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IRE1 SMALL MOLECULE INHIBITORS 

CROSS - REFERENCE 
[ 0001 ] This application claims benefit of U . S . Provisional 
Patent Application No . 62 / 513 , 929 filed on Jun . 1 , 2017 , 
which is incorporated herein by reference in its entirety . 

SEQUENCE LISTING 
[ 0002 ] The instant application contains a Sequence Listing 
which has been submitted electronically in ASCII format 
and is hereby incorporated by reference in its entirety . Said 
ASCII copy , created on May 23 , 2018 , is named 51089 
711 201 SL . txt and is 23 , 840 bytes in size . 

BACKGROUND 
[ 0003 ] Aggressive tumors have evolved strategies that 
enable them to thrive under constant adverse conditions . For 
example , cancer cells respond to hypoxia , nutrient starva 
tion , oxidative stress , and high metabolic demand by adjust 
ing their protein folding capacity via the endoplasmic reticu 
lum ( ER ) stress response pathway . There exists a need for 
improved methods and compositions to target cancer cells 
and counter their mechanisms of survival . 

BRIEF SUMMARY 
00041 Provided in one aspect is a compound of Formula 

( I ) , or a pharmaceutically acceptable salt , or solvate thereof : 

Formula ( I ) 

optionally substituted C - C fluoroalkyl , - X - optionally 
substituted C1 - C4alkyl , — X - optionally substituted 
C - C heteroalkyl , — X - optionally substituted 
C2 - C fluoroalkyl , optionally substituted Cz - Cocycloalkyl , 
optionally substituted C2 - Cicheterocycloalkyl , optionally 
substituted aryl , or optionally substituted heteroaryl ; 

10008 ] or two R are taken together with the N atom to 
which they are attached to form an optionally substituted 
heterocycle ; 

[ 0009 ] X is ( C = 0 ) ; 
[ 0010 ] each R ' is independently optionally substituted 

CZ - C4alkyl , optionally substituted C - C heteroalkyl , 
optionally substituted C , - C fluoroalkyl , optionally sub 
stituted C3 - C6cycloalkyl , optionally substituted 
C2 - C1oheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0011 ] each R is independently H , optionally substituted 
C1 - C4alkyl , optionally substituted C , - C heteroalkyl , 
optionally substituted C , - C fluoroalkyl , optionally sub 
stituted Cz - Cocycloalkyl , optionally substituted 
C2 - C1heterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0012 ] or two RS are taken together with the N atom to 
which they are attached to form an optionally substituted 
heterocycle ; 

[ 0013 ] each Rº is independently optionally substituted 
C / - C alkyl , optionally substituted C , - C heteroalkyl , or 
optionally substituted C1 - C4fluoroalkyl , optionally sub 
stituted C3 - C . cycloalkyl , optionally substituted 
C2 - Cicheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0014 ] A² is N or CR4 ; 
[ 0015 ] R4 , R41 , R42 , and R43 are each independently H , 
halogen , optionally substituted C , - C alkyl , optionally 
substituted C , - C _ fluoroalkyl , optionally substituted aryl , 
or OR10 ; 

[ 0016 ] R10 is independently H , optionally substituted 
C1 - C4alkyl , optionally substituted C1 - C4fluoroalkyl , 
optionally substituted C , - C heteroalkyl , optionally sub 
stituted Cz - Cocycloalkyl , optionally substituted 
C2 - C1oheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0017 ] ring A is a monocyclic carbocycle or a monocyclic 
heterocycle ; 

[ 0018 ] each R3 is independently H , halogen , CN , 
- ORI , SR11 , - N ( R11 ) 2 , optionally substituted 
C1 - C4alkyl , optionally substituted C - C fluoroalkyl , 
optionally substituted C , - C heteroalkyl , optionally sub 
stituted Cz - Cocycloalkyl , optionally substituted 
C2 - Cioheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0019 ] each R11 is independently H , optionally substituted 
CZ - C alkyl , optionally substituted C , - C4fluoroalkyl , 
optionally substituted C1 - C4heteroalkyl , optionally sub 
stituted C3 - C6cycloalkyl , optionally substituted 
C2 - C1oheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0020 ] n is 0 , 1 , 2 , 3 , or 4 ; 
[ 0021 ] R4 and Rs are each independently H , halogen , 

- CN , OR12 , - SR12 , - N ( R12 ) 2 , optionally substi 
tuted C - C alkyl , optionally substituted C - C4fluoroalkyl , 
optionally substituted C , - C heteroalkyl , optionally sub 
stituted C3 - C6cycloalkyl , optionally substituted 

R41 

05 
NH 

( R ? ) 
R42 

R43 

wherein , 

is a substituted Cz - C10 cycloalkyl that is substituted with 
1 - 3R1 and 0 - 3R ? ; 
[ 0005 ] each R ' is independently - OR " , - SR “ , - S ( = O ) 

R ? , - S ( O ) 2R , or - N ( RO ) 2 ; 
[ 0006 ] each R2 is independently H , halogen , CN , 

OR® , SR , - S ( O ) R ' , - S ( O ) , Rº , S ( O ) , N 
( RO ) 2 , NR8S ( = O ) , Rº , CEO ) R ” , OCTOR ” , 
CO2R8 , OCOR ” , N ( R $ ) 2 , OCEO ) N ( R $ ) 2 , 

- NR CEO ) R ” , NR8C ( O ) OR ” , optionally substi 
tuted C , - C4alkyl , optionally substituted C , - C4fluoroalkyl , 
optionally substituted C , - C heteroalkyl , optionally sub 
stituted C3 - C . cycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0007 ] each R is independently H , optionally substituted 
CZ - C4alkyl , optionally substituted C , - C heteroalkyl , 
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- continued 
( R2 ) 

5 nnnnnn 
C2 - C1oheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; and 

[ 0022 ] R12 is independently H , optionally substituted 
C1 - C4alkyl , optionally substituted C - C fluoroalkyl , 
optionally substituted C , - C heteroalkyl , optionally sub 
stituted C3 - C6cycloalkyl , optionally substituted 
C2 - Cloheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl . 

[ 0023 ] In some embodiments , 

. - OR " , or 
3 

N ( RO ) 2 

ORG , 

and 
[ 0027 ] q is 0 , 1 , 2 , or 3 . 

[ 0028 ] In some embodiments , 
is substituted C4 - C , cycloalkyl that is substituted with 1 - 3R ! 
and 0 - 3R2 . 
[ 0024 ] In some embodiments IS Or tok ( R2 ) 

– N ( R6 ) 2 , 

( R² ) 
w toka 

? ? " , N ( RO ) 2 N ( R ) 2 

and 
N ( R ) 2 , 

( R™ ) a 

[ 0029 ] qis 0 , 1 , 2 , or 3 . 
[ 0030 ] In some embodiments , q is 0 or 1 . In some embodi 
ments , each Rº is independently H , optionally substituted 
C / - C alkyl , optionally substituted C . - C heteroalkyl , option 
ally substituted C - C fluoroalkyl , X - optionally substi 
tuted C - C alkyl , X - optionally substituted 
C , - C heteroalkyl , or — X - optionally substituted 
C1 - C4fluoroalkyl . In some embodiments , each Ró is inde 
pendently H . In some embodiments , each R² is indepen 
dently H , optionally substituted C - C alkyl , optionally sub 
stituted C - C heteroalkyl , or optionally substituted 
C , - C4fluoroalkyl . 
[ 0031 ] In some embodiments 

LOR KÖK ( R4 ) ? OR6 , , or 

COR6 , 

mi To - kan or 

( R ) 
( R ? ) g 

and 

[ 0025 ] q is 0 , 1 , 2 , or 3 . 
[ 0026 ] In some embodiments , 

CYA toka - N ( RC ) 2 , 

( R ) Róis H , optionally substituted C - C alkyl , optionally sub 
stituted C , - C heteroalkyl , optionally substituted 
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- continued 

? - ? ( R3 ) ( RP ) n 

[ 0036 ] In some embodiments , 

C / - C fluoroalkyl , — X - optionally substituted C - C alkyl , 
- X - optionally substituted C , - C heteroalkyl , or — X - op 

tionally substituted C , - C4fluoroalkyl ; q is 0 or 1 ; and R² is 
H , optionally substituted C - C alkyl , optionally substituted 
C - Cyheteroalkyl , or optionally substituted 
C , - C fluoroalkyl . 
[ 0032 ] In some embodiments , Róis H . In some embodi 
ments , A ’ is N . In some embodiments , A ? is CR4 . In some 
embodiments , R4 is H , optionally substituted C , - C alkyl , or 
optionally substituted C1 - C4fluoroalkyl . In some embodi 
ments , R4 is H . In some embodiments , R4 is H , optionally 
substituted C , - C alkyl , or optionally substituted 
C , - C4fluoroalkyl . In some embodiments , R4 is H . In some 
embodiments , R42 is H , optionally substituted C1 - C4alkyl , 
or optionally substituted C , - C fluoroalkyl . In some embodi 
ments , R42 is H . In some embodiments , R43 is H , halogen , 
optionally substituted C , - C alkyl , optionally substituted 
C2 - C4fluoroalkyl , optionally substituted aryl , or - OR10 . In 
some embodiments , R43 is H , halogen , optionally substi 
tuted C , - C alkyl , optionally substituted C . - C fluoroalkyl , or 
- OR10 . In some embodiments , R43 is optionally substituted 
C - C alkyl . In some embodiments , R43 is methyl , ethyl , 
propyl or butyl . In some embodiments , R43 is OR10 and 
R1° is methyl , ethyl , propyl or butyl . In some embodiments , 
ring A is phenylene or a monocyclic C3 - C cycloalkylene 
that is selected from cyclopropylene , cyclobutylene , cyclo 
pentylene , cyclohexylene , cycloheptylene , and cycloocty 
lene . In some embodiments , ring A is phenylene . 
[ 0033 ] In some embodiments , 

Lorka ( R3 ) 

1 
[ 0037 ] In some embodiments , ring A is a monocyclic 
5 - membered heteroarylene selected from furanylene , thie 
nylene , pyrrolylene , oxazolylene , thiazolylene , imida 
zolylene , pyrazolylene , triazolylene , tetrazolylene , isox 
azolylene , isothiazolylene , oxadiazolylene , and 
thiadiazolylene . In some embodiments , ring A is 
oxazolylene , thiazolylene , imidazolylene , pyrazolylene , or 
oxadiazolylene . In some embodiments , ring A is pyra 
zolylene . 
[ 0038 ] In some embodiments , 

[ 0034 ] In some embodiments , ring A is a monocyclic 
C - Cgheteroarylene containing 1 - 4 N atoms , and 0 or 10 or 
S atom , or a monocyclic C , - Czheteroarylene containing 0 - 4 
N atoms , and 1 0 or S atom . In some embodiments , ring A 
is a monocyclic 6 - membered heteroarylene selected from 
pyridinylene , pyrimidinylene , pyrazinylene , and pyridazi 
nylene . In some embodiments , ring A is pyridinylene . 
[ 0035 ] In some embodiments , 

ty 
I 

3 ? 

V 

num HAHA KR 
( R 

w min 
Š 

NA 
( R3 ) 

R3 

( R ' ) n 
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R3 

Z man mi 
R3 R R ? 

E in nmn w 

w 

R $ 

w 

mm mm nen R3 R3 

w 

non 
R3 NG S 

mm mm han 
7 m 

0 - N 7 

P3 
[ 0039 ] In some embodiments , 
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[ 0040 ] In some embodiments , ( 0044 ) In some embodiments , the compound has the struc 
ture of formula ( lb ) 

w 

( Ib ) 
N - N DAI 

( Rºn isR3 R4 , or N R3 
RS NH 

R42 min R43 
N - N 

[ 0045 ] In some embodiments , the compound has the struc 
ture of formula ( Ic ) 

( Ic ) 

R4 

NH 
( R 

R43 

[ 0046 ] In some embodiments , 

m 10 . 10 ) is 

R3 . 
[ 0041 ] In some embodiments , ring A is a ring A is a 
monocyclic C2 - Cgheterocycloalkylene containing at least 1 
N atom in the ring that is selected from aziridinylene , 
azetidinylene , pyrrolidinylene , piperidinylene , piperazi 
nylene , and azepanylene . In some embodiments , each Rº is 
independently H , halogen , — CN , — OR11 , - SR11 , option 
ally substituted C , - C alkyl , or optionally substituted 
C , - C fluoroalkyl ; and n is 1 , 2 , or 3 . In some embodiments , 
R * is optionally substituted C . - C alkyl . 
[ 0042 ] In some embodiments , R * is methyl , ethyl , propyl , 
or butyl . In some embodiments , R3 is — OR11 . In some 
embodiments , Rl is H , optionally substituted C , - C alkyl , or 
optionally substituted C , - C4fluoroalkyl . In some embodi 
ments , Rl is methyl , ethyl , propyl , or butyl . In some 
embodiments , R is CF or — CH CF2 . In some embodi 
ments , R4 is H , halogen , CN , OR ? , SR12 , - N ( R12 ) 
2 , optionally substituted C , - C alkyl , or optionally substi 
tuted C , - C fluoroalkyl . In some embodiments , R4 is H . In 
some embodiments , R * is halogen . In some embodiments , 
R4 is – Cl , Br , — F , or — I . In some embodiments , R4 is 

OR12 . In some embodiments , R12 is H , optionally substi 
tuted C1 - C4alkyl , or optionally substituted C - C fluoroalkyl . 
In some embodiments , R4 is optionally substituted 
C - C alkyl . In some embodiments , R4 is methyl , ethyl , 
propyl , or butyl . In some embodiments , R4 is optionally 
substituted C1 - C fluoroalkyl . In some embodiments , R4 is 
- CFz or — CH CF3 . In some embodiments , Ris H , halo 
gen , CN , OR12 , SR12 , - N ( R12 ) 2 , optionally substi 
tuted C - C4alkyl , or optionally substituted C1 - C4fluoroalkyl . 
In some embodiments , R is H . In some embodiments , R is 
halogen . In some embodiments , Rºis — C1 , — Br , — F , or 
— I . In some embodiments , R ' is — OR12 . In some embodi 
ments , R12 is H , optionally substituted CZ - C4alkyl , or 
optionally substituted C1 - C fluoroalkyl . In some embodi 
ments , R is optionally substituted C , - C alkyl . In some 
embodiments , R is methyl , ethyl , propyl , or butyl . In some 
embodiments , R is optionally substituted C , - C fluoroalkyl . 
In some embodiments , R is CFz or — CH CF3 . 
[ 0043 ] In some embodiments , the compound has the struc 
ture of formula ( la ) 

- N ( R6 ) 2 or 

( R ) 

N ( RO ) 2 

( la ) 

and 
qis 0 or 1 . 
[ 0047 ] In some embodiments , each R is independently H , 
optionally substituted C , - C alkyl , optionally substituted 
C , - C heteroalkyl , optionally substituted C - C fluoroalkyl , 
- X - optionally substituted C1 - C4alkyl , - X - optionally sub 
stituted C , - Cdheteroalkyl , or — X - optionally substituted 
C2 - C fluoroalkyl . In some embodiments , each R is inde 
pendently H . In some embodiments , each R2 is indepen 
dently H , optionally substituted C1 - C4alkyl , optionally sub 
stituted C / - C heteroalkyl , or optionally substituted 
C2 - C fluoroalkyl . In some embodiments , A ’ is N . In some 
embodiments , A² is CR4 . In some embodiments , R4 is H , 
optionally substituted C , - C alkyl , or optionally substituted 
C , - C fluoroalkyl . In some embodiments , R4 is H . In some 
embodiments , R41 is H , optionally substituted C . - C alkyl , 
or optionally substituted C - C fluoroalkyl . In some embodi 
ments , R41 is H . In some embodiments , R42 is H , optionally 
substituted C - C alkyl , or optionally substituted 
C / - C fluoroalkyl . In some embodiments , R42 is H . In some 
embodiments , R43 is H , halogen , optionally substituted 

R41 

R4 O 

N 
RA 

R43 
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CZ - C4alkyl , optionally substituted C - C4fluoroalkyl , option 
ally substituted aryl , or OR10 . In some embodiments , R43 
is H , halogen , optionally substituted CZ - C4alkyl , optionally 
substituted C , - C fluoroalkyl , or OR19 . In some embodi 
ments , R43 is optionally substituted C , - C alkyl . In some 
embodiments , R43 is methyl , ethyl , propyl , or butyl . In some 
embodiments , R43 is ethyl . In some embodiments , ring A is 
phenylene . In some embodiments , ring A is a monocyclic 
6 - membered heteroarylene selected from pyridinylene , 
pyrimidinylene , pyrazinylene , and pyridazinylene . In some 
embodiments , ring A is pyridinylene . In some embodiments , 
ring A is a monocyclic 5 - membered heteroarylene selected 
from furanylene , thienylene , pyrrolylene , oxazolylene , thi 
azolylene , imidazolylene , pyrazolylene , triazolylene , tetra 
zolylene , isoxazolylene , isothiazolylene , oxadiazolylene , 
and thiadiazolylene . In some embodiments , ring A is pyra 
zolylene . In some embodiments , each R? is independently H , 
- OR " , optionally substituted C , - C alkyl , or optionally 
substituted C , - C fluoroalkyl ; and n is 1 , 2 , or 3 . In some 
embodiments , Ril is H , optionally substituted C - C4alkyl , or 
optionally substituted C1 - C fluoroalkyl . In some embodi 
ments , R * and Rare each independently H , halogen , — CN , 
- OR12 , SR12 , — N ( R12 ) 2 , optionally substituted 
C - C alkyl , or optionally substituted C - C4fluoroalkyl . 
[ 0048 ] In some embodiments , the compound has the struc 
ture of formula ( Id ) 

( Id ) 

R4 
NH 

and Rs are each independently H , halogen , CN , - OR12 , 
- SR1 , — N ( R12 ) 2 , optionally substituted C1 - C4alkyl , or 
optionally substituted C , - C4fluoroalkyl . 
[ 0052 ] In another aspect , provided herein is a compound , 
or a pharmaceutically acceptable salt , or solvate thereof , 
selected from : 
[ 0053 ] N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 4 - ethylpyridazin - 3 - yl ) - 2 - chlo 
robenzenesulfonamide ; 

[ 0054 ] 2 - chloro - N - ( 5 - ( 8 - ethyl - 2 - ( ( ( 1r , 4r ) - 4 - hydroxycy 
clohexyl ) amino ) quinazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) 
benzenesulfonamide ; 

[ 0055 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 7 
methylquinazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - cya 
nobenzenesulfonamide ; 

[ 0056 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - methyl 
benzenesulfonamide ; 

[ 0057 ] N - ( 5 - ( 2 - ( ( ( 18 , 4r ) - 4 - aminocyclohexyl ) amino ) - 7 
methylquinazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - chlo 
robenzenesulfonamide ; 

[ 0058 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 7 
methylquinazolin - 6 - yl ) - 6 - ethylpyridin - 2 - yl ) - 2 - chlo 
robenzenesulfonamide ; 

[ 0059 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 7 
methylquinazolin - 6 - yl ) - 6 - methylpyridin - 2 - yl ) - 2 - chlo 
robenzenesulfonamide ; 

[ 0060 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 - ( trifluoromethoxy ) pyridin - 2 - yl ) 
2 - chlorobenzenesulfonamide ; 

[ 0061 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 
methoxybenzenesulfonamide ; 

[ 0062 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 7 
ethylquinazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - chlo 
robenzenesulfonamide ; 

[ 0063 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 - methylpyridin - 2 - yl ) benzenesul 
fonamide ; 

[ 0064 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 - methylpyridin - 2 - yl ) - 2 - methyl 
benzenesulfonamide ; 

[ 0065 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 - methylpyridin - 2 - yl ) - 3 - methyl 
benzenesulfonamide ; 

[ 0066 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 5 
methylquinazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - chlo 
robenzenesulfonamide ; 

[ 0067 ] N - ( 5 - ( 2 - ( ( ( 18 , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 
methylquinazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - chlo 
robenzenesulfonamide ; 

[ 0068 ] 2 - chloro - N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 - ( dimethylamino ) cy 
clohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 2 - fluoro - 5 
methoxyphenyl ) benzenesulfonamide ; 

[ 0069 ] 2 - chloro - N - ( 4 - ( 8 - ethyl - 2 - ( ( ( 1r , 4r ) - 4 - methyl 
amino ) cyclohexyl ) amino ) quinazolin - 6 - yl ) - 2 - fluoro - 5 
methoxyphenyl ) benzenesulfonamide ; 

[ 0070 ] N - ( 5 - ( 2 - ( ( ( 1 r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 - ( 1 , 
1 - difluoroethyl ) quinazolin - 6 - yl ) - 6 - methoxypyridin - 2 
yl ) - 2 - chlorobenzenesulfonamide ; 

[ 0071 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 
( methoxymethyl ) quinazolin - 6 - yl ) - 6 - methoxypyridin - 2 
yl ) - 2 - chlorobenzenesulfonamide ; 

R43 

and R43 is optionally substituted C , - C4 alkyl . 
[ 0049 ] In some embodiments , the compound has the struc 
ture of formula ( le ) 

( le ) 

R * O 

R43 

[ 0050 ] In some embodiments , the compound has the struc 
ture of formula ( If ) 

( If ) 

24 ONS 
- NH ) . 

( R ? ) 
RA3 

[ 0051 ] In some embodiments , ring A is phenylene , pyridi 
nylene , pyrazolylene , thiazolylene , imidazolylene , 
oxazolylene , or oxadiazolylene . In some embodiments , R + 
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[ 0072 ] N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 
( trifluoromethyl ) quinazolin - 6 - yl ) - 6 - methoxypyridin - 2 
yl ) - 2 - chlorobenzenesulfonamide ; 

[ 0073 ] 2 - chloro - N - ( 5 - ( 2 - ( ( 4 - ( dimethylamino ) bicyclo [ 2 . 2 . 
2 ] octan - 1 - yl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 - ethylpyri 
din - 2 - yl ) benzenesulfonamide ; 

[ 0074 ] N - ( 5 - ( 2 - ( ( ( 15 , 4s ) - 4 - aminocyclohexyl ) amino ) - 8 
methylquinazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - chlo 
robenzenesulfonamide ; 

[ 0075 ] N - ( 5 - ( 2 - ( ( ( 15 , 4s ) - 4 - aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - chlo 
robenzenesulfonamide ; and 

[ 0076 ] N - ( 5 - ( 2 - ( ( ( ls , 4s ) - 4 - aminocyclohexyl ) amino ) - 8 
methylquinazolin - 6 - yl ) - 3 - fluoro - 6 - methoxypyridin - 2 
yl ) - 2 - chlorobenzenesulfonamide . 

[ 0077 ] In some embodiments , the compound or pharma 
ceutically acceptable salt , or solvate thereof , selectively 
binds to IREla at one or more binding sites . In some 
embodiments , the IREla comprises an RNase domain , a 
kinase domain , or any combination thereof . In some 
embodiments , the kinase domain is an auto - transphospho 
rylation kinase domain . In some embodiments , the kinase 
domain comprises an ATP - binding pocket . In some embodi 
ments , the kinase domain comprises an activation loop . In 
some embodiments , at least one binding site is within the 
RNase domain . In some embodiments , at least one binding 
site is within the kinase domain . In some embodiments , the 
at least one binding site is within the ATP - binding pocket of 
the kinase domain . In some embodiments , In some embodi 
ments , the at least one binding site is within the activation 
loop of the kinase domain . In some embodiments , binding 
occurs at a first binding site . In some embodiments , the first 
binding site is located within the RNase domain , kinase 
domain , ATP - binding pocket , or activation loop . In some 
embodiments , the first binding site comprises at least one 
amino acid residue of within amino acid residues 465 - 977 of 
SEQ ID NO : 1 . In some embodiments , the first binding site 
comprises at least one amino acid residue within amino acid 
residues 568 - 833 of SEQ ID NO : 1 . In some embodiments , 
the first binding site comprises at least one amino acid 
residue within amino acid residues 577 - 586 , 597 , 599 , 626 , 
642 - 643 , 645 , 648 , 688 , 692 - 693 , 695 , or 711 of SEQ ID 
NO : 1 . In some embodiments , the first binding site com 
prises at least one amino acid residue within amino acid 
residues 710 - 725 or 729 - 736 of SEQ ID NO : 1 . In some 
embodiments , the first binding site comprises at least one 
amino acid residue within amino acid residues 835 - 963 of 
SEQ ID NO : 1 . In some embodiments , binding further 
occurs at a second binding site . In some embodiments , the 
second binding site is located within the RNase domain , the 
kinase domain , the ATP - binding pocket , or the activation 
loop . In some embodiments , the second binding site com 
prises at least one amino acid residue of within amino acid 
residues 465 - 977 of SEO ID NO : 1 . In some embodiments , 
the second binding site comprises at least one amino acid 
residue within amino acid residues 568 - 833 of SEQ ID NO : 
1 . In some embodiments , the second binding site comprises 
at least one amino acid residue within amino acid residues 
577 - 586 , 597 , 599 , 626 , 642 - 643 , 645 , 648 , 688 , 692 - 693 , 
695 , or 711 of SEQ ID NO : 1 . In some embodiments , the 
second binding site comprises at least one amino acid 
residue within amino acid residues 710 - 725 or 729 - 736 of 
SEQ ID NO : 1 . In some embodiments , the second binding 
site comprises at least one amino acid residue within amino 

acid residues 835 - 963 of SEQ ID NO : 1 . In some embodi 
ments , binding occurs when the IREla is in a homo 
dimerized conformation . In some embodiments , binding 
occurs when the IREla is in an oligomerized conformation . 
In some embodiments , binding occurs when the IREla is in 
a non - oligomerized or non - dimerized conformation . In some 
embodiments , binding occurs when the IREla is in an 
ATP - bound state . In some embodiments , binding occurs 
when the IREla is in a non - ATP - bound state . In some 
embodiments , the compound selectively binds to a first 
IREla . In some embodiments , selectively binding to the first 
IREla blocks dimerization of the first IREla to a second 
IREla . In some embodiments , selectively binding to the first 
IREla blocks auto - transphosphorylation of the first IREla . 
In some embodiments , selectively binding to the first IREla 
blocks auto - transphosphorylation of a second IREla to 
which the first IREla is dimerized . In some embodiments , 
selectively binding to the first IREla blocks activation of the 
first IREla . In some embodiments , selectively binding to the 
first IREla blocks activation a second IREla to which the 
first IREla is dimerized . In some embodiments , selectively 
binding to the first IREla blocks kinase activity of the first 
IREla . In some embodiments , selectively binding to the first 
IREla blocks kinase activity of a second IREla to which the 
first IREla is dimerized . In some embodiments , selectively 
binding to the first IREla blocks RNase activity of the first 
IREla . In some embodiments , selectively binding to the first 
IREla blocks RNase activity of a second IREla to which the 
first IREla is dimerized . 
[ 0078 ] In another aspect , provided herein is a compound 
that selectively binds a first IREla at two or more sites , 
wherein when the compound is bound to the first IREla 
protein , the compound binds to an ATP - binding pocket of 
the first IREla and blocks the binding of ATP to the first 
IREla . In some embodiments , the ATP binding pocket is 
comprised within a kinase domain . In some embodiments , 
the ATP binding pocket is comprised within amino acid 
residues 465 - 977 of SEQ ID NO : 1 . In some embodiments , 
the ATP binding pocket is comprised within amino acid 
residues 568 - 833 of SEQ ID NO : 1 . In some embodiments , 
the ATP binding pocket comprises one or more of amino 
acid resides 577 - 586 , 597 , 599 , 626 , 642 - 643 , 645 , 648 , 688 , 
692 - 693 , 695 , or 711 of SEQ ID NO : 1 . 
[ 0079 ] In another aspect , provided herein is a pharmaceu 
tical composition comprising any one of the compounds 
described herein , or a pharmaceutically acceptable salt or 
solvate thereof . In some embodiments , the pharmaceutical 
composition further comprises one or more pharmaceuti 
cally acceptable excipients . 
[ 0080 ] In another aspect , provided herein is a method for 
treating or ameliorating the effects of a disease associated 
with altered IRE1 signaling , the method comprising admin 
istering to a subject in need thereof a pharmaceutical com 
position , wherein the pharmaceutical composition com 
prises the compound of any one of the compounds described 
herein . In some embodiments , the disease is cancer . In some 
embodiments , the cancer is a solid cancer or a hematologic 
cancer . In some embodiments , the cancer is ovarian cancer , 
breast cancer , or triple negative breast cancer ( TNBC ) . 
[ 0081 ] In another aspect , provided herein is a method for 
treating or ameliorating a cell proliferative disorder , the 
method comprising administering a pharmaceutical compo 
sition comprising a compound , or a pharmaceutically 
acceptable salt , or solvate thereof , that selectively binds to at 
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least one amino acid residue of a IRE1 family protein 
comprising an RNase domain and kinase domain . In some 
embodiments , the IRE1 family protein is IREla . In some 
embodiments , the compound binds to an ATP - binding site of 
IREla . In some embodiments , the cell proliferative disorder 
is cancer . In some embodiments , the cancer is a solid cancer 
or a hematologic cancer , lung cancer , or bladder cancer . 

formulae , all combinations and subcombinations of ranges 
and specific embodiments therein are intended to be 
included . The term “ about " when referring to a number or a 
numerical range means that the number or numerical range 
referred to is an approximation within experimental vari 
ability ( or within statistical experimental error ) , and thus the 
number or numerical range may vary between 1 % and 15 % 
of the stated number or numerical range . The term “ com 
prising ” ( and related terms such as “ comprise ” or “ com 
prises ” or “ having ” or “ including ” ) is not intended to 
exclude that in other certain embodiments , for example , an 
embodiment of any composition of matter , composition , 
method , or process , or the like , described herein , may 
" consist of ” or “ consist essentially of ” the described fea 
tures . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0082 ] The novel features of the invention are set forth 
with particularity in the appended claims . 
[ 0083 ] A better understanding of the features and advan 
tages of the present invention will be obtained by reference 
to the following detailed description that sets forth illustra 
tive embodiments , in which the principles of the invention 
are utilized , and the accompanying drawings of which : 
[ 0084 FIG . 1 shows an example diagram of the domain 
structure of IREla . A signal peptide ( P ) and transmembrane 
( TM ) region are indicated . 
[ 0085 ) FIG . 2 shows an example alignment of the C - ter 
minal half IRE1 orthologues from yeast ( ScIrel ) ( SEQ ID 
NO : 4 ) , human ( HsIrel ) ( SEQ ID NO : 5 ) , mouse ( MmIrel ) 
( SEQ ID NO : 6 ) , and rat ( RnIRE1 ) ( SEQ ID NO : 7 ) . Stars 
indicate kinase domain dimer interface residues . Circles 
indicate Kinase extension nuclease ( KEN ) domain dimer 
interface residues . Triangles indicate putative nuclease 
active site residues . Yellow highlighted residues are highly 
conserved in Irel orthologues . Green highlighted residues 
are invariant in all analyzed Irel orthologues . Blue high 
lighted residues are invariant in analyzed RNaseL and Irel 
orthologues . 
[ 0086 ] FIG . 3 depicts the bioavailability of Compound 3 
and Compound 37 in vivo . Mice were dosed with Com 
pound 3 or Compound 37 intravenously , orally , and intrap 
eritoneally . 
[ 0087 ] FIG . 4 shows suppression of IRE1a - dependent 
splicing of X - box binding protein 1 ( XBP1 ) . The bottom left 
panel shows the unspliced ( XBPlu ) and spliced XBP1 ( s ) 
protein with varying combinations of Compound 3 and TM , 
where mpk is mg / kg . 
10088 ] FIG . 5 shows that Compound 3 can inhibit IREla 
dependent signaling in various cell types in the tumor 
microenvironment . 

Definitions 
[ 0091 ] As used in the specification and appended claims , 
unless specified to the contrary , the following terms have the 
meaning indicated below . 
[ 0092 ] “ Amino ” refers to the — NH , radical . 
[ 0093 ] “ Cyano ” refers to the CN radical . 
f0094 ] “ Nitro ” refers to the — NO , radical . 
[ 0095 ] “ Oxa ” refers to the O — radical . 
100961 “ Oxo ” refers to the = O radical . 
[ 0097 ] “ Thioxo ” refers to the = S radical . 
0098 ) “ Imino ” refers to the — N — H radical . 
[ 0099 ] “ Oximo ” refers to the = N / OH radical . 
[ 0100 ] As used herein , C . - C , includes C - C2 , C , - CZ . . . 
C1 - Cx . By way of example only , a group designated as 
" C2 - C4 ” indicates that there are one to four carbon atoms in 
the moiety , i . e . groups containing 1 carbon atom , 2 carbon 
atoms , 3 carbon atoms or 4 carbon atoms . Thus , by way of 
example only , “ C , - Cd alkyl ” indicates that there are one to 
four carbon atoms in the alkyl group , i . e . , the alkyl group is 
selected from among methyl , ethyl , propyl , iso - propyl , n - bu 
tyl , iso - butyl , sec - butyl , and t - butyl . 
[ 0101 ] An “ alkyl ” group refers to an aliphatic hydrocarbon 
group . The alkyl group is branched or straight chain . In some 
embodiments , the “ alkyl ” group has 1 to 10 carbon atoms , 
i . e . a C , - C , alkyl . Whenever it appears herein , a numerical 
range such as “ 1 to 10 ” refers to each integer in the given 
range ; e . g . , “ 1 to 10 carbon atoms ” means that the alkyl 
group consist of 1 carbon atom , 2 carbon atoms , 3 carbon 
atoms , 4 carbon atoms , 5 carbon atoms , 6 carbon atoms , etc . , 
up to and including 10 carbon atoms , although the present 
definition also covers the occurrence of the term “ alkyl ” 
where no numerical range is designated . In some embodi 
ments , an alkyl is a C , - Cgalkyl . In one aspect the alkyl is 
methyl , ethyl , propyl , iso - propyl , n - butyl , iso - butyl , sec 
butyl , or t - butyl . Typical alkyl groups include , but are in no 
way limited to , methyl , ethyl , propyl , isopropyl , butyl , 
isobutyl , sec - butyl , tertiary butyl , pentyl , neopentyl , or 
hexyl . 
[ 0102 ] An " alkylene ” group refers refers to a divalent 
alkyl radical . Any of the above mentioned monovalent alkyl 
groups may be an alkylene by abstraction of a second 
hydrogen atom from the alkyl . In some embodiments , an 
alkelene is a C , - C alkylene . In other embodiments , an 
alkylene is a C , - C alkylene . In certain embodiments , an 
alkylene comprises one to four carbon atoms ( e . g . , C . - C4 
alkylene ) . In other embodiments , an alkylene comprises one 
to three carbon atoms ( e . g . , C , - Cz alkylene ) . In other 
embodiments , an alkylene comprises one to two carbon 

DETAILED DESCRIPTION 

Certain Terminology 
[ 0089 ] Unless otherwise stated , the following terms used 
in this application have the definitions given below . The use 
of the term “ including ” as well as other forms , such as 
“ include ” , “ includes , ” and “ included , ” is not limiting . The 
section headings used herein are for organizational purposes 
only and are not to be construed as limiting the subject 
matter described . 
[ 0090 ] As used herein and in the appended claims , the 
singular forms “ a , " " and , ” and “ the ” include plural referents 
unless the context clearly dictates otherwise . Thus , for 
example , reference to an agent ” includes a plurality of such 
agents , and reference to " the cell ” includes reference to one 
or more cells ( or to a plurality of cells ) and equivalents 
thereof known to those skilled in the art , and so forth . When 
ranges are used herein for physical properties , such as 
molecular weight , or chemical properties , such as chemical 
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atoms ( e . g . , C1 - C2 alkylene ) . In other embodiments , an 
alkylene comprises one carbon atom ( e . g . , C , alkylene ) . In 
other embodiments , an alkylene comprises two carbon 
atoms ( e . g . , C , alkylene ) . In other embodiments , an alkylene 
comprises two to four carbon atoms ( e . g . , C2 - C4 alkylene ) . 
[ 0103 ] Typical alkylene groups include , but are not limited 
to , - CH2 - - CH ( CH3 ) — , - C ( CH3 ) 2 - , - CH2CH2 - , 
- CH2CH ( CH3 ) — , - CH - C ( CH3 ) 2 - , - CH2CH2CH2 
- CH2CH2CH2CH2 - , and the like . 

[ 0104 ] The term “ alkeny? ” refers to a type of alkyl group 
in which at least one carbon - carbon double bond is present . 
In one embodiment , an alkenyl group has the formula 
- C ( R ) = CR2 , wherein R refers to the remaining portions of 
the alkenyl group , which may be the same or different . In 
some embodiments , R is H or an alkyl . In some embodi 
ments , an alkenyl is selected from ethenyl ( i . e . , vinyl ) , 
propenyl ( i . e . , allyl ) , butenyl , pentenyl , pentadienyl , and the 
like . Non - limiting examples of an alkenyl group include 
- CH = CH2 , C ( CH3 ) = CH2 - CH = CHCH3 , 
- C ( CH3 ) = CHCH3 , and — CH2CH = CH2 . 

[ 0105 ] The term “ alkynyl ” refers to a type of alkyl group 
in which at least one carbon - carbon triple bond is present . In 
one embodiment , an alkenyl group has the formula 

C = C — R , wherein R refers to the remaining portions of 
the alkynyl group . In some embodiments , R is H or an alkyl . 
[ 0106 ] In some embodiments , an alkynyl is selected from 
ethynyl , propynyl , butynyl , pentynyl , hexynyl , and the like . 
Non - limiting examples of an alkynyl group include 
- C = CH , C = CCHz C = CCH2CH3 , CH , C = CH . 
[ 0107 ] An “ alkoxy ” group refers to a ( alkyl ) O — group , 
where alkyl is as defined herein . 
[ 0108 ] The term “ alkylamine ” refers to the — N ( alkyl ) , H , 
group , where x is 0 and y is 2 , or where x is 1 and y is 1 , 
or where x is 2 and y is 0 . 
[ 0109 ] The term “ aromatic ” refers to a planar ring having 
a delocalized it - electron system containing 4n + 2 t electrons , 
where n is an integer . The term " aromatic ” includes both 
carbocyclic aryl ( " aryl ” , e . g . , phenyl ) and heterocyclic aryl 
( or “ heteroaryl ” or “ heteroaromatic ” ) groups ( e . g . , pyri 
dine ) . The term includes monocyclic or fused - ring polycy 
clic ( i . e . , rings which share adjacent pairs of carbon atoms ) 
groups . 
[ 0110 ] The term “ carbocyclic ” or “ carbocycle ” refers to a 
ring or ring system where the atoms forming the backbone 
of the ring are all carbon atoms . The term thus distinguishes 
carbocyclic from " heterocyclic ” rings or " heterocycles " in 
which the ring backbone contains at least one atom which is 
different from carbon . In some embodiments , at least one of 
the two rings of a bicyclic carbocycle is aromatic . In some 
embodiments , both rings of a bicyclic carbocycle are aro 
matic . Carbocycle includes cycloalkyl and aryl . 
[ 0111 ] As used herein , the term “ aryl ” refers to an aro 
matic ring wherein each of the atoms forming the ring is a 
carbon atom . In one aspect , aryl is phenyl or a naphthyl . In 
some embodiments , an aryl is a phenyl . In some embodi 
ments , an aryl is a C6 - Claryl . Depending on the structure , 
an aryl group is a monoradical or a diradical ( i . e . , an arylene 
group ) . 
[ 0112 ] The term " cycloalkyl ” refers to a monocyclic or 
polycyclic aliphatic , non - aromatic radical , wherein each of 
the atoms forming the ring ( i . e . skeletal atoms ) is a carbon 
atom . In some embodiments , cycloalkyls are spirocyclic or 
bridged compounds . In some embodiments , cycloalkyls are 
optionally fused with an aromatic ring , and the point of 

attachment is at a carbon that is not an aromatic ring carbon 
atom . In some embodiments , cycloalkyl groups include 
groups having from 3 to 10 ring atoms . In some embodi 
ments , cycloalkyl groups include groups having from 3 to 6 
ring atoms . In some embodiments , cycloalkyl groups are 
selected from among cyclopropyl , cyclobutyl , cyclopentyl , 
cyclopentenyl , cyclohexyl , cyclohexenyl , cycloheptyl , 
cyclooctyl , spiro [ 2 . 2 ] pentyl , norbornyl and bicycle [ 0 . 1 . 1 . 1 ] 
pentyl . In some embodiments , a cycloalkyl is a 
C3 - C6cycloalkyl . In some embodiments , a cycloalkyl is a 
monocyclic cycloalkyl . Monocyclic cycloalkyls include , but 
are not limited to , cyclopropyl , cyclobutyl , cyclopentyl , 
cyclohexyl , cycloheptyl , and cyclooctyl . Polycyclic 
cycloalkyls include , for example , adamantyl , norbornyl ( i . e . , 
bicyclo [ 2 . 2 . 1 ] heptanyl ) , norbornenyl , decalinyl , 7 , 7 - dim 
ethyl - bicyclo [ 2 . 2 . 1 ] heptanyl , and the like . 
[ 0113 ] . The term “ cycloalkylene ” refers to a monocyclic or 
polycyclic aliphatic , non - aromatic divalent radical , wherein 
each of the atoms forming the ring ( i . e . skeletal atoms ) is a 
carbon atom . In some embodiments , cycloalkylene are spi 
rocyclic or bridged compounds . In some embodiments , 
cycloalkylenes are optionally fused with an aromatic ring , 
and the point of attachment is at a carbon that is not an 
aromatic ring carbon atom . In some embodiments , 
cycloalkylene groups include groups having from 3 to 10 
ring atoms . In some embodiments , cycloalkylene groups 
include groups having from 3 to 6 ring atoms . 
[ 0114 ] The term “ halo ” or , alternatively , “ halogen ” or 
“ halide " means fluoro , chloro , bromo or iodo . In some 
embodiments , halo is fluoro , chloro , or bromo . 
[ 0115 ] The term “ haloalkyl ” refers to an alkyl in which 
one or more hydrogen atoms are replaced by a halogen atom . 
In one aspect , a fluoralkyl is a C - Cofluoroalkyl . 
0116 ] The term “ fluoroalkyl ” refers to an alkyl in which 
one or more hydrogen atoms are replaced by a fluorine atom . 
In one aspect , a fluoralkyl is a C , - Cofluoroalkyl . In some 
embodiments , a fluoroalkyl is selected from trifluoromethyl , 
difluoromethyl , fluoromethyl , 2 , 2 , 2 - trifluoroethyl , 1 - fluo 
romethyl - 2 - fluoroethyl , and the like . 
[ 0117 ] The term “ heteroalkyl ” refers to an alkyl group in 
which one or more skeletal atoms of the alkyl are selected 
from an atom other than carbon , e . g . , oxygen , nitrogen ( e . g . 
— NH - , - N ( alkyl ) - , sulfur , or combinations thereof . A 
heteroalkyl is attached to the rest of the molecule at a carbon 
atom of the heteroalkyl . In one aspect , a heteroalkyl is a 
C1 - Coheteroalkyl . 
[ 0118 ] The term “ heteroalkylene ” refers to an alkylene 
group in which one or more skeletal atoms of the alkylene 
are selected from an atom other than carbon , e . g . , oxygen , 
nitrogen ( e . g . — NH — , N ( alkyl ) - , sulfur , or combinations 
thereof . In some embodiments , a heteroalkylene is attached 
to the rest of the molecule at a carbon atom of the het 
eroalkylene . In one aspect , a heteroalkylene is a 
C2 - Coheteroalkylene . 
[ 0119 ] As used herein , the term " heteroatom ” refers to an 
atom of any element other than carbon or hydrogen . In some 
embodiments , the heteroatom is nitrogen , oxygen , or sulfur . 
In some embodiments , the heteroatom is nitrogen or oxygen . 
In some embodiments , the heteroatom is nitrogen . 
[ 0120 ] The term " heterocycle ” or “ heterocyclic ” refers to 
heteroaromatic rings ( also known as heteroaryls ) and het 
erocycloalkyl rings ( also known as heteroalicyclic groups ) 
containing one to four heteroatoms in the ring ( s ) , where each 
heteroatom in the ring ( s ) is selected from O , S and N , 



US 2018 / 0346446 A1 Dec . 6 , 2018 

wherein each heterocyclic group has from 3 to 10 atoms in 
its ring system , and with the proviso that any ring does not 
contain two adjacent O or S atoms . In some embodiments , 
heterocycles are monocyclic , bicyclic , polycyclic , spirocy 
clic or bridged compounds . Non - aromatic heterocyclic 
groups ( also known as heterocycloalkyls ) include rings 
having 3 to 10 atoms in its ring system and aromatic 
heterocyclic groups include rings having 5 to 10 atoms in its 
ring system . The heterocyclic groups include benzo - fused 
ring systems . Examples of non - aromatic heterocyclic groups 
are pyrrolidinyl , tetrahydrofuranyl , dihydrofuranyl , tetrahy 
drothienyl , oxazolidinonyl , tetrahydropyranyl , dihydropyra 
nyl , tetrahydrothiopyranyl , piperidinyl , morpholinyl , thio 
morpholinyl , thioxanyl , piperazinyl , aziridinyl , azetidinyl , 
oxetanyl , thietanyl , homopiperidinyl , oxepanyl , thiepanyl , 
oxazepinyl , diazepinyl , thiazepinyl , 1 , 2 , 3 , 6 - tetrahydro 
pyridinyl , pyrrolin - 2 - yl , pyrrolin - 3 - yl , indolinyl , 2H - pyra 
nyl , 4H - pyranyl , dioxanyl , 1 , 3 - dioxolanyl , pyrazolinyl , 
dithianyl , dithiolanyl , dihydropyranyl , dihydrothienyl , dihy 
drofuranyl , pyrazolidinyl , imidazolinyl , imidazolidinyl , 
3 - azabicyclo [ 3 . 1 . 0 ] hexanyl , 3 - azabicyclo [ 4 . 1 . 0 ] heptanyl , 
3H - indolyl , indolin - 2 - onyl , isoindolin - 1 - onyl , isoindoline 
1 , 3 - dionyl , 3 , 4 - dihydroisoquinolin - 1 ( 2H ) - onyl , 3 , 4 - dihyd 
roquinolin - 2 ( 1H ) - onyl , isoindoline - 1 , 3 - dithionyl , benzo [ d ] 
oxazol - 2 ( 3H ) - onyl , 1H - benzo [ djimidazol - 2 ( 3H ) - onyl , 
benzo [ d ] thiazol - 2 ( 3H ) - onyl , and quinolizinyl . Examples of 
aromatic heterocyclic groups are pyridinyl , imidazolyl , 
pyrimidinyl , pyrazolyl , triazolyl , pyrazinyl , tetrazolyl , furyl , 
thienyl , isoxazolyl , thiazolyl , oxazolyl , isothiazolyl , pyrro 
lyl , quinolinyl , isoquinolinyl , indolyl , benzimidazolyl , ben 
zofuranyl , cinnolinyl , indazolyl , indolizinyl , phthalazinyl , 
pyridazinyl , triazinyl , isoindolyl , pteridinyl , purinyl , oxadi 
azolyl , thiadiazolyl , furazanyl , benzofurazanyl , benzothio 
phenyl , benzothiazolyl , benzoxazolyl , quinazolinyl , quinox 
alinyl , naphthyridinyl , and furopyridinyl . The foregoing 
groups are either C - attached ( or C - linked ) or N - attached 
where such is possible . For instance , a group derived from 
pyrrole includes both pyrrol - 1 - yl ( N - attached ) or pyrrol - 3 - yl 
( C - attached ) . Further , a group derived from imidazole 
includes imidazol - 1 - yl or imidazol - 3 - yl ( both N - attached ) or 
imidazol - 2 - yl , imidazol - 4 - yl or imidazol - 5 - yl ( all C - at 
tached ) . The heterocyclic groups include benzo - fused ring 
systems . Non - aromatic heterocycles are optionally substi 
tuted with one or two oxo ( O ) moieties , such as pyrroli 
din - 2 - one . In some embodiments , at least one of the two 
rings of a bicyclic heterocycle is aromatic . In some embodi 
ments , both rings of a bicyclic heterocycle are aromatic . 
[ 0121 ] The terms " heteroaryl ” or , alternatively , “ het 
eroaromatic ” refers to an aryl group that includes one or 
more ring heteroatoms selected from nitrogen , oxygen and 
sulfur . Illustrative examples of heteroaryl groups include 
monocyclic heteroaryls and bicyclcic heteroaryls . Monocy 
clic heteroaryls include pyridinyl , imidazolyl , pyrimidinyl , 
pyrazolyl , triazolyl , pyrazinyl , tetrazolyl , furyl , thienyl , 
isoxazolyl , thiazolyl , oxazolyl , isothiazolyl , pyrrolyl , 
pyridazinyl , triazinyl , oxadiazolyl , thiadiazolyl , and furaza 
nyl . Bicyclic heteroaryls include indolizine , indole , benzo 
furan , benzothiophene , indazole , benzimidazole , purine , 
quinolizine , quinoline , isoquinoline , cinnoline , phthalazine , 
quinazoline , quinoxaline , 1 , 8 - naphthyridine , and pteridine . 
In some embodiments , a heteroaryl contains 0 - 4 N atoms in 
the ring . In some embodiments , a heteroaryl contains 1 - 4 N 
atoms in the ring . In some embodiments , a heteroaryl 
contains 0 - 4 N atoms , 0 - 1 O atoms , and 0 - 1 S atoms in the 

ring . In some embodiments , a heteroaryl contains 1 - 4 N 
atoms , 0 - 1 O atoms , and 0 - 1 S atoms in the ring . In some 
embodiments , heteroaryl is a C - Coheteroaryl . In some 
embodiments , monocyclic heteroaryl is a C , - Cgheteroaryl . 
In some embodiments , monocyclic heteroaryl is a 5 - mem 
bered or 6 - membered heteroaryl . In some embodiments , 
bicyclic heteroaryl is a Co - Coheteroaryl . 
[ 0122 ] A “ heterocycloalkyl ” or “ heteroalicyclic ” group 
refers to a cycloalkyl group that includes at least one 
heteroatom selected from nitrogen , oxygen and sulfur . In 
some embodiments , a heterocycloalkyl is a spirocyclic or 
bridged compound . In some embodiments , a heterocy 
cloalkyl is fused with an aryl or heteroaryl . In some embodi 
ments , the heterocycloalkyl is oxazolidinonyl , pyrrolidinyl , 
tetrahydrofuranyl , tetrahydrothienyl , tetrahydropyranyl , tet 
rahydrothiopyranyl , piperidinyl , morpholinyl , thiomorpholi 
nyl , piperazinyl , piperidin - 2 - onyl , pyrrolidine - 2 , 5 - dithionyl , 
pyrrolidine - 2 , 5 - dionyl , pyrrolidinonyl , imidazolidinyl , imi 
dazolidin - 2 - onyl , or thiazolidin - 2 - onyl . The term heteroali 
cyclic also includes all ring forms of the carbohydrates , 
including but not limited to the monosaccharides , the disac 
charides and the oligosaccharides . In one aspect , a hetero 
cycloalkyl is a C2 - Cloheterocycloalkyl . In another aspect , a 
heterocycloalkyl is a C2 - Ci heterocycloalkyl . In some 
embodiments , a heterocycloalkyl contains 0 - 2 N atoms in 
the ring . In some embodiments , a heterocycloalkyl contains 
0 - 2 N atoms , 0 - 2 O atoms and 0 - 1 S atoms in the ring . 
[ 0123 ] The term “ bond ” or “ single bond ” refers to a 
chemical bond between two atoms , or two moieties when the 
atoms joined by the bond are considered to be part of larger 
substructure . In one aspect , when a group described herein 
is a bond , the referenced group is absent thereby allowing a 
bond to be formed between the remaining identified groups . 
[ 0124 ] The term “ moiety ” refers to a specific segment or 
functional group of a molecule . 
[ 0125 ] Chemical moieties are often recognized chemical 
entities embedded in or appended to a molecule . 
[ 0126 ] The term “ optionally substituted ” or “ substituted ” 
means that the referenced group is optionally substituted 
with one or more additional group ( s ) individually and inde 
pendently selected from D , halogen , — CN , — NH , , — NH 
( alkyl ) , CH _ N ( alkyl ) 2 , — N ( alkyl ) 2 , OH , COZH , 
CO alkyl , CH NH2 , C ( = O ) NH2 , CEO ) NH 

( alkyl ) , — CEO ) N ( alkyl ) 2 , - S ( O ) 2NH2 , - S ( O ) 2NH 
( alkyl ) , - S ( O ) 2N ( alkyl ) 2 , alkyl , cycloalkyl , fluoroalkyl , 
heteroalkyl , alkoxy , fluoroalkoxy , heterocycloalkyl , aryl , 
heteroaryl , aryloxy , alkylthio , arylthio , alkylsulfoxide , aryl 
sulfoxide , alkylsulfone , and arylsulfone . In some other 
embodiments , optional substituents are independently 
selected from D , halogen , CN , NH2 , — NH ( CH3 ) , 
— N ( CH3 ) 2 , OH , CO2H , CO2 ( C , - C alkyl ) , 
CH _ NH2 , C O ) NH2 , - C ( O ) NH ( C - Calkyl ) , 

- C O ) N ( C1 - C alkyl ) 2 , - S ( O ) 2NH2 , - S ( O ) 2NH 
( C , - C alkyl ) , - S ( O ) 2N ( C7 - C alkyl ) 2 , C , - C alkyl , 
Cz - C . cycloalkyl , C , - C4fluoroalkyl , C - C heteroalkyl , 
C / - C alkoxy , C . - C4fluoroalkoxy , SC , - C alkyl , - S ( = O ) 
C , - C4alkyl , and S ( 0 ) 2C , - C alkyl . In some embodi 
ments , optional substituents are independently selected from 
D , halogen , CN , - NH2 , OH , - NH ( CH3 ) , - N ( CH3 ) 2 , 
- CHz , CH2CH3 , _ CH NH2 , CF3 , OCHz , and 
- OCF3 . In some embodiments , substituted groups are 
substituted with one or two of the preceding groups . In some 
embodiments , an optional substituent on an aliphatic carbon 
atom ( acyclic or cyclic ) includes oxo ( O ) . 
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( 0127 ] A “ tautomer ” refers to a molecule wherein a proton 
shift from one atom of a molecule to another atom of the 
same molecule is possible . The compounds presented herein 
may , in certain embodiments , exist as tautomers . In circum 
stances where tautomerization is possible , a chemical equi 
librium of the tautomers will exist . The exact ratio of the 
tautomers depends on several factors , including physical 
state , temperature , solvent , and pH . Some examples of 
tautomeric equilibrium include : 

OH OH 

M mm 
? ? who Oy 0 OH 

CH 

NH2 NH 

NH SEPH mu 
salts of the compounds described herein are pharmaceuti 
cally acceptable acid addition salts and pharmaceutically 
acceptable base addition salts . 
[ 0130 ] “ Pharmaceutically acceptable acid addition salt ” 
refers to those salts which retain the biological effectiveness 
and properties of the free bases , which are not biologically 
or otherwise undesirable , and which are formed with inor 
ganic acids such as hydrochloric acid , hydrobromic acid , 
sulfuric acid , nitric acid , phosphoric acid , hydroiodic acid , 
hydrofluoric acid , phosphorous acid , and the like . Also 
included are salts that are formed with organic acids such as 
aliphatic mono - and dicarboxylic acids , phenyl - substituted 
alkanoic acids , hydroxy alkanoic acids , alkanedioic acids , 
aromatic acids , aliphatic and . aromatic sulfonic acids , etc . 
and include , for example , acetic acid , trifluoroacetic acid , 
propionic acid , glycolic acid , pyruvic acid , oxalic acid , 
maleic acid , malonic acid , succinic acid , fumaric acid , 
tartaric acid , citric acid , benzoic acid , cinnamic acid , man 
delic acid , methanesulfonic acid , ethanesulfonic acid , 
p - toluenesulfonic acid , salicylic acid , and the like . Exem 
plary salts thus include sulfates , pyrosulfates , bisulfates , 
sulfites , bisulfites , nitrates , phosphates , monohydrogenphos 
phates , dihydrogenphosphates , metaphosphates , pyrophos 
phates , chlorides , bromides , iodides , acetates , trifluoroac 
etates , propionates , caprylates , isobutyrates , oxalates , 
malonates , succinate suberates , sebacates , fumarates , 
maleates , mandelates , benzoates , chlorobenzoates , methyl 
benzoates , dinitrobenzoates , phthalates , benzenesulfonates , 
toluenesulfonates , phenylacetates , citrates , lactates , malates , 
tartrates , methanesulfonates , and the like . 
[ 0131 ] Also contemplated are salts of amino acids , such as 
arginates , gluconates , and galacturonates ( see , for example , 
Berge S . M . et al . , “ Pharmaceutical Salts , ” Journal of 
Pharmaceutical Science , 66 : 1 - 19 ( 1997 ) ) . Acid addition 
salts of basic compounds may be prepared by contacting the 
free base forms with a sufficient amount of the desired acid 
to produce the salt according to methods and techniques 
with which a skilled artisan is familiar . 
[ 0132 ] “ Pharmaceutically acceptable base addition salt ” 
refers to those salts that retain the biological effectiveness 
and properties of the free acids , which are not biologically 
or otherwise undesirable . These salts are prepared from 
addition of an inorganic base or an organic base to the free 
acid . Pharmaceutically acceptable base addition salts may be 
formed with metals or amines , such as alkali and alkaline 
earth metals or organic amines . Salts derived from inorganic 
bases include , but are not limited to , sodium , potassium , 
lithium , ammonium , calcium , magnesium , iron , zinc , cop 
per , manganese , aluminum salts and the like . Salts derived 
from organic bases include , but are not limited to , salts of 
primary , secondary , and tertiary amines , substituted amines 
including naturally occurring substituted amines , cyclic 
amines and basic ion exchange resins , for example , isopro 
pylamine , trimethylamine , diethylamine , triethylamine , 
tripropylamine , ethanolamine , diethanolamine , 2 - dimethyl 
aminoethanol , 2 - diethylaminoethanol , dicyclohexylamine , 
lysine , arginine , histidine , caffeine , procaine , N , N - dibenzy 
lethylenediamine , chloroprocaine , hydrabamine , choline , 
betaine , ethylenediamine , ethylenedianiline , N - methylglu 
camine , glucosamine , methylglucamine , theobromine , 
purines , piperazine , piperidine , N - ethylpiperidine , 
polyamine resins and the like . See Berge et al . , supra . 
[ 0133 ] “ Prodrug ” is meant to indicate a compound that 
may be converted under physiological conditions or by 

NH 

HN N 

N 

NH KA OH 

[ 0128 ] " Optional ” or “ optionally ” means that a subse 
quently described event or circumstance may or may not 
occur and that the description includes instances when the 
event or circumstance occurs and instances in which it does 
not . For example , " optionally substituted aryl ” means that 
the aryl radical may or may not be substituted and that the 
description includes both substituted aryl radicals and aryl 
radicals having no substitution . 
[ 0129 ] “ Pharmaceutically acceptable salt ” includes both 
acid and base addition salts . A pharmaceutically acceptable 
salt of any one of the pyrazole compounds described herein 
is intended to encompass any and all pharmaceutically 
suitable salt forms . Preferred pharmaceutically acceptable 
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solvolysis to a biologically active compound described 
herein . Thus , the term “ prodrug ” refers to a precursor of a 
biologically active compound that is pharmaceutically 
acceptable . A prodrug may be inactive when administered to 
a subject , but is converted in vivo to an active compound , for 
example , by hydrolysis . The prodrug compound often offers 
advantages of solubility , tissue compatibility or delayed 
release in a mammalian organism ( see , e . g . , Bundgard , H . , 
Design of Prodrugs ( 1985 ) , pp . 7 - 9 , 21 - 24 ( Elsevier , Amster 
dam ) . 
[ 0134 ] A discussion of prodrugs is provided in Higuchi , T . , 
et al . , " Pro - drugs as Novel Delivery Systems , " A . C . S . Sym 
posium Series , Vol . 14 , and in Bioreversible Carriers in Drug 
Design , ed . Edward B . Roche , American Pharmaceutical 
Association and Pergamon Press , 1987 . 
[ 0135 ] The term “ prodrug ” is also meant to include any 
covalently bonded carriers , which release the active com 
pound in vivo when such prodrug is administered to a 
mammalian subject . Prodrugs of an active compound , as 
described herein , may be prepared by modifying functional 
groups present in the active compound in such a way that the 
modifications are cleaved , either in routine manipulation or 
in vivo , to the parent active compound . Prodrugs include 
compounds wherein a hydroxy , amino or mercapto group is 
bonded to any group that , when the prodrug of the active 
compound is administered to a mammalian subject , cleaves 
to form a free hydroxy , free amino or free mercapto group , 
respectively . Examples of prodrugs include , but are not 
limited to , acetate , formate and benzoate derivatives of 
alcohol or amine functional groups in the active compounds 
and the like . 
[ 0136 ] The term “ acceptable ” with respect to a formula 
tion , composition or ingredient , as used herein , means 
having no persistent detrimental effect on the general health 
of the subject being treated . 
[ 0137 ] The term “ modulate ” as used herein , means to 
interact with a target either directly or indirectly so as to alter 
the activity of the target , including , by way of example only , 
to enhance the activity of the target , to inhibit the activity of 
the target , to limit the activity of the target , or to extend the 
activity of the target . 
[ 0138 ] The term “ modulator ” as used herein , refers to a 
molecule that interacts with a target either directly or indi 
rectly . The interactions include , but are not limited to , the 
interactions of an agonist , partial agonist , an inverse agonist , 
antagonist , degrader , or combinations thereof . In some 
embodiments , a modulator is an agonist . 
[ 0139 ] The terms " administer , " " administering " , " admin 
istration , " and the like , as used herein , refer to the methods 
that may be used to enable delivery of compounds or 
compositions to the desired site of biological action . These 
methods include , but are not limited to oral routes , intraduo 
denal routes , parenteral injection ( including intravenous , 
subcutaneous , intraperitoneal , intramuscular , intravascular 
or infusion ) , topical and rectal administration . Those of skill 
in the art are familiar with administration techniques that can 
be employed with the compounds and methods described 
herein . In some embodiments , the compounds and compo 
sitions described herein are administered orally . 
[ 0140 ] The terms “ co - administration ” or the like , as used 
herein , are meant to encompass administration of the 
selected therapeutic agents to a single patient , and are 
intended to include treatment regimens in which the agents 

are administered by the same or different route of adminis 
tration or at the same or different time . 
[ 0141 ] The terms “ effective amount ” or “ therapeutically 
effective amount , ” as used herein , refer to a sufficient 
amount of an agent or a compound being administered , 
which will relieve to some extent one or more of the 
symptoms of the disease or condition being treated . The 
result includes reduction and / or alleviation of the signs , 
symptoms , or causes of a disease , or any other desired 
alteration of a biological system . For example , an “ effective 
amount ” for therapeutic uses is the amount of the compo 
sition comprising a compound as disclosed herein required 
to provide a clinically significant decrease in disease symp 
toms . An appropriate “ effective " amount in any individual 
case is optionally determined using techniques , such as a 
dose escalation study . 
[ 0142 ] The terms “ enhance ” or “ enhancing , " as used 
herein , means to increase or prolong either in potency or 
duration a desired effect . Thus , in regard to enhancing the 
effect of therapeutic agents , the term " enhancing ” refers to 
the ability to increase or prolong , either in potency or 
duration , the effect of other therapeutic agents on a system . 
An “ enhancing - effective amount , ” as used herein , refers to 
an amount adequate to enhance the effect of another thera 
peutic agent in a desired system . 
[ 0143 ] The term “ pharmaceutical combination ” as used 
herein , means a product that results from the mixing or 
combining of more than one active ingredient and includes 
both fixed and non - fixed combinations of the active ingre 
dients . The term “ fixed combination ” means that the active 
ingredients , e . g . a compound described herein , or a phar 
maceutically acceptable salt thereof , and a co - agent , are both 
administered to a patient simultaneously in the form of a 
single entity or dosage . The term " non - fixed combination " 
means that the active ingredients , e . g . a compound described 
herein , or a pharmaceutically acceptable salt thereof , and a 
co - agent , are administered to a patient as separate entities 
either simultaneously , concurrently or sequentially with no 
specific intervening time limits , wherein such administration 
provides effective levels of the two compounds in the body 
of the patient . The latter also applies to cocktail therapy , e . g . 
the administration of three or more active ingredients . 
[ 0144 ] The terms “ kit ” and “ article of manufacture ” are 
used as synonyms . 
[ 0145 ] The term “ subject ” or “ patient ” encompasses mam 
mals . Examples of mammals include , but are not limited to , 
any member of the Mammalian class : humans , non - human 
primates such as chimpanzees , and other apes and monkey 
species ; farm animals such as cattle , horses , sheep , goats , 
swine ; domestic animals such as rabbits , dogs , and cats ; 
laboratory animals including rodents , such as rats , mice and 
guinea pigs , and the like . In one aspect , the mammal is a 
human . 
[ 0146 ] As used herein , “ treatment ” or “ treating ” or “ pal 
liating ” or “ ameliorating ” are used interchangeably herein . 
These terms refers to an approach for obtaining beneficial or 
desired results including but not limited to therapeutic 
benefit and / or a prophylactic benefit . By “ therapeutic ben 
efit ” is meant eradication or amelioration of the underlying 
disorder being treated . Also , a therapeutic benefit is achieved 
with the eradication or amelioration of one or more of the 
physiological symptoms associated with the underlying dis 
order such that an improvement is observed in the patient , 
notwithstanding that the patient may still be afflicted with 
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the underlying disorder . For prophylactic benefit , the com 
positions may be administered to a patient at risk of devel 
oping a particular disease , or to a patient reporting one or 
more of the physiological symptoms of a disease , even 
though a diagnosis of this disease may not have been made . 
[ 0147 ] Compounds 
10148 ) Compounds described herein , including pharma 
ceutically acceptable salts , and pharmaceutically acceptable 
solvates thereof , that modulate IRE1 mediated signaling , 
directly or indirectly . 
[ 0149 ] Provided in one aspect is a compound of Formula 
( I ) , or a pharmaceutically acceptable salt , or solvate thereof : 

Formula ( I ) 
R41 

N A 

( R ' ) n 
R42 

R43 

wherein , 

[ 0156 ] each R ' is independently H , optionally substituted 
C1 - C4alkyl , optionally substituted C1 - C4heteroalkyl , 
optionally substituted C1 - C fluoroalkyl , optionally sub 
stituted C3 - C . cycloalkyl , optionally substituted 
C2 - Cioheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0157 ] or two R8 are taken together with the N atom to 
which they are attached to form an optionally substituted 
heterocycle ; 

[ 0158 ] each Rº is independently optionally substituted 
C - C alkyl , optionally substituted C - C heteroalkyl , or 
optionally substituted C - C4fluoroalkyl , optionally sub 
stituted C3 - C . cycloalkyl , optionally substituted 
C2 - Cloheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0159 ] A² is N or CR4 ; 
[ 0160 ] R4 , R41 , R42 , and R43 are each independently H , 
halogen , optionally substituted C , - C4alkyl , optionally 
substituted C - C4fluoroalkyl , optionally substituted aryl , 
or — ORO 

[ 0161 ] Riº is independently H , optionally substituted 
C - C alkyl , optionally substituted C , - C4fluoroalkyl , 
optionally substituted C , - C heteroalkyl , optionally sub 
stituted C3 - C . cycloalkyl , optionally substituted 
C2 - C1oheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0162 ] ring A is a monocyclic carbocycle or a monocyclic 
heterocycle ; 

[ 0163 ] each R is independently H , halogen , CN , 
- ORI , SR11 , - N ( R11 ) 2 , optionally substituted 
CZ - C4alkyl , optionally substituted CZ - C4fluoroalkyl , 
optionally substituted C1 - C4heteroalkyl , optionally sub 
stituted Cz - Cocycloalkyl , optionally substituted 
C2 - C1oheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0164 ] each R11 is independently H , optionally substituted 
C / - C alkyl , optionally substituted C , - C4fluoroalkyl , 
optionally substituted C . - C heteroalkyl , optionally sub 
stituted Cz - Cocycloalkyl , optionally substituted 
C2 - C1oheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0165 ] n is 0 , 1 , 2 , 3 , or 4 ; 
[ 0166 ] R4 and Rs are each independently H , halogen , 

- CN , OR ! ? , - SR12 , - N ( R12 ) 2 , optionally substi 
tuted C , - C alkyl , optionally substituted C , - C fluoroalkyl , 
optionally substituted C - Cdheteroalkyl , optionally sub 
stituted C3 - C . cycloalkyl , optionally substituted 
C2 - Cloheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; and 

[ 0167 ] R12 is independently H , optionally substituted 
CZ - C alkyl , optionally substituted C1 - C4fluoroalkyl , 
optionally substituted C1 - C heteroalkyl , optionally sub 
stituted C3 - C . cycloalkyl , optionally substituted 
C2 - Cioheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl . 

[ 0168 ] In some embodiments , 

is a substituted C3 - C10 cycloalkyl that is substituted with 
1 - 3R1 and 0 - 3R ? ; 
[ 0150 ] each R ' is independently - OR " , SR " , - S ( = O ) 

R ” , - S ( O ) , R ' , or - N ( R ) 2 ; 
[ 0151 ] each R2 is independently H , halogen , CN , 

ORS , SRS , SEOR ” , - S ( O ) 2R ” , - S ( O ) 2N 
( R $ ) 2 , - NR8S ( O ) 2R " , CLOR , OCTOR , 
CO R8 , OCO , R , — N ( R $ ) 2 , OCO ) N ( R? ) 2 , 

- NR $ C OR " , - NR $ C O ) OR ” , optionally substi 
tuted C , - C4alkyl , optionally substituted C , - C4fluoroalkyl , 
optionally substituted C , - C heteroalkyl , optionally sub 
stituted Cz - C . cycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 

[ 0152 ] each R is independently H , optionally substituted 
C - C alkyl , optionally substituted C1 - C heteroalkyl , 
optionally substituted C , - C fluoroalkyl , — X - optionally 
substituted C1 - C4alkyl , - X - optionally substituted 
C , - C heteroalkyl , — X - optionally substituted 
C - C fluoroalkyl , optionally substituted C3 - C . cycloalkyl , 
optionally substituted C2 - Cloheterocycloalkyl , optionally 
substituted aryl , or optionally substituted heteroaryl ; 

[ 0153 ] or two R are taken together with the N atom to 
which they are attached to form an optionally substituted 
heterocycle ; 

[ 0154 ] X is — ( C = 0 ) ; 
[ 0155 ] each R ' is independently optionally substituted 

C , - C alkyl , optionally substituted C1 - C heteroalkyl , 
optionally substituted C - C4fluoroalkyl , optionally sub 
stituted C3 - Côcycloalkyl , optionally substituted 
C2 - C1oheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl ; 
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[ 0175 ] In some embodiments is substituted C4 - C , cycloalkyl that is substituted with 1 - 3R 
and 0 - 3R2 . 
[ 0169 ] In some embodiments , 

or 

RO 
CV 

( R4 ) 

and 
q is 0 , 1 , 2 , or 3 . 
[ 0170 ] In some embodiments , 

NH ; 

CV - N ( RO ) 2 , 

Caberes como el contents of the sube 
( R ? ) toka 

KAR - OR , or 

( RO ) N ( R™ ) 2 
( R ) 

OR " , 

R? is H , optionally substituted C ; - C alkyl , optionally sub 
stituted C , - C heteroalkyl , optionally substituted 
C2 - C fluoroalkyl , - X - optionally substituted C . - C alkyl , 
— X - optionally substituted C - Cyheteroalkyl , or — X - op 
tionally substituted C , - C4fluoroalkyl ; q is 0 or 1 ; and R² is 
H , optionally substituted C , - C4alkyl , optionally substituted 
C , - C heteroalkyl , or optionally substituted 
C - C4fluoroalkyl . 
[ 0176 ] In some embodiments , R is H . In some embodi 
ments , A2 is N . In some embodiments , A is CR4 . In some 
embodiments , R4 is H , optionally substituted C1 - C4alkyl , or 
optionally substituted C , - C fluoroalkyl . In some embodi 
ments , R4 is H . In some embodiments , R41 is H , optionally 
substituted C . - C alkyl , or optionally substituted 
C / - C fluoroalkyl . In some embodiments , R4 is H . In some 
embodiments , R42 is H , optionally substituted C , - C4alkyl , 
or optionally substituted C - C fluoroalkyl . In some embodi 
ments , R42 is H . In some embodiments , R43 is H , halogen , 
optionally substituted C , - C alkyl , optionally substituted 
C / - C fluoroalkyl , optionally substituted aryl , or — OR19 . In 
some embodiments , R43 is H , halogen , optionally substi 
tuted C , - C4alkyl , optionally substituted C , - C fluoroalkyl , or 
- OR10 . In some embodiments , R43 is optionally substituted 
C2 - C alkyl . In some embodiments , R43 is methyl , ethyl , 
propyl or butyl . In some embodiments , R4S is ORiº and 
Rºis methyl , ethyl , propyl or butyl . In some embodiments , 
ring A is phenylene or a monocyclic C3 - Cycycloalkylene 
that is selected from cyclopropylene , cyclobutylene , cyclo 
pentylene , cyclohexylene , cycloheptylene , and cycloocty 
lene . In some embodiments , ring A is phenylene . 
[ 0177 ] In some embodiments , 

[ 0171 ] qis 0 , 1 , 2 , or 3 . 
[ 0172 ] In some embodiments , 

- N ( R ) 2 or 

( R ) 

N ( RO ) 2 

mm 
( R ) 

and 
[ 0173 ] is 0 , 1 , 2 , or 3 . 
[ 0174 ] In some embodiments , q is 0 or 1 . In some embodi 
ments , each Rº is independently H , optionally substituted 
C1 - C4alkyl , optionally substituted C1 - C heteroalkyl , option 
ally substituted C1 - C4fluoroalkyl , — X - optionally substi 
tuted C , - C alkyl , X - optionally substituted 
C2 - C heteroalkyl , or — X - optionally substituted 
C , - C4fluoroalkyl . In some embodiments , each R is inde 
pendently H . In some embodiments , each R ? is indepen 
dently H , optionally substituted C , - C alkyl , optionally sub 
stituted C1 - C heteroalkyl , or optionally substituted 
C1 - C4fluoroalkyl . 

[ 0178 ] In some embodiments , ring A is a monocyclic 
C , - C heteroarylene containing 1 - 4 N atoms , and 0 or 1 0 or 
S atom , or a monocyclic C , - Czheteroarylene containing 0 - 4 
N atoms , and 10 or S atom . In some embodiments , ring A 
is a monocyclic 6 - membered heteroarylene selected from 
pyridinylene , pyrimidinylene , pyrazinylene , and pyridazi 
nylene . In some embodiments , ring A is pyridinylene . 
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[ 0179 ] In some embodiments , - continued 
R3 
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tot mad 
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[ 0180 ] In some embodiments , VY 

[ ? R3 
R3 Loy . koy 5 is 5 Or 

N 

non / n 

R3 R3 
R3 

? 

[ 0181 ] In some embodiments , ring A is a monocyclic 
5 - membered heteroarylene selected from furanylene , thie 
nylene , pyrrolylene , oxazolylene , thiazolylene , imida 
zolylene , pyrazolylene , triazolylene , tetrazolylene , isox 
azolylene , isothiazolylene , oxadiazolylene , and 
thiadiazolylene . In some embodiments , ring A is 
oxazolylene , thiazolylene , imidazolylene , pyrazolylene , or 
oxadiazolylene . In some embodiments , ring A is pyra 
zolylene . 
[ 0182 ] In some embodiments , 

R 

mm 
ty min 

RS 13 NE NEN 
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- continued - continued 
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[ 0184 ] In some embodiments 
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[ 0185 ] In some embodiments , ring A is a ring A is a 
monocyclic C2 - Cgheterocycloalkylene containing at least 1 
N atom in the ring that is selected from aziridinylene , 
azetidinylene , pyrrolidinylene , piperidinylene , piperazi 
nylene , and azepanylene . In some embodiments , each Rº is 
independently H , halogen , CN , OR11 , - SR11 , option 
ally substituted C - C4alkyl , or optionally substituted 
CZ - C4fluoroalkyl ; and n is 1 , 2 , or 3 . In some embodiments , 
R® is optionally substituted C - C alkyl . 
[ 0186 ] In some embodiments , R ’ is methyl , ethyl , propyl , 
or butyl . In some embodiments , R * is OR11 . In some 
embodiments , R11 is H , optionally substituted C - C alkyl , or 
optionally substituted C - C fluoroalkyl . In some embodi 
ments , Rll is methyl , ethyl , propyl , or butyl . In some 
embodiments , R is CFz or — CH CF3 . In some embodi 
ments , R4 is H , halogen , CN , OR12 , - SR12 , - N ( R12 ) 
2 , optionally substituted C , - C alkyl , or optionally substi 
tuted C , - C fluoroalkyl . In some embodiments , R4 is H . In 
some embodiments , R * is halogen . In some embodiments , 
R4 is _ C1 , Br , F , or — I . In some embodiments , R4 is 
OR12 . In some embodiments , R12 is H , optionally substi 

tuted C , - C alkyl , or optionally substituted C - C fluoroalkyl . 
In some embodiments , R4 is optionally substituted 
C1 - C4alkyl . In some embodiments , R4 is methyl , ethyl , 
propyl , or butyl . In some embodiments , R4 is optionally 

1918 ) In some embotiments [ 0183 ] In some embodiments 

P3 

wprow 
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- continued 
( R ? ) 

n 

N ( R ) 2 

substituted C , - C4fluoroalkyl . In some embodiments , R4 is 
- CF , or — CH , CFz . In some embodiments , RS is H , halo 
gen , CN , OR12 , SR1 ? , - N ( R12 ) 2 , optionally substi 
tuted C . - C alkyl , or optionally substituted C , - C4fluoroalkyl . 
In some embodiments , R is H . In some embodiments , Ris 
halogen . In some embodiments , RS is Cl , Br , F , or 
- I . In some embodiments , R is OR12 . In some embodi 

ments , R12 is H , optionally substituted C1 - C alkyl , or 
optionally substituted C . - C fluoroalkyl . In some embodi 
ments , R is optionally substituted C . - C4alkyl . In some 
embodiments , R is methyl , ethyl , propyl , or butyl . In some 
embodiments , R is optionally substituted C , - C4fluoroalkyl . 
In some embodiments , R is - CF3 or CH2CF3 . 
[ 0187 ] In some embodiments , the compound has the struc 
ture of formula ( la ) 

( la ) 
R41 

R4 
or more s ZI 

NH 
R42 

R43 

[ 0188 ] In some embodiments , the compound has the struc 
ture of formula ( lb ) 

and 
qis 0 or 1 . 
[ 0191 ] In some embodiments , each R is independently H , 
optionally substituted C , - C alkyl , optionally substituted 
C - C heteroalkyl , optionally substituted C - C4fluoroalkyl , 
— X - optionally substituted C , - C alkyl , — X - optionally sub 
stituted C . - C heteroalkyl , or — X - optionally substituted 
CZ - C4fluoroalkyl . In some embodiments , each R is inde 
pendently H . In some embodiments , each R2 is indepen 
dently H , optionally substituted C , - C alkyl , optionally sub 
stituted C , - C heteroalkyl , or optionally substituted 
C , - C fluoroalkyl . In some embodiments , A2 is N . In some 
embodiments , A is CR4 . In some embodiments , R4 is H , 
optionally substituted C , - C alkyl , or optionally substituted 
C2 - C fluoroalkyl . In some embodiments , R4 is H . In some 
embodiments , R41 is H , optionally substituted C . - C alkyl , 
or optionally substituted C , - C4fluoroalkyl . In some embodi 
ments , R41 is H . In some embodiments , R42 is H , optionally 
substituted C , - C alkyl , or optionally substituted 
C - C fluoroalkyl . In some embodiments , R42 is H . In some 
embodiments , R43 is H , halogen , optionally substituted 
C , - C alkyl , optionally substituted C - C fluoroalkyl , option 
ally substituted aryl , or — OR10 . In some embodiments , R43 
is H , halogen , optionally substituted C , - C alkyl , optionally 
substituted C , - C fluoroalkyl , or OR10 . In some embodi 
ments , R43 is optionally substituted C , - C alkyl . In some 
embodiments , R43 is methyl , ethyl , propyl , or butyl . In some 
embodiments , R43 is ethyl . In some embodiments , ring A is 
phenylene . In some embodiments , ring A is a monocyclic 
6 - membered heteroarylene selected from pyridinylene , 
pyrimidinylene , pyrazinylene , and pyridazinylene . In some 
embodiments , ring A is pyridinylene . In some embodiments , 
ring A is a monocyclic 5 - membered heteroarylene selected 
from furanylene , thienylene , pyrrolylene , oxazolylene , thi 
azolylene , imidazolylene , pyrazolylene , triazolylene , tetra 
zolylene , isoxazolylene , isothiazolylene , oxadiazolylene , 
and thiadiazolylene . In some embodiments , ring A is pyra 
zolylene . In some embodiments , each R? is independently H , 
OR ! ! , optionally substituted C - C alkyl , or optionally 

substituted C - C fluoroalkyl ; and n is 1 , 2 , or 3 . In some 
embodiments , R is H , optionally substituted C - C alkyl , or 
optionally substituted C , - C fluoroalkyl . In some embodi 
ments , R4 and R? are each independently H , halogen , CN , 

OR12 , SR12 , — N ( R12 ) 2 , optionally substituted 
C1 - C alkyl , or optionally substituted C - C fluoroalkyl . 
[ 0192 ] In some embodiments , the compound has the struc 
ture of formula ( Id 

( Id ) 

( 16 ) 

R41 

H 
( R ) n 

R42 1 
R43 

[ 0189 ] In some embodiments , the compound has the struc 
ture of formula ( Ic ) 

( Ic ) 

0 = S R4 
N 

( R ' n 

R43 

[ 0190 ] In some embodiments , R * O 
S N 

( R ' n tokom . To quo - N ( R ) 2 or R43 

( R ) 
and R43 is optionally substituted CZ - C4 alkyl . ) 
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[ 0193 ] In some embodiments , the compound has the struc - 
ture of formula ( Ie ) 

( le ) 

RA OS N N 

R43 
RS 

[ 0194 ] In some embodiments , the compound has the struc 
ture of formula ( If ) 

( If ) 

ally substituted CZ - C4fluoroalkyl , — X - optionally substi 
tuted C - C alkyl , - X - optionally substituted 
C1 - C4heteroalkyl , or — X - optionally substituted 
C1 - C fluoroalkyl ; 
[ 0199 ] each R2 is independently H , optionally substituted 
C1 - C4alkyl , optionally substituted C , - C heteroalkyl , or 
optionally substituted C , - C4fluoroalkyl ; 
[ 0200 ] A² is N ; 
[ 0201 ] R41 is H ; 
[ 0202 ] R42 is H , optionally substituted C . - C alkyl , or 
optionally substituted CZ - C4fluoroalkyl ; 
[ 0203 ] R43 is methyl , ethyl , propyl or butyl ; 
[ 0204 ] ring A is a monocyclic 6 - membered heteroarylene 
selected from pyridinylene , pyrimidinylene , pyrazinylene , 
and pyridazinylene ; 
[ 0205 ] R3 is independently H , halogen , CN , — OR ! , 
SR ! ! , optionally substituted C , - C alkyl , or 

[ 0206 ] optionally substituted C - C fluoroalkyl ; and n is 1 , 
2 , or 3 ; R " is independently H , optionally substituted 
C1 - C4alkyl , optionally substituted C1 - C4fluoroalkyl , option 
ally substituted C - Cheteroalkyl , optionally substituted 
C3 - C . cycloalkyl , optionally substituted 
C2 - Cloheterocycloalkyl , optionally substituted aryl , or 
optionally substituted heteroaryl 
[ 0207 ] R4 is Cl , Br , - F , or — I ; 
[ 0208 ] and R? is hydrogen . 
[ 0209 ] In exemplary embodiments , provided herein is a 
compound of Formula ( 1 ) , or a pharmaceutically acceptable 
salt , or solvate thereof : 

RH O = S 
NH NH2 . 

( R3 ) 
R43 

[ 0195 ] In some embodiments , ring A is phenylene , pyridi 
nylene , pyrazolylene , thiazolylene , imidazolylene , 
oxazolylene , or oxadiazolylene . In some embodiments , R 
and Rare each independently H , halogen , CN , OR12 , 
- SR12 , — N ( R12 ) 2 , optionally substituted C - C alkyl , or 

optionally substituted C , - C4fluoroalkyl . 
[ 0196 ] In exemplary embodiments , provided herein is a 
compound of Formula ( I ) , or a pharmaceutically acceptable 
salt , or solvate thereof : 

Formula ( I ) 

Formula ( I ) R41 

RAI Olomon S N 
NH S ( R ' ) n 

NH RA2 
R43 

R42 
R43 

[ 0210 ] wherein , 
[ 0197 ] wherein , 

probaro no ano 
Tot @ . . . 10 . K . 
to the 

- N ( RO ) 2 or 
N ( R ) or 

( R ? ) 
( R2 ) ( R ? ) 

N ( R6 ) 2 
N ( R6 ) 2 

and q is 0 , 1 , 2 , or 3 ; 
[ 0198 ] each Rº is independently H , optionally substituted 
C , - C alkyl , optionally substituted C , - C heteroalkyl , option 

and q is 0 , 1 , 2 , or 3 ; 
[ 0211 ] each R is independently H , optionally substituted 
CZ - C4alkyl , optionally substituted C1 - C heteroalkyl , option 
ally substituted C1 - C4fluoroalkyl , — X - optionally substi 
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[ 0233 ] and R $ is hydrogen . 
[ 0234 ] In exemplary embodiments , provided herein is a 
compound of Formula ( I ) , or a pharmaceutically acceptable 
salt , or solvate thereof : 

tuted C - C alkyl , - X - optionally substituted 
C - Cdheteroalkyl , or — X - optionally substituted 
C , - C4fluoroalkyl ; 
[ 0212 ] each R² is independently H , optionally substituted 
C - C alkyl , optionally substituted C , - C heteroalkyl , or 
optionally substituted C , - C fluoroalkyl ; 
[ 0213 ] A² is N ; 
10214 ] R41 is H ; 
[ 0215 ] R42 is H ; 
[ 0216 ] R43 is methyl , ethyl , propyl or butyl ; 
[ 0217 ] ring A is pyridinylene ; 
[ 0218 ] R is methyl , ethyl , propyl , or butyl and n is 1 , 2 or 

Formula ( I ) 
R41 

S R4 IZ 
3 ; TZ 

R42 
R43 

[ 0219 ] R * is Cl , Br , F , or — I ; 
[ 0220 ] and R is hydrogen . 
[ 0221 ] In exemplary embodiments , provided herein is a 
compound of Formula ( 1 ) , or a pharmaceutically acceptable 
salt , or solvate thereof : [ 0235 ] wherein , 

Formula ( I ) 
RAI 

- N ( R ) 2 
or 

Om R4 vero tota N ( R4 ) ? 

R42 
R43 

[ 0222 ] wherein . 
N ( R ) 2 

- N ( Rº ) 2 Toka or 

( R ) 

N ( R ) 2 

and q is 0 , 1 , 2 , or 3 ; 
[ 0223 ] each R is independently H , optionally substituted 
C1 - C4alkyl , optionally substituted C1 - C4heteroalkyl , option 
ally substituted C , - C fluoroalkyl , — X - optionally substi 
tuted CZ - C4alkyl , - X - optionally substituted 
C2 - C heteroalkyl , or — X - optionally substituted 
CZ - C4fluoroalkyl ; 
[ 0224 ] each R² is independently H , optionally substituted 
C2 - C alkyl , optionally substituted C1 - C heteroalkyl , or 
optionally substituted C - C fluoroalkyl ; 
[ 0225 ] A2 is N ; 
[ 0226 ] R41 is H ; 
[ 0227 ) R42 is H ; 
[ 0228 ] R43 is methyl , ethyl , propyl or butyl ; 
( 02291 wherein ring A is pyridinylene ; 
[ 0230 ] R3 is OR1 and n is 1 , 2 or 3 ; 
[ 0231 ] Rll is methyl , ethyl , propyl , or butyl 
[ 0232 ] R4 is Cl , Br , F , or — I ; 

and q is 0 , 1 , 2 , or 3 ; 
[ 0236 ] each R is independently H , optionally substituted 
C1 - C4alkyl , optionally substituted C1 - C4heteroalkyl , option 
ally substituted C , - C fluoroalkyl , - X - optionally substi 
tuted C - C alkyl , X - optionally substituted 
C / - C heteroalkyl , or — X - optionally substituted 
C - C fluoroalkyl ; 
[ 0237 ] each R² is independently H , optionally substituted 
C / - C alkyl , optionally substituted C , - Cyheteroalkyl , or 
optionally substituted C , - C fluoroalkyl ; 
[ 0238 ] A ’ is N ; 
[ 0239 ] R41 is H ; 
[ 0240 ] R42 is H ; 
[ 0241 ] R43 is methyl , ethyl , propyl or butyl ; 
[ 0242 ] wherein ring A is pyridinylene ; 
[ 0243 ] R3 is OR11 and n is 1 , 2 or 3 ; 
[ 0244 ] R ' I is CF , or - CH CFz 
[ 0245 ] R4 is Cl , Br , F , or - 1 ; 
[ 0246 ] and RS is hydrogen . 
[ 0247 ] In some embodiments , a compound described 
herein is selected from any one of the compounds from 
Table 1 . 
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TABLE 1 

Compound 
No . Structure Name 

NH2 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) 
quinazolin - 6 - yl ) - 1 - methyl 

1H - pyrazol - 3 - yl ) - 2 
chlorobenzenesulfonamide 

N ONN aco 3 NH 

N 

Ci 0 11 
N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 

aminocyclohexyl ) amino ) 
quinazolin - 6 - yl ) - 3 
methylphenyl ) - 2 

chlorobenzenesulfonamide 
NH 

Ci NH C 
N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 

aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 3 

methylphenyl ) - 2 
chlorobenzenesulfonamide NH 

NH 

NH2 0 0 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 4 
methylpyridin - 2 - yl ) - 2 

chlorobenzenesulfonamide NH * = N NH 

Ci 0 NH2 C N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) 

quinazolin - 6 - yl ) - 4 
methylpyridin - 2 - yl ) - 2 

chlorobenzenesulfonamide NH 
NH 

N - ( 5 - ( 2 - ( ( ( 18 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 1 

methyl - 1 H - pyrazol - 3 - yl ) - 2 
chlorobenzenesulfonamide 

ÇI ? 0 - N 

NH 
ZZ 



US 2018 / 0346446 A1 Dec . 6 , 2018 
21 

TABLE 1 - continued 
Compound 

No . Structure Name 

F3C NH2 N - ( 4 - ( 2 - ( ( ( 18 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
methylphenyl ) - 2 
( trifluoromethyl ) 

benzenesulfonamide NH 

F3CO 12 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 3 

methylphenyl ) - 2 
( trifluoromethoxy ) 
benzenesulfonamide NH 

C NH2 0 0 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
methylphenyl ) - 2 , 5 

dichlorobenzenesulfonamide NH 
NH 

Bagamo 
papaha 3 
Scoala z 
occa 3 

10 NH2 N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
methylphenyl ) - 2 

fluorobenzenesulfonamide 
NH 

11 NH2 0 , 0 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) 

quinazolin - 6 - yl ) - 3 
methylphenyl ) - 3 

chlorobenzenesulfonamide 
SN 

ANH 

12 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino - 8 
ethylquinazolin - 6 - yl ) - 3 

methylphenyl ) - 4 
chlorobenzenesulfonamide N 

NH 
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TABLE 1 - continued 

Compound 
No . Structure Name 

13Me? a i 13 N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino - 8 
ethylquinazolin - 6 - yl ) - 3 

methylphenyl ) - 2 
methoxybenzenesulfonamide ZI 

NH odpad 3 
Cocoa = 
14 . 

CI O 11 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
( trifluoromethyl ) phenyl ) - 2 
chlorobenzenesulfonamide NH 

NH 

15 1111 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
methylphenyl ) 

benzenesulfonamide NH 
NH 

16 NH2 CI 0 C N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 
methylpyridin - 2 - yl ) - 2 

chlorobenzenesulfonamide 
EN 

NH 

17 17 ÇIO N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
chlorophenyl ) - 2 

chlorobenzenesulfonamide 
N 

NH 

18 NH2 N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) phenyl ) 
2 - chlorobenzenesulfonamide 

S 

NH 
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TABLE 1 - continued 

Compound 
No . 

Compound 
Structure Name 

19 NH2 
OMe 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
methoxyphenyl ) - 2 

chlorobenzenesulfonamide N 
NH 

20 NH2 N - ( 6 - 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 5 
methylpyridin - 3 - yl ) - 2 

chlorobenzenesulfonamide 
NH < 

21 ÇIO NH2 
Me 

N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) 
2 - fluoro - 5 - methylphenyl ) - 2 
chlorobenzenesulfonamide 

0 

NH 
NH 

22 Me Ci NH2 0 0 Me Jobcoad 3 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 2 , 3 

dimethylphenyl ) - 2 
chlorobenzenesulfonamide 

NH 

23 23 NH2 çi 0 N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 4 
methylpyrimidin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

NH 
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TABLE 1 - continued 
Compound 

No . Structure Name 

24 F NH2 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino - 8 
ethylquinazolin - 6 - yl ) - 2 

fluorophenyl ) - 2 
chlorobenzenesulfonamide 

NH 

25 25 çi ve 
N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 

aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) pyrazin 

2 - yl ) - 2 
chlorobenzenesulfonamide 

N Cohapada z " NH 

26 C1 0 ANH , 0 N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) 
quinazolin - 6 - yl ) phenyl - 2 
chlorobenzenesulfonamide 

NH 

NH2 
S 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) pyridin 

2 - yl ) - 2 
chlorobenzenesulfonamide 

SN NH 
NH 

28 
CIO NH2 N - ( 6 - ( 2 - ( ( ( 11 , 4r ) - 4 

aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) pyridin 

3 - yl ) - 2 
chlorobenzenesulfonamide N 

NH 

29 NH , 

0 . 

N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 1H 

pyrazol - 3 - yl ) - 2 
chlorobenzenesulfonamide 

N - NH N 

NH 
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TABLE 1 - continued 
Compound 

No . Structure Name 

30 N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
hydroxyquinazolin - 6 - yl ) - 3 
methylphenyl ) - 2 - chloro - N 
methylbenzenesulfonamide N 

NH 

OH 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
methylphenyl ) - 2 - chloro - N 
methylbenzenesulfonamide 

" NH 

32 NH2 N - ( 6 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 
yl ) pyridazin - 3 - yl ) - 2 

chlorobenzenesulfonamide 
NH depan = 

. Lagane z N - ( 2 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 
yl ) pyrimidin - 5 - yl ) - 2 

chlorobenzenesulfonamide 
N 

" NH 

34 ÇIV 11111 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
ethylphenyl ) - 2 

chlorobenzenesulfonamide 
N 

NH 
NH 

35 35 „ NH2 ÇI N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
fluorophenyl ) - 2 

chlorobenzenesulfonamide 
NH 
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TABLE 1 - continued 
Compound 

No . 
Compound 

Structure Name 

36 

Bersama = 
N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 

aminocyclohexyl ) amino ) - 8 
methoxyquinazolin - 6 - yl ) - 3 

methylphenyl ) - 2 
chlorobenzenesulfonamide ZI 

NH 

37 
C NH2 0 C 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide N 

NH 

38 NH2 

CI o o 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 4 
methylthiazol - 2 - yl ) - 2 

chlorobenzenesulfonamide 
IZ NH 

39 NH2 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 
yl ) pyrimidin - 2 - yl ) - 2 

chlorobenzenesulfonamide 
NH 

40 
u11 

CIO O 

N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
isopropylquinazolin - 6 - yl ) - 1 
methyl - 1 H - pyrazol - 3 - yl ) - 2 
chlorobenzenesulfonamide 

N - N N 

N NH 

41 NH2 
CI o o 

N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) thiazol - 2 
yl ) - 2 

chlorobenzenesulfonamide 
NH 
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TABLE I - continued TABLE 1 - continued 

Compound 
No . Structure Name 

42 

CI NH2 0 . 
N - ( 4 - ( 2 - ( ( ( 11 , 4r ) ) - 4 

aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 2 - fluoro 

5 - methoxyphenyl ) - 2 
chlorobenzenesulfonamide NH 

NH 

43 NH2 

Ci 0 

N - ( 1 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 1H 

pyrazol - 4 - yl ) - 2 
chlorobenzenesulfonamide 

Z 

N NH 

44 NH2 
CI o o 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) isoxazol 
3 - yl ) - 2 

chlorobenzenesulfonamide 
N - 0 

NH NH 

45 NH 

CIO 

N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
methoxyquinazolin - 6 - yl ) - 1 
methyl - 1H - pyrazol - 3 - yl ) - 2 
chlorobenzenesulfonamide 

Z 

NH 

46 46 ço N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 4 
methoxypyrimidin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

N NH 

47 NH2 

Cl 0 . 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
propylquinaozlin - 6 - yl ) - 1 

methyl - 1H - pyrazol - 3 - yl ) - 2 
chlorobenzenesulfonamide 

Z 

N NH 
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TABLE 1 - continued 
Compound 

No . Structure Name 

48 NH2 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) 

quinazolin - 6 - yl ) - 3 
fluorophenyl ) - 2 

chlorobenzenesulfonamide NH 
NH 

N 

49 N - ( 6 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) 
quinazolin - 6 - yl ) pyridazin 

3 - yl ) - 2 
chlorobenzenesulfonamide 

N 

NH 
- NH B ochno z 

FOGO E 
50 50 ÇI NH2 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 

aminocyclohexyl ) amino ) 
quinazolin - 6 - yl ) - 2 
fluorophenyl ) - 2 

chlorobenzenesulfonamide NH 
NH 

NI 51 N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) 

quinazolin - 6 - yl ) - 5 
fluoropyridin - 3 - yl ) - 2 

chlorobenzenesulfonamide 
NH 

52 NH2 CI ÇI O N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 5 
fluoropyridin - 3 - yl ) - 2 

chlorobenzenesulfonamide 
NH 

53 Çi NH 0 C 
N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 

aminocyclohexyl ) amino ) 
quinazolin - 6 - yl ) - 2 , 5 
difluorophenyl ) - 2 

chlorobenzenesulfonamide NH 
NH 

54 NH2 CI O N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) 

quinazolin - 6 - yl ) - 3 
fluoropyridin - 2 - yl ) - 2 

chlorobenzenesulfonamide N V 

NH 
F 
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TABLE 1 - continued 
Compound 

No . Structure Name 

55 Ci 0 C N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 3 
fluoropyridin - 2 - yl ) - 2 

chlorobenzenesulfonamide 
NH 

56 Ci od N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) 

quinazolin - 6 - yl ) - 2 , 3 
difluorophenyl ) - 2 

chlorobenzenesulfonamide 
NH 

o N - ( 4 - ( 3 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) 

isoquinolin - 7 - yl ) - 2 
fluorophenyl ) - 2 

chlorobenzenesulfonamide LZ 
NH 

58 ( S ) - 2 - amino - N - ( ( 11 , 4S ) - 4 - ( 6 
( 4 - ( ( 2 

chlorophenyl ) sulfonamido ) - 3 
fluorophenyl ) - 8 

ethylquinazolin - 2 
yl ) amino ) cyclohexyl ) - 3 
methylbutanamide 

NH HNO Al 

N 
NH 

HN 
N - ( ( 1r , 4r ) - 4 - ( ( 6 - ( 4 - ( ( 2 

chlorophenyl ) sulfonamido ) - 3 
fluorophenyl ) - 8 

ethylquinazolin - 2 
yl ) amino ) cyclohexyl ) 

acetamide 
YN 

NH 

HN 60 ço 2 - chloro - N - ( 4 - ( 8 - ethyl - 2 
( ( ( 11 , 4r ) - 4 

( methylamino ) cyclohexyl ) 
amino ) quinazolin - 6 - yl ) - 2 

fluorophenyl ) 
benzenesulfonamide 

NH 
ANH 
2 
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TABLE 1 - continued 

Compound 
No . Structure Name 

62 Ci 0 0 N - ( 4 - ( 2 - ( ( ( 18 , 4r ) - 4 
aminocyclohexyl ) amino ) 

quinazolin - 6 - yl ) - 3 , 5 
difluorophenyl ) - 2 

chlorobenzenesulfonamide 
N DE NH 

63 C1 0 0 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino - 8 
ethylquinazolin - 6 - yl ) - 2 , 6 

difluorophenyl ) - 2 
chlorobenzenesulfonamide 

N 
IZ 

NH 

65 
?? oc N - ( 6 - ( 2 - ( ( ( 11 , 4r ) - 4 

aminocyclohexyl ) amino ) - 8 
ethylquinaolin - 6 - yl ) - 5 

methoxypyridazin - 3 - yl ) - 2 
chlorobenzenesulfonamide 

N N NH 

66 

CI o o 
N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 

aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 4 

methxoypyridazin - 3 - yl ) - 2 
chlorobenzenesulfonamide 

No N NH 

67 NH2 N - ( 6 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 5 
methylpyridazin - 3 - yl ) - 2 
chlorobenzenesulfonamide 

NON NH 

C100 N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) 

quinazolin - 6 - yl ) - 4 
methylpyrimidin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

IV NH 
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TABLE 1 - continued 
Compound 

No . Structure Name 

C10 

2 - chloro - N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
( dimethylamino ) cyclohexyl ) 
amino ) - 8 - ethylquinazolin 

6 - yl ) - 2 
fluorophenyl ) 

benzenesulfonamide 2 

" NH 

70 C1 0 N - ( 4 - ( 2 - ( ( ( 1R , 3R , 4S ) - 4 
amino - 3 

methylcyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 2 

fluorophenyl ) - 2 
chlorobenzenesulfonamide 

N oboaciz N 
N 

11 F CI N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 2 - fluoro 
3 - methylphenyl ) - 2 

chlorobenzenesulfonamide 
NH 

72 F N - ( 4 - ( 2 - ( ( ( 1R , 3S ) - 3 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 2 

fluorophenyl ) - 2 
chlorobenzenesulfonamide " INH2 . Sebagaaz NH 

73 Ci 0 0 ( S ) - 2 - chloro - N - ( 4 - ( 8 - ethyl - 2 
( piperidin - 3 

ylamino ) quinazolin - 6 - yl ) - 2 
fluorophenyl ) 

benzenesulfonamide 
IN N 

NH 
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TABLE 1 - continued 
Compound 

No . Compound Structure Structure Name 

74 NH2 Lapad 3 N - ( 4 - ( 2 - ( ( ( 1R , 3R , 4R ) - 4 
amino - 3 

methylcyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 2 

fluorophenyl ) - 2 
chlorobenzenesulfonamide NH 

15 N - ( 4 - ( 2 - ( ( ( 1R , 3S ) - 3 
aminocyclohexyl ) amino ) 

quinazolin - 6 - yl ) - 2 
fluorophenyl ) - 2 

chlorobenzenesulfonamide " UNH2 

NH 

76 ( S ) - 2 - chloro - N - ( 2 - fluoro - 4 - ( 2 
( piperidin - 3 

ylamino ) quinazolin - 6 
yl ) phenyl ) benzenesulfonamide YN NH N 

W NH 

77 Clo 
NH2 

N - ( 4 - ( 2 - ( ( ( 1R , 3R ) - 3 
aminocyclopentyl ) amino ) 

quinazolin - 6 - yl ) - 2 
fluorophenyl ) - 2 

chlorobenzenesulfonamide IZ 
NI 

78 CI CI 0 0 
NH2 

N - ( 4 - ( 2 - ( ( ( 1R , 3R ) - 3 
aminocyclopentyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 2 
fluorophenyl ) - 2 

chlorobenzenesulfonamide NH 
NH 

79 Ci 0 0 N - ( 4 - ( 2 - ( ( ( 1R , 3S ) - 3 
aminocyclopentyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 2 
fluorophenyl ) - 2 

chlorobenzenesulfonamide 
NH 

80 CIO O 
NH2 * 1111A 

N - ( 4 - ( 2 - ( ( ( 1R , 3S ) - 3 
aminocyclopentyl ) amino ) 

quinazolin - 6 - yl ) - 2 
fluorophenyl ) - 2 

chlorobenzenesulfonamide N 
- NI 
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TABLE 1 - continued 

Compound 
No . Structure Name 

NH2 N - ( 4 - ( 2 - [ ( 4 
aminobicyclo [ 2 . 2 . 2 ] octan - 1 
yl ) amino ) quinazolin - 6 - yl ) - 2 

fluorophenyl ) - 2 
chlorobenzenesulfonamide OZ N 

- NH 

82 NH2 N - ( 4 - ( 2 - ( ( ( 2r , 5r ) - 5 
aminooctahydropentalen - 2 
yl ) amino ) - 8 - ethylquinazolin 

6 - yl ) - 2 - fluorophenyl ) - 2 
chlorobenzenesulfonamide 

N 
NH 

83 NH2 N - ( 4 - ( 2 - ( ( ( 2r , 5r ) - 5 
aminooctahydropentalen - 2 
yl ) amino ) - 8 - ethylquinazolin 

6 - yl - 2 - fluorophenyl ) - 2 
chlorobenzenesulfonamide 

CI ?? N 

NH 

84 NH2 N - ( 4 - ( 2 - ( ( ( 28 , 5s ) - 5 
aminooctahydropentalen - 2 
yl ) amino ) - 8 - ethylquinazolin 

6 - yl ) - 2 - fluorophenyl ) - 2 
chlorobenzenesulfonamide 

F CI o o 

N 
NH 

XS NH2 N - ( 4 - ( 2 - ( ( ( 28 , 5s ) - 5 
aminooctahydropentalen - 2 
yl ) amino ) quinazolin - 6 - yl ) - 2 

fluorophenyl ) - 2 
chlorobenzenesulfonamide 

C1 

N NH 
NH 



US 2018 / 0346446 A1 Dec . 6 , 2018 
34 

TABLE 1 - continued 
Compound 

No . Structure Name 

86 N - ( 4 - ( 2 - ( ( 4 
aminobicyclo [ 2 . 2 . 1 Jheptan - 1 
yl ) amino ) quinazolin - 6 - yl ) - 2 

fluorophenyl ) - 2 
chlorobenzenesulfonamide ? N 

NH 

87 CI 0 
N - ( 4 - ( 2 - ( ( 4 

aminobicyclo [ 2 . 2 . 2 ] octan - 1 
yl ) amino ) - 8 - ethylquinazolin 

6 - yl ) - 2 - fluorophenyl ) - 2 
chlorobenzenesulfonamide Magao NH 

88 2 - chloro - N - ( 4 - ( 8 - ethyl - 2 
( ( ( 1r , 4r ) - 4 - ( pyrrolidin - 1 
yl ) cyclohexyl ) amino ) 
quinazolin - 6 - yl ) - 2 

fluorophenyl ) 
benzenesulfonamide 

Cl 0 0 

NH 

CIO O 
N - N 

N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) 
quinazolin - 6 - yl ) - 1 , 3 , 4 

thiadiazol - 2 - yl ) - 2 
chlorobenzenesulfonamide 

NH 

90 CI 0 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 7 
methylquinazolin - 6 - yl ) - 2 

fluorophenyl ) - 2 
chlorobenzenesulfonamide 

NH 

92 CIO N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 4 
methoxypyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

NH 
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TABLE 1 - continued 

Compound 
No . compound Structure Name 

NH2 CI ÇI N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 5 
methoxypyridin - 3 - yl ) - 2 
chlorobenzenesulfonamide 

NH N 

94 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 6 
methylpyrazin - 2 - yl ) - 2 

chlorobenzenesulfonamide 
N 

NH 

96 . O N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 5 
ethylpyridazin - 3 - yl ) - 2 

chlorobenzenesulfonamide 

JINH 

NH 

98 

Oferecemos 
N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 

aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 
methxoypyrazin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

OME 

„ NH2 

N 

100 N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 4 
ethylpyridazin - 3 - yl ) - 2 

chlorobenzenesulfonamide 
. . . 

ONN 

N 
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TABLE 1 - continued 

Compound 
No . Structure Name 

101 2 - chloro - N - ( 5 - ( 8 - ethyl - 2 
( ( ( 1r , 4r ) - 4 

hydroxycyclohexyl ) amino ) 
quinazolin - 6 - yl ) - 6 
metthoxypyridin - 2 

yl ) benzenesulfonamide 

N 

102 A N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 7 
methylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 
cyanobenzenesulfonamide 

NH2 

N 
103 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 

aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 

methylbenzenesulfonamide 
D 

11114 

NH 

104 N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 7 
methylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

INH , osobowe 
ocesoare 

IZ 

105 N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 7 
methylquinazolin - 6 - yl ) - 6 

ethylpyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide 
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TABLE 1 - continued 
Compound 
No . Structure Name 

106 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 7 
methylquinazolin - 6 - yl ) - 6 
methylpyridin - 2 - yl ) - 2 

chlorobenzenesulfonamide 

NH2 

107 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 6 
( trifluoromethoxy ) pyridin - 2 

yl ) - 2 
chlorobenzenesulfonamide 

„ NH 

N 

109 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 

methoxybenzenesulfonamide 

. 111lN2 

NH 

110 

de casa 
ooreen Overcos 

N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 7 

ethylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

WINH2 

111 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 6 
methylpyridin - 2 

yl ) benzenesulfonamide 
NH2 

N 
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TABLE 1 - continued 
Compound 
No . Structure Name 

112 N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 6 
methylpyridin - 2 - yl ) - 2 

methylbenzenesulfonamide 

. . 11NH , 

ZZ 

113 Despacio N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 
methylpyridin - 2 - yl ) - 3 

methylbenzenesulfonamide 

N 

114 osoban N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 5 
methylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

. . INH , 

115 Dodpad N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
methylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

tNH , 

120 C 2 - chloro - N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - 4 
( dimethylamino ) cyclohexyl ) 
amino ) - 8 - ethylquinazolin 

6 - yl ) - 2 - fluoro - 5 
methoxyphenyl ) 

benzenesulfonamide 

NH 
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TABLE 1 - continued 

Compound 
No . Structure Name 

121 2 - chloro - N - ( 4 - ( 8 - ethyl - 2 
( ( ( 1r , 4r ) - 4 

( methylamino ) cyclohexyl ) 
amino ) quinazolin - 6 - yl ) - 2 

fluoro - 5 
methoxyphenyl ) 

benzenesulfonamide * * IA 

N 

123 Gasparo N - ( 5 - ( 2 - ( ( ( 11 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 
( 1 , 1 - difluoroethyl ) quinazlin 

6 - yl ) - 6 - methoxypyridin - 2 - yl ) 
2 - chlorobenzenesulfonamide 

UTILA 

IZ 

129 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

( methoxymethyl ) quinazolin - 6 
yl ) - 6 - methoxypyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide $ ? . . J11NH N 

134 N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 

( trifluoromethyl ) quinazolin - 6 
yl ) - 6 - methoxypyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

NH 
FF 
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TABLE 1 - continued 
Compound 

No . Structure Name 

136 2 - chloro - N - ( 5 - ( 2 - ( 4 
( dimethylamino ) bicyclo [ 2 . 2 . 2 ] 

octan - 1 - yl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 

ethylpyridin - 2 
yl ) benzenesulfonamide 

N 

138 N - ( 5 - ( 2 - ( ( ( 15 , 4s ) - 4 
aminocyclohexyl ) amino ) - 8 
methylquinazlin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

NH 

NH 

140 N - ( 5 - ( 2 - ( ( ( 15 , 4s ) - 4 
aminocyclohexyl ) amino ) - 8 

ethylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 
chlorobenzenesulfonamide 

NH2 

N 

143 Occorre 
cerca 
- O & oba 

2 - chloro - N - ( 5 - ( 2 - ( ( ( 15 , 4s ) - 4 
( dimethylamino ) - 4 

methylcyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 

yl ) benzenesulfonamide 

titill 

NH 

144 2 - chloro - N - ( 5 - ( 2 - ( ( ( 15 , 4s ) - 4 
( dimethylamino ) - 4 

methylcyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 3 - fluoro 

6 - methoxypyridin - 2 
yl ) benzenesulfonamide 

* * 1111 

NH 
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TABLE 1 - continued 
Compound 

No . Structure Structure Name 

146 N - ( 5 - ( 2 - ( ( ( 18 , 4s ) - 4 
aminocyclohexyl ) amino ) - 8 
methylquinazlin - 6 - yl ) - 3 

fluoro - 6 - methoxypyridin - 2 
yl ) - 2 

chlorobenzenesulfonamide 
NH2 

1 

IRE1 - like Family of Proteins 
[ 0248 ] In some embodiments , a compound disclosed 
herein selectively binds to a protein of the serine / threonine 
protein kinase / endoribonuclease inositol - requiring enzyme 
1 ( IRE1 ) family of proteins . In humans , IRE1 is encoded by 
the ERN1 gene . Exemplary IRE1 family proteins include 
isoforms IRE1 and IREla . Other exemplary IRE1 family 
proteins include IRE1 homologues or orthologues in other 
organisms . Exemplary organisms include human , non - hu 
man primate , mouse , rat , chicken , fruit fly , yeast , and others 
listed in Table 2 . In some embodiments , the IRE1 protein is 
human IREla . 

TABLE 2 
Organism Accession # 
Homo sapiens 
Mus musculus 
Rattus norvegicus 

NP _ 001424 . 3 
NP _ 076402 . 1 
XP _ 006247696 . 1 

[ 0249 ] In some embodiments , a compound disclosed 
herein selectively binds to an IRE1 family protein compris 
ing a kinase domain and / or an RNase domain . In some 
embodiments , the kinase domain is a trans - autophosphory 
lation kinase domain . In some embodiments , the IRE1 
family protein is IREla . An example arrangement of 
domains within an IREla protein is depicted in FIG . 1 . An 
example alignment of IRE1 family protein orthologues is 
depicted in FIG . 2 . 
[ 0250 ] In some embodiments , a compound disclosed 
herein selectively binds to a trans - autophosphorylation 
kinase domain region of IREla . In some embodiments , a 
compound disclosed herein selectively binds to a trans 
autophosphorylation kinase domain region of IREla , for 
example within amino acid residues 568 - 833 of SEQ ID 
NO : 1 , or equivalent amino acid residues thereof . 

[ 0251 ] In some embodiments , a compound disclosed 
herein selectively binds to an ATP - binding pocket within a 
trans - autophosphorylation kinase domain region of IREla . 
In some embodiments , a compound disclosed herein selec 
tively binds to an ATP - binding pocket within a trans 
autophosphorylation kinase domain region of IREla , for 
example , one or more of amino acid resides 577 - 711 , 
577 - 586 , 597 , 599 , 626 , 642 - 643 , 645 , 648 , 688 , 692 - 693 , 
695 , or 711 of SEQ ID NO : 1 , or equivalent amino acid 
residues thereof . 

10252 ] In some embodiments , a compound disclosed 
herein selectively binds to an activation loop within a 
trans - autophosphorylation kinase domain region of IREla . 
In some embodiments , a compound disclosed herein selec 
tively binds to an activation loop within a trans - autophos 
phorylation kinase domain region of IREla , for example , 
one or more of amino acid residues 710 - 736 , 710 - 725 , or 
729 - 736 of SEQ ID NO : 1 , or equivalent amino acid 
residues thereof . 
[ 0253 ] In some embodiments , a compound disclosed 
herein selectively binds to an RNase domain region of 
IRE1a . In some embodiments , a compound disclosed herein 
selectively binds to an RNase domain region of IREla , for 
example within amino acid residues 835 - 963 of SEQ ID 
NO : 1 , or equivalent amino acid residues thereof . 
[ 0254 ] In some embodiments , a compound disclosed 
herein selectively binds to a kinase domain dimer interface 
amino acid residue . In some embodiments , a compound 
disclosed herein selectively binds to a kinase domain dimer 
interface amino acid residue , such as one or more of amino 
acid residues 569 - 701 , 569 , 591 , 592 , 594 , 617 , 620 , 627 , 
628 , 631 , 674 , 678 , or 701 of SEQ ID NO : 1 . 
[ 0255 ] In some embodiments , a compound disclosed 
herein selectively binds to a first IREla and blocks dimeriza 
tion between kinase domain dimer interface amino acid 
residues of the first IREla and a second IREla . In some 
embodiments , a compound disclosed herein selectively 
binds to a first IREla , and inhibit dimerization at one or 
more of amino acid residues 569 - 701 , 569 , 591 , 592 , 594 , 
617 , 620 , 627 , 628 , 631 , 674 , 678 , or 701 of SEQ ID NO : 1 . 
[ 0256 ] In some embodiments , a compound disclosed 
herein selectively binds to a kinase - extension nuclease 
( KEN ) domain dimer interface amino acid residue of an 
IREla . In some embodiments , a compound disclosed herein 
selectively binds to a KEN domain dimer interface amino 
acid residue , such as one or more of amino acid residues 
840 - 925 , 840 , 844 , 851 , 908 , 912 , or 925 of SEQ ID NO : 1 . 
[ 0257 ] In some embodiments , a compound disclosed 
herein selectively binds to amino acid residues of a nuclease 
active site . In some embodiments , a compound disclosed 
herein selectively binds to amino acid residues of a nuclease 
active site , such as one or more of amino acid residues 
847 - 910 , 847 , 850 , 886 , 888 , 889 , 890 , 892 , 902 , 905 , 906 , 
or 910 of SEQ ID NO : 1 . 
[ 0258 ] In some embodiments , a compound disclosed 
herein selectively binds to an RNase domain and a trans 
autophosphorylation kinase domain region of IRE1a . In 
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family protein when in a non - ATP - bound state . In some 
embodiments , the compound is a pharmaceutically accept 
able salt , or solvate thereof . 

some embodiments , a compound disclosed herein selec 
tively binds to an RNase domain and an ATP - binding pocket 
within a trans - autophosphorylation kinase domain region of 
IREla . In some embodiments , a compound disclosed herein 
selectively binds to an RNase domain and an activation loop 
within a trans autophosphorylation kinase domain region of 
IREla . 
[ 0259 ] In some embodiments , a compound disclosed 
herein selectively binds to IREla at two sites located in an 
RNase domain , trans - autophosphorylation kinase domain 
region , ATP - binding pocket , activation loop , or any combi 
nation thereof . In some embodiments , a compound disclosed 
herein selectively binds to IREla at two or more sites . In 
some embodiments , a compound disclosed herein selec 
tively binds to IREla at two or more sites located in an 
RNase domain , trans - autophosphorylation kinase domain 
region , ATP - binding pocket , activation loop , or any combi 
nation thereof . In some embodiments , a compound disclosed 
herein selectively binds to IREla at three sites located in an 
RNase domain , trans - autophosphorylation kinase domain 
region , ATP - binding pocket , activation loop , or any combi 
nation thereof . 
[ 0260 ] In some embodiments , a compound disclosed 
herein selectively binds to IREla at a first site located in an 
RNase domain , trans - autophosphorylation kinase domain 
region , ATP - binding pocket , or activation loop . In some 
embodiments , a first site comprises one or more of any 
amino acid residue within amino acid residues 465 - 977 of 
SEQ ID NO : 1 . In some embodiments , a compound dis 
closed herein selectively binds to IREla at a second site 
located in an RNase domain , trans - autophosphorylation 
kinase domain region , ATP - binding pocket , or activation 
loop . In some examples , the first site is located within the 
same domain or region as the second site . In some examples , 
the first site is located within a different domain or region as 
the second site . 
[ 0261 ] In some embodiments , a compound disclosed 
herein selectively binds to first IREla , thereby blocking 
dimerization of the first IREla to a second IREla . In some 
embodiments , a compound disclosed herein selectively 
binds to first IREla , thereby blocking auto - transphosphory 
lation of the first IREla or a second IREla to which the first 
IREla is dimerized . In some embodiments , a compound 
disclosed herein selectively binds to a first IREla , thereby 
blocking activation of the first IREla or a second IREla to 
which the first IREla is dimerized . In some embodiments , a 
compound disclosed herein selectively binds to a first 
IREla , thereby blocking kinase activity of the first IREla or 
a second IREla to which the first IREla is dimerized . In 
some embodiments , a compound disclosed herein selec 
tively binds to a first IREla , thereby blocking RNase activity 
of the first IREla or a second IREla to which the first IREla 
is dimerized . 
[ 0262 ] In some embodiments , a compound disclosed 
herein selectively binds to IREla when in a homo - dimerized 
conformation . In some embodiments , a compound disclosed 
herein selectively binds to IREla when in an oligomerized 
conformation . In some embodiments , a compound disclosed 
herein selectively binds to IREla when in a non - oligomer 
ized or non - dimerized conformation . In some embodiments , 
a compound disclosed herein selectively binds to IREla 
when in an ATP - bound state . In some embodiments , a 
compound disclosed herein selectively binds to a IRE1 

IRE1 Signaling Pathway 
[ 0263 ] In some embodiments , a compound disclosed 
herein selectively binds to an IRE1 family protein and alters 
a downstream signaling pathway . In some embodiments , a 
compound disclosed herein selectively binds to an IRE1 
family protein and alters signaling of immunoglobulin 
heavy - chain binding protein ( BIP ) , protein kinase R ( PKR ) 
like endoplasmic reticulum kinase ( PERK ) , glucose regulate 
protein 78 ( Grp78 ) , eukaryotic translation initiation factor 
2a ( elF2a ) , X - box binding protein 1 ( XBP1 ) , activating 
transcription factor 6a ( ATF6a ) , C / EBP homologous protein 
( CHOP ) , growth arrest and DNA damage - inducible protein 
34 ( GADD34 ) , tumor necrosis factor receptor - associated 
factor 2 ( TRAF2 ) , JUN N - terminal kinase ( JNK ) , regulated 
IRE1 - dependent decay ( RIDD ) , transcriptionally active 
XBP1 ( XBP1s ) , or unspliced XBP1 ( XBPlu ) . In some 
embodiments , a compound disclosed herein selectively 
binds to an IRE1 family protein and alters a downstream 
cellular process . In some embodiments , an IRE1 family 
protein is IRE1 , IRE1a , or ERN1 . 
[ 0264 ] In some embodiments , a compound disclosed 
herein selectively binds to an IRE1 family protein and 
decreases or blocks a downstream signaling pathway . In 
some embodiments , a compound disclosed herein selec 
tively binds to an IRE1 family protein and decreases or 
blocks activity or signaling of TXNIP , Caspase 1 , Interleu 
kin 1 - beta , JNK , Bim , cytochrome C , Caspase 3 , Caspase 8 , 
mRNA degradation , miRNA degradation , apoptotosis - in 
ducing proteins , or inflammation - inducing proteins . In some 
embodiments , a compound disclosed herein selectively 
binds to an IRE1 family protein and decreases XBP1 mRNA 
levels . In some embodiments , a compound disclosed herein 
selectively binds to an IRE1 family protein and decreases 
transcriptionally active XBP1 ( XBP1s ) mRNA levels . In 
some embodiments , a compound disclosed herein selec 
tively binds to an IRE1 family protein and decreases spliced 
XBP1 mRNA levels . In some embodiments , an IRE1 family 
protein is IRE1 , IREla , or ERN1 . 
[ 0265 ] In some embodiments , a compound disclosed 
herein selectively binds to an IRE1 family protein and 
increases , activates , or removes a block of a downstream 
signaling pathway . In some embodiments , a compound 
disclosed herein selectively binds to an IRE1 family protein 
and increases , activates , or removes a block of activity or 
signaling of Bc12 , Bcl - XL , Mcl - 1 , Bax , Bak , other anti 
apoptotic proteins , or an mRNA translocon proteins . In some 
embodiments , an IRE1 family protein is IRE1 , IREla , or 
ERN1 . 
[ 0266 ] In some embodiments , a compound disclosed 
herein selectively binds to an IRE family protein and dis 
rupts binding with an effector protein . In some cases , the 
effector protein binds to the IRE1 family protein when in a 
dimerized or oligomerized state . In some cases , the effector 
protein binds to the IRE1 family protein when in a non 
dimerized or non - oligomerized state . In some cases , the 
effector protein is immunoglobulin heavy - chain binding 
protein ( BIP ) , protein kinase R ( PKR ) - like endoplasmic 
reticulum kinase ( PERK ) , glucose regulate protein 78 
( Grp78 ) , tumor necrosis factor receptor - associated factor 2 
( TRAF2 ) , JUN N - terminal kinase ( JNK ) , transcriptionally 
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active XBP1 ( XBP1s ) , unspliced XBP1 ( XBP1u ) , regulated 
IRE1 - dependent decay ( RIDD ) , Heat shock protein 90 kDa 
alpha ( HSP 90 - alpha ) , or misfolded protein . In some 
embodiments , an IRE1 family protein is IRE1 , IREla , or 
ERN1 . 
[ 0267 ] In some embodiments , a compound disclosed 
herein selectively binds to an IRE1 family protein and alters 
activity of a cellular process or cellular function , such as 
regulated 
[ 0268 ] IRE1 - dependent decay ( RIDD ) , RNA decay , trans 
lation , autophagy , cell survival , ER protein folding , ERAD , 
reactive oxygen species generation , transport , ER - associated 
protein degradation ( ERAD ) , protein synthesis , or apoptosis . 
In some embodiments , where an altered or lack of a cellular 
process or cellular function is associate with a disease state , 
selective binding of a compound disclosed herein results in 
inhibiting or alleviating the disease state , or inhibiting a 
deleterious activity associated with the disease state . In 
some embodiments , an IRE1 family protein is IRE1 , IREla , 
or ERN1 . 
Diseases Associated with Altered IRE1 Pathway Signaling 
[ 0269 ] In some cases , a compound disclosed herein is used 
to treat or ameliorate a disease associated with altered IREla 
pathway signaling when administered to a subject in need 
thereof . In some cases , a compound disclosed herein is used 
to treat or ameliorate the effects of a disease associated with 
altered IREla pathway signaling when administered to a 
subject in need thereof . Exemplary disease associated with 
altered IREla signaling include cancer . In some cases , a 
compound disclosed herein is used to treat or ameliorate a 
cancer when administered to a subject in need thereof . 
Exemplary cancers include tumors , solid and hematologic 
cancers . In some cases , a compound disclosed herein is used 
to treat or ameliorate a cell proliferative disorder when 
administered to a subject in need thereof . In some cases , the 
cell proliferative disorder is a cancer . In some cases , the 
cancer is ovarian cancer , lung cancer , bladder cancer , breast 
cancer , or triple negative breast cancer ( TNBC ) . 
[ 0270 ] An IREla pathway can be involved in a variety of 
pathological conditions , including neurodegenerative dis 
eases , inflammation , metabolic disorders , liver dysfunction , 
brain ischemia , heart ischemia , autoimmune diseases , and 
cancer . In some cases , modulation of this pathway provides 
therapeutic methods useful for treatment of such diseases . 
[ 0271 ] In some instances , a compound disclosed herein is 
used to reinforce anti - tumor mechanisms . In some cases , an 
anti - tumor mechanism comprises direct inhibition of tumor 
growth . In some cases , an anti - tumor mechanism comprises 
induction of anti - tumor immunity . In some cases , anti - tumor 
mechanisms comprise direct inhibition of tumor growth and 
simultaneous induction of anti - tumor immunity . In some 
cases , a compound disclosed herein can prevent lipid accu 
mulation in myeloid cells exposed to ovarian cancer - derived 
ascites supernatants . In some cases , a compound disclosed 
herein can block myeloid cell immunosuppression mediated 
by tumor - associated factors . In some cases , a compound 
disclosed herein can be employed as therapeutic compound 
that enhances dendritic cell and T cell anti - tumor activity in 
mammals . For example , the compounds disclosed herein can 
be used to treat murine and human ovarian cancers . 

used in the preparation of medicaments for the treatment of 
diseases or conditions in a mammal that would benefit from 
administration of any one of the compounds disclosed . 
Methods for treating any of the diseases or conditions 
described herein in a mammal in need of such treatment , 
involves administration of pharmaceutical compositions that 
include at least one compound described herein or a phar 
maceutically acceptable salt , active metabolite , prodrug , or 
pharmaceutically acceptable solvate thereof , in therapeuti 
cally effective amounts to said mammal . 
10273 ] In certain embodiments , the compositions contain 
ing the compound ( s ) described herein are administered for 
prophylactic and / or therapeutic treatments . In certain thera 
peutic applications , the compositions are administered to a 
patient already suffering from a disease or condition , in an 
amount sufficient to cure or at least partially arrest at least 
one of the symptoms of the disease or condition . Amounts 
effective for this use depend on the severity and course of the 
disease or condition , previous therapy , the patient ' s health 
status , weight , and response to the drugs , and the judgment 
of the treating physician . Therapeutically effective amounts 
are optionally determined by methods including , but not 
limited to , a dose escalation and / or dose ranging clinical 
trial . 
[ 0274 ] In prophylactic applications , compositions contain 
ing the compounds described herein are administered to a 
patient susceptible to or otherwise at risk of a particular 
disease , disorder or condition . Such an amount is defined to 
be a " prophylactically effective amount or dose . ” In this use , 
the precise amounts also depend on the patient ' s state of 
health , weight , and the like . When used in patients , effective 
amounts for this use will depend on the severity and course 
of the disease , disorder or condition , previous therapy , the 
patient ' s health status and response to the drugs , and the 
judgment of the treating physician . In one aspect , prophy 
lactic treatments include administering to a mammal , who 
previously experienced at least one symptom of the disease 
being treated and is currently in remission , a pharmaceutical 
composition comprising a compound described herein , or a 
pharmaceutically acceptable salt thereof , in order to prevent 
a return of the symptoms of the disease or condition . 
[ 0275 ] In certain embodiments wherein the patient ' s con 
dition does not improve , upon the doctor ' s discretion the 
administration of the compounds are administered chroni 
cally , that is , for an extended period of time , including 
throughout the duration of the patient ' s life in order to 
ameliorate or otherwise control or limit the symptoms of the 
patient ' s disease or condition . 
[ 0276 ] In certain embodiments wherein a patient ' s status 
does improve , the dose of drug being administered is tem 
porarily reduced or temporarily suspended for a certain 
length of time ( e . g . , a " drug holiday ” ) . In specific embodi 
ments , the length of the drug holiday is between 2 days and 
1 year , including by way of example only , 2 days , 3 days , 4 
days , 5 days , 6 days , 7 days , 10 days , 12 days , 15 days , 20 
days , 28 days , or more than 28 days . The dose reduction 
during a drug holiday is , by way of example only , by 
10 % - 100 % , including by way of example only 10 % , 15 % , 
20 % , 25 % ) , 30 % , 35 % , 40 % , 45 % , 50 % , 55 % , 60 % , 65 % , 
70 % , 75 % , 80 % , 85 % , 90 % , 95 % , and 100 % . 
[ 0277 ] Once improvement of the patient ' s conditions has 
occurred , a maintenance dose is administered if necessary . 
Subsequently , in specific embodiments , the dosage or the 
frequency of administration , or both , is reduced , as a func 

Methods of Dosing and Treatment Regimens 
10272 ] In one embodiment , the compounds described 
herein , or a pharmaceutically acceptable salt thereof , are 
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tion of the symptoms , to a level at which the improved 
disease , disorder or condition is retained . In certain embodi - 
ments , however , the patient requires intermittent treatment 
on a long - term basis upon any recurrence of symptoms . 
[ 0278 ] The amount of a given agent that corresponds to 
such an amount varies depending upon factors such as the 
particular compound , disease condition and its severity , the 
identity ( e . g . , weight , sex ) of the subject or host in need of 
treatment , but nevertheless is determined according to the 
particular circumstances surrounding the case , including , 
e . g . , the specific agent being administered , the route of 
administration , the condition being treated , and the subject 
or host being treated . 
[ 0279 ] In general , however , doses employed for adult 
human treatment are typically in the range of 0 . 01 mg to 
5000 mg per day . In one aspect , doses employed for adult 
human treatment are from about 1 mg to about 1000 mg per 
day . In one embodiment , the desired dose is conveniently 
presented in a single dose or in divided doses administered 
simultaneously or at appropriate intervals , for example as 
two , three , four or more sub - doses per day . 
[ 0280 ] In one embodiment , the daily dosages appropriate 
for the compound described herein , or a pharmaceutically 
acceptable salt thereof , are from about 0 . 01 mg / kg to about 
50 mg / kg per body weight . In some embodiments , the daily 
dosage or the amount of active in the dosage form are lower 
or higher than the ranges indicated herein , based on a 
number of variables in regard to an individual treatment 
regime . In various embodiments , the daily and unit dosages 
are altered depending on a number of variables including , 
but not limited to , the activity of the compound used , the 
disease or condition to be treated , the mode of administra 
tion , the requirements of the individual subject , the severity 
of the disease or condition being treated , and the judgment 
of the practitioner . 
[ 0281 ] Toxicity and therapeutic efficacy of such therapeu 
tic regimens are determined by standard pharmaceutical 
procedures in cell cultures or experimental animals , includ 
ing , but not limited to , the determination of the LD50 and the 
ED50 . The dose ratio between the toxic and therapeutic 
effects is the therapeutic index and it is expressed as the ratio 
between LD50 and ED50 . In certain embodiments , the data 
obtained from cell culture assays and animal studies are used 
in formulating the therapeutically effective daily dosage 
range and / or the therapeutically effective unit dosage 
amount for use in mammals , including humans . In some 
embodiments , the daily dosage amount of the compounds 
described herein lies within a range of circulating concen 
trations that include the ED50 with minimal toxicity . In 
certain embodiments , the daily dosage range and / or the unit 
dosage amount varies within this range depending upon the 
dosage form employed and the route of administration 
utilized . 
[ 0282 ] In any of the aforementioned aspects are further 
embodiments in which the effective amount of the com 
pound described herein , or a pharmaceutically acceptable 
salt thereof , is : ( a ) systemically administered to the mam 
mal ; and / or ( b ) administered orally to the mammal ; and / or 
( c ) intravenously administered to the mammal ; and / or ( d ) 
administered by injection to the mammal , and / or ( e ) admin 
istered topically to the mammal ; and / or ( f ) administered 
non - systemically or locally to the mammal . 
[ 0283 ] In any of the aforementioned aspects are further 
embodiments comprising single administrations of the 

effective amount of the compound , including further 
embodiments in which ( i ) the compound is administered 
once a day ; or ( ii ) the compound is administered to the 
mammal multiple times over the span of one day , e . g . , two , 
three , four or more times daily . 
[ 0284 ] In any of the aforementioned aspects are further 
embodiments comprising multiple administrations of the 
effective amount of the compound , including further 
embodiments in which ( i ) the compound is administered 
continuously or intermittently : as in a single dose ; ( ii ) the 
time between multiple administrations is every 6 hours ; ( iii ) 
the compound is administered to the mammal every 8 hours ; 
( iv ) the compound is administered to the mammal every 12 
hours ; ( v ) the compound is administered to the mammal 
every 24 hours . In further or alternative embodiments , the 
method comprises a drug holiday , wherein the administra 
tion of the compound is temporarily suspended or the dose 
of the compound being administered is temporarily reduced ; 
at the end of the drug holiday , dosing of the compound is 
resumed . In one embodiment , the length of the drug holiday 
varies from 2 days to 1 year . 
[ 0285 ] In certain instances , it is appropriate to administer 
at least one compound described herein , or a pharmaceuti 
cally acceptable salt thereof , in combination with one or 
more other therapeutic agents . In one embodiment , the 
therapeutic effectiveness of one of the compounds described 
herein is enhanced by administration of an adjuvant { i . e . , by 
itself the adjuvant has minimal therapeutic benefit , but in 
combination with another therapeutic agent , the overall 
therapeutic benefit to the patient is enhanced ) . Or , in some 
embodiments , the benefit experienced by a patient is 
increased by administering one of the compounds described 
herein with another agent ( which also includes a therapeutic 
regimen ) that also has therapeutic benefit . 
0286 ] It is understood that the dosage regimen to treat , 
prevent , or ameliorate the condition ( s ) for which relief is 
sought , is modified in accordance with a variety of factors 
( e . g . the disease , disorder or condition from which the 
subject suffers ; the age , weight , sex , diet , and medical 
condition of the subject ) . Thus , in some instances , the 
dosage regimen actually employed varies and , in some 
embodiments , deviates from the dosage regimens set forth 
herein . 
[ 0287 ] For combination therapies described herein , dos 
ages of the co - administered compounds vary depending on 
the type of co - drug employed , on the specific drug 
employed , on the disease or condition being treated and so 
forth . In additional embodiments , when co - administered 
with one or more other therapeutic agents , the compound 
provided herein is administered either simultaneously with 
the one or more other therapeutic agents , or sequentially . 
[ 0288 ] In combination therapies , the multiple therapeutic 
agents ( one of which is one of the compounds described 
herein ) are administered in any order or even simultane 
ously . If administration is simultaneous , the multiple thera 
peutic agents are , by way of example only , provided in a 
single , unified form , or in multiple forms ( e . g . , as a single 
pill or as two separate pills ) . 
[ 0289 ] The compounds described herein , or a pharmaceu 
tically acceptable salt thereof , as well as combination thera 
pies , are administered before , during or after the occurrence 
of a disease or condition , and the timing of administering the 
composition containing a compound varies . Thus , in one 
embodiment , the compounds described herein are used as a 

a 
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- continued 

NHBoc 

prophylactic and are administered continuously to subjects 
with a propensity to develop conditions or diseases in order 
to prevent the occurrence of the disease or condition . In 
another embodiment , the compounds and compositions are 
administered to a subject during or as soon as possible after 
the onset of the symptoms . In specific embodiments , a 
compound described herein is administered as soon as is 
practicable after the onset of a disease or condition is 
detected or suspected , and for a length of time necessary for 
the treatment of the disease . In some embodiments , the 
length required for treatment varies , and the treatment length 
is adjusted to suit the specific needs of each subject . For 
example , in specific embodiments , a compound described 
herein or a formulation containing the compound is admin 
istered for at least 2 weeks , about 1 month to about 5 years . 

1A 

Examples 

I . Chemical Synthesis 

[ 0290 ] In some embodiments , the compounds that modu 
late IRE1 mediated signaling disclosed herein are synthe 
sized according to the following examples . The examples 
are intended to illustrate but not limit the disclosed embodi 
ments . 

Example 1A : Synthesis of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 
( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) qui 
nazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 1A ) 

[ 0291 ] 

NH 
Br 

HUN CNH , 
DMA 
step 1 

Step 1 : 6 - bromoquinazolin - 2 - amine ( 1A - 2 ) 
[ 0292 ] To a solution of 5 - bromo - 2 - fluoro - benzaldehyde 
( 20 . 0 g , 98 . 5 mmol ) in DMA ( 700 mL ) was added guani 
dine - carbonic acid ( 26 . 6 g , 147 . 7 mmol ) . The mixture was 
stirred at 160° C . for 0 . 5 h , cooled to rt and concentrated . 
The residue was diluted with H2O ( 300 mL ) and extracted 
with ethyl acetate ( 200 mLx3 ) . The combined organic layers 
were washed with brine ( 100 mLx3 ) , dried over Na SOA , 
filtered and concentrated under reduced pressure to give a 
residue . The residue was washed with DCM ( 300 mL ) to get 
compound 1A - 2 ( 4 . 0 g , crude ) . 

Step 2 : 6 - bromo - 2 - iodoquinazoline ( 1A - 3 ) 
[ 0293 ] To a solution of compound 1A - 2 ( 2 . 0 g , 8 . 9 mmol ) 
in THF ( 20 . 0 mL ) under N2 were added of isoamylnitrite 
( 3 . 1 g , 26 . 8 mmol , 3 . 6 mL ) , diiodomethane ( 11 . 9 g , 44 . 7 
mmol , 3 . 6 mL ) and Cul ( 1 . 7 g , 8 . 9 mmol ) . The mixture was 
stirred at 80° C . for 2 h , cooled to rt , quenched by addition 
of ice water ( 100 mL ) , and extracted with ethyl acetate ( 100 
mLx3 ) . The combined organic layers were washed with 
brine ( 100 mLx3 ) , dried over anhydrous Na2SO4 , filtered 
and concentrated . The residue was purified by column 
chromatography ( SiO2 ) to afford compound 1A - 3 ( 2 . 1 g , 
crude ) . 

Step 3 : 1 - tert - butyl ( ( 1r , 4r ) - 4 - ( 6 - bromoquinazolin 
2 - yl ) amino ) cyclohexyl ) carbamate ( 1A - 4 ) 

[ 0294 ] To a solution of compound 1A - 3 ( 4 . 0 g , 11 . 9 mmol ) 
in IPA ( 120 . 0 mL ) was added DIEA ( 4 . 6 g , 35 . 8 mmol , 6 . 2 
mL ) and tert - butyl ( ( 1r , 4r ) - 4 - aminocyclohexyl ) carbamate 
( 7 . 6 g , 35 . 8 mmol ) . The mixture was stirred at 80° C . for 12 
h , cooled to rt and filtered . The collected solid was washed 
with Dichloromethane / Methanol ( 10 / 1 , 60 mL ) . The com 
bined filtrate was concentrated to give a residue which was 
purified by column chromatography ( SiO , ) to afford com 
pound 1A - 4 ( 3 . 6 g , 6 . 8 mmol , 57 . 2 % yield ) . M + H * - 421 . 1 
( LCMS ) ; H NMR ( CHLOROFORM - d , 400 MHz ) / 8 . 87 
( s , 1H ) , 7 . 78 ( d , J = 1 . 8 Hz , 1H ) , 7 . 71 ( dd , J = 2 . 0 , 9 . 0 Hz , 1H ) , 
7 . 44 ( d , J = 9 . 2 Hz , 1H ) , 5 . 19 ( br d , J = 7 . 9 Hz , 1H ) , 4 . 43 ( br 
s , 1H ) , 3 . 93 ( br d , J = 7 . 5 Hz , 1H ) , 3 . 49 ( br s , 1H ) , 2 . 27 - 2 . 00 
( m , 4H ) , 1 . 46 ( s , 9H ) , 1 . 40 - 1 . 29 ( m , 4H ) 

Step 4 : tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - ( 4 , 4 , 5 , 5 - tetramethyl 
1 , 3 , 2 - dioxaborolan - 2 - yl ) quinazolin - 2 - yl ) amino ) cy 

clohexyl ) carbamate ( 1A ) 
[ 0295 ] A mixture of compound 1A - 4 ( 2 . 0 g , 4 . 7 mmol ) , 
4 , 4 , 5 , 5 - tetramethyl - 2 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaboro 
lan - 2 - yl ) - 1 , 3 , 2 - dioxaborolane ( 1 . 3 g , 5 . 2 mmol ) , ACOK ( 1 . 4 
g , 14 . 2 mmol ) and Pd ( dppf ) C1 , ( 347 mg , 474 . 6 umol ) in 
dioxane ( 50 mL ) was degassed and purged with N2 three 
times , and heated at 90° C . for 12 h under N2 . The reaction 
was cooled to rt and concentrated to give a residue . The 
residue was purified by column chromatography ( SiO , ) to 
afford compound 1A ( 2 . 7 g , crude ) . M + H + = 469 . 2 ( LCMS ) . 

F 
1A - 1 

Br 
N isoamyl nitrite 

Cul , CH212 , THF , 
A NH , step 2 

1A - 2 

NHBoc 

Br 

HN 
DIEA , IPA 

Step 3 
1A - 3 

NHBoc B - B 
> ó + 
Pd ( dppf ) Cl2 , ACOK , 

dioxnae 
Step 4 

1A - 4 
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- continued Example 2A : Synthesis of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 8 
ethyl - 6 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 
yl ) quinazolin - 2 - yl ) amino ) cyclohexyl ) carbamate 

( 2A ) NHB?c 

[ 0296 ] 
AM1 

BIV 
2? 

MeMgBr 
THF 

step 1 

2A - 1 

Br Br 
EtzSiH 
BF3Et20 

LDA , 
DMF 

DCM 
step 2 

THF 
step 3 

HO . 
2A - 2 2A - 3 

NH 

Br 

HN CNH , 
DIEA , DMA 

step 4 

2A - 4 

Br 

isoamyl nitrite 
CuI , CH212 

THF 
step 5 

v NH , 

Step 1 : 1 - ( 5 - bromo - 2 - fluorophenyl ) ethan - 1 - ol ( 2A 
2 ) 

0297 ] A solution of 5 - bromo - 2 - fluoro - benzaldehyde 
( 55 . 0 g , 270 . 9 mmol ) in THF ( 500 . 0 mL ) was cooled to 0° 
C . Then MeMgBr ( 3 M , 94 . 8 mL ) was added . The mixture 
was stirred at 0° C . for 0 . 5 h , quenched with NH _ C1 ( 500 
mL ) and extracted with ethyl acetate ( 500 mLx3 ) . The 
combined organic layers were washed with brine ( 500 
mLx3 ) , dried over Na SO4 , filtered and concentrated under 
reduced pressure to give a residue . The residue was purified 
by column chromatography ( SiO2 ) to afford compound 2A - 2 
( 46 . 0 g , crude ) . 

Step 2 : 4 - bromo - 2 - ethyl - 1 - fluorobenzene ( 2A - 3 ) 
[ 0298 ] To a solution of compound 2A - 2 ( 46 . 0 g , 210 . 0 
mmol ) and triethylsilane ( 48 . 8 g , 420 . 0 mmol , 66 . 9 mL ) in 
DCM ( 500 . 0 mL ) was added BF . Et , O ( 59 . 6 g , 420 . 0 mmol , 
51 . 8 mL ) at 0° C . The mixture was stirred at 25° C . for 2 h , 
concentrated , quenched by addition of Sat . NaHCO3 ( 200 
mL ) at 0° C . , and extracted with ethyl acetate ( 200 mLx3 ) . 
The combined organic layers were washed with brine ( 200 
mLx3 ) , dried over Na , SO4 , filtered and concentrated . The 
residue was purified by column chromatography ( Si0 , ) to 
afford compound 2A - 3 ( 24 . 0 g , crude ) . H NMR ( CHLO 
ROFORM - d , 400 MHz ) : 7 . 31 ( dd , J = 2 . 2 , 6 . 6 Hz , 1H ) , 
7 . 27 - 7 . 21 ( m , 1H ) , 6 . 87 ( t , J = 9 . 2 Hz , 1H ) , 2 . 62 ( q , J = 1 . 5 Hz , 
2H ) , 1 . 20 ( t , J = 7 . 6 Hz , 3H ) . 

Step 3 : 5 - bromo - 3 - ethyl - 2 - fluorobenzaldehyde 
( 2A - 4 ) 

f0299 To a solution of compound 2A - 3 ( 24 . 0 g , 82 . 7 
mmol ) in THF ( 500 mL ) was added LDA ( 2 M , 49 . 6 mL ) at 
- 78° C . The mixture was stirred at - 78° C . for 1 h . Then 
dimethyl formamide ( 7 . 8 g , 107 . 5 mmol , 8 . 3 mL ) was added 
and stirred for 1 h at - 78° C . The reaction mixture was 
quenched by addition of NH4Cl ( 100 mL ) and the resulting 
mixture was extracted with ethyl acetate ( 200 mLx3 ) . The 
combined organic layers were washed with brine ( 100 
mLx3 ) , dried over Na S04 , filtered and concentrated under 
reduced pressure to give a residue . The residue was purified 
by column chromatography ( SiO2 ) to afford compound 2A - 4 
( 13 . 0 g , crude ) . ' H NMR ( CDC12 , 400 MHz ) 8 10 . 30 ( s , 1H ) , 
7 . 81 ( dd , J = 2 . 6 , 5 . 7 Hz , 1H ) , 7 . 58 ( dd , J = 2 . 6 , 6 . 4 Hz , 1H ) , 
2 . 73 ( q , J = 7 . 6 Hz , 2H ) , 1 . 30 - 1 . 25 ( m , 3H ) 

Step 4 : 6 - bromo - 8 - ethylquinazolin - 2 - amine ( 2A - 5 ) 
[ 0300 ] To a solution of carbonic acid - guanidine ( 3 . 5 g , 
19 . 4 mmol ) and DIEA ( 5 . 0 g , 38 . 9 mmol , 6 . 8 mL ) in DMA 
( 20 mL ) was added a solution of compound 2A - 4 ( 3 . 0 g , 
12 . 98 mmol ) in DMA ( 5 mL ) . The mixture was stirred at 
160° C . for 1 h , poured into ice water ( 30 mL ) and extracted 
with ethyl acetate ( 40 mLx3 ) . The combined organic layers 
were washed with brine ( 30 mLx3 ) , dried over Na SOA , 
filtered and concentrated under reduced pressure to give a 
residue . The residue was purified by column chromatogra 
phy ( SiO , ) to afford compound 2A - 5 ( 1 . 2 g , crude ) . ' H 
NMR ( DMSO - da , 400 MHz ) : 9 . 03 ( s , 1H ) , 7 . 85 ( d , J = 2 . 4 
Hz , 1H ) , 7 . 60 ( d , J = 2 . 4 Hz , 1H ) , 6 . 94 ( s , 2H ) , 2 . 98 - 2 . 88 ( m , 
2H ) , 1 . 22 - 1 . 17 ( m , 3H ) 

2A - 5 

NHBoc 

Br 

H NI 
DIEA , IPA 

step 6 A 

2A - 6 

NHBoc 2010 KOAC 
Pd ( dppf ) Cl2 

step 7 

2A - 7 
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residue was purified by prep - TLC ( SiO2 ) to afford com 
pound 2A - 7 ( 350 mg , crude ) . 

Step 5 : 6 - bromo - 8 - ethyl - 2 - iodoquinazoline ( 2A - 6 ) 
[ 0301 ] To a mixture of compound 2A - 5 ( 1 . 2 g , 4 . 76 mmol ) 
and CH , I , ( 6 . 3 g , 23 . 8 mmol , 1 . 92 mL ) in tetrahydrofuran 
( 24 . 0 mL ) were added Cul ( 906 mg , 4 . 7 mmol ) and isoamyl 
nitrite ( 1 . 6 g , 14 . 3 mmol , 2 . 0 mL ) . After the mixture was 
stirred at 80° C . for 2 h under N , NHZ . H , O ( 30 mL ) was 
added . The resulting mixture was extracted with ethyl 
acetate ( 50 mLx3 ) and the combined organic layers were 
washed with brine ( 50 mLx3 ) , dried over Na S04 , filtered 
and concentrated . The residue was purified by column 
chromatography ( SiO2 ) to afford compound 2A - 6 ( 400 mg , 
crude ) . 

Step 7 : tert - butyl ( ( 18 , 4r ) - 4 - ( ( 8 - ethyl - 6 - ( 4 , 4 , 5 , 5 
tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) quinazolin - 2 - yl ) 

amino ) cyclohexyl ) carbamate ( 2A ) 
[ 0303 ] To a mixture of compound 2A - 7 ( 150 mg , 333 . 7 
umol ) and KOAc ( 98 mg , 1 . 0 mmol ) in dioxane ( 2 mL ) were 
added 4 , 4 , 5 , 5 - tetramethyl - 2 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - di 
oxaborolan - 2 - yl ) - 1 , 3 , 2 - dioxaborolane ( 101 mg , 400 . 5 umol ) 
and Pd ( dppf ) Ci , ( 24 mg , 33 . 3 umol ) . The mixture was 
stirred at 90° C . for 12 h under N2 , cooled to rt and 
concentrated . The residue was purified by prep - TLC ( SiO2 ) 
to afford compound 2A ( 100 mg , crude ) . Step 6 : tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - bromo - 8 - ethylqui 

nazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 2A - 7 ) 
[ 0302 ] To a mixture of compound 2A - 6 ( 350 mg , 964 . 2 
umol ) and DIEA ( 373 mg , 2 . 8 mmol , 505 . 2 uL ) in isopro 
panol ( 10 mL ) was added tert - butyl ( ( 1r , 4r ) - 4 - aminocyclo 
hexyl ) carbamate ( 413 mg , 1 . 9 mmol ) . The mixture was 
stirred at 80° C . for 12 h , cooled to rt and concentrated . The 

Example 1 : Synthesis of N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - amino 
cyclohexyl ) amino ) quinazolin - 6 - yl ) - 1 - methyl - 1H 
pyrazol - 3 - yl ) - 2 - chlorobenzenesulfonamide ( 1 ) 

[ 0304 ] 

B1 NHB?c 
DMAP , TEA 

Boc20 
step 1 TZ 

1A - 4 

NBoca b 

Pd ( dppf ) Cl2 , ACOK , dioxnae 
step 2 A1110111 

Boc 

OH 

Sen II Lego 
thao 

NBoc2 
HO H N 

Pd ( dppf ) Cl2 , K2CO3 
step 3 1111 

A 
Boc 

N — N 

NBoc2 
?N HN 

pyridine , TEA 
step 4 

Boc 

C gao TFA O = NBoc2 HN DCM 
step 5 

Boc 
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- continued 

N - N 

NH HN 

111111 À 

Step 1 
10305 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - bromoqui 
nazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 700 mg , 1 . 6 
mmol ) in Boc20 ( 46 . 0 mL ) was added TEA ( 505 mg , 5 . 0 
mmol , 690 . 9 uL ) and DMAP ( 406 mg , 3 . 3 mmol ) . The 
mixture was stirred at 100° C . for 12 h , cooled to rt and 
diluted with DCM ( 50 mL ) . Silica gel was added and the 
resulting suspension was concentrated to give residue which 
was purified by column chromatography ( SiO2 ) to afford 
tert - butyl ( ( 1r , 4r ) - 4 - ( bis ( tert - butoxycarbonyl ) amino ) cyclo 
hexyl ) ( 6 - bromoquinazolin - 2 - yl ) carbamate ( 340 mg , 437 . 6 
umol , 43 . 9 % yield ) . 1H NMR ( CHLOROFORM - d , 400 
MHz ) : 8 9 . 25 ( s , 1H ) , 8 . 06 ( d , J = 1 . 8 Hz , 1H ) , 7 . 96 - 7 . 91 ( m , 
1H ) , 7 . 86 - 7 . 81 ( m , 1H ) , 4 . 25 ( br t , J = 11 . 6 Hz , 1H ) , 3 . 89 ( br 
t , J = 11 . 8 Hz , 1H ) , 2 . 08 - 1 . 93 ( m , 4H ) , 1 . 87 - 1 . 73 ( m , 4H ) , 
1 . 46 ( s , 18H ) , 1 . 41 ( s , 9H ) . 

Step 2 
[ 0306 ] A mixture of tert - butyl ( ( 1r , 4r ) - 4 - ( bis ( tert - butoxy 
carbonyl ) aminocyclohexyl ) ( 6 - bromoquinazolin - 2 - yl ) car 
bamate ( 340 mg , 547 . 0 umol ) , 4 , 4 , 5 , 5 - tetramethyl - 2 - ( 4 , 4 , 5 , 
5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) - 1 , 3 , 2 - dioxaborolane 
( 153 mg , 601 . 7 umol ) , ACOK ( 161 mg , 1 . 6 mmol ) and 
Pd ( dppf ) C12 ( 40 mg , 54 . 7 umol ) in dioxane ( 5 . 0 mL ) was 
degassed and purged with N , three times , and then the 
mixture was stirred at 90° C . for 12 h under Ny . The reaction 
was cooled to rt and concentrated to give a residue which 
was purified by column chromatography ( SiO , to afford 
( 2 - ( ( ( 1r , 4r ) - 4 - ( bis ( tert - butoxycarbonyl ) amino ) cyclohexyl ) 
( tert - butoxycarbonyl ) amino ) quinazolin - 6 - yl ) boronic acid 
( 400 mg , 504 . 7 umol , 92 . 2 % yield ) . 

Step 3 
[ 0307 ] A mixture of ( 2 - ( ( ( 1r , 4r ) - 4 - ( bis ( tert - butoxycarbo 
nyl ) amino ) cyclohexyl ) ( tert - butoxycarbonyl ) amino ) qui 
nazolin - 6 - yl ) boronic acid ( 330 mg , 562 . 6 umol ) , 5 - bromo 
1 - methyl - 1H - pyrazol - 3 - amine ( 119 mg , 675 . 2 umol ) , 
K2CO3 ( 233 mg , 1 . 6 mmol ) and Pd ( dppf ) C12 ( 41 mg , 56 . 2 
umol ) in dioxane ( 15 . 0 mL ) and H2O ( 1 . 5 mL ) was degassed 
and purged with N , three times , and the mixture was stirred 

at 90° C . for 12 h under N2 . The reaction was concentrated 
and the residue was purified by column chromatography 
( SiO2 ) to afford tert - butyl ( 6 - ( 3 - amino - 1 - methyl - 1H - pyra 
zol - 5 - yl ) quinazolin - 2 - yl ) ( ( 18 , 4r ) - 4 - ( bis ( tert - butoxycarbo 
nyl ) amino ) cyclohexyl ) carbamate ( 120 mg , crude ) . 

Step 4 
[ 0308 ] To a solution of tert - butyl ( 6 - ( 3 - amino - 1 - methyl 
1H - pyrazol - 5 - yl ) quinazolin - 2 - yl ) ( ( 1r , 4r ) - 4 - ( bis ( tert - butoxy 
carbonyl ) amino ) cyclohexyl ) carbamate ( 60 mg , 94 . 0 umol ) 
in pyridine ( 2 . 0 mL ) was added TEA ( 29 mg , 282 . 2 umol , 
39 . 1 uL ) and 2 - chlorobenzenesulfonyl chloride ( 50 mg , 
235 . 2 umol , 32 . 0 uL ) . The mixture was stirred at 25° C . for 
12 h and concentrated . The residue was purified by prep 
TLC ( SiO , ) to afford tert - butyl ( 1r , 4r ) - 4 - bis ( tert - butoxy 
carbonyl ) amino ) cyclohexyl ) ( 6 - ( 3 - ( 2 - chloro phenyl ) sulfo 
namido ) - 1 - methyl - 1H - pyrazol - 5 - yl ) quinazolin - 2 - yl ) 
carbamate ( 80 mg , crude ) . Step 5 
[ 0309 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( bis ( tert - bu 
toxycarbonyl ) amino cyclohexyl ) ( 6 - ( 3 - ( ( 2 - chloro phenyl ) 
sulfonamido ) - 1 - methyl - 1H - pyrazol - 5 - yl ) quinazolin - 2 - yl ) 
carbamate ( 80 mg , 98 . 4 umol ) in DCM ( 2 . 0 mL ) was added 
TFA ( 1 . 0 mL ) . The mixture was stirred at 25° C . for 15 min 
and concentrated to give a residue . The residue was dis 
solved in MeOH ( 2 . 0 mL ) , basified with NHZ . H2O ( 0 . 02 
mL , 25 % solution ) and concentrated to give a residue . The 
residue was purified by prep - HPLC to afford N - ( 5 - ( 2 - ( ( ( 1r , 
4r ) - 4 - aminocyclohexyl ) amino ) quinazolin - 6 - yl ) - 1 - methyl 
1H - pyrazol - 3 - yl ) - 2 - chlorobenzenesulfonamide ( 36 . 1 mg , 
61 . 5 umol , 62 . 4 % yield , FA ) . M + H + = 512 . 3 ( LCMS ) . ' H 
NMR ( METHANOL - da , 400 MHz ) : 8 9 . 05 ( s , 1H ) , 8 . 33 ( br 
s , 1H ) , 8 . 07 ( dd , J = 1 . 1 , 7 . 9 Hz , 1H ) , 7 . 77 ( d , J = 1 . 8 Hz , 1H ) , 
7 . 68 ( dd , J = 2 . 0 , 8 . 8 Hz , 1H ) , 7 . 60 - 7 . 50 ( m , 3H ) , 7 . 42 ( ddd , 
J = 1 . 9 , 6 . 6 , 8 . 1 Hz , 1H ) , 6 . 11 ( s , 1H ) , 4 . 01 - 3 . 88 ( m , 1H ) , 3 . 70 
( s , 3H ) , 3 . 13 ( tdd , J = 4 . 0 , 7 . 8 , 11 . 6 Hz , 1H ) , 2 . 26 - 2 . 05 ( m , 
4H ) , 1 . 66 - 1 . 39 ( m , 4H ) . 
[ 0310 ] The following compound was synthesized accord 
ing to procedures described in example 1 above for the 
preparation of compound 1 . 

Comp 
ID 

Mass 
( M + H + ) Chemical Name 

H NMR ( MOD , 400 
MHz ) Structure 

6 

V 

N - ( 5 - ( 2 
( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) 
amino ) - 8 
ethylquinazolin 
6 - yl ) - 1 - methyl 
1 H - pyrazol - 3 - yl ) 

NH , 

Calc ' d for d 9 . 01 ( s , 1H ) , 8 . 48 ( br 
C26H3 CINZO , S : S , 1H ) , 8 . 09 ( dd , J = 1 . 1 , 
540 . 2 ; 7 . 9 Hz , 1H ) , 7 . 63 - 7 . 49 
Found : ( m , 4H ) , 7 . 43 ( dt , J = 
540 . 2 1 . 9 , 7 . 3 Hz , 1H ) , 6 . 10 ( s , 

1H ) , 4 . 04 - 3 . 91 ( m , 
1H ) , 3 . 71 ( s , 3H ) , 3 . 16 
( tt , J = 3 . 6 , 11 . 4 Hz , 
1H ) , 3 . 05 ( q , J = 7 . 5 Hz , 
2H ) , 2 . 30 ( br d , J = 11 . 2 
Hz , 2H ) , 2 . 14 ( br d , J = 
11 . 7 Hz , 2H ) , 1 . 69 
1 . 41 ( m , 4H ) , 1 . 31 ( t , 
J = 7 . 5 Hz . 3H ) 

2 
chlorobenzene 
sulfonamide , 
formate 
salt 
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Example 2 : Synthesis of N - ( 4 - ( 2 - ( ( ( 18 , 4r ) - 4 - amino 
cyclohexyl ) amino ) quinazolin - 6 - yl ) - 3 - methylphe 

nyl ) - 2 - chlorobenzenesulfonamide ( 2 ) 
[ 0311 ] 

sure . The residue was purified by prep - TLC ( SiO2 ) to afford 
tert - butyl ( ( 1r , 4r ) - 4 - ( 6 - ( 4 - ( 2 - chlorophenylsulfonamido ) - 2 
methylphenyl ) quinazolin - 2 - yl ) amino ) cyclohexyl ) carbamate 
( 30 mg , crude ) . M + H * = 622 . 2 ( LCMS ) . 

HN 

Py , DCM 
step 1 Br 

NHBoc 
1100 

NN 
NI 

K2CO3 , Pd ( dppf ) Cl2 
step 2 

NHB?c bkan berler 
Hocad 

> 

TFA NH 
DCM 
step 3 

- NH 

HN HN — V 

Step 1 
[ 0312 ] To a solution of 2 - chlorobenzenesulfonyl chloride 
( 170 mg , 806 . 2 umol , 109 . 7 uL ) in DCM ( 2 . 0 mL ) was 
added pyridine ( 63 mg , 806 . 2 umol , 65 . 0 uL ) and 4 - bromo 
3 - methyl - aniline ( 100 mg , 537 . 4 umol ) . The mixture was 
stirred at 45° C . for 2 h . The reaction mixture was concen 
trated under reduced pressure . The residue was purified by 
prep - TLC ( SiO2 ) to afford N - ( 4 - bromo - 3 - methylphenyl ) - 2 
chlorobenzenesulfonamide ( 190 mg , 447 . 8 umol , 83 . 3 % 
yield ) . 

Step 2 
[ 0313 ] A mixture of N - ( 4 - bromo - 3 - methylphenyl ) - 2 - chlo 
robenzenesulfonamide ( 50 mg , 138 . 6 umol ) , tert - butyl ( ( 1r , 
4r ) - 4 - ( ( 6 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) qui 
nazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 64 mg , 138 . 6 
umol ) , K2CO3 ( 57 mg , 415 . 9 umol ) , Pd ( dppf ) C12 ( 10 mg , 
13 . 8 umol ) in dioxane ( 2 . 0 mL ) and H , O ( 0 . 2 mL ) was 
degassed and purged with N2 three times , and then the 
mixture was stirred at 90° C . for 12 h under N , atmosphere . 
The reaction mixture was concentrated under reduced pres 

Step 3 
[ 0314 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - ( 4 - ( 2 - chlo 
rophenylsulfonamido ) - 2 - methylphenyl ) quinazolin - 2 - yl ) 
amino ) cyclohexyl ) carbamate ( 30 mg , 48 . 2 umol ) in DCM 
( 2 . 0 mL ) was added TFA ( 1 . 0 mL ) . The mixture was stirred 
at 25° C . for 0 . 5 h . The reaction mixture was concentrated 
under reduced pressure . The residue was added dichlo 
romethane ( 2 . 0 mL ) and NHz . H2O ( 25 % solution ) to pH 7 , 
concentrated under reduced pressure again . The residue was 
purified by prep - HPLC to give N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 - amino 
cyclohexyl ) amino quinazolin - 6 - yl ) - 3 - methylphenyl ) - 2 
chlorobenzenesulfonamide ( 6 . 9 mg , 12 . 1 umol , 25 . 2 % yield , 
FA ) . M + H + = 522 . 0 ( LCMS ) ; H NMR ( 400 MHz , METHA 
NOL - d , ) 9 . 04 ( s , 1H ) , 8 . 57 ( s , 1H ) , 8 . 23 - 8 . 04 ( m , 1H ) , 
7 . 66 - 7 . 53 m , 5H ) , 7 . 50 - 7 . 43 ( m , 1H ) , 7 . 14 - 7 . 04 ( m , 3H ) , 
4 . 10 - 3 . 87 ( m , 1H ) , 3 . 16 ( tt , J = 3 . 9 , 11 . 6 Hz , 1H ) , 2 . 25 ( br d , 
J = 10 . 5 Hz , 2H ) , 2 . 20 ( s , 3H ) , 2 . 14 ( br d , J = 12 . 1 Hz , 2H ) , 
1 . 70 - 1 . 39 ( m , 4H ) . 
[ 0315 ] The following compound was synthesized accord 
ing to procedures described in example 2 above for the 
preparation of compound 2 . 
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Comp 
ID 

Mass 
( M + 

1H NMR ( MOD , 400 
MHz ) Structure Chemical Name H + ) 

Calc ' d for 
C26H28CINGO2S : 
523 . 2 ; 
Found : 
523 . 2 HN 

N - ( 5 - ( 2 
( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) 
amino ) 
quinazolin - 6 - yl ) 
4 - methylpyridin 
2 - yl ) - 2 
chlorobenzene 
sulfonamide , 
formate 
salt 

NV ANH 

d 9 . 05 ( s , 1H ) , 8 . 52 ( br 
s , 1H ) , 8 . 22 ( d , J = 7 . 5 
Hz , 1H ) , 7 . 82 ( s , 1H ) , 
7 . 69 ( d , J = 1 . 8 Hz , 1H ) , 
7 . 67 - 7 . 62 ( m , 1H ) , 
7 . 61 - 7 . 55 ( m , 1H ) , 
7 . 55 - 7 . 52 ( m , 1H ) , 
7 . 50 - 7 . 45 ( m , 1H ) , 
7 . 38 - 7 . 30 ( m , 1H ) , 
7 . 15 ( s , 1H ) , 4 . 06 - 3 . 90 
( m , 1H ) , 3 . 24 - 3 . 05 ( m , 
1H ) , 2 . 31 - 2 . 20 ( m , 
5H ) , 2 . 12 ( br d , J = 12 . 3 
Hz , 2H ) , 1 . 69 - 1 . 40 ( m , 
4H ) 

Example 3 : Synthesis of N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 - amino 
cyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 3 - meth 

ylphenyl ) - 2 - chlorobenzenesulfonamide ( 3 ) 
[ 0316 ] 

4r ) - 4 - ( ( 8 - ethyl - 6 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan 
2 - yl ) quinazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 40 mg , 
80 . 5 umol ) , K , C03 ( 16 mg , 120 . 8 umol ) , Pd ( dppf ) Cl , ( 5 mg , 
8 . 0 umol ) in dioxane ( 2 . 0 mL ) and water ( 0 . 2 mL ) was 

NHBoc 

NH 

K2CO3 , Pd ( dppf ) Cl2 
step 1 HN 

O 

= NHBoc 

TFA 

DCM 
step 2 N 

olacas HN 

? ' ? 

Step 1 

[ 0317 ] A mixture of N - ( 4 - bromo - 3 - methylphenyl ) - 2 - chlo 
robenzenesulfonamide ( 29 mg , 80 . 5 umol ) , tert - butyl ( 1r , 

degassed and purged with N , three times . The mixture was 
stirred at 90° C . for 12 h under N2 , cooled to rt , and 
concentrated . The residue was purified by prep - TLC ( SiO2 ) 
to give tert - butyl ( ( 1r , 4r ) - 4 - ( 6 - ( 4 - ( 2 - chlorophenylsulfona 
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mido ) - 2 - methylphenyl ) - 8 - ethylquinazolin - 2 - yl ) amino ) cy 
clohexyl ) carbamate ( 47 mg , 58 . 6 umol , 72 . 7 % yield ) . M + H + 
= 650 . 3 ( LCMS ) . 

Step 2 
[ 0318 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - ( 4 - ( 2 - chlo 
rophenylsulfonamido ) - 2 - methylphenyl ) - 8 - ethylquinazolin 
2 - yl ) amino ) cyclohexyl ) carbamate ( 47 mg , 72 . 2 umol ) in 
DCM ( 2 . 0 mL ) was added TFA ( 1 . 0 mL ) . The resulting 
mixture was stirred at 15° C . for 0 . 5 h and concentrated . The 
residue was dissolved in MeOH ( 2 . 0 mL ) , basified pH to 8 
with NHz . H2O ( 25 % solution ) and purified by prep - HPLC 

to give N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 - eth 
ylquinazolin - 6 - yl ) - 3 - methylphenyl ) - 2 - chlorobenzenesulfo 
namide ( 10 . 2 mg , 17 . 2 umol , 23 . 8 % yield , FA ) . M + H + 
= 550 . 2 ( LCMS ) ; ' H NMR ( 400 MHZ , METHANOL - d ) : 8 
8 . 95 ( d , J = 4 . 2 Hz , 1H ) , 8 . 39 ( br s , 1H ) , 8 . 09 ( d , J = 7 . 7 Hz , 
1H ) , 7 . 60 - 7 . 51 ( m , 2H ) , 7 . 47 - 7 . 37 ( m , 3H ) , 7 . 11 - 7 . 01 ( m , 
3H ) , 4 . 01 - 3 . 91 m , 1H ) , 3 . 17 ( tt , J = 3 . 7 , 11 . 4 Hz , 1H ) , 3 . 04 
( q , J = 7 . 5 Hz , 2H ) , 2 . 31 ( brd , J = 11 . 9 Hz , 2H ) , 2 . 19 - 2 . 10 ( m , 
5H ) , 1 . 66 - 1 . 54 ( m , 2H ) , 1 . 54 - 1 . 43 ( m , 2H ) , 1 . 34 - 1 . 27 ( m , 
3H ) . 
[ 0319 ] The following compounds were synthesized 
according to procedures described in example 3 above for 
the preparation of compound 3 . 

Comp 
ID 

Mass 
( M + H + ) Chemical Name 

1H NMR ( MOD , 400 
MHz ) Structure 

HN 

NH 

N - ( 5 - ( 2 Calc ' d for • 9 . 00 ( s , 1 H ) , 8 . 49 ( br 
( ( ( 1r , 4r ) - 4 C28H32C1N02S : S , 1 H ) , 8 . 22 ( d , J = 7 . 34 

NH2 aminocyclohexyl ) 551 . 2 Hz , 1 H ) , 7 . 80 ( s , 1 H ) , 
amino ) - 8 - Found : 7 . 45 - 7 . 58 ( m , 5 H ) , 
ethylquinazlin - 6 - 551 . 2 7 . 14 ( s , 1 H ) , 3 . 91 - 4 . 03 
yl ) - 4 ( m , 1 H ) , 3 . 10 - 3 . 21 ( m , 
methylpyridin - 2 1 H ) , 3 . 06 ( q , J = 7 . 66 
yl ) - 2 Hz , 2 H ) , 2 . 31 ( br d , J = 
chlorobenzene 13 . 20 Hz , 2 H ) , 2 . 25 ( s , 
sulfonamide , 3 H ) , 2 . 13 ( br d , J = 
formate 12 . 23 Hz , 2 H ) , 1 . 44 
salt 1 . 64 ( m , 4 H ) , 1 . 31 ( t , 

J = 7 . 58 Hz , 3 H ) 
14 

cole VH 
HN 

NH 

N - ( 4 - ( 2 Calc ' d for 8 . 95 ( br s , 1H ) , 8 . 55 
( ( ( 1r , 4r ) - 4 C20H30C1F3N502S : ( br s , 1H ) , 8 . 15 ( d , J = 
aminocyclohexyl ) 604 . 2 ; 7 . 7 Hz , 1H ) , 7 . 63 - 7 . 53 
amino ) - 8 Found : ( m , 3H ) , 7 . 48 ( br dd , J = 
ethylquinazlin - 6 - 604 . 2 4 . 3 , 7 . 2 Hz , 1H ) , 7 . 41 
yl ) - 3 ( br d , J = 7 . 9 Hz , 3H ) , 
( trifluoromethyl ) 7 . 26 ( br d , J = 8 . 4 Hz , 
phenyl ) - 2 1H ) , 4 . 02 - 3 . 92 ( m , 
chlorobenzene 1H ) , 3 . 21 - 3 . 11 ( m , 
sulfonamide , 1H ) , 3 . 03 ( 9 , J = 7 . 3 Hz , 
formate 2H ) , 2 . 31 ( br d , J = 11 . 7 
salt Hz , 2H ) , 2 . 14 ( br d , J = 

11 . 5 Hz , 2H ) , 1 . 65 
1 . 55 ( m , 2H ) , 1 . 54 
1 . 43 ( m , 2H ) , 1 . 29 ( t , 
J = 7 . 5 Hz , 3H ) . 

16 

Y 

* ?? 

N - ( 5 - ( 2 Calc ' d for 9 . 02 ( s , 1H ) , 8 . 56 ( br 
( ( ( 11 , 4r ) - 4 C28H32CINO _ S : S , 1H ) , 8 . 33 - 8 . 19 ( m , 

NH2 aminocyclohexyl ) 551 . 2 ; 1H ) , 7 . 69 ( d , J = 8 . 9 Hz , 
amino ) - 8 Found : 1H ) , 7 . 61 - 7 . 44 ( m , 
ethylquinazolin - 551 . 1 5H ) , 7 . 22 ( br d , J = 8 . 8 
6 - yl ) - 6 Hz , 1H ) , 4 . 08 - 3 . 89 ( m , 
methylpyridin - 2 1H ) , 3 . 25 - 3 . 15 ( m , 

1H ) , 3 . 09 ( q , J = 7 . 5 Hz , 
chlorobenzene 2H ) , 2 . 40 ( s , 3H ) , 2 . 33 
sulfonamide , ( br d , J = 11 . 5 Hz , 2H ) , 
formate salt 2 . 17 ( br d , J = 11 . 5 Hz , 

2H ) , 1 . 70 - 1 . 46 ( m , 
4H ) , 1 . 34 ( t , J = 7 . 5 Hz , 
3H ) . 

yl ) - 2 

Euro 
" NH 

N - ( 4 - ( 2 Calc ' d for d 8 . 97 ( s , 1H ) , 8 . 56 ( br 
( ( ( 11 , 4r ) - 4 C28H30C1 , NGO , S : S , 1H ) , 8 . 14 ( d , J = 8 . 4 

NH2 aminocyclohexyl ) 570 . 1 ; Hz , 1H ) , 7 . 63 - 7 . 56 ( m , 
amino ) - 8 Found : 2H ) , 7 . 56 - 7 . 52 ( m , 
ethylquinazolin - 570 . 1 2H ) , 7 . 48 ( ddd , J = 3 . 3 , 
6 - yl ) - 3 5 . 3 , 8 . 2 Hz , 1H ) , 7 . 33 
chlorophenyl ) - 2 7 . 23 ( m , 2H ) , 7 . 17 ( dd , 
chlorobenzene J = 2 . 2 , 8 . 4 Hz , 1H ) , 4 . 05 
sulfonamide , 3 . 90 ( m , 1H ) , 3 . 20 
formate salt 3 . 10 ( m , 1H ) , 3 . 04 ( q , J = 

7 . 4 Hz , 2H ) , 2 . 31 ( br 
d , J = 11 . 7 Hz , 2H ) , 
2 . 13 ( br d , 7 = 11 . 9 Hz , 
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- continued 
Comp Mass 

( M + H + ) 
' H NMR ( MOD , 400 
MHz ) ID Structure Chemical Name 

2H ) , 1 . 65 - 1 . 54 ( m , 
2H ) , 1 . 54 - 1 . 43 ( m , 
2H ) , 1 . 31 ( t , J = 7 . 5 Hz , 
3H ) 

19 

OME 
HN 

ANH 
2 

N - ( 4 - ( 2 Calc ' d for • 8 . 94 ( s , 1 H ) , 8 . 51 ( br 
( ( ( 1r , 4r ) - 4 C29H33CINGO2S : S , 1 H ) , 8 . 10 - 8 . 18 ( m , 1 

NH2 aminocyclohexyl ) 566 . 2 ; H ) , 7 . 63 ( d , J = 1 . 76 Hz , 
amino - 8 Found : 1 H ) , 7 . 54 - 7 . 60 ( m , 3 
ethylquinazolin - 566 . 2 H ) , 7 . 46 ( ddd , J = 8 . 16 , 
6 - yl ) - 3 5 . 84 , 2 . 76 Hz , 1 H ) , 
methoxyphenyl ) 7 . 18 ( d , J = 8 . 16 Hz , 1 

H ) , 6 . 90 ( d , J = 1 . 98 Hz , 
chlorobenzene 1 H ) , 6 . 81 ( dd , J = 8 . 16 , 
sulfonamide , 1 . 98 Hz , 1 H ) , 3 . 91 
formate 4 . 04 ( m , 1 H ) , 3 . 73 ( s , 3 
salt H ) , 3 . 12 - 3 . 23 ( m , 1 H ) , 

3 . 03 ( q , J = 7 . 57 Hz , 2 
H ) , 2 . 31 ( br d , J = 11 . 03 
Hz , 2H ) , 2 . 14 ( br d , J = 
12 . 13 Hz , 2 H ) , 1 . 43 
1 . 67 m , 4 H ) , 1 . 30 ( t , 
J = 7 . 39 Hz , 3 H ) 

20 

HN . 

NH 

N - ( 6 - ( 2 Calc ' d for 8 9 . 00 ( s , 1 H ) , 8 . 53 ( br 
( ( ( 1r , 4r ) - 4 C28H32CINGO2S : S , 1 H ) , 8 . 23 ( s , 1 H ) , 

NH2 aminocyclohexyl ) 551 . 2 ; 8 . 14 ( d , J = 7 . 94 Hz , 1 
amino ) - 8 Found : H ) , 7 . 57 - 7 . 64 m , 4 H ) , 
ethylquinazlin - 6 - 551 . 2 7 . 55 ( s , 1 H ) , 7 . 45 - 7 . 51 
yl ) - 5 ( m , 1 H ) , 3 . 90 - 4 . 05 ( m , 
methylpyridin - 3 1 H ) , 3 . 16 ( br t , J = 
yl ) - 2 11 . 36 Hz , 1 H ) , 3 . 07 ( q , 
chlorobenzene J = 7 . 64 Hz , 2 H ) , 2 . 26 
sulfonamide , 2 . 36 ( m , 5 H ) , 2 . 14 ( br 
formate d , J = 10 . 80 Hz , 2 H ) , 
salt 1 . 44 - 1 . 68 m , 4 H ) , 

1 . 32 ( t , J = 7 . 50 Hz , 3 
H ) 

21 
O 

NH 

N - ( 4 - ( 2 Calc ' d for & 8 . 96 ( s , 1H ) , 8 . 51 ( br 
( ( ( 1r , 4r ) - 4 C29H33CIFN 02S : s , 1H ) , 8 . 01 ( d , J = 7 . 7 

NH2 aminocyclohexyl ) 568 . 2 ; Hz , 1H ) , 7 . 66 - 7 . 50 ( m , 
amino ) - 8 Found : 2H ) , 7 . 49 - 7 . 37 ( m , 
ethylquinazolin - 568 . 2 3H ) , 7 . 30 ( d , J = 7 . 9 Hz , 
6 - yl - 2 - f - luoro - 5 1H ) , 6 . 99 - 6 . 88 ( m , 
methylphenyl ) - 2 1H ) , 4 . 03 - 3 . 90 ( m , 
chlorobenzene 1H ) , 3 . 17 ( br t , J = 11 . 5 
sulfonamide , Hz , 1H ) , 3 . 04 ( q , J = 7 . 4 
formate salt Hz , 2H ) , 2 . 31 ( br d , J = 

11 . 5 Hz , 2H ) , 2 . 15 ( 
5H ) , 1 . 67 - 1 . 55 ( m , 
2H ) , 1 . 54 - 1 . 43 ( m , 
2H ) , 1 . 30 ( t , J = 7 . 4 Hz , 
3H ) 

22 ole de charge HN . 

ANH 
2 

N - ( 4 - ( 2 Calc ' d for 8 8 . 97 ( s , 1 H ) , 8 . 55 ( br 
( ( ( 1r , 4r ) - 4 C30H35CINGO , S : S , 1 H ) , 7 . 88 ( dd , J = 

NH2 aminocyclohexyl ) 564 . 2 ; 8 . 31 , 1 . 47 Hz , 1 H ) , 
amino ) - 8 Found : 7 . 64 - 7 . 68 ( m , 1 H ) , 
ethylquinazlin - 564 . 2 7 . 56 - 7 . 61 ( m , 1 H ) , 
6 - yl ) - 2 , 3 7 . 38 - 7 . 44 ( m , 3 H ) , 
dimethylphenyl ) 6 . 90 - 6 . 93 ( m , 1 H ) , 

6 . 82 - 6 . 88 ( m , 1 H ) , 
chlorobenzene 3 . 93 - 4 . 02 ( m , 1 H ) , 
sulfonamide , 3 . 12 - 3 . 21 m , 1 H ) , 
formate 3 . 06 ( q , J = 7 . 34 Hz , 2 
salt H ) , 2 . 32 ( br d , J = 11 . 74 

Hz , 2 H ) , 2 . 26 ( s , 3H ) , 
2 . 14 ( m , 5 H ) , 1 . 44 
1 . 67 ( m , 4 H ) , 1 . 31 ( t , J = 
7 . 34 Hz , 3 H ) 
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Example 4 : Synthesis of N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - 4 - amino 
cyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) phenyl ) 

2 - chlorobenzenesulfonamide ( 18 ) 
[ 0320 ] 

NHBoc 

HN Br K2CO3 , Pd ( dppf ) Cl2 
step 1 

NHB?c 

H2N K ago NH Pyridine , DCM 
step 2 

NHB?c 
MN zaca TFA HN 

DCM 
step 3 

BH 

HN N 

Step 1 
[ 0321 ] A mixture of 4 - bromoaniline ( 33 mg , 193 . 3 umol ) , 
tert - butyl ( 1r , 4r ) - 4 - ( ( 8 - ethyl - 6 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - 
dioxaborolan - 2 - yl ) quinazolin - 2 - yl ) amino ) cyclohexyl ) car 
bamate ( 80 mg , 161 . 1 umol ) , K , CO , ( 33 mg , 241 . 7 umol ) , 
Pd ( dppf ) C1 , ( 11 mg , 16 . 1 umol ) in dioxane ( 2 . 0 mL ) and 
water ( 0 . 2 mL ) was degassed and purged with N , . The 
resulting mixture was stirred at 90° C . for 12 h under N . . 
Additional 4 - bromoaniline ( 13 mg ) and Pd ( dppf ) C1 , ( 10 
mg ) were added , and the mixture was stirred at 90° C . for 4 
h , cooled to rt and concentrated . The residue was purified by 
prep - TLC ( SiO2 ) to give tert - butyl ( ( 1r , 4r ) - 4 - ( 6 - ( 4 - amino 
phenyl ) - 8 - ethylquinazolin - 2 - yl ) amino ) - cyclohexyl ) carbam 
ate ( 40 mg , 65 . 2 umol , 40 % yield ) . M + H + = 462 . 3 ( LCMS ) . 

Step 2 
[ 0322 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( 6 - ( 4 - amino 
phenyl ) - 8 - ethylquinazolin - 2 - yl ) amino ) - cyclohexyl ) carbam 
ate ( 40 mg , 86 . 6 umol ) in DCM ( 2 . 0 mL ) was added pyridine 
( 20 mg , 259 . 9 umol , 20 . 9 uL ) and 2 - chlorobenzenesulfonyl 
chloride ( 18 mg , 86 . 6 umol , 11 . 8 uL ) . The mixture was 
stirred at 45° C . for 12 h , cooled to rt and concentrated to 
give tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - ( 4 - ( 2 - chlorophenylsulfona 
mido ) phenyl ) - 8 - ethylquinazolin - 2 - yl ) amino ) cyclohexyl ) 
carbamate ( 50 mg , crude ) . 

Step 3 
[ 0323 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( 6 - ( 4 - ( 2 - chlo 
rophenylsulfonamido ) phenyl ) - 8 - ethylquinazolin - 2 - yl ) 
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amino ) cyclohexyl ) carbamate ( 50 mg , 78 . 5 umol ) in DCM 
( 2 . 0 mL ) was added TFA ( 1 . 0 mL ) . The mixture was stirred 
at 15° C . for 0 . 5 h and concentrated . The residue was 
dissolved in MeOH ( 2 . 0 mL ) , basified pH to 8 with NH , . 
H2O ( 25 % solution ) and purified by prep - HPLC to give 
N - ( 4 - ( 2 - ( ( ( 18 , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 - ethylqui 
nazolin - 6 - yl ) phenyl ) - 2 - chlorobenzenesulfonamide ( 8 . 7 mg , 
14 . 9 umol , 18 . 9 % yield , FA ) . M + H + = 536 . 2 ( LCMS ) ; ' H 
NMR ( 400 MHz , METHANOL - d ) 89 . 00 ( s , 1H ) , 8 . 50 ( br 

s , 1H ) , 8 . 12 - 8 . 03 ( m , 1H ) , 7 . 74 ( dd , J = 1 . 9 , 16 . 2 Hz , 2H ) , 
7 . 60 - 7 . 48 ( m , 4H ) , 7 . 47 - 7 . 38 ( m , 1H ) , 7 . 24 ( d , J = 8 . 6 Hz , 
2H ) , 4 . 02 - 3 . 92 ( m , 1H ) , 3 . 17 ( tt , J = 3 . 9 , 11 . 5 Hz , 1H ) , 3 . 07 
( q , J = 7 . 4 Hz , 2H ) , 2 . 31 ( br d , J = 11 . 9 Hz , 2H ) , 2 . 14 ( br d , 
J = 11 . 7 Hz , 2H ) , 1 . 67 - 1 . 55 ( m , 2H ) , 1 . 54 - 1 . 42 ( m , 2H ) , 1 . 33 
( t , J = 7 . 5 Hz , 3H ) . The following compounds were synthe 
sized according to procedures described in example 4 above 
for the preparation of compound 18 . 

Comp Mass 
( M + H + ) 

IH NMR ( MOD , 
400 MHz ) ID Chemical Name Structure 

CES 

O 

yl ) - 3 
HN NY 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - Calc ' d for 8 . 96 ( s , 1H ) , 8 . 53 
4 C30H33F3N502S : ( br s , 1H ) , 8 . 18 
aminocyclohexyl ) 584 . 2 ; 8 . 11 ( m , 1H ) , 7 . 97 

NH2 amino ) - 8 - Found : 7 . 90 ( m , 1H ) , 7 . 80 
ethylquinazolin - 6 - 584 . 2 7 . 68 ( m , 2H ) , 7 . 43 

( d , J = 6 . 2 Hz , 2H ) , 
methylphenyl ) - 2 7 . 15 - 7 . 08 ( m , 1H ) , 
( trifluoromethyl ) 7 . 07 - 6 . 97 ( m , 2H ) , 
benzene 4 . 05 - 3 . 90 ( m . 1H ) . 
sulfonamide , 3 . 16 ( tt , J = 3 . 8 , 
formate salt 11 . 5 Hz , 1H ) , 3 . 05 

( q , J = 7 . 5 Hz , 2H ) , 
2 . 31 ( br d , J = 11 . 7 
Hz , 2H ) , 2 . 21 - 2 . 08 
( m , 5H ) , 1 . 68 - 1 . 40 
( m , 4H ) , 1 . 30 ( t , J = 
7 . 5 Hz , 3H ) 

YA 

OCF3 

NH2 

HN 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - Calc d for 8 8 . 95 ( s , 1H ) , 8 . 57 
4 C30H33F3N5O3S : ( br s , 1H ) , 8 . 02 ( dd , 
aminocyclohexyl ) 600 . 2 ; J = 1 . 7 , 7 . 8 Hz , 1H ) , 
amino ) - 8 - Found : 7 . 73 - 7 . 62 ( m , 1H ) , 
ethylquinazolin - 6 - 600 . 2 7 . 52 - 7 . 34 ( m , 4H ) , 
yl ) - 3 7 . 12 - 6 . 95 ( m , 3H ) , 
methylphenyl ) - 2 4 . 03 - 3 . 88 m , 1H ) , 
( trifluoro 3 . 20 - 3 . 09 ( m , 1H ) , 
methoxy ) 3 . 04 ( q , J = 7 . 5 Hz , 
benzene 2H ) , 2 . 30 ( br d , J = 
sulfonamide , 11 . 7 Hz , 2H ) , 2 . 19 
formate salt 2 . 06 ( m , 5H ) , 1 . 65 

1 . 40 ( m , 4H ) , 1 . 30 
( t , J = 7 . 4 Hz , 3H ) 

yl ) - 3 
O 

S = - NH 

NH , N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - Calc ' d for 8 8 . 95 ( s , 1H ) , 8 . 56 
4 . C29H32C12N2O3S : ( br s , 1H ) , 8 . 07 
aminocyclohexyl ) 584 . 2 ; 8 . 00 ( m , 1H ) , 7 . 59 
amino ) - 8 - Found : 7 . 53 ( m , 2H ) , 7 . 47 
ethylquinazolin - 6 - 584 . 1 7 . 39 ( m , 2H ) , 7 . 14 

7 . 00 ( m , 3H ) , 4 . 02 
methylphenyl ) 3 . 89 ( m , 1H ) , 3 . 18 
2 , 5 3 . 08 ( m , 1H ) , 3 . 04 
dichlorobenzene ( q , J = 7 . 5 Hz , 2H ) , 
sulfonamide , 2 . 35 - 2 . 25 ( m , 2H ) , 
formate salt 2 . 19 ( s , 3H ) , 2 . 12 

( br d , J = 11 . 9 Hz , 
2H ) , 1 . 64 - 1 . 40 ( m , 
4H ) , 1 . 30 ( t , J = 7 . 5 
Hz , 3H ) 

O = 
HN 

10 

NH 
s = 0 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - Calc ' d for 
4 C20H33FN503S : 
aminocyclohexyl ) 534 . 2 ; 
amino ) - 8 - Found : 
ethylquinazolin - 6 - 534 . 1 
yl ) - 3 
methylphenyl ) - 2 
fluorobenzene 
sulfonamide , 
formate salt 

IN 

8 . 96 ( s , 1 H ) , 8 . 57 
( br s , 1 H ) , 7 . 88 ( td , 
J = 7 . 55 , 1 . 65 Hz , 1 
H ) , 7 . 46 - 7 . 72 ( m , 2 
H ) , 7 . 43 ( dd , J = 
8 . 71 , 1 . 87 Hz , 2 H ) , 
7 . 25 - 7 . 33 ( m , 2H ) , 
7 . 03 - 7 . 10 ( m , 2 H ) , 
3 . 91 - 4 . 05 ( m , 1 H ) , 
3 . 10 - 3 . 20 ( m , 1 H ) , 
2 . 98 - 3 . 09 ( m , 2 H ) , 
2 . 28 - 2 . 34 ( m , 2 H ) , 
2 . 07 - 2 . 22 ( m , 5 H ) , 
1 . 42 - 1 . 65 ( m , 4 H ) , 
1 . 28 - 1 . 37 ( m , 3 H ) 

N 
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- continued 
Comp 

ID Structure 
Mass 

( M + H + ) 
' H NMR ( MOD , 
400 MHz ) Chemical Name 

11 
4 

3 

NH Storcade H 

NH2 N - ( 4 - ( 2 - ( ( ( 1r , 4r ) - Calc ' d for d 8 . 98 ( s , 1H ) , 8 . 56 
C29H33CIN , O3S : ( br s , 1H ) , 7 . 81 

aminocyclohexyl ) 550 . 2 ; 7 . 77 ( m , 1H ) , 7 . 73 
amino ) - 8 - ethyl - Found : ( d , J = 7 . 9 Hz , 1H ) , 
quinazolin - 6 - yl ) - 550 . 2 7 . 60 ( br d , J = 7 . 9 

Hz , 1H ) , 7 . 52 ( d , 
methylphenyl ) - 3 J = 7 . 9 Hz , 1H ) , 
chlorobenzene 7 . 49 - 7 . 45 ( m , 2H ) , 
sulfonamide , 7 . 17 - 7 . 12 ( m , 1H ) , 
formate salt 7 . 07 - 6 . 99 ( m , 2H ) , 

4 . 04 - 3 . 91 ( m , 1H ) , 
3 . 18 - 3 . 10 ( m , 1H ) , 
3 . 06 ( q , J = 7 . 5 Hz , 
2H ) , 2 . 32 ( br d , J = 
10 . 5 Hz , 2H ) , 2 . 21 
( s , 3H ) , 2 . 13 ( br d , 
J = 12 . 3 Hz , 2H ) , 
1 . 64 - 1 . 42 ( m , 4H ) , 
1 . 32 ( t , J = 7 . 5 Hz , 
3H ) 

12 

- NH 

NH2 N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - Calc ' d for • 8 . 98 ( s , 1 H ) , 8 . 54 
4 C29H33CIN O3S : ( br s , 1 H ) , 7 . 74 
aminocyclohexyl ) 550 . 2 ; 7 . 82 ( m , 2 H ) , 7 . 53 
amino ) - 8 - ethyl - Found : ( d , J = 8 . 82 Hz , 2 
quinazolin - 6 - yl ) - 550 . 2 H ) , 7 . 44 - 7 . 48 ( m , 2 
3 H ) , 7 . 13 ( d , J = 7 . 72 
methylphenyl ) - 4 Hz , 1 H ) , 6 . 98 - 7 . 05 
chlorobenzene ( m , 2 H ) , 3 . 92 - 4 . 04 
sulfonamide , ( m , 1 H ) , 3 . 11 - 3 . 25 
formate salt ( m , 1 H ) , 3 . 01 - 3 . 09 

( m , 2 H ) , 2 . 32 ( br d , 
J = 10 . 36 Hz , 2 H ) , 
2 . 20 ( s , 3 H ) , 2 . 15 
( br d , J = 11 . 69 Hz , 
2 H ) , 1 . 43 - 1 . 66 ( m , 
4 H ) , 1 . 32 ( t , J = 
7 . 39 Hz , 3 H ) 

13 OMe 
4 
N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - Calc ' d for 

C30H36N503S : 
aminocyclohexyl ) 546 . 2 ; 

NH2 amino ) - 8 Found : 
ethylquinazolin - 6 - 546 . 2 
yl ) - 3 
methylphenyl ) - 2 
methoxybenzene 
sulfonamide , 
formate salt 

HN 

d 9 . 01 ( br s , 1H ) , 
7 . 84 ( dd , J = 1 . 5 , 
7 . 7 Hz , 1H ) , 7 . 64 
7 . 49 ( m , 2H ) , 7 . 42 
( d , J = 7 . 0 Hz , 2H ) , 
7 . 15 ( d , J = 8 . 3 Hz , 
1H ) , 7 . 12 - 6 . 95 ( m , 
4H ) , 3 . 99 ( m , 4H ) , 
3 . 20 - 3 . 00 ( m , 3H ) , 
2 . 31 ( m , 2H ) , 2 . 17 
( m , 5H ) , 1 . 63 - 1 . 39 
( m , 4H ) , 1 . 30 ( t , 
J = 7 . 5 Hz , 3H ) 
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- continued 
Comp 

ID Structure Chemical Name 
Mass 
( M + H + ) 

' H NMR ( MOD , 
400 MHz ) 

15 NH , 
4 
N - ( 4 - ( 2 - ( ( ( 11 , 4r ) - Calc ' d for 

C29H34N503S : 
aminocyclohexyl ) 516 . 2 ; 
amino ) - 8 Found : 
ethylquinazolin - 6 - 516 . 2 
yl ) - 3 
methylphenyl ) 
benzene 
sulfonamide , 
formate salt 

NH 

HN 

d 8 . 95 - 8 . 75 ( m , 
1H ) , 8 . 35 ( br s , 
1H ) , 7 . 76 - 7 . 70 ( m , 
2H ) , 7 . 51 - 7 . 44 ( m , 
1H ) , 7 . 43 - 7 . 37 ( m , 
2H ) , 7 . 32 ( dd , J = 
1 . 8 , 14 . 6 Hz , 2H ) , 
7 . 02 - 6 . 97 ( m , 1H ) , 
6 . 95 - 6 . 90 ( m , 2H ) , 
3 . 89 ( tdd , J = 3 . 8 , 
7 . 5 , 11 . 1 Hz , 1H ) , 
3 . 09 ( br t , J = 11 . 5 
Hz , 1H ) , 2 . 95 ( g . 
J = 7 . 5 Hz , 2H ) , 
2 . 22 ( br d , J = 11 . 1 
Hz , 2H ) , 2 . 14 - 2 . 01 
( m , 5H ) , 1 . 63 - 1 . 30 
( m , 4H ) , 1 . 21 ( t , 
J = 7 . 5 Hz , 3H ) 

[ 0324 ] Exemplary compounds were synthesized accord 
ing to procedures described herein . For compounds that do 
not have a specific synthetic scheme described herein , such 
compounds can be routinely synthesized by a skilled artisan 
armed with the guidance presented herein and skill in the art . 



Cob Comp ID 

Mass 
( M + H + ) 

Structure 

IH NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

23 

Calc ' d for 

C27H31CIN , O2S : 
552 . 1 ; Found : 552 . 1 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 4 methylpyrimidin 2 - yl ) - 2 chlorobenzene sulfonamide 

8 9 . 01 ( s , 1H ) , 8 . 58 ( br 
S , 1H ) , 8 . 34 ( br d , J = 
7 . 0 Hz , 1H ) , 8 . 23 ( br s , 

1H ) , 7 . 61 - 7 . 46 ( m , 5H ) , 4 . 05 - 3 . 89 ( m , 1H ) , 3 . 26 - 3 . 13 ( m , 

1H ) , 3 . 07 ( q , J = 7 . 5 Hz , 2H ) , 2 . 31 ( m , 5H ) , 2 . 16 ( br d , J = 10 . 6 Hz , 2H ) , 

1 . 71 - 1 . 43 ( m , 4H ) , 
1 . 33 ( t , J = 7 . 5 Hz , 3H ) 

US 2018 / 0346446 A1 

z 

CI 

O 
llo / 

- NH 

EZ 
NH 

N 

24 

N - ( 4 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

Calc ' d for 

C28H3 . CIFN , 02S : 

554 . 2 ; Found : 554 . 1 

89 . 03 ( s , 1H ) , 8 . 56 ( br S , 1H ) , 8 . 03 ( dd , J = 1 . 3 , 

7 . 9 Hz , 1H ) , 7 . 80 ( s , 
2H ) , 7 . 68 - 7 . 54 ( m , 2H ) , 7 . 54 - 7 . 34 ( m , 4H ) , 4 . 05 - 3 . 91 ( m , 1H ) , 3 . 25 - 3 . 15 ( m , 

1H ) , 3 . 09 ( q , J = 7 . 4 Hz , 2H ) , 2 . 33 ( br d , J = 11 . 5 Hz , 2H ) , 2 . 16 ( br d , J = 

11 . 7 Hz , 2H ) , 1 . 71 1 . 43 ( m , 4H ) , 1 . 41 

1 . 27 ( m , 3H ) 

57 

NH 

N 

25 

H2 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) pyrazin - 2 

yl ) - 2 chlorobenzene sulfonamide 

Calc ' d for 

C26H2 , CIN , O2S : 

538 . 2 ; Found : 538 . 1 

9 . 03 ( s , 1H ) , 8 . 58 ( br 
S , 2H ) , 8 . 33 - 8 . 23 ( m , 

2H ) , 8 . 13 ( d , J = 1 . 7 Hz , 1H ) , 8 . 08 ( d , J = 1 . 8 Hz , 

1H ) , 7 . 57 - 7 . 44 ( m , 3H ) , 4 . 06 - 3 . 91 ( m , 1H ) , 3 . 26 - 3 . 14 ( m , 

1H ) , 3 . 08 ( q , J = 7 . 4 Hz , 2H ) , 2 . 32 ( br d , J = 10 . 5 Hz , 2H ) , 2 . 16 ( br d , J = 

13 . 0 Hz , 2H ) , 1 . 73 1 . 44 ( m , 4H ) , 1 . 38 

1 . 27 ( m , 3H ) 

NH 

N 

NE 

Dec . 6 , 2018 



- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

26 

NH , 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) 

M + H + = 

508 . 1 ( LCMS ) 

US 2018 / 0346446 A1 

aminocyclohexyl ) 
amino ) quinazolin 6 - yl ) phenyl ) - 2 chlorobenzene sulfonamide 

N 

CI 

H NMR ( 400 MHz , 

METHANOL - dA ) 9 . 06 
( s , 1H ) , 8 . 41 ( br s , 1H ) , 

8 . 14 - 8 . 06 ( m , 1H ) , 7 . 99 - 7 . 88 ( m , 2H ) , 7 . 62 - 7 . 49 ( m , 5H ) , 

7 . 43 ( m , 1H ) , 7 . 25 ( d , J = 

8 . 7 Hz , 2H ) , 4 . 02 3 . 89 ( m , 1H ) , 3 . 21 

3 . 10 ( m , 1H ) , 2 . 23 ( br d , J = 12 . 0 Hz , 2H ) , 2 . 12 ( br d , J = 11 . 0 Hz , 2H ) , 

1 . 67 - 1 . 55 ( m , 2H ) , 
1 . 53 - 1 . 41 ( m , 2H ) 

NH 

N 

27 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) pyridin - 2 

yl ) - 2 chlorobenzene sulfonamide 

Calc ' d for 
C2 ; H3 . CINGO2S : 

537 . 2 ; Found : 537 . 1 

EN 

Cl 

0 . 

NH 

8 9 . 03 ( s , 1 H ) , 8 . 55 ( br s , 1 H ) , 8 . 40 ( d , J = 2 . 45 
Hz , 1 H ) , 8 . 05 - 8 . 15 ( m , 
3 H ) , 7 . 80 ( d , J = 8 . 80 Hz , 1 H ) , 7 . 68 ( dd , J = 8 . 56 , 2 . 69 Hz , 1 H ) , 7 . 53 

7 . 61 ( m , 2 H ) , 7 . 41 7 . 50 ( m , 1 H ) , 3 . 92 4 . 03 ( m , 1 H ) , 3 . 12 

3 . 21 ( m , 1 H ) , 3 . 08 ( 9 , J = 

7 . 34 Hz , 2 H ) , 2 . 31 ( br d , J = 11 . 25 Hz , 2 H ) . 2 . 14 ( br d , J = 11 . 74 Hz , 
2 H ) , 1 . 42 - 1 . 64 ( m , 4 H ) , 1 . 34 ( t , J = 7 . 58 Hz , 

3H ) 

58 

N 

28 

NH2 bogado e 
N - ( 6 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) pyridin - 3 

yl ) - 2 chlorobenzene sulfonamide 

Calc ' d for 

C27H30CINGOS : 
537 . 2 ; Found : 537 . 2 

EN 

NH 

8 9 . 00 ( s , 1H ) , 8 . 53 ( br 
S , 1H ) , 8 . 30 ( s , 1H ) , 8 . 23 ( d , J = 7 . 7 Hz , 1H ) , 8 . 06 

( dd , J = 2 . 0 , 8 . 8 Hz , 
1H ) , 7 . 76 ( s , 2H ) , 7 . 55 
7 . 44 ( m , 3H ) , 7 . 29 ( d , J = 

9 . 0 Hz , 1H ) , 4 . 01 

3 . 90 ( m , 1H ) , 3 . 21 - 3 . 11 ( m , 1H ) , 3 . 07 ( q , J = 7 . 4 Hz , 2H ) , 2 . 30 ( br d , J = 10 . 8 Hz , 2H ) , 2 . 13 ( br d , 
J = 12 . 1 Hz , 2H ) , 1 . 66 
1 . 40 ( m , 4H ) , 1 . 33 ( t , J = 

7 . 5 Hz , 3H ) 

N 

Dec . 6 , 2018 
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Comp ID 
Structure 

Chemical Name 

Mass 
( M + H + ) 

' H NMR ( 

MOD , 400 

MHz ) 

29 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 1H - pyrazol 

3 - yl ) - 2 chlorobenzene sulfonamide 

Calc ' d for 
C25H2 , CINGO2S : 

526 . 2 ; Found : 526 . 1 

8 8 . 99 ( s , 1H ) , 8 . 09 ( d , J = 

7 . 3 Hz , 1H ) , 7 . 78 ( br S , 2H ) , 7 . 62 - 7 . 52 ( m , 
2H ) , 7 . 43 ( t , J = 7 . 2 Hz , 1H ) , 6 . 37 ( s , 1H ) , 3 . 96 ( m , 1H ) , 3 . 17 ( m , 1H ) , 3 . 05 ( q , J = 7 . 3 Hz , 2H ) , 2 . 30 ( br d , J = 11 . 5 Hz , 

2H ) , 2 . 14 ( br d , J = 11 . 9 Hz , 2H ) , 1 . 65 - 1 . 54 ( m , 

2H ) , 1 . 53 - 1 . 43 ( m , 

2H ) , 1 . 33 ( t , J = 7 . 5 Hz , 

3H ) 

US 2018 / 0346446 A1 

Ci 

- 

N - NH 

- NH 

N 

30 

M + H + = 

552 . 2 

HOT 
N - ( 4 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 hydroxyquinazolin 6 - yl ) - 3 

methylphenyl ) - 2 
chloro - N methylbenzene sulfonamide 

d 8 . 99 ( s , 1H ) , 8 . 51 ( s , 1H ) , 7 . 92 ( d , J = 7 . 9 Hz , 

1H ) , 7 . 68 - 7 . 53 ( m , 

2H ) , 7 . 43 ( t , J = 7 . 0 Hz , 

1H ) , 7 . 22 - 7 . 06 ( m , 
4H ) , 7 . 01 ( s , 1H ) , 4 . 09 ( br s , 1H ) , 3 . 42 ( s , 3H ) , 

3 . 15 ( br t , J = 11 . 6 Hz , 
1H ) , 2 . 30 - 2 . 20 ( m , 

5H ) , 2 . 12 ( br d , J = 12 . 7 Hz , 2H ) , 1 . 73 - 1 . 55 ( m , 

2H ) , 1 . 53 - 1 . 35 ( m , 

2H ) . 

NH 

59 

OH 

31 

M 

+ H + = 

564 . 2 

N - ( 4 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 3 

methylphenyl ) - 2 
chloro - N methylbenzene sulfonamide 

Clo 

- ?? 

• 8 . 98 ( s , 1H ) , 8 . 51 ( br s , 1H ) , 7 . 91 ( d , J = 7 . 9 Hz , 1H ) , 7 . 65 - 7 . 55 ( m , 

2H ) , 7 . 49 - 7 . 39 ( m , 3H ) , 7 . 19 - 7 . 14 ( m , 2H ) , 7 . 12 - 7 . 07 ( m , 

1H ) , 3 . 98 ( br t , J = 11 . 0 
Hz , 1H ) , 3 . 42 ( d , J = 1 . 8 

Hz , 3H ) , 3 . 17 ( br t , J = 
11 . 4 Hz , 1H ) , 3 . 06 ( q , J = 

7 . 3 Hz , 2H ) , 2 . 32 ( br 

d , J = 11 . 8 Hz , 2H ) , 2 . 20 
( s , 3H ) , 2 . 15 ( br d , J = 

12 . 3 Hz , 2H ) , 1 . 69 1 . 43 ( m , 4H ) , 1 . 37 

1 . 28 ( m , 3H ) . 
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- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

32 

NH2 

N - ( 6 - ( 2 - ( ( ( 11 , 4r ) 

Calc ' d for 
C26H2 , CINGO2S : 

538 . 2 ; Found : 538 . 2 

US 2018 / 0346446 A1 

N 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) pyridazin - 3 

yl ) - 2 chlorobenzene sulfonamide 

Clo 

8 9 . 03 ( s , 1H ) , 8 . 53 ( br 
S , 1H ) , 8 . 24 - 8 . 18 ( m , 

2H ) , 8 . 15 ( d , J = 1 . 8 Hz , 1H ) , 8 . 10 ( d , J = 2 . 2 Hz , 
1H ) , 7 . 95 ( d , J = 10 . 1 

Hz , 1H ) , 7 . 56 - 7 . 43 ( m , 

3H ) , 4 . 03 - 3 . 91 ( m , 1H ) , 3 . 23 - 3 . 11 ( m , 

1H ) , 3 . 06 ( q , J = 7 . 5 Hz , 2H ) , 2 . 30 ( br d , J = 10 . 1 Hz , 2H ) , 2 . 14 ( br d , J = 

11 . 8 Hz , 2H ) , 1 . 67 

1 . 43 ( m , 4H ) , 1 . 33 ( t , J = 

7 . 5 Hz , 3H ) 

NH 

NH 

= 

N 

33 

ATT 

N - ( 2 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) pyrimidin - 5 

yl ) - 2 chlorobenzene sulfonamide 

Calc ' d for 

C26H2 , CIN O2S : 
538 . 2 ; Found : 538 . 1 

9 . 06 ( s , 1H ) , 8 . 61 ( s , 

2H ) , 8 . 55 - 8 . 43 ( m , 3H ) , 8 . 20 - 8 . 12 ( m , 1H ) , 7 . 66 - 7 . 54 ( m , 2H ) , 7 . 54 - 7 . 45 ( m , 1H ) , 4 . 06 - 3 . 95 ( m , 1H ) , 3 . 24 - 3 . 14 ( m , 

1H ) , 3 . 09 ( q , J = 7 . 5 Hz , 2H ) , 2 . 33 ( br d , J = 12 . 5 Hz , 2H ) , 2 . 16 ( br d , J = 

10 . 8 Hz , 2H ) , 1 . 72 

1 . 42 ( m , 4H ) , 1 . 36 ( t , J = 

7 . 5 Hz , 3H ) 

CLO 

- NH 

60 

N 

34 

M + H + = 

564 . 2 

Steroco 
N - ( 4 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 3 

ethylphenyl ) - 2 chlorobenzene sulfonamide 

CN 

CIO 

NH 

• 8 . 95 ( s , 1H ) , 8 . 56 ( br 
S , 1H ) , 8 . 14 - 8 . 06 ( m , 
1H ) , 7 . 60 - 7 . 52 ( m , 

2H ) , 7 . 45 ( m , 1H ) , 7 . 40 ( d , J = 2 . 9 Hz , 2H ) , 7 . 11 ( d , J = 1 . 8 Hz , 1H ) , 7 . 08 

6 . 99 ( m , 2H ) , 4 . 03 3 . 85 ( m , 1H ) , 3 . 16 

2 . 97 ( m , 3H ) , 2 . 51 ( q , J = 

7 . 5 Hz , 2H ) , 2 . 30 ( br d , J = 10 . 6 Hz , 2H ) , 
2 . 12 ( br d , J = 12 . 1 Hz , 

2H ) , 1 . 62 - 1 . 42 ( m , 

4H ) , 1 . 30 ( t , J = 7 . 5 Hz , 3H ) , 0 . 98 ( t , J = 7 . 5 Hz , 

3H ) 

N 
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- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

35 

NH , 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) 

Calc ' d for 

C28H30C1FN502S : 
554 . 2 ; Found : 554 . 1 

US 2018 / 0346446 A1 

CI 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 3 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

NH 

• 8 . 97 ( br d , J = 3 . 1 Hz , 
1H ) , 8 . 55 ( br s , 1H ) , 

8 . 15 ( br dd , J = 2 . 6 , 7 . 5 Hz , 1H ) , 7 . 64 ( br s , 2H ) , 
7 . 57 ( br d , J = 3 . 1 Hz , 

2H ) , 7 . 51 - 7 . 43 ( m , 

1H ) , 7 . 37 ( dt , J = 3 . 5 , 8 . 6 Hz , 1H ) , 7 . 07 - 6 . 97 ( m , 2H ) , 4 . 02 - 3 . 90 ( m , 
1H ) , 3 . 20 - 3 . 11 ( m , 1H ) , 3 . 04 ( br dd , J = 3 . 1 , 7 . 3 Hz , 2H ) , 2 . 30 

( br d , J = 11 . 2 Hz , 2H ) , 2 . 13 ( br d , J = 11 . 2 Hz , 
2H ) , 1 . 66 - 1 . 40 ( m , 

4H ) , 1 . 31 ( dt , J = 3 . 6 , 

7 . 3 Hz , 3H ) 

N 

36 

M + H + = 

552 . 1 

N - ( 4 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 methoxyquinazolin 6 - yl ) - 3 

methylphenyl ) - 2 

chlorobenzene sulfonamide 

61 

CIO . 

8 8 . 98 ( s , 1H ) , 8 . 47 ( s , 

1H ) , 8 . 15 - 8 . 04 ( m , 1H ) , 7 . 58 - 7 . 52 ( m , 

2H ) , 7 . 44 ( ddd , J = 2 . 6 , 

5 . 9 , 8 . 1 Hz , 1H ) , 7 . 16 
( d , J = 1 . 8 Hz , 1H ) , 7 . 12 7 . 03 m , 4H ) , 4 . 05 ( br 

t , J = 11 . 2 Hz , 1H ) , 3 . 95 
( s , 3H ) , 3 . 14 ( ddd , J = 3 . 9 , 7 . 7 , 11 . 6 Hz , 1H ) , 

2 . 27 - 2 . 17 ( m , 5H ) , 

2 . 11 ( br d , J = 11 . 4 Hz , 
2H ) , 1 . 67 - 1 . 53 ( m , 

2H ) , 1 . 52 - 1 . 38 ( m , 2H ) 

NH 

N 

37 

M + H + = 

567 . 2 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 6 methoxypyridin 2 - yl ) - 2 chlorobenzene sulfonamide 

NH 

• 8 . 95 ( s , 1 H ) , 8 . 54 ( br S , 1 H ) , 8 . 31 ( d , J = 7 . 72 Hz , 1 H ) , 7 . 65 ( t , J = 
7 . 50 Hz , 3 H ) , 7 . 56 7 . 60 ( m , 2 H ) , 7 . 48 

7 . 54 ( m , 1 H ) , 6 . 63 ( d , J = 

7 . 94 Hz , 1 H ) , 3 . 91 

4 . 01 ( m , 1 H ) , 3 . 65 ( s , 3 
H ) , 3 . 10 - 3 . 21 ( m , 1 H ) , 
3 . 03 ( q , J = 7 . 35 Hz , 2 H ) , 2 . 30 ( br d , J = 12 . 13 

Hz , 2 H ) , 2 . 13 ( br d , J = 
12 . 13 Hz , 2 H ) , 1 . 44 
1 . 65 ( m , 4 H ) , 1 . 30 ( t , J = 

7 . 50 Hz , 3 H ) 
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- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

38 

M + H + = 

557 . 2 

Molgas 
N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 4 

methylthiazol - 2 
yl ) - 2 chlorobenzene sulfonamide 

8 9 . 02 ( s , 1 H ) 8 . 52 ( br S , 1 H ) 8 . 15 ( d , J = 7 . 06 Hz , 1 H ) 7 . 64 ( s , 1 H ) 

7 . 51 - 7 . 59 ( m , 3 H ) 7 . 43 - 7 . 49 ( m , 1 H ) 3 . 92 - 4 . 04 ( m , 1 H ) 3 . 02 - 3 . 21 ( m , 3 H ) 

2 . 30 ( s , 5 H ) 2 . 14 ( br d , J = 12 . 13 Hz , 2 H ) 1 . 44 1 . 64 ( m , 4 H ) 1 . 33 ( t , J = 

7 . 50 Hz , 3 H ) 

US 2018 / 0346446 A1 

NH 

N 

39 

M + H + = 

538 . 1 

N - ( 5 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) pyrimidin - 2 

yl ) - 2 chlorobenzene sulfonamide 

89 . 02 ( br s , 1H ) , 8 . 51 ( br s , 2H ) , 8 . 19 ( s , 1H ) , 8 . 04 ( br s , 1H ) , 7 . 78 ( br d , J = 6 . 8 Hz , 2H ) , 7 . 36 
( br s , 4H ) , 3 . 78 ( br s , 1H ) , 3 . 03 ( br s , 1H ) , 

2 . 94 ( q , J = 7 . 4 Hz , 2H ) , 2 . 09 ( br s , 2H ) , 1 . 99 ( br 
d , J = 10 . 8 Hz , 2H ) , 1 . 52 ( br s , 2H ) , 1 . 42 

1 . 30 ( m , 2H ) , 1 . 23 ( t , J = 

7 . 4 Hz , 3H ) 

NH 

40 

N - ( 5 - ( 2 - ( ( ( 11 , 4r ) 

M + H + = 

554 . 2 

4 

aminocyclohexyl ) 
amino ) - 8 isopropylquinazolin 6 - yl ) - 1 - methyl 

1H - pyrazol - 3 - yl ) 

2 chlorobenzene sulfonamide 

/ 
N - 

N 

ZIZ 

- NH 

8 9 . 01 ( s , 1H ) , 8 . 53 ( br 
S , 1H ) , 8 . 12 - 8 . 07 ( m , 

1H ) , 7 . 60 ( dd , J = 1 . 8 , 

10 . 5 Hz , 2H ) , 7 . 57 

7 . 54 ( m , 1H ) , 7 . 52 ( d , J = 

1 . 8 Hz , 1H ) , 7 . 47 

7 . 41 ( m , 1H ) , 6 . 09 ( s , 
1H ) , 4 . 03 - 3 . 87 ( m , 

2H ) , 3 . 71 ( s , 3H ) , 3 . 17 ( br t , J = 11 . 4 Hz , 1H ) , 2 . 30 ( br d , J = 11 . 8 Hz , 
2H ) , 2 . 14 ( br d , J = 11 . 0 Hz , 2H ) , 1 . 68 - 1 . 41 ( m , 5H ) , 1 . 34 ( d , J = 7 . 0 Hz , 

6H ) 

N 
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- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

41 

NH , 

M + H + = 

543 . 1 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) thiazol - 2 - yl ) 

2 chlorobenzene sulfonamide 

8 8 . 98 ( s , 1H ) , 8 . 51 ( br S , 1H ) , 8 . 17 ( d , J = 7 . 0 Hz , 1H ) , 7 . 73 ( s , 1H ) , 7 . 65 ( s , 1H ) , 7 . 58 - 7 . 40 ( m , 4H ) , 4 . 01 - 3 . 89 ( m , 
1H ) , 3 . 19 - 2 . 98 ( m , 

3H ) , 2 . 30 ( br d , J = 12 . 3 Hz , 2H ) , 2 . 13 ( br d , J = 

13 . 2 Hz , 2H ) , 1 . 66 

1 . 41 ( m , 4H ) , 1 . 33 ( t , J = 

7 . 5 Hz , 3H ) 

US 2018 / 0346446 A1 

C1 

= 

- NH 

42 

NH2 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) 

M + H + = 

584 . 2 

4 

bideaos 
aminocyclohexyl ) 

amino ) - 8 ethylquinazolin 6 - yl ) - 2 - fluoro - 5 
methoxyphenyl ) 
2 chlorobenzene sulfonamide 

d 8 . 95 ( s , 1 H ) , 8 . 55 ( br s , 1 H ) , 8 . 09 ( d , J = 7 . 28 Hz , 1 H ) , 7 . 54 - 7 . 67 ( m , 
4 H ) , 7 . 41 - 7 . 47 ( m , 1 H ) , 7 . 05 - 7 . 11 ( m , 2H ) , 3 . 96 ( br t , J = 11 . 36 Hz , 1 H ) , 3 . 70 ( s , 3H ) , 3 . 10 3 . 19 ( m , 1 H ) , 3 . 03 ( q , J = 7 . 72 Hz , 2 H ) , 2 . 30 

( br d , J = 12 . 57 Hz , 2 
H ) , 2 . 13 ( br d , J = 11 . 47 

Hz , 2 H ) , 1 . 42 - 1 . 65 ( m , 
4 H ) , 1 . 31 ( t , J = 7 . 39 

Hz , 3 H ) 

NH 

N 

63 

43 

M + H + = 

526 . 0 

Kabad 
N - ( 1 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 1H - pyrazol 

4 - yl ) - 2 chlorobenzene sulfonamide 
- 

d 9 . 09 ( br s , 1H ) , 8 . 40 
( br s , 1H ) , 8 . 05 ( s , 1H ) , 

8 . 01 - 7 . 95 ( m , 2H ) , 

7 . 88 ( d , J = 2 . 3 Hz , 1H ) , 

7 . 65 - 7 . 47 ( m , 2H ) , 7 . 44 - 7 . 34 ( m , 2H ) , 
3 . 77 ( br s , 1H ) , 3 . 05 
2 . 90 ( m , 3H ) , 2 . 12 1 . 96 ( m , 4H ) , 1 . 49 

1 . 24 ( m , 7H ) 

ON 

NH 
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- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

44 

= 

M + H + 

527 . 1 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) isoxazol - 3 

yl ) - 2 chlorobenzene sulfonamide 

8 9 . 13 ( br s , 1H ) , 8 . 39 
( br s , 1H ) , 8 . 06 - 7 . 90 

( m , 2H ) , 7 . 79 ( d , J = 1 . 6 Hz , 1H ) , 7 . 55 ( br s , 1H ) , 

7 . 46 - 7 . 40 ( m , 1H ) , 7 . 39 - 7 . 29 ( m , 2H ) , 

6 . 53 ( s , 1H ) , 3 . 80 ( br s , 1H ) , 2 . 98 ( q , J = 7 . 4 Hz , 

3H ) , 2 . 17 - 1 . 94 ( m , 4H ) , 1 . 53 - 1 . 32 ( m , 4H ) , 1 . 31 - 1 . 22 ( m , 

3H ) . 

US 2018 / 0346446 A1 

?? 

- NH 

N 

45 

M + H + = 

542 . 2 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 methoxyquinazolin 6 - yl ) - 1 - methyl 

1H - pyrazol - 3 - yl ) 

2 chlorobenzene sulfonamide 

8 9 . 05 ( br s , 1H ) , 8 . 33 ( br s , 2H ) , 8 . 02 ( d , J = 7 . 7 Hz , 1H ) , 7 . 60 - 7 . 34 ( m , 5H ) , 7 . 10 ( br s , 1H ) , 6 . 02 ( s , 1H ) , 3 . 89 ( br s , 4H ) , 3 . 68 ( s , 3H ) , 2 . 96 ( br s , 1H ) , 1 . 97 ( br s , 
4H ) , 1 . 49 - 1 . 26 ( m , 

4H ) . 

N 

N - 

N 

- NH 

NH 

64 

teada 5 deseado e 
46 

M + H + = 

568 . 2 

N - ( 5 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 4 methoxypyrimidin 2 - yl ) - 2 chlorobenzene sulfonamide 

EN 

8 8 . 98 ( s , 1 H ) , 8 . 50 ( br s , 1 H ) , 8 . 33 ( d , J = 7 . 94 
Hz , 1 H ) , 8 . 14 ( s , 1 H ) , 

7 . 61 - 7 . 68 ( m , 2 H ) , 7 . 48 - 7 . 58 ( m , 3 H ) , 3 . 91 - 4 . 02 ( m , 1 H ) , 

3 . 71 ( s , 3H ) , 3 . 11 - 3 . 23 
( m , 1 H ) , 3 . 04 ( q , J = 
7 . 72 Hz , 2 H ) , 2 . 31 ( br d , J = 11 . 69 Hz , 2 H ) , 2 . 14 ( br d , J = 11 . 47 Hz , 

2 H ) , 1 . 43 - 1 . 66 ( m , 4 H ) , 1 . 31 ( t , J = 7 . 50 Hz , 

3 H ) 

NH 

N 

AV . 
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- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

47 

M + H + = 

554 . 2 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 propylquinazolin 6 - yl ) - 1 - methyl 

1H - pyrazol - 3 - yl ) 

2 chlorobenzene sulfonamide 

US 2018 / 0346446 A1 

CI 

N 

- NH 

8 9 . 02 ( s , 1H ) , 8 . 48 ( br 
S , 1H ) , 8 . 09 ( dd , J = 1 . 3 , 7 . 9 Hz , 1H ) , 7 . 62 ( d , J = 

2 . 0 Hz , 1H ) , 7 . 61 - 7 . 54 
( m , 2H ) , 7 . 52 ( d , J = 2 . 0 Hz , 1H ) , 7 . 44 ( ddd , J = 

1 . 9 , 6 . 7 , 8 . 1 Hz , 1H ) , 
6 . 10 ( s , 1H ) , 4 . 00 - 3 . 90 ( m , 1H ) , 3 . 72 ( s , 3H ) , 

3 . 23 - 3 . 12 ( m , 1H ) , 3 . 05 - 2 . 96 ( m , 2H ) , 

2 . 32 ( br d , J = 11 . 7 Hz , 
2H ) , 2 . 15 ( br d , J = 11 . 2 

Hz , 2H ) , 1 . 76 ( ad , J = 7 . 4 , 15 . 0 Hz , 2H ) , 1 . 67 
1 . 41 ( m , 4H ) , 1 . 01 ( t , J = 

7 . 3 Hz , 3H ) 

48 

M + H + = 

526 . 1 

N - ( 4 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) quinazolin 
6 - yl ) - 3 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

65 

ab 

8 9 . 06 ( s , 1H ) , 8 . 50 ( br s , 1H ) , 8 . 18 ( d , J = 7 . 6 Hz , 1H ) , 7 . 91 - 7 . 80 ( m , 

2H ) , 7 . 62 - 7 . 56 ( m , 3H ) , 7 . 53 - 7 . 48 ( m , 1H ) , 7 . 46 - 7 . 40 ( m , 1H ) , 7 . 11 - 7 . 02 ( m , 2H ) , 4 . 04 - 3 . 93 ( m , 1H ) , 3 . 22 - 3 . 11 ( m , 

1H ) , 2 . 25 ( br d , J = 13 . 0 Hz , 2H ) , 2 . 14 ( br d , J = 

11 . 9 Hz , 2H ) , 1 . 71 

1 . 40 ( m , 4H ) 

NH 

6 

N 

49 

N - ( 6 - ( 2 - ( ( ( 1r , 4r ) 

M + H + = 

510 . 1 

4 

aminocyclohexyl ) 
amino ) quinazolin 6 - yl ) pyridazin - 3 

yl ) - 2 chlorobenzene sulfonamide 

d 9 . 13 ( s , 1H ) , 8 . 42 ( br 
s , 1H ) , 8 . 37 - 8 . 27 ( m , 

3H ) , 8 . 23 ( d , J = 6 . 7 Hz , 
1H ) , 8 . 07 ( d , J = 10 . 0 

Hz , 1H ) , 7 . 68 - 7 . 44 ( m , 4H ) , 4 . 01 ( br t , J = 11 . 2 Hz , 1H ) , 3 . 24 - 3 . 11 ( m , 

1H ) , 2 . 33 - 2 . 10 ( m , 
4H ) , 1 . 72 - 1 . 44 ( m , 4H ) 

N 

CI 

O . 

NH 

ZS 

LZ 

N 

= 

N 
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- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

50 

= 

M + H + 

526 . 1 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) quinazolin 
6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

8 9 . 08 ( br s , 1H ) , 8 . 25 ( s , 1H ) , 8 . 00 - 7 . 91 ( m , 
3H ) , 7 . 50 - 7 . 29 ( m , 5H ) , 7 . 24 - 7 . 12 ( m , 

2H ) , 3 . 81 ( br d , J = 8 . 1 Hz , 1H ) , 3 . 03 ( br d , J = 

10 . 9 Hz , 1H ) , 2 . 11 1 . 92 ( m , 4H ) , 1 . 53 

1 . 29 ( m , 4H ) 

US 2018 / 0346446 A1 

- NH 

N 

51 

N - ( 6 - ( 2 - ( ( ( 1r , 4r ) 

M + H + = 

527 . 1 

4 

aminocyclohexyl ) 
amino ) quinazolin 
6 - yl ) - 5 

fluoropyridin - 3 
yl ) - 2 chlorobenzene sulfonamide 

8 9 . 08 ( s , 1H ) , 8 . 45 ( br 
s , 1H ) , 8 . 29 ( s , 1H ) , 8 . 24 

8 . 15 m , 3H ) , 7 . 64 7 . 55 ( m , 3H ) , 7 . 54 

7 . 45 ( m , 2H ) , 3 . 98 ( br t , J = 11 . 4 Hz , 1H ) , 3 . 21 3 . 09 ( m , 1H ) , 2 . 24 ( br d , J = 11 . 7 Hz , 2H ) , 2 . 13 ( br d , J = 11 . 7 Hz , 2H ) , 

1 . 71 - 1 . 41 ( m , 4H ) 

çi 

0 . 

NH 

N 

66 

52 

11 

M + H + = 

555 . 2 

N - ( 6 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 5 

fluoropyridin - 3 

d 9 . 02 ( s , 1H ) , 8 . 51 ( br 
s , 1H ) , 8 . 28 ( s , 1H ) , 8 . 19 ( d , J = 7 . 9 Hz , 1H ) , 8 . 05 ( br d , J = 7 . 5 Hz , 2H ) , 

7 . 64 - 7 . 56 ( m , 2H ) , 7 . 54 - 7 . 42 ( m , 2H ) , 

3 . 99 ( br t , J = 11 . 0 Hz , 
1H ) , 3 . 18 ( br t , J = 11 . 5 

Hz , 1H ) , 3 . 08 ( q , J = 7 . 5 
Hz , 2H ) , 2 . 32 ( br d , J = 11 . 2 Hz , 2H ) , 2 . 15 ( br d , 

J = 11 . 2 Hz , 2H ) , 1 . 70 
1 . 43 ( m , 4H ) , 1 . 34 ( t , J = 

7 . 4 Hz , 3H ) . 

- NH 

yl ) - 2 

1 

ZN 

NH 

chlorobenzene sulfonamide 
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- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

53 

M + H + = 

544 . 1 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) quinazolin 
6 - yl ) - 2 , 5 

difluorophenyl ) 
2 chlorobenzene sulfonamide 

8 9 . 10 ( br s , 1 H ) , 8 . 17 ( br s , 1 H ) , 7 . 97 ( dd , J = 7 . 28 , 1 . 98 Hz , 1 H ) , 7 . 85 
7 . 89 ( m , 1 H ) , 7 . 80 ( br d , J = 8 . 82 Hz , 1 H ) , 

7 . 36 - 7 . 47 ( m , 4 H ) , 7 . 13 - 7 . 23 ( m , 1 H ) , 
6 . 98 ( br dd , J = 14 . 33 , 7 . 50 Hz , 1 H ) , 3 . 80 ( br S , 1 H ) , 3 . 03 ( br s , 1 H ) , 

1 . 88 - 2 . 12 ( m , 4 H ) , 
1 . 22 - 1 . 57 ( m , 4 H ) 

US 2018 / 0346446 A1 

C1 

- NH 

N 

54 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

M + H + = 

527 . 1 

4 

?? 
aminocyclohexyl ) 

amino ) quinazolin 
6 - yl ) - 3 

fluoropyridin - 2 
yl ) - 2 chlorobenzene sulfonamide 

8 9 . 10 ( s , 1H ) , 8 . 29 ( br 
dd , J = 2 . 1 , 5 . 6 Hz , 3H ) , 8 . 23 ( d , J = 1 . 8 Hz , 1H ) , 

8 . 02 - 7 . 91 ( m , 2H ) , 7 . 63 - 7 . 57 ( m , 2H ) , 7 . 57 - 7 . 51 ( m , 1H ) , 

3 . 99 ( br t , J = 11 . 2 Hz , 
1H ) , 3 . 21 - 3 . 09 ( m , 

1H ) , 2 . 25 ( br d , J = 12 . 3 Hz , 2H ) , 2 . 14 ( br d , J = 

12 . 0 Hz , 2H ) , 1 . 71 

1 . 41 ( m , 4H ) 

NH 

N 

29 

55 

M + H + = 

555 . 2 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 3 

fluoropyridin - 2 
yl ) - 2 chlorobenzene sulfonamide 

Z dagana 
c OS 

NH 

) d 9 . 00 ( s , 1H ) , 8 . 49 ( br S , 1H ) , 8 . 25 ( d , J = 8 . 1 Hz , 1H ) , 8 . 16 ( s , 1H ) , 7 . 85 ( br d , J = 11 . 6 Hz , 1H ) , 7 . 76 ( br s , 2H ) , 
7 . 57 - 7 . 51 ( m , 2H ) , 7 . 51 - 7 . 44 ( m , 1H ) , 4 . 01 - 3 . 87 ( m , 1H ) , 3 . 22 - 3 . 12 ( m , 1H ) , 

3 . 06 ( q , J = 7 . 5 Hz , 2H ) , 2 . 30 ( br d , J = 11 . 5 Hz , 
2H ) , 2 . 14 ( br d , J = 12 . 2 Hz , 2H ) , 1 . 72 - 1 . 41 ( m , 4H ) , 1 . 32 ( t , J = 7 . 5 Hz , 

3H ) 

N 
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Comp Comp ID 

Structure Structure 

' H NMR ( 

MOD , 400 

MHz ) 

Chemical Name 

Mass 
( M + H + ) 

56 

M + H + = 

544 . 1 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) quinazolin 
6 - yl ) - 2 , 3 

difluorophenyl ) 
2 chlorobenzene sulfonamide 

8 9 . 06 ( s , 1H ) , 8 . 42 ( br 
s , 1H ) , 8 . 08 - 8 . 02 ( m , 
1H ) , 7 . 89 ( s , 1H ) , 7 . 83 ( br d , J = 9 . 0 Hz , 1H ) , 

7 . 65 - 7 . 55 ( m , 3H ) , 7 . 48 - 7 . 41 ( m , 1H ) , 7 . 32 - 7 . 20 ( m , 2H ) , 4 . 04 - 3 . 91 ( m , 1H ) , 3 . 21 - 3 . 08 ( m , 1H ) , 

2 . 23 ( br d , J = 11 . 2 Hz , 
2H ) , 2 . 12 ( br d , J = 12 . 3 Hz , 2H ) , 1 . 68 - 1 . 38 ( m , 

4H ) 

US 2018 / 0346446 A1 

N 

NH 

57 

N - ( 4 - ( 3 - ( ( ( 1r , 4r ) 

= 

M + H + 

525 . 1 

occan 
aminocyclohexyl ) amino ) isoquinolin 

7 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

8 8 . 83 ( s , 1H ) , 8 . 46 ( br 
S , 1H ) , 8 . 05 - 7 . 93 ( m , 
2H ) , 7 . 71 ( dd , J = 1 . 9 , 8 . 7 Hz , 1H ) , 7 . 62 - 7 . 53 ( m , 3H ) , 7 . 50 - 7 . 44 ( m , 

1H ) , 7 . 44 - 7 . 37 ( m , 

3H ) , 6 . 68 ( s , 1H ) , 3 . 68 
( tt , J = 3 . 8 , 11 . 2 Hz , 

1H ) , 3 . 16 ( tt , J = 3 . 9 , 

11 . 7 Hz , 1H ) , 2 . 29 

2 . 18 ( m , 2H ) , 2 . 12 ( br d , J = 12 . 1 Hz , 2H ) , 1 . 61 
( dq , J = 3 . 1 , 12 . 6 Hz , 2H ) , 1 . 48 - 1 . 33 ( m , 2H ) 

- ?? 

?? 

58 

M + H + = 

653 . 2 

– NH2 

HN 

( S ) - 2 - amino - N 
( ( 1r , 4S ) - 4 - ( ( 6 - ( 4 

( ( 2 

chlorophenyl ) sulfonamido ) - 3 fluorophenyl ) - 8 ethylquinazolin 
2 

yl ) amino ) cyclo hexyl ) - 3 methylbutanamide 

8 8 . 98 ( s , 1H ) , 8 . 54 ( br 
S , 1H ) , 8 . 02 ( dd , J = 1 . 2 , 
7 . 9 Hz , 1H ) , 7 . 73 ( br d , 
J = 4 . 3 Hz , 2H ) , 7 . 64 
7 . 52 ( m , 2H ) , 7 . 50 7 . 44 ( m , 1H ) , 7 . 44 

7 . 34 ( m , 3H ) , 3 . 96 ( br s , 
1H ) , 3 . 80 ( br s , 1H ) , 3 . 52 ( br d , J = 6 . 0 Hz , 

1H ) , 3 . 06 ( q , J = 7 . 3 Hz , 
2H ) , 2 . 24 ( br s , 2H ) , 

2 . 15 ( br dd , J = 6 . 6 , 13 . 2 Hz , 1H ) , 2 . 05 ( br s , 2H ) , 
1 . 50 ( br d , J = 8 . 6 Hz , 
4H ) , 1 . 33 ( br t , J = 7 . 4 Hz , 3H ) , 1 . 07 ( br dd , J = 

4 . 0 , 6 . 7 Hz , 6H ) . 

N 

Cl 

0 . 

NH 

NH 
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- continued 

ID Comp ID 
Structure 

Mass 
( M + H + ) 

Structure 

Chemical Name 

' H NMR ( 

MOD , 400 

MHz ) 

59 

M + H + = 

596 . 1 

N - ( ( 1r , 4r ) - 4 - ( ( 6 

( 4 - ( ( 2 

chlorophenyl ) sulfonamido ) - 3 fluorophenyl ) - 8 ethylquinazolin 

HN 

US 2018 / 0346446 A1 

8 8 . 98 ( s , 1H ) , 8 . 00 ( dd , 
J = 1 . 5 , 7 . 9 Hz , 1H ) , 
7 . 75 ( s , 2H ) , 7 . 63 - 7 . 52 ( m , 2H ) , 7 . 50 - 7 . 44 ( m , 

1H ) , 7 . 43 - 7 . 36 ( m , 3H ) , 3 . 98 - 3 . 88 ( m , 

1H ) , 3 . 68 ( br d , J = 15 . 7 
Hz , 1H ) , 3 . 06 ( 9 , J = 7 . 4 

Hz , 2H ) , 2 . 20 ( br d , J = 11 . 7 Hz , 2H ) , 1 . 99 ( br d , J = 9 . 3 Hz , 2H ) , 1 . 93 ( s , 

3H ) , 1 . 50 - 1 . 37 ( m , 

4H ) , 1 . 33 ( t , J = 7 . 5 Hz , 

3H ) . 

2 

EN 

A 

yl ) amino ) cyclo hexyl ) acetamide 

OJ 

NH 

N 

60 

HN 

M + H + = 

568 . 2 

2 - chloro - N - ( 4 - ( 8 ethyl - 2 - ( ( ( 11 , 4r ) 

4 

( methylamino ) 
cyclohexyl ) amino ) quinazolin - 6 - yl ) 

2 - fluorophenyl ) benzenesulfonamide 

d 9 . 05 ( br s , 1H ) , 8 . 25 ( br s , 1H ) , 7 . 95 ( dd , J = 
2 . 0 , 7 . 5 Hz , 1H ) , 7 . 80 
( d , J = 1 . 3 Hz , 2H ) , 7 . 47 

7 . 43 ( m , 1H ) , 7 . 41 7 . 30 ( m , 4H ) , 7 . 20 

7 . 13 ( m , 2H ) , 3 . 79 ( br s , 1H ) , 2 . 98 ( q , J = 7 . 6 Hz , 
2H ) , 2 . 91 ( br s , 1H ) . 
2 . 55 ( s , 3H ) , 2 . 09 ( br d , J = 9 . 3 Hz , 4H ) , 1 . 46 

1 . 33 ( m , 4H ) , 1 . 28 ( t , J = 

7 . 4 Hz , 3H ) 

69 

ci 

- NH 

so 

62 

= 

M + H 544 . 1 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) quinazolin 
6 - yl ) - 3 , 5 

difluorophenyl ) 

M 

2 

8 8 . 93 ( s , 1H ) , 8 . 42 ( br 
S , 1H ) , 8 . 18 - 8 . 04 ( m , 
1H ) , 7 . 67 ( s , 1H ) , 7 . 61 

7 . 55 ( m , 1H ) , 7 . 53 7 . 50 ( m , 2H ) , 7 . 48 7 . 39 ( m , 2H ) , 6 . 82 6 . 75 ( m , 2H ) , 3 . 96 

3 . 83 ( m , 1H ) , 3 . 06 ( tt , J = 

3 . 9 , 11 . 6 Hz , 1H ) , 

2 . 15 ( br d , J = 11 . 0 Hz , 
2H ) , 2 . 03 ( br d , J = 12 . 2 Hz , 2H ) , 1 . 59 - 1 . 46 ( m , 

2H ) , 1 . 44 - 1 . 31 ( m , 

- NH 

chlorobenzene sulfonamide 

NH 

2H ) . 
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Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

63 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) 

M + H + = 

572 . 2 

US 2018 / 0346446 A1 

N 

CI 

8 9 . 04 ( br s , 1H ) , 8 . 43 
( br s , 2H ) , 7 . 95 ( br d , J = 

7 . 8 Hz , 1H ) , 7 . 82 ( br d , J = 15 . 6 Hz , 2H ) , 
7 . 70 - 7 . 57 ( m , 2H ) , 
7 . 43 ( br t , J = 7 . 4 Hz , 

1H ) , 7 . 33 ( br d , J = 8 . 9 
Hz , 2H ) , 3 . 99 ( br s , 1H ) , 

3 . 25 - 3 . 03 ( m , 3H ) , 

2 . 33 ( br d , J = 10 . 3 Hz , 2H ) , 2 . 17 ( br d , J = 9 . 8 Hz , 2H ) , 1 . 70 - 1 . 46 ( m , 4H ) , 1 . 36 ( br t , J = 7 . 2 

Hz , 3H ) . 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 2 , 6 

difluorophenyl ) 
2 chlorobenzene sulfonamide 

NH 

NH 

65 

M + H + = 

568 . 2 ( LCMS ) 

N - ( 6 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 5 methoxypyridazin 3 - yl ) - 2 chlorobenzene sulfonamide 

CI 

O . 

, 

NH 

IH NMR ( 400 MHz , 

METHANOL - da ) & 9 . 04 
( s , 1H ) , 8 . 52 ( br s , 1H ) , 8 . 24 ( dd , J = 1 . 5 , 7 . 7 

Hz , 1H ) , 8 . 06 ( d , J = 2 . 0 
Hz , 1H ) , 7 . 98 - 7 . 91 ( m , 

1H ) , 7 . 61 - 7 . 45 ( m , 
3H ) , 7 . 34 ( s , 1H ) , 4 . 05 3 . 95 ( m , 4H ) , 3 . 19 ( br t , J = 11 . 4 Hz , 1H ) , 3 . 07 ( q , J = 7 . 5 Hz , 2H ) , 2 . 32 ( br d , J = 11 . 1 Hz , 2H ) , 2 . 17 ( br d , J = 11 . 4 Hz , 

2H ) , 1 . 70 - 1 . 43 ( m , 
4H ) , 1 . 39 - 1 . 27 ( m , 3H ) 

NH 

N = 

N 

66 

M + H + = 

568 . 2 ( LCMS ) 

N - ( 6 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 4 methoxypyridazin 3 - yl ) - 2 chlorobenzene sulfonamide 

' H NMR ( 400 MHz , 

METHANOL - da ) 8 8 . 96 
( s , 1H ) , 8 . 35 ( br s , 1H ) , 

8 . 19 - 8 . 05 ( m , 3H ) , 7 . 52 - 7 . 32 ( m , 4H ) , 4 . 03 - 3 . 79 ( m , 4H ) , 3 . 14 - 2 . 93 ( m , 3H ) , 

2 . 21 ( br d , J = 11 . 0 Hz , 
2H ) , 2 . 05 ( br d , J = 10 . 6 Hz , 2H ) , 1 . 61 - 1 . 33 ( m , 4H ) , 1 . 25 ( t , J = 7 . 5 Hz , 

3H ) 

NH 

N 

= 

N 
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- continued 

Comp ID 
Structure 

Chemical Name 

Mass 
( M + H + ) 

' H NMR ( 

MOD , 400 

MHz ) 

67 

N - ( 6 - ( 2 - ( ( ( 11 , 4r ) 

M + H + = 

552 . 1 ( LCMS ) 

US 2018 / 0346446 A1 

SN 

' H NMR ( 400 MHz , 

METHANOL - dd ) d 9 . 04 
( s , 1H ) , 8 . 56 ( br s , 1H ) , 8 . 22 ( br d , J = 7 . 3 Hz , 1H ) , 7 . 75 ( s , 1H ) , 7 . 68 

( br s , 2H ) , 7 . 57 - 7 . 41 
( m , 3H ) , 3 . 98 ( br t , J = 

11 . 0 Hz , 1H ) , 3 . 22 3 . 01 ( m , 3H ) , 2 . 41 

2 . 25 ( m , 5H ) , 2 . 14 ( br d , J = 11 . 5 Hz , 2H ) , 1 . 70 1 . 42 ( m , 4H ) , 1 . 33 ( br t , 

J = 7 . 5 Hz , 3H ) 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 5 methylpyridazin 3 - yl ) - 2 chlorobenzene sulfonamide 

NH 

N 

NEN 

68 

M + H + = 

524 

colectarea 
N - ( 5 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) quinazolin 
6 - yl ) - 4 methylpyrimidin 2 - yl ) - 2 chlorobenzene sulfonamide 

d = 9 . 04 ( s , 1H ) , 8 . 50 ( br S , 1H ) , 8 . 31 ( dd , J = 1 . 3 , 

7 . 7 Hz , 1H ) , 8 . 22 ( s , 
1H ) , 7 . 71 - 7 . 61 ( m , 2H ) , 7 . 60 - 7 . 47 ( m , 4H ) , 4 . 03 - 3 . 90 ( m , 

1H ) , 3 . 15 ( tt , J = 3 . 9 , 11 . 6 Hz , 1H ) , 2 . 29 ( s , 3H ) , 2 . 23 ( br d , J = 11 . 5 Hz , 2H ) , 2 . 12 ( br d , J = 

12 . 6 Hz , 2H ) , 1 . 66 

1 . 40 

- NH 

69 

M + H + = 

582 . 2 ( LCMS ) 

2 - chloro - N - ( 4 - ( 2 

( ( ( 1r , 4r ) - 4 

( dimethylamino ) 
cyclohexyl ) amino ) 

8 

ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) benzenesulfonamide 

EN 

' H NMR ( 400 MHz , 

METHANOL - dA ) & 9 . 01 
( s , 1H ) , 8 . 56 ( br s , 1H ) , 8 . 03 ( d , J = 7 . 7 Hz , 1H ) , 

7 . 77 ( br s , 2H ) , 7 . 66 
7 . 54 ( m , 2H ) , 7 . 51 

7 . 34 ( m , 4H ) , 3 . 98 ( br t , J = 11 . 6 Hz , 1H ) , 3 . 22 3 . 02 ( m , 3H ) , 2 . 82 ( s , 
6H ) , 2 . 39 ( br d , J = 12 . 0 Hz , 2H ) , 2 . 18 ( br d , J = 

12 . 1 Hz , 2H ) , 1 . 78 1 . 63 ( m , 2H ) , 1 . 57 

1 . 41 ( m , 2H ) , 1 . 34 ( t , J = 

7 . 5 Hz , 2H ) 

NH 

N 

Dec . 6 , 2018 



- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

70 

M + H + = 

568 . 2 ( LCMS ) 

N - ( 4 - ( 2 

( ( ( 1R , 3R , 4S ) - 4 
amino - 3 

methylcyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

' H NMR ( 400 MHz , 

METHANOL - da ) : 9 . 04 
( s , 1H ) , 8 . 55 ( br s , 1H ) , 8 . 03 ( dd , J = 1 . 3 , 7 . 9 Hz , 1H ) , 7 . 79 ( s , 2H ) , 

7 . 65 - 7 . 55 ( m , 2H ) , 7 . 52 - 7 . 32 ( m , 4H ) , 

4 . 07 ( ddd , J = 3 . 9 , 7 . 6 , 11 . 4 Hz , 1H ) , 3 . 46 ( br s , 

1H ) , 3 . 16 - 3 . 02 ( m , 2H ) , 2 . 27 - 2 . 04 ( m , 4H ) , 2 . 03 - 1 . 88 ( m , 1H ) , 1 . 52 - 1 . 26 ( m , 

5H ) , 1 . 11 ( d , J = 6 . 8 Hz , 

3H ) 

US 2018 / 0346446 A1 

NH 

N 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) 

4 

M + H + = 

568 . 0 ( LCMS ) 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 2 - fluoro - 3 

methylphenyl ) - 2 

chlorobenzene sulfonamide 

NH 

CL 

IH NMR ( 400 MHz , 

METHANOL - da ) d 8 . 98 
( s , 1H ) , 8 . 53 ( br s , 1H ) , 8 . 03 ( dd , J = 1 . 2 , 8 . 0 

Hz , 1H ) , 7 . 66 - 7 . 53 ( m , 

2H ) , 7 . 49 - 7 . 39 ( m , 

3H ) , 7 . 28 ( t , J = 8 . 2 Hz , 1H ) , 6 . 97 ( d , J = 8 . 4 Hz , 

1H ) , 4 . 04 - 3 . 91 ( m , 1H ) , 3 . 23 - 3 . 12 ( m , 

1H ) , 3 . 06 ( q , J = 7 . 5 Hz , 2H ) , 2 . 32 ( br d , J = 11 . 9 Hz , 2H ) , 2 . 20 - 2 . 05 ( m , 

5H ) , 1 . 67 - 1 . 42 ( m , 

4H ) , 1 . 31 ( t , J = 7 . 4 Hz , 

3H ) . 

N 

LINH ) 

M + H + = 

554 . 3 ( LCMS ) 

EN 

ClO . 

N - ( 4 - ( 2 
( ( ( 1R , 3S ) - 3 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

O = 

NH 

9 

N 

' H NMR ( 400 MHz , 

METHANOL - da ) 8 9 . 00 
( s , 1H ) , 8 . 55 ( br s , 1H ) , 8 . 02 ( dd , J = 1 . 4 , 8 . 0 

Hz , 1H ) , 7 . 79 - 7 . 71 ( m , 

2H ) , 7 . 64 - 7 . 50 ( m , 2H ) , 7 . 49 - 7 . 27 ( m , 

4H ) , 4 . 08 ( ddd , J = 4 . 0 , 
7 . 7 , 11 . 5 Hz , 1H ) , 3 . 23 
( ddd , J = 3 . 9 , 8 . 2 , 11 . 8 Hz , 1H ) , 3 . 17 - 2 . 97 ( m , 2H ) , 2 . 52 ( br d , J = 11 . 2 Hz , 1H ) , 2 . 27 - 1 . 88 ( m , 

3H ) , 1 . 66 - 1 . 46 ( m , 
1H ) , 1 . 43 - 1 . 26 ( m , 6H ) 
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Comp ID company 
streduce Structure 

Chemical Name 

Mass 
( M + H + ) 

' H NMR ( 

MOD , 400 

MHz ) 

73 

M + H + = 

540 . 2 ( LCMS ) 

NH 

( S ) - 2 - chloro - N ( 4 - ( 8 - ethyl - 2 ( piperidin - 3 ylamino ) quinazolin 
6 - yl ) - 2 

fluorophenyl ) benzenesulfonamide 

US 2018 / 0346446 A1 

CO 

' H NMR ( 400 MHz , 

METHANOL - da ) d 9 . 08 
( s , 1H ) , 8 . 51 ( br s , 1H ) , 8 . 01 ( dd , J = 1 . 3 , 7 . 9 Hz , 1H ) , 7 . 81 ( s , 2H ) , 

7 . 66 - 7 . 34 ( m , 6H ) , 4 . 45 - 4 . 24 ( m , 1H ) , 

3 . 66 ( br dd , J = 3 . 3 , 12 . 1 Hz , 1H ) , 3 . 20 - 2 . 97 ( m , 

4H ) , 2 . 24 - 2 . 06 ( m , 2H ) , 1 . 97 - 1 . 76 ( m , 

2H ) , 1 . 34 ( t , J = 7 . 5 Hz , 

3H ) 

- NH 

74 

NH 

M + H + = 

568 . 2 ( LCMS ) 

HII 

N - ( 4 - ( 2 

( ( ( 1R , 3R , 4R ) - 4 

amino - 3 

methylcyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

EN 

A 

O 

NH 

H NMR ( 400 MHz , 

METHANOL - da ) : 9 . 04 
( s , 1H ) , 8 . 56 ( br s , 1H ) , 

8 . 09 - 7 . 99 ( m , 1H ) , 

7 . 80 ( s , 2H ) , 7 . 66 - 7 . 54 ( m , 2H ) , 7 . 54 - 7 . 38 ( m , 4H ) , 4 . 05 ( br t , J = 11 . 6 Hz , 1H ) , 3 . 17 - 3 . 04 ( m , 2H ) , 2 . 83 ( dt , J = 3 . 9 , 

10 . 9 Hz , 1H ) , 2 . 37 2 . 25 ( m , 2H ) , 2 . 16 ( br dd , J = 3 . 5 , 12 . 3 Hz , 1H ) , 1 . 76 ( br s , 1H ) , 
1 . 67 - 1 . 41 ( m , 2H ) , 1 . 38 - 1 . 19 ( m , 4H ) , 

1 . 14 ( d , J = 6 . 5 Hz , 3H ) . 

OSS 
N 

M + H + = 

526 . 1 ( LCMS ) 

- LINH2 

EN 

N - ( 4 - ( 2 

( ( 1R , 3S ) - 3 

aminocyclohexyl ) 
amino ) quinazolin 
6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

IH NMR ( 400 MHz , 
DMSO - do ) d 9 . 08 ( s , 
1H ) , 8 . 22 ( br s , 1H ) , 
7 . 98 - 7 . 88 ( m , 3H ) , 7 . 46 - 7 . 28 ( m , 5H ) , 7 . 18 - 7 . 11 ( m , 2H ) , 

3 . 93 ( brs , 1H ) , 2 . 27 ( br S , 1H ) , 1 . 91 ( br s , 2H ) , 1 . 79 ( br d , J = 12 . 8 Hz , 1H ) , 1 . 49 - 1 . 11 ( m , 4H ) 

NH 

NH 

Dec . 6 , 2018 



- continued 

Comp 

Mass 
( M + H + ) 

' H NMR ( 

MOD , 400 

MHz ) 

ID 

Chemical Name 

Structure 
76 

( S ) - 2 - chloro - N 
( 2 - fluoro - 4 - ( 2 ( piperidin - 3 ylamino ) quinazolin 

M + H + = 

512 . 1 ( LCMS ) 

NH 

US 2018 / 0346446 A1 

6 

NH 

' H NMR ( 400 MHz , 

METHANOL - dA ) & 9 . 11 
( s , 1H ) , 8 . 56 ( br s , 1H ) , 

8 . 06 - 7 . 91 ( m , 3H ) , 7 . 62 - 7 . 52 ( m , 3H ) , 7 . 50 - 7 . 44 ( m , 1H ) , 7 . 44 - 7 . 38 ( m , 3H ) , 4 . 42 - 4 . 24 ( m , 1H ) , 

3 . 60 ( br dd , J = 3 . 1 , 12 . 1 Hz , 1H ) , 3 . 30 ( br s , 1H ) , 

3 . 04 - 2 . 94 ( m , 2H ) , 2 . 24 - 2 . 01 ( m , 2H ) , 1 . 95 - 1 . 67 ( m , 2H ) . 

yl ) phenyl ) benzene sulfonamide 

N 

77 

NH2 

M + H + = 

512 . 1 ( LCMS ) 

N - ( 4 - ( 2 
( ( ( 1R , 3R ) - 3 

aminocyclopentyl ) 
amino ) quinazolin 
6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

- NH 

N 

IH NMR ( 400 MHz , 

METHANOL - dA ) & 9 . 05 
( s , 1H ) , 8 . 52 ( br s , 1H ) , 
8 . 00 ( dd , J = 1 . 3 , 7 . 9 Hz , 

1H ) , 7 . 95 - 7 . 88 ( m , 2H ) , 7 . 61 - 7 . 51 ( m , 3H ) , 7 . 50 - 7 . 43 ( m , 1H ) , 7 . 43 - 7 . 34 ( m , 3H ) , 4 . 66 - 4 . 56 ( m , 

1H ) , 3 . 81 ( quin , J = 6 . 9 Hz , 1H ) , 2 . 40 - 2 . 25 ( m , 2H ) , 2 . 15 ( t , J = 6 . 9 Hz , 

2H ) , 1 . 84 - 1 . 66 ( m , 

2H ) . 

74 

78 

NH2 

M + H + = 

540 . 1 ( LCMS ) 

CI 

0 . 

N - ( 4 - ( 2 
( ( ( 1R , 3R ) - 3 

aminocyclopentyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

NH 

NH 

IH NMR ( 400 MHz , 

METHANOL - da ) d 9 . 00 
( s , 1H ) , 8 . 48 ( br s , 1H ) , 8 . 00 ( dd , J = 1 . 3 , 7 . 9 Hz , 1H ) , 7 . 75 ( s , 2H ) , 

7 . 61 - 7 . 51 ( m , 2H ) , 7 . 49 - 7 . 34 ( m , 4H ) , 

4 . 60 ( quin , J = 6 . 6 Hz , 1H ) , 3 . 80 ( quin , J = 7 . 1 
Hz , 1H ) , 3 . 08 ( q , J = 7 . 4 

Hz , 2H ) , 2 . 41 - 2 . 28 ( m , 

2H ) , 2 . 27 - 2 . 12 ( m , 2H ) , 1 . 88 - 1 . 67 ( m , 

2H ) , 1 . 32 ( t , J = 7 . 5 Hz , 

3H ) 
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Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

79 

1111NH2 

M + H + = 

540 . 1 ( LCMS ) 

© 

US 2018 / 0346446 A1 

O 

N - ( 4 - ( 2 
( ( ( 1R , 3S ) - 3 

aminocyclopentyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

, 

NH 

' H NMR ( 400 MHz , 

METHANOL - d4 ) d 9 . 05 
( s , 1H ) , 8 . 56 ( br s , 1H ) , 8 . 03 ( d , J = 7 . 9 Hz , 1H ) , 

7 . 83 - 7 . 78 ( m , 2H ) , 7 . 66 - 7 . 53 ( m , 2H ) , 7 . 52 - 7 . 37 ( m , 4H ) , 

4 . 48 ( quin , J = 7 . 0 Hz , 1H ) , 3 . 72 ( quin , J = 7 . 2 
Hz , 1H ) , 3 . 11 ( 9 , J = 7 . 4 

Hz , 2H ) , 2 . 85 - 2 . 71 ( m , 

1H ) , 2 . 33 - 2 . 14 ( m , 2H ) , 2 . 01 - 1 . 81 ( m , 2H ) , 1 . 76 - 1 . 64 ( m , 
1H ) , 1 . 39 - 1 . 31 ( m , 3H ) 

N 

80 

1011NH2 

M + H + = 

512 . 1 ( LCMS ) 

N - ( 4 - ( 2 
( ( ( 1R , 3S ) - 3 

aminocyclopentyl ) 
amino ) quinazolin 
6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

- NH 

' H NMR ( 400 MHz , 

METHANOL - da ) & 9 . 11 
( s , 1H ) , 8 . 54 ( br s , 1H ) , 

8 . 08 - 7 . 95 ( m , 3H ) , 7 . 67 - 7 . 37 ( m , 7H ) , 4 . 55 - 4 . 39 ( m , 1H ) , 3 . 80 - 3 . 66 ( m , 1H ) , 2 . 77 - 2 . 61 ( m , 1H ) , 2 . 29 - 2 . 11 ( m , 2H ) , 2 . 05 - 1 . 83 ( m , 2H ) , 1 . 77 - 1 . 63 ( m , 1H ) 

N 

75 

81 

NH2 

M + H + = 

552 . 1 ( LCMS ) 

N - ( 4 - ( 2 - ( ( 4 

aminobicyclo [ 2 . 2 . 2 ] 

octan - 1 yl ) amino ) quinazolin 
6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

IH NMR ( 400 MHz , 

METHANOL - d . ) & 9 . 02 

( s , 1H ) , 8 . 44 ( br s , 1H ) , 8 . 00 ( d , J = 7 . 9 Hz , 1H ) , 

7 . 93 ( br s , 2H ) , 7 . 62 
7 . 52 ( m , 3H ) , 7 . 51 

7 . 44 ( m , 1H ) , 7 . 41 ( br d , 
J = 8 . 2 Hz , 3H ) , 2 . 35 
2 . 27 ( m , 6H ) , 1 . 99 

1 . 92 ( m , 6H ) 

NH 

N 
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- continued 

Comp ID 
Structure 

Chemical Name 

Mass 
( M + H + ) 

' H NMR ( 

MOD , 400 

MHz ) 

82 

NH2 JH , 

M + H + = 

580 . 1 ( LCMS ) 

N - ( 4 - ( 2 - ( ( ( 2r , 5r ) 

5 . 

aminooctahydro pentalen - 2 yl ) amino ) - 8 ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

' H NMR ( 400 MHz , 

METHANOL - da ) 8 . 91 
( s , 1H ) , 8 . 40 ( br s , 1H ) , 7 . 91 ( dd , J = 1 . 3 , 7 . 9 Hz , 1H ) , 7 . 68 ( s , 2H ) , 

7 . 54 - 7 . 44 ( m , 2H ) , 7 . 41 - 7 . 25 ( m , 4H ) , 4 . 50 - 4 . 41 ( m , 2H ) , 

3 . 00 ( q , J = 7 . 4 Hz , 2H ) , 

2 . 68 - 2 . 55 ( m , 2H ) , 2 . 36 - 2 . 22 ( m , 2H ) , 

1 . 97 ( br dd , J = 5 . 9 , 12 . 5 
Hz , 2H ) , 1 . 66 ( td , J = 9 . 0 , 12 . 5 Hz , 2H ) , 1 . 38 

1 . 21 ( m , 5H ) 

US 2018 / 0346446 A1 

O . 

NH 

N 

83 

NH 

M + H + = 

580 . 2 ( LCMS ) 

N - ( 4 - ( 2 - ( ( ( 2r , 5r ) 

5 

aminooctahydro pentalen - 2 yl ) amino ) - 8 ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

76 

A 

1H NMR ( 400 MHz , 

METHANOL - d , ) & 8 . 99 

( s , 1H ) , 8 . 54 ( br s , 1H ) , 8 . 00 ( d , J = 7 . 9 Hz , 1H ) , 
7 . 76 ( s , 2H ) , 7 . 62 - 7 . 52 ( m , 2H ) , 7 . 49 - 7 . 36 ( m , 

4H ) , 4 . 38 - 4 . 17 ( m , 1H ) , 3 . 83 - 3 . 66 ( m , 1H ) , 3 . 13 - 3 . 00 ( m , 
2H ) , 2 . 73 ( br s , 2H ) , 
2 . 55 - 2 . 46 ( m , 2H ) , 

1 . 94 ( br dd , J = 6 . 4 , 12 . 5 Hz , 2H ) , 1 . 85 - 1 . 74 ( m , 2H ) , 1 . 32 ( t , J = 7 . 5 Hz , 
3H ) , 1 . 28 - 1 . 21 ( m , 2H ) 

ON 

, 0 

NH 

84 

NH2 

M + H + = 

580 . 1 ( LCMS ) 

N - ( 4 - ( 2 - ( ( ( 2s , 5s ) 

5 

aminooctahydro pentalen - 2 yl ) amino ) - 8 ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

H NMR ( 400 MHz , 

METHANOL - da ) 8 8 . 99 
( s , 1H ) , 8 . 48 ( br s , 1H ) , 8 . 00 ( dd , J = 1 . 3 , 7 . 9 Hz , 1H ) , 7 . 75 ( s , 2H ) , 

7 . 62 - 7 . 52 ( m , 2H ) , 7 . 50 - 7 . 36 ( m , 4H ) , 4 . 50 - 4 . 38 ( m , 1H ) , 3 . 57 - 3 . 45 ( m , 1H ) , 

3 . 06 ( 9 , J = 7 . 6 Hz , 2H ) , 

2 . 67 - 2 . 57 ( m , 2H ) , 

2 . 52 ( br dd , J = 6 . 4 , 12 . 5 Hz , 2H ) , 2 . 44 - 2 . 33 ( m , 

2H ) , 1 . 59 - 1 . 39 ( m , 

4H ) , 1 . 32 ( t , J = 7 . 5 Hz , 

3H ) 

NH 

N 
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- continued 

Comp ID Comp 
Structure Structure 

Chemical Name 

Mass 
( M + H + ) 

' H NMR ( 

MOD , 400 

MHz ) 

85 

NH2 

M + H + = 

552 . 1 ( LCMS ) 

N - ( 4 - ( 2 - ( ( ( 28 , 5s ) 

5 . 

aminooctahydro pentalen - 2 yl ) amino ) quinazolin 
6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

' H NMR ( 400 MHz , 

METHANOL - d4 ) d 9 . 06 
( s , 1H ) , 8 . 47 ( br s , 1H ) , 

8 . 06 - 7 . 89 ( m , 3H ) , 7 . 64 - 7 . 53 ( m , 3H ) , 7 . 52 - 7 . 36 ( m , 4H ) , 4 . 52 - 4 . 38 ( m , 1H ) , 3 . 60 - 3 . 44 ( m , 1H ) , 2 . 72 - 2 . 53 ( m , 2H ) , 2 . 53 - 2 . 31 ( m , 4H ) , 1 . 55 - 1 . 37 ( m , 4H ) . 

US 2018 / 0346446 A1 

NH 

N 

86 

NH2 

M + H + = 

538 . 1 ( LCMS ) 

N - ( 4 - ( 2 - ( ( 4 

aminobicyclo [ 2 . 2 . 1 ] 

heptan - 1 yl ) amino ) quinazolin 
6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

' H NMR ( 400 MHz , 

METHANOL - da ) 8 9 . 06 

( s , 1H ) , 8 . 59 - 8 . 47 ( m , 
1H ) , 8 . 08 - 7 . 87 ( m , 3H ) , 7 . 63 - 7 . 34 ( m , 7H ) , 2 . 48 - 2 . 28 ( m , 

4H ) , 2 . 06 - 1 . 85 ( m , 6H ) 

F 

- NH 

77 

87 

NH2 

M + H + = 

580 . 2 ( LCMS ) 

N - ( 4 - ( 2 - ( ( 4 

aminobicyclo [ 2 . 2 . 2 ] 

octan - 1 
yl ) amino ) - 8 ethylquinazolin 6 - yl ) - 2 

fluorophenyl ) - 2 chlorobenzene sulfonamide 

IH NMR ( 400 MHz , 

METHANOL - da ) : 8 . 98 
( s , 1H ) , 8 . 49 ( br s , 1H ) , 8 . 02 ( dd , J = 1 . 4 , 7 . 9 Hz , 1H ) , 7 . 77 ( dd , J = 1 . 9 , 12 . 2 Hz , 2H ) , 7 . 63 

7 . 55 ( m , 2H ) , 7 . 51 

7 . 38 ( m , 4H ) , 3 . 10 ( q , J = 

7 . 5 Hz , 2H ) , 2 . 42 2 . 32 ( m , 6H ) , 2 . 04 

1 . 94 ( m , 6H ) , 1 . 36 ( t , J = 

7 . 5 Hz , 3H ) 

clos 

NH 

NH 
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- continued 

Comp ID 

' H NMR ( 

MOD , 400 

MHz ) 

Structure 

Chemical Name 

Mass 
( M + H + ) 

88 

M + H + = 

608 . 3 ( LCMS ) 

2 - chloro - N - ( 4 - ( 8 ethyl - 2 - ( ( ( 1r , 4r ) 

4 - ( pyrrolidin - 1 
yl ) cyclohexyl ) amino ) quinazolin - 6 

yl ) - 2 

fluorophenyl ) benzenesulfonamide 

' H NMR ( 400 MHz , 

METHANOL - d4 ) d 9 . 02 
( s , 1H ) , 8 . 57 ( br s , 1H ) , 8 . 03 ( d , J = 7 . 9 Hz , 1H ) , 7 . 79 ( s , 2H ) , 7 . 64 - 7 . 54 ( m , 2H ) , 7 . 51 - 7 . 39 ( m , 4H ) , 3 . 98 ( br t , J = 11 . 4 Hz , 1H ) , 3 . 33 - 3 . 29 ( m , 

4H ) , 3 . 12 - 3 . 01 ( m , 3H ) , 2 . 44 - 2 . 24 ( m , 
4H ) , 2 . 07 ( br S , 4H ) , 
1 . 73 - 1 . 59 ( m , 2H ) , 1 . 54 - 1 . 42 ( m , 2H ) , 

1 . 35 ( t , J = 7 . 5 Hz , 3H ) 

US 2018 / 0346446 A1 

= 0 

NH 

89 

M + H + = 

516 . 1 ( LCMS ) 

N - ( 5 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) quinazolin 6 - yl ) - 1 , 3 , 4 

thiadiazol - 2 - yl ) 

2 chlorobenzene sulfonamide 

' H NMR ( 400 MHz , 

DMSO - do ) 8 9 . 13 ( br s , 
1H ) , 8 . 19 ( s , 1H ) , 8 . 10 ( br d , J = 9 . 3 Hz , 1H ) , 

8 . 02 ( d , J = 2 . 0 Hz , 1H ) , 
7 . 96 ( dd , J = 1 . 9 , 7 . 6 

Hz , 1H ) , 7 . 50 - 7 . 31 ( m , 5H ) , 3 . 80 ( br d , J = 12 . 1 Hz , 1H ) , 2 . 98 ( br s , 1H ) , 

2 . 05 - 1 . 90 ( m , 4H ) , 1 . 48 - 1 . 27 ( m , 4H ) . 

4 

N - N 

- NH 

N 

90 

M + H + = 

540 . 3 ( LCMS ) 

N - ( 4 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 7 methylquinazolin 6 - yl ) - 2 

4 - fluorophenyl ) - 2 chlorobenzene sulfonamide 

' H NMR ( 400 MHz , 

METHANOL - da ) 8 8 . 95 

( s , 1H ) , 8 . 07 ( dd , J = 1 . 6 , 7 . 8 Hz , 1H ) , 7 . 60 
7 . 47 ( m , 3H ) , 7 . 43 7 . 32 ( m , 3H ) , 7 . 07 6 . 94 ( m , 2H ) , 4 . 00 3 . 89 ( m , 1H ) , 3 . 0 

2 . 93 ( m , 1H ) , 2 . 34 ( s , 
3H ) , 2 . 23 - 2 . 16 ( m , 2H ) , 2 . 12 - 2 . 03 ( m , 

2H ) , 1 . 59 - 1 . 41 ( m , 4H ) 

NH 
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- continued 

Comp ID 
Structure 

Chemical Name 

Mass 
( M + H + ) 

' H NMR ( 

MOD , 400 

MHz ) 

92 

M + H + = 

567 . 1 ( LCMS ) 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 4 methoxypyridin 2 - yl ) - 2 chlorobenzene sulfonamide 

US 2018 / 0346446 A1 

N 

' H NMR ( 400 MHz , 

METHANOL - d . ) 8 . 99 
( s , 1H ) , 8 . 40 ( br s , 1H ) , 

8 . 31 - 8 . 21 ( m , 1H ) , 

7 . 84 ( s , 1H ) , 7 . 66 - 7 . 45 ( m , 5H ) , 6 . 83 ( s , 1H ) , 

4 . 03 - 3 . 92 ( m , 1H ) , 

3 . 88 ( s , 3H ) , 3 . 23 - 3 . 12 
( m , 1H ) , 3 . 05 ( q , J = 7 . 4 Hz , 2H ) , 2 . 31 ( br d , J = 12 . 3 Hz , 2H ) , 2 . 14 ( br d , 

J = 12 . 1 Hz , 2H ) , 1 . 68 
1 . 42 ( m , 4H ) , 1 . 31 ( t , J = 

7 . 5 Hz , 3H ) 

Ci 

NH 

N 

93 

= 

M + H + 567 . 2 ( LCMS ) 

decreases 
N - ( 6 - ( 2 - ( ( ( 11 , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 5 methoxypyridin 3 - yl ) - 2 chlorobenzene sulfonamide the 

NH 

6L 

IH NMR ( 400 MHz , 

METHANOL - da ) 8 8 . 98 
( s , 1H ) , 8 . 48 ( br s , 1H ) , 

8 . 20 - 8 . 12 ( m , 1H ) , 8 . 06 - 7 . 91 ( m , 3H ) , 7 . 64 - 7 . 54 ( m , 2H ) , 

7 . 49 ( ddd , J = 2 . 6 , 5 . 8 , 8 . 0 Hz , 1H ) , 7 . 34 ( d , J = 
2 . 2 Hz , 1H ) , 4 . 02 - 3 . 92 ( m , 1H ) , 3 . 84 ( s , 3H ) , 

3 . 24 - 3 . 12 ( m , 1H ) , 

3 . 05 ( q , J = 7 . 6 Hz , 2H ) , 2 . 30 ( br d , J = 11 . 0 Hz , 
2H ) , 2 . 14 ( br d , J = 11 . 9 Hz , 2H ) , 1 . 66 - 1 . 41 ( m , 4H ) , 1 . 32 ( t , J = 7 . 4 Hz , 

3H ) 

94 

M + H + = 

552 . 2 ( LCMS ) 

N - ( 5 - ( 2 - ( ( ( 1r , 4r ) 

4 

aminocyclohexyl ) 
amino ) - 8 ethylquinazolin 6 - yl ) - 6 

methylpyrazin - 2 
yl ) - 2 chlorobenzene sulfonamide 

' H NMR ( 400 MHz , 

METHANOL - da ) 9 . 00 
( s , 1H ) , 8 . 50 ( br s , 1H ) , 8 . 30 ( d , J = 7 . 3 Hz , 1H ) , 

8 . 15 ( s , 1H ) , 7 . 68 ( s , 
2H ) , 7 . 59 - 7 . 47 ( m , 3H ) , 4 . 03 - 3 . 92 ( m , 1H ) , 3 . 22 - 3 . 12 ( m , 

1H ) , 3 . 06 ( 9 , J = 7 . 5 Hz , 
2H ) , 2 . 37 ( s , 3H ) , 2 . 30 ( br d , J = 11 . 0 Hz , 2H ) , 2 . 14 ( br d , J = 11 . 9 Hz , 

2H ) , 1 . 66 - 1 . 42 ( m , 

4H ) , 1 . 31 ( t , J = 7 . 5 Hz , 

NH 

N 
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Example 5 : Synthesis of N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 - amino 
cyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 5 - ethyl 
pyridazin - 3 - yl ) - 2 - chlorobenzenesulfonamide ( 96 ) 

[ 0325 ] 

NHz•H20 NH , HN CI + 
THF 

NEN 
Cs2CO3 Ruphos , 

Precat t - Buphos Pd 
NEN 

step 1 ?I 
step 2 

NHBoc 

NH 
HN 

N = 
K2PO4 ( 2 eq ) 

Ad2nBup Biphenyl Precat 
step 3 

TFA 
NHBoc 

DCM Z 

step 4 
N N 

111111 

NH 

Step 1 
[ 0326 ] To a solution of 2 - chlorobenzene - 1 - sulfonyl chlo 
ride ( 2 . 0 g , 9 . 5 mmol , 1 . 3 mL ) in THF ( 20 . 0 mL ) was added 
NH3 . H2O ( 3 . 3 g , 28 . 4 mmol , 3 . 7 mL , 25 % solution ) at 0° 
C . The mixture was stirred at 0° C . for 10 min and then 
warmed to 20° C . for 2 h . The reaction mixture was 
concentrated to afford 2 - chlorobenzenesulfonamide ( 1 . 8 g , 
9 . 4 mmol , 99 . 1 % yield ) . 1H NMR ( 400 MHz , DMSO - do ) 8 
7 . 96 ( dd , J = 1 . 4 , 7 . 8 Hz , 1H ) , 7 . 65 - 7 . 55 ( m , 2H ) , 7 . 54 - 7 . 34 
( m , 7H ) . 

Step 2 
[ 0327 ] A mixture of 3 , 6 - dichloro - 4 - ethylpyridazine ( 500 
mg , 2 . 8 mmol ) , 2 - chlorobenzenesulfonamide ( 595 mg , 3 . 1 

mmol ) , Cs2CO3 ( 2 . 7 g , 8 . 5 mmol ) , dicyclohexyl - [ 2 - ( 2 , 6 
diisopropoxyphenyl ) phenyl ] phosphane ( 132 mg , 282 . 4 
umol ) and [ 2 - ( 2 - aminoethyl ) phenyl ] - chloro - palladium ; di 
tert - butyl - [ 2 - ( 2 , 4 , 6 - triisopropylphenyl ) phenyl ] phosphane 
( 194 mg , 282 . 4 umol ) in THF ( 30 . 0 mL ) was degassed and 
purged with N , for 3 times , and then the mixture was stirred 
at 80° C . for 12 h under N , atmosphere . The reaction was 
concentrated to give a residue . The residue was purified by 
column chromatography ( SiO2 ) to give a crude product ( 280 
mg ) . The crude product was purified by prep - HPLC ( TFA 
condition ) to afford 2 - chloro - N - ( 6 - chloro - 5 - ethylpyridazin 
3 - yl ) benzenesulfonamide ( 20 mg , 54 . 2 umol , 1 . 9 % yield ) . 
' H NMR ( 400 MHz , METHANOL - d . ) 8 8 . 20 ( d , J = 7 . 7 Hz , 
1H ) , 7 . 64 ( br s , 1H ) , 7 . 57 - 7 . 53 ( m , 2H ) , 7 . 52 - 7 . 46 ( m , 1H ) , 
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81 

2 . 71 ( q , J = 7 . 5 Hz , 2H ) , 1 . 23 ( t , J = 7 . 4 Hz , 3H ) ; and 2 - chloro 
N - ( 6 - chloro - 4 - ethylpyridazin - 3 - yl ) benzenesulfonamide 
( 100 mg , 270 . 9 umol , 10 . 7 % yield ) . ' H NMR ( 400 MHz , 
METHANOL - d ) d 8 . 21 ( d , J = 7 . 6 Hz , 1H ) , 7 . 60 - 7 . 56 ( m , 
2H ) , 7 . 56 - 7 . 48 ( m , 2H ) , 2 . 61 ( br d , J = 6 . 7 Hz , 2H ) , 1 . 18 ( br 
t , J = 7 . 2 Hz , 3H ) . 

Step 3 
[ 0328 ] A mixture of 2 - chloro - N - ( 6 - chloro - 4 - ethyl 
pyridazin - 3 - yl ) benzenesulfonamide ( 54 mg , 161 . 1 umol ) , 
tert - butyl ( ( 1r , 4r ) - 4 - ( ( 8 - ethyl - 6 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 
dioxaborolan - 2 - yl ) quinazolin - 2 - yl ) amino ) cyclohexyl ) car 
bamate ( 80 mg , 161 . 1 umol ) , K3PO4 ( 0 . 5 M , 644 . 6 uL ) and 
[ 2 - ( 2 - aminophenyl ) phenyl ] - chloro - palladium ; bis ( 1 - ada 
mantyl ) - butyl - phosphane ( 11 mg , 16 . 1 umol ) were degassed 
and purged with N , for 3 times and taken up into a micro 
wave tube in 2 - methyltetrahydrofuran ( 2 . 5 mL ) . The sealed 
tube was heated at 120° C . for 180 min under microwave . 
The reaction was concentrated to give a residue . The residue 
was purified by prep - TLC ( SiO2 ) to give tert - butyl ( ( 1r , 4r ) 
4 - ( 6 - ( 6 - ( ( 2 - chlorophenyl ) sulfonamido ) - 4 - ethylpyridazin 
3 - yl ) - 8 - ethylquinazolin - 2 - yl ) amino ) cyclohexyl ) carbamate 
( 60 mg , crude ) . M + H * = 666 . 3 ( LCMS ) . 

Step 4 
[ 0329 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - ( 6 - ( 2 - chlo 
rophenylsulfonamido ) - 4 - ethylpyridazin - 3 - yl ) - 8 - ethylqui 
nazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 60 mg , 90 . 1 
umol ) in DCM ( 2 . 0 mL ) was added TFA ( 1 . 0 mL ) . The 
mixture was stirred at 20° C . for 0 . 5 h . The reaction was 
concentrated to give a residue . The residue was dissolved in 
MeOH ( 1 . 0 mL ) and basified pH to 7 with NH . H , O ( 25 % 
solution ) . The residue was purified by prep - HPLC ( FA 
condition ) to afford N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) 
amino ) - 8 - ethylquinazolin - 6 - yl ) - 5 - ethylpyridazin - 3 - yl ) - 2 
chlorobenzenesulfonamide ( 5 . 1 mg , 7 . 9 umol , 8 . 8 % yield , 
FA ) . M + H + = 566 . 2 ( LCMS ) ; ' H NMR ( 400 MHz , METHA 
NOL - da ) . 9 . 08 ( br s , 1H ) , 8 . 23 ( br s , 1H ) , 8 . 03 - 7 . 38 ( m , 
7H ) , 3 . 99 ( br s , 1H ) , 3 . 23 - 3 . 01 ( m , 3H ) , 2 . 67 ( br s , 2H ) , 2 . 31 
( br d , J = 10 . 1 Hz , 2H ) , 2 . 14 ( br d , J = 11 . 0 Hz , 2H ) , 1 . 66 - 1 . 44 
( m , 4H ) , 1 . 33 ( br t , J = 7 . 4 Hz , 3H ) , 1 . 10 ( br t , J = 7 . 1 Hz , 3H ) . 

Example 6 : Synthesis of N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 - amino 
cyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 4 - ethyl 
pyridazin - 3 - yl ) - 2 - chlorobenzenesulfonamide ( 100 ) 

[ 0330 ] 

NHBoc 

N 

N = N 
K2PO4 ( 2 eq ) 

Ad2nBup Biphenyl Precat 
step 1 

TFA 
NHBoc 

DCM 

step 2 

N 
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[ 0331 ] The title compound was synthesized according to 
the synthetic procedure reported for the preparation of 
compound N - ( 6 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 
ethylquinazolin - 6 - yl ) - 5 - ethylpyridazin - 3 - yl ) - 2 - chloroben 
zenesulfonamide . ( 13 . 7 mg , 22 . 4 umol , 21 . 3 % yield , FA ) . 
M + H + = 566 . 2 ( LCMS ) ; ' H NMR ( 400 MHz , METHANOL 
d ) d 9 . 06 ( s , 1H ) , 8 . 57 ( br s , 1H ) , 8 . 29 - 8 . 19 ( m , 2H ) , 8 . 16 
( d , J = 2 . 0 Hz , 1H ) , 8 . 05 ( s , 1H ) , 7 . 59 - 7 . 46 ( m , 3H ) , 4 . 05 - 3 . 94 
( m , 1H ) , 3 . 24 - 3 . 14 ( m , 1H ) , 3 . 09 ( q , J = 7 . 5 Hz , 2H ) , 2 . 71 ( q , 
J = 7 . 4 Hz , 2H ) , 2 . 32 ( br d , J = 11 . 4 Hz , 2H ) , 2 . 16 ( br d , J = 11 . 1 
Hz , 2H ) , 1 . 69 - 1 . 44 ( m , 4H ) , 1 . 36 ( t , J = 7 . 5 Hz , 3H ) , 1 . 26 ( t , 
J = 7 . 5 Hz , 3H ) . 

Step 1 
[ 0333 ] To a solution of 6 - methoxypyrazin - 2 - amine ( 100 
mg , 799 . 2 umol ) in CHC13 ( 5 . 0 mL ) was added NCS ( 107 
mg , 799 . 2 umol ) . The mixture was stirred at 40° C . for 12 
h . The reaction was concentrated to give a residue . The 
residue was purified by prep - TLC ( SiO2 ) to give 5 - chloro 
6 - methoxypyrazin - 2 - amine ( 25 mg , 141 . 0 umol , 17 . 6 % 
yield ) . ' H NMR ( 400 MHz , CHLOROFORM - d ) 8 7 . 33 ( s , 
1H ) , 4 . 42 ( br s , 2H ) , 3 . 96 ( s , 3H ) . 

Example 7 : Synthesis of N - ( 5 - ( 2 - ( ( ( 18 , 4r ) - 4 - amino 
cyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 

methoxypyrazin - 2 - yl ) - 2 - chlorobenzenesulfonamide 
( 98 ) 

[ 0332 ] 

Step 2 
[ 0334 ] To a solution of 5 - chloro - 6 - methoxypyrazin - 2 
amine ( 25 mg , 156 . 7 umol ) in DCM ( 2 . 0 mL ) was added 
pyridine ( 37 mg , 470 . 0 umol , 37 . 9 uL ) and 2 - chlorobenze 
nesulfonyl chloride ( 50 mg , 235 . 0 umol , 32 . 0 uL ) . The 
mixture was stirred at 45° C . for 12 h . The reaction was 
concentrated to give a residue . The residue was purified by 

CI 

OMe OMe 

NCS enero H2N H2N CHC13 Py , DCM 
step 1 step 2 

ANHBoc 

OMe 

Det HN 
K2P04 

Ad2nBup Biphenyl Precat 
step 3 

NOME 

TFA 
NHBoc 

DCM 

step 4 

N 

acercanos 1 OMe 

110111 
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column chromatography ( SiO2 ) to afford 2 - chloro - N - ( 5 
chloro - 6 - methoxypyrazin - 2 - yl ) benzenesulfonamide ( 110 
mg ) . M + H * = 333 . 8 ( LCMS ) . 

Step 3 

MeOH ( 1 . 0 mL ) and basified pH to 7 with NHz . H2O ( 25 % 
solution ) . The residue was purified by prep - HPLC ( FA 
condition ) to afford N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) 
amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 - methoxypyrazin - 2 - yl ) - 2 
chlorobenzenesulfonamide ( 6 . 4 mg , 10 . 1 umol , 13 . 6 % yield , 
FA ) . M + H + = 568 . 2 ( LCMS ) ; ' H NMR ( 400 MHz , METHA 
NOL - da ) 8 8 . 97 ( s , 1H ) , 8 . 48 ( br s , 1H ) , 8 . 33 ( d , J = 7 . 3 Hz , 
1H ) , 8 . 13 ( br d , J = 3 . 7 Hz , 2H ) , 7 . 87 ( s , 1H ) , 7 . 64 - 7 . 44 ( m , 
3H ) , 3 . 96 ( br t , J = 11 . 4 Hz , 1H ) , 3 . 74 ( s , 3H ) , 3 . 23 - 3 . 10 ( m , 
1H ) , 3 . 04 ( q , J = 7 . 4 Hz , 2H ) , 2 . 30 ( br d , J = 12 . 3 Hz , 2H ) , 2 . 13 
( br d , J = 11 . 2 Hz , 2H ) , 1 . 65 - 1 . 41 ( m , 4H ) , 1 . 31 ( t , J = 7 . 5 Hz , 
3H ) . 

[ 0335 ] A mixture of tert - butyl ( ( 18 , 4r ) - 4 - ( ( 8 - ethyl - 6 - ( 4 , 4 , 
5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) quinazolin - 2 - yl ) 
amino ) cyclohexyl ) carbamate ( 80 mg , 161 . 1 umol ) , 
2 - chloro - N - ( 5 - chloro - 6 - methoxypyrazin - 2 - yl ) benzenesul 
fonamide ( 54 mg , 161 . 1 umol ) , K P04 ( 0 . 5 M , 644 . 6 uL ) , 
[ 2 - ( 2 - aminophenyl ) phenyl ] - chloro - palladium ; bis ( 1 - ada 
mantyl ) - butyl - phosphane ( 11 mg , 16 . 1 umol ) in THF ( 2 . 0 
mL ) was degassed and purged with N , for 3 times , and then 
the mixture was stirred at 80° C . for 12 h under N , 
atmosphere . The reaction was concentrated to give a residue . 
The residue was purified by prep - TLC ( SiO2 ) to give 
tert - butyl ( ( 1r , 4r ) - 4 - ( 6 - ( 5 - ( 2 - chlorophenylsulfonamido ) - 3 

Example 8 : Synthesis of 2 - chloro - N - ( 5 - ( 8 - ethyl - 2 
( ( ( 1r , 4r ) - 4 - hydroxycyclohexyl ) amino ) quinazolin - 6 
yl ) - 6 - methoxypyridin - 2 - yl ) benzenesulfonamide 

( 101 ) 
10337 ] 

Br H2N ??OH 

DIEA , n - BuOH 

step 1 

OMe 

Br 

NH K2CO3 , Pd ( dppf ) Cl2 

step 2 

OMe 

a 

methoxypyrazin - 2 - yl ) - 8 - ethylquinazolin - 2 - yl ) amino ) cyclo 
hexyl ) carbamate ( 50 mg , 17 . 6 umol , 10 . 9 % yield ) . M + H + 
= 668 . 1 ( LCMS ) . 

Step 4 
[ 0336 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - ( 5 - ( 2 - chlo 
rophenylsulfonamido ) - 3 - methoxypyrazin - 2 - yl ) - 8 - ethylqui 
nazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 50 mg , 74 . 8 
umol ) in DCM ( 2 . 0 mL ) was added TFA ( 1 . 0 mL ) . The 
mixture was stirred at 20° C . for 10 min . The reaction was 
concentrated to give a residue . The residue was dissolved in 

Step 1 
[ 0338 ] To a solution of 6 - bromo - 8 - ethyl - 2 - iodoquinazo 
line ( 0 . 18 g , 495 . 8 umol ) in n - BuOH ( 10 . 0 mL ) was added 
4 - aminocyclohexanol ( 114 mg , 991 . 7 umol ) and DIEA ( 192 
mg , 1 . 4 mmol , 259 . 1 uL ) . The mixture was stirred at 100° 
C . for 12 h . The mixture was concentrated to get crude 
residue . The residue was purified by column chromatogra 
phy ( SiO2 ) to afford ( 1r , 4r ) - 4 - ( ( 6 - bromo - 8 - ethylquinazolin 
2 - yl ) amino ) cyclohexanol ( 160 mg , 381 . 8 umol , 77 . 0 % 
yield ) . 
[ 0339 ] M + H * = 352 . 1 ( LCMS ) . 
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Step 2 

[ 0340 ] To a solution of 2 - chloro - N - ( 6 - methoxy - 5 - ( 4 , 4 , 5 , 
5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) pyridin - 2 - yl ) benze 
nesulfonamide ( 145 mg , 342 . 6 umol ) and K2CO3 ( 71 mg , 
513 . 9 umol ) in dioxane ( 2 . 0 mL ) and H2O ( 0 . 2 mL ) were 
added ( 1r , 4r ) - 4 - ( 6 - bromo - 8 - ethylquinazolin - 2 - yl ) amino ) 
cyclohexanol ( 60 mg , 171 . 3 umol ) and Pd ( dppf ) C12 ( 12 mg , 
17 . 1 umol ) . The mixture was stirred at 90° C . for 12 h under 

( m , 1H ) , 3 . 71 - 3 . 56 ( m , 4H ) , 3 . 03 ( q , J = 7 . 5 Hz , 2H ) , 2 . 18 ( br 
d , J = 9 . 3 Hz , 2H ) , 2 . 02 ( br d , J = 9 . 8 Hz , 2H ) , 1 . 51 - 1 . 34 ( m , 
4H ) , 1 . 30 ( t , J = 7 . 5 Hz , 3H ) . 

Example 9 : Synthesis of N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - amino 
cyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 

methoxypyridin - 2 - yl ) - 2 - methylbenzenesulfonamide 
( 103 ) 

[ 0341 ] 

OMe 

HN Br Py , DCM 
step 1 

NHBoc 

OMe NH 
Br 

K2CO3 , Pd ( dppf ) Cl2 

step 2 

OMe 

NHB?c 
TFA 

– 
DCM 

step 3 

NH 

OME 

NH 

N2 . The mixture was concentrated to get crude residue . The 
residue was purified by prep - TLC ( SiO2 ) . The residue was 
purified by prep - HPLC ( FA condition ) to afford 2 - chloro 
N - ( 5 - ( 8 - ethyl - 2 - ( ( ( 1r , 4r ) - 4 - hydroxycyclohexyl ) amino ) qui 
nazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) benzenesulfonamide 
( 24 . 0 mg , 38 . 7 umol , 22 . 6 % yield , FA ) as . M + H + = 568 . 1 
( LCMS ) ; ' H NMR ( METHANOL - d4 , 400 MHz ) 8 . 92 ( s , 
1H ) , 8 . 34 - 8 . 26 ( m , 1H ) , 7 . 67 - 7 . 61 ( m , 3H ) , 7 . 61 - 7 . 55 ( m , 
2H ) , 7 . 54 - 7 . 48 ( m , 1H ) , 6 . 64 ( d , J = 7 . 9 Hz , 1H ) , 3 . 99 - 3 . 85 

Step 1 
0342 ] . To a solution of 5 - bromo - 6 - methoxypyridin - 2 
amine ( 50 mg , 246 . 2 umol ) and 2 - methylbenzene - 1 - sulfonyl 
chloride ( 70 . 4 mg , 369 . 3 umol , 53 . 3 uL ) in DCM ( 3 . 0 mL ) 
was added pyridine ( 58 . 4 mg , 738 . 7 umol , 59 . 6 uL ) , the 
mixture was stirred at 45° C . for 12 h . The reaction mixture 
was concentrated under reduced pressure to give a residue . 
The residue was purified by prep - TLC ( SiO , ) to give 
N - ( 5 - bromo - 6 - methoxypyridin - 2 - yl ) - 2 - methylbenzenesul 
fonamide ( 80 mg , 208 . 2 umol , 84 . 5 % yield ) . M + H * = 359 . 1 
( LCMS ) . 
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Step 2 

[ 0343 ] A mixture of N - ( 5 - bromo - 6 - methoxypyridin - 2 - yl ) 
2 - methylbenzenesulfonamide ( 29 mg , 83 . 9 umol ) , tert - butyl 
( ( 1r , 4r ) - 4 - ( ( 8 - ethyl - 6 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaboro 
lan - 2 - yl ) quinazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 50 
mg , 100 . 7 umol ) , K2CO3 ( 34 mg , 251 . 7 umol ) , and Pd ( dppf ) 
C12 ( 6 mg , 8 . 3 umol ) in dioxane ( 2 . 0 mL ) and H2O ( 0 . 2 mL ) 
was degassed and purged with N , for 3 times , and then the 
mixture was stirred at 90° C . for 12 h under N , atmosphere . 
The reaction mixture was concentrated under reduced pres 
sure to give a residue . 
[ 0344 ] The residue was purified by prep - TLC ( SiO2 ) to 
give tert - butyl ( ( 1r , 4r ) - 4 - ( ( 8 - ethyl - 6 - ( 2 - methoxy - 6 - ( 2 - meth 
ylphenylsulfonamido ) pyridin - 3 - yl ) quinazolin - 2 - yl ) amino ) 
cyclohexyl ) carbamate ( 30 mg , 36 . 5 umol , 43 . 4 % yield ) . 
M + H * = 647 . 4 ( LCMS ) . 

umol ) in TFA ( 1 . 0 mL ) and DCM ( 2 . 0 mL ) was stirred at 20° 
C . for 0 . 5 h . The mixture was concentrated under reduced 
pressure to give a residue . The residue was dissolved in 
MeOH ( 2 . 0 mL ) and basified pH to 8 with NHz . H2O ( 25 % 
solution ) , concentrated to give a residue . The residue was 
purified by pre - HPLC ( FA condition ) to afford N - ( 5 - ( 2 - ( ( ( 1r , 
4r ) - 4 - aminocyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 - methylbenzenesulfonamide ( 21 . 3 
mg , 35 . 5 umol , 76 . 7 % yield , FA ) . M + H * = 547 . 3 ( LCMS ) ; 1H 
NMR ( 400 MHz , METHANOL - da ) 8 8 . 94 ( s , 1H ) , 8 . 54 ( br 
s , 1H ) , 8 . 16 ( d , = 7 . 5 Hz , 1H ) , 7 . 69 - 7 . 59 ( m , 3H ) , 7 . 53 - 7 . 46 
( m , 1H ) , 7 . 41 - 7 . 32 ( m , 2H ) , 6 . 64 ( d , J = 7 . 9 Hz , 1H ) , 4 . 02 
3 . 90 ( m , 1H ) , 3 . 71 ( s , 3H ) , 3 . 22 - 3 . 11 ( m , 1H ) , 3 . 03 ( q , J = 7 . 5 
Hz , 2H ) , 2 . 70 ( s , 3H ) , 2 . 30 ( br d , J = 11 . 0 Hz , 2H ) , 2 . 14 ( br 
d , J = 11 . 7 Hz , 2H ) , 1 . 67 - 1 . 40 ( m , 4H ) , 1 . 30 ( t , J = 7 . 5 Hz , 3H ) . 

Step 3 
[ 0345 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 8 - ethyl - 6 - ( 2 
methoxy - 6 - ( 2 - methylphenylsulfonamido ) pyridin - 3 - yl ) qui 
nazolin - 2 - yl ) amino cyclohexyl ) carbamate ( 30 mg , 46 . 3 

Example 10 : Synthesis of N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 
methylpyridin - 2 - yl ) - 2 - methylbenzenesulfonamide 

( 112 ) 

[ 0346 ] 

OMe 

H2N Br 
Py , DCM 

step 1 

NHBoc 

N 
HN Br que K2CO3 , Pd ( dppf ) Cl2 

step 2 

ZI 

TFA 
NHBoc 

DCM 

step 3 

NH 
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( q , J = 7 . 4 Hz , 2H ) , 2 . 72 ( s , 3H ) , 2 . 43 - 2 . 26 ( m , 5H ) , 2 . 14 ( br 
d , J = 11 . 9 Hz , 2H ) , 1 . 68 - 1 . 42 ( m , 4H ) , 1 . 32 ( t , J = 7 . 5 Hz , 3H ) . 

[ 0347 ] The title compound was synthesized according to 
the synthetic procedure reported for the preparation of 
N - ( 5 - ( 2 - ( ( ( 18 , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 - ethylqui 
nazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - methylbenzenesul 
fonamide ( 18 . 1 mg , 22 . 0 % yield , FA ) . M + H + = 531 . 2 
( LCMS ) ; ' H NMR ( 400 MHz , METHANOL - d . ) 8 8 . 99 ( s , 
1H ) , 8 . 55 ( br s , 1H ) , 8 . 09 ( d , J = 7 . 5 Hz , 1H ) , 7 . 62 ( d , J = 8 . 8 
Hz , 1H ) , 7 . 52 - 7 . 39 ( m , 3H ) , 7 . 37 - 7 . 30 ( m , 2H ) , 7 . 15 ( d , 
J = 8 . 8 Hz , 1H ) , 4 . 04 - 3 . 92 ( m , 1H ) , 3 . 22 - 3 . 12 ( m , 1H ) , 3 . 06 

Example 11 : Synthesis of N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 7 - methylquinazolin - 6 - yl ) 
6 - methoxypyridin - 2 - yl ) - 2 - cyanobenzenesulfonamide 

( 102 ) 

[ 0348 ] 

OMe 

HN Br 
Py , DCM 

step 1 

NHBoc 

OMe 
CN Gee Wanders N 

K2CO3 , Pd ( dppf ) Cl2 
step 2 

OMe 

TFA 
NHBoc 

DCM 

step 3 

NH 

- CN 

Osobre OMe 
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( d , J = 7 . 9 Hz , 1H ) , 4 . 00 - 3 . 89 ( m , 1H ) , 3 . 50 ( s , 3H ) , 3 . 21 - 3 . 09 
( m , 1H ) , 2 . 28 ( m , 7H ) , 1 . 68 - 1 . 39 ( m , 4H ) . 

[ 0349 ] The title compound was synthesized according to 
the synthetic procedure reported for the preparation of 
N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 - ethylqui 
nazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - methylbenzenesul 
fonamide ( 5 . 6 mg , 9 . 4 umol , 15 . 1 % yield , FA ) . M + H * 
= 544 . 3 ( LCMS ) ; ' H NMR ( 400 MHZ , METHANOL - da ) 8 
8 . 92 ( s , 1H ) , 8 . 51 ( br s , 1H ) , 8 . 34 ( d , J = 7 . 7 Hz , 1H ) , 7 . 97 ( d , 
J = 7 . 7 Hz , 1H ) , 7 . 91 - 7 . 73 ( m , 2H ) , 7 . 49 - 7 . 33 ( m , 3H ) , 6 . 67 

Example 12 : Synthesis of N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 
( trifluoromethoxy ) pyridin - 2 - yl ) - 2 - chlorobenzenesul 

fonamide ( 107 ) 
[ 0350 ] 

CIN ZO 
ni LDA 

THF 

step 1 

NHBoc 

A 

K2CO3 , Pd ( dppf ) Cl2 
step 2 

NHB?c NH2 
OO 

Cs2CO3 Ruphos 
Precat t - Buphos Pd , 
THF , 80° C . , 12 h 

step 3 

TFA 
ANHB?c 

DCM 

step 4 Ocean 
Ochoa 1101NH 

N 
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Step 1 

[ 0351 ] To a solution of LDA ( 2 M , 2 . 5 mL ) in THF ( 27 . 0 
mL ) was added dropwise a solution of 2 - chloro - 6 - ( trifluo 
romethoxy ) pyridine ( 900 mg , 4 . 6 mmol ) in THF ( 9 . 0 mL ) at 
- 78° C . under N2 . The mixture was stirred at - 78° C . for 2 
h . A solution ofl , ( 1 . 3 g , 5 . 0 mmol , 1 . 0 mL ) in THF ( 9 . 0 mL ) 
was added at - 78° C . Then the mixture was slowly warmed 
to 25° C . and stirred for 12 h . The reaction was quenched 
with saturated NH _ CI ( 15 . 0 mL ) and extracted with ethyl 
acetate ( 15 . 0 mLx3 ) . The combined organic phase was 
washed with brine ( 15 mLx3 ) , dried over anhydrous 
Na2SO4 , filtered and concentrated to give a residue . The 
residue was purified by prep - TLC ( SiO2 ) to give 6 - chloro 
3 - iodo - 2 - ( trifluoromethoxy ) pyridine ( 1 . 2 g , 3 . 0 mmol , 
65 . 2 % yield ) . ' H NMR ( 400 MHz , CHLOROFORM - d ) : 
8 . 10 ( d , J = 8 . 1 Hz , 1H ) , 7 . 03 ( d , J = 8 . 1 Hz , 1H ) . 

Step 2 
[ 0352 ] A mixture of 6 - chloro - 3 - iodo - 2 - ( trifluoromethoxy ) 
pyridine ( 63 mg , 193 . 4 umol ) , tert - butyl ( ( 1r , 4r ) - 4 - ( 8 - ethyl 
6 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) quinazolin 
2 - yl ) amino ) cyclohexyl ) carbamate ( 80 mg , 161 . 1 umol ) , 
K2CO3 ( 34 mg , 241 . 7 umol ) and Pd ( dppf ) C12 ( 12 mg , 16 . 1 
umol ) in dioxane ( 2 . 0 mL ) and H2O ( 0 . 2 mL ) was degassed 
and purged with N , for 3 times , and then the mixture was 
stirred at 80° C . for 12 h under N , atmosphere . The reaction 
was concentrated to give a residue . The residue was purified 
by prep - TLC ( SiO2 ) to afford tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - 16 
chloro - 2 - ( trifluoromethoxy ) pyridin - 3 - yl ) - 8 - ethylquinazo 
lin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 90 mg , 96 . 8 umol , 
60 . 1 % yield ) . M + H * = 566 . 1 ( LCMS ) . Step 3 
[ 0353 ] A mixture of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - ( 6 - chloro - 2 
( trifluoromethoxy ) pyridin - 3 - yl ) - 8 - ethylquinazolin - 2 - yl ) 
amino ) cyclohexyl ) carbamate ( 90 mg , 159 . 0 umol ) , 2 - chlo 
robenzenesulfonamide ( 34 mg , 174 . 9 umol ) , Cs , C03 ( 155 
mg , 477 . 0 umol ) , dicyclohexyl - [ 2 - ( 2 , 6 - diisopropoxyphenyl ) 

phenyl ] phosphane ( 8 mg , 15 . 9 umol ) and [ 2 - ( 2 - aminoethyl ) 
phenyl ] - chloro - palladium ; ditert - butyl - [ 2 - ( 2 , 4 , 6 - triisopropy 
?phenyl ) phenyl ] phosphane ( 11 mg , 15 . 9 umol ) in THF ( 5 . 0 
mL ) was degassed and purged with N? for 3 times , and then 
the mixture was stirred at 80° C . for 12 h under N , 
atmosphere . The reaction was concentrated to give a residue . 
The residue was purified by prep - TLC ( SiO2 ) to give 
tert - butyl ( 10 , 4r ) - 4 - ( ( 6 - ( 6 - ( 2 - chlorophenylsulfonamido ) - 2 
( trifluoromethoxy ) pyridin - 3 - yl ) - 8 - ethylquinazolin - 2 - yl ) 
amino ) cyclohexyl ) carbamate ( 80 mg , 33 . 3 umol , 20 . 9 % 
yield ) . M + H * = 721 . 3 ( LCMS ) . 

Step 4 
[ 0354 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( 6 - ( 6 - ( 2 - chlo 
rophenylsulfonamido ) - 2 - ( trifluoromethoxy pyridin - 3 - yl ) - 8 
ethylquinazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 80 mg , 
110 . 9 umol ) in DCM ( 2 . 0 mL ) was added TFA ( 1 . 0 mL ) . The 
mixture was stirred at 20° C . for 15 min . The reaction was 
concentrated to give a residue . The residue was dissolved in 
MeOH ( 2 . 0 mL ) and basified pH to 7 with NHZ . H2O ( 25 % 
solution ) . The residue was purified by prep - HPLC ( FA 
condition ) to afford N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) 
amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 - ( trifluoromethoxy ) pyri 
din - 2 - yl ) - 2 - chlorobenzenesulfonamide ( 14 mg , 20 . 6 umol , 
18 . 6 % yield , FA ) . M + H + = 621 . 2 ( LCMS ) ; H NMR ( 400 
MHZ , METHANOL - d . ) 8 8 . 99 ( s , 1H ) , 8 . 50 ( br s , iH ) , 
8 . 33 - 8 . 24 ( m , 1H ) , 7 . 88 ( d , J = 8 . 2 Hz , 1H ) , 7 . 64 - 7 . 47 ( m , 
5H ) , 7 . 04 ( d , J = 8 . 2 Hz , 1H ) , 3 . 99 ( tt , J = 3 . 9 , 11 . 2 Hz , 1H ) , 
3 . 19 ( tt , J = 3 . 9 , 11 . 5 Hz , 1H ) , 3 . 06 ( 9 , J = 7 . 5 Hz , 2H ) , 2 . 32 ( br 
d , = 11 . 6 Hz , 2H ) , 2 . 16 ( br d , J = 11 . 9 Hz , 2H ) , 1 . 68 - 1 . 42 ( m , 
4H ) , 1 . 32 ( t , J = 7 . 5 Hz , 3H ) . 

Example 13 : Synthesis of N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 - methoxybenzenesulfona 

mide ( 109 ) 
[ 0355 ] 

OME HON OMe a NaoMe = HN - Br NaH , THF step 2 

step 1 

NHBoc 
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N 
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- continued 
OMe 

OMe 

Step 1 
[ 0356 ] To a solution of 5 - bromo - 6 - chloro - pyridin - 2 - amine 
( 500 mg , 2 . 41 mmol ) in THF ( 8 . 0 mL ) was added NaH ( 144 
mg , 3 . 6 mmol , 60 % ) stirred for 30 min , then 2 - methoxy 
benzenesulfonyl chloride ( 498 mg , 2 . 4 mmol ) in THF ( 2 . 0 
mL ) was added . The mixture was stirred at 25° C . for 2 h . 
The reaction mixture was quenched by addition saturated 
ammonium chloride solution ( 10 . 0 mL ) , and then added 
H2O ( 10 . 0 mL ) and extracted with ethyl acetate ( 30 . 0 
mLx3 ) . The combined organic layers were washed with 
brine ( 30 . 0 mL ) , dried over Na2SO4 , filtered and concen 
trated under reduced pressure to give a residue . The residue 
was purified by column chromatography ( SiO2 ) to afford 
N - ( 5 - bromo - 6 - chloropyridin - 2 - yl ) - 2 - methoxybenzenesulfo 
namide ( 200 mg , 490 . 4 umol , 20 . 3 % yield ) . M + H * = 379 . 0 
( LCMS ) . 

umol ) , Pd ( dppf ) C12 ( 19 mg , 26 . 79 umol ) in dioxane ( 2 . 0 
mL ) and H , O ( 0 . 2 mL ) was degassed and purged with N , for 
3 times , and then the mixture was stirred at 90° C . for 12 h 
under N2 atmosphere . The reaction mixture was concen 
trated under reduced pressure . The residue was purified by 
prep - TLC ( SiO2 ) to afford tert - butyl ( ( 1r , 4r ) - 4 - ( ( 8 - ethyl - 6 
( 2 - methoxy - 6 - ( 2 - methoxyphenyl sulfonamido ) pyridin - 3 - yl ) 
quinazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 160 mg , 91 . 4 
umol , 34 . 1 % yield ) . M + H * = 663 . 4 ( LCMS ) . 

Step 2 
[ 0357 ] A solution of N - ( 5 - bromo - 6 - chloropyridin - 2 - yl ) - 2 
methoxybenzenesulfonamide ( 200 mg , 529 . 6 umol ) in 
NaOMe ( 5 mL , 30 % solution ) was stirred at 70° C . for 3 h . 
The reaction mixture was added H , O ( 30 . 0 mL ) and 
extracted with ethyl acetate ( 20 . 0 mLx3 ) . The combined 
organic phase was washed with brine ( 10 . 0 mLx3 ) , dried 
with anhydrous Na2SO4 , filtered and concentrated in 
vacuum to give a residue . The residue was purified by 
prep - TLC ( SiO2 ) to afford N - ( 5 - bromo - 6 - methoxypyridin 
2 - yl ) - 2 - methoxybenzenesulfonamide ( 100 mg , 219 . 7 umol , 
41 . 4 % yield ) . M + H + = 372 . 9 ( LCMS ) . 

Step 4 
[ 0359 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 8 - ethyl - 6 - ( 2 
methoxy - 6 - ( 2 - methoxyphenylsulfonamido ) pyridin - 3 - yl ) 
quinazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 160 mg , 
241 . 4 umol ) in DCM ( 2 . 0 mL ) was added TFA ( 1 . 5 g , 13 . 5 
mmol , 1 mL ) . The mixture was stirred at 25° C . for 0 . 5 h . 
The reaction mixture was concentrated under reduced pres 
sure . The residue was diluted with MeOH , ( 2 . 0 mL ) , then 
used the ammonium hydroxide ( 25 % solution ) to adjust the 
pH to 7 - 8 , then filtered . The mixture was purified by 
prep - HPLC ( FA condition ) to afford N - ( 5 - ( 2 - ( ( ( 18 , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 - methoxybenzenesulfonamide ( 14 . 7 
mg , 23 . 9 umol , 9 . 9 % yield , FA ) . M + H + = 563 . 2 ( LCMS ) ; ' H 
NMR ( METHANOL - da , 400 MHz ) 8 8 . 96 ( s , 1H ) , 8 . 57 ( br 
S , 1H ) , 8 . 04 ( dd , J = 1 . 5 , 7 . 8 Hz , 1H ) , 7 . 76 - 7 . 54 ( m , 4H ) , 
7 . 28 - 7 . 01 ( m , 2H ) , 6 . 72 ( d , J = 7 . 9 Hz , 1H ) , 3 . 96 ( s , 4H ) , 3 . 76 
( s , 3H ) , 3 . 18 ( br t , J = 11 . 3 Hz , 1H ) , 3 . 04 ( q , J = 7 . 5 Hz , 2H ) , 
2 . 32 ( br d , J = 11 . 5 Hz , 2H ) , 2 . 16 ( br d , J = 10 . 9 Hz , 2H ) , 
1 . 69 - 1 . 41 ( m , 4H ) , 1 . 32 ( t , J = 7 . 5 Hz , 3H ) . 

Step 3 
[ 0358 ] A mixture of N - ( 5 - bromo - 6 - methoxypyridin - 2 - yl ) 
2 - methoxybenzenesulfonamide ( 100 mg , 267 . 9 umol ) , tert 
butyl ( 18 , 4r ) - 4 - ( ( 8 - ethyl - 6 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - di 
oxaborolan - 2 - yl ) quinazolin - 2 - yl ) amino ) cyclohexyl ) 
carbamate ( 159 mg , 321 . 5 umol ) , K2CO3 ( 111 mg , 803 . 8 

Example 14 : Synthesis of N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 8 - ethylquinazolin - 6 - yl ) - 6 
methylpyridin - 2 - yl ) - 3 - methylbenzenesulfonamide 

( 113 ) 

[ 0360 ] 

HON - Br Py , DCM 
step 1 
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- continued 

WINH BOC 
TT 

IZ 

Br 
K2CO3 , Pd ( dppf ) Cl2 

step 2 

TFA 
NHBoc 

DCM 

step 3 

Qx doo 
( s , 3H ) , 2 . 29 - 2 . 21 ( m , 3H ) , 2 . 03 ( brs , 2H ) , 1 . 85 ( br s , 2H ) , 
1 . 41 - 1 . 28 ( m , 4H ) , 1 . 24 ( br t , J = 7 . 4 Hz , 3H ) . 

[ 0361 ] The title compound was synthesized according to 
the synthetic procedure reported for the preparation of 
N - ( 5 - ( 2 - ( ( ( 18 , 4r ) - 4 - aminocyclohexyl ) amino ) - 8 - ethylqui 
nazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - methoxybenzene 
sulfonamide . 16 . 4 mg , 22 . 3 % yield . M + H * = 531 . 3 ( LCMS ) ; 
HNMR ( DMSO - do , 400 MHz ) 89 . 02 ( br s , 1H ) , 7 . 70 - 7 . 60 

( m , 2H ) , 7 . 47 ( br d , J = 8 . 6 Hz , 2H ) , 7 . 39 - 7 . 27 ( m , 4H ) , 6 . 80 
( br d , J = 8 . 6 Hz , 1H ) , 6 . 62 ( br d , J = 6 . 6 Hz , 1H ) , 6 . 06 ( br s , 
1H ) , 3 . 77 ( s , 1H ) , 3 . 23 ( s , 1H ) , 2 . 95 ( q , J = 7 . 4 Hz , 2H ) , 2 . 34 

Example 15 : Synthesis of N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 7 - ethylquinazolin - 6 - yl ) - 6 
methoxypyridin - 2 - yl ) - 2 - chlorobenzenesulfonamide 

( 110 ) 

[ 0362 ] 
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NH2 

BocHN 

DIEA , n - BuOH 
step 6 

OMe 

Br . NHBoc 

K2CO3 , Pd ( dppd ) Cl2 
step 7 

OMe 

TFA 
NHBoc DCM 

step 8 

N 

OMe Ofiarache 
Step 1 

[ 0363 ] To a solution of 1 - ( 2 - bromo - 5 - fluoro - phenyl ) etha 
none ( 9 . 2 g , 42 . 3 mmol ) in MeOH ( 92 . 0 mL ) was cooled to 
0° C . and added NaBHA ( 2 . 2 g , 59 . 3 mmol ) . The mixture was 
stirred at 25° C . for 1 h . The reaction mixture was concen 
trated under reduced pressure to give a residue . The residue 
was diluted with saturated NaHCO3 solution ( 100 . 0 mL ) and 
the mixture was extracted with ethyl acetate ( 100 . 0 mLx3 ) . 
The combined organic layers were washed with brine ( 50 . 0 
mLx3 ) , dried over Na SO , filtered and concentrated to 
afford 1 - ( 2 - bromo - 5 - fluorophenyl ) ethanol ( 9 g , crude ) . 

brine ( 50 . 0 mLx3 ) , dried over Na2SO4 , filtered and concen 
trated under reduced pressure to give a residue . The residue 
was purified by column chromatography ( SiO , ) to afford 
1 - bromo - 2 - ethyl - 4 - fluorobenzene ( 6 . 3 g , 24 . 8 mmol , crude ) . 
' H NMR ( CHLOROFORM - d , 400 MHz ) : 8 7 . 53 - 7 . 43 ( m , 
1H ) , 6 . 97 ( dd , J = 2 . 9 , 9 . 5 Hz , 1H ) , 6 . 79 ( dt , J = 3 . 0 , 8 . 3 Hz , 
1H ) , 2 . 74 ( q , J = 7 . 5 Hz , 2H ) , 1 . 34 - 1 . 16 ( m , 6H ) . 

Step 2 

[ 0364 ] To a solution of 1 - ( 2 - bromo - 5 - fluorophenyl ) etha 
nol ( 9 g , 41 . 0 mmol ) and EtzSiH ( 9 . 5 g , 82 . 1 mmol , 13 . 1 
mL ) in DCM ( 100 . 0 mL ) was added BF3 . Et O ( 11 . 6 g , 82 . 1 
mmol , 10 . 1 mL ) at 0° C . The mixture was stirred at 35º C . 
for 36 h . The mixture was quenched by addition Sat . 
NaHCO3 ( 100 . 0 mL ) at 0° C . , extracted with DCM ( 100 . 0 
mLx3 ) . The combined organic layers were washed with 

Step 3 
f0365 ] To a solution of 1 - bromo - 2 - ethyl - 4 - fluorobenzene 
( 2 . 0 g , 9 . 8 mmol ) in THF ( 35 . 0 mL ) was added LDA ( 2 M , 
5 . 9 mL ) at - 78° C . The mixture was stirred at - 78° C . for 
1 h . And then DMF ( 935 mg , 12 . 8 mmol , 985 . 1 uL ) was 
added at - 78° C . for 1 h . The reaction mixture was diluted 
with NH C1 ( 30 . 0 mL ) and extracted with ethyl acetate ( 10 . 0 
mLx3 ) . The combined organic layers were washed with 
brine ( 10 . 0 mLx3 ) , dried over Na SO4 , filtered and concen 
trated under reduced pressure to give a residue . The residue 
was purified by column chromatography ( SiO , ) to afford 
5 - bromo - 4 - ethyl - 2 - fluorobenzaldehyde ( 1 . 0 g , 3 . 4 mmol , 
35 . 1 % yield ) . ' H NMR ( CHLOROFORM - d , 400 MHz ) : 8 
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10 . 25 ( s , 1H ) , 8 . 02 ( d , J = 7 . 0 Hz , 1H ) , 7 . 08 ( d , J = 11 . 0 Hz , 
1H ) , 2 . 80 ( q , J = 7 . 5 Hz , 2H ) , 1 . 27 ( t , J = 7 . 5 Hz , 3H ) . 

Step 7 

Step 4 
[ 0366 ] To a solution of guanidine ( 262 mg , 2 . 1 mmol , 
H , CO ) and DIEA ( 839 mg , 6 . 4 mmol , 1 . 1 mL ) in DMA 
( 10 . 0 mL ) was added a solution of 5 - bromo - 4 - ethyl - 2 
fluorobenzaldehyde ( 0 . 5 g , 2 . 1 mmol ) in DMA ( 1 . 5 mL ) . 
Then the mixture was stirred at 160° C . for 2 h . The mixture 
was concentrated to get crude residue and then H , O ( 30 . 0 
mL ) was added . It was extracted with ethyl acetate ( 30 . 0 
mLx3 ) . The combined organic layers were washed with 
brine ( 20 . 0 mLx3 ) , dried over Na SO4 , filtered and concen 
trated under reduced pressure to give a residue . The residue 
was purified by column chromatography ( SiO , ) to afford 
6 - bromo - 7 - ethylquinazolin - 2 - amine ( 130 mg , 217 . 2 umol , 
10 . 0 % yield ) . M + H + = 251 . 9 ( LCMS ) . 

[ 0369 ] To a solution of tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 - bromo - 7 
ethylquinazolin - 2 - yl ) amino ) cyclohexyl ) carbamate ( 50 mg , 
111 . 2 umol ) and K2CO3 ( 15 mg , 111 . 2 umol ) in dioxane ( 2 . 0 
mL ) and H2O ( 0 . 2 mL ) were added 2 - chloro - N - ( 6 - methoxy 
5 - ( 4 , 4 , 5 , 5 - tetramethyl - 1 , 3 , 2 - dioxaborolan - 2 - yl ) pyridin - 2 
yl ) benzenesulfonamide ( 56 mg , 133 . 5 umol ) and Pd ( dppf ) 
Cl2 ( 81 mg , 111 . 2 umol ) . The mixture was stirred at 90° C . 
for 12 h under N , . The mixture was concentrated to get 
crude residue . The residue was purified by prep - TLC ( SiO2 ) 
to afford tert - butyl ( ( 1r , 4r ) - 4 - ( 6 - ( 6 - ( 2 - chlorophenylsulfona 
mido ) - 2 - methoxypyridin - 3 - yl ) - 7 - ethylquinazolin - 2 - yl ) 
amino ) cyclohexyl ) carbamate ( 40 mg , crude ) . 

Step 5 
[ 0367 ) To a solution of 6 - bromo - 7 - ethylquinazolin - 2 
amine ( 130 mg , 515 . 6 umol ) and diiodomethane ( 690 mg , 
2 . 5 mmol , 207 . 9 uL ) in THF ( 2 . 0 mL ) was added Cul ( 98 
mg , 515 . 6 umol ) isopentyl nitrite ( 181 mg , 1 . 5 mmol , 208 . 3 
UL ) . The mixture was stirred at 65° C . for 12 h . The mixture 
was poured into NHZ . H , O ( 2 . 0 mL , 25 % ) and filtered . The 
filtrate was extracted with ethyl acetate ( 5 . 0 mLx3 ) . The 
combined organic layers were washed with brine ( 5 . 0 
mLx3 ) , dried over Na , SO4 , filtered and concentrated under 
reduced pressure to give a residue . The residue was purified 
by prep - TLC ( SiO2 ) to afford 6 - bromo - 7 - ethyl - 2 - iodoqui 
nazoline ( 50 mg , 110 . 0 umol , 21 . 3 % yield ) . M + H + = 362 . 8 
( LCMS ) ; Step 6 : 
[ 0368 ] To a solution of 6 - bromo - 7 - ethyl - 2 - iodoquinazo 
line ( 50 mg , 137 . 7 umol ) and DIEA ( 53 mg , 413 . 2 umol , 
71 . 9 uL ) in n - BuOH ( 2 . 0 mL ) was added tert - butyl ( ( 1r , 4r ) 
4 - aminocyclohexyl ) carbamate ( 59 mg , 275 . 4 umol ) . The 
mixture was stirred at 120° C . for 12 h . The mixture was 
concentrated to get crude residue . The residue was purified 
by prep - TLC ( SiO2 ) to afford tert - butyl ( ( 1r , 4r ) - 4 - ( ( 6 
bromo - 7 - ethylquinazolin - 2 - yl ) amino ) cyclohexyl ) carbamate 
( 50 mg , crude ) . 

Step 8 
[ 0370 ] A solution of tert - butyl ( 1r , 4r ) - 4 - ( 6 - ( 6 - ( 2 - chloro 
phenylsulfonamido ) - 2 - methoxypyridin - 3 - yl ) - 7 - ethylqui 
nazolin - 2 - yl ) amino cyclohexyl ) carbamate ( 40 mg , 59 . 9 
umol ) in TFA ( 1 . 0 mL ) and DCM ( 2 . 0 mL ) was stirred at 25° 
C . for 10 min . The mixture was concentrated to get crude 
residue . The residue was dissolved in MeOH ( 2 . 0 mL ) and 
basified pH to 8 with NH2 . H , O ( 25 % solution ) , concentrated 
to give a residue . The residue was purified by prep - HPLC 
( FA condition ) to afford N - ( 5 - ( 2 - ( ( ( 18 , 4r ) - 4 - aminocyclo 
hexyl ) amino ) - 7 - ethylquinazolin - 6 - yl ) - 6 - methoxypyridin - 2 
yl ) - 2 - chlorobenzenesulfonamide ( 14 . 0 mg , 22 . 1 umol , 
36 . 9 % yield , FA ) . M + H + = 567 . 2 ( LCMS ) ; H NMR 
( METHANOL - 04 , 400 MHz ) 8 8 . 91 ( s , 1H ) , 8 . 52 ( br s , 1H ) , 
8 . 33 - 8 . 27 ( m , 1H ) , 7 . 61 - 7 . 56 ( m , 2H ) , 7 . 53 - 7 . 46 ( m , 1H ) , 
7 . 44 - 7 . 37 ( m , 3H ) , 6 . 62 ( d , J = 7 . 7 Hz , 1H ) , 4 . 02 - 3 . 87 ( m , 
1H ) , 3 . 55 ( s , 3H ) , 3 . 22 - 3 . 11 ( m , 1H ) , 2 . 46 ( br d , J = 7 . 1 Hz , 
2H ) , 2 . 23 ( br d , J = 11 . 5 Hz , 2H ) , 2 . 17 - 2 . 05 ( m , 2H ) , 1 . 67 
1 . 55 ( m , 2H ) , 1 . 52 - 1 . 41 ( m , 2H ) , 1 . 06 ( t , J = 7 . 6 Hz , 3H ) . 

Example 16 : Synthesis of N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 
aminocyclohexyl ) amino ) - 7 - methylquinazolin - 6 - yl ) 
6 - methylpyridin - 2 - yl ) - 2 - chlorobenzenesulfonamide 

( 106 ) 
[ 0371 ] 

NH 

WW = H2N NH2 
DIEA , DMA , 160° C . 

isoamyl nitrite 
CuI , CH212 

NH2 
step 1 step 2 

NH2 
Br 

BOCHNITT 
DIEA , n - BuOH 

step 3 

Br NHBoc # KOAc , Pd ( dppd ) Cl2 
N step 4 
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ANHBoc 
" Br 

K2CO3 , Pd ( dppd ) Cl2 

N step 5 

TFA 
NHBoc DCM 

step 6 

N 

Ostalace 
J = 4 . 0 , 7 . 7 Hz , 1H ) , 2 . 28 - 2 . 05 ( m , 10H ) , 1 . 72 - 1 . 53 ( m , 2H ) , 
1 . 52 - 1 . 39 ( m , 2H ) . 

[ 0372 ] The title compound was synthesized according to 
the synthetic procedure reported for the preparation of 
N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 7 - ethylqui 
nazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - chlorobenzenesul 
fonamide ( 5 . 5 mg , 9 . 1 umol , 14 . 6 % yield , FA ) . M + H * 
= 537 . 3 ( LCMS ) ; ' H NMR ( 400 MHZ , METHANOL - d . ) 8 
8 . 95 ( s , 1H ) , 8 . 47 ( br s , 1H ) , 8 . 26 - 8 . 19 ( m , 1H ) , 7 . 58 - 7 . 42 
( m , 6H ) , 7 . 18 ( d , J = 8 . 8 Hz , 1H ) , 4 . 02 - 3 . 88 ( m , 1H ) , 3 . 14 ( dt , 

Example 17 : N - ( 5 - ( 2 - ( ( ( 18 , 4r ) - 4 - aminocyclohexyl ) 
amino ) - 7 - methylquinazolin - 6 - yl ) - 6 - methoxypyridin 

2 - yl ) - 2 - chlorobenzenesulfonamide ( 104 ) 
[ 0373 ] 

tobacon ogos NHBoc Br 

K2CO3 , Pd ( dppf ) Cl2 
step 1 N N 

A 

NHB?c 
TFA 

DCM 
step 2 
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NH N . 

N 

N ` N 

Hz , 3H ) , 6 . 59 ( d , J = 7 . 7 Hz , 1H ) , 3 . 93 ( tt , J = 3 . 8 , 11 . 3 Hz , 
1H ) , 3 . 54 ( s , 3H ) , 3 . 12 ( tt , J = 3 . 9 , 11 . 7 Hz , 1H ) , 2 . 30 - 2 . 00 ( m , 
7H ) , 1 . 66 - 1 . 52 ( m , 2H ) , 1 . 52 - 1 . 39 ( m , 2H ) . 

[ 0374 ] The title compound was synthesized according to 
the synthetic procedure reported for the preparation of 
N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) amino ) - 7 - ethylqui 
nazolin - 6 - yl ) - 6 - methoxypyridin - 2 - yl ) - 2 - chlorobenzenesul 
fonamide ( 11 . 6 mg , 19 . 1 umol , 24 . 9 % yield , FA ) . M + H + 
= 553 . 1 ( LCMS ) ; ' H NMR ( 400 MHz , METHANOL - d . ) d 
8 . 90 ( s , 1H ) , 8 . 56 ( br s , 1H ) , 8 . 29 ( d , J = 7 . 7 Hz , 1H ) , 
7 . 62 - 7 . 53 ( m , 2H ) , 7 . 52 - 7 . 44 ( m , 1H ) , 7 . 38 ( dd , J = 7 . 3 , 15 . 0 

Example 18 : N - ( 5 - ( 2 - ( ( ( 1r , 4r ) - 4 - aminocyclohexyl ) 
amino ) - 7 - methylquinazolin - 6 - yl ) - 6 - ethylpyridin - 2 

yl ) - 2 - chlorobenzenesulfonamide ( 105 ) 
[ 0375 ] 

NHBoc 
K2CO3 , Pd ( dppf ) Cl2 

step 1 

N 

Oscar TFA NHBoc DCM 

step 2 

N 

NH oscar NH 










































































