl'ogl"'s»'vc supranuclcar palsy (PSP1!,

Siecle.—

()! s;ewski syn!lro! Be.. Subacute silerosing panenciph;i!it! s.

dementia,

HUntulgii&ll.

4f&.

» Ql »c!isc, Lmd

1

'1 ling&! e-on!
y

P»ichardson-

Parkinsoli s!tiscasc.

bc ulct !CQ accordut to anv onc

I»t

cialins 44 anti

4.'&.

col!diii»n is sclectet! 1'ron! Acute ischemic stroke (AISh Alzheimer's

»vhciuul th» c!!»case o.

di»c!!s!&. Bein!&util,

Amyotrophic lateral sile!osis! AI Sh Ainyotrophic lateral scierosi» v;ith cognitive
impairincnt (ADScii. Argyrophilic gn!in dcmcnt'ia. cpik!p»y. ischemic stroke, ntih! cognitiv

impair!neat (M(.'I,. I h&nnngtou's discase,!Lnrl Parkinson

47.

Th»! Ilicth»&d ilccor!11Bg lo liny»ui!&

I&(

6 r&! Scuse.

cl ii Bs 'l4 4(u whel!

IB

lh!'ll»&

L!Sc

oi

coi!Lhtion ls A! vhcin!c! '» d&sense.

48.

A method of inhibiting 0-GlcNAcase in a subject in need thereof, comprising:

administering to the subject an effective amount of the compound according to any one of
claims 1-42 or an eflect.ivc amount ol the pharmaceutical composition according to claim 43.
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A method of treating a disease or condition charactetdzed by

hyperphosphorylation of tau in the brain, comprising administering to the subject an eITectivc
amount ol the compound according to any one of claims 1-42 or an clTective amount ot the

pharrnaccutical composition according to claim 43.
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