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PYRIMIDINE COMPOUNDS CONTAINING ACIDIC GROUPS 

Cross Reference to Related Applications 

[0001] 	This application claims the benefit of U.S. Provisional Application No. 

62/430,183, filed December 5, 2016, and U.S. Provisional Application No. 62/532,230, filed 

July 13, 2017, the contents of which are incorporated herein by reference in their entireties. 

Field of the Invention 

[0002] 	The present disclosure relates to a class of pyrimidine derivatives having 

immunomodulating properties that act via TLR7 which are useful in the treatment of viral or 

allergic diseases and cancers. 

Background of the Invention 

[0003] 	The present disclosure relates to pyrimidine derivatives, processes for their 

preparation, pharmaceutical compositions containing them and their use in therapy. 

[0004] 	The immune system is comprised of innate and acquired immunity, both of 

which work cooperatively to protect the host from microbial infections. It has been shown 

that innate immunity can recognize conserved pathogen-associated molecular patterns 

through toll- like receptors (TLRs) expressed on the cell surface of immune cells. 

Recognition of invading pathogens then triggers cytokine production (including interferon 

alpha(IFNa)) and upregulation of co-stimulatory molecules on phagocytes, leading to 

modulation of T cell function. Thus, innate immunity is closely linked to acquired immunity 

and can influence the development and regulation of an acquired response. 

[0005] 	TLRs are a family of type I transmembrane receptors characterized by an 

NH2-terminal extracellular leucine-rich repeat domain (LRR) and a COOH-terminal 

intracellular tail containing a conserved region called the Toll/IL-1 receptor (TIR) homology 

domain. The extracellular domain contains a varying number of LRR, which are thought to 

be involved in ligand binding. Eleven TLRs have been described to date in humans and mice. 

They differ from each other in ligand specificities, expression patterns, and in the target genes 

they can induce. 

[0006] 	Ligands which act via TLRs (also known as immune response modifiers 

(IRMS)) have been developed, for example, the imidazoquinoline derivatives described in 

US Patent No. 4689338 which include the product Imiquimod for treating genital warts, and 

the adenine derivatives described in WO 98/01448 and WO 99/28321. 
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[0007] 	Compounds with liver targeting property are desirable. Certain moieties that 

aid in liver targeting that have been disclosed in references include acidic moieties. (Tu et 

al., Current Topics in Medicinal Chemistry, 2013, 13, 857-866; Oballa et al., J. Med. Chem., 

2011, 54, 5082-5096; Pfefferkorn et al., J. Med. Chem., 2012, 55, 1318-1333, the contents of 

which are incorporated herein by reference in their entireties) 

Summary of the Invention 

[0008] 	The present disclosure provides a compound having the structure of Formula 

(1), and pharmaceutically acceptable salts thereof, 

NH2  

N-"LN R13  

•-)."-, R1 11 

(1) 

wherein 

R1  is selected from the group consisting of H, Cl-C4 alkyl, -NH2, -NHAc, 

N, NH 

-COOH, -SO2CH3, -SCH3, -OCH3, X N  ; and A. 

wherein the alkyl is optionally substituted with -OH, -NH2, -NHAc, -COOH, - 

SO2CH3, 

Nr-N,  
NH 

-SCH3, -OCH3, 	N  , or A; 

Rib  is C2-05 alkyl; 

X is selected from the group consisting of H and CI-C4 alkyl, wherein the alkyl is 

optionally substituted with A, -OH, or -C(CH3)20H; 

Li  is selected from the group consisting of a bond, -CH2-, -CF2-, 	 , -0-, - 

S-, -S02-, -NH-, and -CH2CH2-; 

Y is selected from the group consisting of Ci-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, C1-C3 alkyl, and C1-C3 alkoxy; 
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0 
	

OOH 
	

0 0 

	

A is selected from the group consisting of 
-1—L21(OH -1—L2---%Fi 	 \oH  

Ns= NONH 	
N 	

wiNj 
f L2 `N 	f L2 of 

OH -1—L2  

N-N  
1,14ssN  

H

s

,OH 

and 

9H 
5 	B 

1-L-2-  'OH . 

L2  is selected from the group consisting of a bond, -(CH2),,-, -C(0)NH(CH2)n-, 

-HCH2)1X(CH2):14 
, to(CH2CH2)]rr, -[O(Ci-C4 alkylene)]-, 

-[0(CH2CH2)]n-OCH2CH2CF2-; -C(0)NHCH2CH2-[0(CH2CH2)],-; and 

-C(O)NHCH2CH2-[O(CH2CH2)]m-OCH2CH2CF2-; 

m is an integer from zero to four; and 

n is an integer from one to four; and 

wherein the compound is substituted with at least one A. 

100091 	The present disclosure provides a compound having the structure of Formula 

(1), and pharmaceutically acceptable salts thereof, 

NH2  

N--1"-''N 	R18  

x 
L1  

Y' 

wherein 

R1  is selected from the group consisting of H, Ci-C4 alkyl, -NH2, -NHAc, 

NI; NI,  
NH 

-COOH, -S02CH3, -SCH3, -OCH3, and 

wherein the alkyl is optionally substituted with -OH, -NH2, -NHAc, -COOH, - 

SO2CH3, 

NH 

-SCH3, -OCH3, or X. N 

Rib is C2-05 alkyl; 

X is selected from the group consisting of H and CI-C4 alkyl, wherein the alkyl is 

optionally substituted with A, -OH, or -C(CH3)20H; 
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Li  is selected from the group consisting of a bond, -C1-12-, -CF2-, 

S-, -SO2-, -NH-, and -CH2CH2-; 

Y is selected from the group consisting of Ci-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy; 

0 	 OOH 	0 0 

A is selected from the group consisting of 
-L2j(011 	\oFi 	2 

NOH 

-0-, - 

L2  is selected from the group consisting of a bond, -(CH2)n-, -C(0)NH(CH2)n-, 

-HCH2)X(CH2)11--+ 
, -[0(CH2CH2)]n-, -[0(C,-C4 alkylene)]-, 

-[0(CH2CH2)]n-OCH2CH2CF2-; -C(0)NHCH2CH2-[O(CH2CH2)]m-; and 

-C(0)NHCH2CH2-[0(CH2CH2)]in-OCH2CH2CF2-; 

m is an integer from zero to four; and 

n is an integer from one to four; and 

wherein the compound is substituted with at least one A. 

[0010] 	The present disclosure provides a compound having the structure of Formula 

(1), and pharmaceutically acceptable salts thereof, 

NH2  

N 	N 	Ria 

X 	"-LW')  

Y- 
 Li 	

(1) 

wherein 

Itl a is selected from the group consisting of H, Ci-C4 alkyl, -NH2, -COOH, 

and -SO2CH3, wherein the alkyl is optionally substituted with —OH, -NH2, -COOH, or - 

SO2CH3; 

Rib  is C2-05 alkyl; 
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X is selected from the group consisting of H and CI-Ca alkyl, wherein the alkyl is 

optionally substituted with A; 

LI  is selected from the group consisting of a bond, -CH2-, -CF2-, 

S-, -SO2-, -NH-, and -CH2CH2-; 

Y is selected from the group consisting of C1-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy; 

0 O OH

l 

	0 0 

r L2j(OH 	\OH 
A is selected from the group consisting of 	 'OH 

N- 

OH -1-12 N  
'NH 	 'N 	 LicOH 

L2 	4-L2-4.;LINf 
, and 

L2  is selected from the group consisting of a bond, -(CH2),-, -C(0)NH(CH2)n-, 

1---(CH2) 	(CHO) 4, -[0(CH2CH2)]n-, -[O(Ci-C4 alkylene)]-, and 

-[0(CH2CH2)]n-OCH2CH2CF2-; 

m is an integer from zero to four; and 

n is an integer from one to four; and 

wherein the compound is substituted with at least one A. 

[0011] 	In certain embodiments, the compound having the structure of Formula (1) can 

have any one or more of the following features, 

(a) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A 

is not -L2-COOH; 

(b) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A 

is not -L2-COOH, except when 	comprises -COOH; 

(c) when L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then X is not -CH3; 

(d) when L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then X is not -CH3, except when RI' comprises -COOH; 

(e) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

then L2  is not -CH2-; 
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(f) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

then L2  is not -CH2-, except when Rla comprises -COOH; 

(g) when X is -CH3; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then L' is not -CH2-; 

(h) when X is -CH3; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then L' is not -CH2-, except when R" comprises -COOH; 

(i) when X is -CH3; LI  is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

and L2  is -CH2-; then RIa  comprises COOH; 

(j) when X is -CH3; L' is -CH2-; Y is aryl substituted A and —OCH3; and L2  is -CH2-; 

then A is not -L2-COOH; 

(k) when X is -CH3; LI  is -CH2-; Y is aryl substituted A. and —OCH3; and L2  is -CH2-; 

then A is not -L2-COOH, except when R" comprises -COOH; 

(1) when X is -CH3; L' is -CH2-; Y is aryl substituted A and —OCH3; and L2  is -CH2-; 

and R" does not comprise COOH; then A is not -L2-COOH. 

[0012] 	In certain embodiments, the compound having the structure of Formula (1) can 

have any one or more of the following features, 

(m)when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A 

is not -L2-COOH; 

(n) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A 

is not -L2-COOH, except when R" comprises —COOH or —SO2CH3; 

(o) when L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then X is not -CH3; 

(p) when LI  is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then X is not -CH3, except when R" comprises —COOH or —SO2CH3; 

(q) when X is -CH3; L' is -CH2-; Y is aryl substituted with A.; and A is -L2-COOH; 

then L2  is not -CH2-; 

(r) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

then L2  is not -CH2-, except when Ria comprises —COOH or —SO2CH3; 

(s) when X is -CH3; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then L' is not -CH2-; 

(t) when X is -CH3; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then L' is not -CH2-, except when Ria  comprises —COOH or —SO2CH3; 

(u) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

and L2  is -CH2-; then RIa  comprises COOH or —SO2CH3; 
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(v) when X is -CH3; L' is -CH2-; Y is aryl substituted A and -OCH3; and L2 is -CH2-; 

then A is not -L2-COOH; 

(w)when X is -CH3; L' is -CH2-; Y is aryl substituted A and -OCH3; and L2 is -CH2-; 

then A is not -L2-COOH, except when Itla comprises -COOH or -SO2CH3; 

(x) when X is -CH3; L' is -CH2-; Y is aryl substituted A and -OCH3; and L2 is -CH2-; 

and RI' does not comprise COOH or -SO2CH3; then A is not -L2-COOH; 

(y) when X is -CH3; LI is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

and L2 is -CH2-; then RIa is not H or alkyl substituted with —OH. 

100131 	In certain embodiments, the compound having the structure of Formula (1) can 

have any one or more of the following features: 

(aa) when X is -CH3; L' is -CH-; Y is aryl substituted with A.; L2 is -CH2-, -0- 

O OH 

(CH2)2-O(CH2)2-, or —O-(CH2)2-O(CH2)2(CF2)-; and A is 	; then A and 

L' are not in a para position with respect to each other; 

(bb) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; L2 is -CH2-; and A 

O0H 

is 	; then A and LI are not in a para position with respect to each other; 

(cc) when X is -CH3; L' is -CH2-; Y is aryl substituted with A and -OCH3; L2 is 

0 OH 

-CH-; and A is 	
OH 

, then A and L' are not in a para position with respect 

to each other; 

(dd) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; L2 is -0-(CH2)2-

0 OH 

\01.1 
O(CH2)2-; and A is 	, then A and L' are not in a para position with 

respect to each other; 

(ee) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; L2 is -O-(CH2)2- 

OOH 

O(CH2)2(CF2)-; and A is LZ~ 	; then A and L' are not in a para position 

with respect to each other; 
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(if) 	when X is -0-13; Rla  is H; Rib is C4alkyl; Li  is -CH2-; Y is aryl substituted 

with A; and L2  is -CH2-, —O-(CH2)2-O(CH2)2-, or —0-(CH2)2-0(CH2)2(CF2)-; then 

0 OH 

-1-  
A is not 

L2' 	1.i 
 

(gg) when X is -CH3; it" is H; R1b  is C4alkyl; L' is -CH2-; Y is aryl substituted 

O
v

0H 

with A; and L2  is -CH2-; then A is not 	bH 

(hh) when X is -CH3; Rh is H; Rib is C4alkyl; L' is -CH2-; Y is aryl substituted 

OOH 

2---*  
with A and —0C113; and L2  is -CH2-; then A is not 

(ii) 	when X is -CH3; Ria  is H; Rib is C4alkyl; L' is -CH2-; Y is aryl substituted 

OOH 

with A; and L2  is —O-(CH2)2-O(CH2)2-; then A is not 	
\IDH 

 

when X is -CH3; Rla  is H; 111b is C4alkyl; L1  is -CH2-; Y is aryl substituted 

O OH 

with A; and L2  is —0-(CH2)2-0(CH2)2(CF2)-; then A is not 

(kk) when X is -CH3; lea is H; Rib is C4alkyl; L1  is -CH2-; Y is aryl substituted 

with A; L2  is -CH2-,-0-(CH2)2-0(CH2)2-, or —0-(CH2)2-0(CH2)2(CF2)-; and A 

O OH 

and L1  are para position with respect to each other; then A is not L2-- \OH . 

(11) 	when X is -CH3; Itla  is H; Rib is Caalkyl; Li  is -CH2-; Y is aryl substituted 

with A; L2  is -CH2-; and A and L1  are para position with respect to each other; 

0 OH 

then A is not 	
NoH 

 

(mm) when X is -CH3; Rla is H; Itlb is C4alkyl; L1  is -CH2-; Y is aryl substituted 

with A and —OCH3; L2  is -CH2-; and A and Li  are para position with respect to 

0 OH tv 

each other; then A is not
-12' 

 HUH 



1N2 

N N R 

r~N'1" R1 b 

R3 

(1 a) 

1•1 
+-L2 " 

NH 	N 

, and 

LIOH OH 
5 	6 

1-L1 

WO 2018/106606 	 PCT/US2017/064541 

(nn) when X is -CH3; Rla is H; Rib is C4alkyl; Li is -CH2-; Y is aryl substituted 

with A; L2 is —0-(CH2)2-0(CH2)2-; and A and L' are para position with respect to 

O0H 

L 2--  each other; then A is not ? 	OH .  

(oo) when X is -CH3; lea is H; R1b is C4alkyl; L' is -CH2-; Y is aryl substituted 

with A.; L2 is —0-(CH2)2-0(CH2)2(CF2)-; and A and L1 are para position with 

OOH 

respect to each other; then A is not 	OH  

100141 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (1a), 

wherein 

X is H or CH3; 

L' is selected from the group consisting of a bond, -CH2-, -0-, -S-, -CF2-, 

‘, , and -CH2CH2-; 

0 	OOH 	0 0 

\o 
A is selected from the group consisting of 

FL.2 OH 	\oH 	W
H 

N 

L2 is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 	, 

-C(0)NH(CH2)n-, 40(CH2CH2)12-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n-

OCH2CH2CF2-; 

-C(0)NHCH2CH240(CH2CH2)]nr; and C(0)NHCH2CH2-[0(CH2CH2)]nrOCH2CH2CF2-; 

and 
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R3  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

[0015] 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (la), 

NH2  

wherein 

X is H or CH3; 

Ria 

Rib 

L' is selected from the group consisting of a bond, -CH2-, -CF2-, 

-CH2CH2-; 

and 

	

0 	OOH 	0 0 

_F --  A is selected from the group consisting of 
L2Jt-,OH 4-1-2  SOH -Lz"-W•oH 

N-N  
0 	 1  'IV 

N...N i—OH 	-}-L2LN 
NN'NH 

1-z-N' 
‘r‘l 	 (.

1.

,.0H 

-4-1_2'':---9\r 	4-L2.  
, and 

12 is selected from the group consisting of a bond, -CH2-, -CH2CH2-, ." , 	• 

-C(0)NH(CH2)n-, -[0(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]2-

OCH2CH2CF2-; and 

R3  is H, C1-C3 alkyl, or Ci-C3 alkoxy. 

[0016] 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (la), 

N 	N 	Fria 

X 	 Rib 

A 	 Ll 

3 
Oa) 

wherein 

2  111-1 
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X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 

0 	O OH 	0 0 	
=NON H  

IS/ 	e 
Ala is selected from the group consisting of 	'2̀ t 	OH 	\OH 

N-N  

OH (TOH 	OH 

and 
VB`OH 

• 

L1  is selected from the group consisting of a bond, -CH2-, -0-, -S-, -CF2-, 

X'- / , and -CH2CH2-; 

0 
	

OOH 	00 

A is selected from the group consisting of f-l..
2  0H -1-12- \OH, 4-L2--  0H 

fL2 fL2 

N-N„N  

OH fL2 rr 
OH 	OH 

B  OH and 

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH 2)n-, 40(CH2CH2)] ri-, -[0(C 1-C4 alkylene)]-, and -[0(CH2CH2)]n- 

OCH2CH2CF2-; 

-C(0)NHCH2CH2-[0(CH2CH2)],-; and C(0)NHCH2CH240(CH2CH2)]nrOCH2CH2CF2-; 

and 

R3  is H, CI-C3 alkyl, or Ci-C3 alkoxy. 

100171 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (la), 

NH2  

N 	Ria 

_ x T N
-I 

 Rib 
Li 

R3  
(1 a) 

wherein 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-20; 

1.1 



N  

Bs‘OH—L2  
LI,OH 

, and 

WO 2018/106606 
	

PCT/US2017/064541 

OOH  OHO 
 0N-=.N

NH 
‘1/ 

Ala is selected from the group consisting of 	-OH 	OH 	‘OH 

OH 

and 

N- N 
N 

L

sg

,OH 

L' is selected from the group consisting of a bond, -CI-12-, -C 

and -CH2CH2-; 

0 

A is selected from the group consisting of 
1.2-1LOH 

 

O0H 

L-2.-'" \OH L2  

0 0 
uli 
bH 

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2)n-, -[0(CH2CH2)]n-, - [0(C i-C4 alkylene)]-, and -[0(CH2CH2)]1-

0CH2CH2CF2-; and 

R3  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

100181 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (lb), 

NH2  

wherein 

X is H or CH3; 

Li  is selected from the group consisting of a bond, -CH2-, -0-, -S-, 

and -CH2CH2-; 
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0 	OOH 	0 0 

-F -( 	 e 
1-2'-- \OH A is selected from the group consisting of

L2 OH 	L2-Y\OH  

N-N  ssN 0 	 1.  
N,,,,N 	 I-L2  NI 

	

N 	OH NI- ,N_/ 1  NH 	 L OH OH  
fL2)----rti 	L  2 -L-N1' 	 5 	6, 

anc  i-14.  0H . , and 	 . • -1 , 

L-2  is selected from the group consisting of a bond, -CH.1-, -CH2CH2-, 

-C(0)NH(CH2),r, tO(CH2CH2)b-, -[0(C1-C4 alkylene)]-, and -[0(CH2CH2)]n- 

OCH2CH2CF2-; 

-C(0)NHCH2CH2-[0(CH2CH2)],-; and C(0)NHCH2CH240(CH2CH2)brOCH2CH2CF2-; 

and 

R3  is H, Ci-C3 alkyl, or CI-C3 alkoxy. 

[0019] 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (lb), 

NH2  

wherein 

X is H or CH3; 

R 1 a 

R 1 b 

L' is selected from the group consisting of a bond, -CR- -CF,-. 

and -CH2CH2-; 

0 	 OOH 

2 -1—L-it.  OH 4-I-2--  \OH 
s 

A is selected from the group consisting of 	, 	 , 

N N-  , II  'N 
N 	 N 	OH 	-1---L2''--Ni 

N=' 
 

	

'NH 	'N  , 

	

1  NH 	i _ N 	 LIOH 

4---L2-ArL-N( 	L2--:-.14  
,and 

13 



N-N  N 0 
j 	OH -1--L2L 14. 

OH NI-N,
NH 

-F-L2'1"-r4  

OH 

, and 	• 
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L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2),-, -[0(CH2CH2)] n-, -[0(C i-C4 alkylene)]-, and -[0(CH2CH2)]n- 

OCH2CH2CF2-; and 

IV is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

100201 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (1 b), 

NH2 

N -'1"*"." N 	R 1 a  

IV   R1 b 

Li 

R3  

(1 b) 

wherein 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala, 

O OHO 	0 0 	N,N  
IL 	:12?: 	)22---  \  OH 	OH Ala  is selected from the group consisting of \ OH  

N-N  
'N 

LIOH OH 

and -1--L1 OH 

is selected from the group consisting of a bond, -CH2-, -0-, -S-, -CF2-, 

and -CH2CH2-; 

0 	 OOH 	0 0 

FL2-11.0H ---L2— \OH —1-2-- \OH A is selected from the group consisting of 

0 
)‘ 	OH 

1..2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 	 , 

-C(0)NH(CH2)n-, 40(CH2CH2)11-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n- 
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OCH2CH2CF2-; 

-C(0)NHCH2CH2-[0(CH2CH2)],-; and C(O)NHCH2CH2-[O(CH2CH2)]m-OCH2CH2CF2-; 

and 

R3  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

[00211 	The present disclosure provides the compound of Formula (1 ) that is a 

compound of Formula (lb), 

wherein 

X: is -CH:2-Ala, -CH2CH2-Ala, -CH2CH2CH2-A", or -CH2C(CH3)2-A"; 

O  

	

O OH 	0 0 

\ OH 	\OH 	'0H

N=NN  

\--Y 	
e 	H 

- Ala is selected from the group consisting of  

N= OH 

, and 

LI  is selected from the group consisting of a bond, -CH2-, -C 2 -. 

and -CH2CH2-; 

A is selected from the group consisting 

0 	 OOH 	00 

of 4-1.2  OH 	L2  \OH `OH  

N N=N 
'N  'NH 

L 	1\r 2  

N- ',N 

OH -1—L2  r\f 
OH 

, and 

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 	, 

-C(0)NH(CH2),-, -[0(CH2CH2)]n-, -[0(C1-C4 alkylene)]-, and -[0(CH2CH2)]1-

OCH2CH2CF2-; and 

R3  is H, C1-C3 alkyl, or CI-C3 alkoxy. 
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10022) 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (ic), 

NH2  

NON R13  

Ll 

R3  
(1 c) 

wherein 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 

	

0 	OOH 	0 0 

J 	\ OH 	

OH Ns-- N ,NH 
167\t. .--- 	-- e 

	

2\ N 	

1 
‘2----.N1  Ala  is selected from the group consisting of 

:z 
 °H ,  

N,.N 
ON 

OH 

OH and 

Ll  is selected from the group consisting of a bond, -CH2-, -0-, -S-, -CF2-, 

, and -CH2CH2-; 

R3  is H, CI-C3 alkyl, or Ci-C3 alkoxy; and 

R4  is H or Ci-C3 alkoxy. 

100231 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (1c), 

NH2  

N `.•N 	R1  

X - N---L R1 h 

R R3  

H 

(1 c) 

wherein 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 
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0 	0 OH 	0 0 	N-:-N 
sl\IH 

Ala is selected from the group consisting of ' 	OH , 	 NOH 

OH 

, and 

L I is selected from the group consisting of a bond, -CIi2-, -CF2-, 

and -CH2CH2-; 

R3 is H, CI-C-3 alkyl, or CE-C3 alkoxy; and 

R4 is H or Ci-Cs alkoxy. 

[00241 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (Id), 

X is -CH2-Ala, -CH2CH2-A1a, -CH2CH2CH2-A", or -Cl2C(CH3)2-Ala; 

0 

	

OOH 	0 0 	Nr--N. 

-- 
e 	Na 

z.  A4" is selected from. the group consisting of~OH 	 \OH 

N- 
A

N OH 	pHOH 

, and 
-1'6'0H • 

L t is selected from the group consisting of a bond, -CH2-, -CF2-, 

-0-, -CH2CH2, and -S-; and 

Y is H or Ci-C3 alkyl. 

100251 	The present disclosure provides the compound of Fortnula (1) that is a 

compound of Formula (I d), 
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NH2  

X 

Rla 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Aia, or -CH2C(CH3)2-Ala; 

PI O 0 OH 	

0 0 Vi-z-14 

N- 
NH 

)L-'.  OH SOH O  `OH A" is selected from the group consisting of ‘  

N 
JN N 

OH 

,and 

L' is selected from the group consisting of a bond, -CH2-, -CF2-, , -0-, 

and -CH2CH2-; and 

Y is H or CI-C:= alkyl. 

[0026] 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (1e), 

NH2  

N"1.- N R." 

N 	Rib 

 e) 

wherein 

R3  is H, Ci-C3 alkyl, or CI-C3 alkoxy. 

[0027] 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (1f), 
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NH2  

NLN R1  

(10 

[0028] 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (1g), 

NH2  

NON R1  

HO 
N-1121 b 
H 

(1g) 

wherein 

R3  is H, Ci-C3 alkyl, or CI-C3 alkoxy. 

100291 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (1h), 

HO 

wherein 

R4  is H or Ci-C3 alkoxy. 

100301 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula ( I i), 
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NH2  

R1a 

HO 

wherein 

L1  is selected from the group consisting of a bond, -CH2-, -CF2-, 

-0-, -CH2CH2-, and -S-; and 

Y is H or Ci-C3 alkyl. 

[0031] 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (1i), 

NH2  

N'j N 
	

R18  

HO 

wherein 

L' is selected from the group consisting of a bond, -CH2-, -CF2-, 

and -CH2CH2-; and 

Y is H or Ci-C3 alkyl. 

10032) 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (1j), 

NH2  

N'I'N.""N 	Rya 

Nris•Rib 

OC H3 	(1j). 
[0033] 	The present disclosure provides the compound of Formula (1) that is a 

compound of Formula (1k), 
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NH2 	OH 

N 

XAN----.1"1"N 	R16  

(1k), 
[0034] 	The present disclosure provides pharmaceutical compositions comprising a 

compound of the present disclosure, or a pharmaceutically acceptable salt thereof, and a 

pharmaceutically acceptable carrier. 

[0035] 	The present disclosure provides a method of treating a condition associated 

with TLR7 modulation in a subject in need thereof, comprising administering to the subject 

an effective amount of a compound of the present disclosure, or a pharmaceutically 

acceptable salt thereof. In certain embodiments, the condition is viral infection or cancer. 

[0036] 	The present disclosure provides a compound of the present disclosure, or a 

pharmaceutically acceptable salt thereof, for use in treating a condition associated with TLR7 

modulation. In certain embodiments, the condition is viral infection or cancer. 

[0037] 	The present disclosure provides use of a compound of the present disclosure, 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating 

a condition associated with TLR7 modulation. In certain embodiments, the condition is viral 

infection or cancer. 

Detailed Description 

[0038] 	Although specific embodiments of the present disclosure are herein illustrated 

and described in detail, the invention is not limited thereto. The detailed descriptions are 

provided as exemplary of the present invention and should not be construed as constituting 

any limitation of the invention. Modifications will be obvious to those skilled in the art, and 

all modifications that do not depart from the spirit of the invention are intended to be 

included with the scope of the appended claims. 

Definitions 

[0039] 	The following definitions are meant to clarify, but not limit, the terms defined. 

If a particular term used herein is not specifically defined, such term should not be considered 

indefinite. Rather, terms are used within their accepted meanings. 

[0040] 	The term "alkyl" as used herein refers to a straight or branched saturated 

hydrocarbon. For example, an alkyl group can have 1 to 8 carbon atoms (i.e., (Ci-Cs)alkyl) or 

1 to 6 carbon atoms (i.e., (Ci-C6 alkyl) or 1 to 4 carbon atoms. 
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[0041] 	The term "alkylene" as used herein refers to a straight or branched saturated 

hydrocarbon radical having two monovalent radical centers derived by the removal of two 

hydrogen atoms from the same or two different carbon atoms of a parent alkane. For 

example, an alkylene group can have 1 to 8 carbon atoms, 1 to 6 carbon atoms, or 1 to 4 

carbon atoms. 

[00421 	The term "alkoxy" as used herein refers to an alkyl group attached to the 

parent molecular moiety through an oxygen atom. 

[0043] 	The term "halo" or "halogen" as used herein refers to fluoro, chloro, bromo 

and iodo. 

10044] 	The term "aryl" as used herein refers to a single all carbon aromatic ring or a 

multiple condensed all carbon ring system wherein at least one of the rings is aromatic. For 

example, an aryl group can have 6 to 20 carbon atoms, 6 to 14 carbon atoms, or 6 to 12 

carbon atoms. Aryl includes a phenyl radical. Aryl also includes multiple condensed ring 

systems (e.g., ring systems comprising 2, 3 or 4 rings) having about 9 to 20 carbon atoms in 

which at least one ring is aromatic and wherein the other rings may be aromatic or not 

aromatic (i.e., carbocycle). Such multiple condensed ring systems may be optionally 

substituted with one or more (e.g., 1, 2 or 3) oxo groups on any carbocycle portion of the 

multiple condensed ring system. The rings of the multiple condensed ring system can be 

connected to each other via fused, spiro and bridged bonds when allowed by valency 

requirements. It is to be understood that the point of attachment of a multiple condensed ring 

system, as defined above, can be at any position of the ring system including an aromatic or a 

carbocycle portion of the ring. 

[0045] 	The term "heteroaryl" as used herein refers to a single aromatic ring that has at 

least one atom other than carbon in the ring, wherein the atom is selected from the group 

consisting of oxygen, nitrogen and sulfur; the term also includes multiple condensed ring 

systems that have at least one such aromatic ring, which multiple condensed ring systems are 

further described below. Thus, the term includes single aromatic rings of from about 1 to 6 

carbon atoms and about 1-4 heteroatoms selected from the group consisting of oxygen, 

nitrogen and sulfur in the rings. The sulfur and nitrogen atoms may also be present in an 

oxidized form provided the ring is aromatic. The term also includes multiple condensed ring 

systems (e.g., ring systems comprising 2, 3 or 4 rings) wherein a heteroaryl group, as defined 

above, can be condensed with one or more rings selected from heteroaryls (to form for 

example a naphthyridinyl such as 1,8-naphthyridinyl), heterocycles, (to form for example a 1, 

2, 3, 4-tetrahydronaphthyridinyl such as 1, 2, 3, 4-tetrahydro-1,8-naphthyridinyl), carbocycles 
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(to form for example 5,6,7, 8-tetrahydroquinolyl) and aryls (to form for example indazolyl) to 

form the multiple condensed ring system. Thus, a heteroaryl (a single aromatic ring or 

multiple condensed ring system) has about 1-20 carbon atoms and about 1-6 heteroatoms 

within the heteroaryl ring. Such multiple condensed ring systems may be optionally 

substituted with one or more (e.g., 1, 2, 3 or 4) oxo groups on the carbocycle or heterocycle 

portions of the condensed ring. The rings of the multiple condensed ring system can be 

connected to each other via fused, spiro and bridged bonds when allowed by valency 

requirements. It is to be understood that the individual rings of the multiple condensed ring 

system may be connected in any order relative to one another. It is also to be understood that 

the point of attachment of a multiple condensed ring system (as defined above for a 

heteroaryl) can be at any position of the multiple condensed ring system including a 

heteroaryl, heterocycle, aryl or carbocycle portion of the multiple condensed ring system and 

at any suitable atom of the multiple condensed ring system including a carbon atom and 

heteroatom (e.g., a nitrogen). 

[0046] 	As used herein, the term "pharmaceutically acceptable" refers to carrier(s), 

diluent(s), excipient(s) or salt forms that are compatible with the other ingredients of the 

formulation and not deleterious to the recipient of the pharmaceutical composition. 

[0047] 	As used herein, the term "pharmaceutical composition" refers to a compound 

of the present disclosure optionally admixed with one or more pharmaceutically acceptable 

carriers, diluents, excipients, or adjuvants. Pharmaceutical compositions preferably exhibit a 

degree of stability to environmental conditions so as to make them suitable for manufacturing 

and commercialization purposes. 

[0048] 	As used herein, the terms "effective amount," "therapeutic amount," or 

"effective dose" refer to an amount of active ingredient sufficient to elicit the desired 

pharmacological or therapeutic effects, thus resulting in effective prevention or treatment of a 

disorder. Prevention of a disorder may be manifested by delaying or preventing the 

progression of the disorder, as well as delaying or preventing the onset of the symptoms 

associated with the disorder. Treatment of the disorder may be manifested by a decrease or 

elimination of symptoms, inhibition or reversal of the progression of the disorder, as well as 

any other contribution to the well-being of the patient. 

[0049] 	The effective dose can vary, depending upon factors such as the condition of 

the patient, the severity of the symptoms of the disorder, and the manner in which the 

pharmaceutical composition is administered. Typically, to be administered in an effective 

dose, compounds are required to be administered in an amount of less than 30 mg/kg of 
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patient weight. Often, the compounds may be administered in an amount from less than 

about 1 mg/kg patient weight to less than about 100 µg/kg of patient weight, and occasionally 

between about 10 pg/kg to less than 100 pg/kg of patient weight. The foregoing effective 

doses typically represent that amount administered as a single dose, or as one or more doses 

administered over a 24 hours period. For human patients, the effective dose of the 

compounds may require administering the compound in an amount of at least about lmW24 

hr/patient, but not more than about 2400 mg/24 hr/patient, and often not more than about 500 

mg/ 24 hr/ patient. 

Compounds 

100501 	The present disclosure provides a compound having the structure of Formula 

(1), and pharmaceutically acceptable salts thereof, 

NH2  

N 	N 	R 1  a 

X 	 R  1 b 

y-Ll 	
(1) 

wherein 

RI' is selected from the group consisting of H, CI-Ca alkyl, -NH2, -NHAc, 

N 
jzs.  NH 

-COOH, -S02CH3,-SCH3, -OCH3, 	-N  ; and A, 

wherein the alkyl is optionally substituted with -OH, -NH2, -NHAc, -COOH, - 

SO2CH3, 

N=N,  
H 

-SCH3, -OCH3, 	N  , or A; 

Rib is C2-05 alkyl; 

X is selected from the group consisting of H and CI-Ca alkyl, wherein the alkyl is 

optionally substituted with A, -OH, or -C(CH3)20H; 

L1  is selected from the group consisting of a bond, -CH2-, -CF2-, 

S-, -SO2-, -NH-, and -CH2CH2-; 

Y is selected from the group consisting of C1-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, C1-C3 alkyl, and C1-C3 alkoxy; 
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0 	OOH 
	

0 0 

	

A is selected from the group consisting of 
-1—L2  0H -1---L2--%Fi 	soH  

Ns= NH 	
N 	

wiNj 
f L2 `N 	f L2 of 

OH 4-1-2  

N-N  
1,14ssN  

H

s

,OH 

and 

9H 

5 	B 
. 

L2  is selected from the group consisting of a bond, -(CH2),,-, -C(0)NH(CH2)n-, 

-HCH2)1X(CH2):14 
, to(CH2CH2)]rr, -[O(Ci-C4 alkylene)]-, 

-[0(CH2CH2)]n-OCH2CH2CF2-; -C(0)NHCH2CH2-[0(CH2CH2)],-; and 

-C(O)NHCH2CH2-[O(CH2CH2)]m-OCH2CH2CF2-; 

m is an integer from zero to four; and 

n is an integer from one to four; and 

wherein the compound is substituted with at least one A. 

100511 	The present disclosure provides a compound having the structure of Formula 

(1), and pharmaceutically acceptable salts thereof, 

NH2  

NLN R18  

x 
L1  

Y' 

wherein 

R1  is selected from the group consisting of H, Ci-C4 alkyl, -NH2, -NHAc, 

N=N,  

-COOH, -S02CH3, -SCH3, -OCH3, and 
NH 

wherein the alkyl is optionally substituted with -OH, -NH2, -NHAc, -COOH, - 

SO2CH3, 

NH 
-SCH3, -OCH3, or X. N 

111b is C2-05 alkyl; 

X is selected from the group consisting of H and CI-C4 alkyl, wherein the alkyl is 

optionally substituted with A, -OH, or -C(CH3)20H; 
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LI  is selected from the group consisting of a bond, -CI12-, -CF2-, 

S-, -SO2-, -NH-, and -CH2CH2-; 

Y is selected from the group consisting of C1-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, C1-C3 alkyl, and Ci-C3 alkoxy; 

0 	OOH 	0 0 

A is selected from the group consisting of 
--L2j(011 	\oFi 	2 

NOH 

-0-, - 

L2  is selected from the group consisting of a bond, -(CH2)n-, -C(0)NH(CH2)n-, 

-HCH2)X(CH2)11-4 
, -[0(CH2CH2)]n-, -[0(C1-C4 alkylene)]-, 

-[0(CH2CH2)]n-OCH2CH2CF2-; -C(0)NHCH2CH2-[O(CH2CH2)]m-; and 

-C(0)NHCH2CH2-[0(CH2CH2)]m-OCH2CH2CF2-; 

m is an integer from zero to four; and 

n is an integer from one to four; and 

wherein the compound is substituted with at least one A. 

[0052] 	As disclosed above, 121a is selected from the group consisting of H, Ci-C4 

alkyl, 

N NV- • 
,NH 

-NH2, -NHAc, -COOH, -SO2CH3, -SCH3, -OCH3, and 	N N  , wherein the alkyl is 

optionally substituted with -OH, -NH2, -NHAc, -COOH, -S020-13, -SCH3, -OCH3, or 

N.r-Ns 
NH 

. In certain embodiments, R1  is -COOH, which is a selection among the 

N 
NH 

substituents of A. In certain embodiments, R1  is 	, which is a selection among the 

substituents of A. In certain embodiments, 111a is C1-C4 alkyl, wherein the alkyl is substituted 

with -COOH, which is a selection among the substituents of A. In certain embodiments, Itla 
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N 
,NH 

is CI-Ca alkyl, wherein the alkyl is substituted with 	N 	, which is a selection among 

the substituents of A. 

100531 	The present disclosure provides a compound having the structure of Formula 

(1), and pharmaceutically acceptable salts thereof, 

NH2 

N 	N 	R1 

Rib 

Ll 
Y- 	 (1) 

wherein 

R1 is selected from the group consisting of H, Ci-C4 alkyl, -NH2, -COOH, 

and -S02CH3, wherein the alkyl is optionally substituted with -OH, -NH2, -COOH, 

or -SO2CH3; 

Rib is C2-05 alkyl; 

X is selected from the group consisting of H and CI-Ca alkyl, wherein the alkyl is 

optionally substituted with A; 

Li is selected from the group consisting of a bond, -CH2-, -CF2-, 

-S-, -SO2-, -NH-, and -CH2CH2-; 

Y is selected from the group consisting of Ci-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, CJ-C3 alkyl, and Ci-C3 alkoxy; 

N- , 

N-P'N 

fL2-/-;z14'NH  

OH 	4-L2 

,and 

OH 

L2 is selected from the group consisting of a bond, -(CH2)11-, -C(0)NH(CH2)11-, 

-1—(CH2) 
	

(CH2)n-4, ..
[O(CH2CH2)]n-, -[0(Ci-Ca alkylene)]-, and 

-[0(CH2CH2)]n-OCH2CH2CF2-; 
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m is an integer from zero to four; and 

n is an integer from one to four; and 

wherein the compound is substituted with at least one A. 

[0054] 	In certain embodiments, Rib is C3 alkyl, C4 alkyl, or C5 alkyl. In certain 

embodiments, Rib is -(CH2)2CH3. In certain embodiments, Rib is -(CH2)3CH3. 

[0055] 	In certain embodiments, Ria is H. In certain embodiments, 111a is CI-Ca alkyl, 

optionally substituted with -OH. In certain embodiments, Ria is CI-C3 alkyl, optionally 

substituted with -OH. In certain embodiments, 111 a is -CH2C(CH3)2OH. In certain 

OH 

R1a 

" In certain embodiments, 	R b i  

N-NH 
C).% 

OH 

, or 

[0056] 	In certain embodiments, the stereocenter of the carbon bearing RI A  and RIB  is 

an (S)-configuration. In certain embodiments, the stereocenter of the carbon bearing RIA  and 

RIB  is an (R)-configuration. 

[0057] 	In certain embodiments, Ria is Ci-C4 alkyl, optionally substituted with -

COOH. In certain embodiments, Ria is Ci-C3 alkyl, optionally substituted with -COOH. In 

OH 

Rla 

certain embodiments, VLR1b  is 

[0058] 	In certain embodiments, Ria is CI-Ca alkyl, wherein the alkyl is optionally 

substituted with -OH, -NH2, -COOH, or -S02CH3. In certain embodiments, RI' is -NH2. 

-COOH, or -S02CH3. In certain embodiments, Ria is Ci-C4 alkyl, optionally substituted with 

-OH, -OCH3, -SCH3, or -SO2CH3. 

[0059] 	In certain embodiments, X is C1-Ca alkyl, wherein the alkyl is substituted with 

0 

2'11`0H 
A. In certain embodiments, X is Ci-C4 alkyl, wherein the alkyl is substituted with 

wherein L2  is a bond. In certain embodiments, X is CH3. 

[0060] 	In certain embodiments, X is H. In certain embodiments, X is CI-Ca alkyl. 

Rla 	OH 

embodiments, V(`' is 
bpi , 	

or 
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[0061] 	In certain embodiments, L' is -CH2-, -CH2CH2-, or —0-. In certain 

embodiments, L' is -CH2-. In certain embodiments, L' is -CH2-, -CH2CH2-, -0-, or -S-. 

100621 	In certain embodiments, L' is a bond, -CF2-, 	 , -S-, -SO2-, or - 

NH-. 

[0063] 	In certain embodiments, Y is C1-C3 alkyl or aryl. In certain embodiments, Y 

is aryl, wherein the aryl is substituted with Ci-C3 alkoxy. In certain embodiments, Y is aryl, 

wherein the aryl is substituted with A. In certain embodiments, Y is aryl, wherein the aryl is 

substituted with Ci-C3 alkoxy and A. 

[0064] 	In certain embodiments, Y is heteroaryl, wherein the heteroaryl is optionally 

substituted with 1-5 substituents that are independently selected from A, Ci-C3 alkyl, and Ci-

C3 alkoxy. In certain embodiments, Y is Ci-C3 alkyl, wherein the alkyl is optionally 

substituted with 1-5 substituents that are independently selected from A, Ci-C3 alkyl, and Ci-

C3 alkoxy. In certain embodiments, Y is aryl, wherein the aryl is optionally substituted with 

1-5 substituents that are independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy. 

0 

100651 	In certain embodiments, A is 
ft.2jLOH 

. In certain embodiments, A is 

O OH 	 0 0 

4-- L2  "OH. In certain embodiments, A is 41-2-- N°H  In certain embodiments, A is 

 

0 
t.,N,N 	OH .

NH 
NON 1  _ 

. In certain embodiments, A is < . In certain embodiments, A 

is 

 

100661 	In certain embodiments, L2  is -(CH2)n-. In certain embodiments, L2  is 

In certain embodiments, L2  is In certain embodiments, L2  is -C(0)NH(CH2),-. 

2  
---(CH2)X(CH2)114 

[0067] 	In certain embodiments, L is a bond, 	 , 40(CH2CH2)]n-, 

-[0(Ci-C4 alkylene)]-, or -[0(CH2CH2)]n-OCH2CH2CF2-. 
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100681 	In certain embodiments, n is one or two. In certain embodiments, n is one. In 

certain embodiments, n is two. In certain embodiments, n is three. In certain embodiments, n 

is four. 

[0069] 	In certain embodiments, in is zero. In certain embodiments, m is one. In 

certain embodiments, m is two. In certain embodiments, m is three. In certain embodiments, 

m is four. 

[0070] 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (la), and pharmaceutically acceptable salts thereof, 

NH2  

Ria 

N 	Rib 

[0071] 	in certain embodiment of Formula (la), 

X is H or CI-Is; 

Ll  is selected from the group consisting of a bond, -CH2-, -0-, -S-, 

X."/ , and -CH2CH2-; 

-t—L2  
A is selected from the group consisting of 

N-N  s'N l.,n, 
N 	 N 	 4-1-2  IN  

	

NI; 'NH 	N' , 

	

NH 	1._ N 	r 	 OH 

-1--L2-Ne 	fL2 

O0H 0 0 

L2- \OH  

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2)n-, 40(CH2CH2)12-, -[0(Ci-C4 alkylene)]-, and 40(CH2CH2)]n-

OCH2CH2CF2-; 

-C(0)NHCH2CH240(CH2CH2)]nr; and C(0)NHCH2CH2-[0(CH2CH2)]nrOCH2CH2CF2-; 

and 

R3  is H, CI-C3 alkyl, or CI-C3 alkoxy. 

[0072] 	In another embodiment of Formula (la), 
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X is H or CH3; 

L' is selected from the group consisting of a bond, -CH2-, -CF2-, 

-CH2CH2-; 

and 

0 	OOH 

L  - 	OH 4-1-2\OH A is selected from the group consisting of 

N N-:- L  NH 	‘1\1 

4--L2"-z:Nr  

OH 	L 
OH 

, and 

1,2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

0 	 NI-N 	m  0 OH 0 0 

11 	,z. V 	e 	,tz.....„..  'NH 	ir
N 

 N 

'OH --2:-...-  '.31-1 -\--- \OH \. 	14 	‘!-t')-.----. `f consisting of '2;-. 

OH 	 0 OOH CV 

and 	B'OH  or A 	 !1/2.-1(OH  C \OH , )1/4-- \OH Ala is selected from the group consisting of 

N-N  
)1_  "N 

'A. NI 

liOH 

, and 	 . In the above, X comprises Ala, which is a 

selection among the substituents of A. 

[0074] 	Accordingly, in certain embodiments, X may be -CH7-Ala, -CH2CH2-A", - 

CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; wherein Al  is A; 

-C(0)NH(CH2),-, 40(CH2CH2)],-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)],- 

OCH2CH2CF2-; and 

R3  is H, CI-C3 alkyl, or Ci-C3 alkoxy. 

[0073] 	As disclosed above, in certain embodiments, X may be -CH2-Ala, -CH2CH2- 

Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; wherein Ala is selected from the group 

N-NN  

LIOH 

0 

'NH 	,) 
	OH N;N  
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L2 

wherein A is selected from the group consisting of 

N- ,. ii  N 
N 

0 
... N,,,..N 	OH f L2' --Nr  N.. o a 	̀NH 	

1 N/ 
"NI 	 LIOH 

---z- 
\OH 	fL2).z---N. 	f L2.) 

 
and 

OH 
$ 
	B` 01-1 ;and  

L2  is a bond. 

[0075] 	Accordingly, in certain embodiments, X may be -CH2-Ala, -CH2CH2-Ala, - 

CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; wherein Al  is A; 

0 OOH 

L2" -0H 	\oFi 
wherein A is selected from the group consisting of 

0 	 N 

0 0N%N ,—OH 	1-L2  r`f 
OH 'NH 

L 
, and 	 ; and 

12 is a bond. 

[0076] 	In another embodiment of Formula (1 a), 

X is -CH2-Ala, -CH2CH2-A1a, -CH2CH2CH2-A1a, or -CH2C(CH3)2-Ala; 

0 OH 	O
H

O 	1\11-N  0 `NH 
N  Ala  is selected from the group consisting of NCILOH 	SOH 	OH  

',N 

N LI  N 	1-OH OH 	OH 

, 
and -ELOH 

Li  is selected from the group consisting of a bond, -CH2-, -0-, -S-, 	, 

, and -CH2CH2-; 
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NN NH 
4- L2 

, and 
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0 	OOH 	00 

-1-1.2j(OH 	 , e 
%pH A is selected from the group consisting of 

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NII(C112)11-, 40(CIT2CIT2)b-, 40(C1-C4 alkylene)]-, and 40(CIT2CII2)11-

0CH2CH2CF2-; 

-C(0)NITCH2CII240(CH2C:112)],-; and C(0)1\11-1(1120-1240(CH2C:112)] -00-12CH2CF2-; 

and 

R3  is 11, CE-C3 alkyl, or C1-C3 alkoxy. 

10077) 	In another embodiment of Formula (la), 

X is -C112-A", -CIT2CII2-A", -CIT2CIT2CH2-A", or -CIT2C(CIT3)2-Ala; 

0 O 	0 0 

	

0 	 H 	
N `NH 

)11---  Al" is selected from the group consisting of Nt-I(OH 	\OH 	NOH  

N;.N
,N 

OH 

N-N  

OH 

, and 

P4  L' is selected from the group consisting of a bond, -C112-, 

and -CH2CH2-; 

0 	OOH 	0 0 

+-1.2jL0H L2- \OH 4-1-2--  ‘OH A is selected from the group consisting of 

N-N  

sNH 	
N 
	

OH 4...L2 14 
 ON 

, and 
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N- ,il 
0 

OH 	FL2 
II N 

 

FL2-L'N'  

OH 	OH 

1-1.:" OH and 	2 	 • 

N  NH 

,and 

2 
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L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NWCH2)n-, tO(CH2C112)]n-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n- 

OCH2CH2CF2-; and 

R3  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

[0078] 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (lb), and pharmaceutically acceptable salts thereof, 

NH2 

N N R1  

X)YThl'"I'' R1  b 

[0079] 	In certain embodiment of Formula (lb), 

X is H or CH3; 

L1  is selected from the group consisting of a bond, -CH2-, -0-, -S-, 	.5  

and -CH2CH2-; 

0 

A is selected from the group consisting of 4 
4-1..2  OH 

OOH 

FL2' 

L1 	H 

R3  

(1 b) 

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2)n-, 40(CH2CH2)]n-, -[O(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n-

OCH2CH2CF2-; 

-C(0)NHCH2CH2-[0(CH2CH2)]m-; and C(0)NHCH2CH2-[0(CH2CH2)]m-OCH2CH2CF2-; 

and 

R3  is H, CI-C3 alkyl, or CI-C3 alkoxy. 

[0080] 	In another embodiment of Formula (lb), 

X is H or CH3; 
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0 	0 OH 	0 0 

\OH 

N- '`N 

OH 
LTOH 

N 

N
`NH N'N 

, and • 
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LI  is selected from the group consisting of a bond, 	 /., 

and -CH2CH2-; 

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2)n-, 40(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n-

OCH2CH2CF2-; and 

R3  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

[0081] 	As disclosed above, in certain embodiments, X may be -CH2-Ala, -CH2CH2- 

A", -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; wherein Al  is selected from the group 

N- 
" 

?12. 
L

x

.OH 0 	0 OH 	
e

0 	
sNH N=N 	,,, 

Pi' 
 N 0 	
N , 

	

consisting of "22.-11'01-1 :\--- bH -\. `OH , ''9---r‘f 	.-.V .--Nr 

OH 
„8 

and ' '1311  or Ala is selected from the group consisting of ''‘ °H :42C-  \ ° H , \-- N°H, 

N=N 	N 
`NH 	Pr sNi  

N."N  

OH 	Ne..AN N(  N  
OH 

, and 	 . In the above, X comprises Ala, which is a 

selection among the substituents of A. 

[0082] 	Accordingly, in certain embodiments, X may be -CH2-Ala, -CH2CH2-A1a, - 

CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; wherein Ala is A; 

0 	0 OH 0 0 
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L2  

wherein A is selected from the group consisting of 

N- ,. ii  N 

N 
0 

... N,,,..N 	OH -1-1-2—r4  N.. o 0 	1  `NH 1  'NI 	 LIOH 
/ 	 .)---z-N/ 
SOH fL2)..z---N. 	

fL2 
and 

OH 

B
` 01-1 ;and  

L2  is a bond. 

[0083] 	Accordingly, in certain embodiments, X may be -CH2-Ala, -CH2CH2-A", - 

CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; wherein Al  is A; 

0 OOH 

wherein A is selected from the group consisting of 	
\oFi 

N- ' N 0 

N N 	 1--L2 	r`f 
O a 	 sr\JH 	st\I 	 LIOH 

\DH 	L 
, and 	 ; and 

12 is a bond. 

[0084] 	In another embodiment of Formula (1 b), 

X is -CH2-Ala, -CH2CH2-Aia, -CH2CH2CH2-Aia, or -CH2C(CH3)2-Ala; 

OOH 	0 0 	N1.N 

A. 	V OIFI 
e 

C.  'OH 	
:NH 

)1  Ala  is selected from the group consisting of :k °H 

"N 
0 

OH 	OH 	OH 
5 

, and  1--L-2  OH 

LI is selected from the group consisting of a bond, -CH2-, -0-, -S-, -CF2-, 5  

X'0 , and -CH2CH2-; 
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0 	OOH 	0 0 

	

off 	L2   

	

A is selected from the group consisting of
f-L-7  OH 	L2 -- \OH 1-2-- \OH 

L-2  is selected from the group consisting of a bond, -CH.1-, -CH2CH2-, 

-C(0)NH(CH2)n-, tO(CH2CH2)]n-, -[0(C1-C4 alkylene)]-, and -[0(CH2CH2)]n-

OCH2CH2CF2-; 

-C(0)NHCH2CH2-[0(CH2CH2)]m-; and C(0)NHCH2CH240(CH2CH2)]m-OCH2C,H2CF2-; 

and 

R3  is H, Ci-C3 alkyl, or CI-C3 alkoxy. 

[0085] 	In another embodiment of Formula (lb), 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala: 

0 

Ala is selected from the group consisting of 	°H  

N-N  )1 "N 

L,rOH 

0 OH 0 0 

\OH - 	uH 

0 
OH 

) N 

,and 

LI  is selected from the group consisting of a bond, -CH2-, -CF2-, 

and -CH2CH2-; 

A is selected from the group consisting of 

N-N  s'N 

OH 	-1-42 NN.NH 

	

	 OHL... 
N 

1--1.2)14 	
,and 

0 0 

2- \OH 

0 	OOH 

1---1.2-11'0H 	L2---  \oFi 

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, .5 	, 

-C(0)NH(CH2)n-, 40(CH2CH2)]11-, 40(Ci-C4 alkylene)]-, and -[0(CH2CH2)]2-

OCH2CH2CF2-; and 
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NH2 

NON 

N- 

N 	OH 	122.A 14 
'NH 	ill-  

and In the above, X comprises Ala, which is a 

L.

11

,OH 

'NH 	siN1 
OH  

L.._ OH 

and 

OH 

$ 
'OH c 2 	; and 

from the group consisting 

N-N 
N 

0 	 OOH 

—Lz~OH L2 OH  wherein A is selected 
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R3 is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

100861 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (1c), and pharmaceutically acceptable salts thereof, 

100871 	As disclosed above, in certain embodiments, X may be -CH2-A", -CH2CH2- 

A", -CH2CH2CH2-A", or -CH2C(CH3)2-A"; wherein A" is selected from the group 

0 	OOH 

consisting of ' \.j'L ' \OH OH t  

N- N 

ssN 0 
0 0 	NI:N.NH 	

„,,N 	OH 

\OH 

(

T

OH 

OH 	 0 	OOH 0 0 

and 	B'OH 	 "4,-1( 	̀72,.— \  
or Ala is selected from the group consisting of —2- °H 	OH -A-- bH, 

selection among the substituents of A. 

100881 	Accordingly, in certain embodiments, X may be -CH2-A", -CH2CH2-A", - 

CH2CH2CH2-A", or -CH2C(CH3)2-A"; wherein A" is A; 

L2 is a bond. 

100891 	Accordingly, in certain embodiments, X may be -CH2-A", -CH2C1-12-A", - 

CH2CH2CH2-A", or -CH2C(CH3)2-A"; wherein A" is A; 
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0 	 OOH 

wherein A is selected from the group consisting of 

N- ',N 

N N 	OH 	4-1.2  
0 0 , 'NH 	sN 	 LIOH 

•oti  

	

, and 	 ; and 

L2  is a bond. 

[0090] 	In certain embodiment of Formula (lc), 

X is -CH2-A la, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-A13; 

0 	 N 0 OH 0 0 

A la is selected from the group consisting of ji' OH , 	'OH , 	\OH , 

N
sN 

N-N  

.31?.)LN;NI  OH 	

• 

9H 0 

and -tozB'OH • 

L t  is selected from the group consisting of a bond, -CH2-, -0-, 	-CF2-, 

and -CH2CH2-; 

R3  is H, C1-C3 alkyl, or Ci-C3 alkoxy; and 

Re  is Fl[ or C1-C3 alkoxy. 

100911 	In another embodiment of Formula (lc), 

X is -CH2-Ala, -CH2C112-Al3, -CH2CH2C112-Ala, or -CH2C(CH3)2-Ala; 

	

0 	0 OH 	0 

\J'( 	OH 	 ‘,*)".14 - A la is selected from the group consisting of 
;1/4  
- °H , 

N 
OH 

, and 

L l  is selected from the group consisting of a bond, -CH2-, -CF2-, 

and -CH2CH2-; 

R3  is H, CE-C3 alkyl, or CI-C3 alkoxy; and 
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NOH 1-12 N  

LTOH 

and ;and 

N- ' 

OH 4--L2  
9H 

1-1:,'2  13'0: 
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R4  is H or Ci-C3 alkoxy. 

100921 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (1d), and pharmaceutically acceptable salts thereof, 

NH2  

NhN Rla  

.)", R1 b 

y/
L1  

 

(1 d) 

100931 	As disclosed above, in certain embodiments, X may be -CH2-A", -CH2CH2-

A", -CH2CH2CH2-A", or -CH2C(CH3)2-A"; wherein A" is selected from the group 

0 	0 OH 	0 0 	N-;•N 	N 
'NH 	IN' N 

consisting of :laz.)‘'OH 	OH 	OH 

OH 
,z, V 	e 

or A 
and ‘.E3'0H 	 NCILOH , " L̀--- \OH )'2---  OH Ala  is selected from the group consisting of 	 , 

N-N  

	

NI,N 	,,, N 	OH 	'32LANIII 
'NH 	!NI- ,N 	 !ION 

	

1"--Nt 	VI----\1  , 	 , and 	 In the above, X comprises Ala, which is a 

selection among the substituents of A. 

	

100941 	Accordingly, in certain embodiments, X may be -CH2-A", -CH2CH2-A", - 

CH2CH2CH2-A", or -CH2C(CH3)2-A"; wherein A" is A; 

0 	 OOH 

FL2  OH 1--L2'
W  
\OH wherein A is selected from the group consisting of 

0 	OOH 0 0 

L2  is a bond. 

100951 	Accordingly, in certain embodiments, X may be -CH2-A", -CH2C1-12-A", - 

CH2CH2CH2-A", or -CH2C(CH3)2-A"; wherein A" is A; 
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0 O0H 

\OH wherein A is selected from the group consisting of -FL211"0H 

s'N 

N N 	-OH -1—L2  NI 

\V/
o  `NH 	 Iv 	 LI,OH 

\OH 4— 
, L

2  " 
and 	 , and 

Ll  is a bond. 

100961 	In certain embodiment of Formula (1d), 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 

0 	OOH 0 0 

`27 	„ e 
, Ala is selected from the group consisting of 	 \OH 	\OH  

N- N 
r`i 

N-r; ( 0 	 OH 	OH  
‘B.s0H , and 

4
NH 

LI  is selected from the group consisting of a bond, -CH2-, -CF2-, 

-0-, -CH2CH2, and -S-; and 

Y is H or C i-C3 alkyl. 

[00971 	In another embodiment of Formula (1d), 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 

0 	0 OH 0 0 	N e 	, 'NH 

Ala  is selected from the group consisting of -‘)L01-1 	\OH )?1--  \OH 

N N 

11  0 
‘1)-14  )• 	OH 	 OHL 

Ll  is selected from the group consisting of a bond, -CH - F2-,  

and -CH2CH2-; and 

Y is H or Cr-C3 alkyl. 

, and 

100981 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (1e), and pharmaceutically acceptable salts thereof, 
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NH2  

N"...L'-'N 	Ry a 

N 	Rib 

(1e) 

wherein R3  is H, CI-C3 alkyl, or Ci-C3 alkoxy. 

[00991 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (10, and pharmaceutically acceptable salts thereof, 

NH2  

rt. N 	R1  

X 
H 

1001001 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (1g), and pharmaceutically acceptable salts thereof, 

NH2  

N-jks'N 	R1  
HO 

H 

R3 	(1g) 

wherein R3  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

1001011 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (1h), and pharmaceutically acceptable salts thereof, 

NH2  

R1  

HO 

H 

wherein R l̀  is H or Ci-C3 alkoxy. 
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1001021 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (1i), and pharmaceutically acceptable salts thereof, 

NH2  

N s's N 	Rla 
HO 

NRib 

Ll 

wherein 

LI is selected from the group consisting of a bond, -CH2-, -CF2-, 

-0-, -CH2CH2-, and -S-; and 

Y is H or Ci-C3 alkyl. 

1001031 	In another embodiment of Formula (1i), 

LI  is selected from the group consisting of a bond, -CH2-, -CF2-, 	 , 

and -CH2CH2-; and 

Y is H or Ci-C3 alkyl. 

1001041 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (1j), and pharmaceutically acceptable salts thereof, 

NH2  

NN R." 

N)•-• R1 h 

H 

OCH3  

1001051 	In certain embodiment of Formula (1j), X is H or CH3. 

1001061 	In certain embodiment of Formula (1j), Rla is selected from the group 

consisting of H and Ci-C4 alkyl, wherein the alkyl is optionally substituted with -OH, -NH2, - 

NH 
NHAc, -COOH, -SO2CH3, -SCH3, -OCH3, or 

[00107] 	In certain embodiment of Formula (1j), Rya  is selected from the group 

consisting of H and CI-Ca alkyl, wherein the alkyl is optionally substituted with —COOH. 

N 
HN` 

lV- 

1001081 	The present disclosure provides a compound of Formula (1), having the 

structure of Formula (1k), and pharmaceutically acceptable salts thereof, 
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NH2 	OH 

N •••• N 

b 

(1 k), 

[001091 	In certain embodiment of Formula (1k), X is H or CH3. 

[001101 	In certain embodiment of Formula (1k), Rth is C4 alkyl. 

[00111] 	In certain embodiment of Formula (1k), 

Y is aryl or heteroaryl, wherein the aryl and heteroaryl are optionally substituted with 

1-5 substituents that are independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy; 

	

0 	OOH 	00 

A is selected from the group consisting of 
-FL- OH 	1-2) SOH 	z~S`OH 

N- ssN 

OH 	L2 N' 
N=-N 	N-:-N \NH 	IV 	 OH 

, and 	 , and 

L2 is selected from the group consisting of a bond, -(CH2)n-, -C(0)NH(CH2)n—, 

-1--(CH2) 
	

(CH2)n4, _
[0(CH2CH2)]11-, -[O(Ci-C4 alkylene)]-, and 

-[0(CH2CH2)]n-OCH2CH2CF2. 

[00112] 	In certain embodiment of Formula (1k), 

Y is aryl, wherein the aryl is optionally substituted with 1-5 substituents that are 

independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy; 

A is selected from the group consisting of 

N-N 
1\1 L

IN( -1—L2 

; and 

OH 

,and 

OH 
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L2  is selected from the group consisting of a bond, -(CH2)n-, -C(0)NH(CH2)n-)  

_HCH2) 
	

(CH2)n—÷ 
40(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and 

-[0(CH2CH2)]n-OCH2CH2CF2. 

[00113] 	In certain embodiment of Formula (1k), 

Y is aryl, wherein the aryl is optionally substituted with 1-5 substituents that are 

independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy; 

NH 

A is 
÷--L2-----r\C 

;and 

L2  is selected from the group consisting of a bond, -(CH2)n-, 

1---(CH2)X(CH2)n4 

, and 

[00114] 	In one variation of Formula (1), Rib is —(CH2)2CH3 and RI  is H. In one 

variation of Formula (1), Rib is —(CH2)2CH3 and Ilia is Ci-C4 alkyl, optionally substituted 

with -OH. In one variation of Formula (l), Rib  is —(CH2)2CH3 and Ria  is —CH2C(CH3)20H. 

OH 

Ria 	
OH 

 

In one variation of Formula (1), 	R1b 
	

or 

[00115] 	In one variation of Formula (1), Y is aryl, wherein the aryl is substituted with 

Ci-C3 alkoxy and A. In one variation of Formula (1), Y is aryl, wherein the aryl is 

substituted with —OCH3 and A. 

[00116] 	In one variation of Formula (1), Rib is —(CH2)3CH3 and RIa  is CI-C4 alkyl, 

optionally substituted with -COOH. In one variation of Formula (1), Rib  is —(CH2)2CH3 and 

Ria is —CH2COOH. 

[00117] 	The present disclosure provides a compound of formula (1), 

NH2  

N N Rla 

X 	 LN.,R1 b 

Lj H  
Y' 	 (1), 

having one, two, three, or more of the following features: 

a) Rib  is —(CH2)2CH3; 
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b) Ria is H; 

c) Xis —CH3; 

d) Li  is —CH2-; and 

e) Y is aryl, optionally substituted with 1-5 substituents that are independently selected 

from A, Ci-C3 alkyl, and Ci-C3 alkoxy. 

1001181 	The present disclosure provides a compound of formula (1), 

NH2  

N 
	Rla 

X 

having one, two, or three of the following features: 

a) Rib  is —(CH2)2CH3 or —(CH2)3CH3; 

b) Ria is H; and 

c) X is Ci-C4 alkyl, wherein the alkyl is substituted with A. 

(001191 	The present disclosure provides a compound of formula (1), 

NH2  

N N FR" 

Ll  
Y' 

having one, two, or three of the following features: 

a) Rib  is —(CH2)2CH3 or —(CH2)3CH3; 

b) Ilia is CI-CI alkyl, substituted with —OH, -NH2, -COOH, or -SO2CH; and 

c) X is CI-C.4 alkyl, wherein the alkyl is substituted with A. 

1001201 	The present disclosure provides a compound of formula (1), 

NH2  

NLN 

b  

l 
Y"

L  
 (1), 

having one, two, three, or more of the following features: 

a) Rib  is —(CH2)2CH3 or —(CH2)3CH3; 

b) it" is Ci-C4 alkyl, optionally substituted with —COOH; 

c) Xis —CH3; 

d) Li  is —CH2-; and 
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e) Y is aryl, optionally substituted with 1-5 substituents that are independently selected 

from A, CI-C3 alkyl, and Ci-C3 alkoxy. 

1001211 	The present disclosure provides a compound of formula (1), 

NH2  

N'LN R  1 a 

(1 ), 
having one, two, three, or more of the following features: 

a) Rib  is —(CH2)2CH3 or —(CH2)3CH3; 

b) R1a is H or Ci-C4 alkyl, optionally substituted with —COOH; 

c) Xis —CH3; 

d) L1  is —0712-, and 

e) Y is aryl, optionally substituted with l -5 substituents that are independently selected 

N; 
H 

2 	r`f 
from 	 and CI-C3 alkoxy. 

1001221 	The present disclosure provides a compound having the structure of Formula 

(1), and pharmaceutically acceptable salts thereof, 

NH2  

N "-N 	Rya 

X 	N)--.R1  b 
Li 
	H 

Y' 
	

(1) 

wherein 

itla  is selected from the group consisting of H, Ci-C4 alkyl, -NH2, -COOH, 

and -SO2CH3, wherein the alkyl is optionally substituted with —OH, -NH2, -COOH, or - 

SO2CH3; 

Rib  is C2-05 alkyl; 

X is selected from the group consisting of H and Ci-C4 alkyl, wherein the alkyl is 

optionally substituted with A or halogen; 

L1  is selected from the group consisting of a bond, -CH2-, -CF2-, 

S-, -SO2-, -NH-, and -CH2CH2-; 

V5.. 
- 	- 
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Y is selected from the group consisting of Ci-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy; 

0 	OOH 	00 

	

L2--  OH 	L2--  \OH A.is selected from the group consisting of c 

`NH 	 ‘1\1 

N- t 	N 

OH 	L2'‘-r \f 
OH 

, and 

L2  is selected from the group consisting of a bond, -(CH2)n-, -C(0)NH(CH2)n-, 

N>40i -Fp H2) 
	

(CF12)n—f, _
[0(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n- 

OCH2CH2CF2-; 

m is an integer from zero to four; and 

n is an integer from one to four; and 

wherein the compound is substituted with at least one A, 

with any one or more of the following features, 

(a) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A 

is not -L2-COOH; 

(b) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A 

is not -L2-COOH, except when R" comprises -COOH; 

(c) when L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then X is not -CH3; 

(d) when L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then X is not -CH3, except when R' comprises -COOH; 

(e) when X is -CH3; Li  is -CH-; Y is aryl substituted with A; and A is -L2-COOH; 

then L2  is not -CH2-; 

(f) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

then L2  is not -CH2-, except when RI' comprises -COOH; 

(g) when X is -CH3; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then Li  is not -CH2-; 
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(h) when X is -CH3; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then L' is not -CH2-, except when Ria  comprises -COOH; 

(i) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

and L2  is -CH2-; then RIa  comprises COOH; 

(j) when X is -CH3; LI  is -CH2-; Y is aryl substituted A and —OCH3; and L2  is -CH2-; 

then A is not -L2-COOH; 

(k) when X is -CH3; L' is -CH2-; Y is aryl substituted A and —OCH3; and L2  is -CH2-; 

then A is not -L2-COOH, except when It" comprises -COOH; 

(I) 	when X is -CH3; L' is -CH2-; Y is aryl substituted A and —OCH3; and L2  is -CH2-; 

and Ria  does not comprise COOH; then A is not -L2-COOH. 

1001231 	In certain embodiments, the compound having the structure of Formula (1) can 

have any one or more of the following features, 

(m) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A 

is not -L2-COOH; 

(n) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A 

is not -L2-COOH, except when RIa comprises —COOH or —S02CH3; 

(o) when L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then X is not -CH3; 

(p) when L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then X is not -CH3, except when RI' comprises —COOH or —SO2CH3; 

(q) when X is -CH3; LI  is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

then L2  is not -CH2-; 

(r) when X is -CH3; L1  is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

then L2  is not -CH2-, except when Ria comprises —COOH or —SO2CH3; 

(s) when X is -CH3; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then L' is not -CH2-; 

(t) when X is -CH3; Y is aryl substituted with A; and A is -L2-COOH; and L2  is - 

CH2-; then L' is not -CH2-, except when 	comprises —COOH or —SO2CH3; 

(u) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

and L2  is -CH2-; then RIa  comprises COOH or —SO2CH3; 

(v) when X is -CH3; LI  is -CH2-; Y is aryl substituted A and —OCH3; and L2  is -CH2-; 

then A is not -L2-COOH; 

(w) when X is -CH3; L' is -CH2-; Y is aryl substituted A and —OCH3; and L2  is -CH2-; 

then A is not -L2-COOH, except when It" comprises -COOH or —SO2CH3; 
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(x) when X is -CH3; L' is -CH2-; Y is aryl substituted A and —OCH3; and L2  is -CH2-; 

and 111a does not comprise COOH or —SO2CH3; then A is not -L2-COOH; 

(y) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; and A is -L2-COOH; 

and L2  is -CH2-; then RIa  is not H or alkyl substituted with —OH. 

1001241 	In certain embodiments, the compound having the structure of Formula (1) can 

have any one or more of the following features: 

(aa) when X is -CH3; 1,1  is -CH2-; Y is aryl substituted with A; L2  is -CH2-, —0-(CH2)2- 

0
v

0H 

O(CH2)2-, or —O-(CH2)2-O(CH2)2(CF2)-; and A is 	\OH  ; then A and L' are 

not in a para position with respect to each other; 

(bb) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; L2  is -CH2-; and A is 

9
11/

0H 

4---L2' \cm 
; then A and L1  are not in a para position with respect to each other; 

(cc) when X is -CH3; L' is -CH2-; Y is aryl substituted with A and —OCH3; L2  is 

OOH 

-CH2-; and A is L2-- 	; then A and L' are not in a para position with respect 

to each other; 

(dd) when X is -CH3; L1  is -CH2-; Y is aryl substituted with A; L2  is —O-(CH2)2-

CVH 

4—L2' \cm 
O(CH2)2-; and A is 	 ; then A and Li  are not in a para position with 

respect to each other; 

(ee) when X is -CH3; L' is -CH2-; Y is aryl substituted with A; L2  is —0-(CH2)2- 

()
V

ON 

O(CH2)2(CF2)-; and A is 	bH  ; then A and L' are not in a para position 

with respect to each other; 

(ft) 	when X is -CH3; Ria  is H; R.11)  is C4alkyl; L' is -CH2-; Y is aryl substituted with A; 

and L2  is -CH2-, —0-(CH2)2-0(CH2)2-, or —O-(CH2)2-O(CH2)2(CF2)-; then A is not 

0 OH 
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(gg) when X is -CH3; Itia  is H; Rib  is C4alkyl, L' is -CH2-; Y is aryl substituted with A; 

O0H 

and L2  is -CH2-; then A is not - L2-- \OH 

(hh) when X is -CH3; Ria is H; Ri b is C4alkyl; L i  is -CH2-, Y is aryl substituted with A 

OOH 

and —OCH3; and L2  is -CH2-; then A is not OH 

(ii) 	when X is -CH3; It" is H; Rib is C4alkyl; Li  is -CH2-; Y is aryl substituted with A; 

OOH 

4--L2  
and L2  is —O-(CH2)2-O(CH2)2-; then A is not 	

\OH 
 

when X is -CH3; Ria is H; Rib is C4alkyl; Li  is -CH2-; Y is aryl substituted with A; 

O OH 

and L2  is —O-(CH2)2-O(CH2)2(CF2)-; then A is not - 	OH . 

(kk) when X is -CH3; Ria is H; Rib is C4alkyl; Li  is -CH2-; Y is aryl substituted with A; 

L2  is -CH2-,—O-(CH2)2-O(CH2)2-, or —0-(CH2)2-0(CH2)2(CF2)-; and A and Li  are 

0
v 

 0H 

/- para position with respect to each other; then A is not 	2-- \OH . 

(11) 	when X is -CH3; Ria is H; Rib is C4alkyl; Li  is -CH2-; Y is aryl substituted with A; 

L2  is -CH2-; and A and Li  are para position with respect to each other; then A is 

0 OH 
V 

not 1-1-2 \OH . 

(mm) when X is -CH3; Rla is H; Ri b is C4alkyl; Li  is -CH2-; Y is aryl substituted with A 

and —OCH3; L2  is -CH2-; and A and Li  are para position with respect to each 

OOH 

other; then A is not 4-1-2-- OH . 

(nn) when X is -CH3; It" is H; Rib is C4alkyl; Li  is -CH2-; Y is aryl substituted with A; 

L2  is —0-(CH7)2-0(CH2)2-: and A and Li  are para position with respect to each 

OOH 

i-- 
other; then A is not

L2-- \oi.i 
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(oo) when X is -CH3; R1  is H; Rib is C4alkyl; Li  is -CH2-; Y is aryl substituted with A; 

L2  is —O-(CH2)2-O(CH2)2(CF2)-; and A. and Li  are para position with respect to 

0 OH 

L-1— 2' \oii 
each other; then A is not 

1001251 	In certain embodiments, the present disclosure provides a compound of 

formula (1) that is not disclosed in WO 2009/067081 (PCT/SE2008/051334). In certain 

embodiments, the present disclosure provides a compound of formula (1) that is not disclosed 

in WO 2012/031140 (PCT/US2011/050231). 

[00126] 	In certain embodiments, the present disclosure provides a compound of 

formula (1) that is not 

 

NH2 

N 	- N 

 

9 
(lio)2p., , or 

F F 

100127] 	The present disclosure provides for the following compounds and 

pharmaceutically acceptable salts thereof. 

NH2  

N 	Rya 

X 	N)--, R1 b 

Ll 
	H 

Y- 
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[001281 	The present disclosure provides for the following compounds and 

pharmaceutically acceptable salts thereof. 
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1001291 	Unless otherwise stated, structures depicted herein are also meant to include 

compounds which differ only in the presence of one or more isotopically enriched atoms. For 

example, compounds having the present structure except for the replacement of a hydrogen 

atom by deuterium or tritium, or the replacement of a carbon atom by '3C or 14C, or the 
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replacement of a nitrogen atom by '5N, or the replacement of an oxygen atom with '70 or180 

are within the scope of the present disclosure. Such isotopically labeled compounds are 

useful as research or diagnostic tools. 

General Synthetic Methods 

1001301 	As noted herein, the present disclosure includes specific representative 

compounds, which are identified herein with particularity. The compounds of the present 

disclosure may be made by a variety of methods, including well-known standard synthetic 

methods. Illustrative general synthetic methods are set out below and then specific 

compounds of the present disclosure are prepared in the working Examples. 

1001311 	In all of the examples described below, protecting groups for sensitive or 

reactive groups are employed where necessary in accordance with general principles of 

synthetic chemistry. Protecting groups are manipulated according to standard methods of 

organic synthesis (T. W. Green and P. G. M. Wuts, Protecting Groups in Organic Synthesis, 

3rd Edition, John Wiley & Sons, New York (1999)). These groups are removed at a 

convenient stage of the compound synthesis using methods that are readily apparent to those 

skilled in the art. The selection of processes as well as the reaction conditions and order of 

their execution shall be consistent with the preparation of compounds of the present 

disclosure. 

1001321 	A representative synthesis for subject compounds is shown in Scheme 1. 

Scheme 1 
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1001331 	In Scheme 1, compound of formula (G) is an embodiment wherein L1  is —CH2-

and Y is aryl, which is appropriately substituted. Also in Scheme 1, LG is a leaving group; 

and R is H or alkyl. Compounds of formula (A) and (B) are commercially available starting 

materials. Alternatively, compounds of formula (A) and (B) can be synthesized via a variety 

of different synthetic routes using commercially available starting materials and/or starting 

materials prepared by conventional synthetic methods. 

1001341 	With continued reference to Scheme 1, compounds of formula (C) may be 

prepared by reacting a compound of formula (A) with a base, such as sodium hydride, in a 

suitable solvent such as tetrahydrofuran or N,N-dimethylformamide at a temperature, for 

example, from 0°C to room temperature (20°C), followed by addition of a compound of 

formula (B). The reaction is then preferably heated at a temperature, for example, from 50°C 

to 100°C, optionally in the presence of an additive such as potassium iodide. 

1001351 	Compounds of formula (D) may be prepared by reacting a compound of 

formula (C) with guanidine or guanidine carbonate in a suitable solvent such as methanol or 

ethanol at a temperature, for example, in the range from 50°C to 150°C. 

1001361 	Compounds of formula (E) may be prepared by reacting a compound of 

formula (D) with phosphorous oxychloride, at a temperature, for example, from 50°C to 

110°C. 

1001371 	Compounds of formula (F) may be prepared by reacting a compound of 

formula (E) with excess of an amine of formula R1aRthNH, in a suitable solvent such as 

N/vIP, butanol or 1,2-dioxane at a temperature, for example, from 50°C to 150°C. 

Alternatively, the reaction can be performed in a microwave at a temperature, for example, 

from 50°C to 200°C. 

[00138] 	Compounds of formula (G) may be prepared by reacting a compound of 

formula (F) with a reducing agent, such as lithium aluminum hydride, in a suitable solvent 

such as tetrahydrofuran at a temperature, for example, from 0°C to 60°C. 

100139] 	A representative synthesis for subject compounds is shown in Scheme 2. 

Scheme 2 
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1001401 	In Scheme 2, compound of formula (G) is an embodiment wherein I) is —CH2-

and Y is aryl, which is appropriately substituted. Also in Scheme 2, R is H or alkyl. 

100141. 1 	With continued reference to Scheme 2, compounds of formula (H) may be 

prepared by reacting a compound of formula (G) with an oxidizing agent, such as manganese 

oxide, in a suitable solvent such as tetrahydrofuran or N,N-dimethylformamide at a 

temperature, for example, from 40°C to 100°C. 

1001421 	Compounds of formula (I) may be prepared by reacting a compound of 

formula (H) via a Wittig reaction with RO-C(0)-CH=PPh3. The reaction may be carried out 

in a suitable solvent, such as tetrahydrofuran, at a temperature, for example, from 50°C to 

150°C. 

[001431 	Compounds of formula (J) may be prepared by the reduction of a compound 

of formula (I) under hydrogenation conditions. The reaction may be carried out with a 

catalyst such as palladium on carbon under a hydrogen atmosphere in a suitable solvent such 

as ethyl acetate at a temperature, for example, from 20°C to 100°C. 

1001441 	A representative synthesis for subject compounds is shown in Scheme 3. 
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1001451 	In Scheme 3, compound of formula (G) is an embodiment wherein L' is —CH2-

and Y is aryl, which is appropriately substituted. 

1001461 	With continued reference to Scheme 3, compounds of formula (K) may be 

prepared by reacting a compound of formula (G) with a chlorinating reagent, such as thionyl 

chloride in a suitable solvent such as methylene chloride at a temperature, for example, from 

room temperature to 50°C. 

100147] 	Compounds of formula (L) may be prepared by reacting a compound of 

formula (K) with a cyanide salt, such as potassium cyanide, in a suitable solvent such as 

dimethylsulfoxide or N,N-dimethylformamide (or a mixture of both solvents) at a 

temperature, for example, from room temperature to 50°C. 

[00148] 	Compounds of formula (M) may be prepared by reacting a compound of 

formula (L) with an azido reagent, such as trimethylsilyl azide, in an azide-nitrile 

cycloaddition. The reaction can be run in a suitable solvent such as NMP or dioxane at a 

temperature, for example, from 50°C to 150°C. The reaction may be done in the presence of 

catalyst, such as dibutyltin oxide. 

1001491 	Compounds of formula (N) may be prepared by reacting a compound of 

formula (M) with an alkylating agent, such as 2-bromoacetate, in a suitable solvent such as 

acetone at a temperature, for example, from 0°C to 60°C. 

Scheme 4 
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1001501 	In Scheme 4, compound of formula (G) is an embodiment wherein L' is —CH2-

and Y is aryl, which is appropriately substituted. Preparation of compounds of formula (K) 

and (L) are described above. 

1001511 	With continued reference to Scheme 4, compounds of formula (0) may be 

prepared by hydrolyzing a compound of formula (L), such as with use of a base, such as 

potassium hydroxide, in a suitable solvent such as ethane-1,2-diol and water (or mixtures 

thereof) at a temperature, for example, from 50°C to 200°C. 

1001521 	A representative synthesis for subject compounds is shown in Scheme 5. 

Scheme 5 
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1001531 	In Scheme 5, compound of formula (G) is an embodiment wherein L' is —CH2-

and Y is aryl, which is appropriately substituted. Preparation of compound of formula (K) is 

described above. 
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1001541 	With continued reference to Scheme 5, compounds of formula (P) may be 

prepared by reacting a compound of formula (K) with triethylphosphite, in a suitable solvent 

or neatly at a temperature, for example, from 50°C to 150°C. 

1001551 	Compounds of formula (Q) may be prepared by reacting a compound of 

formula (P) with reagents to remove the ethyl groups, such as bromotrimethylsilane, in a 

suitable solvent such as methylene chloride at a temperature, for example, from room 

temperature to 60°C. 

1001561 	A representative synthesis for subject compounds is shown in Scheme 6. 
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1001571 	In Scheme 6, compound of formula (F') is an embodiment wherein L1  is — 

CH2- and Y is aryl, which is appropriately substituted. Also in Scheme 6, LG1  and LG2  are 

leaving groups. Compounds of formula (A') and (B') are commercially available starting 

materials. Alternatively, compounds of formula (A') and (B') can be synthesized via a 

variety of different synthetic routes using commercially available starting materials and/or 

starting materials prepared by conventional synthetic methods. 

1001581 	With continued reference to Scheme 6, compounds of formula (C') may be 

prepared by reacting a compound of formula (A') with a base, such as sodium hydride, in a 

suitable solvent such as tetrahydrofuran or N,N-dimethylformamide at a temperature, for 

example, from 0°C to room temperature (20°C), followed by addition of a compound of 

formula (B). The reaction is then preferably heated at a temperature, for example, from 50°C 

to 100°C, optionally in the presence of an additive such as potassium iodide. 

NH2  

N 
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[00159] 	Compounds of formula (D') may be prepared by reacting a compound of 

formula (C') with guanidine or guanidine carbonate in a suitable solvent such as methanol or 

ethanol at a temperature, for example, in the range from 50°C to 150°C. 

[00160] 	Compounds of formula (E') may be prepared by reacting a compound of 

formula (D') with phosphorous oxychloride, at a temperature, for example, from 50°C to 

110°C. 

[00161] 	Compounds of formula (F') may be prepared by reacting a compound of 

formula (E') with excess of an amine of formula RiaRibNH, in a suitable solvent such as 

NMP, butanol or 1,2-dioxane at a temperature, for example, from 50°C to 150°C. 

Alternatively, the reaction can be performed in a microwave at a temperature, for example, 

from 50°C to 200°C. 

[00162] 	A representative synthesis for subject compounds is shown in Scheme 7. 
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[00163] 	In Scheme 7, compound of formula (.F') is an embodiment wherein L' is -CH2-

and Y is aryl, which is appropriately substituted. Also in Scheme 7, LG2  is a leaving group. 

[00164] 	With continued reference to Scheme 7, compounds of formula (G') may be 

prepared by reacting a compound of formula (F') with an azido reagent, such as trimethylsilyl 

azide, in an azide-nitrile cycloaddition. The reaction can be run in a suitable solvent such as 

NMP or dioxane at a temperature, for example, from 50°C to 150°C. The reaction may be 

done in the presence of catalyst, such as dibutyltin oxide. 

[00165] 	A representative synthesis for subject compounds is shown in Scheme 8. 
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[00166] 	In Scheme 8, compound of formula (F') is an embodiment wherein L1  is -CH2-

and Y is aryl, which is appropriately substituted. Also in Scheme 8, LG2  is a leaving group. 
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1001671 	With continued reference to Scheme 8, compounds of formula (I') may be 

prepared by reacting a compound of formula (F') with triethylphosphite, in a suitable solvent 

or neatly at a temperature, for example, from 50°C to 150°C. 

1001681 	Compounds of formula (J') may be prepared by reacting a compound of 

formula (I') with reagents to remove the ethyl groups, such as bromotrimethylsi lane, in a 

suitable solvent such as methylene chloride at a temperature, for example, from room 

temperature to 60°C. 

Method of Treatment 

1001691 	The compounds of formula (1) and their pharmaceutically acceptable salts 

have activity as pharmaceuticals, in particular as modulators of toll-like receptor (especially 

TLR7) activity, and thus may be used in the treatment of: 

1. respiratory tract: obstructive diseases of the airways including: asthma, including 

bronchial, allergic, intrinsic, extrinsic, exercise-induced, drug-induced (including 

aspirin and NSAID-induced) and dust- induced asthma, both intermittent and 

persistent and of all severities, and other causes of airway hyper-responsiveness; 

chronic obstructive pulmonary disease (COPD); bronchitis, including infectious and 

eosinophilic bronchitis; emphysema; bronchiectasis; cystic fibrosis; sarcoidosis; 

farmer's lung and related diseases; hypersensitivity pneumonitis; lung fibrosis, 

including cryptogenic fibrosing alveolitis, idiopathic interstitial pneumonias, fibrosis 

complicating anti-neoplastic therapy and chronic infection, including tuberculosis and 

aspergillosis and other fungal infections; complications of lung transplantation; 

vasculitic and thrombotic disorders of the lung vasculature, and pulmonary 

hypertension; antitussive activity including treatment of chronic cough associated 

with inflammatory and secretory conditions of the airways, and iatrogenic cough; 

acute and chronic rhinitis including rhinitis medicamentosa, and vasomotor rhinitis; 

perennial and seasonal allergic rhinitis including rhinitis nervosa (hay fever); nasal 

polyposis; acute viral infection including the common cold, and infection due to 

respiratory syncytial virus, influenza, coronavirus (including SARS) and adenovirus; 

2. skin: psoriasis, atopic dermatitis, contact dermatitis or other eczematous 

dermatoses, and delayed-type hypersensitivity reactions; phyto- and photodermatitis; 

seborrhoeic dermatitis, dermatitis herpetiformis, lichen planus, lichen sclerosus et 

atrophica, pyoderma gangrenosum, skin sarcoid, discoid lupus erythematosus, 

pemphigus, pemphigoid, epidermolysis bullosa, urticaria, angioedema, vasculitides, 

toxic erythemas, cutaneous eosinophilias, alopecia areata, male-pattern baldness, 
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Sweet's syndrome, Weber-Christian syndrome, erythema multiforme; cellulitis, both 

infective and non-infective; panniculitis; cutaneous lymphomas, non-melanoma skin 

cancer and other dysplastic lesions, non-malignant skin cancer, basal cell carcinoma; 

actinic keratosis; drug-induced disorders including fixed drug eruptions; 

3. eyes: blepharitis; conjunctivitis, including perennial and vernal allergic 

conjunctivitis; iritis; anterior and posterior uveitis; choroiditis; autoimmune, 

degenerative or inflammatory disorders affecting the retina; ophthalmitis including 

sympathetic ophthalmitis; sarcoidosis; infections including viral , fungal, and 

bacterial; 

4. genitourinary: nephritis including interstitial and glomerulonephritis; nephrotic 

syndrome; cystitis including acute and chronic (interstitial) cystitis and Hunner's 

ulcer; acute and chronic urethritis, prostatitis, epididymitis, oophoritis and salpingitis; 

vulvovaginitis; Peyronie's disease; erectile dysfunction (both male and female); 

5. allograft rejection: acute and chronic following, for example, transplantation of 

kidney, heart, liver, lung, bone marrow, skin or cornea or following blood transfision, 

or chronic graft versus host disease; 

6. other auto-immune and allergic disorders including rheumatoid arthritis, irritable 

bowel syndrome, inflammatory bowel syndrome, colitis, Crohn's disease, systemic 

lupus erythematosus, multiple sclerosis, Hashimoto's thyroiditis, Graves' disease, 

Addison's disease, diabetes mellitus, idiopathic thrombocytopaenic purpura, 

eosinophilic fasciitis, hyper-IgE syndrome, antiphospholipid syndrome and Sazary 

syndrome; 

7. oncology: treatment of common cancers including liver, lung, bladder, 

gastrointestinal (including gastric, colorectal, esophageal, and rectal), head and neck, 

prostate, breast, lung, ovarian, pancreatic, bowel and colon, stomach, skin, and brain 

tumors and malignancies affecting the bone marrow (including the leukaemias) and 

lymphoproliferative systems, such as Hodgkin's and non-Hodgkin's lymphoma; 

including the prevention and treatment of metastatic disease and tumour recurrences, 

and paraneoplastic syndromes; and 

8. infectious diseases: virus diseases such as genital warts, common warts, plantar 

warts, hepatitis B, hepatitis C, herpes simplex virus, molluscum contagiosum, variola, 

human immunodeficiency virus (HIV), human papilloma virus (HPV), 

cytomegalovirus (CMV), varicella zoster virus (VZV), rhinovirus, adenovirus, 

coronavirus, influenza, parainfluenza; bacterial diseases such as tuberculosis and 
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mycobacterium avium, leprosy; other infectious diseases, such as fungal diseases, 

chlamydia, Candida, aspergillus, cryptococcal meningitis, Pneumocystis carnii, 

cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection and 

leishmaniasis. 

1001701 	The present disclosure provides the use of a compound of formula (1) or a 

pharmaceutically acceptable salt thereof as a vaccine adjuvant, used together with one or 

more antigens against the following diseases: HBV, HPV, meningitis, TDaP, flu, rabies, 

tuberculosis, malaria, Staphylococcus aureus infection, and cancers (tumor-associated antigen 

or neo-antigen). 

1001711 	Thus, the present disclosure provides a compound of formula (1) or a 

pharmaceutically-acceptable salt thereof as hereinbefore defined for use in therapy. 

1001721 	In a further aspect, the present disclosure provides the use of a compound of 

formula (1) or a pharmaceutically acceptable salt thereof as hereinbefore defined in the 

manufacture of a medicament for use in therapy. 

1001731 	The present disclosure provides a method of treating a condition associated 

with TLR7 modulation in a subject in need thereof, comprising administering to the subject 

an effective amount of a compound of the present disclosure, or a pharmaceutically 

acceptable salt thereof. The present disclosure also provides a compound of the present 

disclosure, or a pharmaceutically acceptable salt thereof, for use in treating a condition 

associated with TLR7 modulation. The present disclosure provides use of a compound of the 

present disclosure, or a pharmaceutically acceptable salt thereof, in the manufacture of a 

medicament for treating a condition associated with TLR7 modulation. In certain 

embodiments, the condition is viral infection or cancer. 

1001741 	In the context of the present specification, the term "therapy" also includes 

"prophylaxis" unless there are specific indications to the contrary. The terms "therapeutic" 

and "therapeutically" should be construed accordingly. 

100175] 	Prophylaxis is expected to be particularly relevant to the treatment of persons 

who have suffered a previous episode of, or are otherwise considered to be at increased risk 

of, the disease or condition in question. Persons at risk of developing a particular disease or 

condition generally include those having a family history of the disease or condition, or those 

who have been identified by genetic testing or screening to be particularly susceptible to 

developing the disease or condition. 

1001761 	In particular, the compounds of the present disclosure (including 

pharmaceutically acceptable salts) may be used in the treatment of asthma, COPD, allergic 
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rhinitis, allergic conjunctivitis, atopic dermatitis, cancer, hepatitis B, hepatitis C, HIV, HPV, 

bacterial infections and dermatosis. 

1001771 	The present disclosure still further provides a method of treating, or reducing 

the risk of, a disease or condition comprising or arising from abnormal cell growth (e.g. a 

cancer), which method comprises administering to a patient in need thereof a therapeutically 

effective amount of a compound of formula (1) or a pharmaceutically acceptable salt thereof 

as hereinbefore defined. 

1001781 	The present disclosure also provides a method of treating, or reducing the risk 

of an obstructive airways disease or condition (e.g. asthma or COPD) which comprises 

administering to a patient in need thereof a therapeutically effective amount of a compound 

of formula (1) or a pharmaceutically acceptable salt thereof as hereinbefore defined. 

I 00 79] 	For the above-mentioned therapeutic uses the dosage administered will, of 

course, vary with the compound employed, the mode of administration, the treatment desired 

and the disorder indicated. For example, the daily dosage of the compound of the present 

disclosure, if inhaled, may be in the range from about 0.05 micrograms per kilogram body 

weight (µg/kg) to about 100 micrograms per kilogram body weight (µg/kg). Alternatively, if 

the compound is administered orally, then the daily dosage of the compound of the present 

disclosure may be in the range from about 0.01 micrograms per kilogram body weight 

(µg/kg) to about 100 milligrams per kilogram body weight (mg/kg). 

Pharmaceutical Compositions 

1001801 	The compounds of formula (1) and pharmaceutically acceptable salts thereof 

may be used on their own but will generally be administered in the form of a pharmaceutical 

composition in which the formula (1) compound/salt (active ingredient) is in association with 

a pharmaceutically acceptable adjuvant, diluent or carrier. Conventional procedures for the 

selection and preparation of suitable pharmaceutical formulations are described in, for 

example, "Pharmaceuticals - The Science of Dosage Form Designs", M. E. Aulton, Churchill 

Livingstone, 1988. 

1001811 	In certain embodiments, the administration can be oral, intravenous, 

subcutaneous, intramuscular, intratumoral, intradermal, intranasal, inhaled, intravesicle, 

topical, sublingual, bucchal, intrarectal, intrathecal, intracranial, or other forms of local 

delivery. 

1001821 	Depending on the mode of administration, the pharmaceutical composition 

will comprise from about 0.05 to about 99 %w (per cent by weight), more particularly from 

about 0.05 to about 80 %w, still more particularly from about 0.10 to about 70 %w, and even 
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more particularly from about 0.10 to about 50 %w, of active ingredient, all percentages by 

weight being based on total composition. 

1001831 	The present disclosure also provides a pharmaceutical composition comprising 

a compound of formula (1) or a pharmaceutically acceptable salt thereof as hereinbefore 

defined, in association with a pharmaceutically acceptable adjuvant, diluent or carrier. 

1001841 	The present disclosure further provides a process for the preparation of a 

pharmaceutical composition of the present disclosure which comprises mixing a compound 

of formula (1) or a pharmaceutically acceptable salt thereof as hereinbefore defined with a 

pharmaceutically acceptable adjuvant, diluent or carrier. 

1001851 	The pharmaceutical compositions may be administered topically (e.g. to the 

skin or to the lung and/or airways) in the form, e.g., of creams, solutions, suspensions, 

heptafiuoroalkane (FIFA) aerosols and dry powder formulations, for example, formulations in 

the inhaler device known as the Turbuhaler®; or systemically, e.g. by oral administration in 

the form of tablets, capsules, syrups, powders or granules; or by parenteral administration in 

the form of a sterile solution, suspension or emulsion for injection (including intravenous, 

subcutaneous, intramuscular, intravascular or infusion); or by rectal administration in the 

form of suppositories. 

1001861 	Dry powder formulations and pressurized HFA aerosols of the compounds of 

the present disclosure (including pharmaceutically acceptable salts) may be administered by 

oral or nasal inhalation. For inhalation, the compound is desirably finely divided. The finely 

divided compound preferably has a mass median diameter of less than 10 micrometres (gm), 

and may be suspended in a propellant mixture with the assistance of a dispersant, such as a 

C8-C20 fatty acid or salt thereof, (for example, oleic acid), a bile salt, a phospholipid, an alkyl 

saccharide, a perfluorinated or polyethoxylated surfactant, or other pharmaceutically 

acceptable dispersant. 

[001871 	The compounds of the present disclosure may also be administered by means 

of a dry powder inhaler. The inhaler may be a single or a multi dose inhaler, and may be a 

breath actuated dry powder inhaler. 

1001881 	One possibility is to mix the finely divided compound of the present disclosure 

with a carrier substance, for example, a mono-, di- or polysaccharide, a sugar alcohol, or 

another polyol. Suitable carriers are sugars, for example, lactose, glucose, raffinose, 

melezitose, lactitol, maltitol, trehalose, sucrose, mannitol; and starch. Alternatively the finely 

divided compound may be coated by another substance. The powder mixture may also be 
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dispensed into hard gelatin capsules, each containing the desired dose of the active 

compound. 

1001891 	Another possibility is to process the finely divided powder into spheres which 

break up during the inhalation procedure. This spheronized powder may be filled into the 

drug reservoir of a multidose inhaler, for example, that known as the Turbuhaler° in which a 

dosing unit meters the desired dose which is then inhaled by the patient. With this system the 

active ingredient, with or without a carrier substance, is delivered to the patient. 

1001901 	For oral administration the compound of the present disclosure may be 

admixed with an adjuvant or a carrier, for example, lactose, saccharose, sorbitol, mannitol; a 

starch, for example, potato starch, corn starch or amylopectin; a cellulose derivative; a binder, 

for example, gelatin or polyvinylpyrrolidone; and/or a lubricant, for example, magnesium 

stearate, calcium stearate, polyethylene glycol, a wax, paraffin, and the like, and then 

compressed into tablets. If coated tablets are required, the cores, prepared as described above, 

may be coated with a concentrated sugar solution which may contain, for example, gum 

arabic, gelatin, talcum and titanium dioxide. Alternatively, the tablet may be coated with a 

suitable polymer dissolved in a readily volatile organic solvent. 

[001911 	For the preparation of soft gelatin capsules, the compound of the present 

disclosure may be admixed with, for example, a vegetable oil or polyethylene glycol. Hard 

gelatin capsules may contain granules of the compound using either the above-mentioned 

excipients for tablets. Also liquid or semisolid formulations of the compound of the present 

disclosure may be filled into hard gelatin capsules. 

1001921 	Liquid preparations for oral application may be in the form of syrups or 

suspensions, for example, solutions containing the compound of the present disclosure, the 

balance being sugar and a mixture of ethanol, water, glycerol and propylene glycol. 

Optionally such liquid preparations may contain colouring agents, flavouring agents, 

saccharine and/or carboxymethylcellulose as a thickening agent or other excipients known to 

those skilled in art. 

Combination Therapy 

1001931 	The compounds of the present disclosure (that is, compounds of formula (1) 

and pharmaceutically acceptable salts thereof) may also be administered in conjunction with 

other compounds used for the treatment of the above conditions. 

1001941 	The present disclosure therefore further relates to combination therapies 

wherein a compound of the present disclosure or a pharmaceutical composition or 

formulation comprising a compound of the present disclosure is administered concurrently or 
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sequentially or as a combined preparation with another therapeutic agent or agents, for the 

treatment of one or more of the conditions listed. 

[001951 	The anti-cancer treatment defined hereinbefore may be applied as a sole 

therapy or may involve, in addition to the compound of the present disclosure, conventional 

surgery or radiotherapy or chemotherapy. Such chemotherapy may include one or more of the 

following categories of anti-tumour agents: 

(i) other antiproliferative/antineoplastic drugs and combinations thereof, as used in 

medical oncology, such as alkylating agents (for example cis-platin, oxaliplatin, 

carboplatin, cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, 

busulphan, temozolamide and nitrosoureas); antimetabolites (for example gemcitabine 

and antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, 

methotrexate, cytosine arabinoside, and hydroxyurea); antitumour antibiotics (for 

example anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, 

epirubicin, idarubicin, mitomycin-C, dactinomycin and mithramycin); antimitotic 

agents (for example vinca alkaloids like vincristine, vinblastine, vindesine and 

vinorelbine and taxoids like taxol and taxotere and polokinase inhibitors); and 

topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and 

teniposide, amsacrine, topotecan and camptothecin); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen, fulvestrant, 

toremifene, raloxifene, droloxifene and iodoxyfene), antiandrogens (for example 

bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH antagonists or 

LHRH agonists (for example goserelin, leuprorelin and buserelin), progestogens (for 

example megestrol acetate), aromatase inhibitors (for example as anastrozole, 

letrozole, vorazole and exemestane) and inhibitors of 5a-reductase such as finasteride; 

(iii) anti-invasion agents (for example c-Src kinase family inhibitors like 4-(6-chloro-

2,3-methylenedioxyanilino)-7- [2-(4-methylpiperazin- 1 -yl)ethoxy] -5 - 

tetrahydropyran-4-yloxyquinazoline (AZD0530; International Patent Application WO 

01/94341) and N-(2-chloro-6-methylphenyl)-2- { 6-[4-(2-hydroxyethyl)piperazin- 1 - 

y1]-2-methylpyrimidin-4-ylamino)thiazole-5-carboxamide (dasatinib, BMS-354825; 

J. Med. Chem.. 2004, 47, 6658-6661), and metalloproteinase inhibitors like 

marimastat, inhibitors of urokinase plasminogen activator receptor function or 

antibodies to Heparanase); 

(iv) inhibitors of growth factor function: for example such inhibitors include growth 

factor antibodies and growth factor receptor antibodies (for example the anti-erbB2 
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antibody trastuzumab [HerceptinTm], the anti-EGFR antibody panituniurnab, the anti-

erbBl antibody cetuximab [Erbitux, C225] and any growth factor or growth factor 

receptor antibodies disclosed by Stern et al. Critical reviews in 

oncology/haematology, 2005, Vol. 54, ppl 1-29); such inhibitors also include tyrosine 

kinase inhibitors, for example inhibitors of the epidermal growth factor family (for 

example EGFR family tyrosine kinase inhibitors such as N-(3-chloro-4-fluoropheny1)-

7-methoxy-6-(3-morpholinopropoxy)quinazolin-4-amine (gefitinib, ZD 1839), N-(3-

ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) 

and 6-acrylamido-N-(3-chloro-4-fluoropheny1)-7-(3-morpholinopropoxy)-quinazolin-

4-amine (CI 1033), erbB2 tyrosine kinase inhibitors such as lapatinib, inhibitors of the 

hepatocyte growth factor family, inhibitors of the platelet-derived growth factor 

family such as imatinib, inhibitors of serine/threonine kinases (for example Ras/Raf 

signalling inhibitors such as farnesyl transferase inhibitors, for example sorafenib 

(BAY 43-9006)), inhibitors of cell signalling through MEK and/or AKT kinases, 

inhibitors of the hepatocyte growth factor family, c-kit inhibitors, abl kinase 

inhibitors, IGF receptor (insulin-like growth factor) kinase inhibitors; aurora kinase 

inhibitors (for example AZD1 152, PH739358, VX-680, MLN8054, R763, MP235, 

MP529, VX-528 AND AX39459) and cyclin dependent kinase inhibitors such as 

CDK2 and/or CDK4 inhibitors; 

(v) antiangiogenic agents such as those which inhibit the eftects of vascular 

endothelial growth factor, [for example the anti-vascular endothelial cell growth 

factor antibody bevacizumab (AvastinTM) and VEGF receptor tyrosine kinase 

inhibitors such as 4-(4-bromo-2-fluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-

ylmethoxy)quinazoline (ZD6474; Example 2 within WO 01/32651), 4-(4-fluoro-2-

methylindol-5-yloxy)-6- methoxy-7-(3-pyrrolidin-l-ylpropoxy)quinazoline 

(AZD2171; Example 240 within WO 00/47212), vatalanib (PTK787; WO 98/35985) 

and SU1 1248 (sunitinib; WO 01/60814), compounds such as those disclosed in 

International Patent Applications W097/22596, WO 97/30035, WO 97/32856 and 

WO 98/13354 and compounds that work by other mechanisms (for example linomide, 

inhibitors of integrin av133 function and angiostatin)]; 

(vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed in 

International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669, 

WO 01/92224, WO 02/04434 and WO 02/08213; 
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(vii) antisense therapies, for example those which are directed to the targets listed 

above, such as ISIS 2503, an anti-ras antisense; 

(viii) gene therapy approaches, including for example approaches to replace aberrant 

genes such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed 

enzyme pro-drug therapy) approaches such as those using cytosine deaminase, 

thymidine kinase or a bacterial nitroreductase enzyme and approaches to increase 

patient tolerance to chemotherapy or radiotherapy such as multi-drug resistance gene 

therapy; 

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo 

approaches to increase the immunogenicity of patient tumour cells, such as 

transfection with cytokines such as interleukin 2, interleukin 4 or granulocyte-

macrophage colony stimulating factor, approaches to decrease T-cell anergy, 

approaches using transfected immune cells such as cytokine -transfected dendritic 

cells, approaches using cytokine -transfected tumour cell lines and approaches using 

anti-idiotypic antibodies; 

(x) Checkpoint inhibitors, including but not limited to antibodies to PD-1/PD-L1, 

CTLA-4, TIM-3, LAG-3, OX-40, GITR, VISTA, 4-1BB, CD40, TIGIT, BTLA; 

(xi) Kinase inhibitors, including but not limited to small molecule or monoclonal 

antibody inhibitors of BRAF, EGFR, ALK, RAS, RAF, VEGF, HER, c-MET, MEK, 

FGFR, BCR-ABL, PI3K, 

(xii) Inhibitors of cancer/immune metabolism, including but not limited to inhibitors 

of IDO, TDO, GLS, IDH, arginase, adenosine receptor, CD73, CD39; 

(xiii) Epigenetic modulators, including but not limited to inhibitors of HDAC, 

bromodomain, methyl transferase; 

(xiv) Developmental pathway modulator, including but not limited to Smo, Wnt, 

YAP; 

(xv) Other anti-cancer or immune-oncology biologics including but not limited to 

oncolytic virus, BCG, CART, cytokines; and 

(xv) Antibodies including but not limited to PD-1 antibody and PD-L1 antibody. 

[001961 	Furthermore, for the treatment of the inflammatory diseases, COPD, asthma 

and allergic rhinitis the compounds of the present disclosure may be combined with agents 

such as tumour necrosis factor alpha (TNF-alpha) inhibitors such as anti-TNF monoclonal 

antibodies (for example Remicade, CDP-870 and adalimumab) and TNF receptor 

immunoglobulin molecules (such as Enbrel); non-selective cyclo-oxygenase COX-1/COX-2 
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inhibitors whether applied topically or systemically (such as piroxicam, diclofenac, propionic 

acids such as naproxen, flubiprofen, fenoprofen, ketoprofen and ibuprofen, fenamates such as 

mefenamic acid, indomethacin, sulindac, azapropazone, pyrazolones such as phenylbutazone, 

salicylates such as aspirin), COX-2 inhibitors (such as meloxicam, celecoxib, rofecoxib, 

valdecoxib, lumarocoxib, parecoxib and etoricoxib); corticosteroids; glucocorticosteroids 

(whether administered by topical, oral, intramuscular, intravenous, or intra-articular routes); 

beta agonists; anti-histamines; methotrexate, lefunomide; hydroxychloroquine, d-

penicillamine, auranofin or other parenteral or oral gold preparations. 

1001971 	For the treatment of the infectious diseases, the compounds of the present 

disclosure may be combined with agents such as nucleoside antivirals; non-nucleoside 

antivirals, including but not limited inhibitors of entry, polymerase, reverse transcriptase, 

protease, integrase; monoclonal antibodies against specific viruses; siRNA therapies; 

antibiotics; and antifungals. 

1001981 	For the treatment of HI3 V, the compounds of the present disclosure may be 

combined with agents such as antiviral nucleosides. 

[001991 	The present disclosure still further relates to other innate immune agonists 

targeting the following classes of receptors, including, but not limited to, TLRs (Toll-like 

receptor); NLRs (Nod-like receptor); CLRs (C-type lectin receptor); RLRs (RIG-I like 

receptor); and STING (stimulator of interferon gene). 

1002001 	The present disclosure still further relates to the combination of a compound 

of the present disclosure and a leukotriene biosynthesis inhibitor, 5 -lipoxygenase (5-LO) 

inhibitor or 5-lipoxygenase activating protein (FLAP) antagonist such as; zileuton; ABT-761; 

fenleuton; tepoxalin; Abbott-79175; Abbott-85761; an N-(5-substituted)-thiophene-2-

alkylsulfonamide; 2,6-di-tert-butylphenolhydrazones; a methoxytetrahydropyrans such as 

Zeneca ZD-2138; the compound SB-210661; a pyridinyl-substituted 2-cyanonaphthalene 

compound such as L-739,010; a 2-cyanoquinoline compound such as L-746,530; or an indole 

or quinoline compound such as MK-591, MK-886, and BAY x 1005. 

1002011 	The present disclosure further relates to the combination of a compound of the 

present disclosure and a receptor antagonist for leukotrienes (LTB4, LTC4, LTD4, and 

LTE4) selected from the group consisting of the phenothiazin-3-ones such as L-651,392; 

amidino compounds such as CGS-25019c; benzoxalamines such as ontazolast; 

benzenecarboximidamides such as BILL 284/260; and compounds such as zafirlukast, 

ablukast, montelukast, pranlukast, verlukast (IvIK-679), RG-12525, Ro-245913, iralukast 

(CGP 45715A), and BAY x 7195. 

76 



WO 2018/106606 	 PCT/US2017/064541 

1002021 	The present disclosure still further relates to the combination of a compound 

of the present disclosure and a phosphodiesterase (PDE) inhibitor such as a methylxanthanine 

including theophylline and aminophylline; a selective PDE isoenzyme inhibitor including a 

PDE4 inhibitor an inhibitor of the isoform PDE4D, or an inhibitor of PDE5. 

1002031 	The present disclosure further relates to the combination of a compound of the 

present disclosure and a histamine type 1 receptor antagonist such as cetirizine, loratadine, 

desloratadine, fexofenadine, acrivastine, terfenadine, astemizole, azelastine, levocabastine, 

chlorpheniramine, promethazine, cyclizine, or mizolastine; applied orally, topically or 

parenterally. 

1002041 	The present disclosure still further relates to the combination of a compound 

of the present disclosure and a gastroprotective histamine type 2 receptor antagonist. 

00205] 	The present disclosure further relates to the combination of a compound of the 

present disclosure and an antagonist of the histamine type 4 receptor. 

1002061 	The present disclosure still further relates to the combination of a compound 

of the present disclosure and an alpha-I/alpha-2 adrenoceptor agonist vasoconstrictor 

sympathomimetic agent, such as propylhexedrine, phenylephrine, phenylpropanolamine, 

ephedrine, pseudoephedrine, naphazoline hydrochloride, oxymetazoline hydrochloride, 

tetrahydrozoline hydrochloride, xylometazoline hydrochloride, tramazoline hydrochloride or 

ethylnorepinephrine hydrochloride. 

1002071 	The present disclosure further relates to the combination of a compound of the 

present disclosure and an anticholinergic agent including muscarinic receptor (Ml, M2, and 

M3) antagonists such as atropine, hyoscine, glycopyrrrolate, ipratropium bromide, tiotropium 

bromide, oxitropium bromide, pirenzepine or telenzepine. 

1002081 	The present disclosure still further relates to the combination of a compound 

of the present disclosure together with a beta-adrenoceptor agonist (including beta receptor 

subtypes 1-4) such as isoprenaline, salbutamol, formoterol, salmeterol, terbutaline, 

orciprenaline, bitolterol mesylate, and pirbuterol. 

1002091 	The present disclosure further relates to the combination of a compound of the 

present disclosure and a chromone, such as sodium cromoglycate or nedocromil sodium. 

1002101 	The present disclosure still further relates to the combination of a compound 

of the present disclosure together with an insulin-like growth factor type I (IGF-I) mimetic. 

1002111 	The present disclosure still further relates to the combination of a compound 

of the present disclosure and a glucocorticoid, such as flunisolide, triamcinolone acetonide, 
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beclomethasone dipropionate, budesonide, fluticasone propionate, ciclesonide or mometasone 

furoate. 

1002121 	The present disclosure still further relates to the combination of a compound 

of the present disclosure together with an inhibitor of matrix metalloproteases (MMPs), i.e., 

the stromelysins, the collagenases, and the gelatinases, as well as aggrecanase; especially 

collagenase-1 (Mv1P-I), collagenase-2 (MIvIP-8), collagenase-3 (MIvIP- 13), stromelysin-1 

(MMP-3), stromelysin-2 (MMP-IO), and stromelysin-3 (MMP-11) and MMP-9 and MMP-

12. 

1002131 	The present disclosure still further relates to the combination of a compound 

of the present disclosure together with modulators of chemokine receptor function such as 

antagonists of CCRI, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, 

CCR9, CCR10 and CCRI 1 (for the C-C family); CXCRI, CXCR2, CXCR3, CXCR4 and 

CXCR5 (for the C-X-C family) and CX3CR1 for the C-X3-C family. 

1002141 	The present disclosure still further relates to the combination of a compound 

of the present disclosure together with a cytokine or modulator of cytokine function, 

including alpha-, beta-, and gamma- interferon; interleukins (IL) including ILA to 15, and 

interleukin antagonists or inhibitors, including agents which act on cytokine signalling 

pathways. 

1002151 	The present disclosure still further relates to the combination of a compound 

of the present disclosure together with an immunoglobulin (Ig) or Ig preparation or an 

antagonist or antibody modulating Ig function such as anti-IgE (omalizumab). 

1002161 	The present disclosure further relates to the combination of a compound of the 

present disclosure and another systemic or topically-applied anti-inflammatory agent, such as 

thalidomide or a derivative thereof, a retinoid, dithranol or calcipotriol. 

1002171 	The present disclosure further relates to the combination of a compound of the 

present disclosure together with an antibacterial agent such as a penicillin derivative, a 

tetracycline, a macrolide, a beta-lactam, a fluoroquinolone, metronidazole, an inhaled 

aminoglycoside; an antiviral agent including acyclovir, famciclovir, valaciclovir, ganciclovir, 

cidofovir, amantadine, rimantadine, ribavirin, zanamavir and oseltamavir; a protease inhibitor 

such as indinavir, nelfinavir, ritonavir, and saquinavir; a nucleoside reverse transcriptase 

inhibitor such as didanosine, lamivudine, stavudine, zalcitabine or zidovudine; or a non-

nucleoside reverse transcriptase inhibitor such as nevirapine or efavirenz. 

1002181 	In a further aspect the present disclosure provides a combination (for example 

for the treatment of COPD, asthma or allergic rhinitis) of a compound of formula (1) or a 
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pharmaceutically acceptable salt thereof as hereinbefore defined and one or more agents 

independently selected from: 

• a non-steroidal glucocorticoid receptor (GR-receptor) agonist; 

• a selective (32 adrenoceptor agonist (such as metaproterenol, isoproterenol, 

isoprenaline, albuterol, salbutamol, formoterol, salmeterol, terbutaline, 

orciprenaline, bitolterol mesylate, pirbuterol or indacaterol); 

• a phosphodiesterase inhibitor (such as a PDE4 inhibitor); 

• a protease inhibitor (such as a neutrophil elastase or matrix metalloprotease MIMP- 12 

inhibitor); 

• a glucocorticoid; 

• an anticholinergic agent; 

• a modulator of chemokine receptor function (such as a CCRI receptor antagonist); and 

• an inhibitor of kinase function (such as the kinases p38 or IKK). 

1002191 	The present disclosure also provides a pharmaceutical product comprising, in 

combination, a preparation of a first active ingredient which is a compound of formula (1) or 

a pharmaceutically acceptable salt thereof as hereinbefore defined, and a preparation of a 

second active ingredient which is 

• a non-steroidal glucocorticoid receptor (GR-receptor) agonist; 

• a selective (32 adrenoceptor agonist; 

• a phosphodiesterase inhibitor; 

• a protease inhibitor; 

• a glucocorticoid; 

• an anticholinergic agent; 

• a modulator of chemokine receptor function; or 

• an inhibitor of kinase function; 

for simultaneous, sequential or separate use in therapy. 

100220] 	In another aspect, the present disclosure provides a kit comprising a 

preparation of a first active ingredient which is a compound of formula (1) or a 

pharmaceutically acceptable salt thereof as hereinbefore defined, and a preparation of a 

second active ingredient which is 

• a non-steroidal glucocorticoid receptor (GR-receptor) agonist; 

• a selective (i2 adrenoceptor agonist; 

• a phosphodiesterase inhibitor; 

• a protease inhibitor; 
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• a glucocorticoid; 

• an anticholinergic agent; 

• a modulator of chemokine receptor function; or 

• an inhibitor of kinase function; 

and instructions for the simultaneous, sequential or separate administration of the 

preparations to a patient in need thereof. 

Exemplary Embodiments 

1002211 	Embodiment I-1. 	A compound having the structure of Formula (1), or a 

pharmaceutically acceptable salt thereof, 

NH2 

N 	R1 

X I 	N~R1b 

L1 
Y- 
	

(1) 

wherein 

R1 is selected from the group consisting of H, Ci-C4 alkyl, -NH2, -COOH, 

and -SO2CH3, wherein the alkyl is optionally substituted with —OH, -NH2, -COOH, or - 

SO2CH3; 

Rib is C2-05 alkyl; 

X is selected from the group consisting of H and CI-C4 alkyl, wherein the alkyl is 

optionally substituted with A; 

L1 is selected from the group consisting of a bond, -C112-, -CF2-, 

S-, -SO2-, -NH-, and -CH2CH2-; 

Y is selected from the group consisting of Ci-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy; 

A is selected from the group consisting of FL 

N-N 

0 	 OOH 	0 0 
2 	

SOH f L2 OH 

N=N 
‘1•1 

fL2 	 L2'Nf 

OH 	-1-L2 N
L. ▪  OH 

and 
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L2  is selected from the group consisting of a bond, -(CH2)n-, -C(0)NH(CH2)n-, 

-1--(CH2)X(CH2)11-4, -[0(CH2CH2)]n-, -[O(Ci-C4 alkylene)]-, and 

-[0(CH2CH2)]n-OCH2CH2CF2-; 

m is an integer from zero to four; and 

n is an integer from one to four; and 

wherein the compound is substituted with at least one A; and 

when X is -CH3; Li  is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A is 

not -L2-COOH, except when Ria comprises -COOH. 

[00222] 	Embodiment 1-2. 	The compound of Embodiment I-1, or a 

pharmaceutically acceptable salt thereof, wherein Rib is -(CH2)2CH3. 

1002231 	Embodiment 1-3. 	The compound of Embodiment I-I, or a 

pharmaceutically acceptable salt thereof, wherein Rib is -(CH2)3CH3. 

1002241 	Embodiment 1-4. 	The compound of any one of Embodiments I-1 to 1-3, or 

a pharmaceutically acceptable salt thereof, wherein Rla is CI-C4 alkyl, optionally substituted 

with -OH. 

[00225] 	Embodiment 1-5. 	The compound of any one of Embodiments I-1 to 1-4, or 

a pharmaceutically acceptable salt thereof, wherein Ria is -CH2C(CH3)20H. 

1002261 	Embodiment 1-6. 	The compound of any one of Embodiments I-1 to 1-4, or 

OH 

Rla 	
SOH 	J 

a pharmaceutically acceptable salt thereof, wherein VLR1  b  is or 

1002271 	Embodiment 1-7. 	The compound of any one of Embodiments I-1 to 1-3, or 

a pharmaceutically acceptable salt thereof, wherein Ria  is Ci-C4 alkyl, optionally substituted 

with -COOH. 

[00228] 	Embodiment 1-8. 	The compound of any one of Embodiments 1-1 to 1-3 

OH 

Ria 

and 1-7, or a pharmaceutically acceptable salt thereof, wheretn 	
Rib 
 IS 

[00229] 	Embodiment 1-9. 	The compound of any one of Embodiments I-1 to 1-3, or 

a pharmaceutically acceptable salt thereof, wherein Ria  is H. 
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1002301 	Embodiment I-10. 	The compound of any one of Embodiments I-1 to 1-9, or 

a pharmaceutically acceptable salt thereof, wherein X is CI-CI alkyl, wherein the alkyl is 

substituted with A. 

[002311 	Embodiment I-11. 	The compound of any one of Embodiments I-1 to I-10, 

or a pharmaceutically acceptable salt thereof, wherein X is CI-C.4 alkyl, wherein the alkyl is 

i
0

l FL2..  
substituted with 	

OH 
 , wherein L2  is a bond. 

1002321 	Embodiment 1-12. 	The compound of any one of Embodiments [-1 to 1-9, or 

a pharmaceutically acceptable salt thereof, wherein X is CH3. 

1002331 	Embodiment 1-13. 	The compound of any one of Embodiments 1-1 to 1-9, or 

a pharmaceutically acceptable salt thereof, wherein X is H. 

1002341 	Embodiment 1-14. 	The compound of any one of Embodiments [-1 to 1-13, 

or a pharmaceutically acceptable salt thereof, wherein LI  is -CH2-, -CH2CH2-, or —0-. 

1002351 	Embodiment 1-15. 	The compound of any one of Embodiments I-1 to 1-14, 

or a pharmaceutically acceptable salt thereof, wherein L1  is -CH2-. 

1002361 	Embodiment 1-16. 	The compound of any one of Embodiments I-1 to 1-15, 

or a pharmaceutically acceptable salt thereof, wherein Y is Ci-C3 alkyl or aryl. 

[002371 	Embodiment 1-17. 	The compound of any one of Embodiments I-1 to 1-16, 

or a pharmaceutically acceptable salt thereof, wherein Y is aryl, wherein the aryl is 

substituted with C1-C3 alkoxy. 

[002381 	Embodiment 1-18. 	The compound of any one of Embodiments [-1 to 1-17, 

or a pharmaceutically acceptable salt thereof, wherein Y is aryl, wherein the aryl is 

substituted with A. 

1002391 	Embodiment I-19. 

or a pharmaceutically acceptable salt 

[002401 	Embodiment 1-20. 

or a pharmaceutically acceptable salt 

The compound of any one of Embodiments I-1 to 1-18, 

0 

thereof, wherein A is 
--L2 `0H 

The compound of any one of Embodiments I-1 to 1-18, 

0 OH 

thereof, wherein A is I-2  -- \OH 

[002411 	Embodiment 1-21. 	The compound of any one of Embodiments 1-1 to 1-18, 

0 0 

or a pharmaceutically acceptable salt thereof, wherein A is 	bH 
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1002421 	Embodiment 1-22. 	The compound of any one of Embodiments I-1 to 1-18, 

NH 
2#4.14  

or a pharmaceutically acceptable salt thereof, wherein A. is 

1002431 	Embodiment 1-23. 	The compound of any one of Embodiments I-1 to 1-18, 

O 

N 	
OH 

N 

or a pharmaceutically acceptable salt thereof, wherein A is 

1002441 	Embodiment 1-24. 	The compound of any one of Embodiments I-1 to 1-18, 

N-N 
 
'st‘l 

L2 	F4  
OH 

or a pharmaceutically acceptable salt thereof, wherein A is 

1002451 	Embodiment 1-25. 	The compound of any one of Embodiments [-1 to 1-24, 

or a pharmaceutically acceptable salt thereof, wherein L2  is -(CH2)n-. 

1002461 	Embodiment 1-26. 	The compound of any one of Embodiments I-1 to 1-25, 

or a pharmaceutically acceptable salt thereof, wherein n is one or two. 

1002471 	Embodiment 1-27. 	The compound of any one of Embodiments I-1 to 1-24, 

or a pharmaceutically acceptable salt thereof, wherein L2  is 

1002481 	Embodiment 1-28. 	The compound of any one of Embodiments I-1to 1-24, 

or a pharmaceutically acceptable salt thereof, wherein L2  is 

1002491 	Embodiment 1-29. 	The compound of any one of Embodiments I-1 to 1-24, 

or a pharmaceutically acceptable salt thereof, wherein L2  is -C(0)NH(CH2)n-. 

1002501 	Embodiment 1-30. 	A compound of Embodiment I-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(la), 

R1a 

wherein 
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NH 	N N 
÷-L2 

„N 

OH 	f L2~-N  
LIOH 

, and 

712 

N 	N 	131a 

R1b 

R3 
(1 
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X is H or CH3 

LI is selected from the group consisting of a bond, -CH2-, -CF2-, 

-CH2CH2-; 

, and 

A is selected from the group 

0 	 OOH 	0 0 
2-1L. -FL- OH 	\OH H consisting of 

L2 is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2)n-, 40(CH2CH2)],-, -[O(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n-

OCH2CH2CF2-; and 

R3 is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

1002511 	Embodiment 1-31. 	A compound of Embodiment I-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1a), 

wherein 

X is -CH2-A", -CH2CH2-A", -CH2CH2CH2-A", or -CH2C(CH3)2-A"; 

0 	OOH 0 0 	N
N NH 

A" is selected from the group consisting of 	 `'OH OH  

N N 

:N 
N 

OH 

and 
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N t.;
N  

NH 	 N 

N- 
N 

OH 	1--L2  
LIOH 

, and 
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1.1  is selected from the group consisting of a bond, -CH2-, -CF2-. 1  

and -CH2CH2-; 

0 
7-11. -FL- OH 

A is selected from the group consisting of 

N 
N 

OOH 

L2-- \OH 

0
/
0 

L2  \oH 

N N 

fL2L 
	 N. ‘1\1 

OH 	21  N 

, and 

OH 

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 	
‘,of 

-C(0)NH(C112)11-, -[0(CH2CH2)] n-, -[0(C i-C4 alkylene)]-, and -[0(CH2CH2)]n- 

OCH2CH2CF2-; and 

R3  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

1002521 	Embodiment 1-32. 	A compound of Embodiment 1-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(lb), 

NH2  

N"-LN RI' 
R b 

wherein 

X is H or CH3; 

L1  is selected from the group consisting of a bond, -CH2-, -Ch-, 

and -CH2CH2-; 

0 

A is selected from the group consisting of
FL2OH 

OOH

v 

	00 

L2,.- 
\OH 4-1-2-- \OH 
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\1 

OH 	4-12 
LI,OH 

N
NH N 

, and 
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L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2),-, -[0(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]1- 

OCH2CH2CF2-; and 

IV is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

1002531 	Embodiment 1-33. 	A compound of Embodiment 1-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(ib), 

NH2  

wherein 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-A"; 

0 	OOH 0 0 
'NH 

cY\ 
0H - 

\- —/ 
Ata is selected from the group consisting of 	°H 	Nc)F1  

N 
OH 

, and 

1) is selected from the group consisting of a bond, -CH2-, -CF2-, 

and -CH2CH2-; 

0 	 OOH 

1-1.2-11̀ 0H 1-L2 \OH 
A is selected from the group consisting of 
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R 
(I c) 

Li 
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L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2),-, -[0(CH2CH2)]n-, -[0(C1-C4 alkylene)]-, and -[0(CH2CH2)]n- 

OCH2CH2CF2-; and 

113  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

1002541 	Embodiment 1-34. 	A compound of Embodiment 1-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1c), 

NH2  

N R" 

wherein 

X is -CH2-Ala, -CH2CH2-A", -CH2CH2CH2-A", or -CH2C(CH3)2-A"; 

0 	O OH 	0 0 	N.r...N
,NH 

V 
\.), 	za.- \ 
	

------Nf Ala is selected from the group consisting of N - °H 	°H  , -\-- \c'H 

N- N \1 
0 	

fir
-  

14 
NI;N

,N 	
OH 	10H 

, and 	 5 

is selected from the group consisting of a bond, -CH2-, -CF2-, 

and -CH2CH2-; 

R3  is H, C1-C3 alkyl, or Ci-C3 alkoxy; and 

R4  is H or Ci-C3 alkoxy. 

1002551 	Embodiment 1-35. 	A compound of Embodiment I-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1d), 

87 



OH 

,and • 

N-N  

LiOH 
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NH2  

X 

Rla 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 

0 

	

0 OH 	0 0 	wo-N  

kjt  
.2, V 	e 	si\IH 

Ara is selected from the group consisting of 	OH 	OH 	'OH  

N 
JN N 

Lr  is selected from the group consisting of a bond, -CH2-, -CF2-, 	 , 

and -CH2CH2-; and 

Y is H or CI-C3 alkyl. 

[00256] 	Embodiment 1-36. 	A compound of Embodiment I-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1e), 

NH2  

N `-• N 	R13  

X I 	NRib 

A 

(1e) 

wherein 

R3  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

[00257] 	Embodiment 1-37. 	A compound of Embodiment I-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula (If), 
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HO 

(1 g) 

NH2  
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NH2  

NLN Rla 

N-1.R1 b 

1002581 	Embodiment 1-38. 	A compound of Embodiment I-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1g),  

wherein 

R3  is H, CI-C3 alkyl, or CI-C3 alkoxy. 

1002591 	Embodiment 1-39. 	A compound of Embodiment I-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1h),  

NH2  

Rla 
HO 	

NRib 
H 

(1h) 

wherein 

Re  is H or C 	alkoxy. 

1002601 	Embodiment 1-40. 	A compound of Embodiment 	or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula (1i), 
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H 

WO 2018/106606 	 PCT/US2017/064541 

NH2  

wherein 

L1  is selected from the group consisting of a bond, -CH2-, -CF2-, 

and -CH2CH2-; and 

Y is H or Ci-C3 alkyl. 

100261. 1 	Embodiment 1-41. 	A compound, or a pharmaceutically acceptable salt, 

selected from the group consisting of. 

NH2  

N N R1a 

X 	N-/LR1b 

Y'
L1 
 H 

Compound -X -L'-Y Rla 

"CLR1 b 

I -CH3 

HO  
1 

-(CH2)3CH3 

2 -CH3 
N,N 

HI\I 
NI"

5  
 o-' 

-(CH2)3CH3 

-CH3 N 

	

HN' `• 	5 

	

=N 	0-/- 

-(CH2)3CH3 

4 -CH: o 

HO 	

5  O''' 

-(CH2)3CH3 

5 -CH3 0 
HO 	N 

N' ") 	illi 
.--N 	Cr' 

-(CH2)3CH3 

6 -CH3 HO 

, j 
O''.  

-(CH2)3CH3 
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Compound -X -L'-Y R1  a 

(Rlb 

7 -CH3 Ho 
Ho' - p 	410 0

-- 

-(CH2)3CH3 

8 -C.H3 N 
HN' 

N-_-_,N 	
0--  

..,- OH 

9 -CH3 
HO 

1 	1101 CY
- 

-(CH2)3CH3 

1 0 -C.H3 N 
HN'  

N-_,..N 
0"- 

-(CH2)3CH3 

I 	I -CH3 N=N 
HN 

N 

O''' 

-(CH2)3CH3 

12 -CH3 0 
F10-141  

61-1 1.1 
0-'- 

-(CH2)3CH3 

13 -CH3 N 
HN' 

N=N 	 --- • 

-(CH2)3CH3 

14 -CH3 HO 	Ir 
I 	1. (Y  

-(CH2)3CH3 

15 H 0 „..c.,A 

110 0 

-(CH2)3CH3 

1 6 -CH3 0 0 	0  
V_ _,.., 

H 
Hcr — -N 	10 . 

-(CH2)3CH3 

17 -CH3 o 	o 
's'' 

HO` 

IIIV 0--- 

-(CH2)3CH3 

1 8 -CTi3 N 

	

HN' -, 	0 

	

/J=--N 	
0---  

OH 

--•-j 

V ,̂--,,...,/,\,....../ 

91 



WO 2018/106606 
	

PCT/US2017/064541 

Compound -X -L 1 -Y R1  a 

-\1**(  R 1  b 

1  9 HOi.)c. -(CH2)3CH3 

0 

• C H3  

20 -CH3 N OH 
HIV" 	'• 

k:--- N CY"- 
V--.......,,,"..,,,  

2 1 HO OH 'fir -OCH3 

--) 

1002621 	Embodiment 1-42. 	A pharmaceutical composition comprising a compound 

of any one of Embodiments I-1 to 1-41, or a pharmaceutically acceptable salt thereof, and a 

pharmaceutically acceptable carrier. 

1002631 	Embodiment 1-43. 	A method of treating a condition associated with TLR7 

modulation in a subject in need thereof, comprising administering to the subject an effective 

amount of a compound of any one of Embodiments I-1 to 1-41, or a pharmaceutically 

acceptable salt thereof. 

1002641 	Embodiment 1-44. 	The method of Embodiment 1-43, wherein the condition 

is viral infection or cancer. 

1002651 	Embodiment 1-45. 	A compound of any one of Embodiments I-1 to 1-41, or 

a pharmaceutically acceptable salt thereof, for use in treating a condition associated with 

TLR7 modulation. 

[002661 	Embodiment 1-46. 	The compound of Embodiment 1-45, wherein the 

condition is viral infection or cancer. 

1002671 	Embodiment 1-47. 	Use of a compound of any one of Embodiments I-1 to I- 

41, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 

treating a condition associated with TLR7 modulation. 

1002681 	Embodiment 1-48. 	The use of Embodiment 1-47, wherein the condition is 

viral infection or cancer. 
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[002691 	Embodiment II-1. 	A compound having the structure of Formula (1), or a 

pharmaceutically acceptable salt thereof, 

NH2  

N 	Rla 

X 

Y- 
 L1 	

(1) 

wherein 

Rla  is selected from the group consisting of H, CI-Ca alkyl, -NH2, -NHAc, 

NA pH 
-COOH, -S02CH3, -SCH3, -OCH3, and 	N  

wherein the alkyl is optionally substituted with -OH, -NH2, -NHAc, -COOH, - 

SO2CH3, 

jszz... 
 NH 

-SCH3, -OCH3, or 	N ; 

Rib  is C2-05 alkyl; 

X is selected from the group consisting of H and CI-Ca alkyl, wherein the alkyl is 

optionally substituted with A, -OH, or -C(CH3)2OH; 

L1  is selected from the group consisting of a bond, -CH2-, -CF2-, 

S-, -SO2-, -NH-, and -CH2CH2-; 

Y is selected from the group consisting of Ci-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy; 

0 	OOH 	0 0 

t- 	-1 -  19 
'I( 

A is selected from the group consisting of 
—L2  OH 	L2' (OH , -1---A-2- eH 

N-N  
il,e'N  

N-:- 	N,,N 	OH 4-1-2 IN  
OH 

N 

1_  NH 	1  IV 	 OHL 
, FL 4—L2—N" 	._..L2----'ht 

c 	 , and  1-14 OH 
, 

L2  is selected from the group consisting of a bond, -(CH2)n-, -C(0)NH(CH2)n-, 

-1---(cH2)X(cH2)n—f 
, -[0(CH2CH2)]n-, -[0(Ci-Ca alkylene)]-, 

, -0-, 

93 



WO 2018/106606 	 PCT/US2017/064541 

-[0(CH2CH2)]1-0CH2CH2CF2-; -C(0)NHCH2CH240(CH2CH2)].-; and 

-C(0)NHCH2CH2-[0(CH2CH2)]m-OCH2CH2CF2-; 

m is an integer from zero to four; and 

n is an integer from one to four; and 

wherein the compound is substituted with at least one A; and 

when X is -CH3; Li  is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A is 

not -L2-COOH, except when Ria comprises -COOH. 

1002701 	Embodiment 11-2. 	The compound of Embodiment II-1, or a 

pharmaceutically acceptable salt thereof, wherein Rib is -(CH2)2CH3. 

1002711 	Embodiment 11-3. 	The compound of Embodiment II-I, or a 

pharmaceutically acceptable salt thereof, wherein Rib is -(CH2)3CH3. 

1002721 	Embodiment 11-4. 	The compound of any one of Embodiments II-1 to 11-3, 

or a pharmaceutically acceptable salt thereof, wherein Ria is Ci-C4 alkyl, optionally 

substituted with -OH, -OCH3, -SCH3, -SO2CH3 

1002731 	Embodiment 11-5. 	The compound of any one of Embodiments II-1 to 11-4, 

or a pharmaceutically acceptable salt thereof, wherein Ria  is -CH2C(CH3)20H. 

1002741 	Embodiment 11-6. 	The compound of any one of Embodiments II-1 to 11-4, 

OH 

Ftla 	
.10F1 

or a pharmaceutically acceptable salt thereof, wherein V(Rib  is -* 

N-NH 
O 	 N,rN 

or 

1002751 	Embodiment 11-7. 	The compound of any one of Embodiments II-1 to II-3, 

or a pharmaceutically acceptable salt thereof, wherein Ria  is Ci-C4 alkyl, optionally 

substituted with -COOH. 

1002761 	Embodiment 11-8. 	The compound of any one of Embodiments II-1 to II 3 

OH 

R 1 a 	-/-'0 

VL . k.../ 
and 11-7, or a pharmaceutically acceptable salt thereof, wherein 	

R1b 
is 	 . 

1002771 	Embodiment 11-9. 	The compound of any one of Embodiments II-1 to 11-3, 

or a pharmaceutically acceptable salt thereof, wherein R" is H. 
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1002781 	Embodiment II-10. The compound of any one of Embodiments II-1 to 11-9, 

or a pharmaceutically acceptable salt thereof, wherein X is Ci-Ca alkyl, wherein the alkyl is 

substituted with A. 

[00279] 	Embodiment II-11. The compound of any one of Embodiments II-1 to II-

10, or a pharmaceutically acceptable salt thereof, wherein X is CI-Ca alkyl, wherein the alkyl 

0 

	

ht is substituted with 	, wherein L2  is a bond. 

1002801 	Embodiment 11-12. The compound of any one of Embodiments II-1 to 11-9, 

or a pharmaceutically acceptable salt thereof, wherein X is CH3. 

1002811 	Embodiment 11-13. The compound of any one of Embodiments 11-1 toll-9, 

or a pharmaceutically acceptable salt thereof, wherein X is H. 

1002821 	Embodiment 11-14. The compound of any one of Embodiments II-1 to II- 

13, or a pharmaceutically acceptable salt thereof, wherein L' is -CH2-, -CH2CH2-, -0-, or -S-. 

1002831 	Embodiment 11-15. The compound of any one of Embodiments II-1 to II- 

14, or a pharmaceutically acceptable salt thereof, wherein L' is -CH2-. 

1002841 	Embodiment 11-16. The compound of any one of Embodiments II-1 to II- 

15, or a pharmaceutically acceptable salt thereof, wherein Y is C1-C3 alkyl or aryl. 

[00285] 	Embodiment 11-17. The compound of any one of Embodiments II-1 to II- 

16, or a pharmaceutically acceptable salt thereof, wherein Y is aryl, wherein the aryl is 

substituted with C1-C3 alkoxy. 

1002861 	Embodiment 11-18. The compound of any one of Embodiments II-1 to II- 

17, or a pharmaceutically acceptable salt thereof, wherein Y is aryl, wherein the aryl is 

substituted with A. 

1002871 	Embodiment 11-19. The compound of any one of Embodiments II-1 to II- 

O 

-1— 
18, or a pharmaceutically acceptable salt thereof, wherein A is

12j(OH 
 

[00288] 	Embodiment 11-20. The compound of any one of Embodiments II-1 to H- 

O OH 

+-L2--  
18, or a pharmaceutically acceptable salt thereof, wherein A is 	

\cm 
 

[00289] 	Embodiment 11-21. The compound of any one of Embodiments II-1 to II- 

0 0 

18, or a pharmaceutically acceptable salt thereof, wherein A is 41-2-- \C-1  
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1002901 	Embodiment 11-22. The compound of any one of Embodiments II-1 to II- 

N 
'NH 

18, or a pharmaceutically acceptable salt thereof, wherein A is 

1002911 	Embodiment 11-23. The compound of any one of Embodiments II-1 to H- 

O 
OH 

N 

18, or a pharmaceutically acceptable salt thereof, wherein A is 

1002921 	Embodiment 11-24. The compound of any one of Embodiments II-1 to II- 

N-N  

1--L2  

18, or a pharmaceutically acceptable salt thereof, wherein A is 

1002931 	Embodiment 11-25. The compound of any one of Embodiments II-1 to H- 

ON 

18, or a pharmaceutically acceptable salt thereof, wherein A is --L2 6'0H  

1002941 	Embodiment 11-26. The compound of any one of Embodiments 11-1 to II- 

25, or a pharmaceutically acceptable salt thereof, wherein L2  is -(CH2)n-. 

1002951 	Embodiment 11-27. The compound of any one of Embodiments II-1 to II- 

26, or a pharmaceutically acceptable salt thereof, wherein n is one or two. 

1002961 	Embodiment 11-28. The compound of any one of Embodiments II-1 to II- 

25, or a pharmaceutically acceptable salt thereof, wherein L2  is 

1002971 	Embodiment 11-29. The compound of any one of Embodiments 11-1 to II- 

25, or a pharmaceutically acceptable salt thereof, wherein L2  is 

1002981 	Embodiment 11-30. The compound of any one of Embodiments II-1 to II-

25, or a pharmaceutically acceptable salt thereof, wherein L2  is -C(0)NH(CH2)n-. 

[002991 	Embodiment 11-31. A compound of Embodiment 	or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1a), 
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NH2 

N~N Rla 

Nr. 
L1 H 

R3 
(1 a) 

wherein 

X is H or CH3 

Li is selected from the group consisting of a bond, -CH2-, -0-, -S-, 

, and -CH2CH2-; 

A is selected from the group consisting of 

N 

0 	OOH 

-FL2j.LOH 4-L2' \oFi 

0 0 

L2-- \OH 

NH 	N 
OH 

LicOH 

and 

OH 
B, 

1-L-5 OH 

L2 is selected from the group consisting of a bond, -CH2-, -CH2CH2-, A  

-C(0)NH(CH2)n-, -[0(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n-

OCH2CH2CF2-; -C(0)NHCH2CH2-[0(CH2CH2)]nr; C(0)NHCH2CH2-[0(CH2CH2)]rn-

OCH2CH2CF2-; and 

R3 is H, C1-C3 alkyl, or Ci-C3 alkoxy. 

1003001 	Embodiment 11-32. A compound of Embodiment 11-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(la), 

N N Ria 
I 

X 	--LR1b 

R3 
(1a) 

wherein 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Al3; 

r_LIH2 
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N- 
AK;NN  

1. 	1' OH 	11.0H OH 

and ‘76'0H 

N 

N1-NN  NH 
4-1.2"-z* 	+-L2-1 Nr 

H +.L21..1%;" 
ON OH  

6 
14 -1- 'OH 

N-N  

and 
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0 	0 OH 00 	N1-N 

\IaL. 	 "1-  Ala is selected from the group consisting of A*OH 	'OH ' 

1) is selected from the group consisting of a bond, -CII2-, -0-, -S-, 	-CF2-, 	4. , 

and -CH2CH2-; 

0 	OOH 	00 

A is selected from the group consisting of 
f-L2j1s-OH 	L2-'" \01..1 

L2  is selected from the group consisting of a bond, -CH2-, -CF120-12-, 5 4., 

-C(0)NH(CH2)tr, 40(CH2CH2)]tr,  -[O(Ci-C4 alkylene)]-, and 40(CH2CH2)1111-

0C112CH2CF2-; -C(0)NHCH2CH240(C112C112)111-; C(0)NECH2CH240(CH2C112)]m-

OCH2CH2CF2-; and 

R3  is F1, CE-C3 alkyl, or C1-C3 alkoxy. 

1003011 	Embodiment 11-33. A compound of Embodiment 11-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(lb), 

N
I 
 H2  

Ria 

Ll 

R3  
(1 b) 

wherein 

X is H or CH.3; 
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Ll  is selected from the group consisting of a bond, -CH2-, -0-, -S-, 

and -CH2CH2-; 

0 
	

OOH 
	

0 0 

A is selected from the group consisting of 
FL2 OH 	 L2-  \OH  

NH 	"NN.   
+-L2 )̀--:1\1.  

N-N  

OH 	4--L2  

, and 

OH 	OH 

and 	14' EL{)"  

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2)n-, 40(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n-

OCH2CH2CF2-; -C(0)NHCH2CH2-[0(CH2CH2)]nr; C(0)NHCH2CH2-[0(CH2CH2)]nr 

OCH2CH2CF2-; and 

R3  is H, Ci-C3 alkyl, or CI-C3 alkoxy. 

1003021 	Embodiment 11-34. A compound of Embodiment 11-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(lb), 

NH2  

N-jsk'N R13 

R1 b 

wherein 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala: 

0 	O OH 0 0 
e 	NH 

Ala is selected from the group consisting of kjL°H 	\OH 

N-N  
)1_  "N 

off ` tIOH OH 
s 

and 
 1- 

6
4 'OH 
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OH 

OH 	OH 
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Li is selected from the group consisting of a bond, -CH2-, -0-, -S-, -CF2-, .5 

and -CH2CH2-; 

0 
	

OOH 
	0 0 

A is selected from the group consisting of 1-1_21's-OH 
	

L2 ~JH 
	L2- \OH 

\ Xf ,s 
L2 is selected from the group consisting of a bond, 	-CH2CH2--, 

-C(0)NH(CH2)n-, 40(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n-

OCH2CH2CF2-; -C(0)NHCH2CH2-[0(CH2CH2)]nr; C(0)NHCH2CH2-[0(CH2CH2)]n-

OCH2CH2CF2-; and 

R3 is H, Ci-C3 alkyl, or CI-C3 alkoxy. 

1003031 	Embodiment 11-35. A compound of Embodiment 11-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1c), 

NH2 

N-"LN R1 a 

wherein 

X is -CH2-A'a, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 

0 	0 OH 0 0 	N = N , 
e 	NH 

'\--  Ala is selected from the group consisting of -‘1.°H 	\OH 	'OH, 

OH OH OH 
B, 

, and 
	OH 
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1.) is selected from the group consisting of a bond, -CH2-, -0-, -S-, -CF2-, .5 4., 

and -CH2CH2-; 

R3  is H, CI-C3 alkyl, or Ci-C3 alkoxy; and 

R4  is H or Ci-C3 alkoxy. 

1003041 	Embodiment 11-36. A compound of Embodiment 11-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1d), 

NH2  

N N R13  

Li 

(1d) 

X is -CH2-A", -CH2CH2-A", -CH2CH2CH2-A", or -CH2C(CH3)2-A"; 

0 	0 OH 0 0 
NH 

\--V\  , A" is selected from the group consisting of ' OH 	OH 	bH  

N• 

N- 
'
,
N 

LI,OH 

, and 

OH 

13'0F1 

LI  is selected from the group consisting of a bond, -CH2-, -CF2-, 

and -CH2CH2, -S-; and 

Y is H or CI-C3 alkyl. 

1003051 	Embodiment 11-37. A compound of Embodiment 1I-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

( 1 e), 

NH2  

N R13  

 

(1e) 
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wherein R3 is H, Ci-C3 alkyl, or CI-C3 alkoxy. 

1003061 	Embodiment 11-38. A compound of Embodiment II-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula (If), 

NH2 

N""N 	R1 

N)", R1 lo 

H 

(1f) 

1003071 	Embodiment 11-39. A compound of Embodiment 	or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1g),  

NH2 

N~N R1 

N'1"1"-Rib 

R3 	(1g) 

wherein R3 is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

1003081 	Embodiment 11-40. A compound of Embodiment [[-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula 

(1h),  

HO 

HO 

wherein R4 is H or Ci-C3 alkoxy. 

1003091 	Embodiment 11-41. A compound of Embodiment II-1, or a pharmaceutically 

acceptable salt thereof, wherein the compound of Formula (1) is a compound of Formula (1i), 
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wherein 

L1  is selected from the group consisting of a bond, -CH2-, -CF2-, 

-0-, -CH2CH2-, and -S-; and 

Y is H or Ci-C3 alkyl. 

1003101 	Embodiment II-42. A compound, or a pharmaceutically acceptable salt, 

selected from the group consisting of. 

 

NH2  

X 

Compound -X -1,1-Y Ria 

.1. 
L 

1r 	  

1 -CH3 

HO 	0 	,..- 
: 

-(CH_)3CH3 

2 -CH3 
N=N 

Fit,1 	
io  

'N 	..-- 

-(CH2)3CH3 

, _, -CH3 N 
HN'  

0--- 

-(CH2)3CH3 

4 -CH3 0 

H. 
II 0--- 

-(CH2)3CH3 

5 -CH3 ° HO—e 	,N 
\--N 2 

NIP c 

-(CH2)3CH3 

6 -CH3 HO 

N' 1  
,,,_ 	0,- 

-(CH2)3CH3 
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Compound -X -1,1-Y Ria 

"(Is- Rib 

7 -CH3 HO ̀ P 	illt HO' 
4  'r. 	O''' 

-(CH2)3CH3 

8 -CH3 N 
HN' 

Nr_-N  , 

OH ,,' 

,e,.., 
9 -CH3 HO 

i 	0  CY'' 

-(CH2)3CH3 

10 -CH3 N 
HN' `• 	0 

)4::-.N 
0"- 

-(CH2)3CH3 

I 	i -CH3 N=N 
Hr4 

'Nr 

0-' 

-(CH2)3CH3 

12 -CH3 0 
1-10- 14/  

oil 
0"- 

-(CH2)3CH3 

13 -CH3 N V 

HN' 	a... 	. 
-(CH2)3CH3 

14 -CH3 HO V 
4 	1110 

 

of 

-(CH2)3CH3 

15 HOr„,c. 

*--- 0  

-(CH2)3CH3 

16 -CH3 

	

o o 	° V_„,' 
HCY 	-,-- 	li 	gig  

ce' 

-(CH2)3 CH3 

17 -CH3 °,° 
H0-- 	iik 

4" 0-/  

-(CH2)3CH3 

18 -Of; N 

	

HN' '•- 	5 

	

N=N 	
• 

OH 
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Compound -X -Lt-Y R 1  a 

R 1  b 

I  9 HOrA 

0 
• CH3  

-(CH2)3CH3 

20 -CH3 

	

HN' • 	Sp 

	

r.:INI 	 ...-- • 

OH 

-'''' 0 

21 HOrA -OCH 3 

J

OH 

22 -CH3 N 
HN'  

14= 

S 

)  

23 -CH3 N 

-A--N 	 --- 0 

0, 

.../ 

24 -CH3 OH ), 

HO-  E3 	401 	
.... 

4012 )3 CH3 

25 -CH3 0 	44uv 110
vi 
	

si 
 

0 	.. 
-(CH2)3CH3 

26 -CH3 N 
HN 11' 

= 	 --- o 

-(CH2)4CH3 

-, 2/ H0 

® 10 cy' 

OH OH 

`/<;•./'\/. 
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Compound -X -Lt-Y R18  

R 1  b 

28 -CH3 
N 	

° 	4- 
MN' 
	16 

N=N 	Irl  a' 

-(CH2)3CH3 

1 c) HOI,„,,A.  

0"" 

0 H 

'-^LcD 

30 -CH3 o 	.4-• 
HO, p,...'N......e..', N  

N‘ 	H HO 0 	.- 

-(CH2)3CH3 

31 -CH3 N 
HN ' 	..` 

	

N.-- 	N 	401 e  °.- 

-(C.H2K.H3 

32 -CH3 N 
HN' 

NI--N 	il 	..-  
0 

() 

33 -CH3 HO 

• ,••• 

S 

...) 

...zta.  

34 -CH3 N=N 
HN 

'N( 	ilki 
‘‘e-F  0-' 

s,-' 

..) 

>*\,--"-N".../.- 

35 -CH3 ° 	— 
HO, 	,---„,..,.....N 	di.i.t, 
HO' ‘C, 	H 	le  	.." 

S-/- 

..."-j 

36 -CH3 

IP --- 

N — N H 
tOi‘,, 	ki 

37 HN:NY'A 
N=N 40 0.- 

-(C112)3CH3 
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Compound -X -1,1-Y Rla 

kis-Rib 

3 8 HOA 

* O''. 

s 
J 

39 -CH3 N 
HN' `,  

1,,J=N 	0- 
.3.4z.-...-.. 

40 HOrA.  N 
HN" `, 	•

N-, N 
cy" 

-(CH2)3 CH3 

41 -CH3 

SS  0'" 

OH 

AO 

42 -CH3 HO 

i 	io iv- 
OH 

AO 

43 HO r4 
HO 

c - 

-(CH2)3 CH3 

44 -CH3 o 

HO' \0 	H 1 ,..c.,,,, 	0.„  
OH 

O 

45 HOir.,,A 
HO 

cr" 

OH 

-'- 0 

46 HO` 	,c  
HN' N 

1*---N 	So 0- 
OH 

AO 

v;..-....- 
47 HO,„...)2i.. 

1110 0- 
-(CH2)3CH3 
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Compound -X -1,1-Y Ria 

R ib   

48 HOrA 
N 

	

MN' s, 	0  

	

N :.....,, 	0 , 
s 
) 

49 HOI„,..,„35. 
 

N 
HIV'  

N.--; NI 
C'.  

0 

/I 

.3zz.  

50 HO 
HO 	

.."Aft• 

0 	0110 
0 

.,,' 

0-;.-s ) 
,..,...„,„ 

51 -CI-13 HO 

0 	1110 	,. 
0 
‘` --, 

0,s ) 
k..-.,, 

[003111 	Embodiment 1[-43. A pharmaceutical composition comprising a compound 

of any one of Embodiments II-1 to 11-42, or a pharmaceutically acceptable salt thereof, and a 

pharmaceutically acceptable carrier. 

100312] 	Embodiment 11-44. A method of treating a condition associated with TLR7 

modulation in a subject in need thereof, comprising administering to the subject an eftective 

amount of a compound of any one of Embodiments 11-1 to 11-42, or a pharmaceutically 

acceptable salt thereof 

1003131 	Embodiment 11-45. The method of Embodiment [1-44, wherein the 

condition is viral infection or cancer. 

1003141 	Embodiment 11-46. The method of Embodiment 11-45, wherein the 

administration is oral, intravenous, subcutaneous, intramuscular, intratumoral, intradermal, 

intranasal, inhaled, intravesicle, topical, sublingual, bucchal, intrarectal, intrathecal, 

intracranial, or other forms of local delivery. 

1003151 	Embodiment 11-47. A compound of any one of Embodiments II-1 to 11-42, 

or a pharmaceutically acceptable salt thereof, for use as a medicament. 
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[003161 	Embodiment 11-48. A compound of any one of Embodiments II-1 to 11-42, 

or a pharmaceutically acceptable salt thereof, for use in treating a condition associated with 

TLR7 modulation. 

[003171 	Embodiment 11-49. The compound of Embodiments 11-48, wherein the 

condition is viral infection or cancer. 

[003181 	Embodiment 11-50. Use of a compound of any one of Embodiments II-1 to 

11-42, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 

treating a condition associated with TLR7 modulation. 

[003191 	Embodiment 11-51. The use of Embodiment 11-50, wherein the condition is 

viral infection or cancer. 

1003201 	Embodiment 11-52. A pharmaceutical composition of Embodiment 11-43, 

further comprising at least one or more additional therapeutic agents. 

[003211 	Embodiment 11-53. The pharmaceutical composition of Embodiment 11-52, 

wherein the at least one or more additional therapeutic agent is antiviral nucleoside. 

[003221 	Embodiment 11-54. The pharmaceutical composition of Embodiment 

wherein the at least one or more additional therapeutic agent is PD-1 antibody or PD-LI 

antibody. 

[003231 	Embodiment 11-55. A method of treating HBV in a subject in need thereof, 

comprising administering a compound of any one of Embodiments II-1 to 11-42, or a 

pharmaceutically acceptable salt thereof, in combination with an antiviral nucleoside. 

[003241 	Embodiment 11-56. A method of treating cancer in a subject in need thereof, 

comprising administering a compound of any one of Embodiments II-1 to 	or a 

pharmaceutically acceptable salt thereof, in combination with a PD-1 antibody or PD-L1 

antibody. 

1003251 	Embodiment III-1. A compound having the structure of Formula (1), or a 

pharmaceutically acceptable salt thereof, 

NH2  

N 	R13  

X 

L1  
Y' 
	

(1 ) 

wherein 
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R13  is selected from the group consisting of H, Ci-C4 alkyl, -N112, -NHAc, 

N, 
 
NH 

-COOH, -SO2CH3, -SCH3, -OCH3, 	N 	and A, 

wherein the alkyl is optionally substituted with -OH, -NH2, -NHAc, -COOH, - 

SO2CH3, 

-SCH3, -OCH3, 	N  , or A; 

Rib is C2-05 alkyl; 

X is selected from the group consisting of H and CI-C.4 alkyl, wherein the alkyl is 

optionally substituted with A, -OH, or -C(CH3)20H; 

Li  is selected from the group consisting of a bond, -CH2-, -CF2-, 	 , 	- 

S-, -SO2-, -NH-, and -CH2CH2-; 

Y is selected from the group consisting of Ci-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy; 

0 	0 OH 	0 0 

( 
A is selected from the group consisting of 

L2  OH 	̀OH 	2 
\OH  

N-N, • N O 
	OH 4-L2 r4  

1-NNH OHL rr\IN OH 

1-L2 14 	 -1-L'ELOH , and 	2  

[_.= is selected from the group consisting of a bond, -(CH2)n-, -C(0)NH(CH2)n-, 

-HCF12)X(CF12)n4
, -[0(CH2CH2)]n-, -[0(C,-C4 alkylene)]-, 

-[0(CH2CH2)]n-OCH2CH2CF2-; -C(0)NHCH2CH2-[O(CH2CH2)]m-; and 

-C(0)NHCH2CH2-[0(CH2CH2)]in-OCH2CH2CF2-; 

m is an integer from zero to four; 

n is an integer from one to four; 

wherein the compound is substituted with at least one A; and 

when X is -CH3; Li  is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A is 

not -L2-COOH, except when RI  comprises -COOH or -S02CH3;  and 

110 



WO 2018/106606 	 PCT/US2017/064541 

when X is -CH3; L1  is -CH2-; Y is aryl substituted with A; L2  is -CH2-, —0-(CH2)2- 

VH 

0(CH2)2-, or —0-(CH2)2-0(CH2)2(CF2)-; and A is 	OH . then A and L1  are not in a 

para position with respect to each other. 

[003261 	Embodiment 111-2. A compound having the structure of Formula (1), or a 

pharmaceutically acceptable salt thereof, 

NH2  

N 	R1. 

b 

Y' 	
(1) 

wherein 

it" is selected from the group consisting of H, Ci-C4 alkyl, -NH2, -NHAc, 

N 
,NH 

-COOH, -SO2CH3, -SCH3, -OCH3, and 	N  

wherein the alkyl is optionally substituted with -OH, -NH2, -NHAc, -COOH, - 

SO2CH3, 

NFI 

-SCH3, -OCH3, or X N , 

Rib is C2-05 alkyl; 

X is selected from the group consisting of H and CI-C.4 alkyl, wherein the alkyl is 

optionally substituted with A, -OH, or -C(CH3)20H; 

L1  is selected from the group consisting of a bond, -CH2-, -CF2-, 	 , -C 

S-, -SO2-, -NH-, and -CH2CH2-; 

Y is selected from the group consisting of Ci-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, Ci-C3 alkyl, and Ci-C3 alkoxy; 
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0 
	

OOH 
	

0 0 

	

A is selected from the group consisting of 
-1—L2  0H -1---L2--%Fi 	\oH  

Ns=N  
NH 	 wiNj 

f L2 `N 	f L2 of 

OH 4-1-2  

N-N  

,INt
ssN  

H

s

,OH 

and 

OH 

5 	B 
-rL-2- 

L2  is selected from the group consisting of a bond, -(CH2),,-, -C(0)NH(CH2)n-, 

-1--(CH2)1X(CH2):14 
, to(CH2CH2)]rr, -[O(Ci-C4 alkylene)]-, 

-[0(CH2CH2)]n-OCH2CH2CF2-; -C(0)NHCH2CH2-[0(CH2CH2)]n,-; and 

-C(O)NHCH2CH2-[O(CH2CH2)]m-OCH2CH2CF2-; 

m is an integer from zero to four; and 

n is an integer from one to four; and 

wherein the compound is substituted with at least one A; and 

when X is -CH3; Li  is -CH2-; Y is aryl substituted with A; and L2  is -CH2-; then A. is 

not -L2-COOH, except when Ria comprises —COOH or —SO2CH3; and 

when X is -CH3; Li  is -CH2-; Y is aryl substituted with A; L2  is -CH2-, —0-(CH2)2- 

0Ohl 

O(CH2)2-, or —O-(CH2)2-O(CH2)2(CF2)-; and A is 	\C'H  ; then A and Li  are not in a 

para position with respect to each other. 

1003271 	Embodiment 111-3. The compound of Embodiment III-1 or 	or a 

pharmaceutically acceptable salt thereof, wherein Rib  is —(CH2)2CH3. 

1003281 	Embodiment 111-4. The compound of Embodiment 111-1 or 111-2, or a 

pharmaceutically acceptable salt thereof, wherein Rib is —(CH2)3CH3. 

1003291 	Embodiment 111-5. The compound of any one of Embodiments III-1 to III- 

4, or a pharmaceutically acceptable salt thereof, wherein Ria is Ci-C4 alkyl, optionally 

substituted with -OH, -OCH3, -SCH3, or -S02CH3. 

[003301 	Embodiment 111-6. The compound of any one of Embodiments III-1 to III- 

5, or a pharmaceutically acceptable salt thereof, wherein Ria is —CH2C(CH3)2OH. 
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1003311 	Embodiment 111-7. The compound of any one of Embodiments III-1 to ill- 

Ria 	
OH 

VL • 
6, or a pharmaceutically acceptable salt thereof, wherein 	Rib is 

1s;1—NH 
o 

OH 	 S' 	
,

. 

, or 

1003321 	Embodiment 111-8. The compound of any one of Embodiments III-1 to III-

4, or a pharmaceutically acceptable salt thereof, wherein II" is CI-C4 alkyl, optionally 

substituted with -COOH. 

1003331 	Embodiment 111-9. The compound of any one of Embodiments III-1 to 

1003341 	Embodiment III-10. The compound of any one of Embodiments III-1 to 1111-

4, or a pharmaceutically acceptable salt thereof, wherein II" is H. 

1003351 	Embodiment III-11. The compound of any one of Embodiments III-1 to III- 

10, or a pharmaceutically acceptable salt thereof, wherein X is C1-Ca alkyl, wherein the alkyl 

is substituted with A. 

1003361 	Embodiment 111-12. The compound of any one of Embodiments 111-1 to [I[- 

11, or a pharmaceutically acceptable salt thereof, wherein X is CI-Ca alkyl, wherein the alkyl 

0 

is substituted with
4-1..2"koH 

 c 	, wherein L2  is a bond. 

1003371 	Embodiment 111-13. The compound of any one of Embodiments III-1 to III-

10, or a pharmaceutically acceptable salt thereof, wherein X is CH3. 

100338] 	Embodiment 111-14. The compound of any one of Embodiments III-1 to III-

10, or a pharmaceutically acceptable salt thereof, wherein X is H. 

100339] 	Embodiment 111-15. The compound of any one of Embodiments III-1 to III- 

14, or a pharmaceutically acceptable salt thereof, wherein Li  is -CH2-, -CH2CH2-, -0-, or -S-. 

1003401 	Embodiment 111-16. The compound of any one of Embodiments III-1 to III- 

15, or a pharmaceutically acceptable salt thereof, wherein Li  is -CH2-. 
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1003411 	Embodiment 111-17. The compound of any one of Embodiments III-1 to III- 

16, or a pharmaceutically acceptable salt thereof, wherein Y is Ci-C3 alkyl or aryl. 

1003421 	Embodiment 111-18. The compound of any one of Embodiments III-1 to III- 

17, or a pharmaceutically acceptable salt thereof, wherein Y is aryl, wherein the aryl is 

substituted with Cl-C3 alkoxy. 

[003431 	Embodiment 111-19. The compound of any one of Embodiments III-1 to III- 

18, or a pharmaceutically acceptable salt thereof, wherein Y is aryl, wherein the aryl is 

substituted with A. 

1003441 	Embodiment 111-20. The compound of any one of Embodiments III-1 to III- 

° 
s i—L2  OH 

19, or a pharmaceutically acceptable salt thereof, wherein A is 

1003451 	Embodiment 111-21. The compound of any one of Embodiments III-1 to 111- 

0 OH 

L2' \cm 
19, or a pharmaceutically acceptable salt thereof, wherein A is 

[003461 	Embodiment 111-22. The compound of any one of Embodiments 111-1 to [II- 

o0 

19, or a pharmaceutically acceptable salt thereof, wherein A is 3-1-2--  \C'H 

1003471 	Embodiment 111-23. The compound of any one of Embodiments H I-I to III- 

N:•• 
NH 

4-12 
19, or a pharmaceutically acceptable salt thereof, wherein A is 

1003481 	Embodiment 111-24. The compound of any one of Embodiments III-1 to III- 

° 

	

N5 	- 
)—OH 

19, or a pharmaceutically acceptable salt thereof, wherein A is 

[003491 	Embodiment 111-25. The compound of any one of Embodiments III-1 to M- 

N-N  
'rs1 

L2 r`r 
LION 

19, or a pharmaceutically acceptable salt thereof, wherein A is 

1003501 	Embodiment 111-26. The compound of any one of Embodiments III-1 to III- 

OH 

19, or a pharmaceutically acceptable salt thereof, wherein A is 1-L1 B`OH  
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[003511 	Embodiment 111-27. The compound of any one of Embodiments III-1 to 11E- 

26, or a pharmaceutically acceptable salt thereof, wherein L2  is -(CH2)n-. 

1003521 	Embodiment 111-28. The compound of any one of Embodiments III-1 to III- 

27, or a pharmaceutically acceptable salt thereof, wherein n is one or two. 

1003531 	Embodiment 111-29. The compound of any one of Embodiments 111-1 to III- 

26, or a pharmaceutically acceptable salt thereof, wherein L2  is 

1003541 	Embodiment 111-30. The compound of any one of Embodiments III-1 to III- 

26, or a pharmaceutically acceptable salt thereof, wherein L2  is 

1003551 	Embodiment III-31. The compound of any one of Embodiments III-1 to 111-

26, or a pharmaceutically acceptable salt thereof, wherein L2  is -C(0)NH(CH2)11-. 

1003561 	Embodiment 111-32. A compound of Embodiment III-1 or I II-2, or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula (la), 

Ria 

1N -  Rib 

wherein 

X is H or CH3 

LI  is selected from the group consisting of a bond, -CH2-, -0-, -S-, -CF2-, 

, and -CH2CH2-; 

OH 	OH 

--P-1:2  OH ,and 

A is selected from the group consisting of 

N- 

OH 4-1-` N  

(1) 

-FL..21-oH 

o 0 OH 	0 0 

\OH 4-1-2-- \OH ,  

0 

N-f-N
,NH N 

-1—L2k-- 	L2 N  N1  
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OH i-1-2  
NL OH 

- N 

Ns-- NH 	N 
Lz of-L2 `n' 

OH 
B, 

OH , and 
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13/4  L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2)n-, 40(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[O(CH2CH2)]n-

OCH2CH2CF2-; -C(0)NHCH2CH2-[0(CH2CH2)]nr; C(0)NHCH2CH2-[0(CH2CH2)]m-

OCH2CH2CF2-; and 

R3  is H, Ci-C3 alkyl, or CI-C3 alkoxy. 

1003571 	Embodiment 111-33. A compound of Embodiment 11I-1 or II:I-2, or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula (1 a), 

Fula 

Rib 

wherein 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 

o0 OH 0 0 
NH 

• Ala is selected from the group consisting of - °H 	off 	\OH,  

N-N  

OH I OH OH 

, and 13'0H 

	

L1  is selected from the group consisting of a bond, -CH2-, -0-, -S-, 	 , 

X-7%  , and -CH2CH2-; 

0 	OOH 	0 0 
zi -F 	4- 	-- \ A is selected from the group consisting of 

L2  OH 	L2 SOH 	L2 	OH  

116 



NH2  

N' L'N 

'N 

OH 

, and 

	LION OH 

hr-;14 '0H and 

NH 	 N 

WO 2018/106606 	 PCT/US2017/064541 

13/4  L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2)n-, 40(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[O(CH2CH2)]n-

OCH2CH2CF2-; -C(0)NHCH2CH2-[0(CH2CH2)]nr; C(0)NHCH2CH2-[0(CH2CH2)]nr 

OCH2CH2CF2-; and 

R3  is H, Ci-C3 alkyl, or CI-C3 alkoxy. 

[003581 	Embodiment 111-34. A compound of Embodiment 11I-1 or 11:1-2, or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula (1.b), 

wherein 

X is H or CH3; 

L' is selected from the group consisting of a bond, -CH2-, -0-, -S-, -CF2-, 	4. , 

XA , and -CH2CH2-; 

0 	 OOH 

Ls 
 2j1s-OH 1--L2  \oFi 

A is selected from the group consisting of 4  

0 0 

\OH 

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 

-C(0)NH(CH2)n-, 40(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n-

OCH2CH2CF2-; -C(0)NHCH2CH2-[0(CH2CH2)]nr; C(0)NHCH2CH2-[0(CH2CH2)]m-

OCH2CH2CF2-; and 

R3  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 
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R3  

(1 b) 

4-L2 	4--L2  
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1003591 	Embodiment 111-35. A compound of Embodiment III-1 or 11I-2, or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula ( 1 b), 

NH2  

N't's N R" 

"IN.R1b 

wherein 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 

0 	OOH 0 0 NI% NH 

Ala is selected from the group consisting of :41-j(°H 	\C*1 1r-  NC)F1  

O OH 	OH 
B. 

and —L  OH  

	

Ll  is selected from the group consisting of a bond, -CH2-, -0-, -S-, 	5 4., 

, and -CH2CH2-; 

0 

	

OOH 	0 0 

-FL2(OH 	\oFi 	L2- \0 H 
A is selected from the group consisting of 

N-N  

Is.;1\1  .L1  
OH 	L2 - 

OH 	OH 

B'OH 

L2  is selected from the group consisting of a bond, -CH2-, -CH2CH2-, 	, 

-C(0)NH(CH2)n-, 40(CH2CH2)]n-, -[0(Ci-C4 alkylene)]-, and -[0(CH2CH2)]n-

OCH2CH2CF2-; -C(0)NHCH2CH2-[0(CH2CH2)]nr; C(0)NHCH2CH2-[0(CH2CH2)]m-

OCH2CH2CF2-; and 

R3  is H, Ci-C3 alkyl, or C1-C3 alkoxy. 

, an 
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1003601 	Embodiment 111-36. A compound of Embodiment III-1 or 111-2, or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula ( 1c), 

NH2  

R 1 a 

R 1 h 

wherein 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 

OOH 	0 0 	N 
0N-

1 

 --- .
NH •;--e 

'. ‘C  \ 51(-14  Ala is selected from the group consisting of "\-‘° 1.1 	off -1- \OH  

,N  OH 

2, and 	OH • 

L i  is selected from the group consisting of a bond, -CH2-, -0-, -S-, -CF2-, 	, 

‘%,, and -CH2CH2-; 

113  is H, C1-C3 alkyl, or Ci-C3 alkoxy; and 

R4  is H or Ci-C3 alkoxy. 

(003611 	Embodiment 111-37. A compound of Embodiment III-1 or 111-2, or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula (1d), 

NH2  

N".1\—N-N 	Ria 

-"Ls-Rib 

Li  
Y/  

(1d) 

X is -CH2-Ala, -CH2CH2-Ala, -CH2CH2CH2-Ala, or -CH2C(CH3)2-Ala; 
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(1e) 
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0 	OOH 	0 0 	
'NH 

Ala is selected from the group consisting of 	0F1 	OH 	̀OH 'IL 

N_;.N
.N 

O 

N- 

" 
OH 

,and 

OH 

B'OH ; 

L I  is selected from the group consisting of a bond, -CH2-, -CF2-, 

and -CH2CH2, -S-; and 

Y is H or C1-C3 alkyl. 

1003621 	Embodiment 111-38. A compound of Embodiment 111-1 or 111-2, or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula (1e), 

NH2  

Rla 

wherein R3  is H, C1-C3 alkyl, or Ci-C3 alkoxy. 

1003631 	Embodiment 111-39. A compound of Embodiment III-1 or 111-22, or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula ( 1 f), 

NH2  

N -**-N 	Rla  

X 
	

N Rib 
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N 1-6•Rib HO 

(1h) 
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[003641 	Embodiment 111-40. A compound of Embodiment III-1 or 	or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula (1g), 

NH2  

Rla 

N'LR1b 

R3 	(1g) 

wherein R3  is H, Ci-C3 alkyl, or Ci-C3 alkoxy. 

1003651 	Embodiment 111-41. A compound of Embodiment 11I-1 or 111-2, or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula (1h), 

wherein le is H or C1-C3 alkoxy. 

1003661 	Embodiment 111-42. A compound of Embodiment III-1 or 	or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula (1i), 

 

NH2  

N".1k-N Rla 

NR1b HO 

wherein 

LI  is selected from the group consisting of a bond, -0-12-, -CFA-, 

-0-, -CH2CH2-, and -S-; and 

Y is H or CI-C3 alkyl. 

HO 
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1003671 	Embodiment 111-43. A compound of Embodiment III-1 or 	or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula (1j), 

NH2  

N -N• N 	R13  

X 
	

NR10  
H 

OCH3 	(1j). 
100368] 	Embodiment 111-44. A compound of Embodiment III-1 or 	or a 

pharmaceutically acceptable salt thereof, wherein the compound of Formula (1) is a 

compound of Formula (1k), 

N N --'-.L0 '- 
NH2 	OH

'•-• t-, 

X 	-- re--- R1 b 

H 
Y'' 
	

(1k). 
100369] 	Embodiment 111-45. A compound, or a pharmaceutically acceptable salt, 

selected from the group consisting of. 

NH2  

N''L'N R." 

NRib 

L1  
Y- 

Corn- 
poun 
d 

-X -I)-Y Ri a 

.\-L'Rlb 

Compound 

I -CH3 

lb
.,  

0,-- 

-(CH2)3 CH.3 W3, 

,s 	.., 

k 	3 
Sf"`::'•'''''''''"...1:Y•..  

ii 

2 
— 

-CH3 

N=N 
1-11414, 	

Oil 	• 

-(CH2)3 CH3 toli, 

' 	• 

3 -CH3 N 
H N" 

hjr---N 

-(CH2)3 CH3 toh 
.1 , tr 14 

A ..,k 	- 	- 
.1....s-- ss.  : 

'ne- 	'....4--Nor.• 

N 
HN' 
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Corn- 
poun 
d 

-X 4.1-Y Ri a 

-1- R1 b 

Compound 

4 -CH3 o 

H • 

-(CH2)3CH3 NN 
N''L'14 

.....e.,..A., .„„...s.  

r ti 140,......-Nr,..,..- 
1 	:;1,-. 0,- 

5 -CH3 0 
-- HO 	N 

\ —N" '• 
-(CH2 )3 CH 3 : lei,  • 

..,.. 

	

1 	.N 

NO...A' 	K,..,,,•,,,a," 
•••••••14.: 	.4 	..... 	i tv 	-,::,- \fr- 

6 -C113 HO 

N
, 

&-- 

-(C H.2)3 CH3 1914 
51' 14 

HS 	 ac 
•S'-', 	.i 	

.1.r 
 

yt  • 	.....,......k,...• 

7 -CH3 
HO 
HO-  '',:b 

,p 	00  

0"/  

-(CH2)3CH3 till° 

g

.,), it 	• r:i 

rio., 	• -, 	...., 	....i 	14  

All; CY, 

8 -CH3 N 
N. 	̀• 

	

1\1:---N 	SO 
H 	

O'‘. 

OH 
..-' - - 

4̀r•-.../".‘-̀,.. 

't"',. 
* 	• 	' 

	

....._ 	tz.... 	..-, ......., 

	

1 	ii 

9 -CH3 HO 
 

1 	1/101 

-(CH2)3CH3 k4/1R 
..A. 

	

Pi 	.' 1 

	

:.: 	.:.• 

I-10 	,X 	...,:\ 	...•' 
1r 	i .n•-• 
6 	k...,,i3O,- 

10 -CH; N 
H N ' 	"-- 

	

1\r:A 	0 

-(CH2)3CH3 
hi
...r*- 12 

••.;••>`` •-•'`.N...)  
F.4.4. 	..4  	i 

N• 	...,6-•••0.- 

1 1 -CH3 N,.N 
H 14 

.• NI' 	40 

 O'e‘ 

- (CH2 )3 CH 3 MN, 
 • 

.....,0 :,  
MN 	:  .fe-",-.4,•:ksre 

1 i  -CH3 0 
HO-FP 

bH 

0 "•'' 

-(CH2 )3 CH3 fP1* 
W.'s"' N 
!  
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Corn- 
poun 
d 

-X 4.1 -Y R  1 a 

„.\--1-.R1b 

Compound 

13 -CH3 N 	IF 
H N.  ''' 	ISO 

1\1=N 
0'....  

-(CH2)3 CH3 tAig  

tO 	'''' 4 
A 	.-:1, 	- 	•- 

>1.,..) 	" 
„T ' r -,,..0:- t...6., 

1 4 -CHs HO 	lir 
i 	III 	'.. 0 

-(CH2)3 CH3 Ni2 
) 

	

N' . 	.'i 
. ,..--,y.,-..N

8
,-,....,,,,,, 

HO 	X. 	.•-• 	i 

l5 HOrs.„..15  

1101  0-/- 

-(CH2)3 CH3 Witk  
Ar '-i4 

...), ,...„ 	...it .......A, 	....,, 	.„„ --' 	-\.r 	4 	- 	• 

I 	• f 

1 6 -CH3 0 
7
0 	° 

Hr  ;''`---"'""" N 	----. H ..--" 	o...,  

-(CH2)3 CH3 l'.41i.: 
31 	̀ N 

•rk  p 	..) 	: 	H 	' 
----,...- §4 	li 	) -.....p-mr- 

1 7 -CH3 

	

o 	o ..ss., 

	

HO" 	So 
-(CH2)3 Cif tOlitz  

.-k. t'l 	N „i• 	:: 
ii 

00;e,,e-k,,,re) 	• 

18 -CH3 

1\rr-N 	0 
N 

OH P.43-1,, 	4li4  

.., ,.."^"str'......,......,  

r.,I.,'—‘,..."4........." . 	. 	.. 	. 

19 H Onk 

1110 
• C H3  

-(CH2)3 CH3 is6h, 

No,,,,„....4.......1, 	...-...„—,. 
6 	0  

. 	: y 
6me 

?0 -CH3 
HN'

N  

cr' 

OH 

...L0 

	

?,41* 	m' A. 	....‘ t:E... 	' * 	, 	. 0 

	

A/ 1, 	.f .... „,... 

11.  
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Corn- 
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1003701 	Embodiment 111-46. A pharmaceutical composition comprising a compound 

of any one of Embodiments III-1 to III-45, or a pharmaceutically acceptable salt thereof, and 

a pharmaceutically acceptable carrier. 

[003711 	Embodiment 111-47. A method of treating a condition associated with TLR7 

modulation in a subject in need thereof, comprising administering to the subject an effective 

amount of a compound of any one of Embodiments III-1 to 111-45, or a pharmaceutically 

acceptable salt thereof 

1003721 	Embodiment 111-48. The method of Embodiment 111-47, wherein the 

condition is viral infection or cancer. 

1003731 	Embodiment 111-49. The method of Embodiment 111-47 or 111-48, wherein 

the administration is oral, intravenous, subcutaneous, intramuscular, intratumoral, 

intradermal, intranasal, inhaled, intravesicle, topical, sublingual, bucchal, intrarectal, 

intrathecal, intracranial, or other forms of local delivery. 

1003741 	Embodiment 111-50. A compound of any one of Embodiments III-1 to III-45, 

or a pharmaceutically acceptable salt thereof, for use as a medicament. 

1003751 	Embodiment I11-51. A compound of any one of Embodiments Ill-1 to 111-45, 

or a pharmaceutically acceptable salt thereof, for use in treating a condition associated with 

TLR7 modulation. 

1003761 	Embodiment 111-52. The compound of Embodiment 111-51, wherein the 

condition is viral infection or cancer. 
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[003771 	Embodiment 111-53. Use of a compound of any one of Embodiments III-1 to 

111-45, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 

treating a condition associated with TLR7 modulation. 

[003781 	Embodiment 111-54. The use of Embodiment 111-53, wherein the condition is 

viral infection or cancer. 

[003791 	Embodiment 111-55. A pharmaceutical composition of Embodiment I11-46, 

further comprising at least one or more additional therapeutic agents. 

[003801 	Embodiment 111-56. The pharmaceutical composition of Embodiment Ill-55, 

wherein the at least one or more additional therapeutic agent is antiviral nucleoside. 

[003811 	Embodiment 111-57. The pharmaceutical composition of Embodiment 111-55, 

wherein the at least one or more additional therapeutic agent is PD-1 antibody or PD-LI 

antibody. 

[003821 	Embodiment 111-58. A method of treating HBV in a subject in need thereof, 

comprising administering a compound of any one of Embodiments III-1 to 111-45, or a 

pharmaceutically acceptable salt thereof, in combination with an antiviral nucleoside. 

[003831 	Embodiment III-59. A method of treating cancer in a subject in need thereof, 

comprising administering a compound of any one of Embodiments III-1 to 111-45, or a 

pharmaceutically acceptable salt thereof, in combination with a PD-1 antibody or PD-Ll 

antibody. 

Examples 

1003841 	The following examples are provided to illustrate the present disclosure, and 

should not be construed as limiting thereof. In these examples, all parts and percentages are 

by weight, unless otherwise noted. Abbreviations in the examples are noted below. 

Abbreviations 
AIBN azobisisobutyronitrile 
aq. aqueous 
DCM dichloromethane 
DMAP 4-dimethylaminopyridine 
EA ethyl acetate 
eq equivalent 
h hour 

HATU 

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

I-IPLC high performance liquid chromatography 
LC-MS liquid chromatography mass spectrometry 
min minutes 
NI3S N-bromosuccinimide 
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Br 
SOH FOCI3  

methyl 4-(2-(ethoxycatonyl)-3-
oxobilly1)-3-methoxybenzoare 

,

131H 2  

N 

LiA114  

0 
methyl 4-((.2.-amino-4-hydroxy--6-methylpyrimidin- 

5-yl)methyl)-3-methoxybenzoate 

NH2  

N "94 
Fe's,/ 	!Anal, 

ethyl 3-oxebutenoate 

0 0 

NaH 

0 0 	 NH 

H

guanidkie

2NANH2 

 
O 

 
NH2  

N N 

methyl 4-(bromomethyl)-3-
methoxybenzoate 

NI  H2 

N'"-• N 	butan-1-amine 

I 

TH2 

N 

ethyl 2-(tripheny14.5- 
phosphanylidene)awlate 

0 

NH 

N N 

NH 
2  N ON 

H2. Pd/C 	 NaOH 
• 
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NMP N-methylpyrrolidine 
NMR nuclear magnetic resonance 
PE petroleum ether 
rt or r.t. room temperature 
sat. saturated 
TBAF tetrabutylammonium flouride 
TBDPS tert-butyl diphenylsily1 
TEA triethylamine 
THF tetrahydrofuran 
TLC thin layer chromatography 

Example 1: 3-(4-02-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

methoxyphenyl)propanoic acid (Compound 1) 

0 
methyl 4-p-arnino-4-chkno-6-methylpyrimIdin- 	methyl 4H(2-amino-4-(butylarnino)-6- 	(4-02-amlno-4-(butylaneno)-6-rnethylpyrimidln- 

5-yl)methyl)-3-methcmybenzoate 	methylpyrimidin-5-Amethyl)-3-methoxybenzoate 	5-yl)methyl)-3-melhoxyphenyt)methanol 

0 0 	 0 
4-n-amino-4-(biaylarnino)-6-methythyrInet5n- 	ethyl (E)-344(2-amino-4-(butylamine)e- 	ethyl 3444(2-ettlitto-4-lbutylaminoye-methylpyrimidin-5- 

51l)mathyl)-3-methoxybenzaldehyde methylpyomidin-51l)rnethyl)-3-methoxyphenyl)acrylate 	Amelhyl)-3-melhoxyphenyl)propanoata 
NH2  

p N'4-*N 
...,--,,,,.:-. .N

.,-......"."..„ 
H 

HO 

0 
3-(4 ((2-arnino-4-(butylamino)- mothylpyrim id n 

5-yl)methyl)-3-mettoxyphenyllpropanoic acid 
Chemical Formula: C231-12-,N 403  

Exact Mass: 372.22  

Step 1: methyl 4-(2-(ethoxycarbonyl)-3-oxobutyl)-3-methoxybenzoate 

1.00385.1 	Sodium hydride (60% in mineral oil, 1.25 eq) was added in portions over 10 

min to a solution of ethyl 3-oxobutanoate (1.2 eq) in THF (0.8M) at 0 °C. The resulting 

suspension was stirred at 0 °C for 10 min and a solution of methyl 4-(bromomethyl)-3- 
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methoxybenzoate (1.0 eq) in THE (0.5M) was added dropwise over 10 min. The mixture was 

warmed to 70 °C and stirred for 3 h. The mixture was allowed to cool and then poured into 

ice water and stirred for 30 min. The mixture was partitioned between EA/water. The organic 

layer dried over Na2SO4, filtered, concentrated and purified by flash chromatography on 

silica (eluent PE/EA = 100/1 to 5/1) to give the title compound. 

Step 2: methyl 4-((2-amino-4-hydroxy-6-methylpyrimidin-5-yl )methyl)-3-

methoxybenzoate 

(00386] 	A mixture of methyl 4-(2-(ethoxycarbonyl)-3-oxobutyl)-3-methoxybenzoate 

(1.0 eq) and guanidine carbonate (1.0 eq) in Me0H (0.2M) was stirred overnight at 65 °C and 

then allowed to cool to rt. The precipitate was collected by filtration and suspended in water. 

The solid was collected by filtration and washed with Me0H and EA to give the title 

compound as a white solid. 

Step 3: methyl 4-((2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-3-

methoxybenzoate 

1003371 	Methyl 4-((2-amino-4-hydroxy-6-methylpyrimidin-5-yl)methyl)-3-

methoxybenzoate (1.0 eq) in POC13 (0.5M) was stirred overnight at 100 °C under N2. The 

mixture was cooled to rt and the solvent was removed. To the residue was added water and 

the pH of the mixture was adjusted to 7 with solid NaHCO3. The resulting mixture was 

heated at 50 °C for 1 h and then allowed to cool to rt. The solid was collected, washed with 

water, EA and dried under vacuum to give the title compound. 

Step 4: methyl 4-42-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

methoxybenzoate 

[003881 	To a suspension of methyl 4-((2-amino-4-chloro-6-methylpyrimidin-5-

yl)methyl)-3-methoxybenzoate (1.0 eq) in NMP (0.3M) was added butan-l-amine (4.5 eq). 

The resulting mixture was stirred overnight at 125 °C and the mixture was cooled to rt. The 

mixture was partitioned between EA/water. The organic layer was dried over Na2SO4, 

concentrated and purified by flash chromatography on silica (eluent PE/EA = 20:1 to 1:5) to 

give the title compound.  

Step 5: (44(2-amino-4-(butylamino)-6-inethylpyrimidin-5-y1)methyl)-3-

methoxyphenyl)methano1 

1003891 	To a stirred solution of methyl 4-((2-amino-4-(butylamino)-6-

methylpyrimidin-5-yl)methyl)-3-methoxybenzoate (1.0 eq) in THE (0.1M) was added LiA1F1,4 
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(1M in THF, 2.0 eq) dropwise. The resulting mixture was stirred at 0 °C for 10 min and at rt 

for 1 h. The mixture was diluted with EA and quenched with 2N NaOH. The mixture was 

partitioned between EA/water. The organic layer was dried over Na2SO4, filtered and 

concentrated to give the title compound as white solid. 

Step 6: 44(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

methoxybenzaldehyde 

1003901 	To a stirred solution of (4-42-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-3-methoxyphenyl)methanol (1.0 eq) in THF (0.06M) was added Mn02(5.0 eq). 

The resulting mixture was stirred overnight at 50 °C. The mixture was filtered. The filtrate 

was concentrated to give the title compound. 

Step 7: ethyl (E)-3-(44(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

methoxyphenyl)acrylate 

1003911 	A mixture of 4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

methoxybenzaldehyde (1.0 eq) and ethyl 2-(triphenyl-A.5-phosphanylidene)acetate (1.2eq) in 

THF (0.1M) was stirred at 70 °C for 5 h. The mixture was concentrated and purified by flash 

chromatography on silica (eluent 0-5% Me0H in DCM) to give the title compound as a white 

solid. 

Step 8: ethyl 3-(44(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

methoxyphenyl)propanoate 

1003921 	To a stirred solution of ethyl (E)-3-(4-02-amino-4-(butylamino)-6-

methylpyrimidin-5-yOmethyl)-3-methoxyphenypacrylate (1.0 eq) in EA (0.02M) was added 

Pd/C (20% weight). The resulting mixture was stirred overnight at 50 °C under H2. The 

mixture was filtered. The filtrate was concentrated and purified by flash chromatography on 

silica (eluent 0-5% Me0H in DCM) to give the title compound. 

Step 9: 3-(44(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

methoxyphenyl)propanoic acid 

1003931 	To a stirred solution of ethyl 3-(4-((2-amino-4-(butylamino)-6-

methylpyrimidin-5-yl)methyl)-3-methoxyphenyl)propanoate (1.0 eq) in Me0H (0.03M) was 

added 1 N NaOH (5.0 eq).The resulting mixture was stirred overnight at 45 °C. Solvent was 

removed. The residue was neutralized with 2 N HC1 to pH 7. The suspension was filtered. 

The solid was collected and dissolved in HCl/dioxane. The solution was concentrated to give 

the title compound as a white solid (HC1 salt). 
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1003941 	LC-MS: [M+11] =373.4 

1003951 	1H NMR (400 MHz, DMSO-d6) 6 12.32 (br s, 1H), 12.11 (br s, 1H), 7.83 (br s, 

1H), 7.41 (br s, 2H), 6.90 (s,1H), 6.70 (s, 2H), 3.83 (s, 3H), 3.64 (s, 2H), 3.36-3.30 (m, 2H), 

2.82-2.77 (m, 2H), 2.54-2.50 (m, 2H), 2.11 (s, 3H), 1.50-1.43 (m, 2H), 1.23-1.15 (m, 211), 

0.85 (t, J= 7.2 Hz, 3H). 

Example 2: 5-(44(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-N4-butyl-6-

methylpyrimidine-2,4-diamine (Compound 2) 

(4-((2-amlno-4-(butylamlno)-6-methylpyrimiclin-5-
yOrnethyl)-3-methoxyphenyl)methanol 

N4-buty1-5-(4-(chlorornethyl)-2-methoxybenzy8-
6-methylpyrimidino-2,4-diamine 

2-(4-((2-amino-4-(butylanano)-6-methylpyrimidin-
5-yl)methyl)-3-methoxypheny8acetoniMle 

5-(4-((2H-tetrazol-5-yl)mettiy1)-2-mothoxybenzy0-N4-butyl- 
8-methylpyrimidino-2,4-diamine 
Chemical Formula: Ci9H26N80 

Exact Mass: 382.22 

Step 1: N4-buty1-5-(4-(chloromethyl)-2-methoxybenzy1)-6-methylpyrimidine-2,4-

diamine 

1003961 	To a stirred solution of (4-((2-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-3-methoxyphenyl)methanol (1.0 eq, Example 1 — Step 5) in DCM (0.14M) was 

added SOC12 (1.8 eq) at rt under N2. The mixture was stirred at rt for 1 h. The mixture was 

partitioned between DCM/sat. aq. Na.HCO3. The organic layer was dried over Na2SO4, 

filtered and concentrated to give the title compound. 

Step 2: 2-(44(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-

methoxyphenyl)acetonitrile 

1003971 	A mixture of /0-buty1-5-(4-(chloromethyl)-2-methoxybenzy1)-6-

methylpyrimidine-2,4-diamine (1.0 eq) in 1:1 DMSO/DMF (0.14M) and NaCN (2.8 eq) was 

stirred overnight at rt. The mixture was partitioned between EA/water. The organic layer was 

dried over Na2SO4, filtered, concentrated and purified by flash chromatography on silica 

(eluent 0-5% Me0H in DCM) to give the title compound. 
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Step 3: 5-(44(2H-tetrazol-5-yl)methyl)-2-methoxybenzy1)-N4-butyl-6-methylpyrimidine-

2,4-diamine 

1003981 	To a stirred mixture of 2-(442-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-3-methoxyphenypacetonitrile (1.0 eq), Bu2SnO (2.0 eq) in NMP (0.06M) was 

added TMSN3 (10.0 eq). The resulting mixture was stirred overnight at 125 °C under N2. The 

mixture was cooled to rt. The mixture was filtered to give the title compound as a white 

powder. 

1003991 	LC-MS: [M+H] = 383.5 

1.004001 	1HNMR (400 MHz, DMSO-c4) 6 12.19 (s, 1H), 7.85 (br s, 1H), 7.34 (br s, 

2H), 7.01 (s, 1H), 6.74 (s, 2H), 4.24 (s, 2H), 3.84 (s, 3H), 3.65 (s, 2H), 3.37-3.34 (m, 2H), 

2.09 (s, 3H), 1.48-1.41 (m, 2H), 1.23-1.16 (m, 2H), 0.83 (t, J= 7.2 Hz, 3H). 

Example 3A: 5-(54(211-tetrazol-5-yl)methyl)-2-methoxybenzyl)-N4-butyl-6-

methylpyrimidine-2,4-diamine (Compound 3) 

O 

methyl 4-metboxy-3-methylbenzoate  

O 

Br 

methyl 3-(bromomethyl)-4-methoxybenzoate 

r 

N N 

H 
HO 

NBS 

 

(3-((2-amino-4-(butylamino)-6-% methylpyrimidin-
5-ypinethyl)-4-rnethoxyphenyl)methanol 

1

.

1-1 2 

N N 

 

No. 

 

 

H 

5-(5-((aketrazol-5-yl)mettly1)-2-methoxybenry1)- 
N4-buty1-6-methylpyrimidine-2,4-diarnine 

Chemical Formula: Ci9H26N80 
Exact Mass: 382.22 

Step A: methyl 3-(bromomethyl)-4-methoxybenzoate 

1004011 	To a mixture of methyl 4-methoxy-3-methylbenzoate (1.0 eq) in CCI4 

(0.37M), NBS (1.1 eq) and AIBN (0.2 eq) was stirred overnight at 95 °C under nitrogen 

atmosphere. The resulting mixture was concentrated and partitioned between DCM and 

water, the organic layer was dried over Na2SO4, concentrated and purified by flash 

chromatography on silica (eluent PE/EA = 100:1 to 20:1) to give the title compound as a 

white solid. 
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Preparation of (3-((2-amino-4-(butylamino)-6-Inethylpyrimidin-5-Amethyll)-4-

methoxyphenyi)methanol 

1004021 	Preparation of (3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-

4-methoxyphenyl)methanol followed Example 1 — Step 1 to 5, but using methyl 3-

(bromomethyl)-4-methoxybenzoate instead of methyl 4-(bromomethyl)-3-methoxybenzoate 

in Step 1. 

Preparation of 5-(5-((2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-N4-butyl-6-

methyllpyrimidine-2,4-diamine 

1004031 	Preparation of 5-(542H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-NI-butyl-6-

methylpyrimidine-2,4-diamine followed Example 2 — Steps 1 to 3, but using (3-02-amino-4-

(butylamino)-6-methylpyrimidin-5-yOmethyl)-4-methoxyphenyl)methanol instead of 44(2-

amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-methoxyphenyl)methanol in Step 

1. The title compound was purified by prep-HPLC using acetonitrile/water as the eluent to 

give a white solid. 

1004041 	LC-MS: [M+1-1] = 383.3 

1004051 	11-1 NMR (400 MHz, DMSO-d6) 5 7.03 (d, J= 7.6 Hz, 1H), 6.90 (d, J= 8.4 

Hz, 111), 6.73 (s, 1H), 6.60 (br s, 1H), 6.31 (s, 2H), 3.97 (s, 2H), 3.80 (s, 3H), 3.60 (s, 2H), 

3.29-3.24 (m, 2H), 2.02 (s, 3H), 1.43-1.37 (m, 2H), 1.22-1.17 (m, 2H), 0.84 (t, J= 7.2 Hz, 

311). 

136 



NH2  

N ‘`N 
Pods 

NH2  
butan-1 -amine 

N '`N 	H2N  

ra 

NN  LIAIH4  

0 	 OH  	 a 

A
4H, 2  

N " N N

r 

N NaCN 
11. 

H 
NC CI 

SOCl2  

H 

NH2  

N 	N 	 TMSN3, Bu2SnO 

H 

WO 2018/106606 
	

PCT/US2017/064541 

Example 3B: 5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-N4-butyl-6-

methylpyrimidine-2,4-diamine (Compound 3) 

NBS  

ethyl 3-oxobutanoate 

0 0 

0Et 

0 0 

9 OEt 

NH 

H2N)LNH2  

    

  

NaH 

   

methyl 4-methoxy- 
3-methylbenzoate 

methyl 3-(bromornethyl)- 
4-metnoxybenzoate 

methyl 3-(2-(ethoxycarbony1)-3- 
oxobuty8-4-methoxybenzoate 

methyl 34(2-amino-4-hydroxy- 
ermelhylpyrimIdln-5-yl)methyb- 

4-methoxybenzoate 

methyl 3-((2-amino-4-chloro-6- 
methylpyrimidin-5-yl)methy8-4- 

methoxybenzoate 

methyl 3-((2-amino-4-(butOamino)-13- 
methylpyrimidin-5-ybmethyb-4- 

methoxybenzoate 

(3-((2-amino-4-(butylamino)-6- 
methylpyrimidin-5-Amethyl)-4- 

methoxyphenybmethano: 

N4-butyl-5-(5-(chlorometity1)-2- 
methoxybenzyI)-8- 

methylpyrimidine-2,4-diamine 

2-(3-((2-amino-4-(butylamino)- 
6-methylpyrimidin-5-y8methyl)- 
4-methoxyphenybacetonitile 

NH2  

N 

..„
11 

‘N 
HN, m  

N Oi 

5-(5-01-1-tetrazol-5-yOmethy8-2-methoxybenzyly 
M°butyl-6-methylpyrimidine-2,4-diamine 

Chemical Formula: C121-126Ne0 
Exact Mass: 382.22 

Step 1: methyl 3-(bromomethyl)-4-methoxybenzoate 

1004061 	To a mixture of methyl 4-methoxy-3-methylbenzoate (1.0 eq) in CC14 

(0.37M), NBS (1.1 eq) and AIBN (0.2 eq) was stirred overnight at 95 °C under nitrogen 

atmosphere. The resulting mixture was concentrated and partitioned between DCM and 

water, the organic layer was dried over Na2SO4, concentrated and purified by flash 

chromatography on silica (eluent PE/EA = 100:1 to 20:1) to give the title compound as a 

white solid. 
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Step 2: methyl 3-(2-(ethoxycarbonyl)-3-oxobutyl)-4-methoxybenzoate 

100407] 	To a solution of ethyl 3-oxobutanoate (1.2 eq) in THE (0.35M) at 0 °C was 

added in portions 60% NaH (1.25 eq) under N2. The resulting suspension was stirred at 0 °C 

for 10 min, then a solution of methyl 3-(bromomethyl)-4-methoxybenzoate (1.0 eq) in THE 

(2M) was added dropwise over 10 min. The resulting mixture was stirred overnight at 70 °C. 

The mixture was cooled down to rt and ice water was added. The mixture was extracted with 

ethyl acetate. The organic layer was separated and dried over Na2SO4, concentrated and 

purified by flash chromatography on silica (eluent PE/EA = 50:1-5:1) to give the title 

compound as a yellow oil. 

Step 3: methyl 34(2-amino-4-hydroxy-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzoate 

1004081 	To a solution of methyl 3-(2-(ethoxycarbonyl)-3-oxobutyl)-4- 

methoxybenzoate (1.0 eq) in Me0H (0.2M) was added guanidine carbonate (1.0 eq). The 

resulting mixture was stirred at 65 °C for 16 h and then cooled down to r.t. The precipitate 

was collected by filtration, and the solid was triturated with water and filtered. The filter cake 

was washed with Me0H and EtOAc, dried under vacuum to give the title compound as a 

white solid. 

Step 4: methyl 34(2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzoate 

1004091 	To a suspension of methyl 3-((2-amino-4-hydroxy-6-methylpyrimidin-5-

yl)methyl)-4-methoxybenzoate (1.0 eq) in POC13 (0.55M) was stirred at 100 °C for 15 h. The 

reaction mixture was allowed to cool to rt, and POCI3 was evaporated to dryness under 

reduced pressure. The residue was diluted with water and adjusted pH to 7 with saturated 

NaHCO3. Then the mixture was heated at 50 °C for 1 h, cooled down to rt. The precipitate 

was collected by filtration, and the filter cake was washed with water and EtOAc, dried over 

vacuum to give the title compound. 

Step 5: methyl 34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzoate 

[00410] 	A mixture of butan-1-amine (4.5 eq) and methyl 3-((2-amino-4-chloro-6-

methylpyrimidin-5-yOmethyl)-4-methoxybenzoate (1.0 eq) in NMP (0.3M) was stirred 

overnight at 150 °C. The reaction was allowed to cool, diluted with EtOAc, washed with 

water and brine. The organic phase was dried and evaporated under reduced pressure. The 
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residue was suspended in diethyl ether, and the solid was collected by filtration to give the 

title compound as a solid. 

Step 6: (34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyll)-4-methoxyplienyly 

methanol 

1004111 	To a stirred solution of methyl 342-amino-4-(butylamino)-6- 

methylpyrimidin-5-yl)methyl)-4-methoxybenzoate (1.0 eq) in THF (0.3M) was added 2.5M 

LiAIH4  (2.0 eq) in THF at 0 °C under N2 atmosphere. The resulting mixture was stirred at 0 

°C for 30 min and then at r.t. for 2 h. The mixture was diluted with EtOAc and quenched with 

2N NaOH. The suspension was filtered, and the filtrate was partitioned between EA/water. 

The organic layer was dried over Na2SO4, filtered and concentrated to give the title 

compound as a white solid. 

Step 7: M-buty1-5-(5-(chloromethyl)-2-methoxybenzy1)-6-methylpyrimidine-2,4-

diamine 

1004121 	To a stirred solution of (342-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-4-methoxyphenyl)methanol (1.0 eq) in DCM (0.34M) was added SOC12 (1.3 eq) 

at rt under N2. The mixture was stirred at rt for 1 h. The mixture was partitioned between 

DCM and saturated aqueous NaHCO3. The organic layer was dried over Na2SO4, filtered and 

concentrated to give the title compound. 

Step 8: 2-(34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yOmethyl)-4-

methoxyphenyll)-acetonitrile 

1004131 	A mixture of NI-buty1-5-(5-(chloromethyl)-2-methoxybenzy1)-6-

methylpyrimidine-2,4-diamine (1.0 eq) in 1:1 DMSO/DMF (0.34M) and NaCN (2.8 eq) was 

stirred overnight at rt. The mixture was partitioned between EA/water. The organic layer was 

dried over Na2SO4, filtered, concentrated and purified by flash chromatography on silica 

(eluent 0-5% Me0H in DCM) to give the title compound. 

Step 9: 5-(5-((2H-tetrazol-5-Amethyl)-2-methoxybenzyl)-/V4-butyl-6-methylpyrimidine-

2,4-diamine 

1004141 	To a stirred mixture of 2-(3-02-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-4-methoxyphenypacetonitrile (1.0 eq) in NMP (0.06M) and Bu2SnO (2.0 eq) was 

added TMSN3 (10.0 eq). The resulting mixture was stirred overnight at 125 °C under N2. The 

mixture was cooled down to rt, and the mixture was concentrated and purified by prep-HPLC 

to give the title compound as a solid. 
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1004151 	LC-MS: [M+H]+  = 383.3 

1004161 	1H NMR (400 MHz, DMSO-d6) 6 7.03 (d, J= 7.6 Hz, 114), 6.90 (d, J= 8.4 

Hz, 1H), 6.73 (s, 1H), 6.60 (br s, 1H), 6.31 (s, 2H), 3.97 (s, 211), 3.80 (s, 314), 3.60 (s, 2H), 

3.29-3.24 (m, 2H), 2.02 (s, 3H), 1.43-1.37 (m, 2H), 1.22-1.17 (m, 2H), 0.84 (t, J= 7.2 Hz, 

3H). 

Example 4: 3-(31(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxyphenyl)propanoic acid (Compound 4) 

NH2  

0 

     

     

    

H 

   

HO 

 

methyl 3-(bromomethyl)-4-methoxybenzoate 
	

3-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5- 
yl)methy0-4-methoxyphenyl)propanoic acid 

Chemical Formula: C201-126N403  
Exact Mass: 372.22 

1004171 	The title compound was prepared according to the protocols described for 

Example 1 — Steps 1 to 9, but using methyl 3-(bromomethyl)-4-methoxybenzoate instead of 

methyl 4-(bromomethyl)-3-methoxybenzoate in Step 1. 

1004181 	LC-MS: [M+H]= 373.2 

1004191 	1H NMR (400 MHz, DMSO-d6) 6 12.47 (s, 1H), 7.81 (t, J= 4.8 Hz, 1H), 7.46 

(br s, 211), 7.06 (d, J= 8.4 Hz, 111), 6.91 (d, J= 8.4 Hz, 111), 6.72 (s, 1H), 3.81 (s, 3H), 3.76 

(s, 211), 3.40-3.36 (m, 2H), 2.68 (t, J= 7.2 Hz, 211), 2.41 (t, J= 7.2 Hz, 2H), 2.13 (s, 3H), 

1.50-1.44 (m, 2H), 1.24-1.18 (m, 2H), 0.85 (t, J= 7.2 Hz, 3H). 

Example 5: 2-(5-(34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzy1)-2H-tetrazol-2-y1)acetic acid (Compound 5) 

Example 6: 2-(5-(34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzy1)-1H-tetrazol-1-y1)acetic acid (Compound 6) 

ethyl 2-bromoaostale 

1) 9 
EttY)Br  

2) NaOH 
	  

HO 4°  N- 
HN N  I 

•cy' •N' 

5-(5-((2/4-tetrazol-5-0}methyl)-2-methozybenzyk 	2-(5-(34(2-amino-4-{butylamlno)-8-methylpyttnidln-5- 	2-(8-(312-amino-4-(butylamino)-6-methylprimiclin-5- 
Nkbutyl-6-methylpyrimidine-Z4-cilamine 	Amettly1)-4-methoxybertzy1)-2H-tetrazol-2-tfieoelio acid 	Amethyl)-4-rnathoxybonzy3-1H-tetrazol-1-ylracetic acid 

Chemical Formula: C211-1244803 	 Chemical Formula: Co H23N403  
Exact Mass: 440.23 	 Exact Mass: 440.23 

[00420J 	To a stirred solution of 5-(5-((2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-Arl-

buty1-6-methylpyrimidine-2,4-diamine (1.0 eq, Example 3) in acetone (0.05M) was added 
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K2CO3 (1.5 eq) at 0 °C under N2. The resulting mixture was stirred at 0 °C for 30 min and 

ethyl 2-bromoacetate (1.5 eq) was added dropwise. The mixture was slowly warmed to rt and 

stirred for 5 h. The mixture was quenched with sat. NI-14C1. The mixture was partitioned 

between DCM/water. The organic phase was dried over Na2SO4, concentrated and purified 

by prep-HPLC to give two regioisomers in 3:2 ratio as white powders. To a stirred solution of 

each isomer (1.0 eq) in Me0H (0.02M) was added IN NaOH (5.0 eq). The resulting mixture 

was stirred at rt for 16 h. The reaction was monitored by TLC and LC-MS. The mixture was 

neutralized with 1N HC1 and purified to give the title compounds. 

1004211 	Isomer 1: 2-(5-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-

4-methoxybenzyl)-2H-tetrazol-2-y1)acetic acid 

1004221 	LC-MS: [M+H] = 441.5 

1004231 	H NMR (400 /VIHz, DMSO-d6) 5 12.62 (br s, 1H), 7.82 (br s, 1H), 7.50 (br s, 

2H), 7.11 (d, J = 7.6 Hz, 1H), 6.95 (d, J = 8.8 Hz, 1H), 6.79 (s, 1H), 5.31 (s, 2H), 4.16 (s, 

2H), 3.82 (s, 3H), 3.66 (s, 2H), 3.39-3.30 (m, 2H), 2.10 (s, 3H), 1.45-1.38 (m, 2H), 1.3-1.2 

(m, 2H), 0.85 (t, J= 7.2 Hz, 3H). 

1004241 	Isomer 2: 2-(5-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-

4-methoxybenzyl)-1H-tetrazol-1-y1)acetic acid 

1004251 	LC-MS: [M+H] = 441.5 

1004261 	IFINMR (400 MHz, DMSO-d6) 5 12.69 (s, 111), 7.85 (br s, 1H), 7.51 (br s, 

2H), 7.10 (d, J= 8.0 Hz, 1H), 6.95 (d, J= 8.4 Hz, 1H), 6.82 (s, 1H), 5.58 (s, 2H), 4.11 (s, 

2H), 3.81 (s, 3H), 3.67 (s, 2H), 3.38-3.35 (m, 2H), 2.11 (s, 3H), 1.49-1.42 (m, 2H), 1.24-1.18 

(m, 2H), 0.85 (t, J = 7.2 Hz, 3H). 
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Example 7: (34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzyl)phosphonic acid (Compound 7) 

(3-((2-amino-4-(butylamino)-6-rnethylpyrimidin- 1V4-buty1-5-(5-(chloromethyl)-2-methoxyberay1)- 
5-yl)methy11-4-methoxyphem4)methariol 

	
6-methylpyrimidine-2,4-cliarnine 

diethyl (3-((2-amino-4-(butylamino)-8-methylpyrimidin-
5-Amethyl)-4-methoxybenzyl)phosphonate 

(3-((2-amino-4-(butyltunino)-8-methylpyrimidin- 
5-yl)methyl)-4-methoxybenzyl)phospixmic acid 

Chemical Formula: CI8H27N404P 
Exact Mass: 394.18 

Step 1: N4-buty1-5-(5-(chloromethyl)-2-methoxybenzyl)-6-methylpyrimidine-2,4-

diamine 

[004271 	The title compound was prepared according to the protocols described in 

Example 2 — Step 1, but using (3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yOmethyl)-

4-methoxyphenypmethanol instead of (4-02-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-3-methoxyphenyl)methanol. 

Step 2: diethyl (3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzyl)phosphonate 

1004281 	N4-buty1-5-(5-(chloromethyl)-2-methoxybenzy1)-6-methylpyrimidine-2,4-

diamine (1.0 eq) in neat triethyl phosphite (0.1M) was stirred at 140 °C for 2 h. The mixture 

was concentrated to give the title compound. 

Step 3: (34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzyl)phosphonic acid 

1004291 	To a stirred solution of diethyl (3-02-amino-4-(butylamino)-6-

methylpyrimidin-5-yl)methyl)-4-methoxybenzyl)phosphonate (1.0 eq) in DCM (0.04M) was 

added bromotrimethylsilane (4.0 eq). The resulting mixture was stirred for 2 h at rt and then 

partitioned between DCM/water. The organic layer was dried over Na2SO4, concentrated. 

The crude product was purified by prep-HPLC (mobile phase CH3CN/H20/NH3) and freeze- 
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dried to give a white powder, which was re-dissolved in MeCN/H20/1N HC1 (4:2:1) and 

freeze-dried to give the title compound as a white solid (HC1 salt). 

1004301 	LC-MS: [M+H] = 395.1 

1004311 	1HNMR (400 MHz, DMSO-c4) 5 12.64 (br s, 2H), 7.82 (t, J= 5.6 Hz, 1H), 

7.48 (br s, 211), 7.08 (d, J= 8.0 Hz, 1H), 6.91 (d, J= 8.4 Hz, 1H), 6.74 (s, 1H), 3.81 (s, 3H), 

3.66 (s, 2H), 3.37-3.34 (m, 2H), 2.80 (d, J= 20.9 Hz, 2H), 2.12 (s, 3H), 1.50-1.45 (m, 2H), 

1.27-1.22 (m, 2H), 0.86 (t, J= 7.2 Hz, 3H). 

Example 8: (S)-24(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-amino-6-

methylpyrimidin-4-yl)amino)pentan-1-ol (Compound 8) 

(S)-1-((tart-butyldiphenylsilyl)oxy)pentan-2-amine 

methyl 3-((2-ammo-4-chloro-6-methytpytimictin- 	methyl (S)-3-((2-amino-41(1 -Wert- 	 (S)-(3-((2-amino-4((1-((tort- 
5-yl)methyl)-4-methoxybenzoate 

	
butyldiphonyledyl)oxy)pentan-2-yl)amino)-6- 	 butyldiphenylsily1)oxy)pentan-2-yljamino)-6- 

methylpyrimIdin-5-ylimethyl)-4-rnethcxybenzoate 	methylpyrimidin-5-0methyl)-4-merthoxyphenyl)methanol 

(S)-5-(5-((2H-tetazo1-5-yOmethyl)-2-methoxybenzy1)- 	(S)-2-((5-(5-((2H-tetrazol-5-Amethyl)-2-methoxybenzy1)- 
N4-(1-((tart-butyleliphenylsily1)oxy)pentan-2-y1)-6- 	 2-amino-6-methylpyrimiclin-4-yl)amino)pentan-1-ol 

methylpyrimidine-2,4-diamine 
	

Chemical Formula: C20H2BN802 
Exact Mass: 412.23 

Step A: (S)-1-((tert-butyldiphenylsilyl)oxy)pentan-2-amine 

1004321 	A mixture of (S)-2-aminopentan-l-ol (1.0 eq) in DCM (0.2M), TEA (5.0 eq), 

and DMAP (0.3 eq) at 0 °C was added TBDPSCI (1.5 eq). The resulting mixture was stirred 

at rt for 3 h. The mixture was diluted with water and DCM, separated, and the aqueous layer 

was back-extracted with DCM twice. The combined organic layers were dried over Na2SO4, 

concentrated under reduced pressure. The residue was purified by flash column 

chromatography (eluent: DCM/MeOH = 200:1 to 80:1) to give the title compound as a brown 

oil. 

Preparation of methyl (S)-34(2-amino-44(1-((tert-butyldiphenylsilyl)oxy)pentan-2-

yl)am ino)-6-methyl py rim i d in-5-yl)m ethyl)-4-methoxybenzoate 

1004331 	Preparation of methyl (S)-3-02-amino-4-01-((tert-

butyldiphenylsilypoxy)pentan-2-yl)amino)-6-methylpyrimidin-5-yl)methyl)-4- 
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methoxybenzoate followed Example 1 — Step 4, but using methyl 3-((2-amino-4-chloro-6-

methylpyrimidin-5-yl)methyl)-4-methoxybenzoate instead of methyl 4-((2-amino-4-chloro-6-

methylpyrimidin-5-yl)methyl)-3-methoxybenzoate, and (S)-1-((tert-

butyldiphenylsilypoxy)pentan-2-amine instead of butan-1-amine. 

Preparation of (S)-(3-02-amino-44(1-((tert-butyldiplienyisilyl)oxy)pentan-2-y0amino)-

6-methylpyrimidin-5-y1)methyl)-4-methoxypheny()methanol 

1004341 	Preparation of (5)-(3-02-amino-4-01-((teri-butyldiphenylsilypoxy)pentan-2-

yl)amino)-6-methylpyrimidin-5-yOmethyl)-4-methoxyphenyOmethanol followed Example 1 

— Step 5, but using methyl (S)-342-amino-4-01-((tert-butyldiphenylsilypoxy)pentan-2-

y1)amino)-6-methylpyrimidin-5-yOmethyl)-4-methoxybenzoate instead of methyl 44(2-

amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-3-methoxybenzoate. 

Preparation of (S)-5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-N4-(1-((tert-

butyldiphenylsily1)oxy)pentan-2-y1)-6-methylpyrimidine-2,4-diamine 

1004351 	Preparation of (S)-5-(5-((2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-N4-(1-

((tert-butyldiphenylsilypoxy)pentan-2-y1)-6-methylpyrimidine-2,4-diamine followed 

Example 2 — Steps 1 to 3, but using (S)-(342-amino-4-(0-((tert-

butyldiphenylsilyl)oxy)pentan-2-yl)amino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxyphenyl)methanol instead of (4-02-amino-4-(butylamino)-6-methylpyrimidin-5-

yOmethyl)-3-methoxyphenyl)methanol. 

Preparation of (S)-24(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-amino-6-

methylpyrimidin-4-yl)amino)pentan-1-ol 

1004361 	To a solution of (5)-5-(5-((2H-tetrazol-5-yOmethyl)-2-methoxybenzyl)-N1-(1-

((tert-butyldiphenylsilypoxy)pentan-2-y1)-6-methylpyrimidine-2,4-diamine (1.0 eq) in 

anhydrous THE (0.05M) at 0 °C was added TBAF (10 eq). The resulting mixture was stirred 

at rt for 16 h. LCMS showed the reaction was completed. Then the mixture was concentrated 

under reduced pressure. The residue was purified by prep-HPLC (mobile phase 

CH3CN/H20/HCOOH), freeze-dried to give the title compound as a white solid (formic acid 

salt) 

1004371 	LC-MS: [M+H] = 413.2 

1004381 	1H NMR (400 MHz, D/VISO) 8 8.19 (s, 1H), 7.05 (d, ./= 8.4 Hz, 1H), 6.91 (d, 

J = 8.4 Hz, 1H), 6.85 (s, 1H), 6.68-6.60 (m, 2H), 6.39-6.34 (m, 1H), 4.23-4.20 (m, 1H), 3.99 
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(s, 2H), 3.81 (s, 311), 3.69-3.60 (s, 2H), 3.41-3.33 (m, 2H), 2.11 (s, 31-1), 1.48-1.45 (m, 1H), 

1.35-1.28 (m, 111), 1.13-1.09 (m, 211), 0.79 (t, J = 7.2 Hz, 3H). 

Example 9: 2-(34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yi)methyl)-4-

methoxypheny1)-2-methylpropanoic acid (Compound 9) 

2-(34(2-amino-4-(butylarrino)-6-rriathylpyritnidlit-5- 2-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5- 
AmethylY4-methoxypheny1)-2-methylpropanenfirlle yl)methyl)-4-methoxypheny1)-2-methylpropanoic acid 

Chemical Formula: C21H3oN403  
Exact Mass: 388.23 

Step 1: (4-methoxy-3-methylphenyl)methanol 

[00439] 	To a solution of methyl 4-methoxy-3-methylbenzoate (1.0 eq) in anhydrous 

THE (0.3M) at 0 °C was added dropwise LiA1H4  (2.5 M, 2.5 eq) under N2. The resulting 

mixture was stirred at r.t. for 2 h, then the mixture was quenched with 1.25 M NaOH solution 

at 0 °C and extracted with EtOAc for three times. The organic layer was dried over Na2SO4, 

concentrated under reduced pressure to give the title compound, which was used directly to 

next step without further purification. 

Step 2: 4-(chloromethyl)-1-methoxy-2-methylbenzene 

[00440] 	To a solution of (4-methoxy-3-methylphenyl)methanol (1.0 eq) in DCM 

(0.3M) at 0 °C was added SOC12 (2.0 eq). The resulting mixture was stirred at r.t. for 2 h. 
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Then the mixture was quenched with NaHCO3 solution and extracted with DCM. The organic 

layer was dried over Na2SO4, concentrated under reduced pressure to give the title compound 

as a yellow oil. 

Step 3: 2-(4-methoxy-3-methylphenyl)acetonitrile 

1004411 	To a solution of 4-(chloromethyl)-1-methoxy-2-methylbenzene (1.0 eq) in 1:1 

DMSO/DMF (0.5M) was added NaCN (3.0 eq). The resulting mixture was stirred at r.t. for 

16 h, then water was added and the mixture was extracted with EtOAc. The organic layer was 

washed with brine twice, dried over Na2SO4, concentrated under reduced pressure. The 

residue was purified by flash column chromatography (eluent: PE/EA = 100:1 to 30:1) to 

give the title compound as a yellowish oil. 

Step 4: 2-(4-methoxy-3-methylphenyl)-2-methylpropanenitrile 

1004421 	A mixture of 2-(4-methoxy-3-methylphenyl)acetonitrile (1.0 eq) in DMSO 

(0.4M) at 0 °C was added iodomethane (10 eq) and 50% NaOH solution (6.0 eq). The 

resulting mixture was stirred at r.t. for 3 h. Then the mixture was diluted with water and 

EtOAc, the aqueous layer was back-extracted with EtOAc twice. The organic layer was 

combined, dried over Na2SO4, concentrated under reduced pressure. The residue was purified 

by flash column chromatography (eluent: PE/EA = 100:1 to 30:1) to give the title compound 

as a slightly yellow oil. 

Step 5: 2-(3-(bromornethyl)-4-methoxypheny1)-2-methylpropanenitrile 

1004431 	To a solution of 2-(4-methoxy-3-methylphenyl)-2-methylpropanenitrile (1.0 

eq) in CC14 (0.2M) were added NBS (1.1 eq) and AIBN (0.2 eq). The resulting mixture was 

stirred at 95 °C for 16 h. Then the mixture was filtered and the filtration was concentrated 

under reduced pressure to give the crude product, which was purified by column 

chromatography on silica (eluent: PE/EA = 100:1 to 30:1) to give the title compound as a 

yellow oil. 

Step 6: ethyl 2-(5-(2-cyanopropan-2-yl)-2-methoxybenzyl)-3-oxobutanoate 

1004441 	To a solution of ethyl 3-oxobutanoate (1.2 eq) in anhydrous THE (0.17M) at 0 

°C was added portion-wise NaH (60% in mineral oil, 1.3 eq). After stirring for 10 min, a 

solution of 2-(3-(bromomethyl)-4-methoxyphenyl)-2-methylpropanenitrile (1.0 eq) in THE 

(0.3M) was added dropwise into the above mixture over 10 min. The resulting mixture was 

stirred at 70 °C for 16 h, quenched with water and the mixture was extracted with EtOAc, 

dried over Na2SO4, concentrated under reduced pressure. The residue was purified by column 
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chromatography on silica (eluent: PE/EA = 50:1 to 10:1) to give the title compound as a 

yellow oil. 

Step 7: 2-(3-((2-amino-4-hydroxy-6-methylpyrimidin-5-yl)methyl)-4-methoxypheny1)-2-

methylpropanenitrile 

1004451 	A mixture of ethyl 2-(5-(2-cyanopropan-2-y1)-2-methoxybenzy1)-3-

oxobutanoate (1.0 eq) and guanidine carbonate (1.0 eq) in Me0H (0.3M) was stirred at 65 °C 

for 16 h. The precipitated solid was collected by filtration. The solid was washed with water 

and dried in vacuum to give the title compound as a white solid. 

Step 8: 2-(3-((2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-methoxypheny1)-2-

methylpropanenitrile 

1004461 	To a solution of 2-(3-((2-amino-4-hydroxy-6-methylpyrimidin-5-yOmethyl)-4-

methoxypheny1)-2-methylpropanenitrile (1.0 eq) in POC13 (0.3M) was stirred at 100°C for 2 

h. The reaction mixture was allowed to cool to r.t. and POCI3 was evaporated to dryness 

under reduced pressure. The residue was diluted with water and adjusted pH to 8 with solid 

NaHCO3. Then the mixture was stirred at 50 °C for 1 h, cooled to r.t. and the precipitated 

solid was collected by filtration. The filter cake was washed with water, dried in vacuum to 

give the title compound as a white solid. 

Step 9: 2-(3-02-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxypheny1)-2-methylpropanenitrile 

1004471 	A mixture of 2-(3-((2-amino-4-chloro-6-methylpyri m idin-5-yl)methyl)-4-

methoxypheny1)-2-methylpropanenitrile (1.0 eq) in NMP (0.2M) was added butan-l-amine 

(4.5 eq) and stirred at 110 °C for 16 h. Then water and EtOA.c were added into the above 

mixture, the organic layer was dried over Na2SO4, concentrated under reduced pressure. The 

residue was purified by flash column chromatography (eluent: DCM/MeOFT === 100:1 to 10:1) 

to give the title compound as a white solid. 

Step 10: 2-(34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxypheny1)-2-methylpropanoic acid 

[004481 	A mixture of 2-(3-02-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-

4-methoxypheny1)-2-methylpropanenitrile (1.0 eq) in 1:1 ethane-1,2-diol/H20 (0.075M) was 

added KOH (10 eq) and stirred at 150 °C for 2 h. Then the mixture was allowed to cool to r.t. 

and adjusted pH to 8 with 1 M HC1 solution. The precipitated solid was filtered and washed 

with water for three times. The filter cake was dissolved in MeCN, H2O and 4M HC1 in 
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dioxane solution, then the solution was freeze-dried to give the title compound as a white 

solid (HC1 salt). 

1004491 	LC-MS: [M+H] = 387.2 

[00450] 	1H NMR (400 MHz, DMSO) if') 12.34 (s, 1H), 7.92 (s, 1H), 7.45 (br s, 2H), 

7.20 (d, J= 8.4 Hz, 111), 6.96 (d, J= 8.4 Hz, 1H), 6.85 (s, 1H), 3.82 (s, 3H), 3.70 (s, 2H), 3.5-

3.4 (m, 2H), 2.13 (s, 3H), 1.51-1.45 (m, 2H), 1.36 (s, 6H), 1.27-1.18 (m, 2H), 0.86 (t, J= 7.2 

Hz, 3H). 

Example 10: 5-(5-(2-(2H-tetrazol-5-yl)propan-2-y1)-2-methoxybenzyl)-N4-butyl-6-

methylpyrimidine-2,4-diamine (Compound 10) 

NH2  

N N 

5-(5-(2-(2H-tetrazol-5-yl)propan-2-y1)-2-methoxyberay1)- 
N4-butyl-6-methylpyrimidine-2,4-diarnine 

Chemical Formula: C211-t30N80 
Exact Mass: 410.25 

1004511 	A mixture of 2-(3-42-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-

4-methoxypheny1)-2-methylpropanenitrile (1.0 eq, Example 9 — Step 9) in dioxane (0.06M), 

TMSN3 (10 eq) and Bu2SnO (2.0 eq) was sealed into a tube reactor. The mixture was stirred 

at 125 °C for 16 h. LCMS showed the reaction was completed. Then the mixture was 

concentrated under reduced pressure. The residue was purified by prep-HPLC (mobile phase 

CH3CN/H20/HCOOH), freeze-dried to give the title compound as a white solid (formic acid 

salt) 

1004521 	LC-MS: [M+H]+  = 411.2 

1004531 	1H NMR (400 MHz, DMSO) 6 6.97 (d, J= 6.4 Hz, 1H), 6.88 (d, J= 8.4 Hz, 

1H), 6.72 (s, 1H), 6.44 (br s, 1H), 6.16 (br s, 214), 3.79 (s, 314), 3.58 (s, 2H), 3.27-3.25 (m, 

2H), 1.98 (s, 3H), 1.61 (s, 611), 1.44-1.40 (m, 2H), 1.24-1.18 (m, 2H), 0.85 (t, J= 7.2 Hz, 

3H). 
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Example 1 1: N4-buty1-5-(2-methoxy-5-(2H-tetrazol-5-yl)benzy1)-6-methylpyrimidine-

2,4-diamine (Compound 11) 

3-((2-amino4-(butylamino)-6-methylpyrimidin- 	 N4-buty1-5-(2-methoxy-5-(2H-tetrazol-5- 
5-Amethyl)-4-methoxybenzonitrile 	 yl)benzy1)-6-methylpyrImidlne-2,4-diamine 

Chemical Formula: C18H24N80 
Exact Mass: 368.21 

Step 1: 4-bromo-2-(bromomethyl)-1-methoxybenzene 

[004541 	A mixture of 4-bromo-l-methoxy-2-methylbenzene (1.0 eq) in CC14 (0.3M), 

NBS (1.1 eq), and A1BN (0.2 eq) was stirred at 95 °C for 3 h. Then the mixture was filtered 

and the filtration was concentrated under reduced pressure to give the crude product, which 

was purified by column chromatography on a silica gel (eluent: PE) to give the title 

compound as a white solid. 

Step 2: ethyl 2-(5-bromo-2-methoxybenzyl)-3-oxobutanoate 

1004551 	To a stirred solution of ethyl 3-oxobutanoate (1.2 eq) in anhydrous THF 

(0.5M) at 0 °C was added portion-wise 60% NaH (1.3 eq). After stirring for 10 min, a 

solution of 4-bromo-2-(bromomethy I )-1-inethoxybenzene (1.0 eq) in THF (0.8M) was added 

dropwise into the above mixture over 10 min. Then the resulting mixture was stirred at 70 °C 

for 16 h, water was added and extracted with EtOA.c. The combined organic phase was dried 

over Na2SO4, concentrated under reduced pressure. The residue was purified by column 

chromatography on a silica gel (eluent: PE/EA = 100:1 to 1.0:1) to give the title compound as 

yellow oil. 

149 



WO 2018/106606 	 PCT/US2017/064541 

Step 3: 2-amino-5-(5-bromo-2-methcixybenzy1)-6-methylpyrimidin-4-ol 

1004561 	A mixture of ethyl 2-(5-bromo-2-methoxybenzyl)-3-oxobutanoate (1.0 eq) and 

guanidine carbonate (1.0 eq) in Me0H (0.314) was stirred at 65 °C for 16 h. After the reaction 

was completed, the mixture was cooled to r.t. The precipitated solid was collected by 

filtration and the filter cake was washed with water, dried in vacuum to give the title 

compound as a white solid. 

Step 4: 5-(5-bromo-2-methoxybenzyl)-4-chloro-6-methylpyrimidin-2-amine 

1004571 	To a solution of 2-amino-5-(5-bromo-2-methoxybenzyl)-6-methylpyrimidin-4-

ol (1.0 eq) in POC13 (0.5M) was stirred at 100°C for 16 h. The reaction mixture was allowed 

to cool to r.t. and POC13 was evaporated to dryness under reduced pressure. The residue was 

diluted with water and adjusted pH to 8 with NaHCO3 solid, and then the mixture was stirred 

at 50 °C for 1 h, cooled to r.t. The precipitated solid was collected by filtration. The filter 

cake was washed with water and Me0H, dried in vacuum to give the title compound as a 

white solid. 

Step 5: 5-(5-bromo-2-methoxybenzyl)-N4-butyl-6-methylpyrimidine-2,4-diamine 

1004581 	A mixture of 5-(5-bromo-2-methoxybenzyl)-4-chloro-6-methylpyrimidin-2-

amine (1.0 eq) in NMP (0.4M) and butan-l-amine (4.5 eq) was stirred at 130 °C for 16 h. The 

mixture was diluted with water and EtOAc, the organic layer was washed with brine and 

dried over Na2SO4, concentrated under reduced pressure. The residue was purified by flash 

column chromatography (eluent: DCMIMeOH = 500:1 to 50:1) to give the title compound as 

a white solid. 

Step 6: 34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzonitrile 

1004591 	A mixture of 5-(5-bromo-2-methoxybenzyp-M-buty1-6-methylpyrimidine-

2,4-diamine (1.0 eq) in DMF (0.1M), Zn(CN)2 (1.5 eq), Pd2(dba)3 (0.08 eq), and X-Phos (0.2 

eq) was stirred at 110 °C for 1 h under Argon atmosphere. The resulting mixture was allowed 

to cool to r.t. and diluted with water and EtOAc. The organic layer was separated, dried over 

Na2SO4, concentrated under reduced pressure. The residue was purified by flash column 

chromatography (eluent: DCM/Me0H = 100:1 to 10:1) to give the title compound as a white 

solid. 
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Step 7: N4-butyl-5-(2-methoxy-5-(2H-tetrazol-5-y1)benzyl)-6-methylpyrimidine-2,4-

diamine 

1004601 	A mixture of 3-02-amino-4-(butylamino)-6-methylpyrimidin-5-yOmethyl)-4-

methoxybenzonitrile (1.0 eq) in dioxane (0.07M), TMSN3 (10 eq) and Bu2SnO (2.0 eq) was 

stirred at 120 °C for 4 h. LCMS showed the reaction was completed. Then the mixture was 

concentrated under reduced pressure. The residue was purified by prep-HPLC (mobile phase 

CH3CN/H20/HCOOH), freeze-dried to give the title compound as a white solid (formic acid 

salt). 

[004611 	LC-MS: [M+H] = 369.1 

1004621 	1H NMR (400 MHz, D/VISO) 8 7.84 (d, J= 8.4 Hz, 1H), 7.56 (br s, 1H), 7.44 

(s, 1H), 7.09 (d, J= 8.4 Hz, 1H), 7.05 (br s, 2H), 3.90 (s, 311), 3.73 (s, 211), 3.4-3.3 (m, 2H), 

2.13 (s, 3H), 1.49-1.41 (m, 2H), 1.19-1.12 (m, 21-1), 0.76 (t, J= 7.6 Hz, 31-1). 

Example 12: (34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxyphenyl)phosphonic acid (Compound 12) 

N4-butyl-5-(5-iodo-2-methoxybenzy1)-6-
methylpyrimidina-2,4-diarnine 

diethyl (3-p-amino-4-(butylamlno)-6-methylpyrimidin-5- 	(3-p-amino-4-(butylamlno)-6-rnethylpyrimidin-5- 
Amethyl)-4-methoxyphenyl)phosphonate 	y1)mathyli-4-meihoxyphonyl)phosphonic add 

Chemical Formula: C17H25N404P 
Exact Mass: 380.16 

Preparation of N4-buty1-5-(5-iodo-2-methoxybenzyI)-6-methylpyrimidine-2,4-diamine 

1004631 	Preparation of Ark-buty1-5-(5-iodo-2-methoxybenzy1)-6-methylpyrimidine-2,4-

diamine followed the protocols described for Example 11 - Step 1 to 5, but using 4-iodo-l-

methoxy-2-methylbenzene instead of 4-bromo-l-methoxy-2-methylbenzene in Step 1. 

Step 1: diethyl (3-02-atnino-1-(butylamino)-6-methylpyritnidin-5-Amethyl)-4-

methoxyphenyl)phosphonate 

1004641 	To a solution of N4-buty1-5-(5-iodo-2-methoxybenzyI)-6-methylpyrimidine-

2,4-diamine (1.0 eq) in toluene (0.06M), diethylphosphite (3.5 eq) and triethylamine (6.0 eq) 

was added Pd(dppf)C12 (0.05 eq). The mixture was stirred at 110°C for 16 h. The reaction 

mixture was allowed to cool to r.t. and was evaporated to dryness under reduced pressure to 

afford the crude product which was purified by flash column chromatography (eluent: 

DCM/Me0H = 50:1 to 10:1) to give the title compound. 
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Step 2: (34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-methoxypheny1)-

phosphonic acid 

[004651 	To a solution of diethyl (3-02-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-4-methoxyphenyl)phosphonate (1.0 eq) in DCM (0.08M) was added dropwise 

TMSBr (20 eq). The mixture was stirred at rt for 2 h . The reaction mixture was diluted with 

water and DCM, the organic layer was washed with brine and dried over Na2SO4, 

concentrated under reduced pressure. The residue was purified by prep-HPLC (mobile phase 

CH3CN/H20/FICOOH), freeze-dried to give the title compound as a white solid (formic acid 

salt). 

1004661 	LC-MS: [vl-FH]= 381.3 

1004671 	1H NMR (400 MHz, DMSO-d6) 6 12.00 (s, 1H), 7.99 (t, J= 4.8 Hz, 1H), 7.59-

7.53 (m, 1H), 7.47 (br s, 2H), 7.10-7.06 (m, 2H), 3.89 (s, 3H), 3.72 (s, 2H), 3.40-3.35 (m, 

2H), 2.10 (s, 3H), 1.53-1.45 (m, 2H), 1.25-1.19 (m, 2H), 0.87 (t, J= 7.2 Hz, 3H). 

Example 13: 5-(5-(1-(2H-tetrazol-5-yl)cyclopropy1)-2-methoxybenzyl)-N4-butyl-6-

methylpyrimidine-2,4-diamine (Compound 13) 

1-bromo-2-chloroethane 

NC Et3NBnCi, NaOH NC 

     

     

          

        

NC 
H 

2-(4-methoxy-3-methylphenyl)acetonitrile 1-(3-((2-amlna-4-(butylarnino)-6-methylpyrimidln-5- 
methyiphenyl)cycinpropane-1-carbonitrile 	yt)methyl)-4-methoxyphenyijeycloproparie-1-carbonitrile 

1-(4-methoxy-3- 

TMSNs, BusSnO 

5-(5-(1-(2H-tetrazol-5-yl)cyclopropy1)-2-metioxybenzyl)- 
N4-buty1-6-methylpyrimidlne-Z4-diamine 

Chemical Formula: C211-122N80 
Exact Mass: 408.24 

Step 1: 1-(4-methoxy-3-methylphenyl)cyclopropane-1-carbonitrile: 

1004681 	To a flask containing 2-(4-methoxy-3-methylphenyl)acetonitrile (1.0 eq, 

Example 9 — Step 3), 1-bromo-2-chloroethane (1.5 eq), Et3NBnC1 (0.02 eq) was added 

0.77g/mL NaOH solution (6.0 eq). The resulting mixture was stirred overnight at 50 °C. The 

mixture was partitioned between EA/water. The organic layer was dried over Na2SO4, 

concentrated and purified by flash chromatography on silica (eluent PE/EA = 100:1-20:1) to 

give the title compound. 
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Preparation of 1434(2-amino—I-( b u ty la m i n o)-6-m ethylpyrimidin-5-yOmethyl)-4-

methoxyphenyl)cyclopropane-1 -carbon itrile 

1004691 	Preparation of 1-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-4-methoxyphenyl)cyclopropane-l-carbonitrile following protocols described in 

Example 9: Step 5 to 9, but using 1-(4-methoxy-3-methylphenyl)cyclopropane-1-carbonitrile 

instead of 2-(4-methoxy-3-methylphenyl)-2-methylpropanenitrile in Step 5. 

Preparation of 5-(5-(1-(2H-tetrazol-5-yl)cyclopropyI)-2-methoxybenzyl)-N4-butyl-6-

methylpyrimidine-2,4-diamine: 

1004701 	A mixture of 1-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-

4-methoxyphenyl)cyclopropane-l-carbonitrile (1.0 eq) in dioxane (0.1M), TMSN3 (10.0 eq), 

Bu2SnO (2.0 eq) was stirred overnight at 120 °C. The reaction was monitored by LC-MS. The 

mixture was concentrated and purified by prep-HPLC (mobile phase CH3CN/H20/HCOOH), 

freeze-dried to give the title compound as a white powder (formic acid salt). 

1004711 	LC-MS: [M-F-H] =409.2 

1004721 	1H NMR (400 MHz, DMSO-d6) .6 8.19 (s, 1H), 7.16 (d, J= 8.8 Hz, 1H), 6.92 

(d, J= 8.4 Hz, 1H), 6.77 (s, 1H), 6.69 (br s, 1H), 6.42 (br s, 2H), 3.82 (s, 3H), 3.61 (s, 2H), 

3.30-3.25 (m, 2H), 2.03 (s, 311), 1.43-1.35 (m, 4H), 1.21-1.11 (m, 4H), 0.83 (t, J= 7.2 Hz, 

3H). 

Example 14: 1-(34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxyphenyl)cyclopropane-l-carboxylic acid (Compound 14) 

 

NH2 

N N 

 

KOH 

 

NH2  

N)k-N 

   

   

NC 
H 

 

HO 

1-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4- 
methoxyphenyl)cyclopropane-1-carboxylic acid 

Chemical Formula: C21H28N403  
Exact Mass: 384.22 

1004731 	A mixture of 1-(342-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-

4-methoxyphenyl)cyclopropane-l-carbonitrile (1.0 eq) in 1:1 ethylene glycol/H20 (0.1M) 

and KOH (10 eq) was stirred for 3 h at 150 °C. The reaction was monitored by LC-MS until 

completion. The mixture was neutralized with 1 N HC1 to pH = 7. The resulting suspension 

was filtered. The filter cake was washed with water. To the solid was added MeCN, H2O and 

143-02-amino-4-(butylatnino)-8-methylpyrimidin-5-
yl)methyl)-4-methoxypheny0cyclopropane-1-carbonitrile 
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4N HCl/dioxane. The solution was freeze-dried to give the title compound as a white solid 

(HC1 salt). 

1004741 	LC-MS: [M+11] =385.2 

[004751 	1HNMR (400 MHz, DMSO-c4) 6 12.21 (s, 1H), 12.16 (s, 1H), 7.90 (t, J = 5.2 

Hz, 1H), 7.41 (br s, 2H), 7.16 (d, J= 6.0 Hz, 111), 6.92 (d, J= 8.4 Hz, 1H), 6.81 (s, 1H), 3.81 

(s, 3H), 3.68 (s, 2H), 3.4-3.3 (m, 2H), 2.12 (s, 3H), 1.51-1.43 (m, 2H), 1.38 (s, 2H), 1.26-1.17 

(m, 2H), 0.99 (s, 2H), 0.86 (t, J = 7.2 Hz, 311). 

Example 15: 3-(2-amino-6-(butylamino)-5-(2-methoxybenzyl)pyrimidin-4-yl)propanoic 

acid (Compound 15) 

ethyl (E)4-(4.4.5,5-tetramethy1-
1,3,2-dioxaborolan-2-yllacrylate 

rfilhl 2 

N" 

HO".\,
„  

'OH 
POCI3  

EtO
NTI
,,,%-k„,. B-0 

POPPOCl2 

Et0,
11
,. 

O 

 

  

  

ethyl (E)-3-(2-amino-6-(butylamino)-5-(2- 	 ethyl 3-(2-amino-6-(butylamino)-5-(2- 
	 3-(2-amino-8-(butylamino)-5-(2- 

methoxybenzyl)pyrimidin-4-yljacrylate 	 methoxybenryl)pyrimIdln-4-y0propanoate 	methoxybenzyl)pyrimidin-4-yl)propanoic acid 
Chemical Formula: C49H2e,N403  

Exact Mass: 358.20 

Step 1: 1-(bromomethyl)-2-methoxybenzene 

1004761 	To a solution of 1-methoxy-2-methylbenzene (1 eq) in CC14 (0.9M) was added 

AIBN (0.2 eq) and NBS (1.1 eq). The reaction was heated at reflux for 2 h. After the reaction 

was completed, the reaction was concentrated and diluted with water. The aqueous phase was 

extracted with DCM. Combined organic layers were washed with water then brine, dried over 

Na2SO4, and concentrated to give the title compound as a light yellow oil. 

Step 2: dimethyl 2-(2-methoxybenzyl)malonate 

1004771 	To a solution of dimethyl malonate (1.2 eq) in THE (0.4M) was added NaH 

(1.25eq) at 0°C in portions under nitrogen. The solution was stirred at 0°C for 15 min, and 1- 
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(bromomethyl)-2-methoxybenzene (1.0 eq) was added. The reaction was stirred for 2 h at 

room temperature. After the reaction was completed, the reaction was quenched by addition 

of water. The aqueous phase was extracted with EA. Combined organic layers were washed 

with water, then brine, dried over Na2SO4, and concentrated. The crude product was purified 

by column chromatography (PE/EA=40:1) to give the title compound as light yellow oil. 

Step 3: 2-amino-5-(2-methoxybenzyl)pyrimidine-4,6-diol 

1004781 	To a solution of dimethyl 2-(2-methoxybenzyl)malonate (1.0 eq) in Me0H 

(0.4M) was added guanidine carbonate (1.0 eq). The reaction was heated at 75 °C for 16 h 

under nitrogen. After cooling, the solid particles were filtered and collected from the solution 

to give the title compound as a white solid. 

Step 4: 4,6-dichloro-5-(2-methoxybenzyl)pyrimidin-2-amine 

1004791 	To a suspension of 2-amino-5-(2-methoxybenzyl)pyrimidine-4,6-diol (1.0 eq) 

in POC13 (0.4M) was added 2 drops of DMF. The reaction was heated at 100 °C for 15 h 

under nitrogen. After cooling, the solution was poured into ice-water. The solid particles were 

filtered and collected from the solution to give the title compound as a white solid. 

Step 5: ethyl (E)-3-(2-amino-6-chloro-5-(2-methoxybenzyl)pyrimidin-4-yl)acrylate 

1004801 	To a solution of 4,6-dichloro-5-(2-methoxybenzyl)pyrimidin-2-amine (1.0 eq) 

in 3:1 dioxane/H20 (0.14M) was added ethyl (E)-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yl)acrylate (1.2 eq), K2CO3 (2.0 eq), and Pd(dpp0C12 (0.1 eq). The mixture was stirred at 

100 °C for 3 h under nitrogen. The reaction was diluted with water, and the aqueous phase 

was extracted with EA. Combined organic layers were washed with water, then brine, dried 

over Na2SO4, and concentrated. The crude product was purified by column chromatography 

(PE/EA=40:3) to give the title compound as light yellow solid. 

Step 6: ethyl (E)-3-(2-amino-6-(butylamino)-5-(2-methoxybenzyl)pyrimidin-4-

yl)acrylate 

1004811 	To a solution of ethyl (E)-3-(2-amino-6-chloro-5-(2- 

methoxybenzyppyrimidin-4-ypacrylate (1.0 eq) in NMP (0.2M) was added butan-l-amine 

(3.0 eq) and DIEA (3.0 eq), and the mixture was stirred at 150 °C for 2 h. After the reaction 

was completed, the reaction was diluted with water. The aqueous phase was extracted with 

EA. Combined organic layers were washed with water, then brine, dried over Na2SO4, and 

concentrated. The crude product was purified by column chromatography 

(DCM/Me0H=10:1) to give the title compound as a yellow oil. 
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Step 7: ethyl 3-(2-amino-6-(butylamino)-5-(2-methoxybenzyl)pyrimidin-4-yl)propanoate 

100482] 	To a solution of ethyl (E)-3-(2-amino-6-(butylamino)-5-(2-

methoxybenzyppyrimidin-4-ypacrylate (1.0 eq) in Me0H (0.04M) was added Pd/C (1/3 

weight eq). The mixture was stirred at room temperature for 1 h under hydrogen. After the 

reaction was completed, the solid particles were filtered off and the filtrate was concentrated 

to give the title compound as a yellow oil. 

Step 8: 3-(2-amino-6-(butylamino)-5-(2-methoxybenzyl)pyrimidin-4-yl)propanoic acid 

1004831 	To a solution of ethyl 3-(2-amino-6-(butylamino)-5-(2-

methoxybenzyl)pyrimidin-4-yl)propanoate (l eq) in 1:1 Me0H/H20 (0.04M) was added 

NaOH (5.0 eq). The solution was stirred at room temperature for 1 h. After the reaction was 

completed, the pH was adjusted to 7 using acetic acid, and the solution was concentrated and 

purified by prep-HPLC (mobile phase: NH3.H20/MeCN/H20) to give the title compound as a 

white solid (ammonium salt). 

1004841 	LC-MS: [M+11] =359.4 

1004851 	1H NMR(400 MHz, Me0D) (5 7.23 (t, J= 6.8 Hz, 1H), 6.99 (d, J= 8.0 Hz, 

1H), 6.91-6.88 (m, 2H), 3.90 (s, 3H), 3.80 (s, 2H), 3.44 (t, J= 6.8 Hz, 2H), 2.85 (t, J= 6.0 

Hz, 2H), 2.42 (t, J= 6.0 Hz 2H), 1.51-1.46 (m, 2H), 1.25-1.19 (m, 2H), 0.88 (t, J= 6.8 Hz, 

3H). 

Example 16: 2-(34(2-amino-4-(butylamino)-6-methylpyrimiditi-5-yOmethyl)-4-

methoxybenzamido)ethane-1-sulfoitic acid (Compound 16) 

methyl 3-((2-amlno-4(butylamine)-6-
methylpyrImIdln-5-yl)methy1)-4-methoxyberocale 

3-((2-amino-4-(butylarnino)43-methylpyrimidin-5-
Amethyl)-4-methoxybenzeic acid 

2-(3-p-aminc-4-(butylamine}-6-methylpyrimidin-5- 
yl)melhyl)-4-methexybenzarnido)ethene-1-sultenIc acid 

Chemical Formula: C20H2eN505S 
Exact Mass: 451.19 

1004861 	Preparation of methyl 3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-4-methoxybenzoate followed Example 1— Steps 1 to 4, but using methyl 3-

(bromo-methyl)-4-methoxybenzoate as the starting material in Step 1. 

Step 1: 3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-methoxybenzoic 

acid 

1004871 	To a suspension of methyl 342-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-4-methoxybenzoate (1.0 eq) in Me0H (0.3M) was added IN NaOH (5.0 eq). The 
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resulting mixture was stirred at 60 °C for 2 h. The reaction was monitored by TLC. The 

mixture was cooled to rt. The mixture was neutralized with 2N HC1 and purified to give the 

title compound. 

Step 2: 2-(3-((2-amino-1-(butylamino)-6-methylpyrimidin-5-y1)methyl)-4-methoxybenz-

amido)ethane-1-sulfonic acid 

1004881 	To a solution of 3-02-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-

4-methoxy-benzoic acid (1.0 eq) in DMF (0.6M) was added HATU (1.0 eq), 2-aminoethane-

1 -sulfonic acid (1.1 eq) and DEEA (3.0 eq). The resulting mixture was stirred at rt for 3 h. The 

mixture was filtered and the filtrate was purified by prep-HPLC (mobile phase 

CH3CN/H20/HCOOH), then freeze-dried to give the title compound as a white solid. 

1004891 	LC-MS: [M+H]+  = 452.2 

1004901 	1H NMR (400 MHz, DMSO) 11.89 (s, 1H), 8.35 (t, J = 3.2 Hz, 1H), 7.90 (s, 

1H), 7.68 (d, I = 8.4 Hz, 1H), 7.40 (br s, 2H), 7.26 (s, 1H), 7.09 (d, J = 8.4 Hz, 1H), 3.90 (s, 

31-I), 3.71 (s, 2H), 3.48-3.42 (m, 2H), 3.39-3.33 (m, 2H), 2.62 (t, J= 6.8 Hz, 2H), 2.12 (s, 

3H), 1.49-1.41 (m, 2H), 1.23-1.15 (m, 2H), 0.82 (t, J = 7.2 Hz, 3H). 

Example 17: 3-02-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzenestilfonic acid (Compound 17) 

 

,
311!"
,
i2 

N N 

  

r2 

N 
H2, Pd/C 

H H 
CISO3H 

 

5-(5-bromo-2-methoxybenzy1)-M-butyl-6- 	N4-buty1-5-(2-methoxybenzy1)-6- 
rhethylpyrimidine-2,4-diamine 	 mathylpyrimidine-2,4-diamine 

NH2  

NN 

3-((2-amino-4-(butylemino)-6-methylpyrimidin-5- 
yOmethyl)-4-methoxybenzenesultonio add 

Chemical Formula: C17H24N404S 

3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-
Amethyl)-4-methoxybenzenesulfonyi chloride 

Exact Mass: 380.16 

100491. 1 	Preparation of 5-(5-bromo-2-methoxybenzy1)-/V4-buty1-6-methylpyrimidine- 

2,4-diamine followed Example 1 — Steps 1 to 4, but 4-bromo-2-(bromomethyl)-1-

methoxybenzene as the starting material in Step 1. 
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Step 1: N4-butyl-5-(2-methoxybenzy1)-6-methylpyrimidine-2,4-diamine 

1004921 	To a stirred solution of 5-(5-bromo-2-methoxybenzy1)-N4-buty1-6-

methylpyrimidine-2,4-diamine (1.0 eq) in Me0H (0.1M) was added Pd/C (10% wt eq). The 

resulting mixture was stirred at rt for 1 h under H2 atmosphere, and then filtered. The filtrate 

was concentrated to give the title compound. 

Step 2: 34(2-amino-4-(butylamino)-6-methylpyrimidin-5-Amethyl)-4-methoxybenzene-

sulfonyl chloride 

1004931 	M-butyl-5-(2-methoxybenzy1)-6-methylpyrimidine-2,4-diamine (1.0 eq) in 

C1SO3H (0.7M) was stirred at rt for 2 h, and then poured into ice water. The mixture was 

partitioned between DCM/water. The organic layer was dried over Na2SO4, filtered, 

concentrated to give the title compound. 

Step 3: 34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzenesulfonic acid 

1004941 	To a stirred solution of 3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-4-methoxybenzene-sulfonyl chloride (1.0 eq) in 1:1 MeCN/H20 (0.025M) was 

added K2CO3 (2.0 eq). The resulting mixture was stirred overnight at rt and then 

concentrated. The residue was purified by prep-HPLC (mobile phase 

CH3CN/H20/HCOOH), freeze-dried to give the title compound. 

100495] 	LC-MS: [M-H]'= 379.2 

100496] 	t H NMR (400 MHz, DMSO-d6) d 11.92 (br s, 1H), 7.79 (br s, 1H), 7.46 (d, J 

= 6.8 Hz, 1H), 7.22 (br s, 2H), 7.04 (s, 1H), 6.95 (d, J= 8.4 Hz, 1H), 3.85 (s, 3H), 3.68 (s, 

2H), 3.37-3.34 (m, 2H), 2.08 (s, 3H), 1.54-1.44 (m, 2H), 1.26-1.23 (m, 2H), 0.86 (t, J= 7.2 

Hz, 3H). 

Example 18: (S)-34(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzy1)-2-amino-6-

methylpyrimidin-4-y1)amino)heptan-l-ol (Compound 18) 

NH2 	OH 

N'-LN 

H 

HN or 
(S)-34(5-(54(2H-tetazol-5-yl)methyl)-2-methoxybenzyi)-2- 

amino-6-methyloyrimidin-4-y1)amino)hoptan-1-ot 
Chemical Formula: C22H32Ne02 

Exact Mass: 440.26 

1004971 	The title compound is prepared following the protocols described in Example 

8, but using (S)-3-aminoheptan-1-ol (from J. Med. Chem. 2016, 59, 7936-7949) instead of 
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(S)-2-aminopentan-1-ol in Step A. In the final step, the crude product was purified by prep-

HPLC (mobile phase CH3CN/H20/HCOOH), then freeze-dried to give the title compound as 

a white solid (formic acid salt). 

[004981 	LC-MS: [M+Hr = 441.3 

1004991 	1 H NMR (400 MHz, DMSO) 8 8.22 (s, 1H), 7.03 (d, J= 8.8 Hz, 1 H), 6.90 (d, 

J= 8.4 Hz, 1 H), 6.78 (s, 1H), 6.52 (s, 2H), 6.35 (d, J= 8.0 Hz, 1 H), 4.27-4.21 (m, 1H), 

3.99-3.91 (m, 2H), 3.80 (s, 3H), 3.62 (s, 2H), 3.39-3.26 (m, 3H), 2.07 (s, 3H), 1.64-1.50 (m, 

2H), 1.48-1.37 (m, 2H), 1.24-1.14 (m, 2H), 1.12-1.04 (m, 2H), 0.76 (t, J= 7.2 Hz, 3 H). 

Example 19: 3-(2-amino-6-(butylamino)-5-(4-methoxyphenethyl)pyrimidin-4-yl)pro-

panoic acid (Compound 19) 

ethyl (E)-3-(4,4,5,54etramethy1- 
1,3,2-dioxaborolan-2-yl)acrylate 

2-aminopyrimidine-4,6-diol 	 4,6-diehioropyrtraidirt-2-amine 

0 

ethyl (E)-3-(2-amino43- 
chioropyrImIdin-4-yl)acrylate 

EtO 
H2, Pd/C 

NH, 

NON 

EtOy...„.„ 
H 

0 H 

   

  

OMe OMe 

 

 

OMe 

  

ethyl 3-(2-amino-6-(butylamlno)-5-((4-
mettioxyphenyl)ettlynyl)pyrimidin-4-yl)propanoate 

ethyl 3-(2-amino-6-(hublamino)-544-
inethoxyphenethyl)pyrimidin-4-y1)propanoate 

3-(2-amino-6-(butylarnino)-5-(4- 
methoxyphenethyl)pyrimidin-4-yljpropanoic acid 

Chemical Formula: C20H2eN403  
Exact Mass: 372.22 

Step 1: 4,6-dichloropyrimidin-2-amine 

[005001 	To a solution of 2-aminopyrimidine-4,6-diol (1.0 eq) in POC13 (1M) was 

stirred at 100 °C for 4 h. The reaction mixture was allowed to cool to It and the mixture was 

poured into ice-water. The precipitated solid was collected by filtration. The solid was 

washed with water and dried in vacuum to give the title compound as a yellow solid. 
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Step 2: ethyl (E)-3-(2-amino-6-chloropyrimidin-4-yl)acrylate 

1005011 	To a solution of 4,6-dichloropyrimidin-2-amine (1.0 eq) in 3:1 dioxane/H20 

(0.3M) was added ethyl (E)-3-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2-yOacrylate (1.1 eq), 

K2CO3 (2.0 eq), and Pd(dppf)Cl2 (0.1 eq). The mixture was stirred at 100 °C for 2 h under 

nitrogen. The reaction was diluted with water, and the aqueous layer was extracted with EA. 

The combined organic layers were washed with water, brine, dried over Na2SO4, and 

concentrated. The crude product was purified by column chromatography (PE/EA=10:1) to 

give the title compound as a yellow solid. 

Step 3: ethyl (E)-3-(2-amino-6-(butylamino)pyrimidin-4-yl)acrylate 

1005021 	To a solution of ethyl (E)-3-(2-amino-6-chloropyrimidin-4-yl)acrylate (1.0 eq) 

in NMP (0.4M) was added butan-l-amine (3.0 eq) and DIEA (3.0 eq). The mixture was 

stirred at 150 °C for 3 h. The reaction was diluted with water, and the aqueous phase was 

extracted with EA. The combined organic layers were washed with water, brine, dried over 

Na2SO4, and concentrated. The crude product was purified by column chromatography 

(PE/EA=1:1) to give the title compound as a yellow solid. 

Step 4: ethyl 3-(2-amino-6-(butylamino)pyrimidin-4-yl)propanoate 

1005031 	To a solution of ethyl (E)-3-(2-amino-6-(butylamino)pyrimidin-4-yl)acrylate 

(1.0 eq) in Me0H (0.2M) was added Pd/C (20% wt eq). The mixture was stirred at 25 °C for 

2 h under H2 and then filtered. The filtrate was concentrated to give the title compound as a 

colored solid. 

Step 5: ethyl 3-(2-amino-6-(butylamino)-5-iodopyrimidin-4-yl)propanoate 

1005041 	To a solution of ethyl 3-(2-amino-6-(butylamino)pyrimidin-4-yl)propanoate 

(1.0 eq) in 2:1 DC/V1/H20 (0.05M) was added NaOH (2.0 eq), followed by 12(1.0 eq). The 

mixture was stirred at 25 °C for 16 h. The reaction was diluted with water, and the aqueous 

phase was extracted with EA. The combined organic layers were washed with water, brine, 

dried over Na2SO4, and concentrated. The crude product was purified by column 

chromatography (PE/EA=4:3) to give the title compound as a yellow solid. 

Step 6: ethyl 3-(2-amino-6-(butylamino)-5-((4-methoxyphenyl)ethynyl)py rim idin-4-

yl)p ropanoate 

[005051 	To a solution of ethyl 3-(2-amino-6-(butylamino)-5-iodopyrimidin-4-

yl)propanoate (1.0 eq) in DMF (0.1M) was added 1-ethynyl-4-methoxybenzene (1.2 eq), 

TEA (1/5th  reaction volume), CuI (0.2 eq), and Pd(PPh3)2Cl2 (0.1 eq). The mixture was stirred 
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at 50 °C for 16 h under nitrogen. The reaction was diluted with water, and the aqueous phase 

was extracted with EA. The combined organic layers were washed with water, brine, dried 

over Na2SO4, and concentrated. The crude product was purified by column chromatography 

(PE/EA=1:1) to give the title compound as a brown oil. 

Step 7: ethyl 3-(2-amino-6-(butylamino)-5-(4-methoxyphenethyl)pyrimidin-4-

yl)propanoate 

[00506] 	To a solution of ethyl 3-(2-amino-6-(butylamino)-5-((4- 

methoxyphenypethynyl)pyrimidin-4-yl)propanoate (1.0 eq) in Me0H (0.08M) was added 

Pd/C (30% wt eq). The mixture was stirred at 50 °C for 2 h under H2 and then filtered. The 

filtrate was concentrated to give the title compound as a yellow oil. 

Step 8: 3-(2-amino-6-(butylamino)-5-(4-methoxyphenethyl)pyrimidin-4-yl)propanoic 

acid 

1005071 	To a solution of ethyl 3-(2-amino-6-(butylamino)-5-(4-

methoxyphenethyl)pyrimidin-4-yl)propanoate (1.0 eq) in 1:1 Me0H/H20 (0.2M) was added 

NaOH (5.0 eq). The resulting mixture was stirred at 25 °C for 1 h. The pH was adjusted to 7 

using acetic acid, and the solution was concentrated and purified by prep-HPLC (mobile 

phase: NH4OH/MeCN/H20) to give the title compound as a white solid (ammonium salt). 

[005081 	LC-MS: [M+H]+  = 373.4 

[00509] 	1 H NMR (400 MHz, CD3OD) 6 7.00 (d, J= 8.4 Hz, 2H), 6.81 (d, J = 8.8 Hz, 

2H), 3.75 (s, 3H), 3.48 (t, = 7.6 Hz, 2H), 2.75-2.71 (m, 4H), 2.43 (t, = 6.0 Hz, 2H), 2.18 

(t, J = 6.4 Hz, 2H), 1.60-1.54 (m, 2H), 1.40-1.35 (m, 2H), 0.97 (t, J = 6.8 Hz, 3H) 
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Example 20A: (S)-34(5-(54(2H-tetrazol-5-Amethyl)-2-methoxybenzy1)-2-amino-6-

methylpyrimidin-4-y1)amino)heptanoic acid (Compound 20) 

tort-butyl (5)-3-arnincheptanoate 

0 

	

112 	0)<"  

LIAM4 	 N •-• N 
CI 

HO 
H 

methyl 3-(1,2-amino-4-chloro-6-methylpyrimidin-5- (3-0-amino-4-chloro-6-mothylpyrimiclin-5- 	ferf-butyl (S)-3-((2-amino-5-(5-(hydroxymethyl)-2- 
y1)methy1)-4-rnethoxybenzoate 	 yl)methyl)-4-methoxyphenyl)rnethanol 	rnethccybenzy1)-6-rnethylpyrimIdin-4-ylIarnIne)heptanoate 

(S)-3-((5-(5-((2H-tetrazol-S-Amethyl)-2-methoxybenzyl)-2- 
amino-6-methylprimidin-4-AaminMheptanoc acid 

Chemical Formula: C22H30N803  
Exact Mass: 454.24 

[00510] 	Methyl 3-((2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzoate was prepared following Example 1 — Steps 1 to 3, but using methyl 3-

(bromomethyl)-4-methoxybenzoate as the staring material instead of methyl 4-

(bromomethyl)-3-methoxybenzoate. 

Step 1: (34(2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-methoxypheny1)-

methanol 

[00511] 	To a stirred solution of methyl 3-((2-amino-4-chloro-6-methylmimidin-5-

yl)methyl)-4-methoxybenzoate (1.0 eq) in THE (0.2M) at 0 °C was added dropwise 2.5M 

LiA1H4 (2.5 eq). The resulting mixture was stirred at rt for 1 h. Then the mixture was 

quenched with 1 M NaOH solution and filtered. The filtration was extracted with EtOAc. The 

organic layer was dried over Na2SO4, filtered, concentrated under reduced pressure. The 

residue was purified by flash column chromatography (eluent DCM/MeOH = 100:1 to 10:1) 

to give the title compound as a yellow solid. 

Step 2: tert-butyl (S)-34(2-amino-5-(5-(hydroxymethyl)-2-methoxybenzyl)-6-methyl-

pyrimidin-4-yl)amino)heptanoate 

[00512] 	A mixture of ter/-butyl (S)-3-aminoheptanoate (4.0 eq; prepared following 

procedures reported in J. Med. Chem. 2016, 59, 7936-7949) and (3-((2-amino-4-chloro-6- 

tort-butyl (S)-3-((5-(5-((2H-tetrazol-5-y1)methy1)-2-mathoxybenzy1)-
2-amin043-methylpyrimidin-4-yl)amino)heptanoate 
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methylpyrimidin-5-yl)methyl)-4-methoxypheny1)-methanol (1.0 eq) in NMP (0.8M) was 

stirred at 120 °C for 16 h. Then water and EtOAc were added into the reaction mixture. The 

organic layer was separated, dried over Na2SO4, concentrated under reduced pressure. The 

residue was purified by flash column chromatography (eluent: DCM/Me0H = 100:1 to 20:1) 

to give the title compound as a yellow oil. 

Step 3 to 5: tert-butyl (S)-34(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-

am ino-6-methylpyrimidin-4-yl)amino)heptatioa te 

1005131 	The title compound was prepared following Example 2 — Steps 1 to 3, but 

using tent-butyl (5)-3-02-amino-5-(5-(hydroxymethyl)-2-methoxybenzy1)-6-methyl-

pyrimidin-4-ypamino)heptanoate as the starting material. The crude product was purified by 

prep-HPLC (mobile phase CH3CN/H20/HCOOH), and freeze-dried to give the title 

compound as a white solid (formic acid salt). 

1005141 	LC-MS: [M+H]+  = 511.4 

1005151 	1 H NMR (400 MHz, DMSO) 8 8.20 (s, 1 H), 7.04 (dd, J= 8.4, 2.0 Hz, 1H), 

6.93 (d, J= 8.0 Hz, 1H), 6.77 (s, 1H), 6.60 (br s, 2H), 6.39 (br s, 1H), 4.55-4.52 (m, 1H), 4.02 

(s, 2H), 3.83 (s, 3H), 3.67-3.57 (m, 2H), 2.37 (d, J= 6.8 Hz, 2H), 2.07 (s, 3H), 1.46-1.38 (m, 

2H), 1.32 (s, 9H), 1.26-1.13 (m, 2H), 1.09-1.01 (m, 2H), 0.77 (t, J= 7.2 Hz, 3H). 

Step 6: (S)-34(5-(5-((2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-amino-6-

methylpyrimidin-4-Aamino)heptanoic acid 

[005161 	Tert-butyl (S)-3-05-(542H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-amino-

6-methylpyrimidin-4-yDamino)heptanoate (1 eq) was added 3.0 M HC1/dioxane (20 eq) at 0 

°C, and warmed to rt. After stirring at 1 h, the mixture was concentrated under reduced 

pressure. The residue was purified by prep-HPLC (mobile phase CH3CN/H20/HCOOH), 

freeze-dried to give the title compound as a white solid. 

[005171 	LC-MS: [M+H]+  = 455.2 

[005181 	H NMR (400 MHz, DMSO) o 7.35 (br s, 1H), 7.07 (br s, 2H), 6.96 (d, .1= 7.6 

Hz, 1H), 6.88 (d, J= 8.4 Hz, 1H), 6.76 (s, 1H), 4.56-4.54 (m, 1H), 4.07-3.97 (m, 2H), 3.79 (s, 

3H), 3.68-3.66 (m, 2H), 2.46-2.38 (m, 2H), 2.05 (s, 3H), 1.53-1.50 (m, 2H), 1.27-1.16 (m, 

4H), 0.82 (t, J= 6.8 Hz, 3H). 
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Example 20B: (S)-3-((5-(5-((2H-tetrazol-5-y1)methyl)-2-methoxybenzyl)-2-amino-6-

methylpyrimidin-4-y1)amino)heptanoic acid (Compound 20) 

tert-butyl 2-Itriphenyl-X5- 
phosphanylidenejacetate 
	

(S)-N-benzy1-1-p1 enylethan-1-amine 

 

O 
,pph3 

 

O 

 

H2, PVC 

 

H 

  

-S >ct 
Ph 

J
O 

NH2  

    

  

tiBuLI 

  

pentanal tort-butyl (E)-hept-2-enoate 
tert-butyl (S)-3-(benzyl((.3)-1 - 
phenylethyparnino)hentanoate 	 tort-butyl (.9)-3-aminoneptanoate 

tent-butyl (5)-3-arninoheptanoate 

methyl 3-((2-amino-4-chloro-6- 
methylpyrimidin-5-yl)methyl)-4- 

methoxybenzoate 

(3-((2-arnIno - 4 -chloro-6- 	 tert-butyl (S)-3-((2-amino-5-(5- 
methylpyrimiclin-5-ybmethyl)- 	 (hydroxymethyl)-2-methoxybenzyl)-6- 
4-methoxyphenyl)methanol 	 methylpyrimidin-4-0)anilno)heptanoate 

tett-butyl (S)-3-02-amino-5-(5- 	 tort-butyl (S)-3-p-amino-5-(5- 
(ohloromethyl)-2-methoxybenzy1)-6- 	(cyanomethyl)-2-methoxybenzyl)-6- 

methylpytimiclini4-yljarnino)heptanoate 	methylpyrimidin-4-Aamino)hepbsnoate 

tent-butyl (S)-3-((5-(5-{(2H-tetrazol-5- 
ygmethyt)-2-methoxybenzy1)-2-amino-e- 
methylpyrimidin-4-yl)aminoMeptanoate 

 

(S)-3-05-(5-((2H-tetrazol-5-yI)methyi)-2- 
methoxybenzyI)-2-amino-6- 

methylpyrimidin-4-yl)aminojheptanoic add 
Chemical Formula: C22H30N403  

Exact Mass: 454.24 

Step 1: tert-butyl (E)-hept-2-enoate 

 

1005191 	A mixture of pentanal (1.0 eq) and tert-butyl 2-(triphenyl-A.5-

phosphanylidene)acetate (1.05 eq) was stirred at 50 °C for 16 h. Then the mixture was 

concentrated under reduced pressure, and petroleum ether (PE) was added. The solids were 

filtered off, and the filtrate was evaporated to dryness, which was purified by flash column 

chromatography (eluent: 0-1% EA in PE) to give the title compound as a yellow oil. 
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Step 2: tert-butyl (S)-3-(benzyl((S)-1-phenylethyl)amino)heptanoate 

100520] 	To a solution of (S)-N-benzyl-l-phenylethan-l-amine (1.3 eq) in THF (0.9M) 

at -78 °C was added dropwise 2.5M n-BuLi (1.2 eq) over 20 min. The mixture was stirred at -

78 °C for 10 min, then tert-butyl (E)-hept-2-enoate (1.0 eq) in THF (0.7M) was added 

dropwise into the above mixture. The resulting mixture was stirred at -78 °C for 30 min. Then 

the mixture was quenched with aq. NI-14C1 and extracted with EtOAc. The organic layer was 

dried over Na2SO4, filtered, concentrated under reduced pressure. The residue was purified 

by flash column chromatography (eluent: 0-1% EA in PE) to give the title compound as a 

yellow oil. 

Step 3: tert-butyl (S)-3-aminoheptanoate 

1005211 	To a solution of tert-butyl (S)-3-(benzyl((S)-1-phenylethyl)amino)heptanoate 

(1.0 eq) in Me0H (0.5M) was added 10%wt Pd/C (1/10th  weight equivalent). The resulting 

mixture was stirred at 50 °C for 16 h under H2. The solid was filtered off and the filtrate was 

concentrated under reduced pressure to give the title compound as a brown oil, which was 

used directly to next step without further purification. 

Step 4: (34(2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-methoxyphenyly 

methanol 

1005221 	To a stirred solution of methyl 3-((2-amino-4-chloro-6-methylpyrimidin-5-

yl)methyl)-4-methoxybenzoate (1.0 eq; from Example 3B — Step 4) in THF (0.2M) at 0 °C 

was added dropwise 2.5M LiA1H4 (2.5 eq). The resulting mixture was stirred at rt for 1 h. 

Then the mixture was quenched with 1 M NaOH solution and filtered. The filtration was 

extracted with EtOA.c. The organic layer was dried over Na2SO4, filtered, concentrated under 

reduced pressure. The residue was purified by flash column chromatography (eluent 

DCM/1vle0H = 100:1 to 10:1) to give the title compound as a yellow solid. 

Step 5: tert-butyl (S)-3-02-amino-5-(5-(hydroxymethyl)-2-methoxybenzy1)-6-methyl-

pyrimidin-4-Aamino)heptanoate 

[005231 	A mixture of tert-butyl (5)-3-aminoheptanoate (4.0 eq) and (34(2-amino-4-

chloro-6-methylpyrimidin-5-yl)methyl)-4-methoxypheny1)-methanol (1.0 eq) in NMP (0.8M) 

was stirred at 120 °C for 16 h. Then water and EtOAc were added into the reaction mixture. 

The organic layer was separated, dried over Na2SO4, concentrated under reduced pressure. 

The residue was purified by flash column chromatography (eluent: DCM/Me0H = 100:1 to 

20:1) to give the title compound as a yellow oil. 
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Step 6: tert-butyl (S)-3-02-amino-5-(5-(chloromethyl)-2-methoxybenzyl)-6-

methylpyrimidin-4-ylpmino)heptanoate 

1005241 	To a stirred solution of tert-butyl (S)-3-02-amino-5-(5-(hydroxymethyl)-2-

methoxybenzy1)-6-methyl-pyrimidin-4-y1)amino)heptanoate (1.0 eq) in DCM (0.05M) at 0 °C 

was added SOC12 (2.0 eq). The resulting mixture was stirred at 0 °C for 1 h. Then the mixture 

was quenched with NaHCO3 solution and extracted with DCM. The organic layer was dried 

over Na2SO4, concentrated under reduced pressure to give the title compound as a yellow oil. 

Step 7: tert-butyl (S)-3-((2-amino-5-(5-(cyanomethyl)-2-methoxybenzyl)-6-

methylpyrimidin-4-y1)amino)heptanoate 

1005251 	A mixture of tert-butyl (S)-3-02-amino-5-(5-(chloromethyl)-2- 

methoxybenzyl)-6-methylpyrimidin-4-y1)amino)heptanoate (1.0 eq) in 1:1 DMSO/DMF 

(0.12M) and NaCN (3.0 eq) was stirred at rt for 16 h. The resulting mixture was partitioned 

between EtOAc and water. The organic layer was washed with brine, dried over Na2SO4, 

concentrated under reduced pressure. The residue was purified by flash column 

chromatography (eluent: DC1v/Me0H = 100:1 to 20:1) to give the title compound as a 

yellow oil. 

Step 8: tert-butyl (S)-3-((5-(5-((2H-tetrazol-5-3,1)methy1)-2-niethoxybenzyl)-2-amino-6-

methylpyrimidin-4-y1)amino)heptanoate 

1005261 	A mixture of tort-butyl (S)-3-42-amino-5-(5-(cyanomethyl)-2-

methoxybenzy1)-6-methyl-pyrimidin-4-y1)amino)heptanoate (1.0 eq) in dioxane (1.2M), 

TMSN3 (10 eq) and Bu2SnO (2.0 eq) was stirred at 120 °C for 2 h. Then the mixture was 

concentrated under reduced pressure to give crude product as brown oil, which was used 

directly to next step without further purification. 

Step 9: (S)-3-((5-(5-((2H-tetrazol-5-yl)methyl)-2-methoxybenzy1)-2-amino-6-

methylpyrimidin-4-Aamino)heptanoic acid 

[80527] 	Teri-butyl (S)-345-(5-((2H-tetrazol-5-yOmethyl)-2-methoxybenzyl)-2-amino-

6-methylpyrimidin-4-y1)amino)heptanoate (1 eq) was added 3.0 M HCl/dioxane (20 eq) at 0 

°C, and warmed to rt. After stirring at 1 h, the mixture was concentrated under reduced 

pressure. The residue was purified by prep-HPLC (mobile phase CH3CN/H20/HCOOH), 

freeze-dried to give the title compound as a white solid (formic acid salt). 

1005281 	LC-MS: [M+H]+  = 455.2 
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1005291 	1H NMR (400 MHz, D/VISO) 8 7.35 (br s, 1H), 7.07 (br s, 2H), 6.96 (d, J = 7.6 

Hz, 1H), 6.88 (d, J = 8.4 Hz, 1H), 6.76 (s, 1H), 4.56-4.54 (m, 1H), 4.07-3.97 (m, 2H), 3.79 (s, 

3H), 3.68-3.66 (m, 2H), 2.46-2.38 (m, 2H), 2.05 (s, 3H), 1.53-1.50 (m, 2H), 1.27-1.16 (m, 

4H), 0.82 (t, J= 6.8 Hz, 3H). 

Example 20C: (R)-3-4(5-(54(211-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-amino-6-

methylpyrimidin-4-y1)amino)heptanoic acid (Compound 20C) 

	

,.
N
J,

H, 2 	OH 

	

N N 	0 

HN 
OMe 

1005301 	The title compound was prepared by following the procedure described in 

Example 20B, but using (R)-N-benzy1-1-phenylethan-1-amine instead of (S)-N-benzy1-1-

phenylethan-1-amine in Step 2. The title compound showed identical H NMR and LCMS 

data as Example 20A/20B. 

1005311 	To demonstrate the chirality, samples of Example 20A/20B (e.g., (5)-

enantiomer) and Example 20C (e.g., (R)-enantiomer) were injected on a Superchiral S-OZ 

column (0.46cm I.D. x 25 cm L) and eluted with Hexane/Et0H/Me0H/diethylamine (v/v/v/v 

= 80/6.6/13.4/0.05) at 0.8mL/min. The (R)-enantiomer showed a retention time of 12.2 min, 

whereas Example 20A/20B (e.g., (5)-enantiomer) showed a retention time of 13.2 min. 

167 



NH2  

N ""N 

OH 

2-amino-5-rnethoxypyrimidine-4,6-dial 

NH2  

N").*•'N 

CI 
0„„ 

4,6-dichloro-5-methoxypyrimidin-2-amine 

NH 

H2N NH2 

HO 

POCI3  

CI 

0 0 

dimethyl 2-methoxymalonate 

0 

OTBS 

H 

H 2N  I
N
I
H2  

N N 
EtO 

9 

0 

Pd(dppf)C12 

NH2
,
: 

N N 

CI 
0 

ethyl (E)-3-(2-amino-6-chlora-5-
methoxypyrimidin-4-yl)acrylate 

ethyl (S,E)-3-(2-amino-6-((1-((tert-butyldimethylsily1)oxy)heptan-
3-yl)amino)-5-methoxypyrimidin-4-yl)acrylate 

EIO 

Pd/C, H2 
	 1.• 

Et0 

1) TBAF 
2) NaOH 

HO 

0 0 

NH2 	OH 

) 

H 

NH2 	OTBS 

H 

WO 2018/106606 
	

PCT/US2017/064541 

Example 21: (S)-3-(2-amino-64(1-hydroxyheptan-3-3, 1)amino)-5-methoxypyrimidin-4-

yl)propanoic acid (Compound 21) 

OTBS 

ethyl (S)-3-(2-amino-6-1(1-((tert- 	 (S)-3-(2-amino-6-((1-hydroxyhaptan-3-yI)Eunino)-5- 
butyldimethylsily1)oxy)heptan-311)amino)-5- 	 methoxypyrimiclin-4-yl)propanoic acid 

methoxypyrimidin-4-yl)propanoate 

1005321 	The title compound can be prepared according to the steps of Example 15. 
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Example 22: (S)-5-(5-((2H-tetrazol-5-yl)methyl)-2-methoxybenzy1)-6-methyl-N1-(1-

(methylthio)heptan-3-y1)pyrimidine-2,4-diamine (Compound 22) 

(S)-1-(methytthio)heptan-3-ernine 

NH2 

DIEA. NMF' meo--11` 	 HO 

OMe 

methyl 3-((2-amino-4-chloro-6- 	 methyl (S)-3-((2-amino-4-methyl-6-((1- 	 (S)-(3-((2-amino-4-methy1-6-((1- 
methylpyrimiclin-5-yl)methyl)- 	 (methytthlo)heptan-3-Aamino)pyrImidln- 	(methyithlo)heptan-3-yi)amlno)pyrimidln-5- 

4-mettroxybenzoate 	 5-yl)methyl)-4-methoxybenzoate 	 y1)methyl)-4methoxyphenyOmethanol 

NH2 	S.".  

NA." N 	 LIA11•44 

'CI 	 0 

 

11H2 

NN NaCN 

 

NH2 

N N")  TMSN3  

 

	11. 

 

    

CI 

  

NC 

OMe 

 

(S)-5-(5-(chloromethy0-2-melhoxybenzyl)- 
8-methyl-N4-(1-(methylthio)heptan-3- 

y1)pyrimidine-Z4-diarnine 

(S)-2-(3-((2-amino-4-methy1-6-((1- 
(methytthiojheptan-3-y1)amino)pyrimidin- 
5-yOmethyl)-4-methoxyphenyl)acetonitrile 

methyl)-2- 
methoxybenzyl)-6-methyl-N4-l1- 

(methyith (rnethyithio)heptan-3-yl)pyrimidine-24-cliamine 
Chemical Formula: C23H34N8OS 

Exact Mass: 470.28 

Step 1: methyl (S)-3-02-amino-4-methyl-6-01-(methylthio)heptan-3-

yl)amino)pyrimidin-5-yl)methyl)-4-methoxybenzoate 

1005331 	A mixture of methyl 3-((2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzoate (1.0 eq, from Example 3B — Step 4) in NMP (0.8M), (5)-1-

(methylthio)heptan-3-amine (1.0 eq; prepared by following procedures reported in 

W02014/128189, pg 8, compound D) and DIEA (3.0 eq) was stirred for 48 h at 120 °C under 

N2 atmosphere. The reaction was allowed to cool, diluted with EtOAc, washed with water 

and brine. The organic layer was dried over Na2SO4, concentrated and purified by column 

chromatography on silica gel (eluent 0-5% Me0H in DCM) to give the title compound. 

Step 2: (S)-(3-02-amino-4-methyl-6-01-(methylthio)heptan-3-yl)amino)pyrimidin-5-

yl)methyl)-4-methoxyphenyl)methanol 

[00534] 	To a stirred solution of methyl (5)-3-02-amino-4-methy1-641-

(methylthio)heptan-3-y1)amino)-pyrimidin-5-yOmethyl)-4-methoxybenzoate (1.0 eq) in THE 

(0.18M) was added dropwise of 2.5M LiA1H4 (2.0 eq) at 0°C. The reaction was stirred at r.t. 

for 1 h before it was quenched with EA and 1N NaOH. The mixture was filtered, and the 

filtrate was partitioned between EA/water. The organic layer was dried over Na2SO4, 
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concentrated and purified by column chromatography on silica gel (eluent 0-5% Me0H in 

DCM) to give the title compound. 

Step 3: (S)-5-(5-(chloromethyl)-2-methoxybenry1)-6-methyl-N4-(1-(Inethylthio)heptan-3-

y1)pyrimidine-2,4-diamine 

1005351 	To a stirred solution of (S)-(34(2-amino-4-methy1-641-(methylthio)heptan-3-

yl)amino)-pyrimidin-5-yl)methyl)-4-methoxyphenyOmethanol (1.0 eq) in DCM (0.1M) was 

added SOC12 (5.0 eq) at rt. The resulting mixture was stirred at rt for 2 h before it was 

quenched with sat. NaHCO3. The mixture was partitioned between DCM/water. The organic 

layer was dried over Na2SO4 and concentrated to give the title compound. 

Step 4: (S)-2-(3-0-amino-4-methy1-6-01-(methylthio)lieptait-3-11)amino)pyrimidin-5-

y1)methyl)-4-methoxyphenyl)acetonitrile 

1005361 	To a stirred solution of (5)-5-(5-(chloromethyl)-2-methoxybenzy1)-6-methyl-

A/4-(1-(methylthio)-heptan-3-yOpyrimidine-2,4-diamine (1.0 eq) in 1:1 DMSO/DMF (0.1M) 

was added NaCN (3.0 eq). The mixture was stirred at rt for 16 h before it was quenched with 

sat. NaHCO3. The mixture was partitioned between EA/water. The organic layer was dried 

over Na2SO4, concentrated and purified to give the title compound. 

Step 5: (S)-5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzy1)-6-methyl-M-(1-

(methylthio)-heptan-3-y1)pyrimidine-2,4-diamine 

1005371 	A mixture of (5)-2-(342-amino-4-methyl-6-01-(methylthio)heptan-3-

y1)amino)pyrimidin-5-y1)methyl)-4-methoxyphenyl)acetonitrile (1.0 eq) in dioxane (0.15M) 

was added TMSN3 (10.0 eq), Bu2SnO (2.0 eq), and stirred overnight at 120 °C. The mixture 

was concentrated and purified by prep-HPLC (mobile phase CH3CN/H20/ HCOOH), freeze-

dried to give the title compound as a white powder (formic acid salt). 

100538] 	LCMS: [M+H]+  =471.3 

1005391 	1H NMR (400 MHz, DMSO) 8 7.03 (d, J = 8.4 Hz, 1H), 6.92 (d, J= 8.4 Hz, 

1H), 6.79 (s, 1H), 6.44 (s, 2H), 6.24 (d, J = 8.8 Hz, 111), 4.25-4.22 (m, 1H), 4.00 (s, 2H), 3.82 

(s, 3H), 3.64 (s, 2H), 2.29-2.27 (m, 2H), 2.08 (s, 3H), 1.95 (s, 3H), 1.68-1.64 (m, 2H), 1.44-

1.34 (m, 2H), 1.19-1.16 (m, 2H), 1.12-1.02 (m, 2H), 0.78 (t, J = 7.2 Hz, 3H). 
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Example 23: (S)-5-(5-((2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-6-methyl-N4-(1-

(methylsulfonyl)heptan-3-yl)pyrimidine-2,4-diamine (Compound 23) 

(S)-5-(5-((2H-tetrazol-5-Annethyl)-2-methmybenzyl)-6-methyl-N4-(1- 	(5)-5-(5-((2H-tetrazol-5-yl)methyl)-2- 
(rnethylthio)heptan-3-Apyrimidine-2,4-diamine 	 methoxybenzyI)-6-methyl-N4-(1- 

(methylsulfonyl)heptan-3-yl)pyrimidine-2,4-diamine 
Chemical Formula: C23H34N803S 

Exact Mass: 502.25 

1005401 	To a stirred solution of (S)-5-(54(21-/-tetrazol-5-y1)methyl)-2-methoxybenzyl)-

6-methyl-N4-(1-(methylthio)heptan-3-yOpyrimidine-2,4-diamine (1.0 eq, Example 22) in 

acetone (0.02M) was added oxone (2.0 eq) at r.t. The resulting mixture was stirred at r.t. for 3 

h before it was filtered and purified by prep-HPLC (mobile phase CH3CN/H20/HCOOH), 

freeze-dried to give the title compound as a white powder (formic acid salt). 

100541. 1 	LCMS: [M+Hr =503.3 

1005421 	1H NMR (400 MHz, DMSO) 8 7.05 (d, J = 8.4 Hz, 1H), 6.93 (d, J = 8.4 Hz, 

1H), 6.76 (s, 1H), 6.47 (s, 2H), 6.38 (d, J = 6.4 Hz, 1H), 4.25-4.23 (m, 1H), 4.04 (s, 2H), 3.82 

(s, 3H), 3.66 (s, 2H), 3.01-2.85 (m, 5H), 2.05 (s, 3H), 1.92-1.90 (m, 1H), 1.81-1.80 (m, 111), 

1.49-1.34 (m, 2H), 1.18-1.15 (m, 2H), 1.11-0.99 (m, 2H), 0.77 (t, J = 7.2 Hz, 3H). 

Example 24: (3-02-amino-4-(butylamino)-6-methylpyrimidin-5-Amethyl)-4-

methoxyphenyl)boronic acid (Compound 24) 

2,2'-b1(1,3,2-dioxaborolane) 

6-13, 
NH2   

A 	 0 0 

Pd(dpptel2 

X

•

I 2 

11 43u(OH)2 	 N -• N 

141#.  
H 	 OH 

HC1. Me0H 
HO' 

OMe 

5-(5-bromo-2-mettiox-ybenzyl)-Nt 
buty1-6-methylpyrimidine-2,4-diemine 

N4-butyl-5-(2-methoxy-5-(4.4,5,5- 
tetramethy1-1.3.2-dioxaborolan-2- 

yl)benzy1)-6-methylpyrimidine-2,4-diamine 

(31(2-arnino-4-(butylamino)-43-methylpyrimidin- 
5-yOmethyl)-4-methoxyphenAboronic acid 

Chemical Formula: at7H2sBN4Os  
Exact Mass: 344.20 
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Step 1: 1V4-buty1-5-(2-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzy1)-6-

methylpyrimidine-2,4-diamine 

1005431 	A mixture of 5-(5-bromo-2-methoxybenzy1)40-butyl-6-methylpyrimidine-

2,4-diamine (1.0 eq, from Example 11 — Step 5) in dioxane (0.03M), 4,4,4',4',5,5,5',5'-

octamethy1-2,2'-bi(1,3,2-dioxaborolane) (1.2 eq), KOAc (3.0 eq), and Pd(dppf)C12 (0.1 eq) 

was stirred at 90 °C for 4 h. Then the mixture was filtered and the filtrate was concentrated 

under reduced pressure to give the crude product, which was purified by column 

chromatography on silica gel (eluent: 0-5% Me0H in DCM) to give the title compound as a 

white solid. 

Step 2: (34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-methoxypheny1)-

boronic acid 

1005441 	To a mixture of N4-buty1-5-(2-methoxy-5-(4,4,5,5-tetramethy1-1,3,2-

dioxaborolan-2-yl)benzyI)-6-methylpyrimidine-2,4-diamine (1.0 eq) in Me0H (0.05M) was 

added iBuB(OH)2(2.0 eq) and 6N HC1 (1/10th  of total reaction volume). The mixture was 

stirred at rt for 16 h under nitrogen atmosphere. The mixture was concentrated under reduced 

pressure and purified by prep-HPLC (mobile phase: FA/H20/CH3CN) to give the title 

compound as a solid (formic acid salt). 

1005451 	LCMS: [M+H]+  =345.3 

1005461 	1 H NMR (400 MHz, DMSO-d6) a 7.76 (s, 2H), 7.66 (d, J = 7.6 Hz, 1H), 7.25 

(s, 1H), 6.96 (d, .1= 8.0 Hz, 1H), 6.76 (br s, 1H), 6.56 (br s, 2H), 3.86 (s, 3H), 3.63 (s, 2H), 

3.30-3.28 (m, 2H), 2.06 (s, 3H), 1.44-1.41 (m, 2H), 1.18-1.15 (m, 2H), 0.82 (t, J= 7.2 Hz, 

3H). 

Example 25: 4-(34(2-amino-4-(buqlamino)-6-methy-lpyrimidin-5-yOmethyl)-4-

methoxybenzamido)butanoic acid (Compound 25) 

methyl 4-aminobutanoate 

3-((2-amino-4-(butylamino)-6- 
methylpyrimirlin-5-yl) nethyl)- 

4-methoxybenzoic acid 

methyl 4-(3-((2-amino-4-(butylamino)-6- 
methylpyrimidin-5-Amothy1)-4- 
methoxybenzamido)butanoate 

4-(3-((2-amino-4-(butylarhino)-6-methylpyrimidin- 
5-yl)methyI)-4-methoxybenzamido)butanoic acid 

Chemical Formula: C24131N504  
Exact Mass: 429.24 
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Step 1: methyl 4-(34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxy-benzamido)butanoate 

100541 	A mixture of 3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzoic acid (1.0 eq, from Example 16 — Step 1) in Miff (0.06M), methyl 4-

aminobutanoate (1.0 eq), HATU (1.5 eq) and DIEA (4.0 eq) was stirred at 50°C for 5 h. The 

mixture was cooled to rt and water was added. The aqueous layer was extracted with DCM. 

The combined organic layers were dried over Na2SO4 and concentrated under reduced 

pressure. The residue was purified by column chromatography on silica gel (eluent: 

DCM/Me0H = 100:1 to 10:1) to give the title compound as a brown solid. 

Step 2: 4-(34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-methoxy-

benzamido)butanoic acid 

1005481 	To a stirred solution of methyl 4-(3-((2-amino-4-(butylamino)-6- 

methylpyrimidin-5-yl)methyl)-4-methoxybenzamido)butanoate (1.0 eq) in Me0H (0.025M) 

was added 1N NaOH (6 eq). The resulting mixture was stirred at 50 °C for 2 h. The mixture 

was cooled to rt and adjusted to pH 7 using 1N HCI. The precipitated solids were collected by 

filtration and triturated with water, dried under vacuum to give the title compound as a white 

solid. 

1005491 	LCMS: [M+11] += 430.3 

1005501 	NMR (400 MHz, DMSO) 8 8.28 (br s, 1H), 7.70 (d, J= 9.2 Hz, 1H), 7.29 

(s, 1H), 7.02 (d, .I= 8.8 Hz, 1H), 5.99 (br s, 1H), 5.81-5.79 (m, 2H), 3.89 (s, 3H), 3.62 (s, 

2H), 2.36-3.16 (m, 4H), 2.21 (t, J= 7.2 Hz, 2H), 1.98 (s, 3H), 1.72-1.67 (m, 2H), 1.42-1.38 

(m, 2H), 1.20-1.14 (m, 2H), 0.81 (t, = 7.6 Hz, 3H). 

Example 26: 5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-6-methyl-M-

pentylpyrimidine-2,4-diamine (Compound 26) 

NN 
sheN 	OMe 

5-(5-((2H-tetrazol-5-yl)methyl)-2-methoxybenzy1)-6- 
methyl-N4-pentylpyrimidine-2,4-diamine 

Chemical Formula: C20H28N80 
Exact Mass: 396.24 

1005511 	The title compound was prepared according to the procedures described in 

Example 3, but using pentan-l-amine instead of butan-l-amine in Step 5. The final product 

H 
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was purified by prep-HPLC (mobile phase CH3CN/H20/HCOOH), freeze-dried to give the 

title compound as a white solid (formic acid salt). 

1005521 	LC-MS: [M+H]+  = 397.2 

[005531 	1H NMR (400 MHz, DMSO) if') 7.03 (d, J= 8.8 Hz, 1H), 6.91 (d, J= 8.0 Hz, 

1H), 6.74 (s, 11-1), 6.64 (br s, 11-1), 6.48 (br s, 2H), 3.97 (s, 2H), 3.81 (s, 3H), 3.61 (s, 2H), 

3.30-3.24 (m, 2H), 2.04 (s, 3H), 1.46-1.40 (m, 2H), 1.29-1.21 (m, 2H), 1.20-1.39 (m, 2H), 

0.83 (t, J= 6.8 Hz, 3H). 

Example 27: (S)-3-(2-amino-64(1-hydroxyheptan-3-yl)amino)-5-(2-methoxybenzy1)-

pyrimidin-4-yl)propanoic acid (Compound 27) 

o 	 1-(bromomethyl)-2-methoxybenzene 

Et0.1 1, 
OH 	 Br 

0 	
CDI, MgCl2 	 0 0 	 OMe 	EtO 

4-ethoxy-4-oxobutanoic acid 	 1. EtOsir,)-L.,11-..
OEt 	 0 

0 	 NaH 

O NH 

OEt H2N'NH2  

0 0 
	 OMe 

KO)Ljt-OEt 

potassium 3-ethoxy-3-oxopropanoate 	 diethyl 3-oxohexanedicate 	diethyl 2-(2-methoxybenzyl)-3-oxohexanedioate 

3-(2-amlno-6-hydroxy-5-(2- 	 3-(2-amino-6-chloro-5-(2- 
methoxybenzyl)pyrimidin-411)propanoic acid 	methoxybenzyl)pyrimidin-4- 

yl)propancic acid 

Step I: diethyl 3-oxohexanedioate 

(S)-3-(2-amino-6-((1-hydroxyheptan-3-yl)amino)- 
5-(2-methoxybenzyl)pyrimidin-4-yl)propanoic acid 

Chemical Formula: C22H32N404 
Exact Mass: 416.24 

1005541 	To a solution of 4-ethoxy-4-oxobutanoic acid (1.0 eq) in anhydrous THE 

(0.5M) at r.t. was added carbonyl di-imidazole (1.2 eq) under N2. The resulting mixture was 

stirred at r.t. for 1 h, then MgC12 (1.0eq) and potassium 3-ethoxy-3-oxopropanoate (1.0 eq) 

were added into the above solution at r.t. and heated at 60°C for 2h. The mixture was filtered 

and the filtration was concentrated under reduced pressure to give the crude product, which 

was purified by column chromatography on silica (eluent: PE/EA = 100:1 to 3:1) to give the 

title compound as a yellow oil. 
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Step 2: diethyl 2-(2-methoxybenzyI)-3-oxohexan edioate 

1005551 	To a solution of diethyl 3-oxohexanedioate (1.2 eq) in anhydrous THF (1.2M) 

was added 60% NaH (1.3 eq) in portions at 0 °C. After stirring for 10 min, a solution of 1-

(bromomethyl)-2-methoxybenzene (1.0 eq; from Example 15 — Step 1) in THF (1M) was 

added dropwise into above mixture. The resulting mixture was stirred at 60 °C for 16 h and 

quenched with water. The mixture was extracted with EA, and the combined organic layers 

were dried over Na2SO4, concentrated under reduced pressure. The residue was purified by 

flash chromatography on silica (eluent: PE/EA = 50:1 to 10:1) to give the title compound as a 

yellow oil. 

Step 3: 3-(2-amino-6-hydroxy-5-(2-methoxybenzyl)pyrimidin-4-yl)propanoic acid 

1005561 	A mixture of diethyl 2-(2-methoxybenzyl)-3-oxohexanedioate (1.0 eq) and 

guanidine carbonate (1.0 eq) in Me0H (0.3M) was stirred at 90 °C for 16 h. The precipitate 

was collected by filtration, washed with water, and dried in vacuum to give the title 

compound as a white solid. 

Step 4: 3-(2-amino-6-chloro-5-(2-methoxybenzyl)pyrimidin-4-yl)propanoic acid 

1005571 	A solution of 3-(2-amino-6-hydroxy-5-(2-methoxybenzyl)pyrimidin-4- 

yl)propanoic acid (1.0 eq) in POC13 (0.26M) was stirred at 100°C for 2 h under nitrogen. The 

reaction was cooled to rt and POC13 was evaporated under reduced pressure. The residue was 

diluted with water and the pH was adjusted to 7 by adding solid NaHCO3. The mixture was 

stirred at 50 °C for 1 h, then cooled to it, and the precipitate was collected by filtration. The 

filter cake was washed with water, dried in vacuum to give the title compound as a white 

solid. 

Step 5: (S)-3-(2-amino-64(1-hydroxyheptan-3-yl)amino)-5-(2-methoxybenzyl)pyrimidin-

4-yl)propanoic acid 

1005581 	A solution of 3-(2-amino-6-chloro-5-(2-methoxybenzyl)pyrimidin-4-

yl)propanoic acid (1.0 eq) in neat (S)-3-aminoheptan-1-ol (1.6M; prepared from I. Med. 

Chem. 2016, 59, 7936-7949) was stirred at 120 °C for 2 h. The mixture was diluted with 

water, and the aqueous phase was extracted with EA. The combined organic layers were 

washed with 1N HCI, brine, dried over Na2SO4, and concentrated. The crude was purified by 

prep-HPLC (mobile phase: NH4OH/MeCN/H20) to give the title compound white solid. 

1005591 	LCMS: [M+H] + =417.3 
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[005601 	1H NMR (400 MHz, CD3OD) (5 7.24 (t, J= 8.0 Hz, 1H), 7.02-6.96 (m, 2H), 

6.89 (t, J= 7.2 Hz, 111), 4.42-4.40 (m, 111), 3.92 (s, 3H), 3.82 (s, 2H), 3.46-3.38 (m, 2H), 

2.95-2.90 (m, 2H), 2.48 (t, ./= 7.2 Hz, 2H), 1.8 -1.0 (m, 8H), 0.80 (t, J= 7.2 Hz, 311). 

Example 28: N-(3-(2H-tetrazol-5-yl)propyl)-3-((2-amino-4-(butylamino)-6-methyl-

pyrimidin-5-yl)methyl)-4-methoxybenzamide (Compound 28) 

31(2-anino-4-(butylamino)-8- 
mothOPYrinikNn-511)mtP/9 

rnethoxybenzoic Acta 

312-amino-4-(butylamlno)-6-methylpyrimktIn-5- 	N-(3-(214-tetrazol-5-Apropyl)-3-02-amIno-4-{butylammo)- 
YOrnettWO-A143-0YanoProPY0-4-mothorytenzamide 	6-methyloymmicitn-5-yl)methy1}-4-melhoxybenzamide 

Chemical Formula: C22H31N902 
Exact Mass: 40.28 

Step 1: 4-(1,3-dioxoisoindolin-2-yl)butanenitrile 

1005611 	A mixture of 4-bromobutanenitrile (1.5 eq) and 1,3-dioxoisoindolin-2-ide (1.0 

eq) in DMF (0.3M) was stirred at 100 °C for 8 h. The mixture was filtered and the filtrate was 

concentrated under reduced pressure. The residue was purified by flash chromatography on 

silica (eluent: PE/EA = 100:1 to 1:1) to give the title compound as a white solid. 

Step 2: 4-aminobutanenitrile 

1005621 	A solution of 4-(1,3-dioxoisoindolin-2-yl)butanenitrile (1.0 eq) in EtOH 

(0.26M) was added NH2NH2-H20 (2.0 eq) and stirred at rt for 16 h. The mixture was 

concentrated, then diluted with water. The aqueous phase was extracted with DCM. The 

combined organic phase was dried over Na2SO4, concentrated under reduced pressure to give 

the title compound as a brown oil. 

Step 3: 34(2-amino-4-(butylamino)-6-methylpyrimidin-5-Amethyl)-N-(3-cyanopropy1)-

.1-metlwxybenzarnide 

1005631 	A mixture of 3-02-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzoic acid (1.0 eq; from Example 16 — Step 1) in DMF (0.09M), 4-

aminobutanenitrile (2.0 eq), HATU (2.0 eq) DIEA (3.0 eq) was stirred at 50°C for 5 h. The 
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mixture was cooled to rt, then water was added and the aqueous phase was extracted with 

DCM. The combined organic phase was dried over Na2SO4, concentrated under reduced 

pressure. The residue was purified by flash chromatography on silica (PE/EA=50:1 to 1:2) to 

give the title compound as a brown solid. 

Step 4: N-(3-(2H-tetrazol-5-yl)propy1)-3-((2-amino-4-(butylamino)-6-methylpyrimidin-

5-y1)methyl)-4-methoxybenzamide 

[00564] 	To a stirred solution of 3-02-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-N-(3-cyanopropy1)-4-methoxybenzamide (1.0 eq) in NMP (0.08M) was added 

Bu2SnO (2.0 eq) and TMSN3 (10.0 eq). The resulting mixture was stirred overnight at 125 °C 

under N2. The mixture was cooled to rt, concentrated and purified by prep-HPLC (mobile 

phase: CH3CN/H20/ 0.1°AN1-140H) to give the title compound as a solid. 

[00565] 	LC-MS: [M+H]+  = 454.5 

[005661 	1HNMR (400 MHz, DMSO) if') 8.45 (s, 1H), 7.74 (d, J= 8.0 Hz, 1H), 7.32 (s, 

111), 7.04 (d, J = 8.8 Hz, 1H), 6.57 (br s, 1H), 6.30-6.20 (m, 2H), 3.90 (s, 3H), 3.65 (s, 2H), 

3.30-3.26 (m, 4H), 2.82 (t, J= 7.2 Hz, 2H), 2.03 (s, 3H), 1.90 (t, J= 6.8 Hz, 2H), 1.46-1.38 

(m, 2H), 1.23-1.12 (m, 2H), 0.80 (t, J= 7.2 Hz, 3H). 

Example 29: (S)-34(2-amino-6-(2-carboxyethyl)-5-(2-methoxybenzyl)pyrimidin-4-

yl)amino)heptanoic acid (Compound 29) 

ethyl (E)-3-(2-amino-6-thloro-5-(2- 	tert-butyl (S,E)-3-p-amino-6-(3-ethoxy-3-exoprop-1-en-1- tert-butyl (S)-3-((2-amino-6-(3-ethoxy-3-oxopropyl)-5-(2- 
methoxybenzyl)pyrimidin-4-y1)acrylate y1)-5-(2-methoxybenzyl)pyrimidin-4-y1)amino)heptancete reethoxybenzyhpyrtmidin-4-0arnino)heptanoate. 

OMe 

($)4-((2-amino-6-{2-carboxyetty1)-5-(2- 
methoxybenzyi)pyrimIdin-411)amlno)heptanolc acid 

Chemical Formula: C22H30N405  
Exact Mass: 430.22 
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Step 1: tert-butyl (S,E)-3-((2-amino-6-(3-ethoxy-3-oxoprop-1-en-1-y1)-5-(2-

methoxybenzyl)-pyrimidin-4-y1)amino)heptanoate 

1005671 	A solution of ethyl (E)-3-(2-amino-6-chloro-5-(2-methoxybenzyl)pyrimidin-4-

yl)acrylate (1.0 eq, from Example 15 — Step 5) in neat tert-butyl (S)-3-aminoheptanoate 

(0.6M, from Example 20B — Step 3) was stirred at 120 °C for 2 h. The reaction solution was 

diluted with water, and the aqueous layer was extracted with EA. Combined organic layers 

were washed with water, brine, dried over Na2SO4, and concentrated. The crude was purified 

by column chromatography (DCM/Me0H=10:1) to give the title compound as a yellow solid. 

Step 2: tert-butyl (S)-34(2-amino-6-(3-ethoxy-3-oxopropy1)-5-(2-

methoxybenzyl)pyrimidin-4-yl)amino)heptanoate 

1005681 	To a solution of tert-butyl (S,E)-3-((2-amino-6-(3-ethoxy-3-oxoprop-1-en-1-

y1)-5-(2-methoxy-benzy1)-mimidin-4-y1)amino)heptanoate (1.0 eq) in Me0H (0.04M) was 

added Pd/C (1/3 weight equivalent). The mixture was stirred under H2 atmosphere at room 

temperature for 2 h. The Pd/C was filtered off, and the filtrate was concentrated to give the 

title compound as a yellow solid. 

Step 3: (S)-34(2-amino-6-(2-carboxyethyl)-5-(2-methoxybenzyl)pyrimidin-4-yl)amino)-

Iteptattoic acid 

[00569] 	To a solution of tert-butyl (S)-342-amino-6-(3-ethoxy-3-oxopropy1)-5-(2-

methoxybenzyl)-mimidin-4-y1)amino)heptanoate (1.0eq) in 4:1 EtOH/H20 (0.06M) was 

added KOH (5.0 eq). The solution was stirred at 100°C for 3 h. pH was adjusted to 7 using 

acetic acid, and the solution was concentrated and then purified by prep-HPLC (mobile 

phase: NH4OH/MeCN/ H2O) to give the title compound as a white solid. 

1005701 	LC-MS: [M+H] + =431.4 

[00571] 	11-1NMR (400 MHz, CD30D) 6 7.23 (t, J= 7.2 Hz, 1H), 7.01-6.97 (m, 2H), 

6.89 (t, J= 7.2 Hz, 1H), 4.61 (m, 1H), 3.91 (s, 3H), 3.82 (s, 2H), 2.94-2.92 (m, 2H), 2.47-

2.41 (m, 2H), 1.6-0.9 (m, 8H), 0.80 (t, J= 7.2 Hz, 3H). 

178 



OEt 
0 

0 	', P-OEt 
.../ 

NJ 

Et0 0 	
NHp 

Etd. 
R .\ 

Et0 0 

H2NNH2  

dethyl (3- 
brornopropyl)phosphcnate 

diethyl (3-(1,3-dioxoisoindolin-2- 	 diethyl (3- 
Apropyljphosphonate 	 aminopropyi)phosphonate 

TMSBr 

0 
HO.. 	N

• 
HO 0 

H 

WO 2018/106606 	 PCT/US2017/064541 

Example 30: (3-(34(2-amino-4-(bu tylam in o)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzamido)propyl)phosphon ie. acid (Compound 30) 

1,3-dioxoisoindolin-2-ide 

0 

Eta. 

EtO 
- 	NH2  

\\O 

HATU, DIEA 

NH2  

NN 

o 
H 

HO 

OMe 

3-((2-amino-4-(butylarnino)-6- 
methylpyrimidin-5-yl)methyl)- 

4-methoxybenzoic acid 

,

N
(
H, 2  

N N 

OMe 

diethyl (3-(3-42-amino-4-(birtylamino)-6-methylpyrimidin-
5-y1)methyl)-4-mothoxybenzamido)prepyl)phosphonate 

(3-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5- 
yi)methyl)-4-methoxybenzamido)propyl)phosphonic acid 

Chemical Formula! C•410505P 
Exact Mass: 465.21 

BO, 

BO 0 

Step 1: diethyl (3-(1,3-dioxoisoindolin-2-yl)propyl)phosphonate 

1005721 	A mixture of diethyl (3-bromopropyl)phosphonate (1.2 eq) and 1,3-

dioxoisoindolin-2-ide (1.0 eq) in DMF (0.2M) was stirred at 100 °C for 8 h. The reaction was 

filtered, and the filtrate was concentrated under reduced pressure to give the title compound 

as a white solid. 

Step 2: diethyl (3-aminopropyl)phosphonate 

1005731 	A mixture of diethyl (3-(1,3-dioxoisoindolin-2-yl)propyl)phosphonate (1.0 eq) 

in EtOH (0.25M) and NH2NH2.H20 (2.0 eq) was stirred at rt for 16 h. The reaction was 

filtered, the filtrate was poured in water, and the aqueous phase was extracted with DCM. 

The organic phase was dried over Na2SO4, concentrated under reduced pressure to give the 

title compound as a brown oil. 

Step 3: diethyl (3-(3-02-amino--1-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxy-benzamido)propyl)phosphonate 

1005741 	A mixture of 3-02-amino-4-(butylamino)-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzoic acid (1.0 eq; from Example 16 — Step 1) in DMF (0.1M), diethyl (3-

aminopropyl)phosphonate (2.0 eq), HATU (2.0 eq) and DIEA (3.0 eq) was stirred at 50°C for 

5 h under nitrogen. The mixture was cooled to rt, diluted with water, and the aqueous phase 

was extracted with DCM. The organic phase was dried over Na2SO4, concentrated under 

reduced pressure to give the title compound as a brown solid. 
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Step 4: (3-(34(2-amino-4-(butylarnino)-6-methylpyrimidin-5-yl)methyl)-4-methoxy-

benzamido)propyl)phosphonic acid 

[005751 	A solution of diethyl (3-(3-((2-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)methyl)-4-methoxybenzamido)propyl)phosphonate (1.0 eq) in DCM (0.08M) and TMSBr 

(10.0 eq) was stirred overnight at rt under nitrogen. The mixture was concentrated, purified 

by prep-HPLC (mobile phase CH3CN/H20/0.14voNH4OH) to give the title compound as a 

solid. 

1005761 	LC-MS: [TVI+H] += 466.4 

1005771 	1H NMR (400 MHz, DMSO) if') 8.59 (s, 1H), 7.76 (d, J= 8.0 Hz, 1H), 7.27 (s, 

1H), 7.20 (br s, 1H), 7.03 (d, .1= 8.4 Hz, 1H), 3.88 (s, 3H), 3.64 (s, 2H), 3.35-3.28 (m, 2H), 

3.25-3.16 (m, 2H), 2.07 (s, 3H), 1.74-1.62 (m, 2H), 1.48-1.33 (m, 4H), 1.22-1.11 (m, 2H), 

0.81 (t, J= 7.2 Hz, 3H). 

Example 31: 54(5-((2H-tetrazol-5-yl)methyl)-2-inetlioxypheny l)th io )-N4-buty1-6-

methylpyrimidine-2,4-diamine (Compound 31) 

dirnethylcarbamothlolc chloride 

0 	- r 
.. 	

" 
N.,-S 

Me0)L"": OH 
CI  

I 
/ham  NaH 

 

N4-butyl-6-((5-(chloromethyl)-2-methoxyphonyl)thio)- 2-(3-((2-amino-4-ibutYlaminc)-6-methYleyrimidin-5- 5-((5-02H-tetrazol-5-yOrnethyl)-2-methoxypheny8thio)- 
8-methytprimicline-2,4-diamine 	 Athio)-4-mettioxypheny8acetonitriie 	 N4-butyl-6-methylpyrimidine-2,4-diarnine 

Chemical Formula: C,3H3,N6OS 
Exact Mass: 400 18 
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Step 1: methyl 3-((dimethylcarbamothioyl)oxy)-4-methoxybenzoate 

100578] 	To a stirred solution of methyl 3-hydroxy-4-methoxybenzoate (1.0 eq) in 

DMF (0.55M) was added NaH (1.1 eq) at 0°C. The mixture was warmed to rt and stirred for 

30 min before treated with dimethylcarbamothioic chloride (1.1 eq). The mixture was stirred 

overnight and partitioned between ether/water. The resulting suspension was filtered. The 

solid was collected and dried under vacuum to give the title compound as a white solid. 

Step 2: methyl 3-((dimethylcarbamoyl)thio)-4-methoxybenzoate 

[00579] 	Methyl 3-((dimethylcarbamothioyl)oxy)-4-methoxybenzoate (1.0 eq) in 

PhOPh (1M) was stirred for 16 h at 260 °C. The mixture was cooled to rt and the mixture was 

purified by flash chromatography on silica (eluent PE/EA. = 100:1-2:1) to give the title 

compound. 

Step 3: methyl 3-mercapto-4-methoxybenzoate 

1005801 	To a stirred solution of methyl 3-((dimethylcarbamoyl)thio)-4- 

methoxybenzoate (1.0 eq) in THF (0.3M) was added Me0Na (2.0 eq) at rt. The resulting 

mixture was stirred at 60 °C for 2 h. The mixture was cooled down to rt and quenched with 

IN HC1. The mixture was partitioned between EA/water. The organic phase was dried over 

Na2SO4 and concentrated and purified by flash chromatography on silica (eluent PE/EA = 

100:1-5:1) to give the title compound. 

Step 4: methyl 34(2-amino-4-(butylamino)-6-methylpyrimidin-5-yl)thio)-4-methoxy-

benzoate 

1005811 	A mixture of methyl 3-mercapto-4-methoxybenzoate (1.0 eq) in dioxane 

(0.3M), ArLbuty1-5-iodo-6-methylpyrimidine-2,4-diamine (1.5 eq), Cs2CO3 (2.0 eq), Cul (2.0 

eq) was stirred overnight at 100 °C. The mixture was partitioned between EA/NH4OH. The 

organic layer was washed with brine, dried over Na2SO4, concentrated and purified by flash 

chromatography on silica (eluent PE/EA = 100:1-1:1) to give the title compound. 

Step 5: (3-((2-amino-4-(hutylamino)-6-methylpyrimidin-5-yl)thio)-4-methoxyphenyI)-

methanol 

1005821 	To a stirred solution of methyl 3-02-amino-4-(butylamino)-6-

methylpyrimidin-5-yl)thio)-4-methoxybenzoate (1.0 eq) in THF (0.2M) was added 1M 

LiA1Ha (2.0 eq) dropwise at 0 °C. The resulting mixture was stirred at 0 °C for 10 min and at 

rt for 1 h. The mixture was diluted with EA and quenched with 2N NaOH. The mixture was 

181 



WO 2018/106606 	 PCT/US2017/064541 

partitioned between EA/water. The organic layer was dried over Na2SO4, filtered and 

concentrated to give the title compound. 

Step 6: Arl-buty1-5-((5-(chloromethyl)-2-methoxyphenyl)thio)-6-methylpyrimidine-2,4-

diamine 

[00583] 	To a stirred solution of (342-amino-4-(butylamino)-6-methylpyrimidin-5-

yl)thio)-4-methoxyphenyl)methanol (1.0 eq) in DCM (0.2M) was added SOC12 (2.0 eq) at rt 

under N2. The mixture was stirred at rt for 1 h. The mixture was partitioned between DCM 

and saturated aqueous NaHCO3. The organic layer was dried over Na2SO4, filtered and 

concentrated to give the title compound. 

Step 7: 2-(34(2-amino-4-(butylamino)-6-methylpyrimidin-5-y1)thio)-4-

methoxyphenyl)acetonitrile 

1005841 	A mixture of /V4-buty1-5-05-(chloromethyl)-2-methoxyphenyl)thio)-6-

methylpyrimidine-2,4-diamine (1.0 eq) in 1:1 DMSO/DMF (0.1M) and NaCN (3.0 eq) was 

stirred overnight at rt. The mixture was partitioned between EA/water. The organic layer was 

dried over Na2SO4, filtered, concentrated and purified by flash chromatography on silica 

(eluent 0-5% Me0H in DCM) to give the title compound. 

Step 8: 54(5-((2H-tetrazol-5-yl)methyl)-2-methoxyphenyl)thioy/V4-butyl-6-

methylpyrimidine-2,4-diamine 

1005851 	A mixture of 2-(3-02-amino-4-(butylamino)-6-methylpyrimidin-5-yl)thio)-4-

methoxyphenypacetonitrile (1.0 eq) in NMP (0.1M), Bu2SnO (2.0 eq), and TM SN3(10.0 eq) 

was stirred for 3 h at 120 °C under N2. The mixture was cooled down to rt and the mixture 

was concentrated and purified by prep-HPLC (mobile phase CH3CN/H20/NH4OH), freeze-

dried to give the title compound as a white powder. 

[00586] 	LCMS: [M+H]+  = 401.4 

1005871 	1H NMR (400 MHz, DivISO) 8 7.03-6.92 (m, 2H), 6.46-6.42 (m, 211), 6.39 (s, 

2H), 4.06 (s, 2H), 3.83 (s, 3H), 3.26-3.21 (m, 2H), 2.14 (s, 3H), 1.39-1.32 (m, 2H), 1.17-

1.1.10 (m, 2H), 0.81 (t, J= 7.2 Hz, 3H). 
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Example 32: (S)-545-((2H-tetrazol-5-Amethyl)-2-methoxybenzy1)-1V4-(1-

methoxyheptan-3-y1)-6-methylpyrimidine-2,4-diamine (Compound 32) 

(S)-5-(5-(chIoromethyl)-2.-methoxybenzyl)- 
N4-(1-methoxyheptan-3-y1)-6- 
methylpyrimidine-2,4-diarnine 

(S)-2-(3-((2-arnino-4-((1-rhethoxyheptan-3- 
y8amlno)-6-mathyipyrimIdin-511)methyl)-4- 

methoxyphenyl)acetouttrile 

(S)-5-(5-(t2H-tetrazol-5-yOrnethyl)-2- 
methoxybenzy1)-N4-(1-methoxyheptan-3- 

y1)-6-methylpyrirriltiine-24-diamine 
Chemical Formula: C23H34N802 

Exact Mass: 454.28 

Step 1: (34(2-amino-4-ehloro-6-methylpyrimidin-5-yl)methyl)-4- 

methoxyphenyl)methanol 

1005881 	To a solution of methyl 3-((2-amino-4-chloro-6-methylpyrimidin-5-

yl)methyl)-4-methoxybenzoate (1.0 eq, from Example 3B — Step 4) in THE (1.6M) was 

added LiA1H4 (3.0 eq) at r.t. The reaction was stirred at r.t. for 2 h. The reaction solution was 

diluted with water. The aqueous layer was extracted with DCM. The organic layer was 

washed with water, brine, separated, dried over Na2SO4, and concentrated to give the title 

compound as a pale solid. 

Step 2: (S)-(34(2-amino-44(1-methoxyheptan-3-yl)amino)-6-methylpyri midi n-5-

yl)methyl)-4-methoxy-phenyl)methanol 

1005891 	A mixture of (3-((2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-

methoxyphenyl)methanol (1.0 eq) in NMP (0.4M) and (5)-1-methoxyheptan-3-amine (2.0 eq) 

was stirred at 120 °C for 16 h under nitrogen. The reaction solution was diluted with water. 

The aqueous phase was extracted with EA. The organic layer was washed with water, brine, 

dried over Na2SO4, and concentrated. The crude was purified by column chromatography 

(DCM/Me0H=50:1) to give the title compound as a yellow solid. 
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Step 3: (S)-5-(5-(chloromethyl)-2-methoxybenzyl)-M-(1-methoxyheptan-3-y1)-6-

methylpyrimidine-2,4-diamine 

[005901 	To a stirred solution of (S)-(3-02-amino-4-((1-methoxyheptan-3-y1)amino)-6-

methylpyrimidin-5-y1)methyl)-4-methoxy-phenyl)methanol (1.0 eq) in DCM (0.3M) was 

added SOC12(2.0 eq) dropwise. The resulting mixture was stirred at 20 °C for 1 h, then 

quenched with H2O. The mixture was partitioned between DCM/water. The organic layer 

was separated, dried over Na2SO4, filtered, and concentrated to give the title compound as a 

brown oil. 

Step 4: (S)-2-(3-0-amino-4-((1-methoxyheptan-3-yl)amino)-6-methylpyrimidin-5-

Amethyl)-4-methoxyphenyl)acetonitrile 

1005911 	A mixture of (S)-5-(5-(chloromethyl)-2-methoxybenzy1)-M-(1-

methoxyheptan-3-y1)-6-methylpyrimidine-2,4-diamine (1.0 eq) in DMSO (0.4M) and KCN 

(3.0 eq) was stirred at 80°C for 4 h, then cooled to r.t. Water was added, and the solution was 

extracted with DCM. The organic phase was dried over Na2SO4, concentrated, and purified 

by column chromatography (DCM/Me0H=40:1) to give the title compound as a white solid. 

Step 5: (S)-545-((2H-tetrazol-5-yl)methyl)-2-methoxybenzy1)40-(1-methoxyheptan-3-

y1)-6-methylpyrimidine-2,4-diamine 

1005921 	To a stirred mixture of (S)-2-(3-((2-amino-4-((l-methoxyheptan-3-yl)amino)-

6-methylpyrimidin-5-y1)methyl)-4-methoxyphenyl)acetonitrile (1.0 eq) in dioxane (0.2M) 

and Bu2SnO (2.0 eq) was added TMSN3 (10.0 eq). The resulting mixture was stirred at 110 

°C for 4 h under N2, then cooled down to r.t. The mixture was concentrated and purified by 

prep-HPLC (mobile phase 0.1%NH3•H2O/CH3CN) to give the title compound as a solid. 

[005931 	LC-MS: [M+H]+  = 455.4 

[005941 	111 NMR (400 MHz, CDC13) 6 6.86 (s, 1H), 6.84 (d, J= 8.4 Hz, 1H), 6.50 (d, J 

=8.4 Hz, 1H), 4.28-4.23 (m, 3H), 3.90 (s, 3H), 3.58 (s, 2H), 3.19-3.16 (m, 2H), 3.14 (s, 3H), 

2.50 (s, 3H), 1.83-1.81 (m, 111), 1.59-1.06 (m, 7H), 0.83 (t, J= 7.2 Hz, 3H). 
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Example 33: (S)-2-(3-02-amino-4-methy1-6-01-(methylthio)heptan-3-

y1)amino)pyrimidin-5-y1)methyl)-4-methoxypheny1)-2-methylpropanoic acid 

(Compound 33) 

(S)-1-(methyllhlo)heptan-3-amlne 

S''' 

	

NH2 	 ) 	 NH 	S'-' 
2  

	

N).---N 	Hen,/\/ N ' N 
J 

. 

CI 	 . 	 N'- '•••"..‘" 
H 

NC NC 

KOH 

2-(3-((aamino-4-chloro-6- 
methylpyrimidin-5-yllmethyl)-4- 

methoxyphenyl)-2-methylpropenenitrde 

(S)-2-(3-4(2-amino-4-methyl-6-((1- 
(methylthio)heptan-3-yhamino)pyriraidin-5- 

ygmethyl)-4-methoxypheny1)-2-melhylpropananitrlie 

(S)-2-(3-((2-amlno-4-melhyl-6-((1-(methylthlo)heptan- 
3-yi)ammo)pyrimidin-5-yl)meihy;)-4-methoxypheny1)-2- 

mathyipropanoic acid 
Chemical Formula: C2.4136N4028 

Exact Mass 474.27 

Step 1: (S)-2-(34(2-amino-4-methy1-64(1-(methylthio)heptan-3-yl)amino)pyrimiclin-5-

yl)methyl)-4-methoxypheny1)-2-methylpropanenitrile 

[00595] 	A mixture of 2-(3-((2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-

methoxypheny1)-2-methylpropanenitrile (1.0 eq, from Example 9 — Step 8) in NMP (0.6M), 

(S)-1-(methylthio)heptan-3-amine (1.5 eq; prepared by following procedures reported in 

W02014/128189, pg 8, compound D) and DIEA (3.0 eq) was stirred at 120 °C for 48 h. 

Water was added to the mixture, and it was extracted with EtOA.c. The organic layer was 

dried over Na2SO4 and concentrated under reduced pressure. The residue was purified by 

flash chromatography on silica (eluent: DCM/Me0H = 100:1-20:1) to give the title 

compound as a brown oil. 

Step 2: (5)-2-(34(2-amino-4-methyl-64(1-(methylthio)heptan-3-yl)amino)pyrimidin-5-

y1)methyl)-4-methoxypheny1)-2-methylpropanoic acid 

[00596] 	To a stirred solution of (S)-2-(3-02-amino-4-methy1-641-(methylthio)heptan-

3-yDamino)pyrimidin-5-y1)methyl)-4-methoxypheny1)-2-methylpropanenitrile (1.0 eq) in 1:1 

ethane-1,2-dioVH2O (0.1M) was added KOH (10eq) and heated in a sealed tube at 150 °C for 

16 h. The mixture was acidified by 1N HCI solution to pH = 2-3 and filtered. The filtrate was 

purified by prep-HPLC (mobile phase CH3CN/H20/NH31120), then freeze-dried to give the 

title compound as a white solid. 

1005971 	LC-MS: [M+H]+  = 475.3 

[00598] 	111 NMR (400 MHz, DMSO-d6) 8 7.14 (dd, J= 8.4, 2.0 Hz, 1H), 6.91 (d, J = 

8.8 Hz, 1H), 6.86 (s, 1H), 5.91 (br s, 2H), 5.72 (d„/= 9.2 Hz, 1H), 4.25-4.15 (m, 1H), 3.82 

(s, 3H), 3.62 (s, 2H), 2.31-2.25 (m, 2H), 2.02 (s, 3H), 1.95 (s, 3H), 1.70-1.52 (m, 2H), 1.44-

1.34 (m, 2H), 1.31 (s, 61-17, 1.25-1.05 (m, 4H), 0.78 (t, J= 6.8 Hz, 3H). 
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Example 34: (S)-5-(2-methoxy-5-(2H-tetrazol-5-yl)benzyl)-6-methyl-M-(1-

(methylthio)heptan-3-y1)pyrimidine-2,4-diamine (Compound 34) 

4-Memo-1-melhoxy-2- 
methylbenzene 

4-methoxy3methylberrzonitrile 	3-(bromomethyl)-4-methoxybenzonthile ethyl 2-(5-cyano-2-
methoxybenzy1)-3-oxobutanoate 

(S)-1-(methylthiojheptart-3-amine 

Si  

1111 

N2N NH2  

NH2 

N 
POCI3  

NH2 
 

N" 'N .

S- 
.
11N2 
, 

N N 

3-((2-amino-4-hydroxy-6-methylpyrimidin- 	3-((2-amino-4-chloro-6-methylpyrimidin- 
5-yllmethyl)-4-methoxybenzonitrile 

	
5-yl)methy6-4-methoxybenzonttrile 

(S)-3-((2-amino-4-methy1-6-((1- 
(merthylthlo)heptan-3-yl)amlno)pyrImIdin-5- 

Amethyl)-4-methoxybenzonitrile 

TMSN.3, Bu2SnO 

 

  

H 

(S)-5-(2-methoxy-5-(2H-tetrazol-5-y1)benzy1)-6-methyl- 
N4-(1-(methylthio)heptan-3-yhpyrimidine-2.4-diamine 

Chemical Formula: C22t-1221\120S 
Exact Mass: 456.24 

Step 1: 4-methoxy-3-methylbenzonitrile 

1005991 	A mixture of 4-bromo-l-methoxy-2-methylbenzene (1.0 eq) in DMF (1M), 

Zn(CN)2 (1.5 eq), Pd2(dba)3 (0.02 eq) and S-phos (0.05 eq) was stirred at 80 °C for 16 h. The 

resulting mixture was concentrated and purified by column chromatography on silica gel 

(eluent PE/EA. = 100:1-20:1) to give the title compound. 

Step 2: 3-(bromomethyl)-4-methoxybenzonitrile 

1006001 	A mixture of 4-methoxy-3-methylbenzonitrile (1.0 eq) in CC14 (0.7M), NBS 

(1.1 eq) and AEBN (0.1 eq) was stirred at 95 °C for 16 h under nitrogen. The resulting 

mixture was concentrated and partitioned between DCM and water. The organic layer was 

dried over Na2SO4, concentrated, and purified by column chromatography on a silica gel 

(eluent PE/EA = 100:1-20:1) to give the title compound as a white solid. 

Step 3: ethyl 2-(5-cyano-2-methoxybenzyl)-3-oxobutanoate 

1006011 	To a solution of 3-(bromomethyl)-4-methoxybenzonitrile (1.5 eq) in THE 

(0.6M) at 0 °C was added portion-wise 60% NaH (1.5 eq) under N2. The resulting suspension 

was stirred at 0 °C for 10 min, then a solution of ethyl 3-oxobutanoate (1.0 eq) in THE (1M) 

was added drop-wise over 10 min at 0 °C. The resulting mixture was stirred at 70 °C for 15 h. 
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The reaction was cooled to r.t., and ice water was added. The mixture was extracted with 

ethyl acetate. The organic layer was dried over Na2SO4, concentrated and purified by column 

chromatography on silica gel (eluent PE/EA = 50:1-5:1) to give the title compound as yellow 

oil. 

Step 4: 3-((2-amino-4-11ydroxy-6-methylpyrimidin-5-Amethyl)-4-methoxybenzonitrile 

1006021 	To a solution of ethyl 2-(5-cyano-2-methoxybenzyl)-3-oxobutanoate (1.0 eq) 

in Me0H (0.7M) was added guanidine carbonate (1.0 eq). The resulting mixture was stirred 

at 70 °C for 16 h. The mixture was concentrated, and the residue was suspended in EtOAc 

and then filtered. The filter cake was washed with water and EtOAc. The resulting solid was 

collected and dried under vacuum to give the title compound as a white solid. 

Step 5: 3-((2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-methoxybenzonitrile 

1006031 	The suspension of 3-((2-amino-4-hydroxy-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzonitrile (1.0 eq) in POC13 (0.3M) was stirred at 100 °C for 16 h. The reaction 

mixture was cooled to r.t., and solvent was evaporated under reduced pressure. The residue 

was diluted with water, and pH was adjusted to 7 using solid NaHCO3. The precipitate was 

collected by filtration, and the filter cake was washed with water and EtOAc, dried under 

vacuum to give the title compound. 

Step 6: (S)-3-((2-amino-4-methyl-6-01-(methylthio)heptan-3-y1)amino)pyrimidin-5-

yl)methyl)-4-methoxybenzonitrille 

1006041 	A mixture of 3-((2-am i n o-4-c hloro-6-methylpyri midin-5-yOmethyl)-4-

methoxybenzonitrile (1.0 eq) in NMP (0.3M) and (S)-1-(methylthio)heptan-3-amine (1.5 eq, 

prepared by following procedures reported in W02014/128189, pg 8, compound D) was 

stirred at 150 °C for 4 h under nitrogen. The reaction solution was diluted with water, and the 

aqueous phase was extracted with EA. The organic layer was washed with water, brine, dried 

over Na2SO4, and concentrated. The crude was purified by column chromatography 

(DCM/Me0H=50:1) to give the title compound as a yellow solid. 

Step 7: (S)-5-(2-methoxy-5-(2H-tetrazol-5-y1)benzyl)-6-methyl-M-(1-

(methylthio)heptan-3-y1)pyrimidine-2,4-diamine 

1006051 	To a stirred mixture of (S)-3-02-amino-4-methy1-6-01-(methylt hi o)heptan-3-

yl)amino)pyrimidin-5-yOmethyl)-4-methoxybenzonitrile (1.0 eq) in dioxane (0.4M), Bu2SnO 

(2.0 eq) was added TMSN3 (10.0 eq). The resulting mixture was stirred at 110 °C for 4 h 
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under N2. The mixture was cooled to r.t., and the mixture was concentrated and purified by 

prep-HPLC (mobile phase 0.1%NH31-120/CH3CN) to give the title compound. 

[006061 	LC-MS: [M+H]+= 457.3 

[006071 	1HNMR (400 MHz, DMSO-c4) 6 7.82 (d, J= 8.8 Hz, 1H), 7.50 (s, 1H), 7.07 

(d, J=8.4 Hz, 1H), 6.55 (br, 3H), 4.28-4.26 (m, 1H), 3.89 (s, 3H), 3.73 (s, 2H), 2.27 (t, J= 

7.6 Hz, 2H), 2.14 (s, 3H), 1.88 (s, 3H), 1.67-1.65 (m, 2H), 1.41-1.39 (m, 2H), 1.12-1.04 (m, 

4H) , 0.69 (t, J= 6.8 Hz, 3H). 

Example 35: (S)-(3-(34(2-amino-4-methyl-64(1-(methylthio)heptan-3-

yl)amino)pyrimidin-5-Amethyl)-4-methoxybenzamido)propyl)phosphonic acid 

(Compound 35) 

(S)-1-(methylthio)heptan-3-amine 

5--  

) 	 NH2  S"' 

	

NH2 	S''' 

H21,1"--'" 	 N- "'N ) 	 NaOH 	 N
1
}.̀ 'N ) 
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0 q0 	 N-"'-'*". 	 N. 0 •-'—."-- N'-".".--."'"-"' 

H 	 ' H 
Me0 	 HO 

OMe 	 v  OMe 

7
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12 

N N 

Me0 

methyl 3-((2-amino-4-chlorc-6- 
methyloyrimIclin-5-y1)methyl)-4- 

methoxybenzoate 

methyl (S)-3-42-amino-4-methyl-6-((1- 
(methylthio)heptan-3-y1)arninojoyrirnidin-5- 

Amethyl)-4-mettioxybenzoate 

(S)-3-((2-amino-4-methy1-64(1- 
(methylthio)heptan-3-y0amino)pyrimidin- 

5-yl)methyl)-4-methoxybenzoic acid 

diethyl (3- 
aminopropyl)phosphonate 

Et0.
NH2 

Etd% 

HATU, DIEA 
Et0 0 

diethyl (S)-(3-(3-02-amino-4-methyl-6-((1- 
(mettiyithio)heptan-3-yl)amino)pyrimicHn-5-yOmethyl)- 

4-methoxybenzamidoVropyl)phosphonate 

(S)-(3-(3-((2-amino-4-methy1-8-((1 -(methylthio)heptan- 
3-yl)amino)pyrimidin-5-yl)methyl)-4- 

methoxybenzamtdo)propyl)phosphonic acid 
Chemical Formula: C25H40N505PS 

Exact Mass: 553.25 

Step 1: methyl (S)-34(2-amino-4-methyl-64(1-(methylthio)heptan-3-

yl)amino)pyrimidin-5-yl)methyl)-4-methoxybenzoate 

1006081 	A mixture of methyl 3-((2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4- 

methoxybenzoate (1.0 eq, from Example 3B — Step 4) in NMP (0.16M) and 0-1-

(methylthio)heptan-3-amine (1.5 eq, prepared by following procedures reported in 

W02014/128189, pg 8, compound D) was stirred at 150 °C for 4 h under nitrogen. The 

mixture was diluted with water. The aqueous phase was extracted with EA. The organic layer 
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was washed with water, brine, dried over Na2SO4, and concentrated. The residue was purified 

by column chromatography (DCM/Me0H=50:1) to give the title compound as a yellow solid. 

Step 2: (S)-34(2-amino-4-methy1-64(1-(methylthio)heptan-3-yl)amino)pyrimidin-5-

yl)methyl)-4-methoxybenzoic acid 

1006091 	A mixture of methyl (S)-3-02-amino-4-methyl-6-41-(methylthio)heptan-3-

yl)amino)pyrimidin-5-yOmethyl)-4-methoxybenzoate (1.0 eq) in 1:1 EtOH/H20 (0.02M) and 

NaOH (10.0 eq) was stirred at 70°C for 16 h. The mixture was neutralized using 1N HC1, and 

the resulting suspension was filtered. The filter cake was washed with water to give a solid 

which was dissolved in MeCN/H20. 4N Ha/dioxane was added, and the resulting solution 

was freeze-dried to give the title compound as a white solid. 

Step 3: diethyl (S)-(3-(3-02-amino-4-methyl-6-01-(methylthio)heptan-3-

y1)amino)pyrimidin-5-Amethyl)-4-methoxybenzamido)propyl)phosphonate 

[006101 	A mixture of (S)-3-02-amino-4-methy1-641-(methylthio)heptan-3-

y1)amino)pyrimidin-5-yl)methyl)-4-methoxybenzoic acid (1.0 eq) in DMF (0.1M), diethyl (3-

aminopropyl)phosphonate (1.1eq, from Example 30 - Step 2), HATU (1.5 eq) and DIEA (2.0 

eq) was stirred at 30°C for 16 h. The mixture was cooled to r.t., and water was added. The 

mixture was extracted with DCM. The organic phase was dried over Na2SO4, concentrated 

under reduced pressure to give the title compound as a colorless oil. 

Step 4: (S)-(3-(34(2-amino-4-methyl-64(1-(methylthio)heptan-3-yl)amino)pyrimidin-5-

Amethyl)-4-methoxybenzamido)propyl)phosphonic acid 

1006111 	A mixture of diethyl (S)-(3-(3-02-amino-4-methy1-6-01-(methylthio)heptan-

3-yl)amino)pyrimidin-5-yl)methyl)-4-methoxybenzamido)propyl)phosphonate (1.0 eq) in 

DCM (0.05M) and TSMBr (10.0 eq) was stirred at 35 °C for 5 h under N2. The mixture was 

cooled and concentrated. The residue was purified by prep-HPLC (mobile phase 

CH3CN/H20/N1-13.H20) to give the title compound. 

[00612j 	LC-MS: [M+1-1] += 554.3 

1006131 	IFINMR (400 MHz, CDC13) 8 13.93 (s, 1H), 10.36 (s, 1H), 10.12 (s, 1H), 7.94 

(d. J= 8.0 Hz, 1H), 7.80 (s, 1H), 6.96 (d, J= 8.8 Hz, 1H), 5.94 (d, J= 8.4 Hz, 1H), 4.23-4.21 

(m, 1H), 3.98 (s, 3H), 3.73-3.30 (m, 4H), 2.76 (s, 3H), 2.43-2.41 (m, 1H), 2.05-1.80 (m, 7H), 

1.70 (s, 3H), 1.55-1.20 (m, 6H), 0.86 (t, J= 4.0 Hz, 3H). 

Example 36: (S)-M-(1.-(2H-tetrazol-5-yl)heptan-3-y1)-5-(2-methoxybenzy1)-6-

methylpyrimidine-2,4-diamine (Compound 36) 
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OH 	 OMs 	 CN 
MsCI, Et3N 	 KCN 	 TMSN3, Bu2SnO 

pte" 

Ph) 	 Ph 	 Ph)  

	

(S)-3-(benzYIN-1- 	 (S)4-(benzA(S)-1- 	 (S)-4-(benzyl((S)-1- 
phenylethyl)amino)heptan-1-ol 	phenylethyl)smIno)heptyl methanesulfonate 	phenylethypamino)octanenitrile 

4-chloro-5-{2-mothoxybenzy1)- 
6-methylpyrimidin-2-amine 

(S)-N-benzyl-N-((S)-1-phenylethyl)-1- 	(S)-1-(2H-tetrazol-5- 
	 (S)-N4-(1-(2H-tetrazol-5-yl)heptan-3-y1)-5-(2- 

(2H-tetrazol-5-y1)heptan-3-amine 	 yl)heptan-3-amine 
	 methoxybenzyI)-6-methylpyrimidine-2,4-diamine 

Chemical Formula: C211-13c,N80 
Exact Mass: 410.25 

Step 1: (S)-3-(benzyl((S)-1-phenylethyl)amino)heptyl methanesulfonate 

[00614] 	To a stirred solution of (S)-3-(benzyl((S)-1-phenylethyl)amino)heptan-1-ol 

(1.0 eq, prepared from J. Med. Chern. 2016, 59, 7936-7949) and DIEA (1.1 eq) in DCM 

(0.5M) was added MsC1(1.1 eq) at 0 °C. The resulting mixture was warmed to r.t. over 3 h. 

Solvent was removed, and the residue was diluted with EA. The organic layer was washed 

with 1N HC1, 1N NaOH, brine, dried and concentrated to give the title compound. 

Step 2: (8)-4-(benzyl((S)-1-phenylethyl)amino)octanenitrille 

[00615] 	A mixture of (S)-3-(benzyl((S)-1-phenylethyDamino)heptyl methanesulfonate 

(1.0 eq) in DMSO (0.3M) and KCN (7.5 eq) was stirred at 30 °C for 16 h. The reaction was 

diluted with water. The aqueous layer was extracted with EA. The organic layer was 

separated, dried and concentrated to give the title compound as a light yellow oil. 

Step 3: (S)-N-benzyl-N-((S)-1-phenylethyl)-1-(21-/-tetrazol-5-y1)heptan-3-amine 

[00616] 	A mixture of (S)-4-(benzyl((S)-1-phenylethypamino)octanenitrile (1.0 eq) in 

dioxane (0.2M), TMSN3 (2.5 eq) and Bu2SnO (2.0 eq) was stirred at 120 °C in a seal tube for 

18 h. The mixture was diluted with EA and then washed with water. The organic layer was 

dried and concentrated. The crude was purified by column chromatography (eluent PE: 

EA=10:1) to give the title compound as a light brown oil. 

Step 4: (S)-1-(2H-tetrazol-5-Aheptan-3-amine 

[00617] 	To a solution of (S)-N-benzyl-N-((S)-1-phenylethyl)-1-(2H-tetrazol-5-

yl)heptan-3-amine (1.0 eq) in Me0H (0.2M) was added 50% Pd/C (0.3 wt eq) under nitrogen. 
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The reaction was stirred at 40 °C under H2 atmosphere for 16 h. Pd/C was filtered off, and the 

filtrate was concentrated to give the title compound as a light yellow solid. 

Step 5: (S)-A14-(1-(2H-tetrazol-5-yl)heptan-3-y1)-5-(2-methoxybenzyl)-6-

methylpyrimidine-2,4-diamine 

1006181 	A solution of 4-chloro-5-(2-methoxybenzy1)-6-methylpyrimidin-2-amine (1.0 

eq, from Example 41 — Step 3) in NMP (0.4M) and (S)-1-(2H-tetrazol-5-yl)heptan-3-amine 

(2.0 eq) was stirred at 150 °C for 3 h under nitrogen. The reaction was diluted with water, and 

the aqueous was extracted with EA. The organic layers were combined and washed with 

water, brine, dried, and concentrated. The crude was purified by prep-HPLC (mobile phase 

0.1%NH3H20/CH3CN) to give the title compound. 

[00619] 	LC-MS: [M+Hr = 411.4 

1006201 	1H NMR (400 MHz, Me0D)67.17 (t, J = 7.2 Hz, 1H), 6.96 (d, J = 8.8 Hz, 

2H), 6.85 (t, J= 7.2 Hz, 1H), 4.24-4.20 (m, 1H), 3.91 (s, 3H), 3.78-3.63 (m, 2H), 3.19-3.16 

(m, 1H), 2.72 (t, J= 8.0 Hz, 2H), 2.28 (s, 3H), 2.28-0.80 (m, 8H), 0.77 (t, J= 7.2 Hz, 3FI). 

Example 37: 6-(2-(2H-tetrazol-5-yl)ethyl)-M-butyl-5-(2-methoxybenzyl)pyrimidine-2,4-

diamine (Compound 37) 
1 -(brornomethyt)-2-reethoxybenzene 

NeN--)LOH 

3-cyartoptopanoic acid 
CDt, Meet', 111F 	0 0 	 ÒMe 	EtO 

0 0 

KO" 	'OEt 
.j.t. 	 ethyl 5-cyano-3-oxopentanoate 

3-oxohexanedloate 
	 3-(2-amino-6-hydroxy-5-(2- potassium 3-ettioxy- 	 d? ethyl 2-(2-methoxybenzyl)- 	

methoxybenzyl)pyrimidin- 3-oxopropanoate 	
4-yl)propanenttrile 

NaH 

NH 

OEt H2N--A"NH2 

3-(2-amino-6-chloro-5-(2- 	 3-(2-amino-6-(butylamino)-5-(2- 
reethoxyhenzyl)pyrimidin-4-Apropanenitrile 	methoxyborizyl)pyrimidin-4-Apropanenitrilo 

Step 1: ethyl 5-cyano-3-oxopentanoate 

6-(2-(2H-tetrazol-5-yl}ethyl)-N4-butil-5-(2- 
methoxybenzyl)pyrirnidine-2,4-diamine 

Chemical Formula: Ci2H26N20 
Exact Mass: 382.22 

1006211 	To a solution of 3-cyanopropanoic acid (1.0 eq) in THE (0.5M) was added 

CDI (1.2 eq). The reaction solution was stirred at 25 °C for 1 h. MgC12 (1.0 eq) and potassium 

3-ethoxy-3-oxopropanoate (1.0 eq) were added to the above solution and stirred at 60 °C for 2 
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h. The solution was cooled to room temperature and quenched by H2O. The aqueous phase 

was extracted with EA. The combined organic layer was washed with water then brine. The 

organic layer was separated and dried over Na2SO4, concentrated and purified by column 

chromatography (PETEA=3:1) to give the title compound as a yellow oil. 

Step 2: diethyl 2-(2-methoxybenzyI)-3-oxohexanedioate 

1006221 	To a solution of ethyl 5-cyano-3-oxopentanoate (1.2 eq) in THE (0.3M) was 

added NaH (1.3 eq) at 0°C in portions under nitrogen. The solution was stirred at 0°C for 15 

min, then 1-(bromomethyl)-2-methoxybenzene (1.0 eq) was added. The reaction was stirred 

at 40 °C for 16 h. The reaction mixture was quenched by water. The aqueous layer was 

extracted with EA. The combined organic layer was washed with water, brine, dried over 

Na2SO4, and concentrated. The crude was purified by column chromatography (PE/EA=5:1) 

to give the title compound as a light yellow oil. 

Step 3: 3-(2-amino-6-hydroxy-5-(2-methoxybenzyl)pyrimidin-4-yl)propanenitrile 

1006231 	To a solution of diethyl 2-(2-methoxybenzyl)-3-oxohexanedioate (1.0 eq) in 

/vIe0H (0.6M) was added guanidine carbonate (1.0 eq). The reaction was heated at 70 °C for 

16 h under nitrogen. After cooling, the reaction solution was concentrated under reduce 

pressure and added 1:1 H20/EA. The precipitates were filtered and collected to give the title 

compound as an off-white solid. 

Step 4: 3-(2-amino-6-chloro-5-(2-methoxybenzyl)pyrimidin-4-yl)propa nenitrile 

1006241 	A mixture of 3-(2-amino-6-hydroxy-5-(2-methoxybenzyl)pyrimidin-4-

yl)propanenitrile (1.0 eq) and POC13 (0.3M) was stirred at 100 °C for 2 h under nitrogen. The 

reaction was cooled to room temperature and poured onto ice-water. The pH was adjusted to 

7 using NaHCO3 solution. The aqueous solution was extracted with EA. The organic layer 

was washed with water, brine, dried over Na2SO4, and concentrated to give the title 

compound as a grey solid. 

Step 5: 3-(2-amino-6-(butylamino)-5-(2-methoxybenzyl)pyrimidin-4-yl)propanenilrile 

1006251 	To a solution of 3-(2-amino-6-chloro-5-(2-methoxybenzyppyrimidin-4-

yppropanenitrile (1.0 eq) in NMP (0.16M) was added butan-l-amine (3.0 eq) and DIEA (3.0 

eq). The mixture was stirred at 100 °C for 16 h under nitrogen. The reaction solution was 

diluted with water and extracted with EA. The organic layer was washed with water, brine, 

dried over Na2SO4, and concentrated. The crude product was purified by column 

chromatography (DCM//vIe0H=50:1) to give the title compound as a yellow solid. 
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Step 6: 6-(2-(2/1-tetrazol-5-31)ethy1)-M-butyl-5-(2-methoxybenzyl)pyrimidine-2,4- 

diamine 

[00626] 	To a solution of 3-(2-amino-6-(butylamino)-5-(2-methoxybenzyppyrimidin-4-

yppropanenitrile (1.0 eq) in dioxane (0.06M) was added TMSN3 (2.0eq) and Bu2SnO (2.0 

eq). The mixture was stirred at 120 °C for 3 h. The solution was concentrated and purified by 

prep-HPLC (mobile phase: NH4HCO3/MeCN/H20) to give the title compound as a white 

solid. 

[00627] 	LC-MS: [M+H] + =383.4 

[00628] 	IFINMR (400 MHz, DMSO-d6) c5 7.18 (t, J= 8.4 Hz, 1H), 6.98 (d, J= 8.0 Hz, 

1H), 6.81 (t, J= 7.2 Hz, 1H), 6.73 (d, J= 7.6 Hz, 1H), 6.59 (t, J= 5.6 Hz, 1H), 6.27 (br s, 

2H), 3.84 (s, 3H), 3.65 (s, 2H), 3.30-3.25 (m, 2H), 3.02 (t, J= 7.6 Hz, 2H), 2.76 (t, J= 7.6 

Hz, 2H), 1.49-1.37 (m, 2H), 1.23-1.16 (m, 2H), 0.83 (t, J= 7.6 Hz, 3H). 

Example 38: (S)-3-(2-amino-5-(2-methoxybenzy1)-64(1-(methylthio)heptan-3-

Aamino)pyrimidin-4-y1)propanoic acid (Compound 38) 

(S)-1 -(methylthio)heptan-3-amine 

	

NH2 	S 

	

112N / 	 INA'N 

HO2C 	 CI 	 11. 	 HO2C 

3-(2-amino-6-chloro-5-(2- 
	 (S)-3-(2-amino-5-(2-methoxybenry1)-6-((1- 

methoxybenzyl)pyrimidin-4-yl)propanoic acid 
	

(methylthio)heptan-3-yl)amino)pyrimidin-411)propanoic acid 
Chemical Formula: C23H34N403S 

Exact Mass: 446.24 

Step 1: (S)-3-(2-amino-5-(2-metlioxybenzyI)-6-((1-(methylthio)heptan-3-

yl)amino)pyrimidin-4-yl)propanoic acid 

[00629] 	A mixture of 3-(2-amino-6-chloro-5-(2-methoxybenzyl)pyrimidin-4-

yl)propanoic acid (1.0 eq, from Example 27 — Step 4) and neat (S)-1-(methylthio)heptan-3-

amine (4.0 eq, prepared by following procedures reported in W02014/128189, pg 8, 

compound D) was stirred at 120 °C for 24 h. The reaction was diluted with water, and the 

aqueous solution was extracted with EA. The organic layers were combined and washed with 

1N HC1, brine, dried over Na2SO4, concentrated and purified by prep-HPLC (mobile phase: 

0.1% NH3.H20/MeCN/H20) to give the title compound as a white solid. 

[00630] 	LC-MS: [M+H]+  = 447.3 

NH2  

N'N 
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1006311 	1H NMR (400 MHz, Me0D) .5 7.23 (t, .1= 8.0 Hz, 1H), 7.02 (d, = 8.0 Hz, 

1H), 6.97 (d, J = 8.0 Hz, 1H), 6.92 (t, J = 8.0 Hz, 1H), 4.41-4.34 (m, 1H), 3.92 (s, 3H), 3.83 

(s, 2H), 2.93 (t, = 7.2 Hz, 2H), 2.49 (t, J = 6.8 Hz, 2H), 2.25 (t, .1= 7.2 Hz, 2H), 1.96 (s, 

3H), 1.76-0.90 (m, 8H), 0.81 (t, J= 7.6 Hz, 3H). 

Example 39: 5-(54(2H-tetrazol-5-yOmethyl)-2-methoxybenzyl)-6-methyl-/V4-(pentan-2-

yl)pyrimidine-2,4-diamine (Compound 39) 

5-(5-((2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-6- 
methyl-N4-(pentan-2-yl)pyrimidine-2,4-diamine 

Chemical Formula: C20H281\180 
Exact Mass: 396.24 

1006321 	The title compound was prepared following the procedures described for 

Example 3, but using pentan-2-amine instead of butan-1 -amine in Step 5. 

100633] 	LC-MS: [M+H]+= 397.4 

1006341 	111 NMR (400 MHz, CDC13) 6 7.26 (d, J= 8.4 Hz, 111), 6.92 (s, 111), 6.85 (d, J 

= 8.4 Hz, 1H), 6.49 (d, J =6.8 Hz, 1H), 4.26 (s, 2H), 4.20-4.18 (m, 1H), 3.92 (s, 3H), 3.58 (s, 

2H), 2.59 (s, 3H), 1.48-1.46 (m, 2H), 1.40-1.38 (m, 2H), 1.08 (d, J = 6.4 Hz, 311), 0.85 (t, J = 

7.2 Hz, 3H). 
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Example 40: 3-(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzy1)-2-amino-6-

(butylamino)pyrimidin-4-y1)propanoic acid (Compound 40) 

2-(3-(bromomethyl)-4-
methoxyphenyi)aoetonitrile 

diethyl 2-(5-(cyanomethyl)-2- 
methoxybenzyl)-3-oxohexanedloate 

3-(2-amino-5-(5-(cyanomethyl)-2- 
methoxybenzy1)-6-hydroxypyrimidin-4- 

yl)propanoic acid 

3-(5-(5-((21-tetrazol-5-y1)methyl)-2- 
mothoxybenzyt)-2-amino-6- 

(butylamino)pytknkin-4-yl)propanoic acid 
Chemical FOffnlia: C21H28N803 

Exact Mass: 440.23 

	

3-(2-amino-6-chloro-5-(5-(cyanomethyl)-2- 	3-(2-amino-6-(butylarnino)-5-(5-(cyanomethyl)-2- 

	

methoxybenzyl)pyrimidin-4-Apropanoic acid 	melhoxybenzybpyrimidin-4-yl)propanoic acid 

Step 1: (4-methoxy-3-methylphenyl)methanol 

1006351 	To a stirred solution of methyl 4-methoxy-3-methylbenzoate (1.0 eq) in THE 

(0.6M) was added LiA1H4 (1.2 eq) in portions at 4°C under nitrogen. The resulting mixture 

was warmed to r.t over 2 h. The mixture was quenched with aqueous Na2SO4 solution. The 

solution was filtered, and the filtrate was concentrated to give the title compound as a 

colorless oil. 

Step 2: 4-(c hloromethyl)-1-methoxy-2-methylbenzene 

[006361 	To a stirred solution of (4-methoxy-3-methylphenyl)methanol (1.0 eq) in 

DCM (1.4M) was added SOC12 (1.5 eq) at r.t. under N2. The mixture was stirred at r.t. for 1 h 

and then concentrated. The residue was partitioned between DCM and saturated aqueous 

NaHCO3 solution. The organic layer was dried over Na2SO4, filtered and concentrated to give 

the title compound. 

Step 3: 2-(4-methoxy-3-methylphenyl)acetonitrile 

1006371 	A mixture of 4-(chloromethyl)-1-methoxy-2-methylbenzene (1.0 eq) in 1:1 

DMSO/DMF (0.9M) and NaCN (2.0 eq) was stirred for 16 h at r.t. The mixture was 
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partitioned between EA and water. The organic layer was dried over Na2SO4, filtered, 

concentrated and purified by flash chromatography on silica (eluent PE/EA = 100:1-20:1) to 

give the title compound. 

Step 4: 2-(3-(bromomethyl)-4-methoxyphenyl)acetonitrile 

1006381 	To a solution of 2-(4-methoxy-3-methylphenyl)acetonitrile (1.0 eq) in CC14 

(0.35M) was added NBS (1.2 eq) and AIBN (2.0 g, 13 mmol, 0.1 eq). The resulting mixture 

was heated at reflux for 1 h. Then the mixture was filtered, and the filtration was concentrated 

under reduced pressure to give the crude product, which was purified by flash 

chromatography on silica (eluent: PE/EA = 40:1 to 4:1) to give the title compound as a 

yellow solid. 

Step 5: diethyl 2-(5-(cyanomethyl)-2-methoxybenzy1)-3-oxohexanedioate 

1006391 	To a solution of 2-(3-(bromomethyl)-4-methoxyphenyl)acetonitrile (1.0 eq) in 

anhydrous TI-IF (0.73ML) at 0 °C was added portion-wise of 60% NaH (1.2 eq). After stirring 

for 10 min, a solution of diethyl 3-oxohexanedioate (1.1 eq, from Example 27 — Step 1) in 

THE (2.4M) was added drop-wise into the above mixture over 10 min. The resulting mixture 

was warmed to r.t. and stirred for 20 h. The reaction was quenched with water. The mixture 

was extracted with EtOAc, dried over Na2SO4, concentrated under reduced pressure. The 

residue was purified by flash chromatography on silica (eluent: PE/EA = 50:1 to 10:1) to give 

the title compound as a yellow oil. 

Step 6: 3-(2-amino-5-(5-(cyanomethyl)-2-methoxybenzy1)-6-hydroxypyrini id n-4-

yl)propanoic acid 

1006401 	A mixture of diethyl 2-(5-(cyanomethyl)-2-methoxybenzyl)-3-

oxohexanedioate (1.0 eq) in Me0H (0.3M) and guanidine carbonate (1.5 eq) was stirred at 70 

°C for 16 h. Solvent was removed, and the residue was diluted with water and acidified by 

adding 1 N HC1 to pH 5. The resulting precipitate was filtered and dried to give the title 

compound as a white solid. 

Step 7: 3-(2-amino-6-chloro-5-(5-(cyanomethyl)-2-methoxybenzyl)pyrimidin-4-

yl)propanoic acid 

100641. 1 	A mixture of 3-(2-amino-5-(5-(cyanomethyl)-2-methoxybenzyl)-6-

hydroxypyrimidin-4-y1)propanoic acid (1.0 eq) in POC13 (1.9M) was stirred at 100°C for 3 h. 

The reaction mixture was cooled to r.t., and POC13 was evaporated under reduced pressure. 

The residue was diluted with water. The pH was adjusted to 7 with solid NaHCO3. The 
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precipitate was collected by filtration, washed with water, and dried under vacuum to give the 

title compound as a greenish solid. 

Step 8: 3-(2-amino-6-(butylamino)-5-(5-(cyanomethyl)-2-inetlioxybenzyl)pyrimidin-4-

y1)propanoic acid 

[00642] 	A mixture of 3-(2-amino-6-chloro-5-(5-(cyanomethyl)-2-

methoxybenzyl)pyrimidin-4-yl)propanoic acid (1.0 eq) in EtOH (0.3M), butan-l-amine (4 

eq), and DIEA (5 eq) was stirred at 85 °C for 48 h. Solvent was removed, and the residue was 

purified by flash column chromatography (eluent: DCM/MeOH = 40:1) to give the title 

compound as a pale solid. 

Step 9: 3-(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-amino-6-

(butylamino)pyrimidin-4-y1)propanoic acid 

[00643] 	A mixture of 3-(2-amino-6-(butylamino)-5-(5-(cyanomethyl)-2-

methoxybenzyppyrimidin-4-y1)propanoic acid (1.0 eq) in dioxane (0.1M), TMSN3 (5 eq) and 

Bu2SnO (2.0 eq) was heated in a seal tube at 70 °C for 3 h. The mixture was concentrated 

under reduced pressure, and the crude was purified by prep-HPLC (mobile phase: 0.1% 

NH3 H2O in CH3CN) to give the title compound as an off-with solid. 

[00644] 	LC-MS: [M+H]+= 441.2 

[00645] 	1H NMR (400 MHz, CDC13) 8 7.46 (s, 1H), 7.24 (d, J= 8.4 Hz,1H), 6.84 (d, J 

= 8.4 Hz, 111), 5.78 (br s, 1H), 4.17 (s, 2H), 3.90 (s, 3H), 3.70 (s, 2H), 3.36-3.31 (m, 2H), 

3.17 (t, J= 6.0 Hz, 2H), 2.77 (t, J= 6.0 Hz, 2H), 1.41-1.38 (m, 2H), 1.18-1.13 (m, 2H), 0.84 

(t, J= 6.8 Hz, 3H). 
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Example 41: (S)-3-((2-amino-5-(2-metboxy benzyI)-6-methylpyrimidin-4- 

yl)amino)heptanoic acid (Compound 4 1 ) 

ethyl 3-oxobutanoate 

0 0 
0 0 

-)L.) 0Et 
Br 

OMe 

1-(brornomethyl)-2- 
methoxybenzene 

ethyl 2-(2-methoxybenzyI)- 
3-oxobutanoate 

2-amino-5-(2-methoxybenzy1)- 
6-methylpyrimidin-4-ol 

Nail 

4-chloro-5-(2-methoxybenzyl)-
6-methylpyrimidin-2-amine 

tart-butyl (S)-3-42-amino-5-(2-rnethoxybenzyl)-8- 	(S)-3-((2-amino-5-(2-methoxybenzyI)-6- 
methylpyrimidin-4-11)arnino)hoptancate 	 rnethylpyrimidin-410amino)heptanoic acid 

Chemical Formula: C23H23N403 
Exact Mass: 372.22 

Step 1: ethyl 2-(2-methoxybenzyl)-3-oxobutanoate 

1006461 	To a solution of 1-(bromomethyl)-2-methoxybenzene (1.2 eq) in THF (0.6M) 

at 0 °C was added 60% NaH (1.25 eq) in portions under N2. The resulting suspension was 

stirred at 0 °C for 10 min, then a solution of ethyl 3-oxobutanoate (1.0 eq) in THF (5M) was 

added drop-wise over 10 min. The resulting mixture was stirred for 15 h at 70 °C. The 

mixture was cooled to r.t. and ice water was added. The mixture was extracted with ethyl 

acetate. The organic layer was dried over Na2SO4, concentrated, and purified by column 

chromatography on silica gel (eluent PE/EA = 50:1-5:1) to give the title compound as a 

yellow oil. 

Step 2: 2-amino-5-(2-methoxybenzyl)-6-methylpyrimidin-4-ol 

1006471 	To a solution of ethyl 2-(2-methoxybenzyl)-3-oxobutanoate (1.0 eq) in Me0H 

(0.9M) was added guanidine carbonate (1.0 eq). The resulting mixture was stirred overnight 

at 65 °C. The mixture was concentrated to dryness. The residue was suspended in Et0Ac and 

then filtered. The filter cake was washed with water and EtOAc, and then dried under 

vacuum to give the title compound as a white solid. 

Step 3: 4-chloro-5-(2-methoxybenzyl)-6-methylpyrimidin-2-amine 

1006481 	A suspension of 2-amino-5-(2-methoxybenzyl)-6-methylpyrimidin-4-ol (1.0 

eq) in POC13 (1M) was stirred at 100 °C for 24 h. The mixture was cooled to r.t. and POC13 
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was evaporated to dryness under reduced pressure. The residue was diluted with water, and 

pH was adjusted to 7 using solid NaHCO3. The precipitate was collected by filtration, washed 

with water and EtOAc, and dried under vacuum to give the title compound. 

Step 4: tert-butyl (S)-34(2-a m ino-5-(2-methoxybenzyI)-6-methylpyrimidin-4-

yl)amino)heptanoate 

1006491 	A mixture of 4-chloro-5-(2-methoxybenzyl)-6-methylpyrimidin-2-amine (1.0 

eq) in NNE' (1.3M) and tort-butyl (5)-3-aminoheptanoate (4.5 eq, from Example 20B — Step 

3) was stirred at 120 °C for 3 h. The mixture was partitioned between water and EtOAc. The 

organic layer was washed with brine, dried over Na2SO4, and concentrated under reduced 

pressure. The residue was purified by flash column chromatography (eluent: DCM/Me0H = 

100:1 to 30:1) to give the title compound as a yellow solid. 

Step 5: (S)-34(2-amino-5-(2-methoxybenzy1)-6-methylpyrimidin-4-yl)aminoTheptanoic 

acid 

1006501 	A mixture of tort-butyl (S)-3-42-amino-5-(2-methoxybenzy1)-6-

methylpyrimidin-4-y0amino)heptanoate (1.0 eq) in 1:1 EtOH/H20 (0.1M) and NaOH (10.0 

eq) was heated at 100 °C for 2 h. The reaction was cooled to r.t., and the solvent was 

removed. The residue was diluted with H2O and acidified using 1N HCI to pH 2. The 

resulting suspension was extracted with DCM. The combined organic layers were dried and 

concentrated. The crude was purified by prep-TLC (CHCI3: Me0H=10:1) to give an oil, 

which was dissolved in 1:1 CH3CN/H20 and added 4N HCl/dioxane. The solution was 

freeze-dried to give the title compound as a white solid. 

1006511 	LC-MS: [M-FH] + = 373.2 

1006521 	IFINMR (400 MHz, DMSO-d6) 8 12.20 (br, 1H), 7.20-7.17 (m, 1H), 6.99 (d, J 

= 8.4 Hz, 111), 6.82-6.79(m, 2H), 6.68 (br, 2H), 4.53-4.50 (m, 1H), 3.85 (s, 3H), 3.66 (s, 2H), 

2.50-2.37 (m, 2H), 2.07 (s, 3H), 1.51-1.38 (m, 2H), 1.24-0.98 (m, 4H), 0.77 (t, J= 6.8 Hz, 

3H). 
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NC 

tert-butyl (5)-3-((2-arnirio-5-(5-(2- 
cyanopropan-2-y1)-2-methoxybenzy1)-6- 
methylpyrimidin-4-y8amino)heptanoate 

NC 

2-(3-((2-anano-4-ahlor04-
methylpyrirridin-5-yOmalhyl)-4-

rnethoxypheny1)-2-mathylproparianItAle 

NH2 	OH 

N t!E C-L0 
NaOH 

 

• 

 

(S)-3-((2-amlno-5-(5-(2-catboxypropan-211)-2- 
methoxybenzy8-6-methy:pyrimidin-4- 

yllammo)heptanos acid 
Chemical Formula: C24i-ls4N405 

Exact Mass: 458.25 
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Example 42: (S)-34(2-amino-5-(5-(2-carboxypropan-2-y1)-2-methoxybenzy1)-6-

methylpyrimidin-4-yl)amino)heptanoic acid (Compound 42) 
tert-butyl (S)-3-aminohaplanoate 

O'j< 

	

NH2 	 NN2  (k 
.••L. 

	

N N 	 N LN •"-LO 

Step 1: tert-butyl (S)-34(2-amino-5-(5-(2-cyanopropan-2-y1)-2-mettroxybenzyl)-6-

methylpyrimidin-4-yl)amino)heptanoate 

1006531 	A mixture of 2-(3-((2-amino-4-chloro-6-methylpyrimidin-5-yOmethyl)-4-

methoxypheny1)-2-methyl-propanenitrile (1.0 eq, from Example 9 — Step 8) in NMP (0.9M) 

and tert-butyl (S)-3-aminoheptanoate (1.3 eq, from Example 20B — Step 3) was stirred at 120 

°C for 16 h under nitrogen. The reaction mixture was diluted with water. The aqueous phase 

was extracted with EA. The combined organic layer was washed with water, then brine. The 

organic layer was separated and dried over Na2SO4, concentrated and purified by flash 

chromatography on silica (eluent DCM/Me0H=50:1) to give the title compound as a yellow 

solid. 

Step 2: (S)-3-((2-amino-5-(542-carboxypropa n-2-y1)-2- m et h o xybenzyl)-6-

methylpyrimidin-4-yl)amino)heptanoic acid 

1006541 	A mixture of teri-butyl (S)-3-02-amino-5-(5-(2-cyanopropan-2-y1)-2-

methoxybenzy1)-6-methyl-pyrimidin-4-yl)amino)heptanoate (1.0 eq) in 1:1 ethylene 

glycol/H20 (0.1M) was added NaOH (10.0 eq) and stirred at 150 °C for 16 h. The mixture 

was neutralized by adding 1 N HCI. The resulting suspension was filtered. The filter cake 

was washed with water and purified by prep-HPLC (mobile phase: 

0.1%HCOOH/MeCN/H20) to give the title compound as a white solid. 

[006551 	LC-MS: [M+H] -1=459.3 

1006561 	1 H NMR (400 MHz, DMSO-d6) d 7.19 (br, 114), 7.18 (dd, J= 8.4, 2.4 Hz, 1H), 

6.96 (d, J= 8.4 Hz, 1H), 6.84 (d, J= 2.0 Hz, 1H), 4.58-4.56 (m, 1H), 3.83 (s, 314), 3.79 (s, 

2H), 2.48-2.42 (m, 2H) 2.13 (s, 3H), 1.52-1.50 (m, 2H), 1.38 (s, 3H), 1.35 (s, 3H), 1.25-1.18 

(m, 2H), 1.24-1.07 (m, 2H), 0.91 (t,./= 7.2 Hz, 3H). 
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Example 43: 2-(34(2-amino-4-(butylamino)-6-(2-carboxyethyl)pyrimidin-5-yl)methyl)-

4-methoxy-pheny1)-2-methylpropanoic acid (Compound 43) 
diethyl 8-oxonexanedioate 

2-(3-(bromomethyl)-4-
methoxypheny1)-2-

methylpropanenitxile 

diethyl 2-(512-cyanopropan-2- 
yi)-2-methoxybenzy1)-3- 

oxohexanedioate 

3-(2-arnino-5-(5-(2-cyanopropan-2- 
yi)-2-methoxybenzyt)-6- 

hydroxypyrimIdin-4-Apropanotc acid 

butan-1-amine 

KOH 

 

   

HO.. 

3-(2-amino.ohlore-5-(5-(2-cyanopropan- 
2-y1)-2-melhoxybenzyl)pyrimidin-4- 

yl)propanolc acid 

3-(2-amino-6-(butylamim)-5-(5-(2- 
cyanopropan-2-y1)-2- 

methoxybenzyl)pytimistn-4-yijpropanoic acid 

2-(3-((2-amino-4-(butylamino)-6-(2- 
carboxyethyl)pyrimidin-5-yl)mothyl)-4- 

methoxypheny1)-2-methylpropanoic acid 
Chemical Formula: CzkinN4Os 

Exact Mass: 444.24 

Step 1: diethyl 2-(5-(2-cyanopropan-2-y1)-2-methoxybenzy1)-3-oxohexanedioate 

1006571 	To a solution of 2-(3-(bromomethyl)-4-methoxypheny1)-2- 

methylpropanenitrile (1.1 eq, from Example 9 — Step 5) in THF (0.3M) was added NaH 

(1.2eq) at 0 °C in portions under nitrogen. The mixture was stirred at 0 °C for 10 min. A 

solution of diethyl 3-oxohexanedioate (1.0 eq, from Example 27 — Step 1) in THF (0.75M) 

was added to the above solution, and the reaction was stirred at 60 °C for 16 h. The reaction 

was quenched by water. The aqueous solution was extracted with EA. The combined organic 

layers were washed with water, brine, dried over Na2SO4, and concentrated. The crude 

product was purified by column chromatography (PE/EA=10:1) to give the title compound as 

a yellow oil. 

Step 2: 3-(2-amino-5-(5-(2-cyanopropan-2-y1)-2-methoxybenzy1)-6-hydroxypyrimidin-4-

yl)propanoic acid 

1006581 	To a solution of diethyl 2-(5-(2-cyanopropan-2-yl)-2-methoxybenzyl)-3-

oxohexanedioate (1.0 eq) in Me0H (0.7M) was added guanidine carbonate (1.0 eq). The 

reaction was heated at 65 °C for 16 h under nitrogen. After cooling, the reaction solution was 

concentrated under reduced pressure. The residue was purified by column chromatography 

(DCM/Me0H=5:1) to give the title compound as a white solid. 
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Step 3: 3-(2-amino-6-chloro-5-(5-(2-cyanopropan-2-y1)-2-methoxybenzyl)pyrimidin-4-

yl)propanoic acid 

1006591 	A solution of 3-(2-amino-5-(5-(2-cyanopropan-2-y1)-2-methoxybenzy1)-6-

hydroxypyrimidin-4-yl)propanoic acid (1.0 eq) in POC13 (0.3M) was stirred at 100 °C for 16 

h under nitrogen. After cooling, the mixture was concentrated and poured into water. The pH 

value was adjusted to 8 by adding NaHCO3. The aqueous phase was extracted with EA. 

Combined organic layers were dried over Na2SO4, concentrated, and purified by column 

chromatography (DCM/Me0H=10:1) to give the title compound as a brown solid. 

Step 4: 3-(2-amino-6-(butylamino)-5-(5-(2-cyanopropan-2-y1)-2-

methoxybenzyl)pyrimidin-4-yl)propanoic acid 

1006601 	A solution of 3-(2-amino-6-chloro-5-(5-(2-cyanopropan-2-y1)-2-

methoxybenzyppyrimidin-4-yppropanoic acid (1.0 eq) in neat butan-l-amine (0.15M) was 

stirred at 120 °C for 3 h under nitrogen. The reaction was purified by column chromatography 

(DCM/Me01-i-10:1) to give the title compound as a brown oil. 

Step 5: 2-(34(2-amino-4-(butylamino)-6-(2-carboxyethyl)pyrimidin-5-yl)niethyl)-4-

methoxypheny1)-2-methylpropanoic acid 

1006611 	To a solution of 3-(2-amino-6-(butylamino)-5-(5-(2-cyanopropan-2-y1)-2-

methoxybenzyl)pyrimidin-4-yl)propanoic acid (1.0 eq) in 1:1 ethylene glycol/H20 (0.07M) 

was added KOH (20 eq). The mixture was stirred at 150 °C for 16 h. After cooling, pH was 

adjusted to 6 by adding 4N HCI. The mixture was extracted with EA. The organic layer was 

washed with brine, dried over Na2SO4, concentrated. The crude product was purified by 

prep-HPLC (mobile phase: NH4HCO3/MeCN/H20) to give the title compound as a white 

solid. 

100662] 	LC-MS: [M+H] + = 445.3 

1006631 	1H NMR (400 MHz, CD3OD) (5 7.27 (dd, J=8.4, 2.4Hz, 1H), 6.95 (d, 

J=8.4Hz, 1H), 6.93(s, 1E1), 3.89 (s, 31-1), 3.78 (s, 2H), 3.45 (t, J= 7.0 Hz, 2H), 2.84 (t, J= 6.0 

Hz, 2H), 2.42 (t, J= 6.4 Hz, 2H), 1.54-1.47 (m, 2H), 1.45 (s, 6H), 1.26-1.21 (m, 2H), 0.88 (t, 

J= 7.2 Hz, 3H). 
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Example 44: (S)-34(2-amino-5-(2-methoxy-54(3-phosphonopropyl)carbamoyl)benzyl)-

6-methyl-pyrimidin-4-yl)amino)heptanoic acid (Compound 44) 

tert-butyl (S)-3-aminoheptanoate 

0 

methyl 3-((2-amino-4-chloh.)-43- 
methylpyrimidin-5-y1)methyl)-4- 

methoxybenzoate 

diethyl (3-aminopropyl)phosphonate 

methyl (5)-3-((2-arnino-4-((1-Vert-butoxy)-1- 
oxoheptan-3-yl)amino)-6-rnethylpyrimIdln--5- 

yhmelhyl)-4-methoxybenzoale 

(S)-3-((2-amirto-4-((1-(tert-butoxy)-1- 
oxoheptan-3-Aamlno)-6-methyipyrirnidin- 

5-y5methyl)-4-methcarybenzolc acid 

Et0.,
P 

Et0 0 

 

NH2  o-k 
). A 

N N 	0 
TMSBr 

 

NH2 	OH 

(-L'O 

0 

 

HATU, DIEA 

  

     

     

  

EtO, 
P„ 	N 
b 

 

HO,. 	N  

HO 0 
OMe 

terl-butyl (S)-3-((2-amino-5-(5-((3- 
(diettioxyphosphorybrcpyl)carbarnoy1)-2-methoxybenzy1)-

6-methylpyrimidin-4-Aamlno)heptanoate 

(S)4-((2-amino-5-(2-rnethoxy-5-((3- 
phosphonopropy0carbaracy5benzy5-8- 

rnethylpydrnidln-4-yl)arnino)heptanoic acid 
Chemical Formula: C241-138N5O7P 

Exact Mass: 537.24 

Step 1: methyl (S)-34(2-amino-44(1-(tert-butoxy)-1-oxoheptan-3-yl)amino)-6-

methylpyrimidin-5-yl)methyl)-4-methoxyhenzoate 

1006641 	A mixture of methyl 3-((2-amino-4-chloro-6-methylpyrimidin-5-yl)methyl)-4-

methoxybenzoate (1.0 eq, from Example 3B — Step 4) in NMP (2M) and tert-butyl (S)-3-

aminoheptanoate (2.0 eq, from Example 20B — Step 3) was stirred at 120 °C for 16 h under 

nitrogen. The reaction solution was diluted with water and extracted with EA. The organic 

layer was washed with water, brine, dried over Na2SO4, and concentrated. The residue was 

purified by column chromatography (DCM/Me0H=50:1) to give the title as a yellow solid. 

Step 2: (S)-3-02-amino-4-01-(tert-butoxy)-1-oxoheptan-3-yl)amino)-6-methylpyrimidin-

5-yl)methyl)-4-methoxyhenzoic acid 

1006651 	A mixture of methyl (S)-3-02-amino-4-01-(tert-butoxy)-1-oxoheptan-3-

yl)amino)-6-methylpyrimidin-5-yl)methyl)-4-methoxybenzoate (1.0 eq) in 1:1 ethanol/H20 

(0.1M) and NaOH (10.0 eq) was stirred at 30 °C for 4 h. The mixture was neutralized by 

adding 1 N HCI to pH 7. The resulting suspension was filtered. The filter cake was washed 

with water to give the title compound. 
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Step 3: tert-butyl (S)-3-02-amino-5-(5-03-(diethoxyphosphoryl)propyl)carbamoy1)-2-

methoxybenzy1)-6-methylpyrimidin-4-Aamino)heptanoate 

1006661 	A mixture of (5)-3-02-amino-4-01-(tert-butoxy)-1-oxoheptan-3-y1)amino)-6-

methylpyrimidin-5-y1)methyl)-4-methoxybenzoic acid (1.0 eq) in DMF (0.1M), diethyl (3-

aminopropyl)phosphonate (2.0 eq, from Example 30 — Step 2), HATU (2.0 eq) and DIEA 

(3.0 eq) was stirred at 50°C for 16 h. The mixture was cooled to r.t. and added water. The 

mixture was extracted with DCM. The combined organic phase was dried over Na2SO4, and 

concentrated under reduced pressure to give the title compound as a colorless oil. 

Step 4: (S)-3-((2-amino-5-(2-methoxy-5-((3-phosphonopropyl)carbamoyl)benzy1)-6-

methyl-pyrimidin-4-y1)amino)heptanoic acid 

1006671 	A solution of tert-butyl (S)-3-02-amino-5-(5-03-

(diethoxyphosphoryppropyl)carbamoy1)-2-methoxy-benzy1)-6-methylpyrimidin-4-

yl)amino)heptanoate (1.0 eq) in DCM (0.08M) was added TSMBr (10.0 eq) and stirred at 35 

°C for 16 h under N2. The mixture was concentrated, and the residue was purified by 

trituration and prep-HPLC (mobile phase CH3CN/H20/NH3H20) to give the title compound. 

1006681 	LC-MS: [M+11] += 538.3 

1006691 	1H NMR (400 MHz, DMSO) 8.69 (br, 1H), 7.72 (d, J= 8.8 Hz, 11-1), 7.50 (s, 

1H), 7.01 (d, J= 8.4 Hz, 1H), 6.63(br, 1F1), 4.47-4.45 (m, 1H), 3.85 (s, 3H), 3.27-3.25 (m, 

4H), 2.4 (d, J = 6.0 Hz, 2H), 2.13 (s, 3H), 1.72-1.68 (m, 2H), 1.46-1.26 (m, 4H), 1.12-0.96 

(m, 2H), 0.96-0.94 (m, 2H), 0.70 (t, J= 7.2 Hz, 3H). 

Example 45: (S)-3-((2-amino-6-(2-carboxyethyl)-5-(5-(2-carboxypropan-2-y1)-2-

methoxy-benzApyrinildin-4-y1)amino)heptanoic acid (Compound 45) 
tart-butyl (S)-3-aminoheptaroato 

0-j<  

	

r!INg 	 NH2 	0. 
HAW 	 ".1%. 

	

HO2C N .̀1.1 	 N N - 0 

NC 

3-(2-amino-6-chlorr.)-5-(5-(2-cyanopropan- 	(S)-3-(2-amino-6-((t -(tort-butoxy)-1-oxoheptan-3- 
211)-2-metrioxybenzyljpyhmidin-4- 	 yi)amino)-5-(5-(2-cyanopropan-2-y1)-2- 

Apropanoic acid 	 marrioxyberrzyl)pyrimidin-4.-yl)propanoic acid 

(S)-3-((2-arrino-6-(2-carboxyethyl)-5-(5-(2- 
carboxyprooan-2-y1)-2-motoxybenzApyrimidin-4- 

yi)amino)hoptanoic acid 
Chemical Formula: C28H36N402  

Exact Mass: 516.26 

Step 1: (S)-3-(2-amino-6-01-(tert-butoxy)-1-oxoheptan-3-yl)amino)-545-(2-

cyanopropan-2-y1)-2-methoxybenzyl)pyrimidin-4-y1)propanoic acid 

NC 
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1006701 	To a solution of 3-(2-amino-6-chloro-5-(5-(2-cyanopropan-2-y1)-2-

methoxybenzyppyrimidin-4-yppropanoic acid (1.0 eq, from Example 43 - Step 3) in NMP 

(0.15M) was added tent-butyl (S)-3-aminoheptanoate (5.0 eq, from Example 20B - Step 3) 

and K2CO3 (3.0 eq). The mixture was stirred at 150 °C for 16 h. The reaction solution was 

diluted with water/EA and concentrated to give the title compound as a crude oil. 

Step 2: (9)-34(2-amino-6-(2-carboxyethyl)-5-(5-(2-carboxypropan-2-y1)-2-

methoxybenzy1)-pyrim id in-4-yl)amino)heptanoic acid 

1006711 	To a solution of (S)-3-(2-amino-6-01-(tert-butoxy)-1-oxoheptan-3-yl)amino)-

5-(5-(2-cyanopropan-2-y1)-2-methoxybenzyppyrimidin-4-yppropanoic acid (crude) in 1:1 

ethylene glycol/H20 was added excess KOH and stirred at 150 °C for 16 h. After cooling, the 

reaction mixture was diluted with water/EA. The pH was adjusted to 6 by adding 4N HC1, 

then extracted with 3:1 CHC13/IPA. The combined organic layer was washed with brine, 

dried over Na2SO4, and concentrated. The crude product was purified by prep-HPLC (mobile 

phase: NH4OH/MeCN/H20) to give the title compound as a white solid. 

1006721 	LC-MS: [M+H] + =517.3 

1006731 	11-1NMR (400 MHz, CD30D) c5 7.27 (dd, J =8.0, 2.4Hz, 1H), 7.00-6.95 (m, 

2H), 4.61-4.57 (m, 1H), 3.90 (s, 3H), 3.80 (s, 2H), 2.94-2.87 (m, 2H), 2.50-2.38 (m, 4H), 

1.56-1.53 (m, 1H), 1.48 (s, 3H), 1.45 (s, 3H),1.46-1.44 (m, 1H), 1.27-1.17 (m, 2H), 1.08-

1.03 (m, 21-1), 0.79 (t, J= 7.4 Hz, 31-1). 
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Example 46: (S)-34(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzy1)-2-amino-6-(2-

carboxyethyl)-pyrimidin-4-y1)amino)heptanoic acid (Compound 46) 
tert-butyI (S)- 3- aminohootanoate 

NH2  0j< 

- 0 

0 

HNC 
N=N 

OMe 
3-(2-amine--6-chloto-5-(5-(cYanomellh)(1)- 

	tort-butyl (S)-3-(3-(2-amino-6-WS)-1 -(tort-butoxy)- 1- 	tett-butyi {.5}-3-(34645-02kMatrazol-5-y1)methyl)-2- 
2-methoxybenzyt)pyrimidin-4- 	 oxoheptan-3-y1)amloo)-5-(5-(cyanometiyi)-2- 	methoxybenzyi)-2-amine-8-(43)-1-(tert-butoxy)-1-oxoheptan- 

yOpitipanuic acid 
	

methoxybenzyl)pyrimIdln-4-yl)propanamido)hepterioate 	3-ynamato)pyrimicila-4-yi)propanamicio)heptanoate 

NH2 	OH 

N N 

HO2C 

HN- 
NzN 

OMe 

(S)-3-((5-(5-((2H-tetrazol-5-yl)methyl)-2- 
metttoxybenzy1)-2-amino-6-(2- 

carboxyethyl)pyrimidln-4-Aamlno)hepterioic acid 
Chemical Formula: C24H32N605 

Exact Mass: 512.25 

Step 1: tert-butyl (S)-3-(3-(2-amino-6-0(S)-1-(tert-butoxy)-1-oxoheptan-3-2tri)amino)-5-(5-

(cyanomethyl)-2-methoxybenzyl)pyrimidin-4-yl)propanamido)heptan ()ate 

1006741 	A mixture of 3-(2-amino-6-chloro-5-(5-(cyanomethyl)-2-

methoxybenzyppyrimidin-4-yppropanoic acid (1.0 eq, from Example 40 — Step 7) and tent-

butyl (S)-3-aminoheptanoate (3 eq., from Example 20B — Step 3) was stirred at 140 °C for 3 

h. The crude product was used directly in next step. 

Step 2: tert-butyl (S)-3-(3-(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-amino-6-

(((S)-1.-(tert-butoxy)-1-oxohepta n-3-yl)am in o)pyrim id in-4-yl)propa nam ido)h eptanoa te 

1006751 	A mixture of tert-butyl (S)-3-(3-(2-amino-6-0(5)-1-(tert-butoxy)-1-oxoheptan-

3-yDamino)-5-(5-(cyanomethyl)-2-methoxybenzyppyrimidin-4-y1)propanamido)heptanoate 

(1.0 eq) in dioxane (0.2M), TMSN3 (3 eq) and Bu2SnO (2.0 eq) was heated at 110 °C in a seal 

tube for 6 h. The mixture was diluted with EA and washed with water. The organic layer was 

dried, concentrated, and the residue was purified by column chromatography 

(DCM:Me01-1=100:1-10:1) to give the title compound as a light brown solid. 

Step 3: (S)-34(5-(54(2H-tetrazol-5-yOmethyl)-2-methoxybenzyl)-2-amino-6-(2-

carboxyethyl)-pyrimidin-4-yl)amino)heptanoic acid 

1006761 	A solution of tent-butyl (S)-3-(3-(5-(5-((2H-tetrazol-5-yl)methyl)-2-

methoxybenzyl)-2-amino-6-0(S)-1-(tert-butoxy)-1-oxoheptan-3-yl)amino)pyrimidin-4- 

KOH 
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yl)propanamido)heptanoate (1.0 eq) in ethane-1,2-diol (0.1M) was added 10M aqueous KOH 

(44 eq) and heated at 150 °C for 5 days. The solid was filtered off, and the filtrate was 

concentrated and purified by prep-HPLC (mobile phase: 0.1% NH3.H20, CH3CN) to give the 

title compound as a white solid. 

[00677] 	LC-MS: [M+H]+ = 513.2 

100678] 	1H NMR (400 MHz, Me0D) 6 7.09 (dd, J= 8.4, 2.0 Hz, 1H), 6.95 (s, 1H), 

6.89 (d, J= 8.4 Hz, 1H), 4.51-4.49 (m, 1H), 4.04 (s, 2H), 3.87 (s, 3H), 3.77 (s, 2H), 2.92-2.85 

(m, 21-1), 2.52-2.21 (m, 4H), 1.5-0.9 (m, 6H), 0.73 (t, J= 7.6 Hz, 3H). 

Example 47: 3-(2-amino-6-(butylamino)-5-(2-methoxybenzyl)pyrimidin-4-yl)propan-1-

ol (Compound 47) 
bulan-1-amine 

..i.. 

	

NH2 	
,
I
)

11-1
.. 
 2 

N ' N 	
H2N...--...../...„ 

LiAIH 4 	 N ' N 
HO.y.,-,,-.L.,),,. 

I  '-'- CI 	 .. . 	HO 
CI 	  HO 

6 	.,,j 	 DIEA, EtOH 
1 

	

'.`-'-'-'.. OMe 	 'OMe 	 OMe 

3-(2-amino-6-chloro-5-(2- 	 3-(2-amitio-6-chloro-5-(2- 	 3-(2-amino-6-(butyiamino)-5-(2- 
maihoxybenzyl)pyrimidin-4-y1)propanoic acid 	methoxyberayl)pyrimidin-4-yl)propan-1-ol 	methoxybenzyl)pyrimidin-4-yl)propan-1-ol 

Chemical Formula: C19H28N402 
Exact Mass: 344.22 

Step 1: 3-(2-amino-6-chloro-5-(2-methoxybenzyl)pyrimidin-4-yl)propan-l-ol 

[00679] 	To a solution of 3-(2-amino-6-chloro-5-(2-methoxybenzyl)pyrimidin-4-

yl)propanoic acid (1.0 eq, from Example 27 — Step 4) in THE (0.16M) was added LAH (3.0 

eq). The reaction solution was stirred at r.t. for 2 h, and then quenched with water. The 

aqueous layer was extracted with DCM. The combined organic layers were washed with 

water, brine, dried over Na2SO4, and concentrated to give the title compound as a pale solid. 

Step 2: 3-(2-amino-6-(butylamino)-5-(2-methoxybenzyl)pyrimidin-4-yl)propan-1-ol 

1006801 	A solution of 3-(2-amino-6-chloro-5-(2-methoxybenzyl)pyrimidin-4-

yl)propan-l-ol (1.0 eq) in EtOH (0.2M), butan-1-amine (4.0 eq), and DIEA (5 eq) was stirred 

at 85 °C for 3 days. The reaction solution was concentrated, diluted with lN HCI, and 

extracted with DCM. The combined organic layers were washed with brine, dried over 

Na2SO4, concentrated, and purified by flash column chromatography (eluent: DCMIMeOH = 

100:1-20:1) to give the title compound as a pale solid. 

[006811 	LC-MS: [M+H] += 345.4 

1006821 	'H NMR (400 MHz, DMSO) 6 7.80 (br, 1H), 7.40 (br, 2H), 7.22 (t, J= 8.0 

Hz. I VI), 7.01 (d, J= 8.4 Hz, 1H), 6.84 (t, J= 7.6 Hz, 1H), 6.78 (d, J= 8.4 Hz, 1H), 3.85 (s, 

NH2  

N N 

H 
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3-(2-amino-6-chloro-5-15-(cyanomethyl)-2- 3-(2-amino-5-(5-(cyanomethyl)-2-methoxyoenzyl)-8-
methoxybenzy6pyrimidin-4-yheropanolc add U(S)-1-(methylthlo)heptan-3-yljarninolpyrimidln-4- 

y1)-N-aS)-1-(methyithlo)heptan-3-y1)propanamide 

s-- 
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HN 

NH2 	S~ 
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((S)-1-(methylatio)heptan-3-yl)propanamide 

NH2 
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3H), 3.72 (s, 2H), 3.38-3.34 (m, 2H), 2.50-2.44 (m, 2H), 1.61-1.54 (m, 2H), 1.50-1.42 (m, 

2H), 1.34-1.15 (m, 4H), 0.84(t, J = 7.6 Hz, 3H). 

Example 48: (S)-3-(5-(54(21/-tetrazol-5-yl)methyl)-2-methoxybenzy1)-2-amino-64(1-

(methylthio)-heptan-3-y1)amino)pyrimidin-4-y1)propanoic acid (Compound 48) 
(S)-1-(methylthio)heptan-3-amine 

OMe 

(S)-3-(5-(5-((2/4-tetrazol-5-yl)mettly1)-2- 
methoxybenzy1)-2-amino-61(1-(mathylthio)heptan- 

3-yl)amino)pyrimidin-4-Apropanoic acid 
Chemical Formula: 026H41802,5 

Exact Mass: 528.26 

Step 1: 3-(2-amino-5-(5-(cyanometliy1)-2-methoxybenzy1)-6-(((S)-1-(methylthio)heptan-

3-yl)amino)-pyrimidin-4-y1)-N-((S)-1-(methylthio)heptan-3-y1)propanamide 

1006831 	A solution of 3-(2-amino-6-chloro-5-(5-(cyanomethyl)-2- 

methoxybenzyppyrimidin-4-y1)propanoic acid (1.0 eq, from Example 40 — Step 7) in EtOH 

(0.4M) and (S)-1-(methylthio)heptan-3-amine (2.3 eq) was stirred at 90 °C for 3 days. Solvent 

was removed, the residue was purified by column chromatography (eluent DCIvi: 

Me0H=20:1) to give the title compound as a light brown oil. 

Step 2: 3-(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-amino-6-(((S)-1-

(methylthio)heptan-3-yl)amino)pyrimidin-4-y1)-N-((S)-1-(methylthio)heptan-3-

Apropanamide 

1006841 	A mixture of 3-(2-amino-5-(5-(cyanomethyl)-2-methoxybenzy1)-6-0(5)-1-

(methylthio)heptan-3-y1)amino)-pyrimidin-4-y1)-N-(0-1-(methylthio)heptan-3-

y1)propanamide (1.0 eq) in dioxane (0.04M), TMSN3 (3.8 eq), and Bu2SnO (2.5 eq) was 

heated at 90 °C for 6 h in a seal tube. The reaction solution was cooled down and used 

directly in the next step without any purification. 
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Step 3: (S)-3-(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzy1)-2-amino-6-((1-

(methylthio)heptan-3-y1)amino)pyrimidin-4-y1)propanoic acid 

1006851 	The crude product from the previous step was dissolved in ethane-1, 2-diol 

and added aqueous KOH (excess). The reaction was heated at 150 °C for 5 days. The solid 

was filtered, and the filtrate was concentrated and purified by prep-HPLC (mobile phase: 

0.1% TFA/CH3CN/H20) to give the title compound as a white solid. 

[00686] 	LC-MS: [M+H] 529.3 

[00687] 	1H NMR (400 MHz, Me0D) h 7.20 (d, J = 7.6 Hz, 1H), 7.01 (d, J = 8.8 Hz, 

1H), 6.93 (s, 1H), 4.43-4.40 (m, 1H), 4.19(s, 2H), 3.91 (s, 3H), 3.83 (s, 2H), 2.92 (t, J= 6.8 

Hz, 2H), 2.56 (t, J= 7.6 Hz, 2H), 2.24 (t, J= 7.6 Hz, 2H), 1.93 (s, 3H), 1.78-1.75 (m, 1H), 

1.67-1.63 (m, 1H), 1.51-1.49 (m, 1H), 1.41-1.39 (m, 1H), 1.26-1.19 (m, 2H), 1.10-1.04 (m, 

2H), 0.80 (t, J = 7.6 Hz, 311). 

Example 49: (S)-3-(5-(54(2H-tetrazol-5-yl)methyl)-2-methoxybenzyl)-2-amino-6-((1-

methoxyheptan-3-y1)amino)pyrimidin-4-Apropanoic acid (Compound 49) 

NH2 	CY/.  

N N 

N 
HNC  

'OMe 
(S)-3-(5-(5-((2H-tetrazol-5-yl)methyl)-2- 

methoxybenzy1)-2-amino-6-((1-methoxyheptan- 
3-yl)amino)pyrimidin-4-y1)propanoic acid 

Chemical Formula: C25H36N804  
Exact Mass: 512.29 

[006881 	The title compound was prepared following the procedures described for 

Example 48, but using (S)-1-methoxyheptan-3-amine instead of (5)-1-(methylthio)heptan-3- 

amine in Step 1. 

1006891 	LC-MS: [M+H] += 513.3 

[006901 	1H NMR (400 MHz, CDC13) 8 7.21 (d, J= 8.4 Hz, 1H), 7.17 (s, 1H), 6.82 (d, J 

= 8.4 Hz, 1H), 6.14 (d, J= 8.0 Hz, 1H), 4.26-4.05 (m, 2H), 4.03 (d, J =15 .2 Hz, 1H), 3.88 (s, 

3H), 3.74-3.61 (m, 2H), 3.33-3.25 (m, 2H), 3.17-3.05 (m, 2H), 3.04 (s, 3H), 2.72-2.68 (m, 

1H), 2.53-2.48 (m, 1H), 1.81-1.76 (m, 1H), 1.55-1.50 (m, 1H), 1.41-1.15 (m, 411), 1.03-0.95 

(m, 21-1), 0.78 (t, J= 7.6 Hz, 311). 
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Example 50: (S)-3-(2-amino-5-(5-(carboxymethyl)-2-methoxybenzyl)-6-((1-

(methylsulfonyl)heptan-3-y1)amino)pyrimidin-4-y4propanoic acid (Compound 50) 
(S)-1-(methylthio)hootan-3-anne 

0 

DMe 	 II 

3-(2-amino-6-chloro-5-(5-(cyanomethy6-2- 3-(2-amirto-5-(5-(cyanomethyl)-2-rnethoxybenzy6-6-
methoxybenzyl)primidin-4-Apropanoic acid g(S)-1-(methytthio)hootan-3-yhamlno)pyrImIdin-4- 

y1)-N-((5)-1-(mothylthio)heetan-3-yijpropariamide 

r2 

N N 

• 
I I, 

H000""''' 

(5)-3-(2-arnino-5-(5-(carboxymethyl)-2- 
methoxybenzy1)-6-((1-(methylsultonyl)hoptan-3- 

yl)amino)pyrimidin-4-y1)propanoic acid 
Chemical Formula: C2sHuN402S 

Exact Mass: 536.23 

X12  N N 

CI 

s, 
•-j 	NH 

NA.. 1
2
4 

 

FIN 
• r 

1) 1(011 
2) oxone 

     

H020 

NC 

Step 1: 3-(2-amino-5-(5-(cyanomethyl)-2-methoxybenzy1)-6-(((S)-1-(methylthio)heptan-

3-Aantino)-pyrimidin-4-y1)-N-((S)-1-(methylthio)heptan-3-y1)propanamide 

1006911 	The title compound was prepared following the procedures described for 

Example 48 — Step 1. 

Step 2: (S)-3-(2-amino-5-(5-(carboxymethyl)-2-methoxybenzy1)-6-((1-

(methylsulfonyl)heptan-3-y1)amino)pyrimidin-4-y1)propanoic add 

1006921 	To a solution of KOH in 10% H2O in nBuOH (10M) was added 3-(2-amino-5-

(5-(cyanomethyl)-2-methoxybenzy1)-6-(0)-1-(methylthio)heptan-3-y1)amino)-pyrimidin-4-

y1)-N-((S)-1-(methylthio)heptan-3-y1)propanamide (1.0 eq). The resulting mixture was heated 

in a seal tube at 150 °C for 16 h. The mixture was cooled to r.t. and filtered. To the filtrate 

was added oxone (5.0 eq) and stirred at r.t. for 5 h. The reaction was concentrated under 

reduced pressure to 1/3 volume. The insoluble solid was filtered off and the filtrate was 

purified by prep-HPLC (mobile phase: 0.1%HCOOH/MeCN/H20) and freeze-dried to give 

the title compound as a white solid. 

1006931 	LC-MS: [M+H]+  = 537.4 
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Example 51: (S)-2-(3-02-amino-4-methyl-6-01-(methylsulfonyl)hepta n-3-

yl)amino)pyrimidin-5-yl)methyl)-4-methoxyphenyl)acetic acid (Compound 51) 

(S)-2-(3-((2-amino-4-rnethyl-6-((1- 
(methylthio)heptan-3-yl)arninolpyrimidin-5- 

yhmethyl)-4-mothoxyphony8acetonirrile 

(S)-2-(3-( 2-amino-4-methyl-6-((1- 
0ttethyleu 	heptari-3-yl)arnirto)pyrimiclin- 

5-y1)rnethy0-4-methoxyphenyl)acetonitrile 

(S)-2-(3-((2-amlno-4-methy1-8-((1- 
(methylsulfonyl)hepten-3-y8amino)pyrimidin-5- 

yOmethy8-4-methoxyphenyllacetic acid 
Chemical Formula: Cz3H34N4058 

Exact Mass: 478.22 

1006941 	Step 1: (S)-2-(3-02-ami no-4-methy1-641-(methyl sulfonyl)hept an-3 - 

yl)amino)pyrimidin-5-yl)methyl)-4-methoxyphenyl)acetonitrile 

To 	a 	solution 	of 	(S)-2-(342-amino-4-methy1-6-01-(methylthio)heptan-3- 

yl)amino)pyrimidin-5-yl)methyl)-4-methoxyphenypacetonitrile (1 eq, from Example 22 —

Step 4) in 1:1:1 THF/Me0H/H20 (0.2M) was added oxone (1.2eq) in portions at r.t. The 

reaction was stirred at r.t. for 2 h, and then diluted with DCM. The organic layer was washed 

with water and brine, dried, and concentrated to give a light yellow solid, which was used in 

the next step directly. 

[006951 	Step 2: (S)-2-(3-02-amino-4-methy1-641-(methylsulfonyl)heptan-3-

yl)amino)pyrimidin-5-y1)methyl)-4-methoxyphenyl)acetic acid 

To a solution of (S)-2-(3-02-amino-4-methy1-6-01-(methylsulfonypheptan-3-

y1)amino)pyrimidin-5-y1)methyl)-4-methoxyphenypacetonitrile (1.0 eq) in 1:1 Me0H/H20 

(0.1M) was added KOH (7.5 eq). The reaction was stirred at 120 °C for 4 h. Solvent was 

removed and HCl was added to achieve pH 9. The mixture was purified by prep-HPLC 

(0.1%NH3.H20/CH3CN) to give the title compound as a light yellow solid. 

[006961 	LCMS: [M+H]+=479.3 

1006971 	1HNMR (400 MHz, CD3OD) 6 7.16 (dd, J= 8.4, 2.0 Hz, 1H), 6.98 (d, J= 2.0 

Hz, 1H), 6.91 (d, J= 8.4 Hz, 1H), 4.30-4.22 (m, 1H), 3.89 (s, 3H), 3.77-3.68 (m, 211), 3.32 (s, 

211), 2.91-2.70 (m, 5H), 2.32 (s, 3H), 2.08-1.95 (m, 1H), 1.81-1.69 (m, 111), 1.56-1.05 (m, 

6H), 0.83 (t, J= 7.2 Hz, 311). 

BIOLOGICAL EXAMPLES 

Biological Example 1: HEK TLR7 Assay 

1006981 	HEK-BlueTm  TLR7 cells were purchased from Invivogen (San Diego, 

California). The following description was taken from the product information sheet. 
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1006991 	"HEK-BlueTM hTLR7 cells are designed for studying the stimulation of human 

TLR7 (hTLR7) by monitoring the activation of NF-kB. HEK-BlueTm hTLR7 cells were 

obtained by co-transfection of the hTLR7 gene and an optimized secreted embryonic alkaline 

phosphatase (SEAP) reporter gene into HEK293 cells. The SEAP reporter gene is placed 

under the control of the IFN-b minimal promoter fused to five NF-kB and AP-1-binding sites. 

Stimulation with a TLR7 ligand activates NF-kB and AP-1 which induce the production of 

SEAP, which is detected by the HEK-BIueTM Detection cell culture medium." 

1007001 	A typical assay protocol involved the following steps: 

1. Cells were cultured according to the product information sheet. 

2. 10 mM compound stock in DMSO were first diluted to 3 mM and then 3-fold 

serially diluted using DMSO to afford a 10-pt dilution. 

3. 3 µI of the diluted DMSO were added to 57 IA HEK-BlueTM Detection media for 

a further 20-fold dilution. 

4. 10 µI of the diluted compound in assay media were added into 40 µI cell culture 

(in HEK-BlueTm Detection media) in 384-well plate. Final cell concentration = 

8,000 cells per well. 

5. The plates were incubated at 37 °C in 5% CO2 for 16 h. SEAP was determined 

using a spectrophotometer at 620-655 nm. 

212 



WO 2018/106606 
	

PCT/US2017/064541 

1007011 
	

HEK-TLR7 activity table below provides results. 

Example HEK-TLR7 EC50 Example HEK-TLR7 EC50 

1 C 31 C 
2 C 32 A 
3 B 33 A 
4 C 34 A 

C 35 A 
6 	 C 36 B 
7 	 37 B 
8 , :, 38 A 
9 13 39 B 

10 	 3 40 B 
11 	 3 4 I  B 
12 r, " 42 B 
13 , ,  43 C 
14 44 B 
15 , :,  45 C 
16 46 B 
17 A 47 B 
18 A 48 A 
19 C 49 B 
20 

(S-enantiomer) 
B 50 B 

20C 
(R-enantiomer) 

C 51 B 

21 C 
22 A 
23 A 
24 A 
25 B 
26 B 
27 B 
28 C 
29 B 
30 B 

EC50 category: 
A = <100 nM 
B = 100-1000 nM 
C = 1000-10000 nM 

[007021 	As discussed herein, R1A  and RIB  in formula (1) can create a chiral center. 

Compounds 20 and 20C differ by the stereocenter of the carbon bearing RIA  and RIB. 
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20 rA r 
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HN -1  •teN ..:a. -  

As shown above, the (S)-enantiomer (e.g. Compound 20) is >10-fold more potent than the 

(R)-enantiomer (e.g. Compound 20C) in the HEK-TLR7 assay. Other examples can follow 

the same trend. 

Biological Example 2: Pharmacokinetics experiments 

1007031 	BALB/c mice were dosed p.o. with 10 mg/kg compound formulated in 0.5% 

carboxy methycellulose + 0.5% Tween-80 suspension. Mice were bled retro-orbitally at 

different time points post dose. Blood was processed into serum by centrifugation followed 

by protein precipitation, reverse-phase gradient elution and MRM detection via ESI+ mass 

spectrometry to determine compound concentration. Animals were sacrificed after the final 

blood collection (5 hour), liver removed and flash frozen in liquid nitrogen for tissue PK 

analyses. The liver-to-serum concentration (L: S) at 5 hour post dose is one parameter for 

identifying compounds with potential enrichment in liver. 

100704] 	Mouse liver-to-serum concentration (L:S) table below provides results. 

Example L:S at 5hr 

3 A 
9 A 
10 B 
11 A 
12 B 
13 B 
is B 
17 B 
18 A 
20 A 
22 A 
23 A 
24 B 
29 A 
30 A 
32 A 
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33 A 
34 A 
40 A 
41 B 
42 A 
43 A 
44 B 
45 A 
46  B 

L:S category: 
A = >100 represents high liver-enrichment 
B = 10-100 represents moderate liver-enrichment 
C = <10 represents low liver-enrichment 

EQUIVALENTS 

[007051 	While the present invention has been described in conjunction with the 

specific embodiments set forth above, many alternatives, modifications and other variations 

thereof will be apparent to those of ordinary skill in the art. All such alternatives, 

modifications and variations are intended to fall within the spirit and scope of the present 

invention. 
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We claim: 

1. A compound having the structure of Formula (1), or a pharmaceutically 

acceptable salt thereof, 

(1) 

wherein  

R1a is selected from the group consisting of H, C1-C4 alkyl, -NH2, -NHAc,  

-COOH, -SO2CH3, -SCH3, -OCH3, ; and A, 

wherein the alkyl is optionally substituted with -OH, -NH2, -NHAc, -COOH, -

SO2CH3,  

-SCH3, -OCH3, , or A; 

R1b is C2-C5 alkyl; 

X is selected from the group consisting of H and C1-C4 alkyl, wherein the alkyl is 

optionally substituted with A, -OH, or -C(CH3)2OH; 

L1 is selected from the group consisting of -CH2-, -CF2-, , -O-, -S-, -SO2-, -NH-

, and -CH2CH2-; 

Y is selected from the group consisting of C1-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, C1-C3 alkyl, and C1-C3 alkoxy; 

A is selected from the group consisting of , , , 

, , , and ; 

N
N

NN

L2

OH

O
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L2 is selected from the group consisting of -(CH2)n-, -C(O)NH(CH2)n-, , , 

, -[O(CH2CH2)]n-, -[O(C1-C4 alkylene)]-,  

-[O(CH2CH2)]n-OCH2CH2CF2-; -C(O)NHCH2CH2-[O(CH2CH2)]m-; and  

-C(O)NHCH2CH2-[O(CH2CH2)]m-OCH2CH2CF2-;  

m is an integer from zero to four;  

n is an integer from one to four;  

wherein the compound is substituted with at least one A; and 

when X is -CH3; L1 is -CH2-; Y is aryl substituted with A; and L2 is -CH2-; then A is 

not -L2-COOH, except when R1a comprises –COOH or -SO2CH3; and  

when X is -CH3; L1 is -CH2-; Y is aryl substituted with A; L2 is -CH2-, –O-(CH2)2-

O(CH2)2-, or –O-(CH2)2-O(CH2)2(CF2)-; and A is ; then A and L1 are not in a 

para position with respect to each other. 

 

2. A compound having the structure of Formula (1), or a pharmaceutically 

acceptable salt thereof, 

(1) 

wherein  

R1a is selected from the group consisting of H, C1-C4 alkyl, -NH2, -NHAc,  

-COOH, -SO2CH3, -SCH3, -OCH3, and   , 

wherein the alkyl is optionally substituted with -OH, -NH2, -NHAc, -COOH, -

SO2CH3,  

-SCH3, -OCH3, or ; 

R1b is C2-C5 alkyl; 
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X is selected from the group consisting of H and C1-C4 alkyl, wherein the alkyl is 

optionally substituted with A, -OH, or -C(CH3)2OH; 

L1 is selected from the group consisting of -CH2-, -CF2-, , -O-, -S-, -SO2-, -NH-

, and -CH2CH2-; 

Y is selected from the group consisting of C1-C3 alkyl, aryl, and heteroaryl, wherein 

the alkyl, aryl, and heteroaryl are optionally substituted with 1-5 substituents that are 

independently selected from A, C1-C3 alkyl, and C1-C3 alkoxy; 

A is selected from the group consisting of , , , 

, , , and ; 

L2 is selected from the group consisting of -(CH2)n-, -C(O)NH(CH2)n-, , , 

, -[O(CH2CH2)]n-, -[O(C1-C4 alkylene)]-,  

-[O(CH2CH2)]n-OCH2CH2CF2-; -C(O)NHCH2CH2-[O(CH2CH2)]m-; and  

-C(O)NHCH2CH2-[O(CH2CH2)]m-OCH2CH2CF2-;  

m is an integer from zero to four; and  

n is an integer from one to four; and 

wherein the compound is substituted with at least one A; and 

when X is -CH3; L1 is -CH2-; Y is aryl substituted with A; and L2 is -CH2-; then A is 

not -L2-COOH, except when R1a comprises –COOH or –SO2CH3; and  

when X is -CH3; L1 is -CH2-; Y is aryl substituted with A; L2 is -CH2-, –O-(CH2)2-

O(CH2)2-, or –O-(CH2)2-O(CH2)2(CF2)-; and A is ; then A and L1 are not in a 

para position with respect to each other. 

 

3. The compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein R1b is –(CH2)2CH3. 

 

N
N

NN

L2

OH

O
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4. The compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein R1b is –(CH2)3CH3. 

 

5. The compound of any one of claims 1-4, or a pharmaceutically acceptable salt 

thereof, wherein R1a is C1-C4 alkyl, optionally substituted with -OH, -OCH3, -SCH3, or -

SO2CH3. 

 

6. The compound of any one of claims 1-5, or a pharmaceutically acceptable salt 

thereof, wherein R1a is –CH2C(CH3)2OH.  

 

7. The compound of any one of claims 1-6, or a pharmaceutically acceptable salt 

thereof, wherein  is  ,  , , , 

, or . 

 

8. The compound of any one of claims 1-4, or a pharmaceutically acceptable salt 

thereof, wherein R1a is C1-C4 alkyl, optionally substituted with -COOH. 

 

9. The compound of any one of claims 1-4 and 8, or a pharmaceutically 

acceptable salt thereof, wherein  is . 

 

10. The compound of any one of claims 1-4, or a pharmaceutically acceptable salt 

thereof, wherein R1a is H. 

 

11. The compound of any one of claims 1-10, or a pharmaceutically acceptable 

salt thereof, wherein X is C1-C4 alkyl, wherein the alkyl is substituted with A. 
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12. The compound of any one of claims 1-11, or a pharmaceutically acceptable 

salt thereof, wherein X is C1-C4 alkyl, wherein the alkyl is substituted with . 

 

13. The compound of any one of claims 1-10, or a pharmaceutically acceptable 

salt thereof, wherein X is CH3. 

 

14. The compound of any one of claims 1-10, or a pharmaceutically acceptable 

salt thereof, wherein X is H. 

 

15. The compound of any one of claims 1-14, or a pharmaceutically acceptable 

salt thereof, wherein L1 is -CH2-, -CH2CH2-, -O-, or -S-. 

 

16. The compound of any one of claims 1-15, or a pharmaceutically acceptable 

salt thereof, wherein L1 is -CH2-. 

 

17. The compound of any one of claims 1-16, or a pharmaceutically acceptable 

salt thereof, wherein Y is C1-C3 alkyl or aryl.  

 

18. The compound of any one of claims 1-17, or a pharmaceutically acceptable 

salt thereof, wherein Y is aryl, wherein the aryl is substituted with C1-C3 alkoxy.  

 

19. The compound of any one of claims 1-18, or a pharmaceutically acceptable 

salt thereof, wherein Y is aryl, wherein the aryl is substituted with A.  

 

20. The compound of any one of claims 1-19, or a pharmaceutically acceptable 

salt thereof, wherein A is . 

 

21. The compound of any one of claims 1-19, or a pharmaceutically acceptable 

salt thereof, wherein A is . 
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22. The compound of any one of claims 1-19, or a pharmaceutically acceptable 

salt thereof, wherein A is . 

 

23. The compound of any one of claims 1-19, or a pharmaceutically acceptable 

salt thereof, wherein A is . 

 

24. The compound of any one of claims 1-19, or a pharmaceutically acceptable 

salt thereof, wherein A is . 

 

25. The compound of any one of claims 1-19, or a pharmaceutically acceptable 

salt thereof, wherein A is . 

 

26. The compound of any one of claims 1-19, or a pharmaceutically acceptable 

salt thereof, wherein A is . 

 

27. The compound of any one of claims 1-26, or a pharmaceutically acceptable 

salt thereof, wherein L2 is -(CH2)n-. 

 

28. The compound of any one of claims 1-27, or a pharmaceutically acceptable 

salt thereof, wherein n is one or two. 

 

29. The compound of any one of claims 1-26, or a pharmaceutically acceptable 

salt thereof, wherein L2 is . 

 

N
N

NN

L2

OH

O
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30. The compound of any one of claims 1-26, or a pharmaceutically acceptable 

salt thereof, wherein L2 is . 

 

31. The compound of any one of claims 1-26, or a pharmaceutically acceptable 

salt thereof, wherein L2 is -C(O)NH(CH2)n-. 

 

32. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1a), 

 

wherein 

X is H or CH3  

L1 is selected from the group consisting of -CH2-, -O-, -S-, -CF2-, , and -

CH2CH2-; 

A is selected from the group consisting of , , , 

, , , and ;   

L2 is selected from the group consisting of -CH2-, -CH2CH2-, , ,  

-C(O)NH(CH2)n-, -[O(CH2CH2)]n-, -[O(C1-C4 alkylene)]-, and -[O(CH2CH2)]n-

OCH2CH2CF2-; -C(O)NHCH2CH2-[O(CH2CH2)]m-; C(O)NHCH2CH2-[O(CH2CH2)]m-

OCH2CH2CF2-; and 

R3 is H, C1-C3 alkyl, or C1-C3 alkoxy. 

 

N
NH

NN

L2

N
N

NN

L2

OH

O



223 

33. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1a), 

 

wherein 

X is -CH2-A1a, -CH2CH2-A1a, -CH2CH2CH2-A1a, or -CH2C(CH3)2-A1a; 

A1a is selected from the group consisting of , , , 

, , , and ;  

L1 is selected from the group consisting of -CH2-, -O-, -S-, -CF2-, , and -CH2CH2-

; 

A is selected from the group consisting of , , , 

, , , and ;   

L2 is selected from the group consisting of -CH2-, -CH2CH2-, , ,  

-C(O)NH(CH2)n-, -[O(CH2CH2)]n-, -[O(C1-C4 alkylene)]-, and -[O(CH2CH2)]n-OCH2CH2CF2-

; -C(O)NHCH2CH2-[O(CH2CH2)]m-; C(O)NHCH2CH2-[O(CH2CH2)]m-OCH2CH2CF2-; and 

R3 is H, C1-C3 alkyl, or C1-C3 alkoxy. 

 

34. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1b), 

N
NH

NN

L2

N
N

NN

L2

OH

O
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wherein 

X is H or CH3; 

L1 is selected from the group consisting of -CH2-, -O-, -S-, -CF2-, , 

and -CH2CH2-; 

A is selected from the group consisting of , , , 

, , and , and ;   

L2 is selected from the group consisting of -CH2-, -CH2CH2-, , ,  

-C(O)NH(CH2)n-, -[O(CH2CH2)]n-, -[O(C1-C4 alkylene)]-, and -[O(CH2CH2)]n-

OCH2CH2CF2-; -C(O)NHCH2CH2-[O(CH2CH2)]m-; C(O)NHCH2CH2-[O(CH2CH2)]m-

OCH2CH2CF2-; and 

R3 is H, C1-C3 alkyl, or C1-C3 alkoxy. 

 

35. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1b), 

 

wherein 

X is -CH2-A1a, -CH2CH2-A1a, -CH2CH2CH2-A1a, or -CH2C(CH3)2-A1a; 

N
NH

NN

L2

N
N

NN

L2

OH

O
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A1a is selected from the group consisting of , , , , 

, , and ;  

L1 is selected from the group consisting of -CH2-, -O-, -S-, -CF2-, , 

and -CH2CH2-; 

A is selected from the group consisting of , , , 

, , , and ;   

L2 is selected from the group consisting of -CH2-, -CH2CH2-, , ,  

-C(O)NH(CH2)n-, -[O(CH2CH2)]n-, -[O(C1-C4 alkylene)]-, and -[O(CH2CH2)]n-

OCH2CH2CF2-; -C(O)NHCH2CH2-[O(CH2CH2)]m-; C(O)NHCH2CH2-[O(CH2CH2)]m-

OCH2CH2CF2-; and 

R3 is H, C1-C3 alkyl, or C1-C3 alkoxy. 

 

36. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1c), 

 

wherein 

X is -CH2-A1a, -CH2CH2-A1a, -CH2CH2CH2-A1a, or -CH2C(CH3)2-A1a; 

N
NH

NN

L2

N
N

NN

L2

OH

O



226 

A1a is selected from the group consisting of , , , 

, , , and ;  

L1 is selected from the group consisting of -CH2-, -O-, -S-, -CF2-, , 

and -CH2CH2-;  

R3 is H, C1-C3 alkyl, or C1-C3 alkoxy; and 

R4 is H or C1-C3 alkoxy.   

 

37. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1e), 

 

wherein R3 is H, C1-C3 alkyl, or C1-C3 alkoxy. 

 

38. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1f), 

. 

 

39. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1g), 
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wherein R3 is H, C1-C3 alkyl, or C1-C3 alkoxy. 

 

40. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1h), 

 

wherein R4 is H or C1-C3 alkoxy. 

 

41. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1j), 

(1j). 

 

42. A compound of claim 1 or 2, or a pharmaceutically acceptable salt thereof, 

wherein the compound of Formula (1) is a compound of Formula (1k), 

 (1k). 
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43. A compound, or a pharmaceutically acceptable salt, selected from the group 

consisting of: 

 

Com- 
poun
d 

-X -L1-Y 

 

Compound 

1 -CH3 

 

-(CH2)3CH3 

 

2 -CH3 

 

-(CH2)3CH3 

 

3 -CH3 

 

-(CH2)3CH3 

 

4 -CH3 

 

-(CH2)3CH3 

 

5 -CH3 

 

-(CH2)3CH3 

 

6 -CH3 

 

-(CH2)3CH3 

 

7 -CH3 

 

-(CH2)3CH3 
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Com- 
poun
d 

-X -L1-Y 

 

Compound 

8 -CH3 

  
 

9 -CH3 

 

-(CH2)3CH3 

 

10 -CH3 

 

-(CH2)3CH3 

 

11 -CH3 

 

-(CH2)3CH3 

 

12 -CH3 

 

-(CH2)3CH3 

 

13 -CH3 

 

-(CH2)3CH3 

 

14 -CH3 

 

-(CH2)3CH3 

 

15 

 
 

-(CH2)3CH3 
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Com- 
poun
d 

-X -L1-Y 

 

Compound 

16 -CH3 

 

-(CH2)3CH3 

17 -CH3 

 

-(CH2)3CH3 

 

18 -CH3 

 
  

19 

 

 

-(CH2)3CH3 

20 -CH3 

 
  

20C -CH3 

 
  

21 

 

-OCH3 

  

22 -CH3 

 

 
 

O

OH
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Com- 
poun
d 

-X -L1-Y 

 

Compound 

23 -CH3 

 

 
 

24 -CH3 

 

-(CH2)3CH3 

 

25 -CH3 -(CH2)3CH3 

 

26 -CH3 

 

-(CH2)4CH3 

 

27 

 
 

 

 

28 -CH3 

 

-(CH2)3CH3 

 

29 

 
 

 

 

30 -CH3 

 

-(CH2)3CH3 
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Com- 
poun
d 

-X -L1-Y 

 

Compound 

31 -CH3 

 

-(CH2)3CH3 

 

32 -CH3 

 

 

 

33 -CH3 

 

 
 

34 -CH3 

 
 

 

35 -CH3 

 

  

36 -CH3 

 

 

 

37 
 

 

-(CH2)3CH3 
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Com- 
poun
d 

-X -L1-Y 

 

Compound 

38 

 
 

 

 

39 -CH3 

 
 

 

40 

 
 

-(CH2)3CH3 

 

41 -CH3 

 
 

 

42 -CH3 

 
 

 

43 

 
 

-(CH2)3CH3 

 

44 -CH3 
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Com- 
poun
d 

-X -L1-Y 

 

Compound 

45 

 
 

 
 

46 

 
 

 
 

47 
 

 

-(CH2)3CH3 

 

48 

 
 

 
 

49 

 
 

 
 

50 

 
 

 
 

51 -CH3 
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44. A pharmaceutical composition comprising a compound of any one of claims 1 

to 43, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable 

carrier. 

 

45. A compound of any one of claims 1 to 43, or a pharmaceutically acceptable 

salt thereof, for use in therapy. 

 

46. Use of a compound of any one of claims 1 to 43, or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for treating a condition 

associated with TLR7 modulation, wherein the condition is viral infection or cancer.  

 

47. A pharmaceutical composition of claim 44, further comprising at least one or 

more additional therapeutic agents.  

 

48. The pharmaceutical composition of claim 47, wherein the at least one or more 

additional therapeutic agent is antiviral nucleoside. 

 

49. The pharmaceutical composition of claim 47, wherein the at least one or more 

additional therapeutic agent is PD-1 antibody or PD-L1 antibody. 

 

50. Use of a compound of any one of claims 1 to 43, or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for treating HBV in a subject in 

need thereof, wherein the medicament is to be co-administered in combination with an 

antiviral nucleoside. 

 

51. Use of a compound of any one of claims 1 to 43, or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for treating cancer in a subject in 

need thereof, wherein the medicament is to be co-administered in combination with a PD-1 

antibody or PD-L1 antibody. 

 


