
US 20220354835A1 
INI 

( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No .: US 2022/0354835 A1 

JANG et al . ( 43 ) Pub . Date : Nov. 10 , 2022 

Publication Classification ( 54 ) COMPOUNDS FOR DEGRADING TAU 
PROTEIN AGGREGATES AND USES 
THEREOF 

( 71 ) Applicant : Aprinoia Therapeutics Limited , 
Wanchai ( CN ) 

( 51 ) Int . Ci . 
A61K 31/4439 ( 2006.01 ) 
A61K 47/54 ( 2006.01 ) 
A61K 31/444 ( 2006.01 ) 

( 52 ) U.S. CI . 
CPC A61K 31/4439 ( 2013.01 ) ; A61K 31/444 

( 2013.01 ) ; A61K 47/54 ( 2017.08 ) ; A61K 
47/545 ( 2017.08 ) 

( 72 ) Inventors : Ming - Kuei JANG , Taipei City ( TW ) ; 
Paul TEMPEST , Taipei ( TW ) ; 
Yih - Shyan LIN , Kaohsiung City ( TW ) 

( 73 ) Assignee : Aprinoia Therapeutics Limited , 
Wanchai ( CN ) ( 57 ) ABSTRACT 

( 21 ) Appl . No .: 17 / 320,882 

( 22 ) Filed : May 14 , 2021 

Related U.S. Application Data 
( 63 ) Continuation - in - part of application No. PCT / 

US2020 / 060459 , filed on Nov. 13 , 2020 . 
( 60 ) Provisional application No. 62 / 935,017 , filed on Nov. 

13 , 2019 . 

Disclosed herein are novel compounds for degrading Tau 
protein aggregates , pharmaceutical acceptable salts , enan 
tiomers , non - enantiomers , tautomers , racemates , solvates , 
metabolic precursors , or prodrugs thereof . Also disclosed 
herein are uses of the compounds , pharmaceutical accept 
able salts , enantiomers , non - enantiomers , tautomers , race 
mates , solvates , metabolic precursors , or prodrugs thereof in 
the manufacture of a medicament for treating a tauopathy , as 
well as method for aiding in the treatment of a tauopathy or 
treating a tauopathy in a subject . 

1.5 
H 

0.D. 450 
0.5 

0.04 0.2 
Cpd Conc . ( UM ) 



Patent Application Publication Nov. 10 , 2022 US 2022/0354835 A1 

H 

0.5 

0.2 
Cpd Conc . ( UM ) 



US 2022/0354835 A1 Nov. 10 , 2022 
1 

COMPOUNDS FOR DEGRADING TAU 
PROTEIN AGGREGATES AND USES 

THEREOF 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation - in - part of Inter 
national Patent Application No. PCT / US2020 / 060459 , filed 
Nov. 13 , 2020 , which claims priority to U.S. Provisional 
Application No. 62 / 935,017 , filed Nov. 13 , 2019 , the con 
tents of each of which are incorporated herein by reference 
in their entirety . 

prevent a disorder or abnormality associated with Tau aggre 
gates . In certain embodiments , a therapeutically effective 
amount of a compound described herein is effective for 
halting , preventing , or reversing the progression of neuro 
degenerative diseases . 
[ 0006 ] In some embodiments , pharmaceutical composi 
tions of compounds for the treatment of Tau - associated 
neurodegenerative diseases are provided . Provided compo 
sitions comprise an effective amount of a compound as 
described herein , and a pharmaceutically acceptable excipi 
ent . 

[ 0007 ] One aspect of the disclosure is a compound of 
Formula A , BACKGROUND 

EBM - L - TBM ( Formula A ) 

wherein 

a [ 0008 ] EBM is a ubiquitin E3 ligase binding moiety ; 
[ 0009 ] L is a linker covalently attached to EBM and TBM ; 
and 

a 

[ 0010 ] TBM is a tau protein binding moiety of the for 
mula : 

A 

[ 0002 ] Neurodegenerative diseases affect an estimated 50 
million Americans each year , exacting an incalculable per 
sonal toll and an annual economic cost of hundreds of 
billions of dollars in medical expenses and lost productivity . 
Tauopathies are a class of neurodegenerative diseases asso 
ciated with pathological aggregation of Tau protein ( micro 
tubule - associated protein tau , MAPT ) in the human brain , 
and include Alzheimer's disease ( AD ) , amyotrophic lateral 
sclerosis ( ALS ) , Huntington's disease ( HD ) , Parkinson's 
disease ( PD ) , Pick's Disease ( PID ) , and Progressive Supra 
nuclear Palsy ( PSP ) . In tauopathy , aggregation of Tau 
spreads through the brain in a prion - like manner , such as 
seen in AD brain ( H. Braak et al . , Neurobiol Aging ( 1995 ) , 
16 ( 3 ) : 271-78 ; H. Braak et al . , Acta Neuropathol ( 2006 ) 
112 ( 4 ) : 389-404 ) , where Tau pathology manifests in a con 
sistent spatiotemporal pattern . Tau propagation seeds , con 
sisting mainly of short fibrils , have been found to be 
significantly enriched in the synaptic fractions of brain 
regions lacking extensive cellular Tau pathology , indicating 
that Tau seeds are able to spread through the human brain 
along synaptically - connected neuronal networks . 
[ 0003 ] Despite many therapeutic approaches aimed at 
removing aggregated Tau species that have been or are 
currently being investigated , at present there are no effective 
treatments for halting , preventing , or reversing the progres 
sion of such neurodegenerative diseases . Therefore , there is 
a need for new strategies aimed at removing or reducing Tau 
aggregation that may possess therapeutic potential in the 
treatment of patients with tauopathies . 

or a pharmaceutical acceptable salt , an enantiomer , a non 
enantiomer , a tautomer , a racemate , a solvate , a metabolic 
precursor , a prodrug thereof , wherein 

A 

is covalently linked to L ; and 
[ 0011 ] ( i ) 

SUMMARY 

A 

is a substituted or unsubstituted bicyclic fused aromatic ring 
containing at least 1 ring heteroatom selected from O , S , and 
N ; 

[ 0004 ] The present disclosure relates to novel bispecific 
conjugate compounds that bind to Tau aggregates , and 
recruit a ubiquitin E3 ligase to mark the aggregates for 
proteomic degradation and clearance . These compounds 
bind specifically to Tau aggregates , and discriminate 
between Tau aggregates and monomeric ( normal ) Tau . 
These results suggest the suitability of compounds for use in 
the clinic , where they have the potential for promoting the 
clearance of pathogenic Tau with minimal effects on normal / 
physiological Tau species in the brains of human tauopathy 
patients . 
[ 0005 ] The present disclosure provides compositions and 
methods for the treatment of a group of disorders and 
abnormalities associated with Tau aggregates . Methods of 
the invention include the administration of a bispecific 
conjugate described herein or a pharmaceutical composition 
to a subject comprising a therapeutically effective amount of 
a compound of the invention effective to treat , alleviate or 

B 

is a substituted or unsubstituted monocyclic aromatic ring 
containing 0 to 2 ring heteroatoms selected from O , S , and 
N ; and 
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B 

is a substituted or unsubstituted monocyclic aromatic ring 
containing 0 to 2 ring heteroatoms selected from O , S , and 

is a substituted or unsubstituted monocyclic aromatic ring 
containing 0 to 2 ring heteroatoms selected from O , S , and 
N ; and N ; or 

[ 0012 ] ( ii ) 

? 

is a substituted or unsubstituted monocyclic aromatic ring 
containing 0 to 2 ring heteroatoms selected from 0 , S , and 
N ; 

is a substituted or unsubstituted bicyclic fused aromatic ring 
containing at least 1 ring heteroatom selected from O , S , and 
N. 
[ 0013 ] Another aspect of the disclosure is a compound of 
any one of the Formula ( 1 ) - ( VI ) : 

I 
R3 ( R ' ) m ( R " ) n 

U J 

L3 oo // 
K 

( R " ) 

II 
( R ' ) m ( R " ) n 

N — L2 - L1 groove ( R2 ' ) m6 ( R " ) 

III 
( R ' ) m ( R " ) n 

HO 

-L1 
HN 

K 
( R " ) k Lord Dario N 

IV 
( R " ) n ( R ' ) m 

00 R3 
—K 

( R ' ' ' ) k .L1 



US 2022/0354835 Al Nov. 10 , 2022 
3 

-continued 
V 

( R " ) . ( R ' ) m 

( R ! ' ' ) k 

( R2 ) m6 

VI 
( R " ) n ( R ' ) m 

sic X -K 
HO ( R ' ' ' ) k Jk 

L2 
HN 

ment of 1 uM compound 162842 , Optical Density ( O.D. ) 
450 value decreases 20 % compared to vehicle , reflecting the 
reduction of Tau aggregates . 

DETAILED DESCRIPTION OF THE 
DISCLOSURE 

or pharmaceutically acceptable salts , solvates , hydrates , 
polymorphs , co - crystals , tautomers , stereoisomers , isotopi 
cally labeled derivatives , or prodrugs thereof , wherein Li , 
L2 , L3 , X , Y , J , Q , K , T , U , V , Z , Y1 , R ' , R " , R ' " , R2 , R3 ' , n , 
m , k and m6 are as defined herein . 
[ 0014 ] Another aspect of the disclosure is a composition 
comprising a compound of the disclosure , and a pharma 
ceutically acceptable excipient . 
[ 0015 ] Another aspect of the disclosure is a method for 
aiding in the treatment of a tauopathy in a subject , the 
method comprising administering an effective amount of a 
compound of the disclosure , or the composition the disclo 
sure , wherein the compound or the composition treats the 
subject or aids in the treatment of the subject . 
[ 0016 ] Another aspect of the disclosure is the use of a 
compound of the disclosure in the treatment of a tauopathy 
or a tau - associated disease or disorder . 
[ 0017 ] Another aspect of the disclosure is the use of a 
compound of the disclosure for the manufacture of a medi 
cament for the treatment of a tauopathy or a tau - associated 
disease or disorder . 
[ 0018 ] Another aspect of the disclosure is a kit , compris 
ing a compound of the disclosure , or the composition of the 
disclosure , and printed instructions for the use thereof 
[ 0019 ] Another aspect of the disclosure is a method for 
synthesizing the compounds of the disclosure . 
[ 0020 ] The foregoing summary is illustrative only and is 
not intended to be in any way limiting . In addition to the 
illustrative embodiments and features described herein , fur 
ther aspects , embodiments , objects and features of the 
disclosure will become fully apparent from the drawings and 
the detailed cription and the claims . 

[ 0022 ] The present disclosure provides compounds that 
specifically bind to aggregated forms of Tau protein , and 
also bind to a ubiquitin E3 ligase . E3 ligases are intracellular 
enzymes that transfer activated ubiquitin to a specific site of 
a targeted protein . 
[ 0023 ] Ubiquitin is a highly conserved small protein ( 8 
kDa , 76 amino acids ) , which is ubiquitously expressed 
intracellularly . After expression , ubiquitin is activated by a 
ubiquitin - activating enzyme ( “ E1 " ) , then transferred to a 
ubiquitin - conjugating enzyme ( “ E2 ” ) . An E3 ligase transfers 
the ubiquitin from the E2 enzyme to a target substrate . There 
are estimated to be more than 600 different E3 ligases , which 
recognize a variety of different protein substrates . Once 
ubiquitinated , the substrate is transferred to a proteasome , 
which degrades the protein into oligopeptides , eventually 
degrading these to single amino acids . The ubiquitin - pro 
teasome system serves to regulate the concentration of some 
proteins , and to degrade and recycle damaged or misfolded 
proteins . 
[ 0024 ] The present disclosure provides compositions and 
methods for the treatment of a group of disorders and 
abnormalities associated with Tau aggregates . Methods of 
the invention include the administration of a compound 
described herein or a pharmaceutical composition to a 
subject comprising a therapeutically effective amount of a 
compound of the invention effective to treat , alleviate or 
prevent a disorder or abnormality associated with Tau aggre 
gates . In certain embodiments , a therapeutically effective 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0021 ] The FIGURE shows the degradation of Tau aggre 
gates measured by APNmAb005 ELISA assay . Upon treat 
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[ 0031 ] ( ii ) amount of a compound described herein is effective for 
halting , preventing , or reversing the progression of neuro 
degenerative diseases . 
[ 0025 ] One aspect of the disclosure is a compound of 
Formula A , A 

EBM - L - TBM ( Formula A ) 

wherein 
[ 0026 ] EBM is a ubiquitin E3 ligase binding moiety ; 
[ 0027 ] L is a linker covalently attached to EBM and TBM ; 
and 

is a substituted or unsubstituted monocyclic aromatic ring 
containing 0 to 2 ring heteroatoms selected from O , S , and 
N ; 

a 

[ 0028 ] TBM is a tau protein binding moiety of the for 
mula : B 

H0 0-0 A B is a substituted or unsubstituted monocyclic aromatic ring 
containing 0 to 2 ring heteroatoms selected from O , S , and 
N ; and 

2 

or a pharmaceutical acceptable salt , an enantiomer , a non 
enantiomer , a tautomer , a racemate , a solvate , a metabolic 
precursor , a prodrug thereof , 
[ 0029 ] wherein 

a is a substituted or unsubstituted bicyclic fused aromatic ring 
containing at least 1 ring heteroatom selected from O , S , and 
N. 

[ 0032 ] In some embodiments , the substituted or unsubsti 
tuted bicyclic fused aromatic ring is a substituted or unsub 
stituted bicyclic 5-6 system . Non - limiting examples include 

a 

is covalently linked to L ; and 
[ 0030 ] ( i ) 

? 888 888 O is a substituted or unsubstituted bicyclic fused aromatic ring 
containing at least 1 ring heteroatom selected from 0 , S , and 
N ; 

B B o N , and 

is a substituted or unsubstituted monocyclic aromatic ring 
containing 0 to 2 ring heteroatoms selected from O , S , and 
N ; and 

2 2 [ 0033 ] In some embodiments , TBM is of Formula B or 
Formula C 

( Formula B ) 

( R ' ) m ( R ' ) n 1000 is a substituted or unsubstituted monocyclic aromatic ring 
containing 0 to 2 ring heteroatoms selected from 0 , S , and 
N ; or 

( R " ) k 
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-continued [ 0043 ] In some embodiments , EBM is 
( Formula C ) 

( R ' ) , ( R ' ) m R3 BOCH ( R ' ' ' ) k ; 

wherein 
or 

( R2 ) mo [ 0034 ] Z is C or N ; U is O , S or CH ; V is N or NH ; 
[ 0035 ] K is CH or N ; Q is CH or N ; where K and Q are 
not N at the same time ; 

HO 

HN min [ 0036 ] each occurrence of R ' " is independently selected 
from the group consisting of H , OH , NH2 , C1-6 alkyl , C1-6 
alkylamino , C1-6 alkoxy and halogen ; k is 0 , 1 , 2 or 3 ; 
[ 0037 ] each occurrence of R ' is independently selected 
from the group consisting of H , halogen , OH , C1-6 alkyl , 
C1-6 haloalkyl and C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 4 ; 
[ 0038 ] each occurrence of R " is independently selected 
from the group consisting of H , halo , OH , NH2 , C1-6 alkyl , 
C1-6 alkoxy , C1-6 haloalkyl , C1-6 alkylamino , C3-6 cycloal 
kylamino , C3-6 cycloalkyl and C3-6 heterocycloalkyl ; n is 0 , 
1 or 2 ; 
[ 0039 ] Jis CR or N ; X is CR or N ; Y is CR or N ; where 
at least one of J , X and Y is N , but J and Y are not N at the 
same time , X and Y are not N at the same time ; 
[ 0040 ] Rº is independently selected from the group con 
sisting of H , NH2 , C1-6 alkyl and C1-6 alkoxy , wherein NH2 , 
C1-6 alkyl or C1-6 alkoxy is optionally substituted by 1 to 3 
of C1-3 alkyl , C3-6 cycloalkyl and / or halo ; and 
[ 0041 ] in Formula B , V is N , where Z and U are not 
heteroatoms at the same time ; and 
[ 0042 ] in Formula C , V is N or NH ; T is CH or N ; where 
up to two of U , Z , V and T contain heteroatoms . 

wherein 
[ 0044 ] R3 ' is H or C1-6 alkyl ; 
[ 0045 ] each occurrence of R2 ' is independently selected 
from the group consisting of H , OH , C1-6 alkyl , C1-6 alkoxy , 
C1-6 alkylamino and NH ; 
[ 0046 ] m6 is 0 , 1 , 2 , 3 or 4 ; and 
[ 0047 ] Y is CH , or 1 

: 

0 

2 

[ 0048 ] In some embodiments , the compound is of any one 
of the Formula ( I ) - ( VI ) : 

I 

R3 ( R ' ) m ( R " ) n 
U 

N One Q 
( R ' ' ' ) k 

II 
( R ' ) m ( R " ) n 

N — L2 - L1 or porto ( R2 ' ) mo K 
( R " ) k 
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-continued 
III 

( R ' ) m ( R " ) n 
HO 

HN dondoso ( R " ) 

N 

IV 
( R " ) n ( R ' ) m 

U 

00 R3 ' 
-K ?? ( R " ) k 

N 

V 
( R " ) n ( R ' ) m 

( R " ) k 
YI L1 Paco ( R ? ' ) mo 2 

VI 
( R " ) n ( R ' ) m 000 -K 

HO ( R ' ' ) 

HN 

N 

S 

wherein , in Formula I , R ' is H or C1-6 alkyl ; Y , is CH , or 1 2 

min 
Le is a bond , CEO ) - , -NR- , -0— , or S 
wherein R is hydrogen , optionally substituted acyl , option 
ally substituted alkyl or a nitrogen protecting group ; L2 is a 
bond , -NR O- , or S— , wherein R is hydrogen , 
optionally substituted acyl , optionally substituted alkyl or a 
nitrogen protecting group ; L2 is a substituted or unsubsti 
tuted C -50 hydrocarbon chain ; Z is C or N ; U is O , S or CH ; 
Vis N , where Z and U are not heteroatoms at the same time ; 
K is CH or N ; Q is CH or N ; where K and Q are not N at 

the same time ; each occurrence of R ' " is independently 
selected from the group consisting of H , OH , NH2 , C1-6 
alkyl , C1-6 alkylamino , C1-6 alkoxy and halogen ; k is 0 , 1 , 2 
or 3 ; each occurrence of R ' is independently selected from 
the group consisting of H , halogen , OH , C1-6 alkyl , C1-6 
haloalkyl and C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 4 ; each 
occurrence of R " is independently selected from the group 
consisting of H , halo , OH , NH2 , C1-6 alkyl , C1-6 alkoxy , C1-6 
haloalkyl , C1-6 alkylamino , C3-6 cycloalkylamino , C3-6 
cycloalkyl and C3-6 heterocycloalkyl ; n is 0 , 1 or 2 ; J is CR 
or N ; X is CR or N ; Y is CR or N ; where at least one of 
J , X and Y is N , but I and Y are not N at the same time , X 
and Y are not N at the same time ; R ™ is independently 
selected from the group consisting of H , NH2 , C1-6 alkyl and 
C1-6 alkoxy , wherein NH2 , C1-6 alkyl or C1-6 alkoxy is 
optionally substituted by 1 to 3 of C - 3 alkyl , C3-6 cycloalkyl 
and / or halo ; 

: 
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[ 0049 ] in Formula II , each occurrence of R2 ' is indepen 
dently selected from the group consisting of H , OH , C1-6 
alkyl , C- alkoxy , C - alkylamino and NH ; m6 is 0 , 1 , 2 , 
3 or 4 ; Y is CH , or 

1-6 
2 

2 

2 

NR— , 

Lj is a bond , Ce = 0 ) — , -NR— , Oors 
wherein R is hydrogen , optionally substituted acyl , option 
ally substituted alkyl or a nitrogen protecting group ; L2 is a 
bond , -NR- , 0— , or S— , wherein R is hydrogen , 
optionally substituted acyl , optionally substituted alkyl or a 
nitrogen protecting group ; L2 is a substituted or unsubsti 
tuted C1-50 hydrocarbon chain ; Z is C or N ; U is O , S or CH ; 
Vis N or NH ; T is CH or N ; where up to two of U , Z , V and 
T contain heteroatoms ; K is CH or N ; Q is CH or N ; where 
K and Q are not N at the same time ; each occurrence of R ' " 
is independently selected from the group consisting of H , 
OH , NH2 , C1-6 alkyl , C1-6 alkylamino , C1-6 alkoxy and 
halogen ; k is 0 , 1 , 2 or 3 ; each occurrence of R ' is indepen 
dently selected from the group consisting of H , halogen , OH , 
C1-6 alkyl , C1-6 haloalkyl and C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 
4 ; each occurrence of R " is independently selected from the 
group consisting of H , halo , OH , NH , C - 6 alkyl , C1-6 
alkoxy , C1-6 haloalkyl , C1-6 alkylamino , C3-6 cycloalkyl , 
C3-6 cycloalkylamino , and C3-6 heterocycloalkyl ; n is 0 , 1 or 
2 ; J is CR or N ; X is CR or N ; Y is CR or N ; where at least 
one of J , X and Y is N , but J and Y are not N at the same time , 
X and Y are not N at the same time ; R is independently 
selected from the group consisting of H , NH2 , C1-6 alkyl and 
C - 6 alkoxy , wherein NH , C - alkyl or C- alkoxy is 
optionally substituted by 1 to 3 of C1-3 alkyl , C3-6 cycloalkyl 
and / or halo ; in Formula V , each occurrence of R2 ' is inde 
pendently selected from the group consisting of H , OH , C1-6 
alkyl , C1-6 alkoxy , C1-6 alkylamino and NH2 ; m6 is 0 , 1 , 2 , 
3 or 4 ; Y is CH , or 

6 

9 9 

a 

Li is a bond , C ( 0 ) , 0 , or -S 
wherein R is hydrogen , optionally substituted acyl , option 
ally substituted alkyl or a nitrogen protecting group ; L2 is a 
substituted or unsubstituted C1-50 hydrocarbon chain ; Z is C 
or N ; U is O , S or CH ; V is N , where Z and U are not 
heteroatoms at the same time ; K is CH or N ; Q is CH or N ; 
where K and Q are not N at the same time ; each occurrence 
of R ' " is independently selected from the group consisting of 
H , OH , NH2 , C1-6 alkyl , C1-6 alkylamino , C1-6 alkoxy and 
halogen ; k is 0 , 1 , 2 or 3 ; each occurrence of R ' is indepen 
dently selected from the group consisting of H , halogen , OH , 
C1-6 alkyl , C1.6 haloalkyl and C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 
4 ; each occurrence of R " is independently selected from the 
group consisting of H , halo , OH , NH2 , C1-6 alkyl , C1-6 
alkoxy , C1-6 haloalkyl , C1-6 alkylamino , C3-6 cycloalkyl and 
C3-6 heterocycloalkyl ; n is 0 , 1 or 2 ; J is CR or N ; X is CR 
or N ; Y is CR or N ; where at least one of J , X and Y is N , 
but J and Y are not N at the same time , X and Y are not N 
at the same time ; Ró is independently selected from the 
group consisting of H , NH2 , C1-6 alkyl and C1-6 alkoxy , 
wherein NH2 , C1-6 alkyl or C1-6 alkoxy is optionally sub 
stituted by 1 to 3 of C1-3 alkyl , C3-6 cycloalkyl and / or halo ; 
[ 0050 ] in Formula III , L , is a bond , C40 ) , NR- , 
0— , or S— , wherein R is hydrogen , optionally sub 

stituted acyl , optionally substituted alkyl or a nitrogen 
protecting group ; L2 is a substituted or unsubstituted C1-50 
hydrocarbon chain ; Z is C or N ; U is O , S or CH ; V is N , 
where Z and U are not heteroatoms at the same time ; K is 
CH or N ; Q is CH or N ; where K and Q are not N at the same 
time ; each occurrence of R ' " is independently selected from 
the group consisting of H , OH , NH2 , C1-6 alkyl , C1-6 
alkylamino , C1-6 alkoxy and halogen ; k is 0 , 1 , 2 or 3 ; each 
occurrence of R ' is independently selected from the group 
consisting of H , halogen , OH , C1-6 alkyl , C1-6 haloalkyl and 
C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 4 ; each occurrence of R " is 
independently selected from the group consisting of H , halo , 
OH , NH2 , C1-6 alkyl , C1-6 alkoxy , C1-6 haloalkyl , C1-6 
alkylamino , C3-6 cycloalkyl , C3-6 cycloalkylamino and C3-6 
heterocycloalkyl ; n is 0 , 1 or 2 ; J is CR or N ; X is CR or 
N ; Y is CR or N ; where at least one of J , X and Y is N , but 
J and Y are not N at the same time , X and Y are not N at the 
same time ; R is independently selected from the group 
consisting of H , NH2 , C1-6 alkyl and C1-6 alkoxy , wherein 
NH , C1-6 alkyl or C1-6 alkoxy is optionally substituted by 1 
to 3 of 1-3 alkyl , C3.6 cycloalkyl and / or halo ; 
[ 0051 ] in Formula IV , R * is H or C - alkyl ; Y , is CH , or 

-NR- , 
a 

9 

2 

Ly is a bond , CO ) , 0 , or S— , 
wherein R is hydrogen , optionally substituted acyl , option 
ally substituted alkyl or a nitrogen protecting group ; L2 is a 
substituted or unsubstituted C -50 hydrocarbon chain ; Z is C 
or N ; U is O , S or CH ; V is N or NH ; T is CH or N ; where 
up to two of U , Z , V and T contain heteroatoms ; K is CH or 
N ; Q is CH or N ; where K and Q are not N at the same time ; 
each occurrence of R ' " is independently selected from the 
group consisting of H , OH , NH2 , C1-6 alkyl , C1-6 alky 
lamino , C1-6 alkoxy and halogen ; k is 0 , 1 , 2 or 3 ; each 
occurrence of R ' is independently selected from the group 
consisting of H , halogen , OH , C1-6 alkyl , C1-6 haloalkyl and 
C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 4 ; each occurrence of R " is 
independently selected from the group consisting of H , halo , 
OH , NH2 , C1-6 alkyl , C1-6 alkoxy , C1-6 haloalkyl , C1-6 
alkylamino , C3-6 cycloalkyl , C3-6 cycloalkylamino and C3-6 
heterocycloalkyl ; n is 0 , 1 or 2 ; J is CRO or N ; X is CR or 
N ; Y is CR or N ; where at least one of J , X and Y is N , but 
J and Y are not N at the same time , X and Y are not N at the 
same time ; Ró is independently selected from the group 
consisting of H , NH2 , C1-6 alkyl and C1-6 alkoxy , wherein 
NH2 , C1-6 alkyl or Cl- , alkoxy is optionally substituted by 1 
to 3 of C - 3 alkyl , C3.6 cycloalkyl and / or halo ; in Formula 
VI , L? is a bond , C ( = O ) , -NR- , O or S— 
wherein R is hydrogen , optionally substituted acyl , option 
ally substituted alkyl or a nitrogen protecting group ; L2 is a 
substituted or unsubstituted C1-50 hydrocarbon chain ; Z is C 
or N ; U is O , S or CH ; V is N ; T is CH or N ; where up to 
two of U , Z , V and T contain heteroatoms ; K is CH or N ; Q 

. 

1-6 1 : 

1 a 

2 
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-continued 
( R ! ' ' ) k 

N 1-6 1601 
004 

> ( R ' ' ) k 

6 
or 

( R ' ' ' ) k 

1-3 

[ 0060 ] In certain embodiments , the moiety 

is CH or N ; where K and Q are not N at the same time ; each 
occurrence of R ' ' is independently selected from the group 
consisting of H , OH , NH2 , C1-6 alkyl , C1-6 alkylamino , C1-6 
alkoxy and halogen ; k is 0 , 1 , 2 or 3 ; each occurrence of R ' 
is independently selected from the group consisting of H , 
halogen , OH , C1-6 alkyl , C1 . haloalkyl and C1-6 alkoxy ; m 
is 0 , 1 , 2 , 3 or 4 ; each occurrence of R " is independently 
selected from the group consisting of H , halo , OH , NH2 , 
C1-6 alkyl , C1-6 alkoxy , C1-6 haloalkyl , C1-6 alkylamino , C3-6 
cycloalkyl , C3-6 cycloalkylamino and C3-6 heterocycloalkyl ; 
n is 0 , 1 or 2 ; J is CR or N ; X is CR or N ; Y is CR or N ; 
where at least one of J , X and Y is N , but J and Y are not N 
at the same time , X and Y are not N at the same time ; Ris 
independently selected from the group consisting of H , NH ,, 
C1-6 alkyl and C - alkoxy , wherein NH2 , C1-6 alkyl or C1-6 
alkoxy is optionally substituted by 1 to 3 of C - 3 alkyl , C3-6 
cycloalkyl and / or halo . Optionally , one or more chain atoms 
of the substituted or unsubstituted C1-50 hydrocarbon chain 
are independently replaced with C ( 0 ) , O 
NRal , S- or a cyclic moiety , wherein Ral is inde 

pendently hydrogen , substituted or unsubstituted C1-6 alkyl 
( e.g. , substituted or unsubstituted methyl or ethyl ) , or a 
nitrogen protecting group ( e.g. , benzyl ( Bn ) , t - butyl carbon 
ate ( BOC or Boc ) , benzyl carbamate ( Cbz ) , 9 - fluorenylm 
ethyl carbonate ( Fmoc ) , trifluoroacetyl , triphenylmethyl , 
acetyl or p - toluenesulfonamide ( Ts ) ) . 
[ 0052 ] In certain embodiments , the compound is of the 
structure of Formula I. 
[ 0053 ] In certain embodiments , the compound is of the 
structure of Formula II . 
[ 0054 ] In certain embodiments , the compound is of the 
structure of Formula III . 
[ 0055 ] In certain embodiments , the compound is of the 
structure of Formula IV . 
[ 0056 ] In certain embodiments , the compound is of the 
structure of Formula V. 
[ 0057 ] In certain embodiments , the compound is of the 
structure of Formula VI . 
[ 0058 ] In certain embodiments , the moiety 

( R ' ' ) k 

han 

in Formula ( IV ) , ( V ) and ( VI ) is 

[ 0061 ] 

( R ' ' ) k ( R " ' ) k 
N 

( R ! ' ' ) k ( R ' ' ' ) k 

( R " ' ) k 

( R ' ' ' ) k ( R " ) k 

Hoo kod o 
Foo kod 
Tooroo 
Foo oo 
Loo koo 

in Formula ( I ) , ( II ) and ( III ) is 
[ 0059 ] 

( R ' ' ' ) k ( R ' ' ) 
( R ' ' ) 

H ( R ' ' ' ) k , or ( R ' ' ' ) k 
( R " ' ) k 
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[ 0062 ] In certain embodiments , the moiety in Formula ( I ) and ( IV ) is 
[ 0065 ] 

( R ' ) " 

R3 

Bo or 
in Formulae ( 1 ) - ( VI ) is R3 

[ 0063 ] 

( R ' ) m ( R ' ) 

[ 0066 ] In certain embodiments , the moiety 

R R 
R 

( R3 ) ? ) mo R 

19 
KEUKE + 
WHICH 

?? 
R R 

in Formula ( II ) and ( V ) is 
[ 0067 ] 

R 
R ' 

R 
R 

( R ) or by the 
R 

R ' R ' R ' 

or 

( R ? ) mo ART 
ROHKEM 

R R 

or 

a 

R R ' 
or 

a [ 0064 ] In certain embodiments , the moiety 
or 

[ 0068 ] In one embodiment of the disclosure , L1 is a bond . 
[ 0069 ] In one embodiment of the disclosure , L1 is 
Ce = 0 ) - , -NH- , -0 S— 

[ 0070 ] In one embodiment of the disclosure , Lz is a bond . 
[ 0071 ] In one embodiment of the disclosure , Lz is 
-NH- , S— . 
[ 0072 ] In one embodiment of the disclosure , L2 is a 
substituted or unsubstituted C1-30 hydrocarbon chain , 
optionally wherein one or more chain atoms of the hydro 
carbon chain are independently replaced with CEO ) 

O -NRal , S— or a cyclic moiety , wherein Ral is 
independently hydrogen , substituted or unsubstituted C1-6 
alkyl or a nitrogen protecting group . 

R3 ' 
N ? 
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-NRal , or a 9 

or a 

[ 0073 ] In certain embodiments , L2 is an unsubstituted 
C1-30 hydrocarbon chain , optionally wherein one or more 
chain atoms of the hydrocarbon chain are independently 
replaced with CEO ) , 0 S 
cyclic moiety , wherein Ral is independently hydrogen , sub 
stituted or unsubstituted C1-6 alkyl or a nitrogen protecting 
group . 
[ 0074 ] In certain embodiments , L2 is a substituted or 
unsubstituted C1-24 hydrocarbon chain , optionally wherein 
one or more chain atoms of the hydrocarbon chain are 
independently replaced with CEO ) - , -04 - NRal , ) , , 

S or a cyclic moiety , wherein Ral is independently 
hydrogen , substituted or unsubstituted C1-6 alkyl or a nitro 
gen protecting group . 
[ 0075 ] In certain embodiments , L2 is an unsubstituted 
C1-24 hydrocarbon chain , optionally wherein one or more 
chain atoms of the hydrocarbon chain are independently 
replaced with C ( 0 ) , -NRal , S 
cyclic moiety , wherein Ral is independently hydrogen , sub 
stituted or unsubstituted C1-6 alkyl or a nitrogen protecting 
group . 
[ 0076 ] In certain embodiments , L2 is a substituted or 
unsubstituted C1-20 hydrocarbon chain , optionally wherein 
one or more chain atoms of the hydrocarbon chain are 
independently replaced with CEO ) — , - 0- , -NRAI , 

S or a cyclic moiety , wherein Ral is independently 
hydrogen , substituted or unsubstituted C1-6 alkyl or a nitro 
gen protecting group . 
[ 0077 ] In certain embodiments , L2 is an unsubstituted 
C1-20 hydrocarbon chain , optionally wherein one or more 
chain atoms of the hydrocarbon chain are independently 
replaced with C O ) 0 , -NRal , -S- or a 
cyclic moiety , wherein Ral is independently hydrogen , sub 
stituted or unsubstituted C1-6 alkyl or a nitrogen protecting 
group . 
[ 0078 ] In certain embodiments , at least one chain atom of 
the hydrocarbon chain of L2 is independently replaced with 

carbocyclylene , substituted or unsubstituted heterocy 
clylene , substituted or unsubstituted arylene , substituted or 
unsubstituted heteroarylene , or substituted or unsubstituted 
heteroalkylene . In certain embodiments , L2 is a linker 
selected from the group consisting of substituted and unsub 
stituted alkylene , substituted and unsubstituted alkenylene , 
substituted and unsubstituted alkynylene , substituted and 
unsubstituted heteroalkylene , substituted and unsubstituted 
heteroalkenylene , substituted and unsubstituted heteroalky 
nylene , substituted and unsubstituted heterocyclylene , sub 
stituted and unsubstituted carbocyclylene , substituted and 
unsubstituted arylene , substituted and unsubstituted het 
eroarylene , and combinations thereof 
[ 0084 ] Reference to L2 being a combination of at least two 
instances of the divalent moieties described herein refers to 
a linker consisting of at least one instance of a first divalent 
moiety and at least one instance of a second divalent moiety , 
wherein the first and second divalent moieties are the same 
or different and are within the scope of the divalent moieties 
described herein , and the instances of the first and second 
divalent moieties are consecutive covalently attached to 
each other . For example , when L2 is a combination of 
alkylene and heteroalkylene linkers , -alkylene - heteroal 
kylene- , -alkylene- ( heteroalkylene ) ,,, and -heteroalkylene 
alkylene - heteroalkylene- are all within the scope of L2 , 
wherein each instance of alkylene in any one of the linkers 
may be the same or different , and each instance of heteroal 
kylene in any one of the linkers may be the same or different . 
[ 0085 ] In certain embodiments , L2 comprises at least one 
instance of substituted or unsubstituted alkylene , e.g. , sub 
stituted or unsubstituted C1-6 alkylene , substituted or unsub 
stituted C1-2 alkylene , substituted or unsubstituted C1-3 
alkylene , substituted or unsubstituted C3-4 alkylene , substi 
tuted or unsubstituted C4-5 alkylene , substituted or unsub 
stituted C5-6 alkylene , substituted or unsubstituted C3-6 
alkylene , or substituted or unsubstituted C4-6 alkylene . 
Exemplary alkylene groups include unsubstituted alkylene 
groups such as methylene ( CH2 ) , ethylene ( CH2 ) 
2– ) , n - propylene ( CH ) 3– ) , n - butylene ( 4 ( CH24– ) , 
n - pentylene ( ( CH2 ) 5– ) , and n - hexylene ( CH2 ) 6– ) . 
[ 0086 ] In certain embodiments , L2 comprises at least one 
instance of substituted or unsubstituted alkenylene , e.g. , 
substituted or unsubstituted C2-6 alkenylene , substituted or 
unsubstituted C1-3 alkenylene , substituted or unsubstituted 
C3-4 alkenylene , substituted or unsubstituted C4-5 alkenylene 
or substituted or unsubstituted C5-6 alkenylene . 
[ 0087 ] In certain embodiments , L2 comprises at least one 
instance of substituted or unsubstituted alkynylene , e.g. , 
substituted or unsubstituted C2-6 alkynylene , substituted or 
unsubstituted C2-3 alkynylene , substituted or unsubstituted 
C3-4 alkynylene , substituted or unsubstituted C4-5 alky 
nylene or substituted or unsubstituted C5-6 alkynylene . 
[ 0088 ] In certain embodiments , L2 comprises at least one 
instance of substituted or unsubstituted heteroalkylene , e.g. , 
substituted or unsubstituted heteroC1 - galkylene , substituted 
or unsubstituted heteroC1-2alkylene , substituted or unsub 
stituted heteroC2 - zalkylene , substituted or unsubstituted het 
eroC3 - talkylene , substituted or unsubstituted heteroC4 - sal 
kylene or substituted or unsubstituted heteroC5 - galkylene . 
Exemplary heteroalkylene groups include unsubstituted het 
eroalkylene groups , such as GCH2 ) 2O ( CH2 ) 2 
OCH , - CH20- O ( CH2 ) 2 , - ( CH2 ) 20 
O ( CH2 ) 3— , ( CH ) 30— , -O ( CH2 ) — , ( CH ) 0— , 4 40 

2 

2 

2 

a 

9 

[ 0079 ] In certain embodiments , the chain of L2 comprises 
up to 50 consecutive covalently bonded atoms in length , 
excluding hydrogen atoms and substituents . 
[ 0080 ] In certain embodiments , L2 comprises up to , for 
example 46 , 45 , 40 , 35 , 32 , 30 , 25 , 23 , 20 , 15 , 14 , 12 , 11 , 10 , 
9 , 8 , 7 , 6 , 5 , 3 consecutive covalently bonded atoms in 
length , excluding hydrogen atoms and substituents . 
[ 0081 ] In certain embodiments , any of the atoms in L2 can 
be substituted . In certain embodiments , none of the atoms in 
the linker L2 are substituted . In certain embodiments , none 
of the carbon atoms in the linker are substituted . 
[ 0082 ] In certain embodiments , L2 is a linker that contains 
an asymmetric carbon / stereocenter , i.e. , an sp3 hybridized 
carbon atom bearing 4 different groups attached thereto . In 
certain embodiments , the compound comprising such an L2 
group is enantiomerically enriched or substantially enantio 
merically enriched . In certain embodiments , the compound 
comprising such an L2 group is enantiomerically pure . In 
certain embodiments , the compound comprising such an L2 
group is racemic . 
[ 0083 ] In certain embodiments , L2 comprises substituted 
or unsubstituted carbocyclylene , substituted or unsubstituted 
heterocyclylene , substituted or unsubstituted arylene , sub 
stituted or unsubstituted heteroarylene , or substituted or 
unsubstituted heteroalkylene , or combinations thereof . In 
certain embodiments , L2 is substituted or unsubstituted 

9 . 9 

4 
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al 

O ( CH2 ) -- ( CH ) O- , -O ( CH2 ) 6– , and O ( CH2 ) 5 ( ) - 
and amide groups ( e.g. , -NH - C ( O ) - and 

C = O ) NH ) . 
[ 0089 ] In certain embodiments , L2 comprises at least one 
instance of substituted or unsubstituted heteroalkenylene , 
e.g. , substituted or unsubstituted heteroC2 - galkenylene , sub 
stituted or unsubstituted heteroC1-3alkenylene , substituted 
or unsubstituted heteroC3-4alkenylene , substituted or unsub 
stituted heteroC4 - salkenylene , or substituted or unsubsti 
tuted heteroC5 - galkenylene . 
[ 0090 ] In certain embodiments , L2 comprises at least one 
instance of substituted or unsubstituted heteroalkynylene , 
e.g. , substituted or unsubstituted heteroC2 - galkynylene , sub 
stituted or unsubstituted heteroCz - zalkynylene , substituted 
or unsubstituted heteroC3-4 alkynylene , substituted or 
unsubstituted heteroC4 - salkynylene , or substituted or unsub 
stituted heteroC5-6alkynylene . 
[ 0091 ] In certain embodiments , L2 comprises at least one 
instance of substituted or unsubstituted carbocyclylene , e.g. , 
substituted or unsubstituted C3-6carbocyclylene , substituted 
or unsubstituted C3-4carbocyclylene , substituted or unsub 
stituted C4-5carbocyclylene , or substituted or unsubstituted 
C5 , carbocyclylene . 
[ 0092 ] In certain embodiments , L2 comprises at least one 
instance of substituted or unsubstituted heterocyclylene , 
e.g. , substituted or unsubstituted 3-6 membered heterocy 
clylene , substituted or unsubstituted 3-4 membered hetero 
cyclylene , substituted or unsubstituted 4-5 membered het 
erocyclylene , or substituted or unsubstituted 5-6 membered 
heterocyclylene . In certain embodiments , at least one chain 
atom of the hydrocarbon chain of L2 is independently 
replaced with a 5-8 membered heterocyclyl group with 1-4 
ring heteroatoms selected from the group consisting of 
nitrogen , oxygen , and sulfur . In certain embodiments , at 
least one chain atom of the hydrocarbon chain of L2 is 
independently replaced with a 6 - membered heterocyclyl 
group with 1-3 ring heteroatoms selected from the group 
consisting of nitrogen and oxygen . In certain embodiments , 
at least one chain atom of the hydrocarbon chain of L2 is 
independently replaced with piperidine , piperazine or mor 
pholine . 
[ 0093 ] In certain embodiments , L2 comprises at least one 
instance of substituted or unsubstituted arylene , e.g. , sub 
stituted or unsubstituted phenylene . In certain embodiments , 
at least one chain atom of the hydrocarbon chain of L2 is 
independently replaced with an optionally substituted phe 
nyl group 
[ 0094 ] In certain embodiments , L2 comprises at least one 
instance of substituted or unsubstituted heteroarylene , e.g. , 
substituted or unsubstituted 5- to 6 - membered het 
eroarylene . 
[ 0095 ] In certain embodiments , L2 is an unsubstituted 
hydrocarbon chain , optionally wherein one or more chain 
atoms of the hydrocarbon chain are independently replaced 
with — NRal 1 , and each instance of Ral is independently 
hydrogen , substituted or unsubstituted C1-6 alkyl or a nitro 
gen protecting group , or optionally two instances of Ral are 
taken together with their intervening atoms to form a sub 
stituted or unsubstituted heterocyclic or substituted or 
unsubstituted heteroaryl ring . In certain embodiments , at 
least one instance of Ral is hydrogen . In certain embodi 
ments , at least one instance of Ral is substituted or unsub 
stituted C1-6 alkyl ( e.g. , substituted or unsubstituted methyl 
or ethyl ) . In certain embodiments , at least one instance of 

Ral is a nitrogen protecting group ( e.g. , benzyl ( Bn ) , t - butyl 
carbonate ( BOC or Boc ) , benzyl carbamate ( Cbz ) , 9 - fluo 
renylmethyl carbonate ( Fmoc ) , trifluoroacetyl , triphenylm 
ethyl , acetyl or p - toluenesulfonamide ( Ts ) ) . 
[ 0096 ] In certain embodiments , L2 is an optionally sub 
stituted C1-45 hydrocarbon chain , optionally wherein one or 
more chain atoms of the hydrocarbon chain are indepen 
dently replaced with CEO ) — , NRal , S 
or a cyclic moiety , wherein Ral is independently hydrogen , 
substituted or unsubstituted C1-6 alkyl or a nitrogen protect 
ing group . In certain embodiments , L2 is an unsubstituted 
C1-45 hydrocarbon chain , optionally wherein one or more 
chain atoms of the hydrocarbon chain are independently 
replaced with CEO ) , 0 % , NRal , S— or a 
cyclic moiety , wherein Ral is independently hydrogen , sub 
stituted or unsubstituted C1-6 alkyl or a nitrogen protecting 
group . In certain embodiments , L2 is an optionally substi 
tuted C1-24 hydrocarbon chain , optionally wherein one or 
more chain atoms of the hydrocarbon chain are indepen 
dently replaced with CEO ) - , -0 , NRal , -S 
or a cyclic moiety , wherein Ral is independently hydrogen , 
substituted or unsubstituted C1-6 alkyl or a nitrogen protect 
ing group . In certain embodiments , L2 is an unsubstituted 
C1-24 hydrocarbon chain , optionally wherein one or more 
chain atoms of the hydrocarbon chain are independently 
replaced with C ( O ) - , CO 0- , -NRAI , S— or a 
cyclic moiety , wherein Ral is independently hydrogen , sub 
stituted or unsubstituted C1-6 alkyl or a nitrogen protecting 
group . In certain embodiments , L2 is an optionally substi 
tuted C1-20 hydrocarbon chain , optionally wherein one or 
more chain atoms of the hydrocarbon chain are indepen 
dently replaced with CEO ) — , -S 
or a cyclic moiety , wherein Ral is independently hydrogen , 
substituted or unsubstituted C1-6 alkyl , or a nitrogen pro 
tecting group . In certain embodiments , L2 is an unsubsti 
tuted C1-20 hydrocarbon chain , optionally wherein one or 
more chain atoms of the hydrocarbon chain are indepen 
dently replaced with C0—0 , NRal , S S 
or a cyclic moiety , wherein Ral is independently hydrogen , 
substituted or unsubstituted C1-6 alkyl or a nitrogen protect 
ing group . In certain embodiments , L2 is an optionally 
substituted C1-30 hydrocarbon chain , wherein one or more 
chain atoms of the hydrocarbon chain are independently 
replaced with O NRal— . In certain embodiments , 
L2 is an unsubstituted C1-30 hydrocarbon chain , wherein one 
or more chain atoms of the hydrocarbon chain are indepen 
dently replaced with 0 NRal- In certain 
embodiments , L2 is an unsubstituted C1-30 hydrocarbon 
chain , wherein at least one chain atom of the hydrocarbon 
chain is independently replaced with O— . In certain 
embodiments , L2 is an unsubstituted C1-26 hydrocarbon 
chain , wherein one or more chain atoms of the hydrocarbon 
chain are independently replaced with Ce = ) , O 
or -NRAI— . In certain embodiments , L2 is an unsubsti 
tuted C1-20 hydrocarbon chain , wherein one or more chain 
atoms of the hydrocarbon chain are independently replaced 
with 0. In certain embodiments , L2 is an unsubstituted 
C5-26 hydrocarbon chain , wherein one or more chain atoms 
of the hydrocarbon chain are independently replaced with 
C ( O ) - , -0 or -NRal— . In certain embodiments , 

L2 is an unsubstituted C * 5-26 hydrocarbon chain , wherein one 
or more chain atoms of the hydrocarbon chain are indepen 
dently replaced with 0. In certain embodiments , L2 is 
an unsubstituted C5-20 hydrocarbon chain , wherein one or 

NRal , 

or 

or 



US 2022/0354835 A1 Nov. 10 , 2022 
12 

or 
unsubstituted C1-20 hydrocarbon chain . In certain embodi 
ments , L2 is an all - carbon , substituted or unsubstituted C1-20 
hydrocarbon chain . 
[ 0098 ] In certain embodiments , L2 is 

you 8 
or 

or 

more chain atoms of the hydrocarbon chain are indepen 
dently replaced with CEO , = 0 ) 40 -NRal — In 
certain embodiments , L2 is an unsubstituted C5-20 hydro 
carbon chain , wherein one or more chain atoms of the 
hydrocarbon chain are independently replaced with O 
or -- NRal- In certain embodiments , L2 is an unsubsti 
tuted C5-15 hydrocarbon chain , wherein one or more chain 
atoms of the hydrocarbon chain are independently replaced 
with CEO , HO -NRal In certain embodi 
ments , L2 is an unsubstituted C15-20 hydrocarbon chain , 
wherein one or more chain atoms of the hydrocarbon chain 
are independently replaced with C ( O ) - , 0 
NRal— In certain embodiments , L2 is an unsubstituted 

C20-25hydrocarbon chain , wherein one or more chain atoms 
of the hydrocarbon chain are independently replaced with 

C ( = O ) — , - 0 or —NRal— In certain embodiments , 
L2 is a substituted or unsubstituted C1-45 hydrocarbon chain . 
In certain embodiments , L2 is a substituted or unsubstituted 
C5-40 hydrocarbon chain . In certain embodiments , one or 
more chain atoms of the hydrocarbon chain of L2 are 
independently replaced with CO ) , O S 
-NRal N = or = N— . In certain embodiments , one 

or more chain atoms of the hydrocarbon chain of L2 are 
independently replaced with C ( O ) , O 
-NRI— , wherein Ral is independently hydrogen , substi NRal 
tuted or unsubstituted C1-6 alkyl or a nitrogen protecting 
group . In certain embodiments , L2 is an unsubstituted C1-26 
hydrocarbon chain , wherein at least one chain atom of the 
hydrocarbon chain is independently replaced with 
The cyclic moiety herein refers to a cycloalkylene or a 
heterocycloalkylene , such as 

a 

or 

wherein g is 1 , 2 , 3 , 4 , 5 , or 6. In certain embodiments , g is 
1. In certain embodiments , g is 2. In certain embodiments , 
g is 3. In certain embodiments , g is 4. In certain embodi 
ments , g is 5. In certain embodiments , g is 6 . 
[ 0099 ] In certain embodiments , L2 comprises at least one 
instance selected from the group consisting of substituted or 
unsubstituted methylene , ethylene , n - propylene , n - butylene , 
n - pentylene , n - hexylene , ( CH2 ) 2O ( CH2 ) 2 
OCH , CH , O O ( CH2 ) 2- , ( CH ) , 
O ( CH2 ) - , ( CH ) , 0 , O ( CH2 ) 44 , ( CH ) 40 , - 
O ( CH2 ) s ( CH2 ) 50 ) O ( CH ) , O ( CH2 ) 6 

60 C00— , 0 CEO ) - , -NH - C ( O ) 
and C ( ~ O ) NH … . 
[ 0100 ] In certain embodiments , L2 comprises at least one 
instance selected from the group consisting of substituted or 
unsubstituted methylene , ethylene , n - propylene , n - butylene , 
n - pentylene , n - hexylene , ( CH2 ) 2O ( CH2 ) 2- , 
OCH , CH , 0 % , O ( CH2 ) 2- , ( CH2 ) 20 
O ( CH2 ) - , ( CH ) , 0 , O ( CH2 ) 44 , ( CH ) 40 , ) 3— ) 4— - 
O ( CH2 )- ( CH2 ) ; 0 ) 0 0 ( 2 , O ( CH2 ) O ( CH2 ) 
NHC ( ) and CEO ) NH O - O … . 

[ 0101 ] In certain embodiments , L2 includes the moiety 
NHC ( 0– . 

[ 0102 ] In certain embodiments , L2 includes the moiety 
—NH— 
[ 0103 ] Examples of L2 of the disclosure include , but are 
not limited to : 

. 

9 

60 % , 6 

tot +0+ 
tot 

or tot tot 
1-45 

[ 0097 ] In certain embodiments , L2 is an all - carbon , sub 
stituted or unsubstituted C hydrocarbon chain . In certain 
embodiments , L2 is an all - carbon , substituted or unsubsti 
tuted C1-30 hydrocarbon chain . In certain embodiments , L2 
is an all - carbon , substituted or unsubstituted C1-26 hydro 
carbon chain . In certain embodiments , L2 is an all - carbon , 
substituted or unsubstituted C1-24 hydrocarbon chain . In 
certain embodiments , L2 is an all - carbon , substituted or 
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2 wherein each g is independently 1 , 2 , 3 , 4 , 5 , or 6 ; f is 1 , 2 , 
3 , 4 , 5 , or 6 , and his 1 , 2 , 3 , 4 , 5 , or 6 . 
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[ 0104 ] In certain embodiments , L2 is of the formula : -continued 
or Yny 

now 
8 ??? 

mm 
no [ 0107 ] wherein g is 1 , 2 , 3 , 4 or 5 ; h is 0 , 1 , 2 , 3 , 4 or 5 ; 

and f is 1 , 2 , 3 , 4 , 5 , 6 , 7 or 8 . 
[ 0108 ] In certain embodiments , L2 is of the formula : 

YYY 
yeni or 

yu . 
or 

[ 0105 ] In certain embodiments , L2 is of the formula : 
Who . 

wherein g is 1 , 2 , 3 , 4 , 5 , 6 , 7 or 8 ; and f is 1 , 2 , 3 , 4 , 5 , 6 , 
7 or 8 . 
[ 0109 ] In certain embodiments , L2 is of the formula : m , um 

or mm , 
F 

mler 
mer ????? or [ 0106 ] In certain embodiments , L2 is of the formula : 

wherein g is 1 , 2 , 3 , 4 , 5 , 6 , 7 or 8 . 
[ 0110 ] In certain embodiments , L2 is of the formula : 

tor www , 

inter nor , to 
with ZI or 

g 

wherein g is 1 , 2 , 3 , 4 , 5 , 6 , 7 or 8 ; and f is 1 , 2 , 3 , 4 , 5 , 6 , 
7 or 8 . 
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[ 0111 ] In certain embodiments , L2 is of the formula : -continued 

, 

mo not you or 
sum 

N 707 
nor wherein g is 1 , 2 , 3 , 4 , 5 , 6 , 7 or 8 ; and f is 1 , 2 , 3 , 4 , 5 , 6 , 

7 or 8 . 
[ 0112 ] In certain embodiments , L2 is of the formula : 

N be tho mayo 04 wherein g is 1 , 2 , 3 , 4 , 5 , 6 , 7 or 8 . 
[ 0113 ] In certain embodiments , the compound of the dis 
closure is of any one of the structure as follows , 

1-1 
R3 : ( R ' ) m ( R " ) n Bor00 L1 

( R ' ' ' ) k 
II - 1 

( R ' ) m ( R " ) n 

N — L2 - L1 oft.corso ( R2 ) m6 
( R ' ' ' ) k 

III - 1 
( R ' ) m ( R " ) 

HO 

L2 L1 oo HN 
( R " ) k N dan berpasang 

N 
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-continued 
IV - 1 

( R " ) n ( R ' ) m 

R3 oo Q ( R " ) k L1 

V - 1 
( R " ) n ( R ' ) m 0 . ( R ' ' ! ) 

Yl 
( R ? ' ) mo “ N 

VI - 1 
( R " ) ( R ' ) m 

10 11 
( R ' ' ) k 

HO 

HN 

wherein , in Formula 1-1 , R * is H or C -6 alkyl ; Y is CH , or 

win 
consisting of H , halogen , OH , C1-6 alkyl , C1-6 haloalkyl and 
C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 4 ; each occurrence of R " is 
independently selected from the group consisting of H , halo , 
OH , NH2 , C1-6 alkyl , C1-6 alkoxy , C1-6 haloalkyl , C1-6 
alkylamino , C3-6 cycloalkyl , C3-6 cycloalkylamino and C3-6 
heterocycloalkyl ; n is 0 , 1 or 2 ; in Formula II - 1 , each 
occurrence of R2 " is independently selected from the group 
consisting of H , OH , C1-6 alkyl , Cl- , alkoxy , C1-6 alkylamino 
and NH2 ; m6 is 0 , 1 , 2 , 3 or 4 ; Y , is CH , or S , Li is a bond , C ( = O ) - , -NR- , 0 % , or 

wherein R is hydrogen , optionally substituted acyl , option 
ally substituted alkyl or a nitrogen protecting group ; Lz is a 
bond , —NR— , 0- , or - S— , wherein R is hydrogen , 
optionally substituted acyl , optionally substituted alkyl or a 
nitrogen protecting group ; L2 is a substituted or unsubsti 
tuted C -50 hydrocarbon chain ; Z is C or N ; U is 0 , S or CH ; 
where Z and U are not heteroatoms at the same time ; Q is 
CH or N ; K is CH or N ; where Q and K are not N at the same 
time ; each occurrence of R ' ' is independently selected from 
the group consisting of H , OH , NH2 , C1-6 alkyl , C1-6 
alkylamino , C1-6 alkoxy and halogen ; k is 0 , 1 , 2 or 3 ; each 
occurrence of R ' is independently selected from the group 

Li is a bond , CEO ) , -NR— , O or —S- , 
wherein R is hydrogen , optionally substituted acyl , option 
ally substituted alkyl or a nitrogen protecting group ; Lz is a 
bond , -NR- , 0 , or - S— , wherein R is hydrogen , 
optionally substituted acyl , optionally substituted alkyl or a 
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C1-6 alkyl or C1-6 alkoxy is optionally substituted by 1 to 3 
of C1-3 alkyl , C3-6 cycloalkyl and / or halo ; 
[ 0116 ] in Formula V - 1 , each occurrence of R2 is indepen 
dently selected from the group consisting of H , OH , C1-6 
alkyl , C- , alkoxy , C. , alkylamino and NH ; m6 is 0 , 1 , 2 , 
3 or 4 ; Y , is CH , or 

? 

1-6 2 

1 
1-6 

0 

or 
1 

NR- , or 

or 

nitrogen protecting group ; L2 is a substituted or unsubsti 
tuted C -50 hydrocarbon chain ; Z is C or N ; U is O , S or CH ; 
where Z and U are not heteroatoms at the same time ; Q is 
CH or N ; K is CH or N ; where Q and K are not N at the same 
time ; each occurrence of R ' " is independently selected from 
the group consisting of H , OH , NH , C1-6 alkyl , C1-6 
alkylamino , Cl- alkoxy and halogen ; k is 0 , 1 , 2 or 3 ; each 
occurrence of R ' is independently selected from the group 
consisting of H , halogen , OH , C1-6 alkyl , Cl- , haloalkyl and 
C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 4 ; each occurrence of R " is 
independently selected from the group consisting of H , halo , 
OH , NH2 , C1-6 alkyl , C1-6 alkoxy , C1-6 haloalkyl , C1-6 
alkylamino , C3-6 cycloalkyl , C3-6 cycloalkylamino and C3-6 
heterocycloalkyl ; n is 0 , 1 or 2 ; 
[ 0114 ] in Formula III - 1 , Li is a bond , CEO , 

S— , wherein R is hydrogen , option 
ally substituted acyl , optionally substituted alkyl or a nitro 
gen protecting group ; LZ is a bond , NR 0— , or 
-S- , wherein R is hydrogen , optionally substituted acyl , 
optionally substituted alkyl or a nitrogen protecting group ; 
L2 is a substituted or unsubstituted C1-50 hydrocarbon chain ; 
Z is C or N ; U is O , S or CH ; where Z and U are not 
heteroatoms at the same time ; Q is CH or N ; K is CH or N ; 
where Q and K are not N at the same time ; each occurrence 
of R ' ' is independently selected from the group consisting of 
H , OH , NH2 , C1-6 alkyl , C1-6 alkylamino , C1-6 alkoxy and 
halogen ; k is 0 , 1 , 2 or 3 ; each occurrence of R ' is indepen 
dently selected from the group consisting of H , halogen , OH , 
C1-6 alkyl , Cl- , haloalkyl and C1-6 alkoxy ; m is 0 , 1 , 2 , 3 
4 ; each occurrence of R " is independently selected from the 
group consisting of H , halo , OH , NH , C - 6 alkyl , C1-6 
alkoxy , C1-6 haloalkyl , C1-6 alkylamino , C3-6 cycloalkyl , 
Cz - o cycloalkylamino and Cz- , heterocycloalkyl ; n is 0 , 1 or 
2 : 
[ 0115 ] in Formula IV - 1 , R3 ' is H or C - 6 alkyl ; Y , is CH , 

a 

. 

1-6 or 

6 

1-6 1 
or 

Li is a bond , CFO , -NR- , S— , 
wherein R is hydrogen , optionally substituted acyl , option 
ally substituted alkyl or a nitrogen protecting group ; Lz is a 
bond , —NR— , O S— , wherein R is hydrogen , 
optionally substituted acyl , optionally substituted alkyl or a 
nitrogen protecting group ; L2 is a substituted or unsubsti 
tuted C1-50 hydrocarbon chain ; Z is C or N ; U is O , S or CH ; 
T is CH or N ; where only one of U , Z and T is heteroatom ; 
Q is CH or N ; K is CH or N ; where Q and K are not N at 
the same time ; each occurrence of R ' ' is independently 
selected from the group consisting of H , OH , NH2 , C1-6 
alkyl , C1-6 alkylamino , C1-6 alkoxy and halogen ; k is 0 , 1 , 2 
or 3 ; each occurrence of R ' is independently selected from 
the group consisting of H , halogen , OH , C1-6 alkyl , C1-6 
haloalkyl and C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 4 ; each 
occurrence of R " is independently selected from the group 
consisting of H , halo , OH , NH2 , C1-6 alkyl , C1-6 alkoxy , C1-6 
haloalkyl , C1-6 alkylamino , C3-6 cycloalkyl , C3-6 cycloalky 
lamino and C3-6 heterocycloalkyl ; n is 0 , 1 or 2 ; X is CRÔ or 
N ; Y is CR or N ; where one of X and Y is N , while the other 
is CR " ; R is independently selected from the group con 
sisting of H , NH2 , C1-6 alkyl and C1-6 alkoxy , wherein NH2 , 
C1-6 alkyl or C1-6 alkoxy is optionally substituted by 1 to 3 
of C -3 alkyl , Cz- cycloalkyl and / or halo ; 
[ 0117 ] in Formula VI - 1 , Li is a bond , CO ) , 
-NR- , 0- , or - S , wherein R is hydrogen , option O 

ally substituted acyl , optionally substituted alkyl or a nitro 
gen protecting group ; L2 is a bond , NR Lz , 0 , or 

s , wherein R is hydrogen , optionally substituted acyl , 
optionally substituted alkyl or a nitrogen protecting group ; 
L2 is a substituted or unsubstituted C1-50 hydrocarbon chain ; 
Z is C or N ; U is O , S or CH ; T is CH or N ; where only one 
of U , Z and T is heteroatom ; Q is CH or N ; K is CH or N ; 
where Q and K are not N at the same time ; each occurrence 
of R ' ' is independently selected from the group consisting of 
H , OH , NH2 , C1-6 alkyl , C1-6 alkylamino , C1-6 alkoxy and 
halogen ; k is 0 , 1 , 2 or 3 ; each occurrence of R ' is indepen 
dently selected from the group consisting of H , halogen , OH , 
C1-6 alkyl , C1-6 haloalkyl and C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 
4 ; each occurrence of R " is independently selected from the 
group consisting of H , halo , OH , NH , C1-6 alkyl , C1-6 
alkoxy , C1-6 haloalkyl , C1-6 alkylamino , C3-6 cycloalkyl , 
C3-6 cycloalkylamino and C3-6 heterocycloalkyl ; n is 0 , 1 or 
2 ; X is CR or N ; Y is CR or N ; where one of X and Y is 
N , while the other is CR " ; R is independently selected from 
the group consisting of H , NH , C1-6 alkyl and C - alkoxy , 
wherein NH2 , C1-6 alkyl or C1-6 alkoxy is optionally sub 
stituted by 1 to 3 of C -3 alkyl , C3.6 cycloalkyl and / or halo . 
[ 0118 ] In certain embodiments , the compound of Formula 
1-1 is of the following Formula 1 , 5 , 6 , 8 , 10 or 13 , 

a 

-NR- , or 
2 

: 

Le , L , is a bond , CEO ) , C ( = O ) - , -NR— , 0 , or S 
wherein R is hydrogen , optionally substituted acyl , option 
ally substituted alkyl or a nitrogen protecting group ; Lz is a 
bond , O S— , wherein R is hydrogen , 
optionally substituted acyl , optionally substituted alkyl or a 
nitrogen protecting group ; L2 is a substituted or unsubsti 
tuted C1-50 hydrocarbon chain ; Z is C or N ; U is O , S or CH ; 
T is CH or N ; where only one of U , Z and T is heteroatom ; 
Q is CH or N ; K is CH or N ; where Q and K are not N at 
the same time ; each occurrence of R ' ' is independently 
selected from the group consisting of H , OH , NH2 , C1-6 
alkyl , C1-6 alkylamino , C1-6 alkoxy and halogen ; k is 0 , 1 , 2 
or 3 ; each occurrence of R ' is independently selected from 
the group consisting of H , halogen , OH , C1-6 alkyl , C1-6 
haloalkyl and C1-6 alkoxy ; m is 0 , 1 , 2 , 3 or 4 ; each 
occurrence of R " is independently selected from the group 
consisting of H , halo , OH , NH2 , C1-6 alkyl , C1-6 alkoxy , C1-6 
haloalkyl , C1-6 alkylamino , C3.6 cycloalkyl , C3-6 cycloalky 
lamino and C3-6 heterocycloalkyl ; n is 0 , 1 or 2 ; X is CRÔ or 
N ; Y is CR or N ; where one of X and Y is N , while the other 
is CR " ; R is independently selected from the group con 
sisting of H , NH2 , C1-6 alkyl and C1-6 alkoxy , wherein NH2 , 

9 

> 
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Formula 1 
R3 : 

N 

-N ( R ' ) m ( R " ) n 
R ! ' 

m2 Do 
( R " ) k 

Formula 5 
( R ' ) m ( R " ) n 

R ! ' 
AMA m5 m3 

R3 

( R ' ) k Boorpo 
000 

Formula 6 

( R ' ) m ( R " ) n 
R ! ' 

m2 moun poco -Y1 ? 
( R ' ' ' ) k 

R3 ' — N 

Formula 8 
( R ! ' ' ) k 

R3 ?? ? N ( R ' ) m ( R " ) n 
R? 

m2 

Formula 10 

be R3 ( R ' ) ; ( R " ) n 
R ! ' 

15 174 Jm3 

( R " ) 
Formula 13 

R31 Pariposo ( R ' ) m ( R " ) n 

m2 

( R ' ' ) k 
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wherein 
[ 0119 ] each A is independently O , NH , 

[ 0130 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein k is 0 , 1 , 2 or 3 , preferably 0 or 1 . 
[ 0131 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein Rl ' is O , NH , 

or 

Own . or 

Y [ 0132 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein R ' ' is O , NH , ?? 

2 mo [ 0120 ] m2 is 1 , 2 , 3 , 4 , 5 , 6 , or 7 ; 
[ 0121 ] m3 is 1 , 2 , 3 , 4 , 5 , or 6 ; 
[ 0122 ] m4 is 0 , 1 , 2 , or 3 ; 
[ 0123 ] m5 is 0 , 1 , 2 , or 3 ; and 
[ 0124 ] R " is O , NH , 

9 YY 
YY Onni or 

wmo 
[ 0133 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein A is O , NH , 

Omni or 

H 

or my 
2 

preferably O or 

var . 

[ 0125 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein R ' is H , C1-3 haloalkyl or C1-3 alkoxy , 
preferably H , CF3 , CC13 , methoxy or ethoxy , more prefer 
ably H , CFz or methoxy . 
[ 0126 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein m is 0 , 1 , 2 , 3 or 4 , preferably 0 or 
1 . 
[ 0127 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein R " is H , halo , OH , NH2 , C1-3 alkoxy , 
C1-3 alkylamino , C3-5 cycloalkyl , C3-5 cycloalkylamino and 
C3 - s heterocycloalkyl , preferably H , F , CI , NH2 , methoxy , 
ethoxy , methylamino , dimethylamino , ethylamino , diethyl 
amino , cyclopropyl , cyclobutyl or cyclopentyl , more pref 
erably H , F , dimethylamino or cyclopropyl . 
[ 0128 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein n is 0 , 1 or 2 , preferably 0 or 1 . 
[ 0129 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein R ' " is H , OH or halogen , preferably 
H , OH , F or Cl , more preferably H. 

, 

2 

[ 0134 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein m2 is 2 , 3 , 4 or 6 , preferably 2 or 6 . 
[ 0135 ] An embodiment of the disclosure is the compound 
of Formula 1 , wherein R3 ' is H or C1-3 alkyl , preferably H or 
methyl , more preferably H. 
[ 0136 ] An embodiment of the disclosure is the compound 
of Formula 1 having the structure as shown in Formula 1-1 , 

2 

Formula 1-1 
R3 

Granota R ( R " ) 
R 

m2 
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[ 0137 ] In Formula 1-1 , R3 ' is H or C1-3 alkyl ; Y , is CH , or 2 An embodiment of the disclosure is the compound of 
Formula 1-1 , wherein Rl " is O , NH , 9 

wine or 

A is O , NH , 

[ 0138 ] 

Anni or pan 

[ 0144 ] An embodiment of the disclosure is the compound 
of Formula 1-1 , wherein Z is N , U is CH . 
[ 0145 ] An embodiment of the disclosure is the compound 
of Formula 1-1 , wherein Z is C , U is S or 0 . 
[ 0146 ] An embodiment of the disclosure is the compound 
of Formula 1-1 , wherein R " is H , F , C1 , OH , NH2 , methoxy , 
methylamino , dimethylamino , diethylamino , cyclopropyl or 
cyclopropylamino , preferably H , F , methylamino , dimeth 
ylamino or cyclopropylamino . 
[ 0147 ] An embodiment of the disclosure is the compound 
of Formula 1-1 , wherein R ' is H , C1-3 fluoroalkyl , methoxy 
or ethoxy , preferably R ' is H , methoxy or CF3 . 
[ 0148 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein R3 ' is H or C1-3 alkyl , preferably H or 
methyl . 
[ 0149 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein A is O , NH or 

m2 is 1 , 2 , 3 , 4 , 5 , 6 and 7 ; R ' is O , NH , 9 9 

[ 0139 ] 

Z. Onni or 

preferably O. An embodiment of the disclosure is the 
compound of Formula 5 , wherein each A is independently O , 
NH , U is O , S or CH ; Z is C or N ; where U and Z are not 

heteroatoms at the same time ; R ' is H , C1-3 haloalkyl or C1-3 
alkoxy ; R " is H , F , C1 , OH , NH2 , C1-3 alkoxy , methylamino , 
dimethylamino , diethylamino or cyclopropylamino ; n is 0,1 2 

or 2 . 
or 

[ 0140 ] An embodiment of the disclosure is the compound 
of Formula 1-1 , wherein m2 is 2 , 3 , 4 or 6 , preferably 2 or 
6 . 
[ 0141 ] An embodiment of the disclosure is the compound 
of Formula 1-1 , wherein R3 ' is H or methyl . 
[ 0142 ] An embodiment of the disclosure is the compound 
of Formula 1-1 , wherein A is O or 

[ 0150 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein m4 is 0 , 1 , 2 , or 3 , preferably 0 or 3 . 
[ 0151 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein m5 is 0 , 1 , 2 or 3 , preferably 0 or 1 . 
[ 0152 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein m3 is 1 , 2 , 3 , 4 , 5 or 6 , preferably 3 . 

or 5 . 
vow [ 0153 ] An embodiment of the disclosure is the compound 

of Formula 5 , wherein Rl ' is O , NH or 2 

[ 0143 ] An embodiment of the disclosure is the compound 
of Formula 1-1 , wherein Rl ' is O , NH or 

Y 2 

[ 0154 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein R ' " is H , OH , C1-3 alkyl , C1-3 alkoxy 
or halogen , preferably H , methyl , methoxy or F , more 
preferably H. 
[ 0155 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein k is 0 , 1 , 2 or 3 , preferably 0 or 1 . 
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1-3 

Z is C or N ; U is O , S or CH ; where Z and U are not 
heteroatoms at the same time ; R ' " is H , OH , C1-3 alkyl , C1-3 
alkoxy or halogen ; R ' is H , halogen , OH , C - 3 alkyl , C - 3 
haloalkyl or C1-3 alkoxy ; R " is H , halo , OH , NH2 , C1-3 alkyl , 
C1-3 alkoxy , C1-3 haloalkyl , C1-3 alkylamino , C3-5 cycloal 
kyl , C3-5 cycloalkylamino and C3-5 heterocycloalkyl ; n is 0 , 
1 or 2 . 

1-3 

[ 0156 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein Z is C , U is O or S. 
[ 0157 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein Z is N , U is CH . 
[ 0158 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein R ' is H , halogen , OH , C1-3 alkyl , C1-3 
haloalkyl or C - alkoxy , preferably H , F , CF3 , CCl2 , methyl 
or methoxy , more preferably H or CF3 . 
[ 0159 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein m is 0 , 1 , 2 or 3 , preferably 0 or 1 . 
[ 0160 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C1-3 alkoxy , C1-3 haloalkyl , C1-3 alkylamino , C3-5 cycloal 
kyl , Cz . cycloalkylamino or Cz . heterocycloalkyl , prefer 
ably H , F , OH , NH2 , methyl , methoxy , CF3 , CC1z , methyl 
amino , cyclopropyl or dimethylamino , more preferably H , F , 
CF3 , cyclopropyl , cyclopropylamino or dimethylamino . 
[ 0161 ] An embodiment of the disclosure is the compound 
of Formula 5 , wherein n is 0 , 1 or 2 , preferably 0 or 1 . 
[ 0162 ] An embodiment of the disclosure is the compound 
of Formula 5 having the structure as shown in Formula 5-1 , 

3-5 

?? 

[ 0166 ] An embodiment of the disclosure is the compound 
of Formula 5-1 , wherein A is O. 
[ 0167 ] An embodiment of the disclosure is the compound 
of Formula 5-1 , wherein m5 is 0 or 1 . 
[ 0168 ] An embodiment of the disclosure is the compound 
of Formula 5-1 , wherein m4 is 0 or 3 . 
[ 0169 ] An embodiment of the disclosure is the compound 
of Formula 5-1 , wherein m3 is 3 , 5 . 

[ 0170 ] An embodiment of the disclosure is the compound 
of Formula 5-1 , wherein Rl ' is O , NH or 

, 

2 

Formula 5-1 
A N X m5 m4 m3 

R3 , po 20 ( R " ) ( R " ) n 
R 

[ 0163 ] In Formula 5-1 , R3 ' is H or C1-3 alkyl ; Y is CH , or 1 

win 
A is O , NH , 2 

[ 0164 ] 

or 

[ 0171 ] An embodiment of the disclosure is the compound 
of Formula 5-1 , wherein Z is C , U is O or S. 
[ 0172 ] An embodiment of the disclosure is the compound 
of Formula 5-1 , wherein Z is N , U is CH . 
[ 0173 ] An embodiment of the disclosure is the compound 
of Formula 5-1 , wherein R ' is H , halogen , C1-3 alkyl , C1-3 
fluoroalkyl or C - 3 alkoxy , preferably H , methyl , CF3 , 
methyl or methoxy , more preferably H or CF3 . 
[ 0174 ] An embodiment of the disclosure is the compound 
of Formula 5-1 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C - 3 alkoxy , C1-3 haloalkyl , C - 3 alkylamino , Cz - 5 cycloal 
kyl , C3-5 cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , CF3 , amino , methylamino , dimethylamino , cyclo 
propyl or cyclopropylamino , more preferably H , F , CF3 , 
dimethylamino , cyclopropylamino or cyclopropyl . 
[ 0175 ] An embodiment of the disclosure is the compound 
of Formula 6 , wherein R3 ' is H or C1-3 alkyl , preferably H or 
methyl . 
[ 0176 ] An embodiment of the disclosure is the compound 
of Formula 6 , wherein A is O , NH or 

3 m5 is 0 or 1 ; m4 is 0 , 1 , 2 , 3 or 4 ; m3 is 1 , 2 , 3 , 4 , 5 or 6 ; 
is O , NH , 

[ 0165 ] 

Oni YY or 

preferably O or NH . 
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[ 0186 ] In Formula 6-1 , R3 ' is H or C1-3 alkyl ; Y , is CH , or 1 

2 9 

[ 0177 ] An embodiment of the disclosure is the compound 
of Formula 6 , wherein m2 is 1 , 2 , 3 , 4 , 5 , 6 or 7 , preferably 
2 or 6 . 
[ 0178 ] An embodiment of the disclosure is the compound 
of Formula 6 , wherein Rl ' is O , NH or 

A is O , NH , 2 

[ 0187 ] 

ZI power ; 
or 

m2 is 1 , 2 , 3 , 4 , 5 , 6 or 7 ; Rl ' is O , NH , 

[ 0188 ] 

mi mo 
, 3 

preferably O or NH . 
[ 0179 ] An embodiment of the disclosure is the compound 
of Formula 6 , wherein Z is C or N , and U is O , S or CH , 
where Z and U are not heteroatoms at the same time ; 
preferably Z is C and U is S. 
[ 0180 ] An embodiment of the disclosure is the compound 
of Formula 6 , wherein R ' " is H , OH , C1-3 alkyl , C1-3 alkoxy 
or halogen , preferably H , methyl , methoxy or F , more 
preferably H. 
[ 0181 ] An embodiment of the disclosure is the compound 
of Formula 6 , wherein R ' is H , halogen , OH , C1-3 alkyl , C1-3 
haloalkyl or C -3 alkoxy , preferably H , F , CF3 , CCl2 , methyl 
or methoxy , more preferably H or CF3 . 
[ 0182 ] An embodiment of the disclosure is the compound 
of Formula 6 , wherein m is 0 , 1 , 2 or 3 , preferably 0 or 1 . 
[ 0183 ] An embodiment of the disclosure is the compound 
of Formula 6 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C1-3 alkoxy , C1-3 haloalkyl , C1-3 alkylamino , C3-5 cycloal 
kyl , C3-5 cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , OH , NH2 , methyl , methoxy , CF3 , CC13 , methyl 
amino , cyclopropyl , cyclopropylamino or dimethylamino , 
more preferably H , F , CF , dimethylamino , cyclopropyl or 
cyclopropylamino . 
[ 0184 ] An embodiment of the disclosure is the compound 
of Formula 6 , wherein n is 0 or 1 . 
[ 0185 ] An embodiment of the disclosure is the compound 
of Formula 6 having the structure as shown in Formula 6-1 , 

Omni or 

, 

3 

R ' ' is H , OH , C1-3 alkyl , C1-3 alkoxy or halogen ; k is 0 , 1 , 
2 or 3 ; Z is C or N ; U is O , S or CH ; where Z and U are not 
heteroatoms at the same time ; R ' is H , halogen , OH , C1-3 
alkyl , C1-3 haloalkyl or C1-3 alkoxy ; m is 0 , 1 , 2 or 3 ; R " is 
H , halo , OH , NH2 , C1-3 alkyl , C - 3 alkoxy , C - 3 haloalkyl , 
C1-3 alkylamino , C3-5 cycloalkyl , C3 - s cycloalkylamino or 
C3-5 heterocycloalkyl ; n is 0 , 1 or 2 . 
[ 0189 ] In some embodiments of Formula 6-1 , R3 ' is H or 
C1-3 alkyl ; Y is CH , or 1 

Formula 6-1 

( R ' ) m ( R " ) n 

? m2 00 Y1 
( R " ) 

R3 : —N 
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[ 0202 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein Y is CH , or 1 

A is O , NH , 
[ 0190 ] preferably CH2 

[ 0203 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein A is O , NH , 

Y or 

or o van , m2 is 1 , 2 , 3 , 4 , 5 , 6 or 7 ; R ' ' is O , NH , 2 2 

[ 0191 ] 

Oui ?? 
preferably 0 . 
[ 0204 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein m2 is 1 , 2 , 3 or 4 , preferably 2 . 
[ 0205 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein Rl ' is O , NH , 

or 

Ouma or 

. 

? 1 

R ' " is H , OH , C1-3 alkyl , C1-3 alkoxy or halogen ; k is 0 , 1 , 
2 or 3 ; Z is C or N ; U is O , S or CH ; where Zand U are not 
heteroatoms the same ne ; R ' is halogen , OH , C1-3 
alkyl , C1-3 haloalkyl or C1-3 alkoxy ; m is 0 , 1 , 2 or 3 ; R " is 
H , halo , OH , NH , C - 3 alkyl , C - 3 alkoxy , C - 3 haloalkyl , 
C1-3 alkylamino , C3-5 cycloalkyl , C3 - s cycloalkylamino or 
C3-5 heterocycloalkyl ; n is 0 , 1 or 2 . 
[ 0192 ] An embodiment of the disclosure is the compound 
of Formula 6-1 , wherein R3 ' is H or methyl . 
[ 0193 ] An embodiment of the disclosure is the compound 
of Formula 6-1 , wherein A is O or NH . 
[ 0194 ] An embodiment of the disclosure is the compound 
of Formula 6-1 , wherein m2 is 2 or 6 . 
[ 0195 ] An embodiment of the disclosure is the compound 
of Formula 6-1 , wherein R ! ' is O , or NH . 
[ 0196 ] An embodiment of the disclosure is the compound 
of Formula 6-1 , wherein R ' is H or CF3 . 
[ 0197 ] An embodiment of the disclosure is the compound 
of Formula 6-1 , wherein m is 0 , 1 , 2 or 3 , preferably 0 or 1 . 
[ 0198 ] An embodiment of the disclosure is the compound 
of Formula 6-1 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C - 3 alkoxy , C - 3 haloalkyl , C1-3 alkylamino , C3-5 cycloal 
kyl , C3-5 cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , CF3 , methoxy , methyl , dimethylamino , cyclopro 
pyl , cyclopropylamino or methylamino , more preferably H , 
CF3 , F , dimethylamino , cyclopropyl or cyclopropylamino , 
most preferably H , dimethylamino , cyclopropyl or cyclo 
propylamino . 
[ 0199 ] An embodiment of the disclosure is the compound 
of Formula 6-1 , wherein n is 0 or 1 . 
[ 0200 ] An embodiment of the disclosure is the compound 
of Formula 6-1 , wherein R " substitutes at the adjacent 
position to the N atom . 
[ 0201 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein R3 ' is H or C -3 alkyl , preferably H or 
methyl . 

2 

preferably 0 . 
[ 0206 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein R ' " is H , OH , C1-3 alkyl , C1-3 alkoxy 
or halogen , preferably H , methyl , methoxy or F , more 
preferably H. 
[ 0207 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein k is 0 or 1 . 
[ 0208 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein Z is C or N ; U is O , S or CH ; where 
Z and U are not heteroatoms at the same time ; preferably Z 
is N and U is CH ; preferably Z is C and U is S. 
[ 0209 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein R ' is H , halogen , OH , C1-3 alkyl , C1-3 
haloalkyl or C1-3 alkoxy , preferably H , F , CF3 , CC1z , methyl 
or methoxy , more preferably H or CFz . 
[ 0210 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein m is 0 , 1 or 2 . 
[ 0211 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C1-3 alkoxy , C1-3 haloalkyl , C1-3 alkylamino , Cz - s cycloal 
kyl , Cz - s cycloalkylamino or C3 - s heterocycloalkyl , prefer 
ably H , F , OH , NH ,, methyl , methoxy , CF3 , CC13 , methyl 
amino , dimethylamino , cyclopropyl or cyclopropylamino , 
more preferably H , F , CF3 , cyclopropyl or cyclopropy 
lamino . 

[ 0212 ] An embodiment of the disclosure is the compound 
of Formula 8 , wherein n is 0 , 1 or 2 . 
[ 0213 ] An embodiment of the disclosure is the compound 
of Formula 8 having the structure of 

1-3 
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N 
HN 

Own 
[ 0214 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein R3 ' is H or C1-3 alkyl , preferably H 
or methyl . 
[ 0215 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein Y? is CH , or 

YAY or 

1 

preferably CH2 
[ 0216 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein each A is independently O , NH , 

, 
or 

Juu . 0 

preferably 0 . 
[ 0221 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein R ' " is H , OH , C1-3 alkyl , C1-3 alkoxy 
or halogen , preferably H , methyl , methoxy or F , more 
preferably H. 
[ 0222 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein k is 0 or 1 . 
[ 0223 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein Z is C , U is S or O. 
[ 0224 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein Z is N , U is CH . 
[ 0225 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein R ' is H , halogen , OH , C1-3 alkyl , 
C1-3 haloalkyl or C1-3 alkoxy , preferably H , F , CF3 , CC13 , 
methyl or methoxy , more preferably H or CF3 . 
[ 0226 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein m is 0 or 1 . 
[ 0227 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C1-3 alkoxy , C1-3 haloalkyl , C1-3 alkylamino , C3-5 cycloal 
kyl , C3-5 cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , OH , NH2 , methyl , methoxy , CF3 , CC13 , methyl 
amino , cyclopropyl , cyclopropylamino or dimethylamino , 
more preferably H , F or CF3 . 
[ 0228 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein n is 0 or 1 . 
[ 0229 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein R3 ' is H or C -3 alkyl , preferably H 
or methyl . 
[ 0230 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein Y , is CH , or 

: 

An embodiment of the disclosure is the compound of 
Formula 10 , wherein A is O , NH , 

im or 
! 

1 

preferably 

? , 

preferably CH , 
[ 0231 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein A is O , NH , [ 0217 ] An embodiment of the disclosure is the compound 

of Formula 10 , wherein m5 is 0 or 1 . 
[ 0218 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein m4 is 0 or 1 . 
[ 0219 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein m3 is 1 , 2 , 3 , 4 or 5 , preferably 4 . 
[ 0220 ] An embodiment of the disclosure is the compound 
of Formula 10 , wherein R " is O , NH , 

may or 
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preferably wherein Rl ' is O , NH , 

or 

2 

[ 0232 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein m2 is 1 , 2 , 3 or 4 , preferably 1 . 
[ 0233 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein Rl ' is O , NH , 

Ounas or 2 

[ 0243 ] An embodiment of the disclosure is the compound 
of Formula 3 , wherein R2 ' is H , OH , C1-3 alkyl , C1-3 alkoxy , 
C1-3 alkylamino or NH2 , preferably H , OH or NH2 . 
[ 0244 ] An embodiment of the disclosure is the compound 
of Formula 3 , wherein m6 is 0 , 1 , 2 or 3 , preferably 0 or 1 . 
[ 0245 ] An embodiment of the disclosure is the compound 
of Formula 3 , wherein Rl ' is O or NH . 
[ 0246 ] An embodiment of the disclosure is the compound 
of Formula 3 , wherein R ' is H , halogen , OH , C1-3 alkyl , C1-3 
haloalkyl or C1-3 alkoxy , preferably H , halogen or C1-3 
fluoroalkyl , more preferably H or F. 
[ 0247 ] An embodiment of the disclosure is the compound 
of Formula 3 , wherein m is 0 , 1 , 2 , 3 or 4 , preferably 0 or 
1 . 

: 

preferably NH . 
[ 0234 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein R ' " is H , OH , C1-3 alkyl , C1-3 alkoxy 
or halogen , preferably H , methyl , methoxy or F , more 
preferably H. 
[ 0235 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein k is 0 , 1 , 2 or 3 , preferably 0 or 1 . 
[ 0236 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein Z is C , U is S or O. 
[ 0237 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein Z is N , U is CH . 
[ 0238 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein R ' is H , halogen , OH , C1-3 alkyl , 
C1-3 haloalkyl or C1-3 alkoxy , preferably H , F , CF3 , CC13 , 
methyl or methoxy , more preferably H or CFz . 
[ 0239 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein m is 0 , 1 , 2 or 3 , preferably 0 or 1 . 
[ 0240 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C -2 alkoxy , C - 3 haloalkyl , C - 3 alkylamino , Cz - s cycloal 
kyl , C3-5 cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , OH , NH2 , methyl , methoxy , CF3 , CC13 , methyl 
amino , cyclopropyl , cyclopropylamino or dimethylamino , 
more preferably H , F , CF3 , dimethylamino , cyclopropyl or 
cyclopropylamino , most preferably dimethylamino . 
[ 0241 ] An embodiment of the disclosure is the compound 
of Formula 13 , wherein n is 0 , 1 or 2 , preferably 0 or 1 . 
[ 0242 ] An embodiment of the compound of Formula II - 1 
is of the following Formula 3 , 

[ 0248 ] An embodiment of the disclosure is the compound 
of Formula 3 , wherein R " is H , halo , OH , NH2 , C1-3 alkoxy , 
C3-5 cycloalkyl , C3-5 cycloalkylamino or C1-3 alkylamino , 
preferably H , halo , methylamino , dimethylamino , cyclopro 
pylamino or cyclopropyl , more preferably H , F or dimeth 
ylamino . 
[ 0249 ] An embodiment of the disclosure is the compound 
of Formula 3 , wherein n is 0 , 1 , 2 or 3 , preferably 0 , 1 or 2 . 
[ 0250 ] An embodiment of the disclosure is the compound 
of Formula 3 , wherein Z is C , U is O or S. 

[ 0251 ] An embodiment of the disclosure is the compound 
of Formula 3 , wherein Z is N , U is CH . 
[ 0252 ] An embodiment of the disclosure is the compound 
of Formula 3 , wherein R ' " is H , OH , C1-3 alkyl , C1-3 alkoxy 
or halogen , preferably H , F , methyl or methoxy , more 
preferably H. 
[ 0253 ] An embodiment of the disclosure is the compound 
of Formula 3 having the structure as shown in Formula 3-1 , 

1-3 

: 

Formula 3 

( R ' ) m ( R " ) n 
R ! ' 

( R2 ' ) m6 poco 
R ! 
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Formula 3-1 

( R " ) n 
R ! ' 

( R2 ) mo co od m6 

2 [ 0254 ] In Formula 3-1 , R2 ' is H , OH , C1-3 alkyl , C1-3 
alkoxy , C1-3 alkylamino or NH2 ; m6 is 0 , 1 , 2 or 3 ; Y , is CH2 R ? 
or van pun Kd R2 ' 

or 

wie 
[ 0259 ] An embodiment of the disclosure is the compound 
of Formula 3-1 , wherein R " is O or NH . 

Rl ' is O , NH , 

[ 0255 ] 
[ 0260 ] An embodiment of the disclosure is the compound 
of Formula 3-1 , wherein R " is F , dimethylamino , methyl 
amino , cyclopropyl or cyclopropylamino . 

Onni YY [ 0261 ] An embodiment of the disclosure is the compound 
of Formula 3-1 , wherein n is 0 , 1 , or 2 . or 

[ 0262 ] An embodiment of the compound of Formula III - 1 
is of the following Formula 15 , 

Formula 15 

HO ( R ' ) m ( R " ) n 
U 

HN 
m2 Oo c 

wherein m2 is 1 , 2 , 3 , 4 , 5 , 6 , or 7 ; and Rl ' is O , NH , Z is C or N ; U is O , S or CH ; where Z and U are not 
heteroatoms at the same time ; R " is H , halo , OH , NH2 , C1-3 
alkoxy , C1-3 haloalkyl , C3-5 cycloalkyl , C3-5 cycloalky 
lamino or C1-3 alkylamino ; n is 0 , 1 or 2 . Om or 

[ 0256 ] An embodiment of the disclosure is the compound 
of Formula 3-1 , wherein R ? ' is H , NH , or OH . 
[ 0257 ] An embodiment of the disclosure is the compound 
of Formula 3-1 , wherein m6 is 0 or 1 . 

2 

[ 0263 ] An embodiment of the disclosure is the compound 
of Formula 15 , wherein m2 is 1 , 2 , 3 , 4 , 5 , 6 or 7 , preferably 
1 , 2 , 3 , 4 , 5 or 6 , more preferably 2 or 5 . 
[ 0264 ] An embodiment of the disclosure is the compound 
of Formula 15 , wherein Rl ' is O , NH , 

2 2 [ 0258 ] An embodiment of the disclosure is the compound 
of Formula 3-1 , wherein when m6 is 1 , R2 ' is substituted at 
the following position in the phenyl : 



US 2022/0354835 A1 Nov. 10 , 2022 
27 

3 

or 

2 

2 
preferably O or NH . 
[ 0265 ] An embodiment of the disclosure is the compound 
of Formula 15 , wherein R ' " is H , OH , C1-3 alkyl , C1-3 alkoxy 
or halogen , preferably H , F , methyl or methoxy , more 
preferably H. 
[ 0266 ] An embodiment of the disclosure is the compound 
of Formula 15 , wherein Z is C , U is O or S. 
[ 0267 ] An embodiment of the disclosure is the compound 
of Formula 15 , wherein Z is N , U is CH . 
[ 0268 ] An embodiment of the disclosure is the compound 
of Formula 15 , wherein R ' is H , halogen , OH , C1-3 alkyl , 

C1-3 haloalkyl or Cz alkoxy , preferably H , halogen or 
C1-3fluoroalkyl , more preferably H , CF ; or F. 
[ 0269 ] An embodiment of the disclosure is the compound 
of Formula 15 , wherein m is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 , more preferably 0 or 1 . 
[ 0270 ] An embodiment of the disclosure is the compound 
of Formula 15 , wherein R " is H , halo , OH , NH2 , C1-3 alkoxy , 
C3-5 cycloalkyl , C3-5 cycloalkylamino or C1-3 alkylamino , 
preferably H , halo , methylamino , dimethylamino , cyclopro 
pylamino or cyclopropyl , more preferably H , F , methyl 
amino , cyclopropylamino or dimethylamino , most prefer 
ably H or dimethylamino . 
[ 0271 ] An embodiment of the disclosure is the compound 
of Formula 15 , wherein n is 0 , 1 or 2 , preferably 0 or 1 . 
[ 0272 ] An embodiment of the compound of Formula IV - 1 
is of the following Formula 2 , 7 , 9 , 11 , 12 or 14 , 

2 

2 

Formula 2 
R3 

( R " ) n ( R ' ) m How 50Q R ? ' . 
m2 N 

( R " ) 

Formula 7 
( R " ) n ( R ' ) m 

R3 
- ( R ! ' ' ) k 

W 
N 

R1 ' 
m2 

Formula 9 
( R " ) n ( R ' ) m 

R oo - ( R ' ' ' 
W 

m2 N ?? ???? ??? N 

R3 ' — N 

Formula 11 
( R " ) n ( R ' ) m ( R ! ' ' ) k 

N 

Rl 
m2 Stamboo R3 ' 
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-continued 
Formula 12 

( R " ) n ( R ' ) m ( R " ' ) k 

R ? 
m5 Ima Im3 

N 

R3 
Formula 14 

( R " ) n ( R ' ) m ( R " ) k Brod W m5 m4 m3 

R3 

wherein 
H 

[ 0273 ] each A is independently O , NH , UT 
or porno , 

Amnis or 

vann , 

mut 
preferably 0 . 
[ 0282 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein m2 is 2 , 3 , 4 , 5 or 6 , preferably 2 or 
6 . 
[ 0283 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein Rl ' is O , NH , 

[ 0274 ] m2 is 2 , 3 , 4 , 5 , or 6 ; 

. 

[ 0275 ] m3 is 1 , 2 , 3 , 4 , 5 , or 6 ; 
[ 0276 ] m4 is 0 , 1 , 2 , 3 , or 4 ; 
[ 0277 ] m5 is 0 , 1 , 2 , or 3 ; and 
[ 0278 ] R ' ' is O , NH , 

H 

2 or 

Om or 

' 
[ 0279 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein R3 ' is H or C1-3 alkyl , preferably H or 
methyl . 

[ 0280 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein Y? is CH , or 

preferably NH . 
[ 0284 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C1-3 alkoxy , C1-3 haloalkyl , C1-3 alkylamino , C3-5 cycloal 
kyl , Cz . cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , OH , NH2 , methyl , methoxy , CF3 , CCl3 , methyl 
amino , dimethylamino , cyclopropyl or cyclopropylamino , 
more preferably H , F , CF3 , cyclopropyl or cyclopropy 
lamino . 
[ 0285 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein n is 0 , 1 or 2 , preferably 0 or 1 . 
[ 0286 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein R ' is H , halogen , OH , C1-3 alkyl , C1-3 
haloalkyl or C1-3 alkoxy , preferably H , F , CF3 , CCl2 , methyl 
or methoxy , more preferably H or CF3 . 
[ 0287 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein m is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 . 
[ 0288 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein Z is C , U is O or S , W is CH . 

1 

[ 0281 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein A is O , NH , 
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[ 0289 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein Z is N , U is CH , W is CH . 
[ 0290 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein Z is C , W is N , U is CH . 
[ 0291 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein R ' " is H , OH , NH2 , C1-3 alkyl , C1-3 
alkylamino , C1-3 alkoxy or halogen , preferably H , F , 
methoxy , methylamino or dimethylamino . 
[ 0292 ] An embodiment of the disclosure is the compound 
of Formula 2 , wherein k is 0 , 1 , 2 or 3 , preferably 0 , 1 or 2 , 
more preferably 0 or 1 . 
[ 0293 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein R3 ' is H or C1-3 alkyl , preferably H or 
methyl . 
[ 0294 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein Y is CH , or 

[ 0302 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein Z is C , U is O or S , W is CH . 
[ 0303 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein Z is N , U is CH , W is CH . 
[ 0304 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein Z is C , W is N , U is CH . 
[ 0305 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein R ' " is H , OH , NH2 , C1-3 alkyl , C1-3 
alkylamino , C1-3 alkoxy or halogen , preferably H , F , 
methoxy , methylamino or dimethylamino . 
[ 0306 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein k is 0 , 1 , 2 or 3 , preferably 0 , 1 or 2 , 
more preferably 0 or 1 . 
[ 0307 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein R3 ' is H or C1-3 alkyl , preferably H or 
methyl . 
[ 0308 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein Y , is CH , or 

2 

2 

1 

[ 0295 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein A is O , NH , 

[ 0309 ) An embodiment of the disclosure is the compound 
of Formula 9 , wherein A is O , NH , 

or 

vann , 
pun 

or 

preferably 0 . 
[ 0296 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein m2 is 2 , 3 , 4 , 5 or 6 , preferably 2 or 
3 . 
[ 0297 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein Rl ' is O , NH , 

preferably 0 . 
[ 0310 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein m2 is 2 , 3 , 4 , 5 or 6 , preferably 2 or 
3 . 
[ 0311 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein Rl ' is O , NH , 

2 

Oms or 

Onn . or 

preferably NH . 
[ 0298 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C1-3 alkoxy , C1-3 haloalkyl , C1-3 alkylamino , C3-5 cycloal 
kyl , C3-5 cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , OH , NH ,, methyl , methoxy , CF3 , CC1z , methyl 
amino , dimethylamino , cyclopropyl or cyclopropylamino , 
more preferably H , F , CF3 , cyclopropyl or cyclopropy 
lamino . 
[ 0299 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein n is 0 , 1 , or 2 , preferably 0 or 1 . 
[ 0300 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein R ' is H , halogen , OH , C1-3 alkyl , C1-3 
haloalkyl or C1-3 alkoxy , preferably H , F , CF3 , CC13 , methyl 
or methoxy , more preferably H or CF3 . 
[ 0301 ] An embodiment of the disclosure is the compound 
of Formula 7 , wherein m is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 . 

preferably NH . 
[ 0312 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein R " is H , halo , OH , NH ,, C1-3 alkyl , 
C -3 alkoxy , C -3 haloalkyl , C1-3 alkylamino , C3-5 cycloal 
kyl , C3-5 cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , OH , NH2 , methyl , methoxy , CF3 , CC13 , methyl 
amino , dimethylamino , cyclopropyl or cyclopropylamino , 
more preferably H , F , CF3 , cyclopropyl or cyclopropy 
lamino . 
[ 0313 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein n is 0 , 1 , or 2 , preferably 0 or 1 . 
[ 0314 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein R ' is H , halogen , OH , C1-3 alkyl , C1-3 
haloalkyl or C1-3 alkoxy , preferably H , F , CF3 , CCl2 , methyl 
or methoxy , more preferably H or CF3 . 

. 

2 

2 
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2 
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2 

2 

[ 0315 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein m is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 . 
[ 0316 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein Z is C , U is O or S , W is CH . 
[ 0317 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein Z is N , U is CH , W is CH . 
[ 0318 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein Z is C , W is N , U is CH . 
[ 0319 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein R ' " is H , OH , NH2 , C1-3 alkyl , C1-3 
alkylamino , C1-3 alkoxy or halogen , preferably H , F , 
methoxy , methylamino or dimethylamino . 
[ 0320 ] An embodiment of the disclosure is the compound 
of Formula 9 , wherein k is 0 , 1 , 2 or 3 , preferably 0 , 1 or 2 , 
more preferably 0 or 1 . 
[ 0321 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein R3 ' is H or C1-3 alkyl , preferably H 
or methyl . 
[ 0322 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein Y is CH , or 

C1-3 haloalkyl or C -3 alkoxy , preferably H , F , CF3 , CC13 , 
methyl or methoxy , more preferably H or CF3 . 
[ 0329 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein m is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 . 

[ 0330 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein Z is C , U is O or S , W is CH . 
[ 0331 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein Z is N , U is CH , W is CH . 
[ 0332 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein Z is C , W is N , U is CH . 
[ 0333 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein R ' ' is H , OH , NH2 , C1-3 alkyl , C1-3 
alkylamino , C1-3 alkoxy or halogen , preferably H , F , 
methoxy , methylamino or dimethylamino . 
[ 0334 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein k is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 , more preferably 0 or 1 . 
[ 0335 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein R3 ' is H or C1-3 alkyl , preferably H 
or methyl . 
[ 0336 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein Y , is CH , or 

9 

> 

1 

[ 0323 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein A is O , NH , 

din 
preferably CH2 
[ 0337 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein each A is independently O , NH , or 

or 

2 

preferably 0 . 
[ 0324 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein m2 is 2 , 3 , 4 , 5 or 6 , preferably 2 or 
3 . 
[ 0325 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein Rl ' is O , NH , 

An embodiment of the disclosure is the compound of 
Formula 12 , wherein A is O , NH , 2 

Om , or or 

preferably NH . 
[ 0326 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C1-3 alkoxy , C1-3 haloalkyl , C1-3 alkylamino , C3-5 cycloal 
kyl , C3.5 cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , OH , NH ,, methyl , methoxy , CF3 , CCl2 , methyl 
amino , dimethylamino , cyclopropyl or cyclopropylamino , 
more preferably H , F , CF3 , cyclopropyl or cyclopropy 
lamino . 
[ 0327 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein n is 0 , 1 or 2 , preferably 0 or 1 . 
[ 0328 ] An embodiment of the disclosure is the compound 
of Formula 11 , wherein R ' is H , halogen , OH , C1-3 alkyl , 

preferably 0 . 
[ 0338 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein m3 is 1 , 2 , 3 , 4 , 5 or 6 , preferably 
2 or 3 . 

[ 0339 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein m4 is 0 or 1 , 2 or 3 , preferably 0 or 
3 . 

[ 0340 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein m5 is 0 or 1 , 2 or 3 , preferably 0 or 
1 . 

[ 0341 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein Rl ' is O , NH , 

9 
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Omni ZT 
or or 

2 : 

preferably 0 . 
[ 0354 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein m3 is 1 , 2 , 3 , 4 , 5 or 6 , preferably 
2 , 3 or 4 . 
[ 0355 ) An embodiment of the disclosure is the compound 
of Formula 14 , wherein m4 is 0 , 1 , 2 , 3 or 4 , preferably 0 
or 3 . 
[ 0356 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein m5 is 0 or 1 , 2 or 3 , preferably 0 or 
1 . 
[ 0357 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein Rl ' is O , NH , 

H 
N Om or 

preferably NH . 
[ 0342 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C - 3 alkoxy , C1-3 haloalkyl , C - 3 alkylamino , C3-5 cycloal 
kyl , C3-5 cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , OH , NH2 , methyl , methoxy , CF3 , CC1z , methyl 
amino , dimethylamino , cyclopropyl or cyclopropylamino , 
more preferably H , F , CF3 , cyclopropyl or cyclopropy 
lamino . 
[ 0343 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein n is 0 , 1 or 2 , preferably 0 or 1 . 
[ 0344 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein R ' is H , halogen , OH , C1-3 alkyl , 
C1-3 haloalkyl or C1-3 alkoxy , preferably H , F , CF3 , CC13 , 
methyl or methoxy , more preferably H or CF3 . 
[ 0345 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein m is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 . 

[ 0346 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein Z is C , U is O or S , W is CH . 
[ 0347 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein Z is N , U is CH , W is CH . 
[ 0348 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein Z is C , W is N , U is CH . 
[ 0349 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein R ' ' is H , OH , NH2 , C1-3 alkyl , C1-3 
alkylamino , C1-3 alkoxy or halogen , preferably H , F , 
methoxy , methylamino or dimethylamino . 
[ 0350 ] An embodiment of the disclosure is the compound 
of Formula 12 , wherein k is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 , more preferably 0 or 1 . 
[ 0351 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein R3 ' is H or C1-3 alkyl , preferably H 
or methyl . 
[ 0352 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein Y2 is CH , or 

preferably 
. 

my 
9 

wine 

[ 0358 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein R " is H , halo , OH , NH2 , C1-3 alkyl , 
C1-3 alkoxy , C1-3 haloalkyl , C - 3 alkylamino , C3-5 cycloal 
kyl , C3-5 cycloalkylamino or C3-5 heterocycloalkyl , prefer 
ably H , F , OH , NH2 , methyl , methoxy , CF3 , CC13 , methyl 
amino , dimethylamino , cyclopropyl or cyclopropylamino , 
more preferably H , F , CF3 , cyclopropyl or cyclopropy 
lamino . 
[ 0359 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein n is 0 , 1 , or 2 , preferably 0 or 1 . 
[ 0360 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein R ' is H , halogen , OH , C1-3 alkyl , 
C1-3 haloalkyl or C - 3 alkoxy , preferably H , F , CF3 , CC1z , 
methyl or methoxy , more preferably H or CF3 . 
[ 0361 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein m is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 . 
[ 0362 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein Z is C , U is O or S , W is CH . 
[ 0363 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein Z is N , U is CH , W is CH . 
[ 0364 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein Z is C , W is N , U is CH . 
[ 0365 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein R ' ' is H , OH , NH2 , C1-3 alkyl , C1-3 
alkylamino , C1-3 alkoxy or halogen , preferably H , F , 
methoxy , methylamino or dimethylamino . 
[ 0366 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein k is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 , more preferably 0 or 1 . 

preferably CH2 
[ 0353 ] An embodiment of the disclosure is the compound 
of Formula 14 , wherein each A is independently O , NH , 

or 

2 An embodiment of the disclosure is the compound of 
Formula 14 , wherein A is O , NH , 
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[ 0367 ] An embodiment of the compound of Formula V - 1 
is of the following Formula 4 , 

Formula 4 
( R ' ) , ( R ' ) m ( R " ) k 

R ? ' 
W 

( R ? ) mo 

wherein R " is O , NH , 

O. YY or 

[ 0368 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein R ' is H , OH , C1-3 alkyl , C1-3 alkoxy , 
C1-3 alkylamino or NH2 , preferably H , OH or NH2 . 
[ 0369 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein m6 is 0 , 1 , 2 or 3 , preferably 0 or 1 . 
[ 0370 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein Rl ' is O , NH , 

preferably H , halo , methylamino , dimethylamino , cyclopro 
pylamino or cyclopropyl , more preferably H , F or dimeth 
ylamino . 
[ 0374 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein n is 0 , 1 , or 2 , preferably 0 or 1 . 
[ 0375 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein Z is C , U is O or S , W is CH . 
[ 0376 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein Z is N , U is CH , W is CH . 
[ 0377 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein Z is C , U is CH , W is N. 
[ 0378 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein R ' " is H , OH , NH2 , C1-3 alkyl , C1-3 
alkylamino , C1-3 alkoxy or halogen , preferably H , F , 
methoxy , methylamino or dimethylamino . 
[ 0379 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein k is 0 , 1 , 2 or 3 , preferably 0 , 1 or 2 , 
more preferably 0 or 1 . 
[ 0380 ] An embodiment of the disclosure is the compound 
of Formula 4 having the structure as shown in Formula 4-1 , 

2 

: 

and 

preferably O or NH . 

Formula 4-1 
( R " ) ( R ' ) m ( R " ) . 

R1' 20 
R2 

[ 0381 ] In Formula 4-1 , R2 is H , OH , C1-3 alkyl , C1-3 
alkoxy , C1-3 alkylamino or NH2 ; Y is CH , or 1 

[ 0371 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein R ' is H , halogen , OH , C1-3 alkyl , C1-3 
haloalkyl or C1-3 alkoxy , preferably H , halogen or C1-3 
fluoroalkyl , more preferably H or F. 
[ 0372 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein m is 0 , 1 , 2 , 3 or 4 , preferably 0 or 
1 . 

[ 0373 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein R " is H , halo , OH , NH2 , C1-3 alkoxy , 
C3-5 cycloalkyl , C3-5 cycloalkylamino or C1-3 alkylamino , 
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Rl ' is O , NH , 

[ 0382 ] 

H 

my than one man and 

[ 0384 ] An embodiment of the disclosure is the compound 
of Formula 4-1 , wherein R " is H. 
[ 0385 ] An embodiment of the disclosure is the compound 
of Formula 4-1 , wherein R ' is H. 
[ 0386 ] An embodiment of the disclosure is the compound 
of Formula 4-1 , wherein R2 ' is OH . 
[ 0387 ] An embodiment of the disclosure is the compound 
of Formula 4-1 , wherein R ' " is H , OH , NH2 , C1-3 alkyl , C1-3 
alkylamino , C1-3 alkoxy or halogen , preferably H , F , 
methoxy , methylamino or dimethylamino . 
[ 0388 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein k is 0 , 1 , 2 or 3 , preferably 0 , 1 or 2 , 
more preferably 0 or 1 . 
[ 0389 ] An embodiment of the disclosure is the compound 
of Formula 4 , wherein U is S. 
[ 0390 ] An embodiment of the compound of Formula VI - 1 
is of the following Formula 16 or 17 , 

R " is H , halo , OH , NH2 , C1-3 alkoxy , C1-3 haloalkyl , C1-3 
alkylamino or C3-5 heterocycloalkyl ; n is 0 , 1 or 2 ; R ' is H , 
halogen , OH , C1-3 alkyl , C1-3 haloalkyl or C1-3 alkoxy ; m is 
n is 0 , 1 or 2 ; U is O or S ; R ' " is H , OH , NH2 , C1-3 alkyl , 
C - 3 alkylamino , C- alkoxy or halogen ; k is 0 , 1 , 2 , 3 or 4 . 
[ 0383 ] An embodiment of the disclosure is the compound 
of Formula 4-1 , wherein Rl ' is NH . 

1-3 1-3 2 

Formula 16 

( R " ) , ( R ' ) m ( R " ) k 
HO 

RI . oio HN W 
m2 

ito 
Formula 17 

( R , ( R ' ) m ( R " k 

HO 

HN 
m2 ??? ???? 

S 
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wherein m2 is 1 , 2 , 3 , 4 , 5 , 6 , or 7 ; and Rl ' is O , NH , 2 2 

Oun . 

[ 0401 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein k is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 , more preferably 0 or 1 . 
[ 0402 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein m2 is 1 , 2 , 3 , 4 , 5 or 6 , preferably 
2 or 5 . 
[ 0403 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein R " is O , NH , 

or 

H 

Oms 
[ 0391 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein m2 is 1 , 2 , 3 , 4 , 5 or 6 , preferably 
2 or 5 . 
[ 0392 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein Rl ' is O , NH , 

and 

and 

1-3 

2 

1-3 

preferably NH . 
[ 0393 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein R ' is H , halogen , OH , C1-3 alkyl , 
C1-3 haloalkyl or C1-3 alkoxy , preferably H , halogen or C1-3 
fluoroalkyl , more preferably H or F. 
[ 0394 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein m is 0 , 1 , 2 , 3 or 4 , preferably 0 or 
1 . 
[ 0395 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein R " is H , halo , OH , NH2 , C1-3 alkoxy , 
Cz . cycloalkyl , C3.5 cycloalkylamino or C - 3 alkylamino , 
preferably H , halo , methylamino , dimethylamino , cyclopro 
pylamino or cyclopropyl , more preferably H , F or dimeth 
ylamino . 
[ 0396 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein n is 0 , 1 , or 2 , preferably 0 or 1 . 
[ 0397 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein Z is C , U is O or S , W is CH . 
[ 0398 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein Z is N , U is CH , W is CH . 
[ 0399 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein Z is C , U is CH , W is N. 
[ 0400 ] An embodiment of the disclosure is the compound 
of Formula 16 , wherein R ' " is H , OH , NH2 , C1-3 alkyl , C1-3 
alkylamino , C1-3 alkoxy or halogen , preferably H , F , 
methoxy , methylamino or dimethylamino . 

preferably NH . 
[ 0404 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein R ' is H , halogen , OH , C1-3 alkyl , 
C - 3 haloalkyl or C - 3 alkoxy , preferably H , halogen or C3 
fluoroalkyl , more preferably H or F. 
[ 0405 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein m is 0 , 1 , 2 , 3 or 4 , preferably 0 or 
1 . 
[ 0406 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein R " is H , halo , OH , NH2 , C1-3 alkoxy , 
C3-5 cycloalkyl , C3.5 cycloalkylamino or Cl . alkylamino , 
preferably H , halo , methylamino , dimethylamino , cyclopro 
pylamino or cyclopropyl , more preferably H , F or dimeth 
vlamino . 
[ 0407 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein n is 0 , 1 , or 2 , preferably 0 or 1 . 
[ 0408 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein Z is C , U is O or S , W is CH . 
[ 0409 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein Z is N , U is CH , W is CH . 
[ 0410 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein Z is C , U is CH , W is N. 
[ 0411 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein R ' ' is H , OH , NH2 , C1-3 alkyl , C1-3 
alkylamino , C1-3 alkoxy or halogen , preferably H , F , 
methoxy , methylamino or dimethylamino . 
[ 0412 ] An embodiment of the disclosure is the compound 
of Formula 17 , wherein k is 0 , 1 , 2 or 3 , preferably 0 , 1 or 
2 , more preferably 0 or 1 . 
[ 0413 ] Some embodiments of the disclosure are the com 
pounds having a structure depicted in Table 1 , or a pharma 
ceutical acceptable salt , an enantiomer , a non - enantiomer , a 
tautomer , a racemate , a solvate , a metabolic precursor , a 
prodrug thereof . 

2 , 9 
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[ 0414 ] In the following detailed description , reference is 
made to the accompanying drawings , which form a part 
hereof . In the drawings , similar symbols generally identify 
similar components , unless context dictates otherwise . The 
illustrative alternatives described in the detailed description , 
drawings , and claims are not meant to be limiting . Other 
alternatives may be used and other changes may be made 
without departing from the spirit or scope of the subject 
matter presented here . It will be readily understood that the 
aspects , as generally described herein , and illustrated in the 
FIGURE , can be arranged , substituted , combined , and 
designed in a wide variety of different configurations , all of 
which are explicitly contemplated and make part of this 
application . 
[ 0415 ] An embodiment is the compound wherein the 
compound is isotopically labeled or radiolabeled . An 
embodiment is a solvate , hydrate , salt , or ester or the 
compound of the disclosure . 
[ 0416 ] An aspect of the disclosure is a composition , com 
prising a compound of the disclosure and a pharmaceutically 
acceptable excipient . 
[ 0417 ] An aspect of the disclosure is a method for aiding 
in the treatment of a tauopathy in a subject , the method 
comprising administering an effective amount of a com 
pound of the disclosure , or the composition of the disclo 
sure , wherein the compound or the composition treats the 
subject . 
[ 0418 ] In some embodiments , the tauopathy is a neurode 
generative tauopathy . In some embodiments , the tauopathy 
is selected from the group consisting of Alzheimer's Disease 
( AD ) , amyotrophic lateral sclerosis ( ALS ) , Huntington's 
disease ( HD ) , Parkinson's disease ( PD ) , Creutzfeldt - Jacob 
disease , Dementia pugilistica , Down's Syndrome , Gerst 
mann - Straussler - Scheinker disease , British dementia , Dan 
ish dementia , inclusion - body myositis , prion protein cere 
bral amyloid angiopathy , traumatic brain injury , Guam 
Parkinsonism - dementia complex , Non - Guamanian motor 
neuron disease with neurofibrillary tangles , argyrophilic 
grain dementia , corticobasal degeneration , diffuse neurofi 
brillary tangles with calcification , frontotemporal dementia , 
frontotemporal dementia with parkinsonism linked to chro 
mosome 17 , Hallevorden - Spatz disease , multiple system 
atrophy , Niemann - Pick disease type C , Pallido - ponto - nigral 
degeneration , Pick's disease , progressive subcortical gliosis , 
progressive supranuclear palsy , Subacute sclerosing panen 
cephalitis , Tangle - only dementia , White matter tauopathy 
with globular glial inclusions , Frontotemporal dementia , 
Postencephalitic Parkinsonism , Parkinsonism linked to 
chromosome 17 , and Myotonic dystrophy . In some embodi 
ments , the tauopathy is Alzheimer's disease ( AD ) , progres 
sive supranuclear palsy ( PSP ) , corticobasal degeneration 
( CBD ) , or Pick's disease ( PID ) . 
[ 0419 ] In some embodiments , according to any of the 
methods described above , the method further comprises 
administering to the subject at least one additional therapy . 
In some embodiments , the at least one additional therapy is 
selected from neurological drugs , anti - Tau antibodies , Tau 
inhibitors , anti - amyloid beta antibodies , beta - amyloid 
aggregation inhibitors , anti - BACE1 antibodies , and BACE1 
inhibitors . 
[ 0420 ] In some embodiments , according to any of the 
methods described above , the subject is diagnosed as having 
or being at risk of developing a Tau protein - associated 
disease . In some embodiments , the subject is diagnosed as 

having or being at risk of developing a tauopathy selected 
from the group consisting of Alzheimer's disease ( AD ) , 
progressive supranuclear palsy ( PSP ) , corticobasal degen 
eration ( CBD ) , and Pick's disease ( PID ) . 
[ 0421 ] In another aspect , provided herein is a method of 
reducing pathological human Tau in a sample . The method 
comprises a step of contacting the sample with a bispecific 
conjugate according to any of the embodiments described 
above . In some embodiments , the pathological human Tau is 
from a tauopathy selected from the group consisting of 
Alzheimer's disease ( AD ) , progressive supranuclear palsy 
( PSP ) , corticobasal degeneration ( CBD ) , and Pick's disease 
( PID ) . In some embodiments , the pathological human Tau is 
Tau Type 1A , IB , 11A , or MB ; misordered Tau ; mis 
disordered Tau ; sarkosyl - insoluble Tau ; an extracellular Tau 
deposit ; a Tau aggregate ; paired helical filaments ; a neuro 
fibrillary pathology ; or a hyperphosphorylated form of trun 
cated Tau or full - length Tau . In some embodiments , the 
pathological human Tau is hyperphosphorylated and sarko 
syl - insoluble Tau . In some embodiments , the sample is a 
brain sample , a cerebrospinal fluid sample , or a blood 
sample . In some embodiments , the detecting comprising 
producing a readout comprising information about the pres 
ence of pathological human Tau in the sample . In some 
embodiments , the sample is from a subject and the method 
further comprises diagnosing whether the subject has a 
tauopathy or is likely to develop a tauopathy based on the 
readout . 

[ 0422 ] In another aspect , provided herein is a method of 
reducing the level of Tau protein in a subject having , or at 
risk of developing , a Tau protein - associated disease , com 
prising administering to the subject a compound according 
to any of the embodiments described above , or a pharma 
ceutical composition according to any of the embodiments 
described above , wherein a ) the level of non - phosphorylated 
Tau protein , phosphorylated Tau protein , and / or hyperphos 
phorylated Tau protein is reduced in the subject as compared 
to their levels in the subject prior to administration of the 
compound ; and / or b ) the level of a pathological Tau species 
is reduced in the subject as compared to its level in the 
subject prior to administration of the compound . 
[ 0423 ] In another aspect , provided herein is a method of 
retaining or increasing cognitive memory capacity or slow 
ing memory loss in a subject having or at risk of developing 
a Tau protein - associated disease , comprising administering 
to the subject a compound according to any of the embodi 
ments described above or a pharmaceutical composition 
according to any of the embodiments described above . 
[ 0424 ] In another aspect , provided herein is a method of 
inhibiting and / or reversing the propagation of Tau aggrega 
tion in a subject having or at risk of developing a Tau 
protein - associated disease , comprising administering to the 
subject a compound according to any of the embodiments 
described above or a pharmaceutical composition according 
to any of the embodiments described above . 
[ 0425 ] In another aspect , provided herein is a method of 
inhibiting and / or reversing Tau seeding in a subject having 
or at risk of developing a Tau protein - associated disease , 
comprising administering to the subject a compound accord 
ing to any of the embodiments described above or a phar 
maceutical composition according to any of the embodi 
ments described above . 
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Definitions 

a 

[ 0426 ] Unless otherwise defined , all terms of art , nota 
tions , and other scientific terms or terminology used herein 
are intended to have the meanings commonly understood by 
those of skill in the art to which this application pertains . In 
some cases , terms with commonly understood meanings are 
defined herein for clarity and / or for ready reference , and the 
inclusion of such definitions herein should not necessarily be 
construed to represent a substantial difference over what is 
generally understood in the art . Many of the techniques and 
procedures described or referenced herein are well under 
stood and commonly employed using conventional meth 
odology by those skilled in the art . 
[ 0427 ] Where a range of values is provided , it is under 
stood that each intervening value , to the tenth of the unit of 
the lower limit unless the context clearly dictates otherwise , 
between the upper and lower limit of that range and any 
other stated or intervening value in that stated range , is 
encompassed within the disclosure . The upper and lower 
limits of these smaller ranges may independently be 
included in the smaller ranges , and are also encompassed 
within the disclosure , subject to any specifically excluded 
limit in the stated range . Where the stated range includes one 
or both of the limits , ranges excluding either or both of those 
included limits are also included in the disclosure . 
[ 0428 ] Certain ranges are presented herein with numerical 
values being preceded by the term “ about . ” The term 
“ about ” is used herein to provide literal support for the exact 
number that it precedes , as well as a number that is near to 
or approximately the number that the term precedes . In 
determining whether a number is near to or approximately a 
specifically recited number , the near or approximating unre 
cited number may be a number which , in the context in 
which it is presented , provides the substantial equivalent of 
the specifically recited number . If there are uses of the term 
which are not clear to persons of ordinary skill in the art , 
given the context in which it is used , “ about ” will mean up 
to plus or minus 10 % of the particular term . 
[ 0429 ] It is appreciated that certain features of the disclo 
sure , which are , for clarity , described in the context of 
separate embodiments , may also be provided in combination 
in a single embodiment . Conversely , various features of the 
disclosure , which are , for brevity , described in the context of 
a single embodiment , may also be provided separately or in 
any suitable sub - combination . All combinations of the 
embodiments pertaining to the disclosure are specifically 
embraced by the present disclosure and are disclosed herein 
just as if each and every combination was individually and 
explicitly disclosed . In addition , all sub - combinations of the 
various embodiments and elements thereof are also specifi 
cally embraced by the present disclosure and are disclosed 
herein just as if each and every such sub - combination was 
individually and explicitly disclosed herein . When a range of 
values is listed , it is intended to encompass each value and 
sub - range within the range . For example “ C1-6 ” is intended 
to encompass C1 , C2 , C3 , C4 , C5 , C6 , C1-6 , C1-5 , C1-4 , C1-3 , 
C1-2 , C2-6 , C2-5 , C2.4 , C2-3 , C3.6 , C3.5 , C3.4 , C4-6 , C4-5 , and 

[ 0430 ] " Alkyl ” refers to a radical of a straight - chain or 
branched saturated hydrocarbon group having indicated 
number of carbon atoms . In some embodiments , an alkyl 
group has 1 to 6 carbon atoms ( “ C1-6 alkyl ” ) . In some 
embodiments , an alkyl group has 1 to 5 carbon atoms ( “ C1-5 
alkyl ” ) . In some embodiments , an alkyl group has 1 to 4 
carbon atoms ( “ C1-4 alkyl ” ) . In some embodiments , an alkyl 
group has 1 to 3 carbon atoms ( “ C1-3 alkyl ” ) . In some 
embodiments , an alkyl group has 1 to 2 carbon atoms ( “ C1-2 
alkyl ” ) . In some embodiments , an alkyl group has 1 carbon 
atom ( “ C , alkyl ” ) . In some embodiments , an alkyl group has 
2 to 6 carbon atoms ( “ C2-6 alkyl ” ) . Examples of C1-6 alkyl 
groups include methyl ( C1 ) , ethyl ( C2 ) , n - propyl ( C3 ) , iso 
propyl ( C3 ) , n - butyl ( C4 ) , tert - butyl ( C4 ) , sec - butyl ( C4 ) , 
iso - butyl ( C4 ) , n - pentyl ( C3 ) , 3 - pentyl ( C3 ) , amyl ( C3 ) , 
neopentyl ( C3 ) , 3 - methyl - 2 - butyl ( C ) , tertiary amyl ( C ) , 
and n - hexyl ( C ) . 
( 0431 ] “ Alkenyl ” refers to an alkyl group with one or 
more carbon - carbon double bonds at any position of the 
chain , which can be monosubstituted or polysubstituted , and 
can be monovalent , divalent or multivalent . Examples of the 
alkenyl group include a vinyl group , a propenyl group , a 
butenyl group , a pentenyl group , a hexenyl group , a buta 
dienyl group , a pentadienyl group , a hexadienyl group , etc. 
[ 0432 ] “ Alkynyl ” refers to an alkyl group with one or 
more carbon - carbon triple bonds at any position of the chain , 
which can be monosubstituted or polysubstituted , and can be 
monovalent , divalent or multivalent . Examples of alkynyl 
groups include ethynyl , propynyl , butynyl , pentynyl , etc. 
[ 0433 ] “ Cycloalkyl ” includes any stable cyclic or polycy 
clic hydrocarbon group and any carbon atom which is 
saturated , which can be monosubstituted or polysubstituted , 
and can be monovalent , divalent or multivalent . Examples of 
such cycloalkyl groups include , but are not limited to , 
cyclopropyl , norbornyl , [ 2.2.2 ] bicyclooctane , [ 4.4.0 ] bicyc 
lononane , etc. 
[ 0434 ] “ Optionally ” means that an event or situation 
described subsequently may , but not necessarily , occur , and 
the description includes the occurrence of the event or 
situation mentioned above and the absence of the event or 
situation described therein . 
[ 0435 ] “ Substituted ” means that any one or more hydro 
gen atoms on a particular atom are replaced with substitu 
ents , including deuterium and hydrogen variants , as long as 
the valence of a particular atom is normal and the substituted 
compound is stable . When the substituent is a keto ( i.e. , 
= O ) , it means that two hydrogen atoms are substituted . 
Ketone substitution does not occur on aromatic groups . The 
term “ optionally substituted ” means that it may or may not 
be substituted . Unless otherwise specified , the type and 
number of substituents may be arbitrary on the basis of being 
chemically achievable . 
[ 0436 ] When any variable ( e.g. R ) occurs more than one 
time in any constituents or formula for a compound , its 
definition at each occurrence is independent of its definition 
at every other occurrence . Thus , for example , if a group is 
shown to be substituted by 0-2 of R , then said group may 
optionally be substituted by up to two R groups and R at 

> 

-2 

C5-6 . 
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each occurrence is selected independently from the defini 
tion of R. Also , combinations of substituents and / or vari 
ables are permissible only if such combinations result in 
stable compounds . 
[ 0437 ] When the number of a bonding group is 
example , - ( A ) .- , then this bonding group is a single bond . 
[ 0438 ] “ Alkoxy ” refers to refers to said alkyl group with 
a specified number of carbon atoms attached through an 
oxygen bridge . Unless otherwise specified , C1-6 alkoxy 
includes C1 , C2 , C3 , C4 , C and C alkoxy group . Examples 
of alkoxy groups include , but are not limited to , methoxy , 
ethoxy , n - propoxy , isopropoxy , n - butoxy , sec - butoxy , tert 
butoxy , n - pentyloxy and S - pentyloxy . 
[ 0439 ] " Aryl ” refers to a polyunsaturated , aromatic hydro 
carbon substituent which can be monosubstituted or poly 
substituted , and can be monovalent , divalent or polyvalent , 
and can be monocyclic or polycyclic ( e.g. , 1 to 3 rings ; at 
least one of which is aromatic ) . They are fused together or 
covalently linked . 
[ 0440 ] “ Halo ” or “ halogen ” by itself or as part of another 
substituent refers to a fluorine , chlorine , bromine or iodine 
atom . 

[ 0441 ] “ Haloalkyl ” includes both monohaloalkyl and 
polyhaloalkyl . For example , the term “ halo ( C1-4 ) alkyl ” 
includes , but is not limited to , trifluoromethyl , 2,2,2 - trifluo 
roethyl , 4 - chlorobutyl , 3 - bromopropyl , etc. Unless other 
wise specified , examples of haloalkyl include , but are not 
limited to , trifluoromethyl , trichloromethyl , pentafluoro 
ethyl , and pentachloroethyl . 
[ 0442 ] “ Heterocyclo ” refers to a radical of a 3- to 
10 - membered non - aromatic ring or aromatic ring system 
having indicated ring carbon atoms ( such as 2 to 6 ring 
carbon atoms ) and 1 to 4 ring heteroatoms , wherein each 
heteroatom is independently selected from nitrogen , oxygen 
and sulfur ( “ C2-6 heterocyclo ” ) . In heterocyclo groups that 
contain one or more nitrogen atoms , the point of attachment 
can be a carbon or nitrogen atom , as valency permits . A 
heterocyclo group can either be monocyclic ( “ monocyclic 
heterocyclo ” ) or a fused , bridged or spiro ring system such 
as a bicyclic system ( “ bicyclic heterocyclo ” ) , and can be 
saturated or partially unsaturated . Heterocyclo bicyclic ring 
systems can include one or more heteroatoms in one or both 
rings . “ Heterocyclo ” also includes ring systems wherein the 
heterocyclic ring , as defined above , is fused with one or 
more carbocyclic groups wherein the point of attachment is 
either on the carbocyclic or heterocyclic ring , or ring sys 
tems wherein the heterocyclic ring , as defined above , is 
fused with one or more aryl or heteroaryl groups , wherein 
the point of attachment is on the heterocyclic ring , and in 
such instances , the number of ring members continue to 
designate the number of ring members in the heterocyclic 
ring system . 
[ 0443 ] “ Nitrogen protecting group ” refers to a protecting 
group for preventing side reactions at the amino nitrogen 
position . Representative amino protecting groups include , 
but are not limited to formyl ; acyl , such as alkanoyl ( e.g. , 
acetyl , trichloroacetyl or trifluoroacetyl ) ; alkoxycarbonyl , 
such as tert - butoxycarbonyl ( Boc ) ; Arylmethoxycarbonyl , 

such as benzyloxycarbonyl ( Cbz ) and 9 - fluorenylmethoxy 
carbonyl ( Fmoc ) ; arylmethyl , such as benzyl ( Bn ) , trityl 
( Tr ) , 1,1 - di- ( 4 ' - methoxyphenyl ) methyl ; silyl groups such as 
trimethylsilyl ( TMS ) and tert - butyldimethylsilyl ( TBS ) , etc .. 
[ 0444 ] In some embodiments , a heterocyclo group is a 
5-10 membered non - aromatic ring system or aromatic ring 
system having indicated ring carbon atoms and 1-4 ring 
heteroatoms , wherein each heteroatom is independently 
selected from nitrogen , oxygen , and sulfur . In some embodi 
ments , a heterocyclo group is a 5-6 membered non - aromatic 
ring system or aromatic ring system having indicated ring 
carbon atoms and 1-4 ring heteroatoms , wherein each het 
eroatom is independently selected from nitrogen , oxygen , 
and sulfur ( “ 5-6 membered heterocyclo ” ) . In some embodi 
ments , the 5-6 membered heterocyclo has 1-3 ring heteroa 
toms selected from nitrogen , oxygen , and sulfur . In some 
embodiments , the 5-6 membered heterocyclo has 1-2 ring 
heteroatoms selected from nitrogen , oxygen , and sulfur . In 
some embodiments , the 5-6 membered heterocyclo has one 
ring heteroatom selected from nitrogen , oxygen , and sulfur . 
[ 0445 ] Exemplary 3 - membered heterocyclo groups con 
taining one heteroatom include , without limitation , azirdi 
nyl , oxiranyl , and thiorenyl . Exemplary 4 - membered het 
erocyclo groups containing one heteroatom include , without 
limitation , azetidinyl , oxetanyl , and thietanyl . Exemplary 
5 - membered heterocyclo groups containing one heteroatom 
include , without limitation , tetrahydrofuranyl , dihydrofura 
nyl , tetrahydrothiophenyl , dihydrothiophenyl , pyrrolidinyl , 
dihydropyrrolyl , and pyrrolyl - 2,5 - dione . Exemplary 5 - mem 
bered heterocyclo groups containing two heteroatoms 
include , without limitation , dioxolanyl , oxasulfuranyl , dis 
ulfuranyl , and oxazolidin - 2 - one . Exemplary 5 - membered 
heterocyclo groups containing three heteroatoms include , 
without limitation , triazolinyl , oxadiazolinyl , and thiadiaz 
olinyl . Exemplary 6 - membered heterocyclo groups contain 
ing one heteroatom include , without limitation , piperidinyl , tetrahydropyranyl , dihydropyridinyl , and thianyl . Exem 
plary 6 - membered heterocyclo groups containing two het 
eroatoms include , without limitation , piperazinyl , morpholi 
nyl , dithianyl , and dioxanyl . Exemplary 6 - membered 
heterocyclo groups containing two heteroatoms include , 
without limitation , triazinanyl . Exemplary 7 - membered het 
erocyclo groups containing one heteroatom include , without 
limitation , azepanyl , oxepanyl , and thiepanyl . Exemplary 
8 - membered heterocyclo groups containing one heteroatom 
include , without limitation , azocanyl , oxecanyl , and thioca 
nyl . Exemplary 5 - membered heterocyclo groups fused to a 
Co aryl ring ( also referred to herein as a 5,6 - bicyclic het 
erocyclic ring ) include , without limitation , indolinyl , isoin 
dolinyl , dihydrobenzofuranyl , dihydrobenzothienyl , benzo 
xazolinonyl , and the like . Exemplary 6 - membered 
heterocyclo groups fused to an aryl ring ( also referred to 
herein as a 6,6 - bicyclic heterocyclic ring ) include , without 
limitation , tetrahydroquinolinyl , tetrahydroisoquinolinyl , 
and the like . 

[ 0446 ] The term “ pharmaceutically acceptable salt " means 
a salt that is not harmful to mammals , especially humans . 
Pharmaceutically acceptable salts can be formed using non 
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toxic acids or bases , including mineral acids or inorganic 
bases , or organic acids or organic bases . Examples of 
pharmaceutically acceptable salts include metal salts formed 
with aluminum , calcium , lithium , magnesium , potassium , 
sodium , zinc and so on , and organic salts formed with lysine , 
N , N ' - dibenzylethylenediamine , chloroprocaine , choline , 
diethanolamine , ethylenediamine , meglumine ( N - methyl 
glucamine ) , procaine and so on . Also , pharmaceutically 
acceptable salts contain acid - addition salts and base - addi 
tion salts . 
[ 0447 ] The term “ pharmaceutically acceptable excipient ” 
means pharmaceutically acceptable materials , compositions , 
or vehicles such as physiological saline solutions , liquid or 
solid fillers , diluents , solvents , or encapsulants . Examples of 
pharmaceutically acceptable excipients include water , saline 
water , physiological saline water or phosphate buffered 
saline water ( PBS ) , sodium chloride injection solution , 
Ringer's injection solution , isotonic dextrose injection solu 
tion , sterile water injection solution , dextrose , and lactated 
Ringer's injection solution . 
[ 0448 ] “ Effective amount ” means enough amount of 
medicine or agent which can achieve the desired affect 
without toxin . For the oral preparation in this invention , 
“ effective amount ” of a kind of active substance in compo 
sitions means the amount needed to achieve the desired 
affect when combining with another active substance in 
compositions . The effective amount varies with each indi 
vidual , and depends on ages of receptors and general situ 
ations , also specific active substances . 
[ 0449 ] The term “ solvate ” means a solvent - containing 
compound that is formed by association of one or a plurality 
of solvent molecules to the compounds of the present 
invention . Solvates include , for example , monosolvates , 
disolvates , trisolvates , and tetrasolvates . Also , solvates 

include hydrates . The term “ hydrate ” means a compound 
further containing a stoichiometric or a non - stoichiometric 
amount of water constrained by non - covalent bonding inter 
molecular force , or a salt thereof . Hydrates include mono 
hydrates , dihydrates , trihydrates , tetrahydrates , and the like . 
[ 0450 ] The term " effective dose ” refers to the amount of a 
compound or a composition which will have a targeted 
effect . For example , in some embodiments , the effective 
dose may refer to the amount of a compound or a compo 
sition which will enable tau imaging . 
[ 0451 ] The terms “ treatment , ” “ treat , ” and “ treating ” refer 
to reversing , alleviating , delaying the onset of , or inhibiting 
the progress of a disease . In some embodiments , treatment 
is administered after one or more signs or symptoms of the 
disease have developed or have been observed . In other 
embodiments , treatment may be administered in the absence 
of signs or symptoms of the disease . For example , treatment 
may be administered to a susceptible subject prior to the 
onset of symptoms ( for example , in light of a history of 
symptoms or a known genetic predisposition ) . Treatment 
may also be continued after symptoms have resolved , for 
example , to delay or prevent recurrence . 
[ 0452 ] The compounds of the present invention can be 
prepared by a variety of synthetic methods well known to 
those skilled in the art , including the embodiments listed 
below , combinations thereof with other chemical synthesis 
methods , and equivalent alternatives known to those skilled 
in the art . Preferred embodiments include , but are not 
limited to , the embodiments of the invention . 
[ 0453 ] Synthesis of Compounds : 
[ 0454 ] The following synthetic procedures are provided as 
examples , using which one of ordinary skill in the art can 
synthesize the compounds of the disclosure . 
[ 0455 ] Compounds of Formula ( 1 ) 

Formula I 
R3 ( R ' ) m ( R " ) 

L3 00 0 0 ( R " ) k 

[ 0456 ] Compounds of the general formula ( 1 ) are prepared 
as set forth in the Scheme below : 

( R ' ) m ( R " ) n 

base 
Li po L2 

( R " ' ! ) 
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-continued 
R3 ' 

N 

N 

( R ' ) m L3 ( R " ) , 
= 1 = I 

Y L2 - L1 
1 ) base , DMF , 
2 ) deprotection 

K - Q ( R " ) k 

R ? ' ( R ' ) m ( R " ) n 
L3 

1 ) Base , heat 
2 ) deprotection 

Meo 
MeO . Yo 900 • L3 Li 

L2 K - ( R " ) k pa 
0 000 ( R ' ) m ( R " ) n 

HO == HN . V - R3 
?? , -L3 L1 

Le K - Q ( R " ) k 
base , heat 

[ 0457 ] Compounds of Formula ( II ) 

Formula III 

( R ' ) m ( R " ) , 

N — L2 -L1 ???? ( R2 ' ) m6 X 
( R " ) 

[ 0458 ] Compounds of the general formula ( II ) are pre 
pared as set forth in the Scheme below : 

( R ) . mo Y 

( R ' ) m ( R " ) n NH 

1 ) base , heat 
L2 - L1 0000 Y // 2 ) deprotection 

( R ' ' ' ) k 

( R ' ) m ( R " ) n 

N — L2 - L1 ( R ? ) mo o poco ( R " ' ) k 
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[ 0459 ] Compounds of Formula ( III ) 

Formula III 
( R ' ) m ( R " ) 

L2 - L1 
HN K 

( R " ) ????? ???? 
[ 0460 ] Compounds of the general formula ( III ) are pre 
pared as set forth in the Scheme below : 

HO ??? ( R ' ) m ( R " ) n HN 

L2 - L1 

( R ' ' ) HATU , DIPEA , DMF 

( R ) m ( R " ) n 
29 octobre sorroooo HO 

L2 
HN 

( R 

[ 0461 ] Compounds of Formula ( IV ) 

Formula IV 
( R ” ) m ( R ' ) m 

U 

Q R3 -K 
( R " ) L1 

-L3 
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[ 0462 ] Compounds of the general formula ( IV ) are pre 
pared as set forth in the Scheme below : 

( R " ) n ( R ' ) m 

base oc L2 
-K 

( R " ' ) Li 

R ? ' 

( R ' ) m ( R " ) n 
J - I L3 Area Q 1 ) base , DMF , 

2 ) deprotection X ] 
L2 

( R ! ' ' ) k 

( R " ) n ( R ' ) m 
L3 J : 19 Meo 

Meo . 1 ) Base , heat 
2 ) deprotection 

R3 
xl Q - K ( R ' ' ' ) 

( R " ) n ( R ' ) m 
J : 19 H2N . N -R3 ) 
X1 Q - K HO ( R " ) k 

HO . base , heat 12 

[ 0463 ] Compounds of Formula ( V ) 

Formula V 
( R ' ' ) n ( R ' ) m 

U. ??? ???? to 
( R ' ' ) 

( R2 ) m6 

[ 0464 ] Compounds of the general formula ( V ) are pre 
pared as set forth in the Scheme below : 

( R2 ' ) mo 

( R " ) n ( R ' ) m 
NH 

1 ) base , heat P800 X- | 2 ) deprotection 
( R " ' ' ) k .L 
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-continued 
( R " ) ( R ) 2 

- K 
( R ' " ) ; - ( R ) m6 

[ 0465 ) Compounds of Formula ( VI ) 

Formula VI 
( R ' " ) ( R ) 77 - ?? 12 11 

L1 ( R ' ' ' ) 

HIN --- N 

S 

[ 0466 ] Compounds of the general formula ( VI ) are pre 
pared as set forth in the Scheme below : 

H0 ro ( R ) 11 ( R " } 2 
== H2N , $ * 2 - K 

( R ' ' ' ) ? L1 
L2 HATU , DIPEA , DMF 
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-continued 
( R " ) n ( R ' ) m 

go 
HO ( R ' ' ) k 

HN 

N 

[ 0467 ] Other compounds within the scope of the disclo 
sure are synthesized by methods like these , and by analogy 
with methods set forth in the Examples below . Additional 
synthetic methods can be found in WO2019214681 , 
WO2018102067 and WO2019014429 , all of which are 
incorporated herein by reference in full . 
[ 0468 ] Methods of Treatment 
[ 0469 ] Compounds of the disclosure are administered to a 
subject in order to treat a tauopathy , a disorder or disease 
associated with the accumulation of tau protein aggregates 
and / or neurofibrillary tangles . Tauopathies include Alzheim 
er's Disease ( AD ) , amyotrophic lateral sclerosis ( ALS ) , 
Huntington's disease ( HD ) , Parkinson's disease ( PD ) , 
Creutzfeldt - Jacob disease , Dementia pugilistica , Down's 
Syndrome , Gerstmann - Straussler - Scheinker disease , British 
dementia , Danish dementia , inclusion - body myositis , prion 
protein cerebral amyloid angiopathy , traumatic brain injury , 
Guam Parkinsonism - dementia complex , Non - Guamanian 
motor neuron disease with neurofibrillary tangles , argyro 
philic grain dementia , corticobasal degeneration , diffuse 
neurofibrillary tangles with calcification , frontotetemporal 
dementia , frontotemporal dementia with parkinsonism 
linked to chromosome 17 , Hallevorden - Spatz disease , mul 
tiple system atrophy , Niemann - Pick disease type C , Pallido 
ponto - nigral degeneration , Pick's disease , progressive sub 
cortical gliosis , progressive supranuclear palsy , Subacute 
sclerosing panencephalitis , Tangle - only dementia , White 
matter tauopathy with globular glial inclusions , Frontotem 
poral dementia , Postencephalitic Parkinsonism , Parkinson 
ism linked to chromosome 17 , and Myotonic dystrophy . In 
some embodiments , the tauopathy is Alzheimer's disease 
( AD ) , progressive supranuclear palsy ( PSP ) , corticobasal 
degeneration ( CBD ) , and Pick's disease ( PID ) . 

ments , the effective amount per dose varies from about 0.001 
mg / kg to about 200 mg / kg , about 0.001 mg / kg to about 100 
mg / kg , about 0.01 mg / kg to about 100 mg / kg , from about 
0.01 mg / kg to about 50 mg / kg , from about 0.1 mg / kg to 
about 40 mg / kg , from about 0.5 mg / kg to about 30 mg / kg , 
from about 0.01 mg / kg to about 10 mg / kg , from about 0.1 
mg / kg to about 10 mg / kg , of subject body weight per day , 
one or more times a day , to obtain the desired therapeutic 
and / or prophylactic effect . In some embodiments , the com 
pounds described herein are at dosages sufficient to deliver 
from about 0.001 mg / kg to about 200 mg / kg , from about 
0.001 mg / kg to about 100 mg / kg , from about 0.01 mg / kg to 
about 100 mg / kg , from about 0.01 mg / kg to about 50 mg / kg , 
from about 0.1 mg / kg to about 40 mg / kg , from about 0.5 
mg / kg to about 30 mg / kg , from about 0.01 mg / kg to about 
10 mg / kg , from about 0.1 mg / kg to about 10 mg / kg , or from 
about 1 mg / kg to about 25 mg / kg , of subject body weight per 
day , one or more times a day , to obtain the desired thera 
peutic and / or prophylactic effect . The desired dosage may be 
delivered three times a day , twice a day , once a day , every 
other day , every third day , every week , every two weeks , 
every three weeks , or every four weeks . In some embodi 
ments , the dosage is delivered using multiple administra 
tions ( e.g. , two , three , four , five , six , seven , eight , nine , ten , 
eleven , twelve , thirteen , fourteen , or more administrations ) . 
In some embodiments , the composition described herein is 
administered at a dose that is below the dose at which the 
agent causes non - specific effects . 
[ 0472 ] In some embodiments , at least one additional 
therapy is administered to the subject . In some embodi 
ments , the additional therapy is a neurological drug , anti - Tau 
antibody , Tau inhibitor , anti - amyloid beta antibody , beta 
amyloid aggregation inhibitor , anti - BACE1 antibody , or 
BACE1 inhibitor . 
[ 0473 ] In some embodiments , the subject is diagnosed as 
having or being at risk of developing a Tau protein - associ 
ated disease . In some embodiments , the subject is diagnosed 
as having or being at risk of developing a tauopathy selected 
from the group consisting of Alzheimer's disease ( AD ) , 
progressive supranuclear palsy ( PSP ) , corticobasal degen 
eration ( CBD ) , and Pick's disease ( PID ) . 

2 

A. Administration 

[ 0470 ] After formulation with an appropriate pharmaceu 
tically acceptable excipient in a desired dosage , the phar 
maceutical compositions of this invention can be adminis 
tered to humans and other animals orally , parenterally , 
intracisternally , intraperitoneally , intrathecally , intraven 
tricularly , topically , bucally , or the like , depending on the 
disease or condition being treated . 
[ 0471 ] In certain embodiments , a pharmaceutical compo 
sition comprising a compound of the disclosure is adminis 
tered orally or parenterally , at dosage levels sufficient to 
deliver from about 0.001 mg / kg to about 200 mg / kg in one 
or more doses for one or several days . In some embodi 

B. Compositions 
[ 0474 ] Pharmaceutical compositions described herein can 
be prepared by methods generally known in the art of 
pharmacology . In general , such methods include the steps of 
combining the compound of the disclosure with a carrier 
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and / or one or more other accessory ingredients , and then 
shaping and / or packaging the product into a desired single 
or multi - dose unit . 
[ 0475 ] Pharmaceutical compositions can be prepared , 
packaged , and / or sold in bulk , as a single unit dose , and / or 
as a plurality of single unit doses . As used herein , a “ unit 
dose ” is a discrete amount of the pharmaceutical composi 
tion comprising a predetermined amount of the active ingre 
dient . The amount of the active ingredient is generally equal 
to the dosage of the active ingredient which would be 
administered to a subject and / or a convenient fraction of 
such a dosage , such as , for example , one - half or one - third of 
such a dosage . 
[ 0476 ] Pharmaceutically acceptable excipients used in the 
manufacture of pharmaceutical compositions include inert 
diluents , dispersing and / or granulating agents , surface active 
agents and / or emulsifiers , disintegrating agents , binding 
agents , preservatives , stabilizers , buffering agents , lubricat 
ing agents , and / or oils . Excipients such as cocoa butter and 
suppository waxes , coloring agents , coating agents , sweet 
ening , flavoring , and perfuming agents may also be present 
in the composition . 
[ 0477 ] Suitable diluents include calcium carbonate , 
sodium carbonate , calcium phosphate , calcium phosphate , 
calcium sulfate , calcium hydrogen phosphate , sodium phos 
phate lactose , sucrose , cellulose , microcrystalline cellulose , 
kaolin , mannitol , sorbitol , inositol , sodium chloride , dry 
starch , cornstarch , powdered sugar , and mixtures thereof . 
[ 0478 ] Suitable granulating and / or dispersing agents 
include potato starch , corn starch , tapioca starch , sodium 
starch glycolate , clays , alginic acid , guar gum , citrus pulp , 
agar , bentonite , cellulose , and wood products , natural 
sponge , cation - exchange resins , calcium carbonate , silicates , 
sodium carbonate , cross - linked poly ( vinyl - pyrrolidone ) 
( crospovidone ) , sodium carboxymethyl starch ( sodium 
starch glycolate ) , carboxymethyl cellulose , cross - linked 
sodium carboxymethyl cellulose ( croscarmellose ) , methyl 
cellulose , pregelatinized starch ( starch 1500 ) , microcrystal 
line starch , water insoluble starch , calcium carboxymethyl 
cellulose , magnesium aluminum silicate ( Veegum ) , sodium 
lauryl sulfate , quaternary ammonium compounds , and mix 
tures thereof 

[ 0480 ] All publications and patent applications mentioned 
in this disclosure are herein incorporated by reference to the 
same extent as if each individual publication or patent 
application was specifically and individually indicated to be 
incorporated by reference . 
[ 0481 ] No admission is made that any reference cited 
herein constitutes prior art . The discussion of the references 
states what their authors assert , and the inventors reserve the 
right to challenge the accuracy and pertinence of the cited 
documents . It will be clearly understood that , although a 
number of information sources , including scientific journal 
articles , patent documents , and textbooks , are referred to 
herein ; this reference does not constitute an admission that 
any of these documents forms part of the common general 
knowledge in the art . 
[ 0482 ] The discussion of the general methods given herein 
is intended for illustrative purposes only . Other alternative 
methods and alternatives will be apparent to those of skill in 
the art upon review of this disclosure , and are to be included 
within the spirit and purview of this application . 

EXAMPLES 
[ 0483 ] The following examples are provided as a further 
guide for those of ordinary skill in the art , and are not 
intended to limit the scope of the claimed invention in any 
way . 
[ 0484 ] In general in the examples below , chemicals were 
purchased from Sinopharm Chemical Reagent Co. ( SCRC ) , 
Sigma - Aldrich , Alfa , or other vendors . ' H NMR and 19F 
NMR spectra were recorded on a Bruker AVIII 400 or 
Bruker AVIII 500 spectrometer . 
[ 0485 ) LCMS measurement was run on an Agilent 1200 
HPLC / 6100 SQ System using the following conditions : 
Method A : Mobile Phase : A : Water ( 0.01 % TFA ) B : CAN 
( 0.01 % TFA ) ; Gradient Phase : 5 % B increasing to 95 % B 
within 1.4 min , 95 % B with 1.6 min ( total runtime : 3 min ) ; 
Flow Rate : 2.3 mL / min ; Column : SunFire C18 , 4.6 * 50 mm , 
3.5 um ; Column Temperature : 50 ° C. Detectors : ADC 
ELSD , DAD ( 214 nm and 254 nm ) , ES - API . Method B : 
Mobile Phase : A : Water ( 10 mM NH_HCO3 ) B : Acetonitrile ; 
Gradient Phase : 5 % to 95 % B within 1.5 min , 95 % B with 
1.5 min ( total runtime : 3 min ) ; Flow Rate : 2.0 mL / min ; 
Column : XBridge C18 , 4.6 * 50 mm , 3.5 um ; Column Tem 
perature : 40 ° C. Detectors : ADC ELSD , DAD ( 214 nm and 
254 nm ) , MSD ( ES - API ) . Method C : Mobile Phase : A : 
Water ( 10 mM NH_HCO3 ) B : Acetonitrile ; Gradient Phase : 
5 % to 95 % B within 1.5 min , 95 % B with 1.5 min ( total 
runtime : 3 min ) ; Flow Rate : 2.0 mL / min ; Column : XBridge 
C18 , 4.6 * 50 mm , 3.5 p.m ; Column Temperature : 40 ° C. 
Detectors : ADC ELSD , DAD ( 214 nm and 254 nm ) , MSD 
( ES - API ) . 
[ 0486 ] Abbreviations : THF - tetrahydrofuran ; DMF - N , 
N - dimethylformamide ; EtoAc — ethyl acetate ; DCM - di 
chloromethane ; MeOH - methanol ; EtOH - ethanol ; 
TEA — triethanolamine ; TFA - trifluoroacetic acid ; 
RT — room temperature . 
[ 0487 ] Additional embodiments are disclosed in further 
detail in the following examples , which are provided by way 
of illustration and are not in any way intended to limit the 
scope of this disclosure or the claims . While particular 
alternatives of the present disclosure have been disclosed , it 
is to be understood that various modifications and combi 
nations are possible and are contemplated within the true 
spirit and scope of the appended claims . There is no inten 
tion , therefore , of limitations to the exact abstract and 
disclosure herein presented . 

C. Kits 

[ 0479 ] In some embodiments , a kit described herein fur 
ther includes instructions for using the kit . A kit described 
herein may also include information as required by a regu 
latory agency such as the U.S. Food and Drug Administra 
tion ( FDA ) . In some embodiments , the information included 
in the kits is prescribing information . In some embodiments , 
the kits and instructions provide for treating a disease ( e.g. , 
neurological disorder , neurodegenerative disease , or tauopa 
thy ) in a subject in need thereof . In some embodiments , the 
kits and instructions provide for preventing a disease ( e.g. , 
neurological disorder , neurodegenerative disease , or tauopa 
thy ) in a subject in need thereof . In certain embodiments , the 
kits and instructions provide for reducing the risk of devel 
oping a disease ( e.g. , neurological disorder , neurodegenera 
tive disease , or tauopathy ) in a subject in need thereof . In 
some embodiments , the kits and instructions provide for 
promoting the degradation of tau protein in a subject or cell . 
A kit described herein may include one or more additional 
pharmaceutical agents described herein as a separate com 
position . 
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Example 1 : Synthesis of Compound 159985 
[ 0488 ] 

Boc / 1. NaH , DMF , 0 ° C. , to RT , 1 h 

OTS TSO 
RT , 14 h 

Boc 

TsO . 
Nal , CH3CN a 80 ° C. , 20 h 

159791 ( 505 mg , 52 % ) 
159835 ( 603 mg , 62 % ) 

HO . NH 

Boc N 

S 
O a K2CO3 , DMF , 50 ° C. , 5 h 

159890 ( 190 mg , 98 % ) 
Boc 

1 
S OK TFA , CH2Cl2 

RT , 20 h 
HN 

159963 ( 53 mg , 45 % ) 

N 

HN 

159985 ( 41 mg , 83 % ) 

a 

( A ) 2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] 
phenyl ] -1,3 - benzothiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxy 
carbonyl ] amino ) ethoxy ] ethoxy ] ethoxy ] ethoxy ] ethoxyJethyl 
4 - methyl - benzenesulfonate : To a solution of tert - butyl N- [ 2 
[ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ) -phenyl ] -1,3 - benzothi 
azol - 6 - yl ] carbamate ( 500 mg , 1.12 mmol ) in DMF ( 10 mL ) 
was added with NaH ( 107.49 mg , 4.48 mmol ) at 0 ° C. and 
stirred at RT for 1 h . 2- [ 2- [ 2- [ 2- [ 2- [ 2- ( 4 - methyl - phenyl ) 
sulfonyloxyethoxy ] ethoxy ] ethoxy ] ethoxyJethoxyJethyl 
4 - methylbenzenesulfonate ( 2.65 g , 4.48 mmol ) in DMF ( 10 
mL ) was added to the reaction mixture and stirred at RT for 
14 h . The mixture was quenched by adding water at 0 ° C. 
and then extracted with EtOAC ( 200 mL ) . The organic layer 
was washed with water ( 100 mL ) , brine ( 100 mL ) , dried 
over Na2SO4 , concentrated and purified by column chroma 
tography ( DCM : MeOH = 10 : 1 , Rf = 0.7 ) to give 2- [ 2- [ 2- [ 2 
[ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ] -1,3 
benzothiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] 

amino ) ethoxyJethoxyJethoxyJethoxyJethoxyJethyl 
4 - methylbenzene - sulfonate ( compound 159835 , 603 mg , 
0.70 mmol , 62 % yield ) as a pale - yellow solid . 
[ 0489 ] ( B ) tent - butyl N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin 
3 - yl ] phenyl ) -1,3 - benzothiazol - 6 - yl ] -N- [ 2- [ 2- [ 2- [ 2- [ 2- ( 2 - io 
doethoxy ) ethoxyJethoxyJethoxyJethoxylethyl ] carbamate : A 
mixture of 2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyri 
din - 3 - yl ] phenyl ] -1,3 - benzothiazol - 6 - yl ] - [ ( 2 - methylpropan 
2 - yl ) oxycarbonyl ] amino ) ethoxy ] ethoxy ] ethoxy ] ethoxy ] 
ethoxyJethyl 4 - methylbenzene - sulfonate ( 200 mg , 0.23 
mmol ) and Nal ( 42 mg , 0.28 mmol ) in CH3CN ( 5 mL ) was 
heated at 80 ° C. for 20 h . The residue was taken up in DCM 
( 50 mL ) and water ( 50 mL ) . The organic layer was washed 
with water ( 50 mL ) , brine ( 50 mL ) dried over Na2SO4 and 
concentrated to give tert - butyl N4- [ 2- [ 4- [ 6- ( dimethylamino ) 
pyridin - 3 - yl ] phenyl ] -1,3 - benzo - thiazol - 6 - yl ] -N- [ 2- [ 2- [ 2- [ 2 

: 
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[ 2- ( 2 - iodoethoxy ) ethoxyJethoxyJethoxyJethoxyJethyl ] car 
bamate ( compound 159890 , 185.1 mg , 0.23 mmol , 98 % 
yield ) as a yellow solid . 
[ 0490 ] ( C ) tent - butyl N- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2,6 - bis ( oxo ) 
piperidin - 3 - yl ] -1,3 - bis ( oxo ) isoindol - 5 - yl ] oxyethoxy ] 
ethoxyJethoxyJethoxyJethoxyJethyl ] -N- [ 2- [ 4- [ 6- ( dimethyl 
amino ) pyridin - 3 - yl ) -phenyl ] -1,3 - benzothiazol - 6 - yl ] 
carbamate : A mixture of 2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ] -5 
hydroxy - isoindole - 1,3 - dione ( 67 mg , 0.24 mmol ) , K2CO3 
( 51 mg , 0.37 mmol ) and tert - butyl N- [ 2- [ 4- [ 6- ( dimethyl 
amino ) pyridin - 3 - yl ] phenyl ) -1,3 - benzothiazol - 6 - yl ] -N- [ 2 
[ 2- [ 2- [ 2- [ 2- ( 2 - iodoethoxy ) ethoxy ] ethoxy ] ethoxy ] ethoxy ] 
ethyl ] carbamate ( 100 mg , 0.12 mmol ) in DMF ( 5 mL ) was 
heated at 50 ° C. for 5 h . The mixture was quenched with 
water and then extracted with DCM ( 200 mL ) . The organic 
layer was dried over Na2SO4 , concentrated , and purified by 
column chromatography on silica gel ( DCM : MOH = 20 : 1 , 
Rf = 0.52 ) to give tert - butyl N- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2,6 - bis 
( oxo ) piperidin - 3 - yl ) -1,3 - bis ( oxo ) isoindol - 5 - yl ] oxyethoxy ] 
ethoxy ] ethoxy ] ethoxy ] -ethoxy ] ethyl ] -N- [ 2- [ 4- [ 6- ( dimethyl 
aminopyridin - 3 - yl ] phenyl ) -1,3 - benzothiazol - 6 - yl ] 
carbamate ( 53 mg , 0.05 mmol , 45 % yield ) as a pale - yellow 
solid . 

[ 0491 ] ( D ) 2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ) -5- [ 2- [ 2- [ 2- [ 2 
[ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) -pyridin - 3 - yl ] phenyl ] -1,3 
benzothiazol - 6 - yl ] amino ) ethoxy ] ethoxy ] ethoxy ] ethoxy ] 
ethoxy ] -ethoxy ] isoindole - 1,3 - dione : To a solution of tert 
butyl N- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2,6 - bis ( oxo ) -piperidin - 3 - yl ] 
1,3 - bis ( oxo ) isoindol - 5 - yl ] oxyethoxyJethoxyJethoxy ] 
ethoxyJethoxyJethyl ] -N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin 
3 - yl ] phenyl ) -1,3 - benzothiazol - 6 - yl ] carbamate ( 52 mg , 0.05 
mmol ) in DCM ( 5 mL ) was added TFA ( 0.08 mL , 1.08 
mmol ) and stirred at RT for 20 h . The mixture was poured 
into ice water and neutralized with sat . NaHCO3 solution to 
pH 8. The residue was taken up in DCM ( 20 mL ) and water 
( 10 mL ) . The organic layer was washed with water ( 10 mL ) , 
brine ( 10 mL ) , dried over Na2SO4 and concentrated to 
dryness to give 2- [ 2,6 - bis ( oxo ) -piperidin - 3 - yl ) -5- [ 2- [ 2- [ 2 
[ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ] -1 , 
3 - benzo - thiazol - 6 - yl ) amino ) ethoxy ] ethoxy ] ethoxy ] ethoxy ] 
ethoxyJethoxydisoindole - 1,3 - dione ( compound 159985 , 41 
mg , 0.05 mmol , 83 % yield ) as a yellow solid . ' H NMR ( 400 
MHz , DMSO - d ) . MS ( ESI ) m / z 867 ( M + H ) * . 

- 

Example 2 : Synthesis of Compound 160219 
[ 0492 ] 

Boc 

HN 
1. Nah , DMF , 0 ° C. , 1 h 
2. TSO OTS 

DMF , RT , 14 h 

Boc 

TsO . 
NaI , CH3CN IBOOX 80 ° C. , 17 h N 

160087 ( 595 mg , 77 % ) 

OH 

Boc 

HN 

O 

K2CO3 , DMF , 50 ° C. , 5 h 

160150 ( 449 mg , 81 % ) 
Boc 

TFA , 
CH2Cl2 
RT , 16 h 

HN 

160159 ( 121 mg , 66 % ) 
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-continued 

Q HN 

160219 ( 60 mg , 50 % ) 

a [ 0493 ] ( A ) Compound 160087 : To a solution of tert - butyl 
N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ) -1,3 - ben 
zothiazol - 6 - yl ] carbamate ( 500 mg , 1.12 mmol ) in DMF ( 10 
mL ) was added NaH ( 107 mg , 4.48 mmol ) at 0 ° C. and 
stirred at room temperature for 1 h . 2- [ 2- ( 4 - Methylphenyl ) 
sulfonyloxyethoxyJethyl 4 - methylbenzenesulfonate ( 1.86 g , 
4.48 mmol ) in DMF ( 10 mL ) was added to the reaction 
mixture and stirred at room temperature for 14 h . The 
mixture was cooled to 0 ° C. and quenched with water . The 
precipitation was collected by filtration , washed with water 
and purified by column chromatography ( DCM : MeOH = 20 : 
1 , Rf - 0.68 ) to give 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin 
3 - yl ) phenyl ] -1,3 - benzothiazol - 6 - yl ) - [ ( 2 - methylpropan - 2 - yl ) 
oxycarbonyl ] amino ) ethoxy ] ethyl 4 - methylbenzenesulfonate 
( 595 mg , 0.86 mmol , 77 % yield ) as a yellow solid . 
[ 0494 ] ( B ) Compound 160150 : A mixture of 2- [ 2 - [ [ 2- [ 4 
[ 6- ( dimethylamino ) pyridin - 3 - yl ] -phenyl ] -1,3 - benzothiazol 
6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] amino ) ethoxy ] 
ethyl 4 - methylbenzenesulfonate ( 595 mg , 0.86 mmol ) , Nal 
( 156 mg , 1.04 mmol ) in MeCN ( 15 mL ) was heated at 80 ° 
C. for 17 h . The residue was taken up in DCM ( 50 mL ) and 
water ( 50 mL ) . The organic layer was washed with water ( 50 
mL ) , brine ( 50 mL ) , dried over Na2SO4 and concentrated to 
give tert - butyl N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] 
phenyl ) -1,3 - benzo - thiazol - 6 - yl ] -N- [ 2- ( 2 - iodoethoxy ) ethyl ] 
carbamate ( 449 mg , 0.70 mmol , 81 % yield ) as a yellow 
solid . 
[ 0495 ] ( C ) Compound 160159 : A mixture of 2- [ 2,6 - bis 
( oxo ) piperidin - 3 - yl ] -5 - hydroxy - isoindole - 1,3 - dione ( 96 mg , 
0.35 mmol ) , K2CO3 ( 96 mg , 0.70 mmol ) , tert - butyl N- [ 2 

[ 4- [ 6- ( di - methylamino ) pyridin - 3 - yl ] phenyl ] -1,3 - benzothi 
azol - 6 - yl ] -N- [ 2- ( 2 - iodoethoxy ) ethyl ] carbamate ( 150 mg , 
0.23 mmol ) in DMF ( 5 mL ) was heated at 50 ° C. for 5 h . 
Water ( 10 mL ) was added to the mixture and the resulting 
precipitation was collected by filtration . The residue was 
purified by column chromatography ( DCM : EtOAc = 5 : 2 , 
Rf = 0.32 ) to give tert - butyl N- [ 2- [ 2- [ 2- [ 2,6 - bis ( oxo ) piperi 
din - 3 - yl ) -1,3 - bis ( oxo ) isoindol - 5 - yl ) -oxyethoxy ] ethyl ] -N 
[ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ) -1,3 - benzo 
thiazol - 6 - yl ] -carbamate ( 121 mg , 0.15 mmol , 66 % yield ) as 
a yellow solid . 
[ 0496 ] ( D ) Compound 160219 : To a solution of tert - butyl 
N- [ 2- [ 2- [ 2- [ 2,6 - bis- ( oxo ) piperidin - 3 - yl ] -1,3 - bis ( oxo ) isoin 
dol - 5 - yl ] oxyethoxylethyl ] -N- [ 2- [ 4- [ 6- ( dimethylamino ) pyri 
din - 3 - yl ] phenyl ) -1,3 - benzothiazol - 6 - yl ] carbamate ( 120 mg , 
0.15 mmol ) in DCM ( 5 mL ) was added TFA ( 0.23 mL , 3.03 
mmol ) , and the mixture stirred at room temperature for 20 
h . The mixture was poured into ice water and neutralized 
with sat . NaHCO3 to pH 8. The residue was taken up in 
DCM ( 20 mL ) and water ( 10 mL ) . The organic layer was 
washed with water ( 10 mL ) , brine ( 10 mL ) , dried over 
Na2SO4 , and concentrated to dryness to give 2- [ 2,6 - bis ( oxo ) 
piperidin - 3 - yl ] -5- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 
yl ] phenyl ] -1,3 - benzothiazol - 6 - yl ] amino ) ethoxy ] ethoxy ] 
isoindole - 1,3 - dione ( 21 mg , 0.03 mmol , 18 % yield ) as a 
yellow solid . 

Example 3 : Synthesis of Compound 160939 
[ 0497 ] 

S 
Boc 1. NaH , DMF , 0 ° C. to RT 

2 . Tot OTS 
DMF , RT , 22 h 

Boc 

TsO . 

NaI ( ????? a CH3CN , RT , 15 h 

160812 ( 733 mg , 84 % ) 
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-continued 

OH , Cs2CO3 
Meo 

Boc Meo . 

S 

50 ° C. , 1 h 

160829 ( 112 mg , 36 % ) 
??? 

Me01 NaOH , H2O 

Meo . EtOH , RT , 40 h 

water 
sont 

Home 
160889 ( 102 mg , 82 % ) 

H2N . 
NH 

HO HCI C ?? , Pyridine , 120 ° C. , 19 h 

160901 ( 85 mg , 99 % ) 

a HN 

160939 ( 48 mg , 35 % ) 

[ 0498 ] ( A ) Compound 160812 : To a solution of tert - butyl 
N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ) -1,3 - ben 
zothiazol - 6 - yl ] carbamate ( 500 mg , 1.12 mmol ) in DMF ( 10 
mL ) was added NaH ( 107 mg , 4.48 mmol ) at 0 ° C. and 
stirred at RT for 1 h . 2- [ 2- [ 2- [ 2- ( 4 - methylphenyl ) sulfony 
loxyethoxyJethoxyJethoxylethyl 4 - methylbenzenesulfonate 
( 1125 mg , 2.24 mmol ) in DMF ( 5 mL ) was added to the 
reaction mixture and stirred at RT for 22 h . The mixture was 
taken up in water ( 50 mL ) and DCM ( 50 mL ) . The organic 
layer was washed with water ( 50 mL ) , brine ( 50 mL ) dried 
over Na2SO4 , concentrated and purified by column chroma 
tography on silica gel ( EtoAc : DCM = 1 : 5 , Rf - 0.13 ) to give 
2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ] 
1,3 - benzothiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbo 
nyl ] -amino ) ethoxyJethoxyJethoxyJethyl 4 - methylbenzene 
sulfonate ( 733 mg , 0.94 mmol , 84 % yield ) as a yellow solid . 
[ 0499 ] ( B ) Compound 160829 : A mixture of 2- [ 2- [ 2- [ 2 
[ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ) -phenyl ) -1,3 - benzo 
thiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] amino ] 
ethoxyJethoxy ] -ethoxyJethyl 4 - methylbenzenesulfonate 
( 333 mg , 0.43 mmol ) and Nal ( 109 mg , 0.73 mmol ) in 
CH2CN ( 10 mL ) was heated at 80 ° C. for 15 h . The solvent 
was removed by vacuo and the residue was re - dissolved in 
EtOAc . The mixture was washed with water ( 50 mL ) , brine 

( 50 mL ) , dried over MgSO4 and concentrated to give tert 
butyl N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ) -phenyl ) -1,3 
benzothiazol - 6 - yl ] -N- [ 2- [ 2- [ 2- ( 2 - iodoethoxy ) ethoxy ] 
ethoxyJethyl ] carbamate ( 112 mg , 0.15 mmol , 36 % yield ) as 
a yellow solid . 
[ 0500 ] ( C ) Compound 160889 : A mixture of tert - butyl 
N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] -phenyl ] -3a , 7a - di 
hydro - 1,3 - benzothiazol - 6 - yl ) -N- [ 2- [ 2- [ 2- ( 2 - iodoethoxy ) 
ethoxy ] ethoxyJethyl ] -carbamate ( 112 mg , 0.15 mmol ) , 
Cs2CO3 ( 149.09 mg , 0.46 mmol ) and dimethyl 4 - hydroxy 
benzene - 1,2 - dicarboxylate ( 64 mg , 0.30 mmol ) in DMF ( 2 
mL ) was stirred at 50 ° C. for 1 h . The mixture was cooled 
to RT and added with water . The precipitation was collected 
by filtration and then purified by column chromatography 
( EtOAC : DCM = 1 : 1 , Rf = 0.33 ) to give dimethyl 4- [ 2- [ 2- [ 2 
[ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ] -1,3 
benzo - thiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] 
amino ) ethoxyJethoxyJethoxy ] -ethoxy ] benzene - 1,2 
dicarboxylate ( 102 mg , 0.13 mmol , 82 % yield ) as a yellow 
solid . 
[ 0501 ] ( D ) Compound 160901 : To a solution of dimethyl 
4- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethyl - amino ) pyridin - 3 - yl ] phe 
nyl ] -1,3 - benzothiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycar 
bonyl ] amino ] -ethoxy ] ethoxy ] ethoxy ] ethoxy ] benzene - 1,2 

- 
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dicarboxylate ( 102 mg , 0.13 mmol ) in EtOH ( 2 mL ) was 
added NaOH ( 40 mg , 1 mmol ) in water ( 2 mL ) . The 
resulting mixture was stirred at RT for 40 h . The reaction 
was diluted with EtOAC ( 10 mL ) and acidified with 1N HCI 
solution to pH 1. The organic layer was washed with water 
( 10 mL ) , brine ( 10 mL ) dried over Na2SO4 and concentrated 
to dryness to give 4- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) 
pyridin - 3 - yl ) -phenyl ) -1,3 - benzothiazol - 6 - yl ] amino ) ethoxy ] 
ethoxyJethoxy ] ethoxy ] phthalic acid ( 86 mg , 0.13 mmol , 
99.9 % yield ) as an orange solid . 
[ 0502 ] ( E ) Compound 160939 : A mixture of 4- [ 2- [ 2- [ 2 
[ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ] -1,3 - ben 
zothiazol - 6 - yl ) amino JethoxyJethoxyJethoxyJethoxy ] 
phthalic acid ( 122 mg , 0.18 mmol ) and 3 - aminopiperidine 

2,6 - dione hydrochloride ( 32 mg , 0.20 mmol ) in pyridine ( 5 
mL ) was heated at 120 ° C. for 19 h . The mixture was cooled 
to RT , diluted with DCM ( 100 mL ) and washed with water 
( 50 mL ) and brine ( 50 mL ) . The organic layer was collected , 
dried over Na2SO4 , concentrated and purified by column 
chromatography ( MeOH : DCM = 1 : 10 , Rf = 0.73 ) to afford 
2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ) -5- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dim 
ethylamino ) pyridin - 3 - yl ] -phenyl ) -1,3 - benzothiazol - 6 - yl ] 
amino ) ethoxy ] ethoxy ] ethoxy ] ethoxy ] isoindole - 1,3 - dione 
( 49 mg , 0.06 mmol , 35 % yield ) as a yellow solid . 

Example 4 : Synthesis of Compound 161103 

[ 0503 ] 

Boc 1. NaH , DMF , 0 ° C. , 1 h 
2. TsO . OTs 

OH 
Boc Meo 

Tso Meo 

C 
Cs2CO3 , DMF , K1 , 50 ° C. 160891 ( 604 mg , 79 % ) 

Boc 

Me0 

jos 
? 200 

mood 
c Meo NaOH ( aq . ) 

EtOH 

160938 ( 206 mg , 98 % ) 

Boc 

NH 
HO 

N 

?? , 
Pyridine , 120 ° C. 

160999 ( 93 mg , 97 % ) 

Boc 

2+ TFA C CH2Cl2 
HN 

161054 ( 61 mg , 58 % ) 
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-continued 

S 

o HN 

161103 ( 44 mg , 80 % ) 

a [ 0504 ] ( A ) Compound 160891 : To a solution of tert - butyl 
N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ) -1,3 - ben 
zothiazol - 6 - yl ] carbamate ( 500 mg , 1.12 mmol ) in DMF ( 10 
mL ) was added NaH ( 107 mg , 4.48 mmol ) at 0 ° C. and 
stirred at RT for 1 h . 5- ( 4 - methylphenyl ) sulfonyloxypentyl 
4 - methylbenzenesulfonate ( 1.85 g , 4.48 mmol ) in DMF ( 10 
mL ) was added to the reaction mixture and stirred at RT for 
17 h . The mixture was cooled to 0 ° C. and quenched with 
water . The resulting precipitation was collected by filtration 
and purified by column chromatography ( DCM : EtOAc = 4 : 1 , 
Rf = 0.7 ) to give 5 - [ [ 2- [ 4- [ 6- ( dimethylamino ) -pyridin - 3 - yl ] 
phenyl ) -1,3 - benzothiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxy 
carbonyl ) amino ] pentyl 4 - methylbenzenesulfonate ( 604 mg , 
0.88 mmol , 79 % yield ) as a yellow solid . 
[ 0505 ] ( B ) Compound 160938 : A mixture of dimethyl 
4 - hydroxybenzene - 1,2 - dicarboxylate ( 122 mg , 0.58 mmol ) , 
Cs2CO3 ( 285 mg , 0.87 mmol ) , KI ( 5 mg , 0.03 mmol ) and 
5 - [ [ 2- [ 4- [ 6- ( di - methylamino ) pyridin - 3 - yl ] phenyl ) -1,3 - ben 
zothiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] 
amino ] pentyl 4 - methylbenzenesulfonate ( 200 mg , 0.29 
mmol ) in DMF ( 2 mL ) was heated at 50 ° C. for 2 h . The 
reaction was quenched with water . The resulting solid was 
collected by filtration and washed with water to give dim 
ethyl 4- [ 5 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ] 
1,3 - benzothiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] 
amino ] pentoxy ] benzene - 1,2 - dicarboxylate ( 206 mg , 0.28 
mmol , 98 % yield ) as a yellow solid . 
[ 0506 ] ( C ) Compound 160999 : A solution of dimethyl 
4- [ 5 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ) phenyl ] -1,3 
benzothiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] 
amino ] -pentoxy ] benzene - 1,2 - dicarboxylate ( 100 mg , 0.14 
mmol ) in EtOH ( 2 mL ) was added NaOH ( 110 mg , 2.76 
mmol ) in water ( 2 mL ) and stirred at RT for 40 h . The 
reaction was neutralized to pH 1 with 1N HCl solution . The 

precipitation was collected by filtration and washed with 
water to afford 4- [ 5 - [ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] 
phenyl ) -1,3 - benzothiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxy 
carbonyl ] amino ] pentoxy ] phthalic acid ( 93 mg , 0.13 mmol , 
97 % yield ) as a yellow solid . 
[ 0507 ] ( D ) Compound 161054 : A mixture of 4- [ 5 - [ [ 2- [ 4 
[ 6- ( dimethylamino ) pyridin - 3 - yl ] -phenyl ] -1,3 - benzothiazol 
6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] amino ] pentoxy ] 
phthalic acid ( 93 mg , 0.13 mmol ) , and 3 - aminopiperidine 
2,6 - dione hydrochloride ( 48 mg , 0.29 mmol ) in pyridine ( 3 
mL ) was heated at 120 ° C. for 40 h . Water was then added 
to the mixture . The precipitate was collected by filtration and 
purified by column chromatography ( DCM : EtOAc = 4 : 1 , 
Rf = 0.28 ) to afford tert - butyl N- [ 5- [ 2- [ 2,6 - bis ( oxo ) piperidin 
3 - yl ) -1,3 - bis ( oxo ) isoindol - 5 - yl ] oxypentyl ] -N- [ 2- [ 4- [ 6- ( di 
methylamino ) pyridin - 3 - yl ] phenyl ) -1,3 - benzothiazol - 6 - yl ] 
carbamate ( 61 mg , 0.08 mmol , 58 % yield ) as a yellow solid . 
[ 0508 ] ( E ) Compound 161103 : A solution of tert - butyl 
N- [ 5- [ 2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ) -1,3 - bis ( oxo ) isoindol 
5 - yl ] oxypentyl ] -N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] 
phenyl ) -1,3 - benzothiazol - 6 - yl ] carbamate ( 61 mg , 0.08 
mmol ) in DCM ( 5 mL ) was added TFA ( 0.12 mL , 1.55 
mmol ) and stirred at RT for 6 h . The mixture was poured into 
iced water and neutralized with sat . NaHCO3 solution to pH 
8. The residue was taken up in DCM ( 20 mL ) and water ( 10 
mL ) . The organic layer was washed with water ( 10 mL ) , 
brine ( 10 mL ) , dried over Na S04 , and concentrated to 
dryness to give 2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ] -5- [ 5 - [ [ 2- [ 4 
[ 6- ( dimethylamino ) -pyridin - 3 - yl ] phenyl ) -1,3 - benzothiazol 
6 - yl ) amino ] pentoxy ] isoindole - 1,3 - dione ( 44 mg , 0.06 
mmol , 80 % yield ) as a yellow solid . 

Example 5 : Synthesis of Compound 160273 
05091 

?? . NH 

O + 

Boc 

N { K2CO3 , DMF 
50 ° C. , 5 h 
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-continued 
Boc 

S TFA , 
CH2Cl2 mo Ovo Q RT , 7 h 

HN N 

160210 ( 83 mg , 36 % ) 

HN 

160273 ( 73 mg , 92 % ) 

OXO [ 0510 ] ( A ) Compound 160210 : mixture of 3- ( 6 - hy 
droxy - 3 - oxo - 1H - isoindol - 2 - yl ) piperidine - 2,6 - dione ( 95 mg , 
0.37 mmol ) , K2CO3 ( 101 mg , 0.73 mmol ) , tert - butyl N- [ 2 
[ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ) -1,3 - benzothi 
azol - 6 - yl ] -N- [ 2- [ 2- [ 2- [ 2- [ 2- ( 2 - iodoethoxy ) ethoxy ] ethoxy ] 
ethoxyJethoxyJethyl ] carbamate ( 200 mg , 0.24 mmol ) in 
DMF ( 5 mL ) was heated at 50 ° C. for 5 h . The mixture was 
quenched with water and extracted with DCM ( 200 mL ) . 
The organic layer was collected , dried over Na2SO4 , con 
centrated and purified by column chromatography ( DCM : 
MeOH = 20 : 1 , Rf = 0.48 ) to give tert - butyl N- [ 2- [ 2- [ 2- [ 2- [ 2 
[ 2 - [ [ 2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ] -1 - oxo - 3H - isoindol - 5 
yl ] -oxy ] ethoxyJethoxyJethoxy ] ethoxy ] ethoxy ] ethyl ] -N- [ 2 
[ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ) -1,3 
benzothiazol - 6 - yl ] carbamate ( 83 mg , 0.09 mmol , 36 % 
yield ) as a pale - yellow solid . 
[ 0511 ] ( B ) Compound 160273 : To a solution of tert - butyl 
N- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 2,6 - bis- ( oxo ) piperidin - 3 - yl ] -1 

0-3H - isoindol - 5 - yl ] oxyJethoxy ] ethoxy ] ethoxy ] ethoxy ] 
ethoxy ) -ethyl ] -N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] 
phenyl ] -1,3 - benzothiazol - 6 - yl ] carbamate ( 83 mg , 0.09 
mmol ) in DCM ( 5 mL ) was added TFA ( 0.13 mL , 1.74 
mmol ) and stirred at RT for 7 h . The mixture was poured into 
ice water and neutralized with sat . NaHCO3 solution to pH 
8. The residue was taken up in DCM ( 20 mL ) and water ( 10 
mL ) . The organic layer was washed with water ( 10 mL ) , 
brine ( 10 mL ) dried over Na2SO4 and concentrated to 
dryness to give 3- [ 6- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethyl 
amino ) pyridin - 3 - yl ] phenyl ) -1,3 - benzothiazol - 6 - yl ] -amino ] 
ethoxylethoxyJethoxylethoxy ) -ethoxyJethoxy ] -3 - oxo - 1H 
isoindol - 2 - yl ] piperidine - 2,6 - dione ( 73 mg , 0.08 mmol , 92 
yield ) as a yellow solid . 

1 

Example 6 : Synthesis of Compound 160313 

[ 0512 ] 

HN OH 

Boc Taroor Toyo K2CO3 , DMF , 50 ° C. , 6 h 
Boc 

HN 

C TEA , CH2Cl2 
RT , 20 h 

160284 ( 57 mg , 50 % ) 

HN S open a N 

160313 ( 39 mg , 73 % ) 
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[ 0513 ] ( A ) Compound 160284 : A mixture of 3- ( 6 - hy 
droxy - 3 - oxo - 1H - isoindol - 2 - yl ) -piperidine - 2,6 - dione ( 58 
mg , 0.22 mmol ) , K2CO3 ( 61 mg , 0.44 mmol ) , tert - butyl 
N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ] -1,3 - ben 
zothiazol - 6 - yl ] -N- [ 2- ( 2 - iodoethoxy ) ethyl ] carbamate ( 95 
mg , 0.15 mmol ) in DMF ( 2 mL ) was heated at 50 ° C. for 5 
h . Water ( 10 mL ) was added to the mixture . The resulting 
precipitate was collected by filtration and then purified by 
column chromatography ( DCM : MeOH = 20 : 1 , Rf = 0.52 ) to 
give tert - butyl N- [ 2- [ 2 - [ [ 2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ) -1 
oxo - 3H - isoindol - 5 - yl ] oxyJethoxy ] -ethyl ] -N- [ 2- [ 4- [ 6- ( dim 
ethylamino ) pyridin - 3 - yl ] phenyl ] -1,3 - benzothiazol - 6 - yl ] car 
bamate ( 57 mg , 0.07 mmol , 50 % yield ) as a yellow solid . 
[ 0514 ] ( B ) Compound 160313 : To a solution of tert - butyl 
N- [ 2- [ 2 - [ [ 2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ] -1 - oxo - 3H - isoin 
dol - 5 - yl ] oxy ] ethoxylethyl ] -N- [ 2- [ 4- [ 6- ( dimethylamino ) 

pyridin - 3 - yl ] phenyl ] -1,3 - benzothiazol - 6 - yl ] carbamate ( 54 
mg , 0.07 mmol ) in DCM ( 5 mL ) was added TFA ( 0.11 mL , 
1.39 mmol ) , and the mixture stirred at room temperature for 
20 h . The mixture was poured into ice water and neutralized 
with sat . NaHCO3 solution to pH 8. The residue was taken 
up in DCM ( 20 mL ) and water ( 10 mL ) . The organic layer 
was washed with water ( 10 mL ) , brine ( 10 mL ) , dried over 
Na2SO4 , and concentrated to dryness to give 3- [ 6- [ 2- [ 2 - [ [ 2 
[ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ) -1,3 - benzothi 
azol - 6 - yl ) amino JethoxyJethoxy ] -3 - oxo - 1H - isoindol - 2 - yl ] 
piperidine - 2,6 - dione ( 39 mg , 0.05 mmol , 77 % yield ) as a 
yellow solid . 

a Example 7 : Synthesis of Compound 162640 
[ 0515 ] 

162640 
O 

C NH 

9 

[ 0516 ] Compound 162640 were synthesized according to 
methods similar to Example 6 . 
[ 0517 ] ' H NMR ( 600 MHz , DMSO - d6 ) d 10.97 ( s , 1H ) , 
8.36 ( s , 1H ) , 8.24 ( d , J = 2.3 Hz , 1H ) , 8.01-8.05 ( m , 4H ) , 7.72 
( d , J = 8.4 Hz , 2H ) , 7.62 ( d , J = 8.4 Hz , 1H ) , 7.52 ( d , J = 9.7 Hz , 
1H ) , 7.17 ( d , J = 1.7 Hz , 1H ) , 7.05-7.09 ( m , 2H ) , 6.81-6.85 
( m , 2H ) , 6.61 ( t , J = 5.8 Hz , 1H ) , 5.07 ( dd , J = 13.2 , 5.1 Hz , 
1H ) , 4.36 ( d , J = 17.2 Hz , 1H ) , 4.19-4.27 ( m , 4H ) , 3.79-3.85 
( m , 7H ) , 3.66 ( t , J = 5.8 Hz , 3H ) , 3.48-3.54 ( m , 3H ) , 2.85-2 . 
93 ( m , 1H ) , 1.92-1.99 ( m , 1H ) . 

Example 8 : Synthesis of Compound 162842 
[ 0518 ] 

162842 

HN C ca 
[ 0519 ] Compound 162842 were synthesized according to 
methods similar to Example 6 . 
[ 0520 ] ' H NMR ( 600 MHz , DMSO - 06 ) 8 10.96 ( s , 1H ) , 
8.50 ( d , J = 2.5 Hz , 1H ) , 8.40 ( s , 1H ) , 8.13 ( d , J = 6.6 Hz , 1H ) , 
7.99 ( d , J = 8.2 Hz , 2H ) , 7.89 ( dd , J = 8.9 , 2.5 Hz , 1H ) , 7.68 ( d , 
J = 8.2 Hz , 2H ) , 7.60 ( d , J = 8.4 Hz , 1H ) , 7.19 ( s , 1H ) , 7.08 ( d , 
J = 8.4 Hz , 1H ) , 6.79 ( t , J = 7.4 Hz , 1H ) , 6.75 ( d , J = 8.9 Hz , 
1H ) , 6.70 ( d , J = 7.4 Hz , 1H ) , 5.06 ( dd , J = 13.2 , 5.1 Hz , 1H ) , 
4.35-4.38 ( m , 2H ) , 4.32 ( d , J = 17.2 Hz , 1H ) , 4.28 ( dd , J = 8.2 , 
4.5 Hz , 2H ) , 4.20 ( d , J = 17.2 Hz , 1H ) , 3.96-3.99 ( m , 2H ) , 
3.92-3.95 ( m , 2H ) , 3.08 ( s , 7H ) , 2.85-2.93 ( m , 1H ) , 2.26-2 . 
37 ( m , 2H ) , 1.91-1.98 ( m , 2H ) . 
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Example 9 : Synthesis of Compound 162903 
[ 0521 ] 

162903 

Q HN 

F3C 

2 

[ 0522 ] Compound 162903 were synthesized according to 
methods similar to Example 6 . 
[ 0523 ] H NMR ( 600 MHz , DMS - d6 ) 8 10.97 ( s , 1H ) , 
8.63 ( d , J = 2.4 Hz , 1H ) , 8.12 ( s , 1H ) , 8.08 ( d , J = 8.0 Hz , 1H ) , 
8.03 ( dd , J = 8.9 , 2.6 Hz , 1H ) , 7.99 ( d , J = 8.9 Hz , 1H ) , 7.87 ( d , 
J = 8.0 Hz , 1H ) , 7.78 ( d , J = 2.4 Hz , 1H ) , 7.63 ( d , J = 8.4 Hz , 
1H ) , 7.18-7.21 ( m , 1H ) , 7.08 ( dd , J = 8.4 , 2.4 Hz , 1H ) , 6.79 
( d , J = 8.8 Hz , 1H ) , 5.08 ( dd , J = 13.4 , 5.1 Hz , 1H ) , 4.38 ( d , 
J = 17.2 Hz , 1H ) , 4.22-4.29 ( m , 4H ) , 3.89 ( dd , J = 9.2 , 5.0 Hz , 
3H ) , 3.11 ( s , 3H ) , 2.56-2.63 ( m , 1H ) , 2.33-2.40 ( m , 1H ) . 

Example 10 : Synthesis of Compound 163123 
[ 0524 ] 

163123 

N 

HN 

[ 0525 ] Compound 163123 were synthesized according to 
methods similar to Example 6 . 
[ 0526 ] " H NMR ( 600 MHz , DMSO - d6 ) d 10.97 ( s , 1H ) , 
8.56 ( d , J = 2.5 Hz , 1H ) , 8.06 ( d , J = 8.4 Hz , 2H ) , 7.92-7.96 ( m , 
2H ) , 7.82 ( d , J = 8.4 Hz , 2H ) , 7.74 ( d , J = 2.5 Hz , 1H ) , 7.62 ( d , 
J = 8.4 Hz , 1H ) , 7.13-7.18 ( m , 2H ) , 7.07 ( dd , J = 8.4 , 2.1 Hz , 
1H ) , 6.77 ( d , J = 9.0 Hz , 1H ) , 5.07 ( dd , J = 13.4 , 5.2 Hz , 1H ) , 
4.35 ( d , J = 17.1 Hz , 1H ) , 4.22-4.27 ( m , 6H ) , 3.85-3.91 ( m , 
5H ) , 3.10 ( s , 7H ) , 2.85-2.96 ( m , 1H ) , 2.55-2.63 ( m , 2H ) , 
2.31-2.42 ( m , 2H ) . 

Example 11 : Synthesis of Compound 163365 
[ 0527 ] 

163365 

Q HN 

[ 0528 ] Compound 163365 were synthesized according to 
methods similar to Example 6 . 
[ 0529 ] ' H NMR ( 600 MHz , DMSO - d6 ) 10.96 ( s , 1H ) , 
8.57 ( d , J = 2.5 Hz , 1H ) , 8.16 ( d , J = 8.4 Hz , 2H ) , 8.09 ( s , 1H ) , 
7.96 ( dd , J = 8.9 , 2.4 Hz , 1H ) , 7.86 ( d , J = 8.4 Hz , 2H ) , 7.68 ( d , 

J = 8.7 Hz , 1H ) , 7.62 ( d , J = 8.4 Hz , 1H ) , 7.45 ( d , J = 2.1 Hz , 
1H ) , 7.18 ( s , 1H ) , 7.08 ( d , J = 8.3 Hz , 1H ) , 7.02 ( dd , J = 8.7 , 
2.2 Hz , 1H ) , 6.77 ( d , J = 8.9 Hz , 1H ) , 5.07 ( dd , J = 13.3 , 5.2 
Hz , 1H ) , 4.36 ( d , J = 17.2 Hz , 1H ) , 4.22-4.28 ( m , 5H ) , 
3.86-3.91 ( m , 3H ) , 3.10 ( s , 5H ) , 2.84-2.94 ( m , 2H ) . 
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Example 12 : Synthesis of Compound 161247 
[ 0530 ] 

Boc 1. NaH , DMF , 0 ° C. , 0.5 h o 2 . 
TBSO 

3. it , 22 h 
Boc 

? OTS 

TBSO 
TBAF 
THF , rt 

161084 ( 235 mg , 67 % ) 
Boc 

HO 1. NaH , THF , 0 ° C. , 0.5 h 4 a 2 . 50 ° C. , 
Br > 161112 ( 200 mg , 99 % ) 

Boc 

Linear O ** S 
TFA 4 Q CH2Cl2 

161181 ( 84 mg , 60 % ) 

HO 

' S 

N 

H2N , ?? HO 
5xHCI 

HATU , DIPEA , DMF , rt , 18 h 
161218 ( 60 mg , 89 % ) 
HO 

4 C HN dasht N 

161247 ( 16 mg , 14 % ) 

[ 0531 ] ( A ) Compound 161084 : To a solution of tert - butyl 
N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ) phenyl ] -1,3 - ben 
zothiazol - 6 - yl ] carbamate ( 200 mg , 0.45 mmol ) in DMF ( 3 
mL ) was added NaH ( 32 mg , 1.34 mmol ) at 0 ° C. The 
resulting mixture was stirred at RT for 1 h . 
[ 0532 ] 2- [ 2- [ 2- [ 2- [ 2- [ tert - butyl ( dimethyl ) silyl ] oxy 
ethoxyJethoxyJethoxyJethoxyJethyl 4 - methylbenzene 
sulfonate ( 454 mg , 0.90 mmol ) was added to the reaction 
mixture and stirred at RT for 22 h . The mixture was 
quenched with water . The precipitation was collected by 
filtration and purified by column chromatography ( EtOAC : 

DCM = 2 : 3 , Rf = 0.48 ) to give tert - butyl N- [ 2- [ 2- [ 2- [ 2- [ 2 
[ tert - butyl- ( dimethyl ) silylJoxyethoxyJethoxyJethoxy ] 
ethoxyJethyl ] -N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] 
phenyl ) -1,3 - benzothiazol - 6 - yl ] carbamate ( 235 mg , 0.30 
mmol , 67 % yield ) as a yellow solid . 
[ 0533 ] ( B ) Compound 161112 : To a solution of tert - butyl 
N- [ 2- [ 2- [ 2- [ 2- [ 2- [ tert - butyl- ( di - methyl ) silyl ] oxyethoxy ] 
ethoxyJethoxyJethoxylethyl ] -N- [ 2- [ 4- [ 6- ( dimethylamino ) 
pyridin - 3 - yl ) -phenyl ) -1,3 - benzothiazol - 6 - yl ] carbamate ( 235 
mg , 0.30 mmol ) in THF ( 5 mL ) was added 1 M TBAF 
solution in THF ( 1.81 mL , 1.81 mmol ) dropwise . The 
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reaction mixture was stirred at RT for 7 h . The reaction 
mixture was concentrated to dryness and the residue was 
taken up in EtoAc ( 100 mL ) . The mixture was washed with 
water ( 100 mL ) and brine ( 100 mL ) . The organic layer was 
collected , dried over Na S04 and concentrated to give 
tert - butyl N- [ 2- [ 4- [ 6- ( dimethylamino ) -pyridin - 3 - yl ] phe 
nyl ] -1,3 - benzothiazol - 6 - yl ] -N- [ 2- [ 2- [ 2- [ 2- ( 2 - hydroxyethyl 
oxy ) ethoxyJethoxy ] -ethoxylethyl ] carbamate ( 200 mg , 0.30 
mmol , 99.7 % yield ) as a yellow solid . 
[ 0534 ] ( C ) Compound 161181 : To a solution of tert - butyl 
N- [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ] -1,3 - ben 
zothiazol - 6 - yl ] -N- [ 2- [ 2- [ 2- [ 2- ( 2 - hydroxyethyloxy ) ethoxy ] 
ethoxy ] ethoxyJethyl ] carbamate ( 120 mg , 0.18 mmol ) in 
THF ( 3 mL ) was added NaH ( 9 mg , 0.36 mmol ) at 0 ° C. and 
stirred for 30 min . tert - Butyl 2 - bromoethanoate ( 0.08 mL , 
0.54 mmol ) was then added and the mixture was heated at 
50 ° C. for 8 h . The solvent was removed by vacuum . The 
residue was purified by column chromatography ( EtOAc : 
DCM = 2 : 3 , Rf = 0.35 ) to afford tert - butyl 2- [ 2- [ 2- [ 2- [ 2- [ 2 
[ [ 2- [ 4- [ 6- ( dimethylamino ) pyridin - 3 - yl ] phenyl ] -1,3 - benzo 
thiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] amino ] 
ethoxyJethoxy ] ethoxy ] ethoxy ] ethoxyJethanoate ( 84 mg , 
0.11 mmol , 60 % yield ) as a yellow solid . 
[ 0535 ] ( D ) Compound 161218 : A mixture of tert - butyl 
2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethyl - amino ) pyridin - 3 - yl ] 
phenyl ] -1,3 - benzothiazol - 6 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxy 
carbonyl ] amino ] -ethoxyJethoxyJethoxyJethoxyJethoxy ] 
ethanoate ( 84 mg , 0.11 mmol ) and TFA ( 0.12 mL , 1.61 
mmol ) in DCM ( 2 mL ) was stirred at RT for 23 h . The 

mixture was acidified to pH 1 with 1N HCl solution . The 
mixture was extracted with DCM . The organic layer was 
washed with brine , dried over Na2SO4 and was concentrated 
to dryness to afford 2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethyl 
amino ) pyridin - 3 - yl ] phenyl ) -1,3 - benzothiazol - 6 - yl ) amino ] 
ethoxyJethoxy ] ethoxy ] ethoxy ] ethoxy ] -ethanoic acid ( 60 
mg , 0.10 mmol , 89 % yield ) as a yellow solid . 
[ 0536 ] ( E ) Compound 161247 : A mixture of ( 2S , 4R ) -1 
[ ( 2S ) -2 - amino - 3,3 - dimethyl - butanoyl ] -N - [ [ 4- ( 4 - methyl - 1 , 
3 - thiazol - 5 - yl ) phenyl ] methyl ) -4 - hydroxy - pyrrolidine - 2 - car 
boxamide ( 45 mg , 0.11 mmol ) , 2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6 
( dimethylamino ) pyridin - 3 - yl ] phenyl ) -1,3 - benzothiazol - 6 
yl ] -amino?ethoxylethoxyJethoxylethoxylethoxylethanoic 
acid ( 60 mg , 0.10 mmol ) , DIPEA ( 0.03 mL , 0.14 mmol ) and 
HATU ( 73 mg , 0.19 mmol ) in anhydrous DMF ( 3 mL ) was 
stirred at RT for 18 h . The mixture was diluted with DCM , 
washed with water and brine , dried over Na2SO4 , concen 
trated and purified by column chromatography on NH silica 
gel ( MeOH : DCM = 97 : 3 , Rf = 0.48 ) to give rac- ( 2R , 4S ) —N 
[ [ 4- ( 4 - methyl - 1,3 - thiazol - 5 - yl ) phenyl ] methyl ) -4 - hydroxy 
1- [ rac- ( 2R ) -2- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 4- [ 6- ( dimethylamino ) 
pyridin - 3 - yl ] phenyl ] -1,3 - benzothiazol - 6 - yl ] -amino Jethoxy ] 
ethoxy ] -ethoxyJethoxyJethoxyJethanoylamino ] -3,3 
dimethyl - butanoyl ] pyrrolidine - 2 - carboxamide ( 16 mg , 0.01 
mmol , 14 % yield ) as a yellow solid . 

, 

2 

Example 13 : Synthesis of Compound 160275 
[ 0537 ] 

S Boc 
1 
NH 

1. NaH , DMF , 0 ° C. to RT a 2. TBSO tors 
50 ° C. , 24 h 

Boc 
Nal , CH3CN , 

OTS 
80 ° C. , 17 h 

160161 ( 273 mg , 47 % ) 

HO . NH 

Boc oration K2CO3 , DMF , 50 ° C. , 18 h 

160244 ( 256 mg , 99 % ) 

Boc 

C 
TFA , 
CH2Cl2 NH 
RT , 7 h 

160252 ( 61 mg , 34 % ) 
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-continued 

C NH 

160275 ( 51 mg , 86 % ) 

a 

- 

a 

[ 0538 ] ( A ) Compound 160161 : To a solution of NaH ( 81 
mg , 2.02 mmol ) in DMF ( 1 mL ) was added tert - butyl 
N- [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - benzothiazol - 2 - yl ] phenyl ] 
pyridin - 2 - yl ) -carbamate ( 300 mg , 0.67 mmol ) in DMF 6 
mL ) at 0 ° C. and stirred at 25 ° C. for 30 min . 2- [ 2- [ 2- [ 2 
[ 2- [ 2- ( 4 - methylphenyl ) sulfonyloxyethoxyJethoxy ] ethoxy ] 
ethoxylethoxylethyl 4 - methylbenzenesulfonate ( 794 mg , 
1.34 mmol ) in DMF ( 3 mL ) was added to the reaction 
mixture and heated at 50 ° C. for 2 h . The mixture was 
quenched with saturated NH4Cl solution and extracted with 
DCM . The organic layer was washed with brine , dried over 
MgSO4 , concentrated and purified by column chromatogra 
phy ( MeOH : DCM = 3 : 97 , Rf = 0.3 ) to afford 2- [ 2- [ 2- [ 2- [ 2- [ 2 
[ [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - benzothiazol - 2 - yl ] phenyl ] 
pyridin - 2 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] amino ] 
ethoxylethoxy ] ethoxyJethoxy ] ethoxylethyl 
4 - methylbenzenesulfonate ( 273 mg , 0.32 mmol , 47 % yield ) 
as a yellow oil . 
[ 0539 ] ( B ) Compound 160244 : A mixture of 2- [ 2- [ 2- [ 2 
[ 2- [ 2 - [ [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - benzothiazol - 2 - yl ] phe 
nyl ] pyridin - 2 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] 
amino ) ethoxy ] ethoxy?ethoxyJethoxy ] ethoxy?ethyl 
4 - methylbenzenesulfonate ( 270 mg , 0.31 mmol ) and Nal 
( 56.18 mg , 0.37 mmol ) in CH3CN ( 5 mL ) was heated at 80 ° 
C. for 19 h . The mixture was diluted with DCM and 
extracted with water ( 50 mL ) and brine ( 50 mL ) . The 
organic layer was dried over MgSO4 and concentrated to 
dryness to afford tert - butyl N- [ 5- [ 4- [ 6- ( dimethylamino ) -1 , 
3 - benzothiazol - 2 - yl ) phenyl ] pyridin - 2 - yl ] -N- [ 2- [ 2- [ 2- [ 2- [ 2 
( 2 - iodoethoxy ) ethoxy ] ethoxyJethoxyJethoxylethyl ] carbam 
ate ( 256 mg , 0.31 mmol , 99.9 % yield ) as an orange oil . 
[ 0540 ] ( C ) Compound 160252 : A mixture of 2-2,6 - bis 
( oxo ) piperidin - 3 - yl ] -5 - hydroxy - isoindole - 1,3 - dione ( 102 

mg , 0.37 mmol ) , K2CO3 ( 77 mg , 0.56 mmol ) and tert - butyl 
N- [ 5- [ 4- [ 6- ( di - methylamino ) -1,3 - benzothiazol - 2 - yl ] phenyl ] 
pyridin - 2 - yl ) -N- [ 2- [ 2- [ 2- [ 2- [ 2- ( 2 - iodoethoxy ) -ethoxy ] 
ethoxylethoxyJethoxylethyl ] carbamate ( 153 mg , 0.19 
mmol ) in DMF ( 4 mL ) was heated at 50 ° C. for 18 h . The 
mixture was diluted with DCM ( 200 mL ) and extracted with 
water . The organic layer was collected , dried over MgSO4 , 
concentrated and purified by column chromatog - raphy 
( MeOH : DCM = 5 : 95 , Rf = 0.3 ) to give tert - butyl N- [ 2- [ 2- [ 2 
[ 2- [ 2- [ 2- [ 2- [ 2,6 - bis ( oxo ) -piperidin - 3 - yl ] -1,3 - bis ( oxo ) isoin 
dol - 5 - yl ] oxyethoxy ) -ethoxylethoxyJethoxylethoxyJethyl ] 
N- [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - benzothiazol - 2 - yl ) -phenyl ] 
pyridin - 2 - yl ] carbamate ( 61 mg , 0.06 mmol , 34 % yield ) as a 
yellow solid . 
[ 0541 ] ( D ) Compound 160275 : To a solution of tert - butyl 
N- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2,6 - bis ( oxo ) -piperidin - 3 - yl ) -1,3 - bis 
( oxo ) isoindol - 5 - yl ] oxyethoxyJethoxyJethoxy ] ethoxy ] 
ethoxylethyl ) -N- [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - benzothi 
azol - 2 - yl ) phenyl ] pyridin - 2 - yl ] carbamate ( 61 mg , 0.06 
mmol ) in DCM ( 1 mL ) was added TFA ( 0.5 mL , 6.53 mmol ) 
at 0 ° C. The resulting mixture was stirred at RT for 5 h . The 
solution was neutralized with saturated NaHCO3 solution at 
0 ° C. and extracted with DCM . The organic layer was 
washed with brine , dried over MgSO4 , concentrated and 
purified by column chromatography on NH silica gel 
( MeOH : DCM = 99 : 1 , Rf = 0.3 ) to afford 2- [ 2,6 - bis ( oxo ) pip 
eridin - 3 - yl ) -5- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 5- [ 4- [ 6- ( dimethylamino ) 
1,3 - benzothiazol - 2 - yl ) phenyl ] pyridin - 2 - yl ) amino Jethoxy ] 
ethoxy ] ethoxy ] ethoxy ] ethoxy ] ethoxy ] isoindole - 1,3 - dione 
( 51 mg , 0.05 mmol , 86 % yield ) as a yellow solid . 

- 

. 

Example 14 : Synthesis of Compound 161177 
[ 0542 ] 

HO . CO2Me 

Boc 
CO2Me 

Cs2CO3 , DMF 
50 ° C. , 1 h 

Boc 

N .CO2Me i LiOH 

MeOH / water , rt , 5 d 

CO2Me 

161026 ( 148 mg , 66 % ) 
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-continued 

H2N 
NH 

Boc S HCI 

C CO2H pyridine , reflux , 2 d 

CO2H 
161083 ( 119 mg , 84 % ) 

Boc S 100 NH TFA , 
DCM 

N 
rt , 2 h 

161115 ( 39 mg , 29 % ) 

C NH 

161177 ( 11 mg , 31 % ) 

[ 0543 ] ( A ) Compound 161026 : A mixture of dimethyl 
4 - hydroxyphthalate ( 139 mg , 0.62 mmol ) , Cs2CO3 ( 303 mg , 
0.93 mmol ) , tert - butyl N- [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - ben 
zothiazol - 2 - yl ) -phenyl ] pyridin - 2 - yl ) -N- [ 2- ( 2 - iodoethoxy ) 
ethyl ] carbamate ( 200 mg , 0.31 mmol ) in DMF ( 5 mL ) was 
heated at 50 ° C. for 1 h . The mixture was quenched with 
water and extracted with DCM . The organic layer was dried 
over MgSO4 , concentrated and purified by column chroma 
tography ( EtOAc : Hex = 1 : 1 , Rf = 0.4 ) to give dimethyl 4- [ 2 
[ 2 - [ [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - benzo - thiazol - 2 - yl ) phe 
nyl ] pyridin - 2 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] 
amino ) ethoxyJethoxy ] -benzene - 1,2 - dicarboxylate ( 148 mg , 
0.20 mmol , 66 % yield ) as a yellow solid . 
[ 0544 ] ( B ) Compound 161083 : To a solution of dimethyl 
4- [ 2- [ 2 - [ [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - benzothiazol - 2 - yl ] 
phenyl ] pyridin - 2 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] 
amino ) ethoxy ] ethoxy ] benzene - 1,2 - dicarboxylate ( 148 mg , 
0.20 mmol ) in MeOH ( 1 mL ) and water ( 1 mL ) was added 
LiOH ( 39 mg , 1.63 mmol ) . The reaction mixture was stirred 
at RT for 5 days . The solution was acidified with 1 N HCI 
to pH 4-5 . The resulting precipitate was collected by filtra 
tion , washed with water and dried over vacuo to afford 
4- [ 2- [ 2 - [ [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - benzothiazol - 2 - yl ] 
phenyl ] pyridin - 2 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ] 
amino ) ethoxyJethoxy ] phthalic acid ( 119 mg , 0.17 mmol , 
84 % yield ) as a yellow solid . 

[ 0545 ] ( C ) Compound 161115 : A mixture of 4- [ 2- [ 2 - [ [ 5 
[ 4- [ 6- ( dimethylamino ) -1,3 - benzo - thiazol - 2 - yl ] phenyl ] pyri 
din - 2 - yl ] - [ ( 2 - methylpropan - 2 - yl ) oxycarbonyl ) amino ] 
ethoxyJethoxyl - phthalic acid ( 119 mg , 0.17 mmol ) and 
3 - aminopiperidine - 2,6 - dione hydrochloride ( 31 mg , 0.19 
mmol ) in pyridine ( 2 mL ) was heated at 120 ° C. for 2 days . 
The mixture was concentrated to dryness and purified by 
column chromatography ( MeOH : DCM = 5 : 95 , Rf = 0.3 ) to 
afford tert - butyl N- [ 2- [ 2- [ 2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ) -1 , 
3 - bis ( oxo ) isoindol - 5 - yl ] oxyethoxylethyl ] -N- [ 5- [ 4- [ 6- ( dim 
ethylamino ) -1,3 - benzothiazol - 2 - yl ) phenyl ] pyridin - 2 - yljcar 
bamate ( 39 mg , 0.05 mmol , 29 % yield ) as a yellow solid . 
[ 0546 ] ( D ) Compound 161177 : To a solution of tert - butyl 
N- [ 2- [ 2- [ 2- [ 2,6 - bis ( oxo ) -piperidin - 3 - yl ) -1,3 - bis ( oxo ) isoin 
dol - 5 - yl ] oxyethoxylethyl ] -N- [ 5- [ 4- [ 6- ( dimethyl - amino ) -1 , 
3 - benzothiazol - 2 - yl ) phenyl ] pyridin - 2 - yl ] carbamate ( 39 mg , 
0.05 mmol ) in DCM ( 1 mL ) was added TFA ( 1 mL , 13.06 
mmol ) at 0 ° C. The resulting mixture was stirred at RT for 
2 h . The solution was neutralized with sat . NaHCO3 solution 
and extracted with DCM . The organic layer was washed 
with brine , dried over MgSO4 , concentrated and purified by 
chromatography ( MeOH : DCM = 1 : 99 , Rf = 0.1 ) to afford 
2- [ 2,6 - bis ( oxo ) -piperidin - 3 - yl ) -5- [ 2- [ 2 - [ [ 5- [ 4- [ 6- ( dimethyl 
amino ) -1,3 - benzothiazol - 2 - yl ] phenyl ] pyridin - 2 - yl ) amino ] 
ethoxyJethoxydisoindole - 1,3 - dione ( 11 mg , 0.02 mmol , 31 % 
yield ) as a yellow solid . 

1 

1 
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Example 15 : Synthesis of Compound 160383 
[ 0547 ] 

?? . NH 

0 

K2CO3 , DMF , 50 ° C. , 3 h tooom 
La inmatt Boc 

C 
TFA , 
CH2Cl2 NH 
RT , 3 h 

160366 ( 26 mg , 22 % ) 

TZ NH 

160383 ( 8 mg , 33 % ) 

( 0548 ] ( A ) Compound 160366 : mixture of 3- ( 6 - hy 
droxy - 3 - oxo - 1H - isoindol - 2 - yl ) piperidine - 2,6 - dione ( 63 mg , 
0.24 mmol ) , K , CO , ( 51 mg , 0.37 mmol ) , tert - butyl N- [ 5 
[ 4- [ 6- ( dimethyl - amino ) -1,3 - benzothiazol - 2 - yl ] phenyl ] pyri 
din - 2 - yl ) -N- [ 2- [ 2- [ 2- [ 2- [ 2- ( 2 - iodoethoxy ) ethoxy ] -ethoxy ] 
ethoxyJethoxylethyl ] carbamate ( 100 mg , 0.12 mmol ) in 
DMF ( 2 mL ) was heated at 50 ° C. for 3 h . The mixture was 
quenched with water , extracted with DCM ( 200 mL ) dried 
over MgSO4 , concentrated and purified by chromatography 
( MeOH : DCM = 5 : 95 , Rf = 0.3 ) to afford tert - butyl N- [ 2- [ 2- [ 2 
[ 2- [ 2- [ 2 - [ [ 2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ] -1 - oxo - 3H - isoin 
dol - 5 - yl ] oxy ] ethoxy ] -ethoxy ] ethoxy ] ethoxyJethoxy ] ethyl ] 
N- [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - benzothiazol - 2 - yl ) -phenyl ] 
pyridin - 2 - yl ] carbamate ( 26 mg , 0.03 mmol , 22 % yield ) as a 
yellow solid . 
[ 0549 ] ( B ) Compound 160383 : To a solution of tert - butyl 
N- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 2- [ 2,6 - bis- ( oxo ) piperidin - 3 - yl ) -1 

oxo - 3H - isoindol - 5 - ylloxy ] ethoxylethoxy ] ethoxy ) -ethoxy ] 
ethoxylethyl ] -N- [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - benzothi 
azol - 2 - yl ] phenyl ] pyridin - 2 - yl ] carbamate ( 26 mg , 0.03 
mmol ) in DCM ( 1 mL ) was added TFA ( 0.5 mL , 6.53 mmol ) 
at 0 ° C. and the mixture was stirred at RT for 3 h . The 
solution was neutralized with sat . NaHCO3 solution at 0 ° C. 
and then extracted with DCM . The organic layer was washed 
with brine , dried over MgSO4 , concentrated and purified by 
chromatography ( MeOH : DCM = 5 : 95 , Rf = 0.2 ) to afford 
3- [ 6- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2 - [ [ 5- [ 4- [ 6- ( dimethylamino ) -1,3 - ben 
zothiazol - 2 - yl ) -phenyl ] pyridin - 2 - yl ] amino ) ethoxyJethoxy ] 
ethoxyJethoxy ] -ethoxy ] ethoxy ] -3 - oxo - 1H - isoindol - 2 - yl ] pi 
peridine - 2,6 - dione ( 9 mg , 0.01 mmol , 33 % yield ) as a 
yellow solid . 

a Example 16 : Synthesis of Compound 160744 
[ 0550 ) 

HO . 
N XXX 1. NaH , DMF , 0 ° C. 

2. TBSO OTS yo 
F DMF , 25 ° C. , 14 h 
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wwwöo -continued 
TSO 

Nal , CH3CN 
80 ° C. , 5 h 

F 

160690 ( 520 mg , 59 % ) 

OH 

0 

HN 

Cs2CO3 , DMF , 50 ° C. , 20 h 
N 

160707 ( 427 mg , 87 % ) 

HN 

F 

160744 ( 28 mg , 15 % ) 

a [ 0551 ] ( A ) Compound 160690 : To a solution of 2- [ 4- [ 6 
( dimethylamino ) -2 - fluoro - pyridin - 3 - yl ] phenyl ] imidazo [ 1 , 
2 - a ] pyridin - 6 - ol ( 400 mg , 1.15 mmol ) in DMF ( 10 mL ) was 
added NaH ( 184 mg , 4.59 mmol ) at 0 ° C. and stirred at RT 
for 1 h . 2- [ 2- [ 2- [ 2- [ 2- [ 2- ( 4 - methylphenyl ) sulfonyloxy 
ethoxy ] ethoxy ] ethoxyJethoxy ] ethoxyJethyl 4 - methylbenze 
nesulfonate ( 2 mL , 4.13 mmol ) was added to the mixture and 
stirred at RT for 14 h under argon . The mixture was diluted 
with DCM ( 10 mL ) , washed with water ( 10 mL ) and brine 
( 10 mL ) . The organic layer was collected , dried over 
Na S04 , concentrated and purified by column chromatog 
raphy ( DCM : MeOH = 50 : 1 , Rf - 0.29 ) to give 2- [ 2- [ 2- [ 2- [ 2 
[ 2- [ 2- [ 4- [ 6- ( dimethylamino ) -2 - fluoro - pyridin - 3 - yl ] phenyl ] 
imidazo- [ 1,2 - a ] pyridin - 6 - yl ] oxyethoxy ] ethoxy ] ethoxy ] 
ethoxyJethoxylethyl 4 - methylbenzenesulfonate ( 520 mg , 
0.68 mmol , 59 % yield ) as pale yellow solid . 
[ 0552 ] ( B ) Compound 160707 : A mixture of 2- [ 2- [ 2- [ 2 
[ 2- [ 2- [ 2- [ 4- [ 6- ( dimethylamino ) -2 - fluoro - pyridin - 3 - yl ] phe 
nyl ] imidazo [ 1,2 - a ] pyridin - 6 - yl ] oxyethoxy ] ethoxy ] ethoxy ] 
ethoxyJethoxyJethyl 4 - methylbenzenesulfonate ( 520 mg , 
0.68 mmol ) and Nal ( 122 mg , 0.81 mmol ) in CH3CN ( 6 mL ) 
was heated at 80 ° C. for 5 h . The mixture was added water 
and extracted with DCM . The organic layer was washed 
with water ( 20 mL ) , brine ( 20 mL ) , dried over Na2SO4 , 
concentrated and purified by chromatography ( MeOH : 
DCM = 1 : 50 , Rf = 0.39 ) to give 6 - fluoro - 5- [ 4- [ 6- [ 2- [ 2- [ 2- [ 2 
[ 2- ( 2 - iodoethoxy JethoxyJethoxy ] -ethoxy ] ethoxy ] ethoxy ] 

imidazo [ 1,2 - a ] pyridin - 2 - yl ] phenyl ] -N , N - dimethyl - pyridin 
2 - amine ( 427 mg , 0.59 mmol , 87 % yield ) as pale - yellow 
solid . 
[ 0553 ] ( C ) Compound 160744 : A mixture of 2- [ 2,6 - bis 
( oxo ) piperidin - 3 - yl ) -5 - hydroxy - isoindole - 1,3 - dione ( 114 
mg , 0.41 mmol ) , Cs2CO3 ( 202 mg , 0.62 mmol ) and 6 - fluoro 
5- [ 4- [ 6- [ 2- [ 2- [ 2- [ 2- [ 2- ( 2 - iodoethoxy ) ethoxyJethoxy ] 
ethoxyJethoxy ] ethoxy ] -3,8a - dihydroimidazo [ 1,2 - a ] pyridin 
2 - yl ] phenyl ] -N , N - dimethyl - pyridin - 2 - amine ( 150 mg , 0.21 
mmol ) in DMF ( 3 mL ) was heated at 50 ° C. for 20 h . The 
mixture was quenched with water and the resulting precipi 
tation was collected by filtration . The residue was purified 
by column chromatography ( MeOH : DCM = 1 : 20 , Rf = 0.34 ) 
to give 2- [ 2,6 - bis ( oxo ) piperidin - 3 - yl ] -5- [ 2- [ 2- [ 2- [ 2- [ 2- [ 2 
[ 2- [ 4- [ 6- ( dimethyl - amino - 2 - fluoro - pyridin - 3 - yl ] phenyl ] 
imidazo [ 1,2 - a ] pyridin - 6 - yl ] oxyethoxy ] ethoxy ] ethoxy ] 
ethoxyJethoxyJethoxydisoindole - 1,3 - dione ( 28 mg , 0.03 
mmol , 15 % yield ) as brown solid . 
[ 0554 ] ' H NMR ( 400 MHz , DMSO - d6 ) 8 11.09 ( s , 1H ) , 
8.28 ( s , 1H ) , 8.23 ( d , J = 2.3Hz , 1H ) , 7.97 ( d , J = 7.8 , 2H ) , 7.87 
( dd , J = 10.8 , 8.4Hz , 1H ) , 7.81 ( d , J = 8.4Hz , 1H ) , 7.57 ( d , 
J = 7.8Hz , 2H ) , 7.50 ( d , J = 9.7 Hz , 1H ) , 7.43 ( d , J = 2.3Hz , 1H ) , 
7.34 ( dd , J = 8.4 , 2.3 Hz , 1H ) , 7.05 ( dd , = 9.7 , 2.3 Hz , 1H ) , 
6.63 ( dd , J = 8.4 , 2.0 Hz , 1H ) , 5.11 ( dd , J = 12.9,5.5 Hz , 1H ) , 
4.25-4.32 ( m , 2H ) , 4.06-4.14 ( m , 2H ) , 3.74-3.79 ( m , 4H ) , 
3.47-3.63 ( m , 18H ) , 3.06 ( s , 6H ) , 2.80-2.96 ( m , 2H ) . 
[ 0555 ] Example 17 : Synthesis of Compound 161111 

2 

HO 

1. NaH , DMF , 0 ° C. 
2. TBSO . OTs 

25 ° C. , 15 h 
F 




































































































































































