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CLAIMS 

I. A composition comprising a TLR agonist adsorbed to an insoluble metal salt, provided that,-` e 

TLR agonist: (a) is not a TLR4 agonist; and (b) is not a TLR9 agonist. 

2. The composition of claim I, wherein the TLR agonist has the formula (Al): 

_ 	 — 

0 

I 	I 
---"N\  (A P 	L 

Rx°1 XZ 	Y  I 
OPY  

5 

wherein: 

n 

Rx  and RY are independently selected from H and 	c6 alkyl; 

X is selected from a covalent bond, 0 and NH;/  

Y is selected from a covalent bond, 0, C(0 	S and NH; 

10 L 	is 	a 	linker 	e.g. 	selected 	from 	-C6alkylene, 	C1-C6alkenylene, 	arylene, 

heteroarylene, C1-C6alkyleneoxy and 	(CH2)p0)q(CH2),,- each optionally substituted 

with 	I 	to 4 substituents 	indepe ently selected 	from halo, OH, CI-Cialkyl, - 

0P(0)(OH)2  and -P(0)(OH)2; 

15 

each p is independently select 	from 1, 2, 3, 4, 5 and 6; 

q is selected from 1, 2, 3 	d 4; 

n is selected from 1 2 	d 3; and 

A is a TLR agonist 	oiety. 

3. A TLR agonist comprisin 	.t least one adsorptive moiety, with the proviso that the TLR agonist: 

(a) is not a TLR4 	mist; 

20 (b) is not a TL •• 	agonist; 

(c) is not a /pound according to formula (I) or (II): 
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wherein: 

Z is -NH2  or -OH; 

5 

X' is alkylene, substituted alkylene, alkenylene, sub 	tuted alkenylene, alkynylene, 

substituted 	alkynylene, 	carbocyclylene, 	substituted 	ca • • yclylene, 	heterocyclylene, 	or 

substituted heterocyclylene; 

L' 	is a covalent bond, arylene, substitute 	..arylene, heterocyclylene, substituted 

heterocyclylene, carbocyclylene, substituted carboc 	lylene, -S-, -S(0)-, S(0)2, -NR5-, or -0- 

X2  is a covalent bond, alkylene, or substi pied alkylene; 

10 L2  is -N R5-, -N(R5)C(0) -, -0-, -S-, 	0)-, S(0)2, or a covalent bond; 

R3 	is 	H, 	alkyl, 	substituted 	alk 	heteroalkyl, 	substituted 	heteroalkyl, 	alkenyl, 

substituted 	alkenyl, 	aryl, 	substituted 	,ryl, 	arylalkyl, 	substituted 	arylalkyl, 	heterocyclyl, 

substituted heterocyclyl, heterocyclyl 	yl, or substituted heterocyclylalkyl; 

Y' and Y2  are each independently a covalent bond, -0- or -NR5-; or -Y'-R' and -Y2- 

15 R2  are each independently -0-N f(R512.7); 

R' and R2  are each 	pendently H, alkyl, substituted alkyl, carbocyclyl, substituted 

carbocyclyl, heterocyclyl, substituted 	heterocyclyl, alkenyl, substituted alkenyl, alkynyl, 

substituted 	alkynyl, 	lalkyl, 	substituted• 	arylalkyl, 	heterocyclylalkyl, 	substituted 

heterocyclylalkyl, -al 	ene-C(0)-0-R5, —(substituted alkylene)-C(0)-0-R5, -alkylene-O- 

20 C(0)-R5, 	-(substit 	ed 	alkylene)-0-C(0)-R5, 	-alkylene-O-C(0)-0-R5, 	or 	-(substituted 

alkylene)-0-C(0) 	R5  

R4  is 	halogen, -OH, -0-alkyl, -0-alkylene-O-C(0)-0-R5, -O-C(0)-0-R5, -SH, or 

-NH(R5); 

each R5 .`• 6, and R7  are independently H, alkyl, substituted alkyl, carbocyclyl, substituted 

25 carbocyclyl, heterocyclyl, substituted 	heterocyclyl, alkenyl, substituted alkenyl, alkynyl, 

sub 	ituted 	alkynyl, 	arylalkyl, 	substituted 	arylalkyl, 	heterocyclylalkyl, 	or 	substituted 

h erocyclylalkyl; 
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(d) is not a compound according to formula (Ill) 

Ri  

NH 	L, R, 
0 	S ------A, L2—R3 

NH 

R4  

(Ill) 

wherein: 

5 R I  is H, -C(0)-C10-Cisalkyl; R2  is C10-Cisalkyl ; R3  is Cio-C s1  kyl; 

L1  is -CH2O-, -CH2OC(0)-, -CH2NR2C(0)- or—C(0)NR 

L2  is -0-, -0C(0)- or -NR2C(0)-; 

R4  is -L3R5  or -L4 R5; 
/ 

R5 	is 	—N(122)2, 	-OR% 	-P(0)(0122)2, 	-C(0 oR2, 	-NR2C(0)L3128, 	-0L3R6, 	- 

10 C(0)NR2 L3R8, C1-C6alkyl, a C6  aryl, a Cm aryl, a 	4  aryl, 5 to 14 membered heteroaryl 

containing I to 3 heteroatoms selected from 0, 	and N, C3-C3cycloalkyl or a 5 to 6 

membered heterocycloalkyl containing 1 to 3 het roatoms selected from 0, S and N, wherein 

the aryl, heteroaryl, cycloalkyl and heterocy 	balky] of R5  are each optionally substituted 

with 1 to 3 substituents independently sel 	ted from -0R9, -0L3R6, -0L4R6, -OR', and - 

15 C(0)0122; 

L2  is a C1-Cl0alkylene, wherei 	the C1 -C6alkylene of L3  is optionally substituted with 

1 to 4 R6  groups, or the C1-C6alkyl,  ne of 143  is substituted with 2 C1-C6alkyl groups on the 

same carbon atom which togeth i , along with the carbon atom they are attached to, form a 

C3-C8cycloakyl; 	 / 

20  L4  is -((C122122)p0) 	p_ ' RioRio).or -(CRII R11)((CR7122)p0)q(CRI6RI6)p-, wherein each 

R'' is a C1-C6alkyl grout /which together, along with the carbon atom they are attached to, 

form a C3-C3cycloakyl 

each R6  is i 	ependently selected from halo, Ci-C6alkyl, -OR', -N(122)3, -C(0)N(R7)2, 

-P(0)(0122)2, a C 	ryl, a Cio  aryl and a C14  aryl; 

25 each V s independently selected from H and C1 -C6alkyl; 

/ 
R 	s selected from —SR', -C(0)OH and a 5 to 6 membered heterocycloalkyl 

contain' • 1 to 3 heteroatoms selected from 0 and N; 

R is phenyl; 

each RI°  is independently selected from H and halo; 
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each p is independently selected from 1, 2, 3, 4, 5 and 6, and 

q is 1, 2, 3 or 4. 

(e) is not a compound according to Formula (I-A) 

x 	0 

X5  \
X3

...- 

NFI2 

Formula (I-A) 

5 wherein: 

X3  is N; 

X4  is N or CR3  

X5  is -CR4=CR5-; 

R1  and R2  are H; 

10 R3  is H; 

R4  and R5  are each independently 	lected from H, halogen, -C(0)0R7, -C(0)R7, 

-C(0)N (12 1 I  R12), -N(RIIR12), -N(R8)2. -N 	(R9)2, -SR', -(CF12)n0R7, -(0-12)„R7, -LR8, -LAI°, 

15 

-0L128, -OLR1°, C1-C6alkyl, C1-C6he 	oalkyl, Ci-Cohaloalkyl, C2-C8alkene, C2-C8alkyne, 

C1-C6alkoxy, C1-C6haloalkoxy, aryl , 	eteroaryl, C3-C8cycloalkyl, and C3-Csheterocycloalkyl, 

wherein the C1-C6alkyl, C1-C6h 	eroalk-yl, CI-C6haloalkyl, C2-C8alkene, C2-C8alkyne, CI- 

C6alkoxy, C1-C6haloalkoxy, 	I, heteroaryl, C3-C8cycloalkyl, and C3-C8heterocycloalkyl 

groups of R4  and R5  are ea' 	optionally substituted with I to 3 substituents independently 

selected from halogen, 	N, -NO2, -R', -0R8, -C(0)R8, -0C(0)R8, -C(0)0R8, -N(R9)2, 

-P(0)(0R8)2, -0P(0)(1° . )2, -P(0)(0R10)2. -01)(0)(0R1°)2, -C(0)N(R9)2, -S(0)2R8, -S(0)R8, 

20 -S(0)2N(R9)2, and - 	' 	S(0)2128; 

or, R3  a • R4, or R4  and R5, or R5  and R6, when present on adjacent ring atoms, can 

optionally be 'liked together to form a 5-6 membered ring, wherein the 5-6 membered ring is 

optionally 	stituted with R7; 

ch 	L 	is independently selected from a bond, 	-(0(CH2)41-,  Ci-C6alkyl, C2- 

25 C6a1,fnylene and C2-C6alkynylene, wherein the C1-C6alkyl, 	C2-C6alkenylene and C2- 

C1  kynylene of L are each optionally substituted with 1 to 4 substituents independently 

/ 

elected from halogen, -R8, -OW, -N(R9)2, -1'1(0)(0R%, -0P(0)(0R8)2, -P(0)(0R181)2, and 

-0P(0)(0R10)2I 
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R7 	is 	selected 	from 	H, 	C,-C6alkyl, 	aryl, 	heteroaryl, 	C3-C8cycloalkyl, 	01y 

C6heteroalkyl, CI-C6haloalkYl, C2-Csalkene, C2-Csalkyne, C1-C6alkoxy, C1-C6haloalkox 7, 

and C3-C8heterocycloalkyl, wherein the C,-C6alkyl, aryl, heteroaryl, C3-C8cycloalky 	1  

5 

C6heteroalkyl, C1-C6haloalkyl, CrCsalkene, C2-Csalkyne, CI-C6alkoxy, C,-C6halo 	oxY, 

and C3-C8heterocycloalkyl groups of R7  are each optionally substituted with I 	0 3 R13  

groups, and each R13  is independently selected from halogen, -CN, -LR9, -LO S¢', -OLR9, - 

LR1°, -LORI°, -OLR'°, -L128, -LORE, -OLR8, -LSO, -LSR'°, -LC(0)R8 	LC(0)R8, - 

LC(0)0R2, -LC(0)R1°, -LOC(0)0R8, -LC(0)NR9R11, -LC(0)NR9R8, -LN 	9)2, -LNR9R8, - 

LNR9R1°, 	-LC(0)N(R9)2, 	-LS(0)2R8, 	-LS(0)R8, 	-LC(0)NR8OH 	-LNR9C(0)R8, 	- 

10 LNR9C(0)0R8, -LS(0)2N(R9)2, -OLS(0)2N(R9)2, -LNR9S(0)2R8, 	C(0)NR9LN(R9)2, - 

LP(0)(0R8)2, -LOP(0)(OR8)2, -1.2(0)(01219)2 and  -OLP(0)(0R10)1 

each R8  is independently selected from H, -CH(R10)2, t1-C8alkyl, C2-Colkene, C2- 

Colkyne, 	C,-C6haloalkyl, 	C1-C6alkoxy, 	C,-C6hetero 	yl, 	C3-Cacycloallcyl, 	C2- 

C8heterocycloalkyl, CI-C6hydroxyalkyl and CI-C6haloalk 0, y, wherein the C,-C8alkyl, C2- 

15 Colkene, C2-Csalkyne,CI-C6heteroalkyl, C1-C6haloalky 	C,-C6alkoxy, C3-C8cycloalkyl, C2- 

C8heterocycloa)kyl, 	C,-C6hydroxyalkyl 	and 	CI-C 	oalkoxy 	groups 	of R8 	are 	each 

optionally substituted with 1 to 3 substituents index ndently selected from -CN, R11, -0R11, - 

SR", -C(0)R11, -0C(0)R11, -C(0)N(R9)2, -C(0 41211, -NR9C(0)R11, -NR9R19, -NRI1R17, - 

N(R9)2, -0R9, -012.19, -C(0)NRI1R12, -C(0)1\1' 	101-1,.-S(0)2R", -S(0)R11, -S(0)2NRI1R17, - 

20 NR11S(0)2R11, -P(0)(0R11)2, and -0P(0)(0 	)2; 

each 	R9 	is 	independently 	sel, 	ed 	from 	H, -C(0)R8, 	-C(0)0R8, 	-C(0)R1°, - 

C(0)0R1°, -S(0)2R1°, -C1-06  alkyl, !'I-C6  heteroalkyl and C3-C6  cycloalkyl, or each R9  is 

independently a CI-C6alkyl tha/together with N they are attached to 	form a C3- 

Csheterocycloalkyl, wherein the 	3-C8heterocycloalkyl ring optionally contains an additional 

25 heteroatom selected from N. !e 'and S, and wherein the CI-C6  alkyl, C1-C6  heteroalkyl, C3-C6 

cycloalkyl, or C3-Cshetero 	cloalkyl groups of R9  are each optionally substituted with 1 to 3 

substituents independe 	y selected from -CN, R", -OR", -SR11, -C(0)R11, OC(0)R11, - 

C(0)0R11, -NRI1R12, 	C(0)NRI1R17, -C(0)NR11011, -S(0)21211, -8(0)1211, -S(0)2NRI1R12, - 

NRIIS(0)2R11, -1)( 	'(OR' I)2and -0P(0)(0R11)2; 

30 each R 	's independently selected from aryl, C3-C8cycloalkyl, C3-C8heterocycloalkyl 

and heteroa 	, wherein the aryl, C3-C8cycloalkyl, C3-C8heterocycloalkyl and heteroaryl 

groups ar 	ptionally substituted with I to 3 substituents selected from halogen, -R8, -ORB, - 

LR9, -L 	R , -N(R9)2, -NR9C(0)R8, -NR9CO2R8. -CO2R8, -C(0)128  and -C(0)N(R9)2; 

R11  and R12  are independently selected from H, C,-C6alkyl, CI-C6heteroalkyl, CI- 

35 C 	aloalkyl, aryl, heteroaryl, C3-Cscycloalkyl, and C3-C8heterocycloalkyl, wherein the C1- 

C6alkyl, 	C 	,-C6heteroalkyl, 	C,-C6haloalkyl, 	aryl, 	heteroaryl, 	C3-C8cycloalkyl, 	and 	C3- 

C8heterocycloalkyl groups of R11  and R12  are each optionally substituted with 	I 	to 3 
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substituents independently selected from halogen, -CN, Rs, -OR", C(0)R°, OC(0)R°, - 

C(0)0R8, 	-N(R9)2, 	-NR8C(0)R8, 	-N128C(0)0R8, 	-C(0)N(R9)2, 	C3-Csheterocycloalkyl, .
1  

-S(0)2R8, -S(0)2N(R9)2, -NR9S(0)2R8, C1  -C6haloalkyl and C1  -C6haloalkoxy; 

or R'' and R'2  are each independently CI-C6alkyl and taken together with the N 	m 

5 to which they are attached form an optionally substituted C3-Csheterocycloalk 	ring 

optionally containing an additional heteroatom selected from N, 0 and S; 

ring A is an aryl or a heteroaryl, wherein the aryl and heteroaryl groups 	Ring A are 

optionally substituted with I to 3 RA  groups, wherein each RA  is independent 	selected from 

-R8, -R.', -0127, -0R8, -RI°, -OR'°, -SR8, -NO2, -CN, -N(R9)2, -NR9C(0) 	, -NR9C(S)R8, - 

10 NR9C(0)N(R9)2, - NR9C(S)N(R9)2, -NR9CO2R8, -NR9NR9C(0)R8, -N ' ' 	R9C(0)N(R9)2, - 

NR9NR9CO2R8, -C(0)C(0)Rs, -C(0)CH2C(0)R8, -CO2R8, -(CH2)„Cli Rs, -C(0)R8, -C(S)R8, 

-C(0)N(R9)2, -C(S)N(R9)2, -0C(0)N(R9)2, -0C(0)R3, -C(0)N 	R8)R8, -C(NOR8)R8, - 

S(0)2R8, -S(0)3128, -SO2N(R9)2, -S(0)R8, -NR9SO2N(R9)2, 	R9S02It8, -P(0)(0R8)2,  - 

15 

OP(0)(ORs)2, -P(0)(0R1°)2, -0P(0)(0R1°)2, -N(OR8)R8, -C 	'CHCO2R8, -C(=NH)-N(119)2, 

and -(CH2)„NHC(0)R8  or two adjacent RA  substituents on 	ing A form a 5-6 membered ring 

that contains up to two heteroatoms as ring members; 

n is, independently at each occurrence, 0, 1, 	, 4, 5, 6, 7 or 8; 

each m is independently selected from 1, 	3 4, 5 and 6, and 

t is 1,2,3,4,5,6,7 or 8. 

20 	4. A water-soluble TLR agonist comprising at l -st one adsorptive moiety, with the proviso that the 

water-soluble TLR agonist: 

(a) is not a TLR4 agonist; 

(b) is not a TLR9 agonist; 

(c) is not a compound acc 	ding to formula (I) or (II) 

Z 	/ 

N' 	 N 	; I 	›-F24  • 	
R3, 	..-11., -- 	° R3

L2 	N 	
N 	 Lz 	N 	N 

\XI-Lt 	9 	 X1--11, 	9 
X2-P-Y1-R1 	 X2-P-Y1-R1 

V2 	 V2  
I 

R2 	 R2 

I 	 II 
25 

w e ein: 

Z is -NH2  or -OH; 
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X' is alkylene, substituted alkylene, alkenylene, substituted alkenylene, alkynylene, 

substituted 	alkynylene, 	carbocyclylene, 	substituted 	carbocyclylene, 	heterocyclylene ,/ 

substituted heterocyclylene; 

/ 
L' 	is a covalent bond, arylene, substituted arylene, heterocyclylene, su 

/
m nuted 

5 heterocyclylene, carbocyclylene, substituted carbocyclylene, -S-, -S(0)-, S(0)2, -NT 	or -0- 

X2  is a covalent bond, alkylene, or substituted alkylene; 

L2  is -Nits-, -N(R5)C(0) -, -0-, -S-, -S(0)-, 8(0)2, or a covalent bon 

10 

R3 	is 	H, 	alkyl, 	substituted 	alkyl, 	heteroalkyl, 	substituted 	eroalkyl, 	alkenyl, 

substituted 	alkenyl, 	aryl, 	substituted 	aryl, 	arylalkyl, 	substituted 	alkyl, 	heterocyclyl, 

substituted heterocyclyl, heterocyclylalkyl, or substituted heterocyc 	alkyl; 

Y' and Y2  are each independently a covalent bond, -0- . 	-NRs-; or -Y'-R' and -Y2- 

R2  are each independently -0-N=C(R6R7); 

15 

R' and R2  are each independently H, alkyl, substit 	ad alkyl, carbocyclyl, substituted 

carbocyclyl, heterocyclyl, substituted 	heterocyclyl, al 	nyl, substituted alkenyl, alkynyl, 

substituted 	alkynyl, 	arylalkyl, 	substituted 	aryl 	yl, 	heterocyclylalkyl, 	substituted 

heterocyclylalkyl, -alkylene-C(0)-0-R5, —(substi 	ted alkylene)-C(0)-0-R5, -alkylene-0- 

C(0)-R5, 	-(substituted 	alkylene)-0-C(0)-R5 	alkylene-O-C(0)-0-R5, 	or 	-(substituted 

alkylene)-0-C(0)-0-R5 	
rf  

R4  is H, halogen, -OH, -0-alkyl, - 	-alkylene-O-C(0)-0-125, -O-C(0)-0-R5, -SH, or 

20 -NH(R5); 

each R5, R6, and R7  are independe 	y H, alkyl, substituted alkyl, carbocyclyl, substituted 

carbocyclyl, heterocyclyl, 	substit 	ed heterocyclyl, alkenyl, substituted alkenyl, alkynyl, 

substituted 	alkynyl, 	atylalkyl 	substituted 	arylalkyl, 	heterocyclylalkyl, 	or 	substituted 

heterocyclylalkyl; and 

25 (d) is not a compound according to formula (Ill) 

RI  
1 I 

NH 	Li—R2  
0 	----As L2—R3 

NH 

R
1

4 

(III) 

where": 

R' is H, -C(0)-C10-C1galkyl; R2  is Cio-Cisalkyl ; R3  is C10-Cisalkyl; 
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L1  is -CH20-, -CH2OC(0)-, -CH2NR7C(0)- or—C(0)NR'-; 

L2  is -0-, -0C(0)- or -NR7C(0)-; 

R4  is -L3R5  or -L4125; 

R5 	is 	—N(R7)2, 	-0127, 	-P(0)(002, 	-C(0)OR', 	-NR7C(0)L3R8, 	-0L3 ''', 	- 

5 C(0)NR7L3128, Ci-C6alkyl, a C6  aryl, a Cio aryl, a C14  aryl, 5 to 14 membered h 	eroaryl 

containing 1' to 3 heteroatoms selected from 0, S and N, C3-C8cycloalkyl o 'a 5 to 6 

membered heterocycloalkyl containing 1 to 3 heteroatoms selected from 0, S a ,c1N, wherein 

the aryl, heteroaryl, cycloalkyl and heterocycloalkyl of R5  are each optio 	Ily substituted 

with 4  Ito 3 substituents independently selected from -OR9, -OL3R6, - 	L R6, -OR?, and 

10 -C(0)0R7; 

L3  is a C1 -Cmalkylene, wherein the C1 -C6alkylene of L3  is 0 , ionally substituted with 
, 

1 to 4 R6  groups, or the C1 -C6alkylene of L3  is substituted with 	Ci-C6alkyl groups on the 

same carbon atom which together, along with the carbon ato 	, they are attached to, form a 

C3-Cacycloakyl; 

15 L4  is -((CR7127),0),;(CRIa R1°),- or -(CIIIIR11)((C 	 p_ wherein each 127),0)q(CRIoRio,), 

R" is a C1 -C6alkyl groups which together, along wit ;the carbon atom they are attached to, 

form a C3-C8cycloakyl; 	 , 

each R6  is independently selected from 	ao, C1 -C6alkyl, -0127, -N(R7)2, -C(0)N(127)2, 

20 

-P(0)(002, a C6  aryl, a Coo  aryl and a C14  ary,  

each R7  is independently selected 	in H and C1-C6alkyl; 

(R8  is selected from —SR', - 	0)0H and a 5 to 6 membered heterocycloalkyl 

containing 1 to 3 heteroatoms selectifrom 0 and N; 

R9  is phenyl; 

each R'°  is independes ly selected from H and halo; 

25 each p is indepen 	ntly selected from 1, 2, 3, 4, 5 and 6, and 

q is 1, 2, 3 or 4. 

5. 	A TLR agonist corn rising at least one phosphonate group, with the proviso that the TLR 

agonist: 

(a) is not a .hosphonate-containing compound according to formula (I) or (II) 
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Z 	 Z 

›—Fel  • 	
."-- 	• 0 

3 	.--N 
	 N 

it RIS- 	 R3,
L2 	

I 
NL2 	N 	N  

\ 
Xl—L1 	 KI—LI, 	9 

'X2—P—Y1—R1 	 X2—P—Y1—R1  

y
I 	 ‘ie2a 
i 	 1 
R2 	 R2  

I 	 11 

wherein: 

Z is -NH, or -OH; 

5 

Xi  is alkylene, substituted alkylene, alkenylene, substitut 
i„
:/alkenylene, alkynylene, 

substituted 	alkynylene, 	carbocyclylene, 	substituted 	carbocy 	ylene, 	heterocyclylene, 	or 

substituted heterocyclylene; 	
/ 

Li 	is a covalent bond, arylene, substituted 	ene, heterocyclylene, substituted 

heterocyclylene, carbocyclylene, substituted carbocyclylene, -S-, -5(0)-, 8(0)2, -NR5-, or -0- 

X2  is a covalent bond, alkylene, or substitute 	alkylene; 

10 L2  is -NR5-, -N(R5)C(0) -, -0-, -S-, -S(0 ', S(0)2, or a covalent bond; 

	

Rs 	is 	H, 	alkyl, 	substituted 	alkyl, , eteroalkyl, 	substituted 	heteroalkyl, 	alkenyl, 
/ 

	

substituted 	alkenyl, 	aryl, 	substituted 	ary ', 	arylalkyl, 	substituted 	arylalkyl, 	heterocyclyl, 

substituted heterocyclyl, heterocyclylal -#1, or substituted heterocyclylalkyl; 

Y1  and Y2  are each independ,'ntly a covalent bond, -0- or -NR5-; or -Y1-12.1  and -Y2- 

15 R2  are each independently -0-N= 	(R612.7); 

R1  and R2  are each in 	pendently H, alkyl, substituted alkyl, carbocyclyl, substituted 

carbocyclyl, heterocyclyl, 	bbstituted heterocyclyl, alkenyl, substituted 	alkenyl, alkynyl, xis 

 

substituted 	alkynyl, 	arylalkyl, 	substituted 	arylalkyl, 	heterocyclylalkyl, 	substituted 

heterocyclylalkyl, -alkicene-C(0)-0-W, —(substituted alkylene)-C(0)-0-R5, -alkylene-0- 

20 C(0)-R5, 	-(substitided 	alkylene)-0-C(0)-R5, 	-alkylene-O-C(0)-0-R5, 	or 	-(substituted 

alkylene)-0-C(0)0-R5  

R4  is 	, halogen, -OH, -O-alkyl, -O-alkylene-O-C(0)-0-R5, -0-C(0)-0-R5, -SH, or 

-NH(R5); 

each WI R6,and R7  are independently H, alkyl, substituted alkyl, carbocyclyl, substituted 

25 car
,
, icyclyl, heterocyclyl, 	substituted 	heterocyclyl, 	alkenyl, substituted 	alkenyl, alkynyl, 

s 	stituted 	alkynyl, 	arylalkyl, 	substituted 	arylalkyl, 	heterocyclylalkyl, 	or 	substituted 

heterocyclylalkyl; 
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(b) is not a phosphonate-containing compound according to formula (Ill) 

Ri  

NH 	L1—R2  
0 	S.N.2N. 

I-1—  R3 
NH 

R4  

(Ill) 

wherein: 

5 RI  is H, -C(0)-Cio-Cisalkyl; R2  is Cio-Cisalkyl ;123  is C10-Cisa -y1; 
/ 

L, is -CH2O-, -CH20C(0)-, -CH2NR2C(0)- or —C(0)NR2-• 

L2  is -0-, -0C(0)- or -NR2C(0)-; 

R4  is -L3R5  or -L4R5; 

R5 	is 	—N(122)2, 	-OW, 	-P(0)(0102, 	-C(0) 	11.2, 	-NR2C(0)L3R8, 	-0L3R6, 	- 

10 C(0)NR2L3R2, C,-C6alkyl, a C6  aryl, a Cio aryl, a 	4  aryl, 5 to 14 membered heteroaryl 

containing 1 to 3 heteroatoms selected from 0, 	and N, C3-Cscycloalkyl or a 5 to 6 

membered heterocycloalkyl containing 1 to 3 het 	oatoms selected from 0, S and N, wherein 

the aryl, heteroaryl, cycloalkyl and heterocy 	oalkyl of R5  are each optionally substituted 

with 1 to 3 substituents independently se 	cted from -0R9, -0L3R6, -014126, -0122, and 

15 -C(0)0122; 

L3  is a C,-Cloalkylene, wherei , the C,-C6alkylene of L3  is optionally substituted with 

I to 4 R6  groups, or the C,-Chalky ene of L3  is substituted with 2 C,-C6alkyl groups on the 

same carbon atom which togeth 	along with the carbon atom they are attached to, form a 

C3-Cscycloakyl; 

20 L4  is -((CR7127)p0)41(aRIORINr ) 	or -(CRIIR11)((CR2R2)p0)q(CRI0Ri0  ) , wherein each 

RI I  is a C,-Csalkyl groups which together, along with the carbon atom they are attached to, 

form a C3-Cscycloalc7 

each R6  isyclependently selected from halo, C1-C6alkyl, -OW, -N(122)2, -C(0)N(122)2, 

-P(0)(0122)2, a Glary!, a C10  aryl and a C14  aryl; 	. 

25 each A " is independently selected from H and C,-C6alkyl; 

Rs/° is selected from —SR', -C(0)OH and a 5 to 6 membered heterocycloalkyl 

containing 1 to 3 heteroatoms selected from 0 and N; 
t 

I; 	. / 	R9  is phenyl; 

,-/ 
each RI°  is independently selected from H and halo; 
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each p is independently selected from 1, 2, 3, 4, 5 and 6, and 

q is I, 2, 3 or 4; and 

(c) is not a phosphonate-containing compound according to formula (I-A) 

X'  

X5  

\x3 
N 

/ 	 NH2  

Formula (1-A) 

5 wherein: 

X3  is N; 

X4  is N or CR3  

X5  is -CR4=CRs-; 

RI  and R2  are H; 

10 R3  is H; 
 

R4  and R5  are each independently se cted from H, halogen, -C(0)0117, -C(0)R7, 

-C(0)N(1211  R12), -N(123 I1212), -N(I28)2, -N 	9)2, -SR7, -(CH2)80R7, -(CH2),,R7, -LR8, -L121°, 

-OLR8, -OLRI°, C1-C6alkyl, C1-C6heter'alkyl, C1-C6haloalkyl, C2-Cgalkene, C2-C8alkyne, 

C1-C6alkoxy, Ci-C6haloalkoxy, aryl, h 	eroaryl, C3-Cscycloalkyl, and C3-C8heterocycloalkyl, 

15 wherein the C1-C6alkyl, C1-C6hete 	alkyl, C1-C6haloalkyl, C2-C8alkene, C2-C8alkyne, CI- 

C6alkoxy, C1-C6haloalkoxy, ary 	heteroaryl, C3-C8cycloalkyl, and C3-C8heterocycloalkyl 

groups of R4  and Rs  are each 	ptionally substituted with 1 to 3 substituents independently 

selected from halogen, -C t•, -NO2, -113, -0R8, -C(0)R8, -0C(0)R8, -C(0)0R8, -N(R9)2, 

20 

-P(0)(0R8)2, -01)(0)(0' ' 2 -13(0)(0R1°)2. -OP(0)(OR'°)2, -C(0)N(R9)2, -S(0)2R8, -S(0)R8, 

-S(0)2N(R9)2, and -N 	(0)2R8; 

or, R3  and 	or R4  and R5, or R5  and R6, when present on adjacent ring atoms, can 

optionally be lin 	together to form a 5-6 membered ring, wherein the 5-6 membered ring is 

optionally sub 	ituted with R7; 

ea 	L 	is 	independently 	selected 	from a bond, 	-(0(0-12)m),-, 	CI-C6alkyl, 	C2- 

25 C6alken 	ene and 	C2-C6alkynylene, 	wherein 	the C1-C6alkyl, 	C2-C6alkenylene 	and 	C2- 

C6a1 fnylene of L are each optionally substituted with 1 to 4 substituents independently 

se 	ted from halogen, -R8, -0R8, -N(128)2, -P(0)(0R8)2, -0P(0)(0R8)2, -P(0)(0R1°)2, and 

P(0)(0R10)2i 
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11.7 	is 	selected 	from 	El, 	C1 -C6alkyl, 	aryl, 	heteroaryl, 	C3-C8cycloalkyl, 	Cr  

C6heteroalkyl, C,-C6haloalkyl, C2-Csalkene, C2-Csalkyne, C,-C6alkoxy, C,-C6haloalkoxy 

and C3-C8heterocycloalkyl, wherein the C,-C6alkyl, aryl, heteroaryl, C3-C8cycloalkyl 	1- 

5 

C6heteroalkyl, C,-C6haloalkyl, C2-Csalkene, C2-Cgalkyne, CE-C6alkoxy, C,-C6haloal oxy, 

and C3-C8heterocycloalkyl groups of 11.2  are each optionally substituted with I t.'3 R13  

groups, and each R13  is independently selected from halogen, -CN, -LR9, -LOR9  /-0LR9, - 

LR1°, -LORI°, -OLR19, -LR8, -LORE, -OLR8, -LSR8, -LSR1°, -LC(0)R8, -! 	C(0)R8, - 

LC(0)0R8, -LC(0)R19, -LOC(0)0R8, -LC(0)NR9R", -LC(0)NR9R8, -LN( 	, -LNR9R8, - 

LNR9R1°, 	-LC(0)N(R9)2, 	-LS(0)2R8, 	-LS(0)R8, 	-LC(0)NR8OH, 	NR9C(0)R8, 	- 

10 LNR9C(0)0128, -LS(0)2N(R9)2, -OLS(0)2N(R9)2, -LNR9S(0)2R8, -L (0)NR9LN(R9)2, - 

LP(0)(0R8)2, -LOP(0)(0R8)2, -LP(0)(OR19)2 and -OLP(0)(OR'°)2; 

each R8  is independently selected from H, -CH(R10)2, C, 	8alkyl, C2-Cgalkene, C2- 

Csalkyne, 	C,-C6haloalkyl, 	C I -C6alkoxy, 	C,-C6heteroalk 	, 	C3-C8cycloalkyl, 	C2- 

C8heterocycloalkyl, C,-C6hydroxyalkyl and C,-C6haloalkox , wherein the C I-Csalkyl, C2- 

15 Csalkene, C2-Csalkyne, C,-C6heteroalkyl, C,-C6haloalkyl, 	i-C6alkoxy, C3-C8cycloalkyl, C2- 

C8heterocycloalkyl, 	C,-C6hydroxyalkyl 	and 	CI-C6hal alkoxy 	groups 	of R8 	are 	each 

optionally substituted with Ito 3 substituents indepen 	ntly selected from -CN, R", -OR", - 

SR", -C(0)R11, -0C(0)R11, -C(0)N(R9)2, -C(0)0• 11, -NR9C(0)R11, -,NR91219, -N11.11R12, - 

N(R9)2, -0R9, -OR°, -C(0)NR111212, -C(0)NR11 01-1, -S(0)2R", -S(0)R", -S(0)2NR"R'2, - 

20 NR I1S(0)2R11, -P(0)(0R11 )2, and -0P(0)(0R11  2; 

each 	R9  is 	independently 	select. 	from 	H, 	-C(0)R8, 	-C(0)0R8, 	-C(0)R1°, 	- 

C(0)0R19, -S(0)2R1°, -CI-C6  alkyl, CI- f 6 heteroalkyl and C3-C6  cycloalkyl, or each R9  is 

independently 	a 	C,-C6alkyl 	that 	ether with N 	they 	are 	attached 	to 	form a 	C3- 

Citheterocycloalkyl, wherein the C3: 	heterocycloalkyl ring optionally contains an additional 

25 heteroatom selected from N, 0 a d S, and wherein the C,-C6  alkyl, C,-C6  heteroalkyl, C3-C6  

cycloalkyl, or C3-C8heterocycl ,  alkyl groups of R9  are each optionally substituted with I to 3 

substituents independently .elected from -CN, RH, -OR'', -SR", -C(0)R11, OC(0)R11 , - 

C(0)0R", -NRII R12, -C CONR I1R12, -C(0)NR110H, -S(0)2R11, -S(0)R11, -S(0)2NR"R'2, - 

NR II S(0)2R11 , -13(0)(111  ' 	1)2  and -0P(0)(0R1 52; 

30 each R19  is • dependently selected from aryl, C3-C8cycloalkyl, C3-C8heterocycloalkyl 

and heteroaryl, 	herein the aryl, C3-C8cycloalkyl, C3-C8heterocycloalkyl and heteroaryl 

groups are optionally substituted with Ito 3 substituents selected from halogen, -R8, -0R8, - 

LR9, -LOR9  -N(R9)2, -NR9C(0)R8, -NR9CO2R8. -0O2R8, -C(0)R8  and -C(0)N(R9)2; 

and R12  are independently selected from H, C,-C6alkyl, C,-C6heteroalkyl, CI - 

35 C6hal 	lkyl, aryl, heteroaryl, C3-Cscycloalkyl, and C3-C8heterocycloalkyl, wherein the CI- 

C6 	yl, 	C 	,-C6heteroalkyl, 	C1 -C6haloalkyl, 	aryl, 	heteroaryl, 	C3-C8cycloalkyl, 	and 	C3- 

heterocycloalkyl groups of R11  and R12  are each optionally substituted with 	I 	to 3 
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substituents independently selected from halogen, -CN, R8, -ORB, C(0)R8, OC(0)1e, - 

C(0)ORB, 	-N(R9)2, 	-NRsC(0)R8, 	-NleC(0)0Rs, 	-C(0)N(R9)2, 	C3-Csheterocycloalkyl 

-S(0)2R8, -S(0)2N(R9)2, -NR9S(0)2R8, CI  -C6haloalkyl and C, -C6haloalkoxy; 

or R11  and R12  are each independently C1-C6alkyl and taken together with the 	;tom 

5 to which they are attached form an optionally substituted C3-Csheterocycloal 	I ring 

optionally containing an additional heteroatom selected from N, 0 and S; 

ring A is an aryl or a heteroaryl, wherein the aryl and heteroaryl groups ,o f Ring A are 

optionally substituted with 1 to 3 R" groups, wherein each RA  is independen 	selected from 

-R8, -R7, -0R7, -0128, -R1°, -0R10, -SR8, -NO2, -CN, -N(R9)2, -NR9C(0 	, -NR9C(S)R8, - 

10 NR9C(0)N(R9)2, - NR9C(S)N(R9)2, -NR9CO2R8, -NR9NR9C(0)R8, - 	9NR9C(0)N(R9)2, - 

NR9NR9CO2128, -C(0)C(0)Rs, -C(0)CH2C(0)12.8, -CO2R8, -(CH2)„C 	2Rs, -C(0)R8, -C(S)R8, 

-C(0)N(R9)2, 	-C(S)N(R9)2, 	-0C(0)N(R9)2, -0C(0)R8, -C(0)N 	R8)R8, 	-C(NOR8)R8, 	- 

S(0)2R8, 	-S(0)3R8, -SO2N(R9)2, 	-S(0)RB, -NR9SO2N(R9)2, 	- 	R9S02R8, -R(0)(OR8)2, 	- 

15 

OR(0)(OR8)2, -P(0)(OR'°)2, -OP(0)(OR'°)2, -N(0R8)R8, -C 	HCO2R8, -C(-NH)-N(R9)2, 

and -(CH2)„NHC(0)R8  or two adjacent R" substituents on 	ng A form a 5-6 membered ring 

that contains up to two heteroatoms as ring members; 

n is, independently at each occurrence, 0, 1 	2 .t, 4, 5, 6, 7 or 8; 

each m is independently selected from 1, 2 	4, 5 and 6, and 

t is 1,2,3,4,5, 6,7 or 8. 

20 	6. A TLR agonist compound. comprising at least one adsorptive moiety, wherein the compound is 

an agonist of TLRI, TLR3, TLR5, TLR6, T 	8 or TLRI 1. 

7. A TLR agonist compound comprising 	least one adsorptive moiety, wherein the compound is 

an agonist of TLRI, TLR2, TLR3, T 	5, TLR6, TLRI, TLR8, or TLRI 1, with the proviso that 

the compound: 	- 

25 (a) is not a compound ac ording to formula (I) or (II) 

Z 	 • 	Z 

N'N 	 N -"-- 

R. 	.--I-=•• 	
R4  • 	

R
0 

L2 	N 	 N 	N 
\ 	 \  

	

X1-0,„ 	(,7 	 xl---u, 	,, 
X2-P-V-R1 	 X2-P-YI-R1  

y2 	 y2 
I 	 I 
R2 	 R2  

I 	 U 

wher 
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Z is -NH2  or -OH; 

X 1  is alkylene, substituted alkylene, alkenylene, substituted alkenylene, alkynyle 

substituted 	alkynylene, 	carbocyclylene, 	substituted 	carbocyclylene, 	heterocyclylen , 	or 

substituted heterocyclylene; 

5 LI 	is a covalent bond,• arylene, substituted arylene, heterocyclylene, ,ubstituted 

heterocyclylene, carbocyclylene, substituted carbocyclylene, -S-, -S(0)-, S(0)2, 	R5-, or -0- 

X2  is a covalent bond, alkylene, or substituted alkylene; 

L2  is -NR5-, -N(R5)C(0) -, -0-, -S-, -S(0)-, S(0)2, or a covalent bend; 

10 

	

R3 	is 	H, 	alkyl, 	substituted 	alkyl, 	heteroalkyl, 	substitute' 	heteroalkyl, 	alkenyl, 

	

substituted 	alkenyl, 	aryl, 	substituted 	aryl, 	arylalkyl, 	substitute 	arylalkyl, 	heterocyclyl, 

substituted heterocyclyl, heterocyclylalkyl, or substituted heteroc clylalkyl; 

Y1  and Y2  are each independently a covalent bond, -P'- or -NR5-; or -Y'-Ri  and -Y2- 

R2  are each independently -0-N=C(R6R7); 

RI  and R2  are each independently H, alkyl, sub 	ituted alkyl, carbocyclyl, substituted 

15 carbocyclyl, heterocyclyl, substituted heterocyclyl, alkenyl, substituted alkenyl, alkynyl, 

substituted 	alkynyl, 	arylalkyl, 	substituted 	• 	lalkyl, 	heterocyclylalkyl, 	substituted 

heterocyclylalkyl, -alkylene-C(0)-0-1e, —(su 	ti uted alkylene)-C(0)-0-R5, -alkylene-O- 

C(0)-R5, 	-(substituted 	alkylene)-0-C(0)- 	-alkylene-O-C(0)-O-R5, 	or 	-(substituted 

alkylene)-0-C(0)-0-R5  

20 R4  is H, halogen, -OH, -0-alky , -0-alkylene-O-C(0)-0-R5, -0-C(0)-0-R5, -SH, or 

-NH(R5); 

each R5, R6, and R7  are inde/dently H, alkyl, substituted alkyl, carbocyclyl, substituted 

carbocyclyl, heterocyclyl, substituted heterocyclyl, alkenyl, substituted alkenyl, alkynyl, 

substituted alkynyl, 	ary alkyl, substituted arylalkyl, heterocyclylalkyl, or substituted 

25 heterocyclylalkyl; 

(b) is not a compo, 	d according to formula (III), 

RI  
I 
NH 	LI—R2  

0 	
4-'9'.  1,2 —R3  

NH 
I 
R4 

(111) 

wh rein: 

30 RI  is H, -C(0)-Cw-Cisalkyl; R2  is C10-Cisalkyl ; R3  is C,0-Cnalkyl; 
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L, is -CH20-, -CH2OC(0)-, -CH2NR'C(0)- or—C(0)NR'-; 

L2 is -0-, -0C(0)- or -NR7C(0)-i 

R4  is -L3R5  or -L4R5; 

R5 	is 	—N(127)2, 	-OW, 	-P(0)(0121)2, 	-C(0)0R7, 	-NR9C(0)L3R8, 	-0 3/126, 	- 

5 C(0)NR'L3R8, C,-C6alkyl, a C6 aryl, a Cio aryl, a C,4 aryl, 5 to 14 memberee 	eteroaryl 

containing 1 to 3 heteroatoms selected from 0, S and N, C3-C3cycloalky 	or a 5 to 6 

membered heterocycloalkyl containing 1 to 3 heteroatoms selected from 0, 	and N, wherein 

the aryl, heteroaryl, cycloalkyl and heterocycloalkyl of R5  are each o y tonally substituted 

with I to 3 substituents independently selected from -0R9, -0L3' 	-0L4R6, -Ole, and 

10 -C(0)0R7; 

L3 is a CI-Cioalkylene, wherein the C,-C6alkylene of L 	s optionally substituted with 

I to 4 R6  groups, or the C,-C6alkylene  of L3 is substituted 	hth 2 C,-Coalkyl groups on the 

same carbon atom which together, along with the carbo.tom they are attached to, form a 

C3-C3cycloakyl; 

15 L4 is -K127127)p0VCR1°RID)p- or -(CRIIRI  i ((C127129)p0)q(CRI9R16)p-, wherein each 

RI' is a Cr -Coalkyl groups which together, alon ,with the carbon atom they are attached to, 

form a C3-C8cycloakyl; 

each R6  is independently selected f Om halo, C,-C6alkyl, -0127, -N(129)2, -C(0)N(R7)2, 

-P(0)(012.7)2, a C6 aryl, a C,0  aryl and a 	14 aryl; 

20 each R7  is' independently se 	c ed from H and Cr -Colley]; 

R8  is selected from — R7, -C(0)0H and a 5 to 6 membered heterocycloalkyl 

containing I to 3 heteroatom selected from 0 and N; 

R9  is phenyl; 

each RI°  is in ependently selected from H and halo; 

25 each p is ' dependently selected from 1, 2, 3, 4, 5 and 6, and 

q is I, 2, 3 or 4; and 

(c) is 	of a compound according to formula (I-A), 

i x4  

Xs 
`t 
	... 

3  
N 

NH:  

Formula (I-A) 
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wherein: 

X3  is N; 

?Cis N or CR3  

X5  is -C126=CR5-; 

/ 
5 Al and R2  are H;  

R3  is H; 

10 

124  and R5  are each independently selected from H, halogen, 	(0)0127, -C(0)R7, 

-C(0)N(RI IR12), -N(I27'R'2), -N(R9)2, -NHN(R9)2, -SR', -(CH2)„0R7, 	CH2)„R7, -LR8, -LW°, 

-OLR8, -01,216, CI-C6alkyl, C1-C8heteroalkyl, C1-C6haloalkyl 	r -Cgalkene, C2-Cgalkyne, 

C1-C6alkoxy, CI-C6haloalkoxy, aryl, heteroaryl, C3-C8cycloalk 	; and C3-C8heterocycloalkyl, 

wherein the C1-C6alkyl, Ci-C6heteroalkyl, C1-C6haloalkyl 	2-Cgalkene, C2-Cgalkyne, C1- 

15 

C6alkoxy, C1-C6haloalkoxy, aryl, heteroaryl, C3-Cgcycloalkyl, and C3-C8heterocycloalkyl 

groups of /24  and R5  are each optionally substituted 	th I to 3 substituents independently 

selected from halogen, -CN, -NO2, -R7, -0R8, -* 0)128, -0C(0)R8, -C(0)0R8, -N(R9)2, 

-P(0)(0R8)2, -0P(0)(0128)2, -P(0)(ORI6)2. -0P(rt (ORI9)2, -C(0)N(R9)2, -S(0)2128, -S(0)R8, 

-S(0)2N(R9)2, and -NR9S(0)2R8; 

or, 123  and 124, or 124  and R5, or R5  .tid R6, when present on adjacent ring atoms, can 

optionally be linked together to form a 5 6 membered ring, wherein the 5-6 membered ring is 

optionally substituted with R7; 

20 each L is 	independent) i selected from a bond, -(0(CH2)m),-,  CI-C6alkyl, C2- 

C6alkenylene and 	C2-C6alky 	lene, wherein the C1-C6allcyl, C2-C6alkenylene and 	C2- 

C6alkynylene of L are eac 	optionally substituted with I to 4 substituents independently 

selected from halogen, 7 	, -0R8, -N(R9)2, -P(0)(0128)2, -0P(0)(0R8)2, -P(0)(01219)2, and 

-0P(0)(0R18)2; 

25 R7 	is 	s 	ected 	from 	H, 	CI-Colkyl, 	aryl, 	heteroaryl, 	C3-Cgcycloalkyl, 	CI- 

C6heteroalkyl,/ 	i-C6haloalkyl, C2-C8alkene, C3-Cgalkyne, C,-C6alkoxy, Cr-C6haloalkoxy, 

and C3-C8hyfferocycloalkyl, wherein the CI-Colkyl, aryl, heteroaryl, C3-Cscycloalkyl, Ci- 

C6heteroalyl, CI-C6haloalkyl, C2-C8alkene, C2-Cgalkyne, CI-Colkoxy, CI-C6haloalkoxy, 

and C -Csheterocycloalkyl groups of R7  are each optionally substituted with 1 to 3 RI3  

30 gro ps, and each 1213  is independently selected from halogen, -CN, -LR9, -LOR9, -OLR9, - 

I°, -LORK), -OLRI°, -LR8, -LORE, -OLR8, -LSR8, -LSR'°, -LC(0)R8, -OLC(0)128, - 

, LC(0)0128, -LC(0)R10, -LOC(0)OR8, -LC(0)NR9R", -LC(0)NR9R8, -LN(R9)8, -LNR9R8, - 

LNR9R16, 	-LC(0)N(R9)2, 	-LS(0)2128, 	-LS(0)R8, 	-LC(0)NR8OH, 	-LNR9C(0)R8, 	- 

LNR9C(0)0R8, -LS(0)2N(R9)2, -OLS(0)2N(R9)2, -LNR9S(0)2R8, -LC(0)NR9LN(R9)2, - 

35/2  LP(0)(OR8)2, -LOP(0)(0R8)2, -LP(0)(0R16)2 and -OLP(0)(0R16)2; 
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each 12.8  is independently selected from H, -CH(12"))2, CI-C8alkyl, C2-Csalkene, C2- 

Csalkyne, 	C,-C6haloalkyl, 	C,-C6alkoxy, 	C,-C6heteroalkyl, 	C3-C8cycloalkyl, 	Cr , 

Csheterocycloalkyl, C,-C6hydroxyalkyl and CI-C6haloalkoxy, wherein the C1-Csalkyl, 

Csalkene, C2-C8alkyne, CI-C6heteroalkyl, CI-C6haloalkyl, C,-C6alkoxy, C3-C8cycloalkyl2- 

5

, 

 Ceheterocycloalkyl, 	C,-C6hydroxyalkyl 	and 	CF-C6haloalkoxy 	groups 	of R8 	are 	each 

optionally substituted with Ito 3 substituents independently selected from -CN, R" 	OR", - 

SR 11, -C(0)R11, -0C(0)R11, -C(0)N(R9)2, -C(0)0R11, -NR9C(0)RI I, -NR9121°, 	RI I  R12, - 

N (R9)2, -0R9, -0121°, -C(0)NRIIR12, -C(0)NR"OH,  -S(0)2R11, -_S(0)R", -S 0 
/
)2NRI1R12, - 

N RI IS(0)2RI I, -P(0)(0.R11)2, and  -0P(0)(0R11)2; 

10 each 	R9  is 	independently 	selected 	from 	H, -C(0)R8, -C(0 OR8, -C(0)R1°, - 

C(0)0R1°, -S(0)2RI0, -C1-C6 alkyl, C1-C6 heteroalkyl and C3-C6  c t• oalkyl, or each R9  is 

independently a CI-C6alkyl that together with N 	they are 	ached to form a Cr 

C8heterocycloalkyl, wherein the C3-Csheterocycloalkyl ring opti (ally contains an additional 

heteroatom selected from N, 0 and S, and wherein the C,-C6 	kyl, C,-C6  heteroalkyl, C3-C6 

15 cycloalkyl, or C3-Csheterocycloalkyl groups of R9  are eac /optionally substituted with 1 to 3 
/ 

substituents independently selected from -CN, R", -81211, -SR", -C(0)R'', OC(0)R", - 

C(0)0R' 1, -NRIIR12, -C(0)NRIIR12, -C(0)NR110H, 	(0)2R", -S(0)R", -S(0)2NRIIR12, - 

NRIIS(0)2R", -P(0)(OR")2 and -0P(0)(OR")2; 

each RI°  is independently selected fro 	I, C3-Cscycloalkyl, C3-Csheterocycloalkyl 

20 and heteroaryl, wherein the aryl, C3-C8cy 	°alkyl, C3-C8heterocycloalkyl and heteroaryl 

groups are optionally substituted with 1 	substituents selected from halogen, -R8, -0R8, - 

L129, -LOR9, -N(R9)2, -NR9C(0)R8, -N 	CO2R8. -CO2R8, -C(0)R8  and -C(0)N(R9)2; 

RII  and R12  are independef y selected from H, C,-C6alkyl, CI-C6heteroallcyl, Cr 

Cohaloalkyl, aryl, heteroaryl, Cy, 	cycloalkyl, and C3-Csheterocycloalkyl, wherein the C,- 

25 C6alkyl, 	C 	t-C6heteroalkyl, 	,-C6haloalkyl, 	aryl, 	heteroaryl, 	C3-C8cycloalkyl, 	and 	C3- 

C8heterocycloalkyl groups 	f R" and RI2  are each optionally substituted with 1 	to 3 

substituents independen 	selected from halogen, -CN, R8, -0R8, C(0)R8, OC(0)R8, - 

C(0)0R8, 	-N(R9)2, 	R8C(0)R8, 	-NR8C(0)OR8, 	-C(0)N(R9)2, 	C3-Csheterocycloalkyl, 

-S(0)2R8, -S(0)2

N(7 

2, -NR9S(0)2128, C, -C6haloalkyl and C1  -C6haloalkoxy; 

30 or R" a 	R12  are each independently C,-C6alkyl and taken together with the N atom 

to which thy 	are attached 	form an optionally substituted C3-Csheterocycloalkyl ring 

optionally 	ontaining an additional heteroatom selected from N, 0 and S; 

ing A is an aryl or a heteroaryl, wherein the aryl and heteroaryl groups of Ring A are 

opt 	ally substituted with 1 to 3 RA  groups, wherein each RA  is independently selected from 

35 4, , -R7, -0127, -0R8, -RI°, -0R1°, -SR8, -NO2, -CN, -N(R9)2, -NR9C(0)R8, -NR9C(S)R8, - 

R9C(0)N(R9)2, - NR9C(S)N(R9)2, -NR9CO2R8, -NR9NR9C(0)R8, -NR9NR9C(0)N(R9)2, - 

NR9NR9CO2R8, -C(0)C(0)R8, -C(0)CH2C(0)R8, -CO2R8, -(CH2)„CO2R8, -C(0)R8, -C(S)R8, 
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-C(0)N(R9)2, -C(S)N(R9)2, -0C(0)N(R9)2, -0C(0)12.8, 	-C(0)N(0118)128, -C(NOR8)1r, - 

S(0)2R8, -S(0)312.8, -SO2N(R9)2, -S(0)RB, -NR9SO2N(R9)2, -NR9SO2R8, -P(0)(0R8)2,  -: 

OP(0)(0R8)2, -R(0)(ORI0)2, -01)(0)(0R16)2, -N(0R8)R8, -CH=CHCO2R8, -C(=NH)-N(R9)2,'
17 

 

and -(CH2)nNHC(0)R8  or two adjacent RA  substituents on Ring A form a 5-6 membered rt g 

5 that contains up to two heteroatoms as ring members;  

n is, independently at each occurrence, 0, I, 2, 3, 4, 5, 6, 7 or 8; 

each m is independently selected from 1, 2, 3, 4, 5 and 6, and  

t is 1,2,3,4,5, 6,7 or 8. 

8. A TLR4 agonist comprising at least one adsorptive moiety, provided that the r.R4 agonist does 

10 	not include an acyl chain. fJ 
9. A TLR9 agonist comprising at least one adsorptive moiety, provided th 	the TLR9 agonist does 

not include a cytidine nucleoside. 

10. A TLR2 agonist comprising at least one adsorptive moiety, provide that the TLR2 agonist is not 

a compound according to formula (Ill) 

RI  

NH 	L, R2 
0 

R 
NH 

R415 

(III 

wherein: 
i 

RI  is H, -C(0)-C10-Cnialkyl; 	is Cio-C18alkyl ; R3  is C10-C18alkyl; 

L, is -CH2O-, -CH20C(0) -CH2NR7C(0)- or-C(0)NR'-; 

20 L2 is -0-, -0C(0)- or - 	C(0)-I 

R4  is -1,3125  or -1:4R5  

R5 	is 	-N(R7) 	-OR', 	-13(0)(0127)2, 	-C(0)0R7, 	-NR7C(0)L3128, 	-0L3R6, 	- 

C(0)NR7L3R8, CI-C6 	1, a C6 aryl, a C10  aryl, a C14 aryl, 5 to 14 membered heteroaryl 
/ containing I to 3 	e eroatoms selected from 0, S and N, C3-C3cycloalkyl or a 5 to 6 

25 membered heter. 	loalkyl containing 1 to 3 heteroatoms selected from 0, S and N, wherein 

the aryl, hete 	ryl, cycloalkyl and heterocycloalkyl of R5  are each optionally substituted 

with I to 	/ substituents independently selected from -0R9, -0L3R6, -0L4R6, -0127, and 

-C(0)OR 
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5 

10 

15 

20 

25 

L3 is a C,-Cioalkylene, wherein the C I-C6alkylene of L3 is optionally substituted with 

I to 4 R6  groups, or the C,-C6alkylene of L3 is substituted with 2 C,-C6alkyl groups on the 

same carbon atom which together, along with the carbon atom they are attached to, form 

C3-C8cycloakyl; 

L4 is -((CR7R7)00),(CRI6R16)p- or -(CRI112.11)((CR7R7)P0)q(CRI6R10 )p_ , where 	each 

R" is a C,-C6alkyl groups which together, along with the carbon atom they are a ached to, 

form a C3-C8cycloakyl; 	 .
y. 

each R6  is independently selected from halo, C,-C6alkyl, -0127, -N(127 	-C(0)N(127)2, 

-P(0)(013.7)2, a C6  aryl, a C,°  aryl and a C14 aryl; 

each R7  is independently selected from H and C,-C6alkyl; 

R8  is selected from —SR', -C(0)OH and a 5 to 6 me 	ered heterocycloalkyl 

containing I to 3 heteroatoms selected from 0 and N; 

R9  is phenyl; 

each RI°  is independently selected from H and halo. 

each p is independently selected from 1, 2, 3, 4, 	and 6, and 

q is I, 2, 3 or 4. 

11. A TLR7 agonist comprising at least one adsorptive moiety, provided that the TLR7 agonist is 

not: (a) a compound according to formula (I) or (I.  

Z 

R3 
---•- 

	

N"- 	 N1 	0 —•R4  • 
N  

--- L2 	N 	N 	 N 	N 
\ 	 0 	0 XI—LI,. 	II 	 Xl—L1, 	ii 

x2_p_y 	R1 	 x2_p_yt_Ri 
I 	 I 

Y 	 y2 
1 	 1 

2 	 R2 

1 	f 	 II 

wherein: 

Z is -NH2  o -OH; 

X I  is al ylene, substituted alkylene, alkenylene, substituted alkenylene, alkynylene, 

substituted 	a 	ynylene, 	carbocyclylene, 	substituted 	carbocyclylene, 	heterocyclylene, 	or 

substituted 	e erocyclylene; 

' 	is a covalent bond, arylene, substituted 	arylene, heterocyclylene, substituted 

heter cyclylene, carbocyclylene, substituted carbocyclylene, -S-, -8(0)-, S(0)2, -NR5-, or -0- 
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X2  is a covalent bond, alkylene, or substituted alkylene; 

L2  is -NR5-, -N(R5)C(0) -, -0-, -S-, -S(0)-, S(0)2, or a covalent bond; 

R3 	is 	H, 	alkyl, 	substituted 	alkyl, 	heteroalkyl, 	substituted 	heteroalkyl, 	a 	nyl, 

substituted 	alkenyl, 	aryl, 	substituted 	aryl, 	arylalkyl, 	substituted 	arylalkyl, 	bete ocyclyl, 

5 substituted heterocyclyl, heterocyclylalkyl, or substituted heterocyclylalkyl; 

Y1  and Y2  are each independently a covalent bond, -0- or -NR5-; or 	-R' and -Y2- 

R2  are each independently -0-Nr-C(R6R2); 

RI  and R2  are each independently H, alkyl, substituted alkyl, caribocyclyl, substituted 

carbocyclyl, heterocyclyl, substituted heterocyclyl, alkenyl, substitited 	alkenyl, alkynyl, 

10 substituted 	alkynyl, 	arylalkyl, 	substituted 	arylalkyl, 	heterocyclylalkyl, 	substituted 

heterocyclylalkyl, -alkylene-C(0)-0-R5, —(substituted alkylen 	-C(0)-0-R5, -alkylene-O- 

C(0)-R5, 	-(substituted 	alkylene)-0-C(0)-R5, 	-alkylene-0- 	(0)-0-R5, 	or 	-(substituted 

a 1 ky len e)-0-C(0)-0-R5  

15 

R4  is H, halogen, -01-1, -O-alkyl, -0-alkylene-0 	(0)-0-R5, -0-C(0)-0-R5, -SH, or 

-NH(R5); 

each R5, R6, and R7  are independently H, alkyl, 	ubstituted alkyl, carbocyclyl, substituted 

carbocyclyl, heterocyclyl, substituted heteroc clyl, alkenyl, substituted alkenyl, alkynyl, 

substituted 	alkynyl, 	arylalkyl, 	substituted 	arylalkyl, 	heterocyclylalkyl, 	or 	substituted 

heterocyclylalkyl; or 

20 (b) a compound according to formula-A)  

, X 411 
X5  
\

x3
•'' 

NH, 

Formula (1-A) 

wherein: 

X3  is It 

X4  if 	or CR3  

25 X is -014=CR5-; 
JJ
f 

 / 	RI  and R2  are H; 

R3  is H; 
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126  and R5  are each independently selected from H, halogen, -C(0)OR', -C(0)R', 
-C(0)N(R''R'2), 

-
N(R''R'2), -N(R9)2.  -NHN(R9)2, -SR7, -(CH2)flOR7, -(CH2)nR7, -LW, -LRI  41  

/ 

5 

-OLR8, -0L1219, C,-C6alkyl, C,-C6heteroalkyl, C,-C6haloalkyl, C2-Csalkene, C2-Csal 	:he,  
C1-C6alkoxy, C,-C6haloalkoxy, aryl, heteroaryl, C3-Cscycloalkyl, and C3-Csheterocycl , 	lkyl, 

wherein the C,-C6alkyl, C,-C6heteroalkyl, CI-C6haloalkyl, C2-Csalkene, C2-CsaliWne, C,- 

10 

C6alkoxy, C,-C6haloalkoxy, aryl, heteroaryl, C3-Cscycloalkyl, and C3-Csheteir‘cycloalkyl 

groups of R4  and R5  are each optionally substituted with I to 3 substituents I 
7 /dePendentlY  

selected from halogen, -CN, -NO2, -R7, -0R8, -C(0)R8, -0C(0)R8, -C9 0)0 R8, -N(R9)2, 

-P(0)(0128)2, -OP(0)(0R8)2, -P(0)(012.16)2. -OP(0)(OR'°)2,  -C(0)N(R9)2, TS.(0)2128, -S(0)128, 

-S(0)2N(R9)2, and -NR9S(0)2128; 

or, R3  and R4, or R4  and R5, or R5  and R6, when present on 	djacent ring atoms, can 
./ 

optionally be linked together to form a 5-6 membered ring, wherein the 5-6 membered ring is 

optionally substituted with R7; 	 / 

each 	L 	is 	independently selected 	from a bonl, 	-(0(CH2)n )1-, 	C,-C6alkyl, 	C2- 

15 Colkenylene and 	C2-C6alkynylene, wherein the 
Cl 

 -g6alkyl, C2-C6alkenylene and Cr 
i 

C6alkynylene of L are each optionally substituted with 1 to 4 substituents independently 

selected from halogen, -R8, -0R8, -N(R9)2, -P(0)(0128)2, -0P(0)(0R8)2, -P(0)(0R19)2, and 

-0P(0)(ORI6)21 jf 

127 	is 	selected 	from 	H, 	CI-Cal
e
tcyl, 	aryl, 	heteroaryl, 	C3-Cscycloalkyl, 	C,- 

20 C6heteroalkyl, C,-C6haloalkyl, C2-Csalkenel C2-Csalkyne, C,-C6alkoxy, C,-C6haloalkoxy, 

and C3-Csheterocycloalkyl, wherein the i-C6alkyl, aryl, heteroaryl, C3-Cscycloalkyl, Cr  

C6heteroalkyl, CI-C6haloalkyl, C2-Coiene, C2-Csalkyne, C,-C6alkoxy, C,-C6haloalkoxy, 

and C3-Csheterocycloalkyl groups,of 127  are each optionally substituted with I to 3 RI3  

groups, and each RI3  is independen 
/ 

tly selected from halogen, -CN, -LR9, -LOR9, -OLR9, - 

25 Le, -LORm, -OLR16, -LR8  /-LOR8, -OLRs, -LSR8, -LSRI6, -LC(0)R8, -OLC(0)R8, - 7 
Lc(0)0RE, -Lc(o)e, -LOC(0)0Rs, -LC(0)NR9RI I, -LC(0)NR9R8, -LN(R9)2, -LNR9R8, - 

LNR9R ID, 	-LC(0)N(R9)/ 	-LS(0)2122, 	-LS(0)R8, 	-LC(0)N1260H, 	-LNR9C(0)128, 	- 

LNR9C(0)0Rs, -LS(0)12N(R9)2, -OLS(0)2N(R9)2, -LNR9S(0)2128, -LC(0)NR9LN(R9)2, - 
/ 

LP(0)(0R8)2, -LOP(0)(0128)2, -LP(0)(0R16)2 and -OLP(0)(0R19)21 
i 

30 each Rs  iS independently selected from H, -CH(R16)2, C,-Csalkyl, CrCsalkene, C2- 

Csalkyne, 	C1-C6haloalkyl, 	C,-C6alkoxy, 	C 1 -C6heteroal ky 1, 	C3-Cscycloalkyl, 	C2-  

Csheterocycloalkyl, C,-C6hydroxyalkyl and C,-C6haloalkoxy, wherein the C,-Csalkyl, Cr 

Csalkene/2 alkyl, C,-C6heteroalkyl, CI-C6haloalkyl, C,-C6alkoxy, C3-Cscycloalkyl, C2- 

Cahetegarcycloalkyl, 	C,-C6hydroxyalkyl 	and 	C,-C6haloalkoxy 	groups 	of R8 	are 	each 

35 optir /ally substituted with 1 to 3 substituents independently selected from -CN, R", -OW 1, - 

SW1 1  , -C(0)RI I, -0C(0)R1 I, -C(0)N(R9)2, -C(0)OR I, -NR9C(0)RI I, -NR9R19, -NRI11212, - 
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N(R9)2, -0R9, -OW °, -C(0)NR II R12, -C(0)NR OH, -S(0)212", -S(0)R", -S(0)2NR"R" 

NW I S(0)2 R I I , -P(0)(OR1 52, and -0P(0)(0R11)2; 

each 	R9 	is 	independently selected 	from 	H, 	-C(0)R8, 	-C(0)0R8, 	-C(0 	9, - 

C(0)01e, -S(0)2R19, -CI -Cs alkyl, C,-C6  heteroalkyl and C3-C6 cycloalkyl, or ee 	h R9  is 

5 independently 	a C,-C6alkyl 	that together with N 	they 	are 	attached 	to 	a 	Cy- 

Csheterocycloalkyl, wherein the C3-Csheterocycloalkyl ring optionally contain 'in additional 

heteroatom selected from N, 0 and S, and wherein the C I-Cs alkyl, C,-C6 h ieroalkyl, C3-C6 

cycloalkyl, or C3-Csheterocycloalkyl groups of R9  are each optionally sub ituted with 1 to 3 

substituents independently selected from -CN, R'', -OR", -SR", -C •)R11, OC(0)1e, - 

10 - C(0)0R11, -NR11 R12, -C(0)NRI1 R12, -C(0)NR"OH, -S(0)2R", -ScD R'',-S(0)2NR I1R12, - 

NR"S(0)21211, -P(0)(0R11 )2 and  -0P(0)(0R11)2; 

each R19  is independently selected from aryl, C3-Cscycl..lkyl, C3-Csheterocycloalkyl 

and heteroaryl, wherein the aryl, C3-Cscycloalkyl, C3-Cs 	terocycloalkyl and heteroaryl 

groups are optionally substituted with I to 3 substituents s 	ected from halogen, -R8, -01t8, - 

15 LR9, -LOR9, -N(R9)2, -NR9C(0)R8, -NR9CO2R8. -CO2 	-C(0)R8  and -C(0)N(R9)2; 

R11  and R12  are independently selected fro 	I-I, C,-C6alkyl, C1-C6heteroalkyl, CI- 

C6haloalkyl, aryl, heteroaryl, C3-Cscycloalkyl, ana C3-Csheterocycloalkyl, wherein the C,- 

Coalkyl, 	C 	i-Csheteroalkyl, 	C,-C6haloalkyl, 	..I, 	heteroaryl, 	C3-Cscycloalkyl, 	and 	C3- 

Csheterocycloalkyl groups of R11  and R 	re each optionally substituted with I to 3 

20 substituents independently selected from 	alogen, -CN, R8, -ORE, C(0)R8, OC(0)R8, - 

C(0)0R8, 	-N(R9)2, 	-NR8C(0)R8, 	-N 	C(0)0R8, 	-C(0)N(R9)2, 	C3-Csheterocycloalkyl, 

-S(0)2R8, -S(0)2N(R9)2, -NR9S(0)2R8 	-C6haloalkyl and C, -C6haloalkoxY; 

or R11  and R12  are each in 	pendently. C,-C6alkyl and taken together with the N atom 

to which they 	are attached 	an optionally substituted C3-Csheterocycloalkyl 	ring 

25 optionally containing an addi • nal heteroatom selected from N, 0 and S; 

ring A is an aryl 6 /4 heteroaryl, wherein the aryl and heteroaryl groups of Ring A are 

optionally substituted w' h I to 3 RA  groups, wherein each RA  is independently selected from 

-R8, -R7, -OW, -OW itiR1°, -0R19, -SW, -NO2, -CN, -N(R9)2, -NR 	-NR 	- 

NR9C(0)N(R9)2,R9C(S)N(R9)2, -NR9CO2R8, -NR9NR9C(0)R8, -NR9NR9C(0)N(R9)2, - 
.7 

30 NR9NR9CO2 R8  /(0)C(0)R8, -C(0)CH2C(0)R8, -CO2R8, -(CH2).0O2R8, -C(0)R8, -C(S)R8, 

-C(0)N(R9)2, 	C(S)N(R9)2, 	-0C(0)N(R9)2, -0C(0)R8, -C(0)N(0R8)R8, -C(NOR8)R8, - 

S(0)2R8, - (0)7fts, -so7mR9)2, -S(0)R8, -NR9SO2N(R9)2, -NR9s02R8, -P(0)(0R8)2, - 
op(0)( 	. )7, -P(0)(oR10)2, -0P(0)(0R19)2, -N(0R8)R8, -CH=CHCO2 R8, -C(=NH)-N(R9)2, 

and -C 	2),,NHC(0)R8  or two adjacent RA  substituents on Ring A form a 5-6 membered ring 

35 thiontains up to two heteroatoms as ring members; 

n is, independently at each occurrence, 0, I, 2, 3, 4, 5, 6, 7 or 8; 
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each m is independently selected from 1, 2, 3, 4, 5 and 6, and 

t is 1,2,3,4,5, 6,7 or 8. 

12.  A TLR4 agonist comprising at least one adsorptive moiety, wherein the TLR agonist 	as a 

molecular weight of less than 1000 Da. 

5 13.  A TLR9 agonist comprising at least one adsorptive moiety, wherein the TLR agonist has a 

molecular weight of less than 1000 Da. 

14.  A TLR7 agonist selected from compounds according to any of formulae (C), (P 	(E) or (H): 

NH2  NH2 

N
.---"--\7,....„.„.  ---161 

0 

/

P7  

Ill 
--.X6  

..--"---_,N 
P3    Ft0  p6 

I 	) p4 
	

---- 
, 	P 

e 

Re 	
e 

e 

(C) 	 (D) 

NH2 	 NH2 
O 

 
H 

N '''''. N 	 N ---.------.....-.--/- 
X 

1.2  
p10 p9 / 	 pie•''' '''.. ,,

^H  3  N -----X 
 111 

0 
M 

P8 	XE 

/ 

i 	

p17 

I > 
PE 	

(H) 

(E) 	 ' 

wherein: 

(a) • P3 	is selected" from 	H, 	C1-C6alkyl, CF3, 	and 	-((CH2)p0)6(CH2)60,- 	and -Y-L-X- 

10 P(0)(0Rx)(ORY./, and P4  is selected from H, C1-C6alkyl, -C1-C6alkylaryl and -Y-L-X- 

P(0)(0Rx)(0 Y); with the proviso that at least one of P3  and P4  is -Y-L-X-P(0)(0Rx)(ORY), 

(b) P5  is sleeted from H, C1-C6alkyl, and -Y-L-X-P(0)(0Rx)(ORY); P6  is selected from H, 
A 

Ci-C6,y1 each optionally substituted with I to 3 substituents selected from C1-C4alkyl and 

OH,/ and 	-Y-L-X-P(0)(0Rx)(ORY); 	and 	P7 	is 	selected 	from 	H, 	C1-C6alkyl, 

15 -((tH2)60),(CH2)p0,-, -NHCI-C6alkyl and -Y-L-X-P(0)(0Rx)(ORY); with the proviso that at 

/least one of P5, P6  and P7  is -Y-L-X-P(0)(0Rx)(ORY); 
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(c) P8 	is 	selected 	from 	H, 	C,-C6allcyl, 	C,-C6alkoxy, 	-NHCi-C6alkyl 	each 	optionally 

substituted with OH, and -Y-L-X-P(0)(0Rx)(ORY); and P9  and PH  are each independentl)4  

selected from H, C,-C6alkyl, C,-Coalkoxy, -NHCi-C6alkyl each optionally substituted 	th 

OH and C,-Coalkyl, and -Y-L-X-P(0)(0Rx)(ORY); with the proviso that at least one o 	8' P9  

5 or PH  is -Y-L-X-P(0)(0Rx)(ORY); 

(d) P16  and each P18  are each independently selected from H, C,-C6alkyl, aAd -Y-L-X- 

P(0)(0Rx)(ORY); P17  is selected from H, C,-C6alkyl, aryl, heteroaryl, C,-cillkylaryl, Cr 

Coalkyl heteroaryl, C,-C6alkylaryl-Y-L-X-P(0)(0Rx)(ORY) and -Y-L-X-40)(0Rx)(ORY), 

each optionally substituted with 1 to 2 substituents selected from C i -C6 	yl or heterocyclyl 

10 with the proviso that at least one of PH' PH  or a PH  contains a -Y 	-X-P(0)(0Rx)(ORY) 

moiety; 

Rx  and RY are independently selected from H and C,-C6alkyl; 

Rc, R°  and R" are each independently selected from H and 	-Coalkyl; 

?Cc  is selected from CH and N; 

15 RE 	is 	selected 	from 	H, 	C,-C6alkyl, 	C,-C6a1 	xy, 	C(0)C,-C6alkyl, 	halogen 	and 

-((CH2)p0)q(CH2)p-; 

XE  is selected from a covalent bond, CRE2RE3 	d NRE4; 

RE2
,  RE3  and R" are independently selected/ rom H and C,-C6alkyl; 

/ 
X171-X112  is selected from 

	

	 C(0)cRitzRin_, -C(0)0271212713-, _cRuzren_
,  _

GRu2Rtn_cRtuRto_
, 
 _ 

20 -CRH2R.H3C(0)-, -NEturc,,-tu)_, C(0)N1e14-, CRE2RH3S(0)2  and —CRH2=CRE17-; 
/ 

R112, R113  and R114  are each independently selected from H, C,-C6alkyl and P18; 

X II3  is selected from N and Cite  

X is selected from a covalent 
/ 

bond, 0 and NH; 
A 

Y is selected from a covalent bond, 0, C(0), S and NH; 

i/ r  
25 L is selected from, 4 covalent bond C I -Coalkylene, C,-C6alkenylene, arylene, heteroarylene, 

,fr 
C,-C6alkyleneoxy and -((CH2)p0)4CH2)p- each optionally substituted with Ito 4 substituents 

independently selected from halo, OH, C,-C4alkyl, -OP(0)(OH)2  and —P(0)(OH)2; 
el 

m is selected from 0 or I; 

each p IS independently selected from 1, 2, 3, 4, 5 and 6; 

30 q is selected from 1, 2, 3 and 4; and. 

,th hissselected from 0 and I. 

15.it. compound of formula (F): 
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5 

10 

15 

F 2  

RF1 v
1 

--...,, 
 NH 

0
,......,..._,,,

,.S.,,
,....,..... 

 

o 

......
„RF3  

,x, i Y, 
"L"--- ' P 

......---0Rx / 
RY0 

,vherein: 

Rx  and RY  are independently selected from H and C1 -C6alkyl; 

Q and V are independently selected from a covalent bond, NH,,$, C(0) and 0; 	. 

X is selected from a covalent bond, 0 and NH; 

Y is selected from a covalent bond, 0, C(0), S and NH; 4- 
/ 

L 	is 	selected 	from, 	a 	covalent 	bond 	C i -C6alky 	ne, C1-C6alkenylene, 	arylene, 

heteroarylene, C1-C6alkyleneoxy and -((CH2)p0)q(CH2)p-  each optionally substituted with 1 

to 4 substituents independently selected from halo 	H, C I-C4alkyl, -OP(0)(OH)2  and — 

P(0)(OH)2; and 

.-.F1
2  RF2  and RF3  are independently se 	cted from El, C1-C19  alkyl, CrCulalkenyl, ix 	

/ 

C(0)Ce.Cisalkyl and C(0)Ci-Cisalkenyl; 

each p is independently selected fro/M I, 2, 3, 4, 5 and 6; and 

q is selected from 1, 2, 3 and 4/ 

16. A compound of formula (0) 

H2N 	pt4 
Pia 

P" 

Pis 
12_ 

RG 

(G) 

where' : 

1:2 is selected from H, C1-C6alkyl, C1-C6  alkoxy, NRvRw  and -Y-L-X-P(0)(0Rx)(ORY); 
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P'2  is selected from H, C,-C6alkyl, aryl optionally substituted by —C(0)NIC'R", and -Y-L-X,. 
/ 

P(0)(ORN)(ORY); 	
, 

1313, Pm  and P15  are independently selected from H, C,-C6alkyl, C,-C6  alkoxy and -Y7 	X- 

P(0)(ORN)(ORY);  

5 with the proviso that at least one of P", P'2
, 
 1313

3 
 p'4 or  —15 r 	is -Y-L-X-P(0)(ORN)(O2Y); 

R" and Rw  are independently selected from H, Cl-C6alkyl or together with the/nitrogen atom 

to which they are attached form a 4 to 7 remembered heterocyclic ring; 	,i) 

X°  is selected from C, CH and N; 	
17 

	represents an optional double bond, wherein X°  is C if 	 is a do
f
uble bond; and 

10 R°  is selected from H and C,-C6alkyl; /ii 7 

X is selected from a covalent bond, 0 and NH; 

Y is selected from a covalent bond, 0, C(0), S and NH; 	:I  

r 
L is selected from, a covalent bond C,-C6alkylene, Ci7C6alkenylene, arylene, heteroarylene, 

C'-C6alkyleneoxy and -((CH2),,0),(CH2),,- each optionally substituted with 1 to 4 substituents 
ii 

15 independently selected from halo, OH, Ci-C4alkyl,-ZOP(0)(OH)2  and —P(0)(OH)2; 

each p is independently selected from 1, 2, 3, 4`5 and 6 and 

• q is selected from 1, 2, 3 and 4. 

17. A TLR agonist including between two andfifteen adsorptive moieties. 

ii 
18. A TLR agonist according to any preceding claim, having the formula (Al): 

— 	 — 

O 

.,,,, n„L

X 	
Y 

a 

.13)(C)  */ ORY 

20 

wherein: 

_ n 	(A1) 

RN  and EY are independently selected from H and Cl-C6  alkyl; 

i 	X is selected from a covalent bond, 0 and NH; 

Y is selected from a covalent bond, 0, C(0), S and NH; 
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L 	is 	a 	linker 	e.g. 	selected 	from, 	Ci-C6alkylene, 	C1-C6alkenylene, 	arylene 

heteroarylene, C1-C6alkyleneoxy and -((CH2)60)6(CH2)p- each optionally substi 	d 

with 	I 	to 4 substituents independently selected from halo, OH, CI-C4a 	- 

OP(0)(OH)2  and -P(0)(OH)2; 

5 each p is independently selected from 1, 2, 3, 4, 5 and 6; 

q is selected from I, 2, 3 and 4; 

n is selected from I, 2 and 3; and 

A is a TLR agonist moiety; 

with the proviso that the TLR agonist: 

10 a. is not a TLR4 agonist; 

b. is not a TLR9 agonist; 
(4,  

c. is not a compound according to formula (I) or (11)
,  

,;, 

Z 	 Iz 

	

N'•
' 
	N 	 N ."-- 

)--R - 
s, 	..-1:* 	 , 	,--11.. 	--' 	S  R 	 ° 

L 	
4 

2 	N 	N 	 Lz 	N " 	
R 

Xi—LI 	 >C1-0, 	f; x2_,_y,_,,, 	 -x2-P
1 

—Y1—R1  

y
1

2 	 y2 
I 	 1 
R2 	 R2  

1 	 II 

wherein: 

15 Z is -NH2  or -OH; 	 • 

X' is alkylene, substituted alkylene, alkenylene, substituted alkenylene, alkynylene, 

substituted 	alkynylene, 	carbOcyclylene, 	substituted 	carbocyclylene, 	heterocyclylene, 	or 

substituted heterocyclylenezcz 

/ 
LI 	is a covalent" bond, arylene, substituted arylene, heterocyclylene, substituted 

/0 
,/' 

heterocyclylene, carb ocyclylene, substituted carbocyclylene, -S-, -S(0)-, S(0)2, -NR5-, or -0- 

x2  is a 	lentcova 	bond, alkylene, or substituted alkylene; 

L2  is -NR?-, -N(R5)C(0) -, -0-, -S-, -S(0)-, S(0)2, or a covalent bond; 

25 

R3 	ist/H, 	alkyl, 	substituted 	alkyl, 	heteroalkyl, 	substituted 	heteroalkyl, 	alkenyl, 
6 

substituted galkenyl, 	aryl, 	substituted 	aryl, 	arylalkyl, 	substituted 	arylalkyl, 	heterocyclyl, 

substituted 
k 

heterocyclyl, heterocyclylalkyl, or substituted heterocyclylalkyl; 
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Y' and Y2  are each independently a covalent bond, -0- or -NR'-; or -Y'-R' and -r- 

R2  are each independently -0-N=C(R6R7); 

5 

R' and R2  are each independently H, alkyl, substituted alkyl, carbocyclyl, substitu ted/  

carbocyclyl, 	heterocyclyl, substituted heterocyclyl, alkenyl, substituted alkenyl, al Icy', 

substituted 	alkynyl, 	arylalkyl, 	substituted 	arylalkyl, 	heterocyclylalkyl, 	su 	tituted 

heterocyclylalkyl, -alkylene-C(0)-O-R5, —(substituted alkylene)-C(0)-O-R5, -kylene-O- 

C(0)-R5, 	-(substituted 	alkylene)-O-C(0)-R5, 	-alkylene-O-C(0)-O-R5, 	or 	substituted 

al ky 1 ene)-0-C(0)-0-R5  
1 .2e; 

R4  is H, halogen, -OH, -0-alkyl, -O-alkylene-O-C(0)-O-R5, -0-C/0)-0-R5, -SH, or 

10 -NH(R5); 

7  
each R5, R6, and R7  are independently H, alkyl, substituted alkyl 

4
earbocyclyl, substituted 

carbocyclyl, heterocyclyl, substituted heterocyclyl, alkenyl, suestituted alkenyl, alkynyl, 
./., 

.substituted 	alkynyl, 	arylalkyl, substituted 	arylalkyl, 	hetelbcyclylalkyl, or substituted 

heterocyclylalkyl; 	 ii 

15 d. 	is not a compound according to formula (Ill) 	i  
rf 

RI  
1 
NH 	,i—R2 

0 	S 	:,,,,19..)  
Y

L2-123  
NH 
I 
Ra  

OW 

wherein: 

R' is H, -C(0)-C10-CisalkylR y, 2  is C10-Cisalkyl ; R3  is C10-Cisalkyl; 
4)*  

20 L1  is -CH2O-, -CH20C(0)-, -CH2NR7C(0)- or—C(0)NR'-; 
i 

L2  is -0-, -0C(0)- ort1R7C(0)-; 

R4  is -L3R5  or -L412.
1' 

 ; 

R5 	is 	—N0941 -OW, 	-R(0)(OR7)2, 	-C(0)0127, 	-NR7C(0)L3R8, 	-0L3R6, 	- 
C(0)NR7L3R8, Ci-Cgilkyl, a C6  aryl, a C10  aryl, a C,4  aryl, 5 to 14 membered heteroaryl 

4/ 
25 containing 1 to rheteroatoms selected from 0, S and N, C3-Cscycloalkyl or a 5 to 6 

membered heterc
i 

 ycloalkyl containing 1 to 3 heteroatoms selected from 0, S and N, wherein 

the aryl, het
i
effearyl, cycloalkyl and heterocycloalkyl of R5  are each optionally substituted 

with I to/3 substituents independently selected from -0R9, -0L3R6, -0L4R6, -0127, and 
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. 	L3  is a C1-Cmalkylene, wherein the C1-C6alkylene of L3  is optionally substituted with 

I to 4 R6  groups, or the C1-C6alkylene of L3  is substituted with 2 C1-C6alkyl groups on the 
,..t. 

same carbon atom which together, along with the carbon atom they are attached to, form,' 

C3-00cycloakyl; /V 

5 L4  is -aCR7127)p0VCRI°R113)p- or -(CRIIRIIX(CR7R7)p0)q(CRI°R1°)p-, whereideach 
.,/ 

R" is a Ci-C6alkyl groups which together, along with the carbon atom they are attached to, 

form a C3-00cycloakyl; -, i 
v 

10 

each 

-P(0)(012.7)2, 

each 

R6  is independently selected from halo, C1-C6alkyl, -OR', -N(127)2,r-C(0)N(R7)2, 

a C6  aryl, a C10  aryl and a C14  aryl; 	 / 

R7  is independently selected from H and C1-C6alkyl; 

R8  is selected from —SR', -C(0)OH and a 5 to 6 membered heterocycloalkyl 

containing 1 

R9  is 

...` 
to 3 heteroatoms selected from 0 and N; 

phenyl; 

each RI°  is independently selected from H and halo;:'  

15 each 

q is 1, 2, 

, 
p is independently selected from 1, 2, 3, 4, 5 and 6, and 

3 or 4; 

e. 	is not a compounds according to forMula 

x4  0 
xs 

(1-A) 

110 

\ 	...- N 
X3  

NH2  

wherein: 

Formula (I-A) 

20 X3  is N;; 
/II 

X4  isd‘l or CR3  
'9 

X' is -CR4=CR5-; 

.., RI  and R2  are H; 

R3  is H; 

25 114  and R5  are each independently selected from H, halogen, -C(0)0R7, - 

C(0)127, 	-C(0)N(13."1212), -N(R ii K2
)5 
	_ N(R9)2, -NHN(R9)2, 	-SR', -(CH2)00127, - 

(CH2)„127, 	-L128, 	-LIR1°, 	-OLR8, 	-0L121°, 	C1-C6alkyl, 
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C6haloalkyl, 	C2-C8alkene, 	C2-C8alkyne, 	C1-C6alkoxy, 	C1-C6haloalkoxy, 	aryl, 

heteroaryl, C3-C8cycloalkyl, and C3-C8heterocycloalkyl, wherein the C1-C6alkyl, CI:  

C6heteroalkyl, 	C1 -C6haloalkyl, 	C2-Csalkene, 	C2-C8alkyne, 	C1-C6alkoxy, 

C6haloalkoxy, aryl, heteroaryl, C3-C8cycloalkyl, and C3-C8heterocycloalkyl gro 	
/ 

of 

5 124  and R5  are each optionally substituted With I 	to 3 substituents indep 	ntly 

selected from halogen, -CN, -NO2, -R7, -0128, -C(0)R8, -0C(0)R8, -C s ORB, - 

N(R9)2, -P(0)(0128)2, -0P(0)(0R8)2, -P(0)(0R1°)2. -01)(0)(0R1°)2, -C 	N(R9)2, - 

S(0)2128, -S(0)R8, -S(0)2N(R9)2, and -NR9S(0)2R8; 

or, R3  and R4, or 124  and R5, or R5  and R6, when present on adjace 	ing atoms, can 

10 optionally be linked together to form a 5-6 membered ring, wherein the 5 	membered ring is 

optionally substituted with R7; 

each 	L 	is 	independently 	selected 	from 	a bond, 	-(0( 	0113)1-, 	CI-C6alkYl, 	C2- 

C6alkenylene and 	C2-C6alkynylene, wherein the C I-C6alkyl, ,C2-C6alkenylene and C2- 

C6alkynylene of L are each optionally substituted with 1 to 	substituents independently 

15 selected from halogen, -R8, -Ole, -N(R9)2, -P(0)(0128)2, - 	(0)(0128)2, -P(0)(0R1°)2, and 

-0P(0)(0R10h; 

R7 	is 	selected 	from 	H, 	CI -C6alkyl, 	arylivheteroaryl, 	C3-C8cycloalkyl, 	Cr  
g 

C6heteroalkyl, CI-C6haloalkyl, C2-C8alkene, C2-C8alkyne, C I -C6alkoxy, C,-C6haloalkoxy, 

and C3-C8heterocycloalkyl, wherein the C I-C6a 	/I ; aryl, heteroaryl, C3-C8cycloalkyl, CI - 

20 C6heteroalkyl, C I-C6haloalkyl, C2-Csalkene, 	Csalkyne, C I -C6alkoxy, C,-C6haloalkoxy, 

and C3-C8heterocycloalkyl groups of 117 ar 	yeach optionally substituted with I to 3 R13  

groups, and each R13  is independently set 
i 
	d from halogen, -CN, -LR9, -LOR9, -OLR9, - 

LR1°, -LORI°, -OLR1°, -LR8, -LOR8, 	LR8, -LSR8, -LSR1°, -LC(0)128, -OLC(0)128, - 

LC(0)0R8, -LC(0)R1°, -LOC(0)0R8 3LC(0)NR9R11, -LC(0)NR9R8, -LN(R9)2, -LNR9R8, - 

25 LNR9Rm, 	-LC(0)N(R9)2, 	-LS(0)R, 	-LS(0)128, 	-LC(0)NR8OH, 	-LNR9C(0)R8, 	- 

LNR9C(0)0128, -LS(0)2N(R9)2, /4LS(0)2N(R9)2, -LNR9S(0)2R8, -LC(0)NR9LN(R9)2, - 

LP(0)(0128)2, -LOP(0)(0R8)2, -40(0)(0R10)2 and  -OLP(0)(0R1°)2; 
le 

each R8  is independephy selected from H, -0-1(R1°)2, C I-Colkyl, C2-C8alkene, C2- 
//' C8alkyne, 	C1-C6haloalk I, 	C1-C6alkoxy, 	C 1-C6heteroal ky I, 	C3-C8cycloalkyl, 	C2- 

30 C8heterocycloalkyl, CI-  ihydroxyalkyl and C I -C6haloalkoxy, wherein the C1-Csalkyl, C2-

Csalkene, C2-Csalkyni /Ci-C6heteroalkyl, C1-C6haloalkyl, CI-C6alkoxy, C3-C8cycloalkyl, C2- 

Csheterocycloalkyl /C,-C6hydroxyalkyl 	and 	C1-C6haloalkoxy 	groups 	of R8 	are 	each 

optionally substi 	ted with Ito 3 substituents independently selected from -CN, R", -01211, - 
if  

SR", -C(0)121 11-0C(0)R11, -C(0)N(R9)2, -C(0)0R", -NR9C(0)127 1, -NR9121°, -NIV IRIB, - 

35 N(R9)2, -0 2,LOR10, -C(0)NR11R12,  -C(0)NRIIOH, -S(0)2R11, -S(0)R11, -S(0)2NRIIRI2,  - 

N12 " S(())/ 	1  , -P(0)(0R11)2, and -0 P(0)(0 R ")2I 
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each R9  is 	independently selected 	from 	H, 	-C(0)R8, -C(0)0128, 	-C(0)1219, 	- 

C(0)01219, -S(0)2R'°, -C I-C6  alkyl, CI -Cs heteroalkyl and C3-C6  cycloalkyl, or each R9  I 
.1, 

independently a C1 -C6alkyl that together with 	N 	they 	are attached 	to 	form a 	•3- 

Csheterocycloalkyl, wherein the C3-Csheterocycloalkyl ring optionally contains an addif •nal 

5 heteroatom selected from N, 0 and S, and wherein the C I -C6  alkyl, C I-C6  heteroalky 	C3-C6 

cycloalkyl, or C3-Csheterocycloalkyl groups of R9  are each optionally substituted 	th I to 3 

substituents independently selected from -CN, R'', -OR'', -SR", -C(0)R", • 	(0)R", - 

C(0)0RH, -NRII R12, -C(0)NRII R12, -C(0)NRHOH, -S(0)21111, -S(0)11.1 % -S •)2NRII Rl2, - 

NR IIS(0)21211 , -P(0)(0R11 )2 and -0P(0)(01111)2i 

10 each RI°  is independently selected from aryl, C3-Cscycloalkyl, C3 	sheterocycloalkyl 

and heteroaryl, wherein the aryl, C3-Cscycloalkyl, C3-Csheterocych tlkyl and heteroaryl 

groups are optionally substituted with I to 3 substituents selected fr• 	halogen, -R8, -ORB, - 

LR9, -LOR9, -N(R9)2, -NR9C(0)R8, -NR9CO2R8. -0O2128, -C(0)R8  nd -C(0)N(R9)2; 

. 	R" and R's  are independently selected from H, C1 -C alkyl, CI-C6heteroallcyl, Cr- 

15 C6haloalkyl, aryl, heteroaryl, C3-Cscycloalkyl, and C3-Cshe 	rocycloalkyl, wherein the CI- 

C6alkyl, 	C 	/-C6heteroalkyl, 	C I -C6haloallcyl, 	aryl, 	heter aryl, 	C3-Cscycloalkyl, 	and 	C3- 

C8heterocycloalkyl groups of R" and R'7  are each 	ptionally substituted with 	1 	to 3 

substituents independently selected from halogen, ,-.N, R8, -0128, C(0)R8, OC(0)R8, - 

20 

C(0)0R8, 	-N(R9)2, 	-NR8C(0)R8, 	-NR8C(0)0R8 	-C(0)N(R9)2, 	C3-Csheterocycloalkyl, 

-S(0)2R8, -S(0)2N(R.9)2, -NR9S(0)2R8, C1  -C6halo ' kyl and CI  -C6haloalkoxy; 

or R" and R's  are each independently 	i-Csalkyl and taken together with the N atom 

to which they are attached form an optii natty substituted C3-Csheterocycloalkyl ring 

optionally containing an additional hetero tom selected from N, 0 and S; 

ring A is an aryl or a heteroaryl/wherein the aryl and heteroaryl groups of Ring A are 

25 optionally substituted with 1 to 3 RA, ' roups, wherein each RA  is independently selected from 

-R8, -R7, -0117, -ORB, -R I°, -0R19  -SR s, -NO2, -CN, -N(R9)2, -NR 	-NR 	- 

NR9C(0)N(R9)2, - NR9C(S)N( 	)2, -NR9CO2R8, -NR9NR9C(0)R8, -NR9NR9C(0)N(R9)2, - 
NR9NR9CO2128, -C(0)C(0)11S -C(0)CH2C(0)R8, -0O2118, -(CH2)„CO2118, -C(0)R8, -C(S)R8, 

-C(0)N(R9)2, -C(S)N(R9)2,' -0C(0)N(R9)2, -0C(0)R8, -C(0)N(OR8)R8, -C(NOR8)R8, - 

30 S(0)2118, -S(0)3R8, -S0" (R9)2, 	-S(0)R8, -NR9SO2N(R9)2, 	-NR9S02128, 	-1)(0)(0R-8)2, 	- 

0P(0)(0R8)2, -R(0)(9`„10)2, 	OP(0)(OR'°)2, -N(0R8)Rs, -CH=CHCO2118, -C(=NH)-N(R9)2, 
and -(CH2)„NHC(0) 	or two adjacent RA  substituents on Ring A form a 5-6 membered ring 

that contains up to wo heteroatoms as ring members; 

n is, independently at each occurrence, 0, I, 2, 3, 4, 5, 6, 7 or 8; 
ri 

35 each 	is independently selected from 1, 2, 3, 4, 5 and 6, and 

.‘..1? 
as 1,2,3,4,5, 6,7 or 8. 
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19.  A TLR agonist according to claim 18, wherein R" and R' are 14; Xis 0; L is selected from 	-C6 

alkylene and -((CH2)pO)q(CH2)p each optionally substituted with 1 to 2 halogen ato 	p is 

selected from 1, 2 and 3; q is selected from 1 and 2; and n is 1. 

20.  A TLR agonist according to claim 18, wherein Rs  and RY  are H; X is a covalen /bond; L is 

S selected from C1 -C6  alkylene and -((CH2)p0),(CH2)p- each optionally substitut cli  with 1 to 2 

halogen atoms; p is selected from 1, 2 or 3; q is selected.from 1 or 2; and n is 1.7/  

21.  ble metal salt. A composition comprising a TLR agonist of any preceding claim and an inso u 
/ 

Lii 

22.  The composition of claim 21, wherein the TLR agonist is adsorbed onto 	e
ii" 

insoluble metal salt. 

23.  A composition comprising a TLR agonist and an insoluble metal sa
i
l `, with the proviso that the 

10 TLR agonist: 

(a) is not a TLR4 agonist; 
If/ 

(b) is not a TLR9 agonist; 	 I 

(c) is not a compound according to formula (III) 

NH 	1_, 1—R2  if 
0 	)<}-L2—R3 

NH 
I 	i 
R4  /1  

IS r.,  ( 
	(Ill) 

(., 
wherein: 

RI  is H, -C(0)-Cm-Cisalls'y , R2  is Clo-Cigalkyl ; R3  is Cio-Cisalkyl; 

L i  is -CH2O-, -CH2O00)-, -CH2NR'C(0)- or —C(0)NR'-; 

L2 is -0-, -0C(0)- `c-NreC(0)-; 

20 124  is -L3R5  or - 4R5; 

R5 	is 	—N 	7)2, 	-OR', 	-P(0)(OR')2, 	-C(0)OR', 	-N127C(0)L3R8, 	-OL3R6, 	- 

C(0)NR7L3R9, CyCoalkyl, a C6 aryl, a Cm aryl, a C,4 aryl, 5 to 14 membered heteroaryl 

containing 1 t 	heteroatoms selected from 0, S and N, C3-C8cycloalkyl or a 5 to 6 

membered he 	rocycloalkyl containing 1 to 3 heteroatoms selected from 0, S and N, wherein 

25 the aryl, h 	eroaryl, cycloalkyl and heterocycloalkyl of R5  are each optionally substituted 

with 1 	3 substituents independently selected from -0R9, -0L3R6, -0L4R6, -OR', and 

-C(0) 	127  

L3 is a C,-Cmalkylene, wherein the C,-C6alkylene of L3 is optionally substituted with 

o 4 R6  groups, or the C,-C6alkylene of L3 is substituted with 2 C,-C6alkyl groups on the 
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same carbon atom which together, along with the carbon atom they are attached to, form a 

C3-C8cycloakyl; 

5 

— 10,
p_ L4  is -((CR7127)p0VCRI°R1°)p- or -(CR"R")((CR7R7)p0)8(CRIoK. ) , wherein eat,  

R" is a C,-C8alkyl groups which together, along with the carbon atom they are attache 	to, 

form a C3-C8cycloakyl; 

each R6  is independently selected from halo, C I-Colkyl, -0R7, -N(R7) 	-C 0 )N(R7)2, 

-P(0)(0127)2, a C6  aryl, a C,0  aryl and a C,4  aryl; 

each R7  is independently selected from H and C,-Coalkyl; 

R8  is selected from —SR7, -C(0)OH and a 5 to 6 membe e 	heterocycloalkyl 

10 containing Ito 3 heteroatoms selected from 0 and N; 

R9  is phenyl; 

each RI°  is independently selected from H and halo; 

each p is independently selected from I, 2, 3, 4, 5 and 	and 

q is I, 2, 3 or 4; and 

15 (d) is not a compound according to Formula (I-A) 

• 

.ice 	0 

x-'4  

\x3 
 

NH, 

Formula (I-A) 

wherein: 

X3  is N; 	 - 

X4  is N or CR.3.77 
i 

20 X5  is -CR47C, R5-; 

R' andy.lare H; 

R3  is 	-  

R4  and R5  are each independently selected from H, halogen, -C(0)OR', - 
12. C(0)RV-C(0)N(RI  IR ), _ N(R I  'RI ), -N(R9)2.  -NHN(R9)2, -SR',  -(CH2)80R7,  - 

25 (CH2  „R , 	-L128, 	-LR io
, 
	_ OLR8  , 	-0L11.19, 	C,-Coalkyl, 	CrC8heteroalkyl, 	Cr 

C
/
6 _

h 

	aloalkyl, 	C2-C3alkene, . C2-C8alkyne, 	C,-C6alkoxy, 	CI-C8haloalkoxy, 	aryl, 

eteroaryl, C3-C8cycloalkyl, and C3-C8heterocycloalkyl, wherein the C I -Colkyl, Ci- 

7 C6heteroalkyl, 	C,-C6haloalkyl, 	C2-C3alkene, 	C2-C8alkyne, 	C,-C8alkoxy, 	Ci- 

-145- 



WO 2012/031140 
	

PCT/US2011/050231 

Cohaloalkoxy, aryl, heteroaryl, C3-Cscycloallcyl, and C3-C8heterocycloalkyl groups of 

124  and R5  are each optionally substituted with 1 to 3 substituents independently 

selected from halogen, -CN, -NO2, -R7, -00 -C(0)R8, -0C(0)R8, -C(0)0R8, - 

N(R9)2, -P(0)(00)2, -013(0)(00)2, -P(0)(ORI0)2. -0P(0)(00°)2, -C(0)N(R9) ;' 

5 S(0)2R8, -S(0)R8, -S(0)2N(R9)2, and -NR9S(0)2R8; 

or, R3  and le, or 11.4  and R5, or R5  and R6, when present on adjacent ring atcH' s, can 

optionally be linked together to form a 5-6 membered ring, wherein the 5-6 memb 	ed ring is 

optionally substituted with R7; 

each 	L is 	independently selected from a bond, -(0(0-12)m)ri 	i-C6alkyl, C2- 

10 Colkenylene and 	C2-C5alkynylene, 	wherein the C I -C6alkyl, 	C2-C6a1 enylene and C2- 
, 

Colkynylene of L are each optionally substituted with I to 4 subsruents independently s 

selected from halogen; -R8, -ORB, -N(R9)2, -P(0)(00)2, -013(0)(9 i 98)2i -13(0)(0R16)2, and 

-0P(0)(000)2i 	 .. 

R7 	is 	selected 	from 	H, 	C 1 -C6alkyl, 	aryl, 	heterdaryl, 	C3-C8cycloalkyl, 	CI- 
4,Y 

I 5 C6heteroalkyl, C I-C6haloalkyl, C2-Csalkene, C2-Csalkyne, C i-C6alkoxy, CI -C6haloalkoxy, 

and C3-Csheterocycloalkyl, wherein the C I -C6alkyl, ary/ heteroaryl, C3-Cscycloalkyl, C I-

esheteroalkyl, C I-C6haloalkyl, C2-Csalkene, C2-CsalkYne, CI-C6alkoxy, CI-C6haioaikoxy, 

and C3-Csheterocycloalkyl groups of R7  are eachfjitionally substituted with 1 to 3 R13  

groups, and each R13  is independently selected from halogen, -CN, -LR9, -LOR9, -OLR9, - 

20 LA I°, -LORI°, -OLR16, -LRs, -LORs, -0L0/7-LSRs, -LSR19, -LC(0)0, -OLC(0)0, - 

LC(0)0R8, -LC(0)09, -LOC(0)OR8, -LC(Q)NR901, -LC(0)NR9R8, -LN(R9)2, -LNR9R8, - 

, 	S(0)R8, 	-LC(0)N0OH, 	-LNR9C(0)R8, 	- LNR9R19, 	-LC(0)N(R9)2, 	-LS(0)2R-R/ 

/L 
LNR9C(0)00, -LS(0)2N(R9)2, -OLS(0)2N(R9)2, -LNR9S(0)2R8, -LC(0)NR9LN(R9)2, - 

LP(0)(00)2, -LOP(0)(OR8)2, -LP(0)('0R16)2  and -OLP(0)(OR19)2; 
/ 

25 each R8  is independently selected from H, -CH(R16)2, C,-C8alkyl, C2-Csalkene, C2- 

Csalkyne, 	C i-C6haloalkyl, 	C i-C6alkoxy, 	C'-C6heteroalkyl, 	C3-Cscycloalkyl, 	C2-  

Cgheterocycloalkyl, CI-C6hydroxyalkyl and C1-C6haloalkoxy, wherein the C I -Csalkyl, C2- 

Cgalkene, C2-Csalkyne, C i4heteroalkyl, C I -C6haloalkyl, C I-C6alkoxy, C3-C8cycloalkyl, C2- 
/ 

Csheterocycloalkyl, 	CpCohydroxyalkyl 	and 	CI-C6haloalkoxy 	groups 	of R8 	are 	each 

30 
.., il. 

optionally substituted/  with 1 to 3 substituents independently selected from -CN, R", -OR", - 

SR", -C(0)12", -0C(0)01, -C(0)N(R9)2,  -C(0)OR", -NR9C(0)R11, -NR9R1D, -NRIIR12, - 

N(R9)2, -00, -S I°, -C(0)NR" 02, -C(0)NRHOH, -S(0)201, -S(0)01, -S(0)2N R11R12, - 

NR IIS(0)20 17,-P(0)(001 )2, and -0P(0)(0R11)21 

eaFit R9  is independently selected 	from H, -C(0)R8, -C(0)00, -C(0)R16, - 

35 C(0)006, -S(0)2R1°, -C I -05  alkyl, CI-C6  heteroalkyl and C3-C6 cycloalkyl, or each R9  is 

independently a C I -C6alkyl 	that together with N 	they 	are attached 	to 	form 	a C3- 

Cghtterocycloalkyl, wherein the C3-Csheterocycloalkyl ring optionally contains an additional 
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heteroatom selected from N, 0 and S, and wherein the C I -05  alkyl, C,-C6  heteroalkyl, C3-C6 

cycloalkyl, or C3-Csheterocycloalkyl groups of R9  are each optionally substituted with 1 to 3 

substituents independently selected from -CN, R'', -OR", -SR", -C(0)R", OC(0)R11, 

C(0)012.11, -NR11 12.12, -C(0)NRI1R12, -C(0)NR110H, -S(0)2R", -S(0)R11, -S(0)2NRI1R12  

5 NR IIS(0)2R11, -P(0)(OR11 )2 and  -0P(0)(0R11)2; 

each R I°  is independently selected from aryl, C3-Cscycloalkyl, C3-C8heteroc 	loalkyl 

and heteroaryl, wherein the aryl, C3-Cscycloalkyl, C3-Csheterocycloalkyl and 	eteroaryl 

groups are optionally substituted with I to 3 substituents selected from haloge 	-R8, -OR8, - 

LR9, -LOR9, -N(R9)2, -NR9C(0)R8, -NR9CO2R8. -CO2R8, -C(0)R8  and -C(0 , (R9)2; 

10 R'' and R12  are independently selected from 1-1, C I-Coalkyl, C 	C6heteroalkyl, C,- 

C6haloalkyl, aryl, heteroaryl, C3-Cscycloalkyl, and C3-C8heterocyclo 	yl, wherein the C1 - 

C6alkyl, 	C ,-C6heteroalkyl, 	C,-C6haloalkyl, 	aryl, 	heteroaryl, 	C:Cscycloalkyl, 	and 	C3- 

Csheterocycloalkyl groups of 1211  and R12  are each optionally substituted with 	1 	to 3 

substituents independently selected from halogen, -CN, R8  <-ORB, C(0)R8, OC(0)R8, - 

15 C(0)0128, 	-N(R9)2, 	-NR8C(0)R8, 	-NR8C(0)0R8, 	-C(0 	(R9)2, 	C3-Csheterocycloalkyl, 

-S(0)2128, -S(0)2N(R9)2, -NR9S(0)2128, C, -C6haloalkyl an 	C I  -C6haloalkoxy; 

	

or R11  and R12  are each independently C I-Co 	and taken together with the N atom 

to which they 	are attached 	form an optionally ' ubstituted C3-Csheterocycloalkyl 	ring 

optionally containing an additional heteroatom se 	cted from N, 0 and S; 

20 ring A is an aryl or a heteroaryl, wher, "n the aryl and heteroaryl groups of Ring A are 

optionally substituted with I to 3 RA  group ;'wherein each RA  is independently selected from 

-R8, -R', -OR', -OR8, -Rw, -OR°, -SR8/•-NO2, -CN, -N(R9)2, -NR9C(0)R8, -NR9C(S)R8, - 

NR9C(0)N(R9)2, - NR9C(S)N(R9)2, 	R9CO2R8, -NR9NR9C(0)R8, -NR9NR9C(0)N(R9)2, - 

25 

NR9NR9CO2R8, -C(0)C(0)R8, -COI CH2C(0)R8, -CO2R8, -(0-12)nCO2R8, -C(0)R8, -C(S)R8, 

-C(0)N(R9)2, -C(S)N(R9)2, -O 	0)N(R9)2, -0C(0)12.8, -C(0)N(OR8)R8, -C(NOR8)R8, - 

S(0)2R8, -S(0)3R8, -SO2N(R9  2, -S(0)R8, -NR 	-NR 	-111(0)(ORE)2, - 

OP(0)(OR8)2, -P(0)(0121°) 	-0P(0)(0R1°)2, -N(OR8)R8, -CH-r-CHCO2R8, -C(=NH)-N(R9)2, 

and -(CH2)„NHC(0)12.8  or wo adjacent RA  substituents on Ring A form a 5-6 membered ring 

• that contains up to two, eteroatorns as ring members; 

30 n is, indepe 	ently at each occurrence, 0, 1, 2, 3, 4, 5, 6, 7 or 8; 

each m i 	independently selected from I, 2, 3, 4, 5 and 6, and 

t is I 	3,4,5, 6,7 or 8. 

24. A composit 	n comprising a TLR agonist, an insoluble metal salt, and a buffer, with the proviso 

that: 

35 (a) 	he buffer is not a phosphate buffer; 
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10 

15 

20 

25 

30 

(b) 	the TLR agonist is: 

(i) not a TLR4 agonist; 

(ii) not a TLR9 agonist; 

(iii) not a compound of formula (III) 

RI  

NH 	Li—R2  
0 	

..."----.L.L2—R3  
NH 	

u. 

R

4  

(Ill) 

wherein: 

RI  is H, -C(0)-Clo-Cisalkyl; R2  is Cio-Cisalkyl ; R,34s Cio-Cisalkyl; 
,,,.. 

L, is -CH20-, -CH20C(0)-, -CH2NR7C(0)- or -C(0)NR7-; 

, i L2  is -0-, -0C(0)- or -NR7C(0)-i 	
, 

R4  is -L3R5  or -WV; 

R5  is -N(R7)2, -Ole, -P(0)(0R7)2,-C(0)0R7, -NR7C(0)L3Rs, -0L3R6, - 

C(0)NR7L3R8, C,-C6alkyl, a C6  aryl, a dio aryl, a C,4  aryl, 5 to 14 membered 

heteroaryl containing I to 3 heteroatornS selected from 0, S and N, C3-Cscycloalkyl 

or a 5 to 6 membered heterocycloalkyl containing 1 to 3 heteroatoms selected from 
i 

0, S and N, wherein the aryl, heteroaryl, cycloalkyl and heterocycloalkyl of R5  are 

each optionally substituted with/I to 3 substituents independently selected from -0R9, 

-0L3126, -OL4R6, -OW, and -d(0)0R7; 
,-- 

L3  is a d-Cioalkylene, wherein the CrC6alkylene of L3 	is optionally 

substituted with Ito 4 R6  groups, or the C,-Coalkylene of L3  is substituted with 2 C,- 

C6alkyl groups on the same carbon atom which together, along with the carbon atom 

they are attached to form a C3-Cscycloakyl; 

L4 	iS,/  -((CR7127)p0),(CRI91219)p- 	or 	-(CRIIR11)((CR7R7)p0)4(CRI9R1o)p_, 

wherein each/VI  is a C,-C6alkyl groups which together, along with the carbon atom 

they are attached to, form a C3-C8cycloakyl; 

/ each R6  is independently selected from halo, C,-Coalkyl, -OR', -N(R7)2, 

-C(0)N(R7)2, -19(0)(0R7)2, a C6arY1, a Cro aryl and a C,4  aryl; 

each R' is independently selected from H and C,-C6alkyl; 

R8  is selected from -SR', -C(0)OH and a 5 to 6 membered heterocycloalkyl 

containing 1 to 3 heteroatoms selected from 0 and N; 
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R9  is phenyl; 

each RID  is independently selected from H and halo; 

each p is independently selected from I, 2, 3, 4, 5 and 6, and 

q is 1, 2, 3 or 4; and/or 

5 (iv) not a compound of formula (IV) 

NH2  
N 

1 	N 

10 	IS 
Ri  

(IV) 

wherein: 

R' is H, CI-Coalkyl, -C(R5)20H, -LIR5, -Lire,  _
L2R5, 

 _L2frii.o6, _ OL2R5, or -0L2R6; 

10 LI  is -C(0)- or -0-; 
i 

L2  is C1 -C6alkylene, C2-Csalkenylene, arylene, heteroa rylene or - 
t 

15 

((CR4R4)pO)q(CH2)p, wherein the Ci-C6alkylenehnd C2-C5alkenylene of 1,2  are 

optionally substituted with,l to 4 fluoro groups; 

each L3  is independently selected from C1-061alkylene and -((CR4R4)p0)4CH2),,-, 

wherein the C1-C6alkylene of L3  is optionally substituted with Ito 4 fluoro groups; 
ii 

L4  is arylene or heteroarylene; 

R2  is H or C1-C6alkyl; 	 i 
R3  is selected from CI-Calkyl, 70R5, -L'R5, _L3R7

,  _L3L4L3R72_L3L4R5, -L3L4L3R5, 

-0L3R5, -0L3R7, -0L31,4127,1113L4L3R7, -0R8, -0L3L4R5, -0L3L4L3R5  and - 

20 C(R5)20H ; 	 i 

each R4  is independentlyselected from H and fluoro; 

R5  is -P(0)(0R9)2, 	
14
, 

R6  is -CP2P(0)(0,62  or -C(0)0R1°; 

25 

R7  is -CF2P(0)(0129)2  or -C(0)0R1°, 

R8  is H or Ceialkyl; 

each R9  is 'ndependently selected from H and C1-C6alkyl; 

Rip  is 	r CI-Cealkyl; 

each 	is independently selected from 1, 2, 3, 4, 5 and 6, and 

q 	2, 3 or 4. 

30 	25. The composition of claim 23 or claim 24, wherein the TLR agonist is adsorbed onto the insoluble 

metals.  
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26.  The composition of claim 22 or claim 25, wherein at least 80% of the total TLR agonist in the 

composition is adsorbed onto insoluble metal salt. 

27.  The composition of any of claims 22, 25 or 26, wherein the adsorbed TLR agonist is, when 

injected intramuscularly, still present in the injected muscle at least 12 hours later.  
,..4  

5 28.  The composition of any of claims 22, 25 or 26, wherein the adsorbed TLR agonist, whennjected 

intramuscularly, has a lower peak serum concentration (Cmax) than the same TLR agonist when 

injected intramuscularly in non-adsorbed form.  

29.  A process for preparing an adjuvant complex, comprising a step of mixing a TM agonist with an 

insoluble metal salt such that the TLR agonist interact to form the complex efg. wherein the TLR 

10 

30.  

..,,, 
agonist adsorbs to the insoluble metal salt. 

,, 
A process for preparing a sterile adjuvant complex, comprising steps of (i) mixing a TLR agonist 

with an insoluble metal salt such that the TLR agonist and the insoluble metal salt form the 

complex e.g. by adsorption of the TLR agonist to the salt; and (iiyiterilising the complex. 

31.  A process for preparing an immunogenic composition, wherein the process comprises mixing a 

I5 TLR agonist, an insoluble metal salt, and an immunogen; , thereby providing the immunogenic 

composition. 

32.  A method for modifying the pharmacokinetic profile"and/or intrmamuscular retention time of an 

immunopotentiator, the method comprising: chemically modifying the immunopotentiator to 

form a modified immunopotentiator by the introduction of an adsorptive group. 

20 33.  A composition comprising: (a) an adjuvant'dOmplex comprising a TLR agonist and an insoluble 

metal salt; and (b) at least two different immunogens. 

),? 
34.  The composition of claim 33, whereipithe adjuvant complex comprises the TLR agonist adsorbed 

to the insoluble metal salt. 	A 

35.  The composition of claim 33 &claim 34, wherein the TLR agonist is not a TLR4 agonist and is 

25 not a TLR9 agonist. 

36.  The composition of claith 33 or claim 34 or claim 35, wherein the composition includes (i) a 

diphtheria toxoid, a tetanus toxoid, and an acellular pertussis antigen; (ii) a diphtheria toxoid, a 

tetanus toxoid, a perussis antigen, and a H. influenzae type B capsular saccharide conjugate; (iii) 

a diphtheria toxoid, a tetanus toxoid, a pertussis antigen, and a hepatitis B virus surface antigen; 

30 (iv) a diphtheria toxoid, a tetanus toxoid, a pertussis antigen, a hepatitis B virus surface antigen 
, - 

and a H.inguenzae type B capsular saccharide conjugate; (v) a diphtheria toxoid, a tetanus 

toxoid, ajpertussis antigen, and an inactivated poliovirus antigen; or (vi) a diphtheria toxoid, a 
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tetanus toxoid, a pertussis antigen, a Hinfluenzae type B capsular saccharide conjugate, a 

hepatitis B virus surface antigen, and an inactivated poliovirus antigen. 

37. The composition of claim 36, wherein the composition also includes further antigens, suchfas 

5 

• ,17 
from N.meningiadis or S.pneumoniae. 	 it  , 

38. The composition of any one of claims 33 to 37, wherein the composition includes at) ast one 
of bacterial antigen and at least one viral antigen. 	 4' 

ii 
I.;  39. A process for preparing the immunogenic composition of claims 33 to 38, comyrising one of: 

(i) combining at least two different immunogens with a mixture comprising a TLR agonist and an' 

insoluble metal salt; (ii) combining an insoluble metal salt with a mixturOomprising a TLR 

10 agonist and at least two different immunogens; (iii) combining a TLR a%onist with a mixture 
r 

comprising an insoluble metal salt and at least two different immunogens; or (iv) combining in 

any order a TLR agonist, an insoluble metal salt, a first immunogen ail a second immunogen. 

40. One of the following compounds: 

NH2 	 NH2  

	

6L---N 	 N 	---- 	N 
,--OH 	 OH 

„X/ ..„,..—.„0.1:s.N...--- 	 N 

	

N 	 0 	 0, O H 41, 	k_ OH 	D,/  
OH 	 OH 

NH2 
n _it  

N 	-",. 	N 	 ,-, 

40 	N 	 H2 
qi‘i ,..- 	

N\ 
	/0 --/ 

0Thk— 	
> 

	 0 P(OH)2/4 	Sill 	NI\  I i 
15 0 	y 	 0...-...„..0.----.0.....--...„,P(01-)2 

NH2 	 NH2 
-,I' N 	 .--1,-. N 	N 	 N 'N 

.-^,-,,..,---..„...,-, 	 I 
NW 

H 	 H 
• 0 0 it  

(H0)2P 	 ii IP 	
(H0)2P 	SI 

1
noi, 

NH2 N------ 	t‘s , N --"k N 
N-",...."../ 	 I H 	 'W 

9 . IP 	 1101 % \ HO):,' 	7 	 (H0)2P..r........0,.....r.0 
8 	 F F 
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Claims 

1. 	A TLR7 agonist selected from compounds according to any of formulae (C), (D), (E) or (H): 

NH2 ' NH2 

• 
.-...."•• ,...--„, 	N N

,---N.......,...-N 

I 
\ 0 

LA --7------N 	 -7----."..."-------N Xe  P3  
r.. 
I 1R° \ s'  --r- 
1 P 

/ 	
---- P5 

(C) 	 (D) 

NH2  NH2  

N 'N'',  N 	 N .7. ‘Y 
XH2  

pio ... .7... P9 	 pie
,..  .,.--- 4

, 
--x43 7 

,,,,xHi 
o I 

p17 

138  XE 	I 

1 	V -- NE 	 (H) 

(E) 

wherein: 

(a) P3  is selected from H, C7-C6alkyl, CF3, and -((CH2)p0)q(CH2)00s- and -Y-L-X-P(0)(0Rx)(ORY); and P4  is 
selected from H, C1-C6alkyl, -C1-C6alkylaryl and -Y-L-X-P(0)(0Rx)(ORY); with the proviso that at least one of 
P3  and P° is -Y-L-X-P(0)(ORx)(ORY), 
(b) P5  is selected from H, a7-C6alkyl, and -Y-L-X-P(0)(0Rx)(ORY); P6  is selected from H, C1-Caalkyl each 
optionally substituted with Ito 3 substituents selected from C1-C4alkyl and OH, and -Y-L-X-P(0)(0Rx)(ORY); 
and P7  is selected from H, C1-Csalkyl, -((CH2)a0)n(CH2)a0,-, -NI-IC1-Cnalkyl and -Y-L-X-P(0)(ORX)(ORY); with 
the proviso that at least one of P5, P6  and P7  is -Y-L-X-P(0)(0Rx)(ORY); 
(c) P8  is selected from H, C1-Caalkyl, C1-C6alkoxy, -NHC1-C6alkyl each optionally substituted with OH, and -Y- 
L-X-P(0)(ORX)(ORY); and P9  and P10  are each independently selected from H, C1-Caalkyl. C1-C6alkoxy, 
-NHC1-C6alkyl each optionally substituted with 	OH and C1-C6alkyl, and -Y-L-X-P(0)(ORX)(ORY); with the 
proviso that at least one of P9,  P9  or P10  is -Y-L-X-P(0)(0Rx)(012Y); 
(d) P16  and each P la are each independently selected from H, C1-C6alkyl, and -Y-L-X-P(0)(0Rx)(ORY); P17  is 
selected from H, C1-C6alkyl, aryl, heteroaryl, C1-C6alkylaryl, C1-C6alkyl heteroaryl, C1-C6alkylaryl-Y-L-X-P(0) 
(ORX)(ORY) and -Y-L-X-P(0)(ORX)(ORY), each optionally substituted with 'I to 2 substituents selected from 
C1-C6alkyl or heterocyclyl with the proviso that at least one of P16, P17  or a P18  contains a -Y-L-X-P(0)(ORX) 
(ORY) moiety; 
RX and RY are independently selected from H and C1-Csalkyl; 
Rc, R° and RH are each independently selected from H and C1-C6alkyl; 
Xc is selected from CH and N; 
RE is selected from H, C1-Caalkyl, C1-C6alkoxy, C(0)C1-Cealkyl, halogen and -((CH2)nO)n(CH2)p-; 
XE is selected from a covalent bond, CRE2RE3  and NR94; 
RE2, RE3  and RE4  are independently selected from H and C1  -C6alkyl; 
xHI.XH2  is selected from -CRH2RH3-,_cRH2RH3_cRH2RH3..,..C(0)CRI-12RH3-, -C(0)CRH2RH3-, -CRH2RH3C(0)-, 
-NRH4C(0)-, C(0)NRH1-, CRH2RH3S(0)2  and -CRH2=CRH2; 
RH2.  RH3 and RH4 are each independently selected from H. C1-Cnalkyl and P18; 
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X1-13  is selected from N and CN; 
X is selected from a covalent bond, 0 and NH; 
Y is selected from a covalent bond, 0, C(0), S and NH; 
L is selected from, a covalent bond C1-C6alkylene, C1-C6alkenylene, arylene, heteroarylene, C1-C6alkyleneoxy 
and -((CH2)p0)q(CH2)p- each optionally substituted with 1 to 4 substituents independently selected from halo, 
OH, C1-C4alkyl, -OP(0)(OH)2  and -P(0)(OH)2; 
m is selected from 0 or 1; 
each p is independently selected from 1, 2, 3, 4, 5 and 6; 
q is selected from 1, 2, 3 and 4; and 
s is selected from 0 and 1. 

2. The TLR7 agonist as claimed in claim 1, selected from compounds of formulae (C), (D) and (E), wherein the 
compounds have structures according to formulae (C'), (D') and (E'), shown below: 
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wherein the substituents P3, P4, xe, p5,  p6,  p7. PS, P9, P10, XE and RE are as defined in claim 1. 

3. The TLR7 agonist as claimed in claims 1 or 2, selected from formulae (C) or (C'), wherein P3  is selected from 
C1-C6alkyl, CF3, and -((CH2)p0)q(C1-12)p0,- and -Y-L-X-P(0)(0Rx)(ORY); P4  is selected from -C1-C6alkylaryl and 
-Y-L-X-P(0)(OR3)(ORY); Xc is CH; Xis a covalent bond; L is selected from C1-C6alkylene and -((CH2)p0)q(CH2)p- 
each optionally substituted with 1 to 4 substituents independently selected from halo, OH, C1-C4alkyl, -0P(0)(OH)2  
and -P(0)(08)2; each p is independently selected from 1, 2 and 3; q is 1 or 2. 

4.  The TLR7 agonist as claimed in claims 1 or 2, selected from formulae (C) or (C'), wherein P3  is selected from 
C1-C6alkyl, CF3, and -((CH2)p0)q(CH2)p0s- and -Y-L-X-P(0)(0R3)(ORY); P4  is selected from -C1-C6alkylaryl and 
-Y-L-X-P(0)(0Rx)(ORY); Xc is N; X is a covalent bond; L is selected from C1-C6alkylene and -((CH2)p0)q(CH2)p- 
each optionally substituted with 1 to 4 substituents independently selected from halo, OH, C1-C4alkyl, -0P(0)(OH)2 
and -P(0)(OH)2; each p is independently selected from 1, 2 and 3; q is selected from 1 and 2. 

5.  The TLR7 agonist as claimed in claims 1 or 2, selected from formulae (D) or (D'), wherein P5  is selected from 
C1-C6alkyl, and -Y-L-X-P(0)(0Rx)(ORY). 
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6.  The TLR7 agonist as claimed in claims I or 2, selected 
optionally substituted with -Y-L-X-P(0)(ORX)(ORT). 

from formulae (E) or (E), wherein XE is CH2, P8  is C1-C6alkoxy 

7.  The TLR7 agonist as claimed in claims 1 or 2, selected from formula (E) or (E), wherein P9  is - NHC1 —C6alkyl 
optionally substituted with OH and C1-C6alkyl, and -Y-L-X-P(0)(ORNORT). 

8.  The TLR7 agonist as claimed in claims I or 2, selected from formulae (C) or (CI), which is not a compound in which 
P4  is -Y-L-X-P(0)(0Rx)(ORT). 

9.  The TLR7 agonist as claimed in claims 1 or 2, selected 
C1-C6alkyl, -C1-C6alkylaryl. 

from formulae (C) or (C'), wherein P4  is selected from H, 

10.  One of the following compounds: 
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11. A compound of formula (G) 

H2N 	Pt' 
p13 

G 

Pa 

Pis  Pit 

.7" 

RG  

wherein: 

(G) 

P11  is selected from H, C.,-Coalkyl, C1-C6  alkoxy, NRvRw and -Y-L-X-P(0)(0Rx)(ORY); 
P12  is selected from H, C1-Coalkyl, aryl optionally substituted by -C(0)NRvRw, and -Y-L-X-P(0)(0Rx)(ORY); 
P13, P14  and P15  are independently selected from H, C1-C6a lkyl, C1-C6  alkoxy and -Y-L-X-P(0)(0Rx)(ORY); 
with the proviso that at least one of P11, P12,  P13,  P14 or  p15 is -Y-L-X-P(0)(0Rx)(ORY); 
RV and Rw are independently selected from H, C1-C6alkyl or together with the nitrogen atom to which they are 
attached form a 4 to 7 remembered heterocyclic ring; 
X0  is selected from C, CH and N; 
---- represents an optional double bond, wherein X° is C if_ is a double bond; and 
RG is selected from H and C1-C6alkyl; 
X is selected from a covalent bond, 0 and NH; 
Y is selected from a covalent bond, 0, C(0), S and NH; 
L is selected from, a covalent bond C1-c6alkylene, C1-C6alkenylene, arylene, heteroarylene,C1-Coalkyleneoxy 
and -((CH2)00)o(CH2)p- each optionally substituted with Ito 4 substituents independently selected from halo, 
OH, C1-Colkyl, -OP(0)(OH)2  and-P(0)(OH)2; 
each p is independently selected from 1, 2, 3, 4, 5 and 6 and 
q is selected from 1, 2, 3 and 4. 

12. The compound as claimed in claim 11, wherein the compound of formula (G) has a structure according to formula 
(G') shown below: 

H2N 	P14 
P13 

p11 

III  

Pty 

p12 

(ff ) 

wherein the substituents P11, P12, P13, p14,  lots and XO are as defined in claim 11. 

13. The TLR7 agonist as claimed in claims 1 or 2, or the compound as claimed in claims 11 or 12, wherein Xis 0; L is 
selected from C1-C6alkylene and -((CH2)o0)q(CH2)o- each optionally substituted with 1 to 4 substituents independ- 
ently selected from halo, 
and 3; and q is selected 

OH, C1-C4alkyl,-OP(0)(OH)2  and -P(0)(OH)2; each p is independently selected from 1, 2 
from 1 and 2. 
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14.  The TLR7 agonist as claimed in claims 1 or 2, or the compound as 
bond; L is selected from C1-C6alkylene and -((CH2)/,0),(CH2)p- 
independently selected from halo, OH, C1-C4alkyl, -0P(0)(OH)2  
from 1, 2 and 3; and q is selected from 1 and 2. 

claimed in claims 11 or 12, wherein X is a covalent 
each optionally substituted with 1 to 4 substituents 
and -P(0)(OH)2; each p is Independently selected 

15.  A composition comprising a TLR agonist or a compound of any preceding claim and an insoluble metal salt. 
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