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CLAIMS

1. A composition comprising a TLR agonist adsorbed to an insoluble metal salt, provided
TLR agonist: (a) is not a TLR4 agonist; and (b} is not a TLRY agonist. d

2. The composition of claim I, wherein the TLR agonist has the formula (A1):

wherein:

R*and RY are independently selected from H and £;-Cs alkyl;

X is selected from a covalent bond, O and NH

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

10 L is a linker eg selected from -Cealkylene, C;-Cgalkenylene, arylene,
heteroarylene, Ci-Cgalkylensoxy and #{(CH;),0)(CHz)p- each optionally substituted
with 1 to 4 substituents indepepdently selected from halo, OH, C,-Cjalkyi, -

OP(0)(OH), and ~P(O)(OH);;
e|d from 1,2, 3,4, 5and 6;

each p is independently selec!
15 q is selected from 1, 2, 3 4;

n is selected from 1, 2 gnd 3; and

3. ___;f‘ least one adsorptive moiety, with the proviso that the TLR agohist:
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R? are each independently -O-N=#
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wherein:

Z is -NH; or -OH;

d/ent}y a covalent bond, -O- or -NR®-; or -Y'-R' and -Y*-
(R°R);

R! and R? are each i Apendcntly H, alkyl, substituted alkyl, carbocyclyl, substituted
substituted heterocyclyl, alkenyl, substituted atkenyl, alkynyl,
substituted alkynyl, afylalkyl, substituted arylalkyl, heterocyclylalkyl, substituted
heterocyclylatkyl, -ally lene—C(Q)-O—RS, -—(substituted alkylene)-C(0)-O-R®, -alkylene-O-
C(0)-R’, -(substityfed alkylene)-O-C(O)-R’, -alkylene-O-C(0)-O-R’, or -(substituted
alkylene)-0-C(0)O-R®

R is B halogen, -OH, -O-alkyl, -O-alkylene-0-C(0)-O-R?, -0-C(0)-0-R?, -SH, or

-NH(R®; /f

each R’/R®, and R” are independently H, alkyl, substituted alkyl, carbocyclyl, substituted
carboc[y!, heterocycly], substituted heterocyclyl, alkenyl, substituted alkenyl, alkynyl,
subgfituted alkynyl, arylalkyl, substituted arylalkyl, heterocyclylalkyl, or substituted

rocyclyla!kyl;
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(d) is not a compound according to formula (111)

Ry
|
N” Ll R1
0 S
ﬁ/K/ \)\ L,i—Rs
PlJH
R4
)
wherein: V4

R'is H, -C(0)-C,o-Cisalkyl; R? is Ci¢-Cigalkyl ; R is c,o-cw-;;
L1 is -CH,0-, -CH,OC(0)-, -CH;NR'C(0)- or —C(O)NR /
L, is -O-, -OC(O)- or -NR’C(0)-; 4
R*is -LaR® or -L4R’;
R is —N(R"),;, -OR’, -P(O)YOR"),;, -C(O
C{OYNR'L;R?, Ci-Csalkyl, a Cg aryl, a Cpp aryl, a

containing 1 to 3 heteroatoms selected from O,

OR’, -NR'C({O)L;R%, -OL;RS, -
4 aryl, 5 to 14 membered heteroaryl
and N, C;-Cgoycloalkyl or a 5 to 6

membered heterocycloalkyl containing 1 to 3 hetgroatoms selected from O, § and N, wherein
the aryl, heteroaryl, cycloalkyl and heterocygfbalkyl of R® are each optionally substituted
with 1 to 3 substituents independently selgtted from -OR®, -OL3RS, -OL4R®, -OR’, and -

C(O)OR’:

Li is a C-Cypalkylene, whereigithe C|-Cgalkylene of L; is optionally substituted with
1 to 4 R® groups, or the C]“CGEHCY]{ ne of Ly is substituted with 2 C|-Cgalky! groups on the
same carbon atom which together] along with the carbon atom they are attached to, form a

C;-Cyevcloakyl;
Lq is —((CR7R7),,O§))(’ "*R'%,- or «(CRVR'"((CR'R"),0)4(CR'R'®),-, wherein each

R'is a C;-Cealkyl groups’ which together, along with the carbon atom they are attached to,

form a C3-Cgeycloakyly

?/
s selected from —SR’, «C(O)OH and a 5 to 6 membered heterocycloalkyl

) & 1 to 3 heteroatoms selected from O and N;

-F15-
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each p is independently selected from 1, 2, 3, 4, 5 and 6, and

qis1,2,3ord.

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

lx-"""
;\'5
\x:‘s, /N
NH,
Fornsula (1-A)
wherein:
X3 isN;
X*is N or CR?

X® is -CR*=CR®-;
R' and R? are H;

R?is H; V4

R* and R® are each independently cted from H, halogen, -C(O)YOR’, -C(O)R’,
-C(O)N(R''R™), -N(R''R'%), -N(R?),, -NHN(R?),, -SR?, -(CH,),OR’, (CH2),R, -LR?, -LR®,
-OLR?, -OLR', C;-Csalkyl, Ci-Cshe aikyl, C:-Cshaloalkyl, Cz-Csalkene, Ci-Caalkyne,
Cy-Cealkoxy, Ci-Cshaloalkoxy, aryl, cteroaryl, C;3-Cseycloalkyl, and Cy-Cgheterocycloalkyl,
wherein the C-Cealkyl, C\-Csheferoalkyl, Ci-Cehaloalkyl, C;-Cgalkene, Cy-Cgalkyne, C,-

Cealkoxy, C;-Cghaloalkoxy, heteroaryl, Ci-Cgcycloalkyl, and C;-Cgheterocycloalkyl
£

—

groups of R* and R’ are eagh optionally substituted with 1 to 3 substituents independently
selected from halogen, €N, -NO;, -R’, -OR%, -C(O)RE, -OC(O)R?, -C(O)OR?, -N(R%)s,
-P(O)(OR®),, -OP(O)GR™)z, -P(O)OR ™). -OP(O)(OR )y, -C(OIN(R®);, -S(O}:R’, -S(O)R,
-$(0):N(R"),, and -NRS(O),RE,;

or, R® a 'R, or R*and R’, or R® and R®, when present on adjacent ring atoms, can
optionally be 'ked together to form a 5-6 membered ring, wherein the 5-6 membered ring is
optionally gfibstituted with R';

7
fach L is independently selected from a bond, -(O(CH)m)~ Ci-Csalkyl, Ca-
ylene and Cp-Cgalkynylene, wherein the C,-Cgalkyl, Ci;-Cgalkenylene and C,-

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

elected from halogen, -R®, -OR%, -N(R®),, -P(O)(OR®);, -OP(O)(ORY), -P(O)OR'),, and
. -OP{O)OR ')y
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R’ is selected from H, C;-Cealkyl, aryl, heteroaryl, Ci-Cscycloalkyl, C;
Cgheteroalkyl, C,-Cghaloalkyl, Cz—Csa!kene, Cy-Cgatkyne, C;-Cealkoxy, C- Cﬁhaloalkox,

LR', -LOR', -OLR", -LR®, -LOR?, -OLR®, -LSR?, -LSR", -LC(O)R®, ;

LNR®R™, -LC(O)N(R%;, -LS(O)R® -LS(O)RE, -LC(O)NRSOH,LNRQC(O)RS, -
LNR?C(O)OR®, -LS(O):N(R%),, -OLS(0)N(R®),, -LNRS(0);RE, /
LP(O)OR™;, -LOP(O)OR®),, -LP(O)(OR'%); and -OLP(O)(OR'“);

each R® is independently selected from H, -CH(R'®), -CgalkyE, C;-Cgatkene, Cp-
Cealkyne, C;-Cghaloalkyl, C;-Cealkoxy, C,-Cshetercajkyl, Cs-Cgcycloalkyl, Co-
Czhetérocycloalkyl, Ci-Cghydroxyalkyl and Cl-Cf,haioalk, wherein the C;-Cgalkyl, Cs-

each R’ is independently seted from H, -C(OR?, -C(O)OR?, -C(O)R", -
C(O)OR', -S(O)R'®, -C,-Cy alkyl, &,

independently a C,-Csalkyl tha

-Cs heteroalkyl and C3-Cs cycloalkyl, or each R? is
Ftogether with N they ‘are attached to form a Cs-
Cgheterocycloalkyl, wherein the;-Cgheterocycloalkyl ring optionally contains an additional
hetercatom selected from N, and S, and wherein the C-C; alkyl, C}-C; heteroalkyl, C;-Cs
Ioalky] groups of R® are each optionally substituted with 1 to 3
substituents independentfy selected from -CN, R, -OR"}, -SR!!, -C(O)R"!, OC(O)R", -
C(O)OR", -NR“R”,(O)NR”R”, -C(O)NRYOH, -S(O)R", -S(O)R, -S(0)NR'"R"?, -
NRVS(0):R", -P(@J(OR'"); and -OP(O)(OR'');

cycloalkyl, or C3-Csheterog!
£

LR?, -LER?, -N(R%), -NRC(O)RE, -NR’CO,R®. ~CO:R?, -C(O)R® and -C(O)N(R%);

'- R" and R are independently selected from H, C\-Cgalkyl, C;-Cgheteroalkyl, C,-
aloalkyl aryl, heteroaryl, Cs;-Cseycloalkyl, and Ci-Csheterocycloalkyl, wherein the C;-

.,,-Cﬁall\yk C -Cgheteroalkyl, C;-Cghaloalkyl, aryl, heteroaryl, Cs;-Cgeycloalkyl, and Cs-

" "Cgheterocycloalkyl groups of R'' and R'? are each optionally substituted with 1 to 3
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substituents independently selected from halogen, -CN, R® -OR®, C(O)}R*, OC(O)R®, -
C(O)ORY, -N(R®);, -NR*C(O)R!, -NREC(O)OR?, -C(O)N(R®),, C;-Csheterocycloalkyl,
-8(0):R?, -S(0)N(R%),, -NR’S(0):R", C; -Cghaloalky] and C, -Cshaloalkoxy;

, NRC(S)R?, -
10 NR’C(ON(R®);, - NRPC(S)N(R®), -NR’CO,R®, -NR°NR°C(O)R?, 1\1} RPC(OMN(R),, -
NR’NRPCO,R?, -C(O)C(O)R?, -C(O)CH,C(O)R?, -COR®, -(CH),COAR?, -C(O)R?, -C(S)R®,

S(O}R®, -S(OLR?, -SON(R®);, -S(O)R?, -NR’SO;N(R®);, HR’SO:R®, -P(O)OR®);, -
OP(O)(OR®), -P(O)OR'?),, -OP(0)(OR™);, -N(ORHR?, -CHECHCO,R?, -C(=NH)-N(R®),,

20 4. A water-soluble TLR agonist comprising at lg8
water-soluble TLR agonist:

(a) is not a TLR4 agonist;

{b) is not a TLRY agonist;

S,
>.=O
N
x-t  § .
Xz—*ll’—'Y'“-R
Yz
I
R2

18



10

15

20

25

WO 2012/031140 PCT/US2011/050231

substituted alkynylene, carbocyclylene, substituted carbocyclylene, heterocyclylene ;,3'

.

substituted heterocyclylene;

7

R® is H, alkyl, substituted alkyl, heteroalkyl, substituted hfteroalkyl, alkenyl,

&
substituted alkenyl, aryl, substituted aryl, arylalkyl, substituted agylalkyl, heterocyclyl,

substituted heterocyclyl, heterocyclylalkyl, or substituted heterocyc falkyl;

y:
. Y'and Y are each independently a covalent bond, -O- ¢f -NR’-; or -Y'-R' and -Y*-

R? are each independently -O-N=C(R°R"}; /

#
R' and R? are each independently H, alkyl, substityfed alkyl, carbocyclyl, substituted

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

substituted alkynyl, arylalkyl, substituted arylaft
heterocyclylalkyl, -alkylene-C(0)-0-R%, ——-——{substied alkylene)-C(0)-O-R®, -alkylene-O-
C(O)-R®, -(substituted alkylene)-O-C(0)-R’, falkylene-O-C(O)-O-R®, or -(substituted

alkylene)-0-C(0)-O-R®

vl, Theterocyclylalkyl, substituted

R is H, halogen, -OH, -O-alkyl, -Qalkylene-O-C(0)-0-R’, -0-C(0)-0-R?, -SH, or
-NH(R®); 4

gach R®, R® and R7 are independen ’ H, alkyl, substituted alkyl, carbocyclyl, substituted
carbocyclyl, heterocyclyl, substity ed heterocyclyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, arylalkyl/ substituted arylalkyl, heterocyclylalkyl, or substituted

heterocyclylatkyl; and

(d) is not a compound acding to formula (111}

Ry
l
NH L—R,
O S
ﬁ*/ \)\L_'_R3
I?IH
R4

(1)

R'is H, -C(0)-Cio-Crsalkyl; R? is Cyo-Cisalkyl ; R® is Co-Cisalkyl;

-i19-
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L, is -CH,0-, -CH,0C(0Q)-, -CH;NRC(0)- or —-C(OWNR-;
L, is -O-, -OC(0)- or -NR'C(0)-;

R4 is "L3R.5 ar -L4Rs;

R® is -N(R%); -OR’, -P(O)OR"), -C(O)OR’, -NR'C(O)L;R% _
5 C(OMNR'L;R?, C|-Csalkyl, a Cs aryl, a Cyp aryl, a Cj4 aryl, 5 to 14 membered hgleroaryl
7

membered heterocycloalkyl containing 1 to 3 heteroatomns selected from O, S afN, wherein

the aryl, hetercaryl, cycloalkyl and heterocycloalkyl of R® are each option "Ily substituted

with 1 to 3 substituents independently selected from -OR?, -OL3RS, i,4R6, -OR’, and
10 -C(0)OR’; ,'/

L3 is a C;-Cyalkylene, wherein the C,-Csalkylene of L; is op i,onally substituted with
73
1 to 4 R® groups, or the C,-Csalkylene of L; is substituted with Z'C\-Csalky! groups on the

form a Ca-Cyeycloakyl;

e .

each R®is independently selected from 7 ‘IZ), C,-Cgalkyl, -OR”, -N(R"),, -C(OIN(R™),
-P(OYOR™),, 2 Cgaryl, a Ciparyl and a Cisaryli :

20 each R is independently selected fm H and C,-Csalkyl;

R? is sclected from —SR7, - ‘(:'('))OH and a 5 to 6 membered heterocycloalkyl

2

containing 1 to 3 heteroatoms selecté from QO and N;
R?is phenyl;
each R*is independepfly selected from H and halo;
25 each p is independ tly selected from 1,2, 3,4, 5and 6, and
qis1,2,30r4,

5. A TLR agoenist comy ising at least one phosphonate group, with the proviso that the TLR
agonist:

(a} is not aphosphonate-containing compound according to formula (1) or {1I)

-120-
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Y2
i
RZ

I

wherein:

Z is -NH; or -OH;

;
5 substituted alkynylene, carbocyclylene, substituted carbocyglylene, heterocyclylene, or
i
substituted heterocyclylene; g

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

heterocyclylene, carbocyclylene, substituted carbocyclyléne, 8-, -8(0)-, 8(0),, -NR*-, or -O-
2
X? is a covalent bond, alkylene, or substitutedalkylene;

/
10 L?is -NR*-, -N(R}C(0O) -, -O-, -S-, -S(0O), $(O)s, or a covalent bond;
/ :

R’ is H, alkyl, substituted atkyl, Meteroalkyl, substituted heteroalkyl, alkenyl,
K
substituted alkenyl, aryl, substituted aryf, arylalkyl, substituted arylalkyl, heterocyclyl,
substituted heterocyclyl, heterocyclylal { 1, or substituted heterocyclylalkyl;

Y' and Y? are each independén ly a covalent bond, -O- or -NR>-; or -Y'-R' and - Y-
15 R? are each independently -O-N=@(R°R");

R' and R? are cach indépendently H, alkyl, substituted alkyl, carbocyclyl, substituted

../.

carbocyclyl, heterocyclyl, ,ﬁbs[itutcd heterocyclyl, alkenyl, substituted alkenyl, alkynyl,

substituted  alkynyl, a;rylalkyl substituted arylalkyl, heterocyclylalkyl, substituted
heterocyclyialkyl, -al <}/ lene-C(0)-0-R°, —(substituted afkylene)-C(Q)-0-R’, -alkylene-O-
20 C(0)-R?, (substam{k alkylene)-0-C(0)-R?, -alkylene-O-C(0)-O-R’, or -(substituted
alkylene)-O- C(O. £0-R

25 "’éyclyl, heterocyclyl, substituted heterocyclyl, alkenyl, substituted alkenyl, alkynyl,
' substituted arylalkyl, heterocyclylalkyl, or substituted
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(b) is nat a phosphonate-containing compound according to formula (IiI)

R,

|
NH LR,

TIJH
R4

wherein:

L; is -0-, -OC(0)- or -NR'C(0)-;

R*is -L;R® or -L4R*;

with 1 to 3 substituents independently se}é
-C(OYOR; ‘

the C,-Cralkylene of L; is optionally substituted with
| to 4 R® groups, or the Cg—Cﬁalkyeﬁe of L3 is substituted with 2 C;-Cgalkyl groups on the

L is a Cy-Cjpalkylene, whereip

same carbon atomn which togethef; along with the carbon atom they are attached to, form a
Cs-Cyeycloakyl; /

Lsis -((CR’R’),,O}Q{(ER'OR’O},,— or -(CR"R'"Y(CR'R),0),(CR"R'),-, wherein each
R' is a C)-Csalkyl grox:’ps‘iwhich together, along with the carbon atom they are attached to,
form a C3-Cscycloaky)y”

each Rﬂcis/pﬁependentiy selected from halo, Ci-Csalkyl, -OR”, -N(R"),, -C(OIN(R;,
_P(O)(OR")Z, a ,“g;aryl, aCparyl and a Cysaryl;
each F 4 is independently selected from H and C;-Cealkyl;
/
%},”’;s selected from —SR’, -C{O)OH and a 5§ to 6 membered heterocycloalkyl

contai}}i{{g 1 to 3 heteroatoms selected from O and N;
j.,-'
/' R®is phenyl;

7
7

ra each R' 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
qist, 2,3 0r4;and

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

rd
lx ==
b
\XJI r N
; NH,

Formula (1-A)

wherein:

X isN;

X*is N or CR®

X% is-CR*=CR>;

R'and R? are H;

R is H;

R* and R® are each independently se)écted from H, halogen, -C(O)OR’, -C(O)R’, -
-COIN(RVIR'E), -N(R'R'2), -N(R®), -NHNER?),, -SR7, -(CH,),OR’, -(CH2),R’, -LR?, -LR",
-OLR?, -OLR'®, C\-Cealkyl, C,-Cghetergalkyl, C;-Cshaloalkyl, Cp-Cgalkene, Cy-Csalkyne,
C,-Cealkoxy, C;-Cghaloalkoxy, aryl, heferoaryl, C;-Cgeycloalkyl, and Ci-Cgheterocycloalkyl,
wherein the C,-Cgalkyl, C;-Cghetegbalkyl, C\-Cghaloalkyl, C;-Calkene, C,-Cgalkyne, C)-

Cealkoxy, Ci-Cghaloalkoxy, ary} heteroaryl, Cs3-Cgeycloalkyl, and Cs-Csheterocycloalkyl

groups of R* and R’ are eachdptionally substituted with 1 to 3 substituents independently

-P(O)(OR®), -OP(O)OR¥
35(0):R"; ,

seted from halogen, -R%, -OR®, -N(R%),, -P(O)(OR®),, -OP(OYOR?);, -P(O}OR'®),, and

FOP(0)(OR");
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R” is selected from M, C,-Cealkyl, aryl, heteroaryl, Cs-Cscycloalkyl, C;-
Cgheteroalkyl, Ci-Cghaloalkyl, C;-Csalkene, C;-Cgalkyne, C)-Cgalkoxy, Cl-Céhaloalkox_y
-

and Ci-Csheterocycioalkyl, wherein the C,-Cgalkyl, aryl, heteroaryl, Cs-Cgcycloalkyl,
Csheteroalkyl, Ci-Cshaloalkyl, Cy-Csalkene, C;-Cgalkyne, C,-Cgsalkoxy, C;-Cshaloalkoxy,

LC(O)OR?, -LC(O)R', -LOC(O)OR?, -LC(ONR’R'!, -LC{O)NRR®, -LN(R? :
LNRR', -LC(OIN(R®),, -LS(O).R}, -LS(OJR®, -LC(O)NR®OH, A
LNR’C(Q)OR?, -LS(O:N(R%), -OLS(O)N(R’);, -LNRS(0),R’, -LE(OINR’LN(R®),, -
LP(O)(OR®),, -LOP(O)(OR®),, -LP(O)OR'™®), and -OLP(O)OR'®)x; / -

each R® is independently selected from H, -CH(R'®),, Cl-dgalkyl, C;-Cialkene, Co-
Csalkyne, C;-Cghaloalkyl, C,-Cealkoxy, C,-Csheteroalk {  Ci-Cacycloalkyl, C»-
wherein the C;-Cgalkyl, C;-
Cialkene, Cy-Csalkyne, C)-Cghetercalkyl, C,-Cghaloalkyl, Cea]koxy, Ca-Cyeycloalkyl, Cs-

Cgheterocycloalkyl, C,-Cghydroxyalkyl and C;-Cghald

Ceheterocycloalkyl, Ci-Cghydroxyalkyl and C;-Cghaloalkoxy?

lkoxy groups of R® are each
optionally substituted with 1 to 3 substituents indepengéntly selected from -CN, R", -OR", -
SR', -C(OR", -OCOIR", -C(OIN(R®),, -C(O)ORY, NR°C(O)R'", -NR°R™®, -NR'R'?, -
N(R%),, -OR’, -OR'", -C(O)NR''R", .C(O)NR"'@H, -S(O):R", -S(O)R"", ‘-S(O)zNR”R”, -
NRY'S(O):R", -P(O)OR'"),, and -OP(O)OR" }¥:;

from H, -C(O)R?, -C(O)OR®, -C(O)R™, -
7 heteroalkyl and C;-Cg cycloalkyl, or each R? is

each R’ is independently selectg(
C(O)OR'®, -S(O),R'®, -C-C; alkyl, C;-
independently a C,;-Cgalkyl that together with ™ they are attached to form a GCs-
Csheterocycloalkyl, wherein the Cs;Csheterocycloatkyl ring optionally contains an additional
d S, and wherein the C|-C; alkyl, Ci-C; heteroalkyl, C3-Cs
dalkyl groups of R” are each optionally substituted with | to 3
substituents independently gelected from -CN, R", -OR", -SR"', -C(O)R"', OC(O)R"!, -
C(0)0R", -NR''R®, -C(@B)NR''RY, -C(O)NR''OH, -S(O):R", -S(O)R", -S(O),NR"R", -
NR''S(0);R", -P(OYQR '), and -OP(O)OR');;

heteroatom selected from N, O a

cycloalkyl, or C3-Cgheterocyc]

each R" s }

and heteroaryl,

dependently selected from aryl, Cs-Cseycloalkyl, Cs-Cgheterocycloalkyl
herein the aryl, C;-Cgeycloalkyl, C;-Cgheterocycloalkyl and heteroaryl
groups are optjonally substituted with 1 to 3 substituents selected from halogen, -R®, -OR?, -
IN(R®),, -NRPC(O)R?, -NR’CO;R®. —CO,R?, -C(O)R® and -C{OYN(R®);

and R'? are independently sele;:ted from H, C,-Csalkyl, C,-Cghetercalkyl, C;-
Cehaloalkyl, aryl, heteroaryl, C;-Cycycloalkyl, and C3;-Csheterocycloalkyl, wherein the C-

#heterocycloalky! groups of R'' and R' are each optionally substituted with 1 to 3

yl, C -Ceheteroalkyl, C;-Cghaloalkyl, aryl, heteroaryl, C;-Cscycloalkyl, and C;-
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substituents independently selected from halogen, -CN, R%, -ORS8, C(O)R®, OC(O)R®, - /
C(OYOR®, -N(R%);, -NRP*C(O)R®, -NR'C(O)OR®, -C(OWN(R®),, C;-Csheterocycloalkyl/
-S(O)RE, -S(0)N(R%)s, -NR?S(0)R?, C, -Cshaloalkyl and C, -Cghaloalkoxy;

or R' and R'? are each independently C;-Cgalky! and taken together with the Ntom
to which they are attached form an optionally substituted C;-Cgheterocycloalldyl ring

optionally containing an additional heteroatom selected from N, O and §;

ring A is an aryl or a hetercaryl, wherein the aryl and heteroaryl groups 4f Ring A are
optionally substituted with 1 to 3 R* groups, wherein each R* is independen y selected from
R}, -R7, -OR’, -OR}, -R'?, .OR", -8R, -NOs, -CN, -N(R®);, -NR’C(O)R®, -NR°C(S)R®, -
NR*C(OIN(R®), - NR®C(S)N(R®);, -NR’CO,;R®, -NR*NR°C(O)R?, -NR*NRC(O)N(R?),, -
NR*NR’CO,R?, -C(OYC(O)RE, -C(OYCH,C(O)R?, -CO4RE, -(CH,),CQIRE, -C(O)R®, -C(S)R?,
-C(OIN(R?),, -C(SN(R®);, -OC(O)N(R®), -OC(O)R?, -C(ONOR®HR?, -CINOR®)R?, -
S(O}R®, -S(O):R®, -SO;N(R%)s, -S(O)R%, -NRPSON(R®), XRSO,R®, -P(O)OR™,, -
OP(O)(OR®);, -P(OYOR'®);, -OP(O)(OR'),, -N(OR®)R?, -CHECHCO,R®, -C(=NH)-N(R®),
and -(CHZ),,]‘\JI-[C(O)R'El or two adjacent R* substituents on R 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, 2,4,4, 5,6, 7 or 8;

each m is independently selected from 1, 2 ,4, 5and 6, and
tis 1,2,3,4,5,6,7 or 8.

6. A TLR agonist compound. comprising at least bne adsorptive moiety, wherein the compound is
an agonist of TLR1, TLR3, TLRS, TLR6, TR or TLR11, '

7. A TLR agonist compound comprising afleast one adsorptive moiety, wherein the compound is
an agonist of TLR1, TLR2, TLR3, TLRS, TLR6, TLR7, TLRE, or TLRI1, with the proviso that

the compound:

(a) isnota compodnd ace rding to formula (1) or (11}

2
NS
| >=0
. R LzJ\N/ N o
X1t i

N xe—P-y—R \XZ—ET—Y‘—-R‘

y2 v2

R? R2
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Z is -NH; or -OH;

substituted heterocyclylene;

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

heterocyclylene, carbocyclylene, substituted carbocyclylene, -S-, -8(0)-, §(0),, ANR’-, or -O-

X* is a covalent bond, alkylene, or substituted alkylene;
L% is -NR -, -N(R*)C(O) -, -O-, -§-, -S(0)-, S(O)s, or a covalent bg :

R® is H, alkyl, substituted alky!, heteroalkyl, substituted heteroalkyl, alkenyl,

substituted alkenyl, aryl, substituted aryl, arylalkyl, substituted arylatkyl, heterocyclyl,

substituted heterocyclyl, heterocyclylalkyl, or substituted heterocyclylalkyl;

Y'and Y? are each independently a covalent bond, -@- or -NR*-; or -Y'-R' and -Y?-
R? are each independently -O-N=C(R°R);

R' and R? are each independently H, alkyl, subsfituted alkyl, carbocyclyl, substituted
carbocyclyl, heterocyclyl, substituted heterocyclyl, falkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, arylalkyl, substituted
heterocyclylalkyl, -alkylene-C(O)-O-R®, —(subétituted alkylene)-C(0)-O-R®, -alkylene-O-
C(O)-R®, -(substituted alkylene)-O-C(0)-R/, -alkylene-O-C(0)-0-R®, or -(substituted

alkylene)-Q-C(0)-O-R’

lalkyl, heterocyelylalkyl, substituted

R* is H, halogen, -OH, -O-alky} -O-alkylene-0-C(Q)-O-R?, -0-C(0)-O-R?, -SH, or
-NH(R?);

each R%, RS, and R7 are inde;;;éjently H, alkyl, substituted alkyl, carbocyclyl, substituted
carbocyclyl, heterocyclyl, substituted heterocyclyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, aryélkyl, substituted arylalky], heterocyclylalkyl, or substituted
heteracyclylalkyl; /

(b} is not a compot £d according to formula (I11),

R,
NH Ll_RZ
0O S
*I/‘\/ ~NLr,
T;IH
R4

an

R'is H, -C(0}-C,o-Cisalkyl; R? is Cyp-Crpalkyl ; R® is Cyo-Ciaalkyl;
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L, is -CH,0-, -CH;0C{0)-, -CHzNR:'C(O).. or _C(O)NRT_;
L; is -O-, -OC(O)- or -NR'C(O)-; ~

R¥is-L,R% or -L4R*:

with | to 3 substituents independently selected from -OR®, -OL;R’
-C(O)OR’; ) '

R''is a Ci-Cealkyl groups which together, alon /with the carbon atom they are attached to,
form a C;3-Cgeycloakyl; /-

R’ is phenyl;
each R"isin e;ﬁendemly selected from H and halo;
eachpis| ciependently selected from 1, 2, 3, 4, 5 and 6, and
qis 1, 2, 3’or 4; and

(c) is ot a compound according to formula (1-A),

fx"“*
x5
/ : NENAN
NH.
Formula ([-A)
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wherein:
X'isN;
X*is N or CR?
X?®is -CR*=CR’-;
5 R’ and R? are H;
- . R¥is H:
AR, -COR,

ACHa)R, -LR?, -LR",
Z-Cyalkene, C-Cyalkyne,

R* and R® are each independently selected from H, halogen

-C(ON(R'R'™), -N(R"'R™), -N(R?);, -NHN(R®),, -SR’, -(CH2),OR’,

-OLR%, -OLR'"™, C-Cgalkyl, C\-Csheteroalkyl, C,-Cshaloalkyl, :

10 C-Csalkoxy, C,-Cshaloalkoxy, aryl, heteroaryl, C;-Cgeycloalk ,_,"'and C3-Csheterocycloalkyl,
wherein the C;-Csalkyl, C\-Csheteroalkyl, Ci-Cghaloalkyl, ;—Csalkene, C3-Cgalkyne, C;-

Cealkoxy, Ci-Cghaloalkoxy, aryl, heteroaryl, C;—Cscyclrafky], and C;-Csheterocycloalkyl

groups of R* and R® are each optionally substituted _ th | to 3 substituents independently

selected from halogen, -CN, -NO,, -R’, -OR?, -GfO)R?, -OC(O)R®, -C(O)OR®, -N(R®),

15 -P(O)OR®),, -OP(O)OR®,, -P(O)(ORm)z -OP( JOR™Y,, -COIN(R), -S(O)R, -S(OIR?,
-S(0);N{R®)s, and -NR®S(O)LR%;

or, R* and R, or R" and R®, or R*; hd R®, when present on adjacent ring atoms, can
optionally be linked together to form a ;6 membered ring, wherein the 5-6 membered ring is

optionally substituted with R;

20 each L is independentl {'selected from a bond, -(O(CHz)m), Ci1-Csalkyl, Cz-
_']Icne, wherein the C;-Csalkyl, Cz-Cgalkenylene and Ci-
Csalkynylene of L are each "bptiona]iy substituted with 1 to 4 substituents independently
£, -OR®, -N(R?),, -P(O)(ORY),, -OP(O)OR®),, -P(O)(OR'®);, and

Cealkenylene and C;-Cealky

selected from halogen, 7
-OP(O)OR'%y;

25 R7 is Cs;(e’cted from H, C;-Cealkyl, aryl, heteroaryl, C;-Cscycloalkyl, C;-
C¢heteroalkyl, i-Cshaloalkyl, C;-Cgalkene, C;-Cgalkyne, C,-Cgalkoxy, C;-Cghaloalkoxy,

and C3-Cgh éocyc]oa]ky!, wherein the C,-Cgalkyl, aryl, heteroaryl, C;-Cgeycloalkyl, Cy-

C.—,heterolgfél, C-Cghaloalkyl, Ci-Cgalkene, Cy-Cgalkyne, C,-Cgalkoxy, Ci-Cshaloalkoxy,

and CgCsheterocycloalkyl groups of R” are each optionally substituted with 1 to 3 R"
30 gro-pé, and each R'® is independently selected from halogen, -CN, -LR®, -LOR®, -OLR?, -
® -LOR'", -OLR™, -LR®, -LOR®, -OLR®, -LSR® -LSR'®, -LC(O)R®, -OLC(O)R?, -
/ LC(O)OR“, -LC(O)R'®, -LOC(O)OR®, -LC(OINRR ", -LC(O)NR’R?, -LN(R?), -LNRR?, -
LNR®R'®, -LC(ON(R®,, -LS(O)%R®, -LS(O)R®, -LC(ONRPOH, -LNR’C(O)R®, -
LNR°C(O)OR®, -LS(O);N(R%);, -OLS(O%RN(R®);, -LNRS(0);R?, -LC(O)NRLN(R®),, -
LP(OY(OR®),, -LOP(O)(OR®);, -LP(O)OR'®), and -OLP(O)}OR');;
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each R® is independently selected from H, -CH{R'Y),, C;-Csalkyl, C;-Cealkene, Cs-
Cealkyne, C;-Cghaloalkyl, Ci-Cealkoxy, C;-Csheteroalkyl, Cs-Cscycloalkyl, Ci-
Csheterocycloalkyl, C;-Cghydroxyaikyl and Ci-Cghaloalkoxy, wherein the C,-Csalkyl,
Cgalkene, Cp-Cgalkyne, Cy-Csheteroalkyl, Ci-Cghaloalkyl, Ci-Csalkoxy, Cs-Cseycloalkyl,

N(R?), -OR’, -OR'®, -C(O)NR''R'2, -C(O)NR"'OH, -S(O):R"!, -S(O)R'", -S(@),NR''R", -
NR''S(O)R", -P(OXOR'");, and -OP(O)OR'"); /

each R’ is independently selected from H, -C(O)R?, -C(QJOR®, -C(O)R', -
C(O)OR'®, -S(O)R", -C,-Cs alkyl, C,-Cs heteroalkyl and C3-Cs cygloalkyl, or each R’ is
independently a C|-Cealkyl that together with N they are atiached to form a Cs-
élly contains an additional
kyl, C)-C; heteroatkyl, C3-Cg
cycloalkyl, or Cs-Csheterocycloalkyl groups of R? are eac /,optionally substituted with 1 to 3
substituents independently selected from -CN, R'', -QR'', -SR"’, -C(O)R"!, OC(O)R", -
C(OYR", -NR"R', -C(O)NR''R", -C(O)NR"OH, AS(0),R!", -S(O)R'", -S(O),NR''R", -
NR"'S(0)R", -P(OX}OR'"}, and -OP(OY}OR');

Cgheterocycloalkyl, wherein the C;-Cgheterocycloalkyl ring opti
heteroatom selected from N, O and §, and wherein the C;-C¢

each R'® is independently selected fro 1, C5-Cgeyeloalkyl, Cs-Csheterocycloalkyl
and heteroaryl, wherein the aryl, Ci-Cscygloalkyl, Cs-Cgheterocycloalkyl and heteroaryl
substituents selected from halogen, -R?, -OR®, -

LR®, -LOR?, -N(R?);, -NR°C(O)R?, -NBFCO,R?. —CO3R?, -C(O)R® and -C(O)N(R)y;

groups are optionally substituted with 1 ¢

R" and R' are independegftly selected from H, C-Csalkyl, C)-Csheteroalkyl, Ci-

Cghaloalkyl, aryl, heteroaryl, Cu/Cscycloalkyl, and C;-Csheterocycloalkyl, wherein the C,-
Cealkyl, C -Ciheteroalkyl,

Csgheterocycloatkyl groups

i-Cghaloalkyl, aryl, heteroaryl, Cs-Cscycloalkyl, and Cs-
f R" and R" are cach optionally substituted with 1 to 3
selected from halogen, -CN, R®, -OR®, C(O)R®, OC(O)R?, -
R*C(O)R?, -NREC(O)OR?, -C(O)N(R®);, Cs-Csheterocycloalkyl,
2, -NR?S(0),R®, C, -Cshaloalkyl and C, -Cghaloalkoxy;

substituents independeny;
C(O)OR?, -N(R’),
-S(0):R, -S(0):N(

orR" a A'z are each independently C;-Csalkyl and taken together with the N atom

to which the¥ are attached form an optionally substituted Cj;-Cgheterocycloalkyl ring

optionally gontaining an additional heteroatom selected from N, O and §;

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

, -R’, -OR, -OR%, -R'®, -OR'®, -SR®, -NO;, -CN, -N(R%), -NR’C(O)R?, -NR’C(S)R?, -
ROC(OIN(R®),, - NRPC(S)N(R?),, -NR’CO:R?, -NR®NR’C(O)R?, -NR*NR’C(O)N(R),, -
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-CON(R®), -C(SN(R’)z. -OC(OMN(R), -OC(O)R®, -C(ON(ORMR®, -C(NOR*R’, -
S(O)R®, -S(O)%R®, -SO;N(R®), -S(O)R®, -NR’SO;N(R®);, -NRSO;R®, -P(O}OR®);, -
OP(OYOR®,, -P(OYOR'"),, -OP(O)OR');, -N(OR®R?, -CH=CHCO:R?, -C(=NH)-N(R"),,/

and -(CH3),NHC(O)R?® or two adjacent R" substituents on Ring A form a 5-6 membered ri

rY

Ay

5 that contains up to two heteroatoms as ring members; /
n is, independently at each occurrence, 0, 1,2, 3,4,5,6,7 or §;
each m is indepéndently selected from 1,2,3,4, 5 and 6, and _

tis 1,2,3,4,5,6,7 or 8.

8. A TLR4 agonist comprésing at least one adsorptive moiety, provided that the PLR4 agonist does

10 not include an acy! chain, /
9. A TLR9 agonist comprising at least one adsorptive moiety, provided tthe TLRY agonist does
not include a cytidine nucleoside. 4

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

&

a compound according to formula (11) 4
/
Ry 4
| /
NH Li—R, &
OYK/S\)\ :'f R
7Ry
iy -'
15 R4 r
V4
il
wherein:

#
7
R' is H, -C(0)-Cio-Csalkyl; B is Cio-Cisalkyl ; R is Cyo-Cigalkyl;
L, is -CH,O-, -CH;OC(O} /-CH,NRC(0)- or —-C(O)NR’-;
20 L, is -O-, -OC(0)- or -¥R'C(0)-;

R%is -LsR® or -LiR%Y/

R* is -N(R"),¢ -OR’, -P(O)}OR");, -C(O)OR’, -NR'C(O)L;R%, -OL;R%, -
C{ONRL;R®, C,-Célyi, a Cg aryl, a Cyp aryl, a Cy4 aryl, 5 to 14 membered heteroaryl
containing 1 to 3{eteroatoms selected from O, § and N, Ci-Cygoycloalkyl or a § to 6
25 membered heter cloalkyl containing 1 to 3 heteroatoms selected from O, S and N, wherein

the aryl, heteryl, cycloalkyl and heterocycloalkyl of R’ are each optionally substituted

with T to 3fsubstituents independently selected from -OR®, -OL;R®, -OL,4R®, -OR’, and

] 4
C(OJOR
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L3 is a C;-Cpalkylene, wherein the C|-Cgalkylene of L is optionally substituted with
I to 4 R® groups, or the C;-Cgalkylene of Lg is substituted with 2 C;-Cealkyl groups on the /#

form a Cs-Cgeycloakyl;

each R®is independently selected from halo, C,-Cgalkyl, -OR’, -N(R”
-P(O)(OR™);, a Cgaryl, a Cyoaryl and a Cygaryl; /

each R’ is independently selected from H and C;-Cgalkyl;

R? is selected from —-SR’, -C{O)OH and a 5 to 6 mentb

containing | to 3 heteroatoms selected from O and N;
R’is phenyl;
each R"is independently selected from H and halo; /

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

qisl,2,3ord.

Zz
Ny =0
R \1.2 N N N\
X1-L1 (]?
Xz-—--i?-‘(‘—-R’

YZ
Rz

1I

wherein:
Z 1s -NH; of -OH;

X' is aliylene, substituted alkylene, alkenylene, substituted alkenylene, aikynylene,
substituted afkynylene, carbocyclylene, substituted carbocyclylene, heterocyclylene, or
substituted, eterocycly]ene;

;’f

is a covalent bond, arylene substituted arylene, heterocyclylene, substituted
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X? is a covalent bond, alkylene, or substituted alkylene;
L% is -NR3-, -N(R}C(O) -, -O-, -8-, -8(0)-, S(O),, or a covalent bond;

R*® is H, alkyl, substituted alkyl, heteroalkyl, substituted heteroalkyl, a enyl,
substituted alkenyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, hete_gdcyclyl,
5 substituted heterocycelyl, heteroeyclylalkyl, or substituted heterocyclylalkyl;

Y! and Y? are each independently a covalent bond, -O- or -NR’-; or - '--R' and -Y*-
R? are each independently -O-N=C(R*R");

R' and R? are each independently H, alkyl, substituted alkyl, c?pocycly], substituted
carbocyclyl, heterocyclyl, substituted heterocyclyl, alkenyl, substit ted alkenyl, alkynyl,

_§ciylalkyi, substituted
heterocyclylalkyl, -alkylene-C(O)-O-R®, -—(substituted alkylen ~C(O)—O—R5, -alkylene-O-
C(O)-R®, -(substituted alkylene)-O-C(0)-R®, -alkylene-O-£{0)-O-R°, or -(substituted
alkylene)-0-C(0)-O-R? '

10 substituted alkynyl, arylalkyl, substituted arylalkyl, heter

15 NH(R?);

heterocyclylalkyl; or

20 (b} a compound according to formula

xJ
F) T
xS
\xaz N
NH,
Formula (I-A)
wherein:
X3
X
4 CRiz
25 }( is -CR

/R' and R? are H;
4

R3isH;
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R* and R’ are each independently selected from H, halogen, -C(O)OR’, -C(O)R/,
-CCONR''R'?), -N(R''R?), -N(R®);, -NHN(R?),, -SR’, -(CH,),OR’, ~(CH2),R’, -LR’, -LR!
-OLR®, -OLR", C,-Cealkyl, Ci-Csheteroalkyl, C,-Cshaloalkyl, C,-Csalkene, C-Csalky
C,-Csalkoxy, C,-Cghaloalkoxy, aryl, heteroaryl, C3-Cyeycloalkyl, and C3-Cgheterocycl ‘_é'lkyi,
wherein the C,-Cgalkyl, C)-Cgheteroalkyl, C,-Cghaloalkyl, Cy-Cgalkene, Cp-Cga ﬁe C;-
Cgalkoxy, C;-Cghaloalkoxy, aryl, heteroaryl, Cs;-Cieycloalkyl, and C3-Cshetertgg cloalLyl
groups of R* and R* are each optionally substituted with 1 to 3 substituents él/dependently
selected from halogen, -CN, -NO,, -R”, -OR?, -C(O)R®, -OC(O)R®, -C O)OR” N(R®),,
-P(O)(OR®),, -OP(O)(OR®), -P(O)(OR ). -OP(O)(OR®),, -C(OINR ™), LS(O):R?, -S(O)R?,
-S(0)N(R%),, and -NRPS(O);RY; |

or, R? and R®, or R and R®, or R® and R, when present on/ ajacent ring atoms, can
optionally be linked together to form a 5-6 membered ring, vo.fhel;giﬁ= the 5-6 membered ring is

optionally substituted with R’; f

each L is independently selected from a bond/{! {O(CHo)p)-, Ci-Coakkyl, C;-
Csalkenylene and C;-Cgalkynylene, wherein the C, Csa!kyi, Cy-Csalkenylene and C;-
Csalkynylene of L are each optionally substituted \;.;lt'h ! to 4 substituents independently
selected from halogen, -R%, -OR®, -N(R%),, -P(O){,Rs)z, -OP(O)(CR®),, -P(O}OR'%),, and
-OP(Q)OR')y; _»=.

R’ is selected from H, C- Cﬁalkyl aryl, heteroaryl, C;-Cgeycloalkyl, C;-
Cshetercalkyl, C,-Cshaloalkyl, Cz-Cgalkene Ci-Cyalkyne, C;-Cgalkoxy, C)-Cghaloalkoxy,
and C;-Cgheterocycloalkyl, wherein the.fC, -Cealkyl, aryl, heteroaryl, C;-Cseycloalkyl, C-
Cgheteroalkyl, C;-Cghaloalkyl, Cz-ngTkene Cy-Cgalkyne, C,-Csalkoxy, C,-Cghaloalkoxy,
and C;-Csheterocycloalkyl groups ,_éﬁ’f R’ are each optionally substituted with 1 to 3 R
groups, and each R is indepengently selected from halogen, -CN, -LR®, -LOR’, -OLR®, -
LR -LOR'®, -OLRY, -LRi,ffLOR“, -OLR®, -LSR%, -LSR'®, -LC(O)RE, -OLC(O)R?, -
LC(O)OR?, -LC(O)RY, —L?é(O)ORs, -LC(OINR®R'!, -LC(OINRRE, -LN(R®),, -LNR°R?, -
LNR°R', -LC(O)N(RQ);f -LS(O)}R?,  -LS(O)R?, -LC(OYNR®OH, -LNR'C(O)R?, -
LNRC(O)OR?, -LS(O)iN(Rg}z, -OLS(0):N(R™,;, -LNR’S(O);RY, -LC(OINRLN(R®),, -
LP(OYORY),, -LOP&@)(OR”);, -LP{O)}OR"™); and -OLP(O)(OR'%);;

each Rs/i)"?ndependemly selected from H, -CH(R'?),, C;-Csalkyl, C;-Cgalkene, Ca-
Cralkyne, CjiCshaloalkyl, C)-Csalkoxy, C;-Cgheteroalkyl, Ci-Cgeycloalkyl, Cs-
Cgheterocyclda!kyl, C.-Cshydroxyalkyl and C;-Cghaloalkoxy, wherein the C;i-Cgalkyl, C,-
Cgalkene,--"'2-Csa]kyne, C,-Csheteroaltkyl, Cy-Cghaloalkyl, Ci-Cgalkoxy, C;-Cseycloalkyl, C,-
Cghete;f;’:ycloalkyl C1-Cghydroxyalkyl and C;-Cghaloalkoxy groups of R® are each
0pt§sélly substituted with 1 to 3 substituents independently selected from -CN, R', -OR"", -

S| A -C(OYRY, -OC(OIRY, -C(ON(R®),, -C(OYOR!', -NR°C(O)R"", -NR°R'®, -NR''R", -
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N(R?),, -OR?, -OR", -C(O)NR''R", -C(O)NR"'OH, -S(0),R"', -S(O)R", -S(O}NR''R", #
NRY'S(O)R'", -P(O)OR!");, and -OP(O)OR'"),;

10~ C(OYR", NR”R” c(O)NR”R’2 C(O)NR“OH S(O)ZR‘ ,S('

R' and R'? are independently selected frogi H, Ci-Calkyl, C,-Csheteroalkyl, Ci-

Cehaloalkyl, aryl, heteroaryl, Ci-Cyeycloalkyl, and Cs-Cgheterocycloalkyl, wherein the C)-
Cealkyl, C ;-Csheteroalkyl, C,-Cghaloalkyl, })
Csheterocycloalkyl groups of R'' and R'>jare each optionally substituted with 1 to 3

20 substituents independently selected fromghalogen, -CN, R%, -ORE, C(O)R?, OC(O)RS, -
C(O)ORY, -N(R%),, -NREC(O)R?, ‘C(O)ORB, -C(O)N(R?),;, Cs-Csheterocycloalkyl,
-S(O),R%, -S(0):N(R%),, -NR9S(0)2R?-' | -Cghaloalky! and C, -Cghaloalkoxy;

I, heteroaryl, C;-Cgeycloalkyl, and Cs-

or R" and R"? are each ind #pendently. C,-Cealky! and taken together with the N atom
an optionally substituted Ci-Cgheterocycloalkyl ring

to which they are attached

25 optionally containing an addi fonal heteroatom selected from N,Oand §;

ring A is an aryl Qé heteroaryl, wherein the aryl and heteroary! groups of Ring A are
h 1 to 3 R groups, wherein each R” is independently selected from

optionally substituted wiit
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each m is independently selected from 1, 2, 3, 4, 5 and 6, and
tis 1,2,3,4,5,6,7 or 8.

12. A TLR4 agonist comprising at least one adsorptive moiety, wherein the TLR agonist/has 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), ([¥), (E) or (H):

wherein: /
(@) ‘P* is selected from H, C,-Cealkyl, CFs, and -((CH2),0)o(CH2),Os and -Y-L-X-
10 P(OYORX)(ORY: and P* is selected from H, C;-Cealkyl, -Ci-Cealkylaryl and -Y-L-X-

P(OYORXYOKY); with the proviso that at least one of P* and P* is - Y-L-X-P(O)(OR¥)(OR™),

(b) P is s}!:cted from H, C,-Cgalkyl, and -Y-L-X-P(O)(OR™)(ORY); P® is selected from H,
d

C)-CsalKy! each optionally substituted with 1 to 3 substituents selecied from C,-Cjalkyl and

OH,f;/{and -Y-L-X-P(O)OR*)(ORY); and P’ is selected from H, Ci-Cealkyl,

15 ~((€H2),0)(CH2),0y-, -NHC,-Cgalky! and -Y-L-X-P(O)OR*)(OR"); with the proviso that at
/Zast one of P*, P and P7 is - Y-L-X-P(O)}(OR*)(ORYY;
7 -135- -
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(c} P* is selected from H, C;-Cealkyl, C;-Csalkoxy, -NHC-Cgalkyl each optionally /;"
substituted with OH, and -Y-L-X-P(O)(ORX)(OR"); and P® and P'° are each independently’

.—'

selected from H, Ci-Cealkyl, Ci-Csalkoxy, -NHC,-Csalkyl each optionally substituted ith
OH and C;-Cealkyl, and -Y-L-X-P(O)(OR™)(OR"); with the proviso that at least one o 8. p?
or P' is - Y-L-X-P(O)(OR*)(ORY); 4

A7

(d) P'® and each P'® are each independently selected from H, C;-Cgalkyl, z;ﬁ‘d «Y-L-X-
P(OXOR™(OR™); P'7 is selected from H, C)-Cealkyl, aryl, heteroaryl, C;-g{é]kytaryl, Cr-
Calkyl heteroaryl, C,-Csalkylaryl-Y-L-X-P(O)OR*)(OR¥) and -Y-L-X-F{O}ORX)}OR"Y),
each optienally substituted with 1 to 2 substituents selected from C;-ngff(yl or heterocyclyl
with the proviso that at least one of P'® P'7 or a P'* contains a -y _-X-P(OYORM)(ORY)

moiety;

é{f;
R¥ and RY are independently selected from H and C,-Csalkyl; f

RE, RP and R* are each independently selected from H and ¥ QCsalkyi;
X% is selected from CH and N;

RE® is selected from H, C;—Csaikyf, C-Cealkbxy, C(O)Ci-Csalkyl, halogen and

~((CH2),0)q(CHz)p-; ‘{ .
XE is selected from a covalent bond, CREZRE;}H{‘.!/ NRF:
RE2, RE® and R®* are independently selected; rom H and C\-Csalkyl;

XBLX" is selected from -CRPR™- c;R“?'-R”3 CRMRM™. .C(O)CRWR™., -.C(O)CRMRM-,
-CRWR™MC(0)-, -NRMC(0)-, C(O)NRH“ CRMRMS(0), and -CR"*=CR"%;

R"2, RY and R™ are each mdcpcpdently selected from H, C, Cﬁalkyl and P'%
X" is selected from Nand CN

X is selected from a covalent bond O and NH;

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

L is selected from, fa covalem bond C,-Cesalkylene, Ci-Cealkenylene, arylene, heteroarylene,
C- Csalkyfeneoxy and -({CH1)p0)4{CHz),- each optionally substituted with | to 4 substituents

independently ; Se}ected from halo, OH, C,-Cjalkyl, -OP{O)(OH); and —P(O)(OH},;
sf
mis select;;:d fromOori;

each P.j,sgindcpendently selected from 1,2, 3,4, 5and 6;
e

q i§g§€lecte-d from 1, 2, 3 and 4; and.

is selected from 0 and 1.

compound of formula (F):

-136-




WO 2012/031140 PCT/US2011/050231

R
RF‘I v
S
0. [ RF3
o
o]
Y\L/X\P// ;,;;/4
/ o ‘ iy
RYO .,:-ff'l
wherein: e
R* and RY are independently selected from H and C,-Cgalkyl;
Q and V are independently selected from a covalent bond, NH, ﬁS,: C(0)and O;
4
5 X is selected from a covalent bond, O and NH; #

Y is selected from a covalent bond, O, C(O), S and NH}gﬁ

L is selected from, a covalent bond Cl-Cﬁaikx,'ﬁe, C,-Csalkenylene, arylene,
heteroarylene, Cl-C5alky]encoxy and -((CH2)pO0)o(CHa)p
H, C-Cqalkyl, -OP(O)}OH), and ~

‘each optionally substituted with |

to 4 substituents independently selected from halo, (
10 P(O)}OH};; and ”/

R*!', R and R™ are independently 7e/cird from H, C,-Cys alkyl, C,-Csalkenyl,
C(0)C-Cysalkyt and C(Q)C,-C salkenyl; '

each p is independently selected f;é{;1 1,2,3,4,5and 6; and

q is selected from 1,2, 3 and 44

/

15 16. A compound of formula (G) (/f
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%

P! is selected from H, Cy-Cgalkyl, aryl optionally substituted by —C(O)NR*R", and -Y-L-);:?’
P(O)OR™)(ORY);

P, P¥ and P'* are independently selected from H, Cy-Csalkyl, Ci-Cs alkoxy and -Y«;
POYOR*)(OR"; 7

with the proviso that at least one of P', P'?, P, P or P'* is -Y-L-X-P(O)(OR™)(OR™);
g

RY and RY are independently selected from H, C,-Calkyl or together with t]{é‘fnitrogen atom

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

XY is selected from C, CH and N;

----- Tépresents an optional double bond, wherein XS is Cif zoomm is au;_giégublc bond; and
i
RS is selected from H and C;-Csalkyl; ,f/
,fi"
X is selected from a covalent bond, O and NH; f
;":;

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

L. is selected from, a covatent bond C;-Cgalkylene, C;;ésalkenylcne, arylene, heteroarylene,
C-Csalkyleneoxy and -((CHz)p0O)o{CH;),- each optigﬁ%l]y substituted with 1 to 4 substituents
independently selected from halo, OH, Cl-C4a1ky1;§?0P(O)(OH)2 and —P{O)}(OH};;

each p is independently selected from 1, 2, 3 45 and 6 and

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

17. A TLR agonist including between two and fifteen adsorptive moieties.

Z

18, A TLR agonist according to any precegc:i;iﬁg claim, having the formula (Al):

"“;;:;-3 &

P

7= " (A1)

i

wherein:  F

£

RX and RY are independently selected from H and C;-Cs alkyl;

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

;i""’;tk Y is selected from a covalent bond, O, C(0), S and NH;
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L is a linker eg selected from, C,-Cialkylene, C;-Cgalkenylene, arylene,
heteroarylene, C\-Csalkyleneoxy and -((CHz),0)q(CH2),- each optionally substitygl
with 1 to 4 substituents independently selected from halo, OH, C;-Caal ﬁ i
OP{0)(OH); and -P(O)(OH),;

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

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

n is selected from 1, 2 and 3; and j;ﬁ

A is a TLR agonist moiety; &

5';/
with the proviso that the TLR agonist: i
a. is not a TLR4 agonist; x;
b. is not a TLRY agonist; ;e :
£
";‘/
c. is not a compound according to formula (I} or (II§
fﬁ'
z
NN, s
R, LZA‘N ! N>_ R >=°
"\ o]
X1'—'l.1 x1_L1 i
\xz.._Fl;_\ﬂ_Rﬂ
YZ
Rz
1 1I

wherein:

Z is -NH; or -OH;

X' is alkylene, subsnn;,ted alkylene, alkenylene, substituted alkenylene, alkynylene,
substituted alkynylene, carbocyclylene substituted carbocyclylene, heterocyclylene, or

substituted heterocyclyleneﬁ

L' is a cova!en_?t’;bond, arylene, substituted arylene, heterocyclylene, substituted

heterocyclylene, carbgg:’giclyiene, substituted carbacyclylene, -S-, -S{0)-, $(O), -NR*-, or -O-
7

X?isa co‘.?ént bond, alkylene, or substituted alkylene;
, ~S{0)-, $(0),, or a covalent bond;

s;’ H, alkyl,
subst:tutedfja!kenyl aryl, substituted aryl, arylalkyl, substituted arylalkyl, heterocyclyl,

substituted alkyl, heteroalkyl, substituted heteroalkyl, alkenyl,

subsmu;gd heterocyclyl, heterocyclylalkyl, or substituted heterocyclylalkyi;

/é;ﬂ” -139-
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<%

Y' and Y* are each independently a covalent bond, -O- or -NR’-; or -Y'-R’ and -Y*-
R? are each independently ~O-N=C{R’R");

substituted alkynyl, arylalkyl, substituted arylalkyl, heterocyclylalkyl, supstituted

heterocyclylalkyl, -alkylene-C(0)-O-R®, —(substituted alkylene)-C(0)-O-R°, -ajfylene-O-

C(O)-R®, -(substituted alkylene)-O-C(0)-R®, -alkylene-O-C(0)-O-R®, or /(substltuted
4

alkylene)-O-C{(O)-0-R? . v
R* is H, halogen, -OH, -O-alkyl, -O-aikylene-O-C(0)-O-R?, -O- (%6) -0-R*, -SH, or
NH(R™; 7
(R, 7
7

each R*, RS, and R7 are independently H, alkyl, substituted alkyiffi:arbocyclyl, substituted
carbocyclyl, heterocyclyl, substituted heterocyclyl, alkenyl, s;r{stituted alkenyl, alkynyl,
substituted alkynyl, arylalkyl, substituted arylalkyl, hete;ocyclylalkyl or substituted

heterocyclylalkyl, z;!
d. is not a compound according to formula (TI1} 7
i
R 7
NH }/1/_ Ry
0 S &
7 L:—R;
NH 5
k /’
4 K/
7 am
&
wherein: _ f

R is H —C(O) Cm C|salk}’lffR is C]Q‘C]galk}’l R3 is Cm—clsalkYI

L, is -CH,O-, -CH;OC(O§~ -CH,NRC(0)- or ~C(O)NR'-;

L is -O-, -OC(0)- or,mR’C(O)-;

#

R*is-LsR%or - L4Rf-

R* is -N(R )éi -OR?, -P(O)}OR%, -C(O)OR’, -NR'C(O)L;R®, -OL;RS, -
C(OINR'L;RE, C,- Cgélkyl a Cgaryl, a Cip aryl, a Ciqaryl, 5 to 14 membered heteroaryl
containing 1 to 3’5 heteroatoms selected from 0, S and N, Cs-Cecycloalkyl ora 5 to 6
membered hetc;ocycloalkyl containing | to 3 heteroatoms selected from O, S and N, wherein

the aryl, het ?oaryl cycloalkyl and heterocycloalkyl of R® are each optionally substituted
with 1 to /j substituents independently selected from -OR®, -OL3;R®, -OL.R®, -OR’, and

-C(O)cy}ﬁ’?
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L; is a C-Cpalkylene, wherein the C)-Cyalkylene of L; is optionally substituted with
1 to 4 R groups, or the C,-Csalkylene of Lj is substituted with 2 C;-Cealkyl groups on thej?'{;
same carbon atom which together, along with the carbon atom they are attached to, form g’%
C;s-Cycycloakyl; ' ' o

5 Ls is ~((CR'R™),0)o(CR"R'"),- or -(CR''R*")Y((CR'R"),0)4(CR"R'")-, wherem{ each
R''is a C|-Cealkyl groups which together, along with the carbon atom they are atid/ hed to,
form a C3-Cscycloakyl, ' o

i
3’

each R®is independently selected from halo, C,-Cgalkyl, -OR’, -N(R’)z: -C(O)N(R7)z,
-P(OYOR"),, a Cyaryl, a Cjpary! and a Cjq aryl; i

10 each R is independently selected from H and C,-Cgalkyl;

R® is selected from —SR’, -C(O)OH and a 5 to 6 mep_{gered heterocycloalkyl
containing 1 to 3 heteroatoms selected from O and N; n

R”is phenyl; @

each R'®is independently selected from H and haI(_),;;:‘:'f

y2d
15 each p is independently selected from 1,2, 3, 4,4_;5':and 6, and

qis1,2,30r4;

e, is not a compounds according to fo:ﬁiﬂa {I-A)

N

NH,

Formula (1-A)

wherein:
20
xf'is -CR'=CR*;
___:ff:R‘ and R? are H;
7 RYisH;
#{ 1S .
25 £ R* and R* are each independently selected from H, halogen, -C(O)YOR’, -

7 COR?, -CLON(R"R'™), -N(R''R'D), -N(R%, -NHN(R®), -SR’, -(CH,),0OR’, -
(CHz).R’, -LR®, -LR'", -OLR® -OLRY, C,-Cealkyl, C-Csheteroalkyl, C;--
-141-
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Cghaloalkyl, C;-Cgalkene, C;-Csalkyne, C,-Cgzalkoxy, C,-Cshaloalkoxy, aryl,
heteroaryl, Cy-Cscycloalkyl, and Cs-Csheterocycloalkyl, wherein the Cy-Cealkyl, Ci/

Csheteroalkyl, C,-Cghaloalkyl, Ci-Csalkene, C,-Csalkyne, C,-Cealkoxy, P,

optionally substituted with R;

/
7 D Ci-Csalkyl, Cp-
Cealkenylene and C»-Csalkynylene, wherein the C;-Cealkyl, fCZ-Cﬁaikeny!ene and Cp-

each L is independently selected from a bond, -{O(

Cealkynylene of L are each optionally substituted with 1 to/  substituents independently

selected from halogen, -R®, -OR®, -N(R%),, -P(O)(OR®);, -OP(O)(OR®),, -P(O)(OR'"),, and
104 . )

-OP(O)OR"); - /;

R? is selected from H, C;-Csalkyl, ary] “v’heteroaryl Cs-Cscycloalkyl, C;-

. Cehetercalkyl, C;-Cghaloalkyl, C;-Csalkene, Cz-Cgalkyne C,-Csalkoxy, C.-Cshaloaikoxy,

and C;-Cgheterocycloalkyl, wherein the C;-Ceal ) aryl, heteroaryl, C;-Cscycloalkyl C-
Ciheteroalkyl, C,-Cghaloalkyl, Cs-Cgalkene, C
and C;-Csheterocycloalkyl groups of R7 ar

;Csalkyne, C,-Cgalkoxy, C,-Cshaloalkoxy,
é.;éfich optionally substituted with | to 3 R"

:iéd from halogen, -CN, -LR®, -LOR®, -OLR’, -
1 8 -LSR®, -LSR", -LC(O)R?, -OLC(O)R?, -

groups, and each R" is independently sel
LR', -LOR'®, -OLR', -LR?, -LOR},

LC(OYOR®, -LC(O)R'®, -LOC(OYOR?, ,SJLC(O)NR"R” -LC(O)NR®R?, -LN(R?),, -LNR°R®, -
LNRR'®, -LC(OIN(R®);, -LS(O)ZR‘ -LS(O)R®, -LC(O)NR®*OH, -LNR°C(O)R?, -
LNR’C(O)OR?, -LS(0):N(R);, OLS(O)zN(Rg)z, -LNR®S(0);R?, -LC(ONRILN(R®),, -

LP({OYOR®);,, -LOP(O)(OR®);, -LP(O)(OR“’); and -OLP(OXOR"™),;
ﬁr‘

each R® is mdependgmiy selected from H, -CH(R'"),, C\-Csalkyl, Cp-Csalkene, C,-
Csalkyne, Cl-Cg—,haloalk;ﬁ Ci-Cealkoxy, C,-Cgheteroalkyl, C;-Cgeycloalkyl, C,-
Cgheterocycloalkyl, C;-__;{}flydroxyalkyl and C;-Cghaloalkoxy, wherein the C,-Cyalkyl, Cp-
Cyalkene, C;-Cgalkyr} i;i"%.—csheterualkyl, Cy-Cghaloalkyl, C-Cgalkoxy, Cs-Cyeyeloalkyl, Cs-
Csheterocycloalkyl gc.-cﬁhydroxyalkyl and Cj-Cehaloalkoxy groups of R® are each
”{_f}e{d with 1 to 3 substituents independently selected from -CN, R", -OR", -
SRY, -C(O)R'giOC(O)R“, -C(OMN(R®),, -C(O)OR', -NR°C(O)R", -NRR'®, -NR''R"?, .
N(R%),, «Or;z;’é-’ZOR"’, -C(O)NR''R", -C(O)NR''OH, -S(O),R", -S(O)R", -S(O);NR''R"?, -
NR”S(OLJ({“, -P(O)OR'"Y,, and -OP(O)OR"'")3; :

i

/gé -142-
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each R’ is independently selected from H, -C(O)R®, -C(O)OR®, -C(O)R',
C(O)OR', -8(O)R", -C-Cs alkyl, C)-Cs heteroalkyl and Cs-Cs cycloalkyl, or each R’ is/
independently a C,-Csalkyl that together with N they are attached to form a

cycloalkyl, or C3-Cgheterocycloalkyl groups of R® are each optionally substituted
substituents independently selected from -CN, R', -OR"', -SR'!, -C(O)R"), _ '
C(O)OR", -NR'R", -C(O)NR"'R", -C(O)NR"'OH, -S(0),R"!, -S(O)R"", -S(P);NR''R", -
NR''S(O)R", -P(OYOR™); and -OP(OYOR'")s; ¥

each R'® is independently selected from aryl, C3-Cgeycloalkyl, Cy,Csheterocycloalkyl
lkyl and heteroaryl
halogen, -R%, -ORE, -

nd -C(OIN(R’)z;

and heteroaryl, wherein the aryl, C;-Cgcycloalkyl, C;-Cgheterocycl
groups are optionally substituted with 1 to 3 substituents selected fror
R®, -LOR®, -N(R%),, -NR*C(O)R?, -NR°CO,R?. —CO,R?, -C(O)R% 4

R'' and R" are independently selected from H, C,—C.'alkyE, C;-Cgheteroalkyl, C)-
Cshaloalkyl, aryl, heteroaryl, Cs;-Cseycloalkyl, and Cs-Cghet 'rocycloalkyl, wherein the Ci-
Ceafl{yl, C -Ceheteroalkyl, C,-Cshaloalkyl, aryl, heter aryl, Cy-Cgcycloalkyl, and C;-
Cgheterocycloalkyl groups of R'' and R are eachj::ptiona]Ey substituted with 1 to 3
substituents independently selected from halogén, €N, R, -OR?, C(O)RY, OC(OIR?, -
C(O)OR®, -N(R%), -NREC(O)RS, -NR“C(O)OR?-'?’ -C(ON(R®),;, C3-Cgheterocycloalkyl,
-S(0),R%, -$(0);N(R%),, -NR*S(O),R?, C, -Cﬁhalq ':':'kyi and C, -Cghaloalkoxy;

or R" and R are each independently, 1-Csalkyl and taken together with the N atom
to which they are attached form an optjt nally substituted C;-Csheterocycloalkyl ring

optionally containing an additional hetero lém selected from N, O and §;

ring Aisanarylora heteroarxg]ei’wherein the aryl and heteroaryl groups of Ring A are

oplionally substituted with 1 to 3 R';:f’:roups, whetein each R* is independently selected from
-R%, -R7, -OR7, -OR®, -R'®, -OR'}E’”-SRB, -NO, -CN, -N(R%),, -NR’C(O)R®, -NR’C(S)R?, -
NRPC(OIN(R®)z, - NRPC(S)N(R M, -NR'COR?, -NR*NRC(O)R®, -NR*NR’C(O)N(R?),, -
NRENR’CO,RS, -C(O)C(O)R“ / -C(O)CH;C(O)R?, -CO,R?, -(CH,),CORE, -C(O)RE, -C(S)R?,
-C(O)N(R%),, —C(S)N(Rg)zf," -OC{O)N(R®), -OC(O)RE, -C(ON(OR®RE, -CNOR¥RE,

S(OXR®, -S(O)RE, -SOMN(R®),, -S(O)R®, -NR®SO,N(R®),, -NRSO;R®, -P(O)OR%), -
OP(O)(OR®);, ~;>(0)(g'7 1%),, “OP(O)OR'%),, -N(OR}R?, -CH=CHCO,R?, -C(=NH)-N(R®),
and -(CHZ),,NHC(O__)'; or two adjacent R* substituents on Ring A form a 5-6 membered ring

that contains up tofwo heteroatoms as ring members;

nis, ir}}égpendently at each occurrence, 0, 1,2, 3,4, 5,6,7 or §;

eac[;l% is independently selected from 1, 2, 3, 4, 5and 6, and
Iy

5
$11,2,3,4,5,6,7 or 8.
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9.

20
5
21,
22,
23.
10
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25

A TLR agonist according to claim 18, wherein R* and RY are H; X is O; L is selected from G r
alkylene and -((CH2),0)(CHz2)y- each optionally substituted with 1 to 2 halogen ato

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

Y
. A TLR agonist according to claim 18, wherein R¥ and RY are H; X is a covalenfbond; L is

selected from C-Cs alkylene and -((CH2),0)4(CH,),- each optionally substitut c{ with 1 to 2

i

halogen atoms; p is selected from 1, 2 or 3; q is selected.from ] or 2; and nis 1. / -

L{b]e metal salt.

A composition comprising a TLR agonist of any preceding claim and an ins?
4

4
The composition of claim 21, wherein the TLR agonist is adsorbed onto y\é insoluble metal salt.

i
A composition comprising a TLR agonist and an insoluble metal sa/l’ with the proviso that the

TLR agonist:

(a) is not a TLR4 agonist;

{b) is not a TLRY agonist;

wherein: &
RI is H, -C(O)-C;[)-C|ga”§§]; Rz is Cm-clgalk}’] N R3 is Cm-ngalky];
v
Ly is -CH;0-, -CH;0C(0)-, -CH;NR’C(0)- or -C(O)NR'-;

Ly is -O-, -OC(0)- 8r -NR'C(0)-;

R*is -L3R% or - '.;‘Rs;

", -OR’, -P(O)OR"),, -C(O)OR’, -NR'C(O)L:R}, -OLsRS, -
C{OWRL;R?, Clyéﬁalky], a Cg aryl, a Co aryl, a Ciq aryl, 5 to 14 membered heteroary!
containing 1 1973 heteroatoms selected from O, S and N, Cs-Cgcycloalkyl or a 5 to 6
membered he /'rocy(':loa]kyl containing 1 to 3 heteroatoms selected from O, S and N, wherein
the aryl, heroaryl, cycloalkyl and heterocycloalkyl of R® are each optionally substituted
with 1 o substituents independently selected from -OR®, -OL;R®, -OL4R®, -OR’, and
-CO)FRY;

, L; is a C;-Cjpalkylene, wherein the C(-Cgalkylene of L is optionally substituted with
4 R® groups, or the C-Csalkylene of L is substituted with 2 C,-Cgsalky] groups on the
-144.
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same carbon atom which together, along with the carbon atom they are attached to, form a -

C;-Cseycloakyl;

Ly is -((CR'R),0)(CR°R");- or ~(CR"'R")((CR'R7),0)(CR"*R%),, wherein eagh

form a C5-Cgcycloakyl;

each R%is independently selected from halo, C;-Cgalkyl, -OR”, -N(R"),, -C
-P(OYOR™,, a C4aryl, a Cparyl and a Ciaaryl; ‘ /

each R7is independently selected from H and C,-Cealkyl;

R® is selected from —SR’, -C(O)OH and a 5 to 6 membere

containing 1 to 3 heteroatoms selected from O and N;

%is phenyl;
each R'is independently selected from H and halo;
each p is independently selected from 1, 2, 3,4, 5 ancé , and
qis!,2,30r4;and ’

{d) is not a compound according to Formula (I-A) 7

.
&=
xg
/\X:'/ /N
/ NH,
;‘; Formula (1-A)

wherein: /
X is N; f’;

X'isNor CR/
X is- CR“;;;CR5
and "'/':are H;

C(O)Rj,'/ -CON(RYR™), -N(R''R'Y), -N(R?);, -NHN(R%),, -SR?, -(CH,),OR’, -
(cy’;/R’, -LRY,  -LR'®, -OLR® -OLR'" C,-Cealkyl, C;-Ceheteroalkyl, C,-
Cyl ﬁaloalk}f[ Cy-Cgalkene, .- C;-Cgalkyne, C;-Csalkoxy, C,-Cghaloalkoxy, aryl,
,-h‘éteroaryl C,-Cyeycloalkyl, and C;-Cgheterocycloalkyl, wherein the C,-Cgalkyl, C;-
e Csheteroalkyl, C;-Cghaloalkyl, C;-Cgalkene, C;-Csalkyne, C,-Cealkoxy, OC-

{f -145-
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Cghaloalkoxy, aryl, heteroaryl, C3-Cgeycloalkyl, and C3-Cgheterocycloalkyl groups of
R* and R’ are each optionally substituted with 1 to 3 substituents independently ;’f
selected from halogen, -CN, -NO,, -R’, -OR?, -C(O)R®, -OC(O)R?, -C(O)OR?, -
N(R%), -P(O)(OR®),, -OP(O)OR®,, -P(O)(OR ). -OP(O)OR"),, C(O)N(Rg)_ /

S(O),R?, -S(OIR?, -S{(0)N(R%);,, and -NRS(OLR?;

P

or, R? and R*, or R" and R®, or R® and R®, when present on adjacent ring atoins, can
optionally be linked together to form a 5-6 membered ring, wherein the 5-6 memb fed ring is

optionally substituted with R;

2 -Cealkyl, Co-
Cealkenylene and Ci-Cealkynylene, wherein the C;-Cgalkyl, Ci-CsalKenylene and Ci-
Csalkynylene of L. are each optionally substituted with 1 to 4 subst"’}ﬁents independently
selected from halogen, -R%, -OR®, -N(R®),, -P(O)}(OR™), -OP(O)(O}Z)Z, -P(O)(OR'®),, and
-OP(O)(OR"“)y; 4

7

each L is independently selected from a bond, -{O(CHz)m)-: 4

R’ is selected from H, C- -Cgalkyl, aryl, heteroaryl C3-Cseycloalkyl, Ci-
Cgsheteroalkyl, C,;-Cghaloalkyl, C;-Cgalkene, C,- Cgalkyne C1 Csalkoxy, C;-Cshaloalkoxy,
and C;-Cgheterocycloalkyl, wherein the C-Csalkyl, ar);j[ heteroary] C;-Cgeycloalkyl, C)-
Ceheteroalkyl, C,-Cghaloalkyl, Cs-Csalkene, Cz-Cgalkyne Ci-Cealkoxy, Ci-Cghaloalkoxy,
and C;-Cgheterocycloalkyl groups of R7 are cach 3pt10na|ly substituted with 1 to 3 R"
groups, and each R" {s independently selected frcfm halogen, -CN, -LR’, -LOR?, -OLR’, -
LR'%, -LOR'®, -OLR'®, -LR®, -LOR®, -OLR‘;;/ LSR“, -LSR', -LC(O)R?, -OLC(O)R®, -
LC(O)OR?, -LC(O)R™, -LOC(OYOR?, -LC(QINR’R", -LC(O)NRR?, -LN(R®),, -LNRR?,
LNRRY, -LC(OWN(R®), -LS(O)R?, ___;-fiS(O)R*, -LC(O)NR*OH, -LNR’C(O)R?,
LNR®C(O)OR®, -LS{O%,N(R");, —OLS(é)zN(Rg)Z, -LNR®S(O),R?, -LC(O)NRLN(R®),,
LP(O)OR®),, -LOP(OXOR®),, - LP(O) OR"’)Z and -OLP(O}OR'%),;

each R® is independently i;?iected from H, -CH(R'"),, Ci-Cyalkyl, C;-Cgalkene, C,-
Csatkyne, C;- Céhaloalkyl (C] -Cgalkoxy, Ci-Csheteroalkyl, Cs-Cscycloalkyl, Cs-
Cgheterocycloalkyl C- Cf,hydroxyalkyl and C;-Cghaloalkoxy, wherein the C,-Csalkyl, C;-
Csalkene, C5-Cgalkyne, C.- sheteroalkyl, C,-Cghaloalkyl, C,-Csalkoxy, C;-Cseycloalkyl, Co-
Csheterocycloalkyl, C JCGhydroxyalkyl and C-Cghaloalkoxy groups of R® are each
optionally substituted v i,?WIth 1 to 3 substituents independently selected from -CN, R'Y, -OR, -
SR -C(O)R", -OC(O)R” -C(OIN(R®Y,, -C(OORY, -NRPC(O)RY, -NR’R'®, -NR''R", -
N(R%;,, -OR’, ]gﬁ”’ -C(O)NR'R™, -C(O)NR''OH, -S(O)R"", -S(O)R", -S(0);NR''R", -
NR''S{0)R"#-P(O)(OR "), and -OP(0)(OR")x;

cqgh R® is independently selected from H, -C(O)R%, -C(O)OR?, -C(O)R',
C(O)og;‘s, -S(0O)%R'®, -C,-Cs alkyl, C,-Cs heteroalkyl and C3-Cs cycloalkyl, or each R® is -
indeg{é;}}dentiy a C-Cealky!l that together with N they are aftached to form a Ci-
Ci}igterocycloaiky], wherein the C;-Cgheterocycloalkyl ring optionally contains an additional
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heteroatom selected from N, O and S, and wherein the C;-C; alkyl, C;-C¢ heteroalkyl, C3-Cq

cycloalkyl, or Cs-Cgheterocycloalkyl groups of R® are each optionally substituted with 1103

substituents independently selected from -CN, R, -OR", -SR", -C(O)R"', OC(O)R",
C(O)0R", -NR''R™, -C(O)NR''R"2, -C(OJNR''OH, -S(O)R", -S(O)R", -S(O)NR“R”

#

LR®, -LOR?®, -N(R®),, -NR’C(O)R®, -NR°CO,R?, -CO;R?, -C(O)R® and c;? (R%):;

R' and R" are independently selected from H, C;-Cealkyl, CjéCgheteroalkyl, C)- '

7 )
Cshaloalkyl, aryl, heteroaryl, Cs;-Cgeycloalkyl, and C;-Cghetcrocyclca,' yl, wherein the C,-
Csalkyl, C -Csheteroalkyl, C,-Cgshaloalkyl, aryl, heteroaryl, Cf Cgeycloatkyl, and Cs-

Csheterocycloalkyl groups of R' and R% are each optionall # substituted with 1 to 3
substituents independently selected from halogen, -CN, Rs_'-‘ORB, C(O)RE, OC(O)RS, -
C(O)OR®, -N(R®);, -NR®C(OJR®, -NREC(O)OR®, -C(OMI(R®). Cs-Csheterocycloalkyl,
-S(O)RE, -S(0)N(RY,, -NRS(0):RY, C, -Cehaloalkyl anfc, -Cghaloalkoxy;

or R" and R are each independently C\-Cealk ! and taken together with the N atom
to which they are attached form an optionally Aubstituted C;-Csheterocycloalkyl ring

optionally containing an additional heteroatom se """éted from N, O and §;

ring A is an aryl or a heteroaryl, wherg é the ary! and heteroaryl groups of Ring A are
wherein each R* is independently selected from
-NO,, -CN, -N(R”),, -NR’C(O)R?, -NR’C(S)R®, -
MRPCORY, -NRONR’C(O)R®, -NR*NR’C(OIN(R),, -
NR°NR’CO,R®, -C(O)C(O)RE, -C(./CHZC(O)RS -CO,R®, «(CH,),CO:R®, -C(O)RE, -C(S)R?,
-CION(R®), -C(SIN(R®),, -OC 'O)N(RQ)Z, -OC(O)RE, -C(O)N(OR®R®, -C(NOR®RE,
S(O)RE, -S(O)RE, -sozw(-‘", -S(O)R?, -NR®SO;N(R®),, -NR’SO,R®, -P(O)OR®),, -
OP(O)(OR®), -P(O)(OR"’)"’OP(O)(OR"’)Z, -N(OR*R®, -CH=CHCO;R?, -C(=NH)-N(R’),
and -(CH2),NHC(O)R? ?/rf*/o adjacent R* substituents on Ring A form a 5-6 membered ring

optionally substituted with | to 3 R* groups
-R%, -R?, -OR’, -OR%, -R", -OR™, -SRY/
NRC(O)N(R®);, - NR’C(SIN(R®),,

o b

that contains up to two A eteroatoms as ring members;
n is, indepe'ently at each occurrence, 0, 1,2,3,4,5,6,7or 8;

eachm ifi‘ndependently selected from 1,2, 3,4, 3 and 6, and

, buffer is not a phosphate buffer;
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{b) the TLR agonist is:
(i) not a TLR4 agonist;
(i1} not a TLR9 agonist;

(iii) not a compound of formula (111)

PCT/US2011/050231

)

wherein:

R!is H, -C(0)-Cio-Cisalkyl; R? is Cuo-Crsalkyl ; B2 s Cro-Crgalkyl;
L, is -CH;0-, -CH,0C(0)-, -CH.NRC(0)- or—C(O)NR’

Lz is -O-, -OC(0)- or -NR'C(O)-;

R*is -L3R% or -L.R%;

R® is —N(R’)z, -OR’, -P(O)OR )2,?-C(O)OR7 NR'C(O)L3R?, -OLsRS, -
C(O)NRL3R?, C)- Caall\yl a Cs aryl, a, Clo aryl, a Cys aryl, 5 to 14 membered
heteroaryl containing 1 to 3 heteroatoms selected from O, § and N, C;3-Cycycloalkyl
or a § to 6 membered hcterocyc]oalkyl containing 1 to 3 heteroatoms selected from
0O, S and N, wherein the aryl, hetéroaryl cycloalkyl and heterocycloalkyl of R* are
each optionally substituted w1tl1r’i to 3 substituents independently selected from -OR?,
-OL3;R%, -OL4RS, -OR’, and fc’(O)ORZ '

L; is a C- C,c}alfy[ene, wherein the C;-Cgalkylene of I.; is optionally
substituted with 1 to 4 R groups, or the C;-Csalkylene of L; is substituted with 2 C,-
Csalkyl groups on tbc same carbon atom which together, along with the carbon atom

. they are aﬁached to, form a C3-Cyeycloakyl;

s+ ((CR'RM),0)(CR"R™),- or -(CR''R'(CR'R7),0)4(CRR'),-,
wherein each R” is a C;-Csalkyl groups which together, along with the carbon atom

they are attached to, form a Cy-Cgeycloakyl;

£
y ‘-each R® is independently selected from halo, C,-Cealky], -OR’, -N(R"),,
-C(O)N(R7)2, -P(O)(OR"),, a Csaryl, a Ciparyl and a Craaryl;

¥,

each R7is independently selected from H and C,-Cgalkyl;

R® is selected from ~SR, -C(O)OH and a 5 to 6 membered heterocycloalky]
containing 1 to 3 heteroatoms selected from O and N;
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R?is phenyl;

each R'%is independently sclected from H and halo;
each p is independently selected from 1, 2, 3, 4, 5 and 6, and

qis 1, 2, 3 or 4; and/or

{iv} not a compound of formula (1V)

(1v)
wherein:
R'is H, C|-Csalkyl, -C(R*);0H, -L'R®, -L'RS, -L’R?, -Liﬁ“, -OLR®, or -OL?RS;
L} is~C(O)- or —O-; 7

L%is C-Csalkylene, C;-Csalkenylene, arylene, hetesc';’;ry!ene or -

{(CR'R*),0)¢(CHa)p-, wherein the C)- C(,alkyleneénd C»-Csalkenylene of L* are

optionally substituted with 1 to 4 fluoro groups,

each L* is independently selected from C;- G’Galkyiene and -((CR‘R*),0)¢(CHz),,

whetein the Cy-Cgalkylene of L?is optlgﬁa]]y substituted with 1 to 4 fluoro groups;
*is arylene or heteroarylene; f{‘(

R2 is H or C;-Calkyl; Vg |

R’ is selected from Cy-Caalkyl, Ef’R’ LR, LR, -LPLLRY, -LPL'RS, LIRS,

-OL°R’, -OL’R’, -OL’L*R, 9L3L4L3R’ -OR?%, -OL’L*R’, -OL’L*L°R’ and -

C(R*);0H ; ,;-

each R*is mdependcnt!fselected from H and fluoro;

R? is -P(O)(OR),, g"‘

R%is ~CF,P(O)OR), or -C(O)OR',;

R7is —CF;P(O)( J!'Rg); or -C(O)OR'™;

R¥isHor C;-éialky];

each R’ isn}dependently selected from H and C;-Cealky];
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27.

29.

30.

31.

32.

33.

34,

Led
Lh

36.

. The composition of claim 22 or claim 25, wherein at Jeast $0% of the total TLR agonist in the ;»‘

composition is adsorbed onto insoluble metal salt. ;/
?
The composition of any of claims 22, 25 or 26, wherein the adsorbed TLR agonist is, w}wn

injected intramuscularly, still present in the injected muscle at least 12 hours later. ;;
*f

28. The composition of any of claims 22, 25 or 26, wherein the adsorbed TLR agonist, when mjected

intramuscularly, has a lower peak serum concentration (Cmax) than the same TLR a,gomst when
}.

injected intramuscularly in non-adsorbed form. ' #

£
/(.

A pracess for preparing an adjuvant complex, comprising a step of mixing a TL.R agonist with an

insoluble metal salt such that the TLR agonist interact to form the Complex e{ g wherein the TLR

agonist adsorbs to the insoluble metal salt. ﬂ

A process for preparing a sterile adjuvant complex, comprising steps 9f§;w(i) mixing a TLR agonist
with an insoluble metal salt such that the TLR agonist and the j_f‘fsoluble metal salt form the

complex e.g. by adsorption of the TLR agonist to the salt; and (ii)fgterilising the complex,

3
A
7
&

A process for preparing an immunogenic composition, wheré"in the process comprises mixing a
TLR agonist, an insoluble metal salt, and an 1mmunogen, thereby providing the immunogenic

composition.

A method for modifying the pharmacokinetic proﬁle, and/or intrmamuscular retention time of an
immunopotentiator, the method comprising: chemlcally modifying the immunopotentiator to

form a modified immunopotentiator by the mtroduct:on of an adsorptive group.

A composition comprising: (a) an adjuvant omplex comprising a TLR agonist and an insoluble

metal salt; and (b} at least two different i mmunogens

;?

The composition of claim 33, whcrem ‘the adjuvant complex comprises the TLR agonist adsorbed

1o the insoluble metal salt.

. The composition of claim 33 on’ claim 34, wherein the TLR agonist is not a TLR4 agonist and is

i

not a TLR® agonist. 5

The composition of clagrﬂ;'33 or claim 34 or claim 35, wherein the composition includes (i) a
diphtheria toxoid, a tg_:fgnus toxoid, and an acellular pertussis antigen; (ii} a diphtheria toxoid, a
tetanus toxoid, a p_gf?t;ssis antigen, and a H.influenzae type B capsular saccharide conjugate; (iii)
a diphtheria toxgié: a tetanus toxoid, a pertussis antigen, and a hepatitis B virus surface antigen;
(ivya diphthc‘gifgtoxoid, a tetanus toxoid, a pertussis antigen, a hepatitis B virus surface antigen
and a Hinﬁ;énzae type B capsular saccharide conjugate; (v) a diphtheria toxoid, a tetanus
toxoid, q;Sértussis antigen, and an inactivated poliovirus antigen; or (vi) a diphtheria toxeid, a
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38.

39.

40.

-hepatitis B virus surface antigen, and an inactivated poliovirus antigen.

tetanus toxoid, a pertussis antigen, a Hinfluenzae type B capsular saccharide conjugate, a ¢

by
/
5

. The composition of claim 36, wherein the composition also includes further antigens, sucgff%is

-

from N.meningitidis or S.pneumoniae. 7

S
v
The compesition of any one of claims 33 to 37, wherein the composition includes at}}gést one

bacterial antigen and at least one viral antigen. E4
#

A process for preparing the immunogenic composition of claims 33 to 38, com_;}p?gi/sing one of:
(i) combining at least two different immunogens with a mixture comprising a Tg{fﬁ. agonist and an
insoluble metal salt; (ii) combining an insoluble metal salt with a mixturgffzomprising a TLR
agonist and at least two different immunogens; (iii} combining a TLR ggﬁf/onist with a mixture
comprising an insoluble metal salt and at least two different immuno%;e:ﬁs; or (iv} combining in

. . - F N
any order a TLR agonist, an insoluble metal salt, a first immunogen ayd a second immunogen.
7

One of the following compounds:

NH,

NZ N
| N\>—0H

/O\"'/\OAN (a




Claims

1.

A TLR7 agonist selected from compounds according o any of formulae {C), {D), {(E} or (H}:

P
4
N \
U | =0
\XC/ N
—=
\ /.
. RC/
© (D)
NH; NH, o
CH
N
7 \{
’ xH?
/
Pis \\XH3 N/XH!
e /
p|7

(H)

wherein:

{a) P3is selected from H, C,-Cgalkyl, GF4, and -((CH3) 0){CH), O, and -Y-L-X-PIOYORMHORY}; and P4 is
selected from H, C-Cgalkyl, -C,-Cgalkylaryl and -Y-L-X-P{O}{OR*}(ORY); with the provisc that at least ane of

P3 and P¢ is - Y-L-X-P(O){ORX){ORY),

(by P¥ is selected from H, C;-Cgalkyl, and -Y-L-X-P{O} ORX)(ORY); P8 is selected from H, C4-Cgalkyl each
optionally substituted with | to 3 substituents sefected from C-C,alkyl and OH, and -Y-L-X-P{O} ORX)}ORY);
and P7 is selected from H, C4-Cgalkyl, “{{CH2),0)o(CH2) 0 -NHG4-Cgalkyl and Y-L-X-PIOYORX){ORYY; with
the praviso that at least one of P5, P% and P7 is -Y-L-X-P{O} OR*}(ORYY;

{e) P8is selected from H, C4-Cygalkyl, C4-Cgalkoxy, -NHC,-Ggatkyl each optionally substiluted with OH, and -Y-
L-X-P{O)ORX)(ORY); and P? and P10 are each independenlly selecled from H, C,-Cgalkyl. C,-Cgalkoxy,
-NHC,-Cgalkyl each optionally substituied with OH and G-Cgalkyl, and -Y-L-X-P(O)}OR*)}(ORY); with the
proviso that at least one of P8 P9 or P10 {5 Y.L . X.P{O){ORX}{ORY);

{d) P*6 and each P '8 are each independently selected from H, C,-Cgalkyl, and -Y-L-X-P(O} OR¥)(ORY}, P17 is
selected from H, C,-Cgalkyl, arvi. heteroaryl, C-Cgalkylaryl, G4-Cgalkyl heferoaryl, C-Cgaikylaryl-Y-L-X-P{0)
{ORXYORY and -Y-L-X-P{C)ORX){ORY}, each optionally substituied with 1 to 2 substituents selected from
C4-Cgalkyl or heterocyclyl with the proviso that at least one of P18, P17 or a P18 contains a -Y-L-X-P{O)}OR¥)
(ORY) moiety;

RX and RY are independently selected from H and C,-Cgalkyl:

RE, RP and RH are each independently seiected from H and C;-Cgalkyl;

XE is selected from CH and N;

RE s selected from H, C;-Ggalkyl, C1-Cgalkoxy, C(O)C4-Cgalkyl, halogen and -((CH,}p0)(CHz)y~

XE is selected from a cavalent band, CREZRES and NRE+

RE2, RE3 and RE4 are independently selecied from H and C;-Cgalkyl;

XHt.XH2 s selected from -CRH2ZRH3. _CRHZRHI.CRHIRHS. -C{OYCRHZRHS. _C(Q)CRAZRHS., .CRHZRHIC(O)-,
-NRHAC(O)-, CIGINRHA. CRHQRHas(O}z and -CRH2=CRH2Z.

RH2, RHI ang RH# gre each independently selected from H. C,-Cralkvi and P12;
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X3 is selected from N and CN;

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

Y is selected from a covaient bond, O, C{0), 8 and NH;

L is selected from, a covalent bond C,-Cgalkylene, C-Cgalkenylena, arylene, heteroarylene, Ci-Cgalkyleneoxy
and -{(GH3),0)4(CHy),- each optionally subslituted with 7 to 4 substituents independently selected from halo,
OH, C4-Calkyl, -OP{Q){OH), and -P{O}OH},:

m is selecled from O or 1;

each p is independenlly 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 TLRY agonist as claimed in claim 1, selected from compounds of formulae {C), {D} and (E}, wherein the
compounds have struclures according to formulae {C), {D") and {E"), shown below:

|35

. (D)
()

(E)

wherein the substituents P3, P4, xe, P5, PG, P7, P8 P8, P10, XE and RE are as defined in claim 1.

3. The TLR7 agonist as claimed in claims 1 or 2, selected fram formulae (G) or (C’), wherein P3 is selected from
Cy-Cealkyl, CF 3, and -((CH,),0)(CH2) Oy and -Y-L-X-P(Q)ORXHORY); P4 Is selected from -C-Cgalkylaryt and
-Y-L-X-P(O)OR*)(ORY); XC is CH; X is a covalent bond; L is selected from Cy-Cgalkylene and -{{CH,),0)4(CHy)r
each optionaily substituted with 1 {0 4 subslituents independenlly selected from halo, OH, C,-Cyalkyl, -OP({O}{OH),
and -P{O}{OB),; each p is independently selected from 1, 2 and 3; qis 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-Cgalkyl, CFa, and ~((CH2)pO)q(CH2)pOS- and -Y-L-X-P(O){ORX(ORY}): P4 is selected from -C4-Cgalkylaryl and
-Y-L-X-P(OXORX)}ORY): XC is N; X is a covalent bond; L is sefecled from C,-Cgalkylene and -{(CHZ)pO)q{CHz)p—
each optionally substituied with 1 to 4 substituents independently selected from halo, OH, C,-C,alkyl, -OP{O)Y{OH),
and -P{O}OH),: each p is independently selected from 1, 2 and 3; g is selected from 1 and 2.

5. The TLRY agonist as claimed in claims 1 or 2, selected from formulae (D) or (D), wherein P3 is selected from
C,-Cealkyl, and -Y-L-X-P(O}OR*}{ORY}.
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The TLR7 agonisi as claimed in claims | or 2, selected from farmulae {E) or (E'), wherein XE is CH,, P is C,-Cgalkoxy
aptionally substifuted with -Y-L-X-P(C)(ORM{ORY).

The TLR7 agonist as ciaimed in claims 1 or 2, setected from formulz {E} or (E'), wherein P9 is - NHC,-Cgalkyl
optionally substituted with OH and C,-Cgalkyl, and -Y-L-X-P{O}ORX}(CRY).

The TLR? agonist as claimed in claims | or 2, selected from formulae {C) or {C*), which is not a compound in which
P4 i -¥-L-X-P(O){ORX)}ORY).

The TLR7 agonist as claimed in claims 1 or 2, selected from formulae (C) or {C'), wherein P% is selecled from H,
C4-Cgalkyi, -Cy-Cgalkylaryl.

. One of the fallowing compaunds:

NH; NH,

NZ SN N
9 N™=
T o
AN Yy ? ,0.\/\0 AN o oH
R-CH B
CH OH

NHa
-/
N &
NI: S/
N NH,
k\ NF 0—/
01 I J)*’
P(OH): — Q-
0 0~ O g POH),
NH2 NH
o 2
N Ni/kﬂ
{)jw & HW
i O
(HO),P o OB
NH,
~J\N NH,
NN e
N H/\/\/
Q
voRe” - (HaP O~ P
1 F)g\/ 0 0
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11. A compound of formula {G)

wherein:

P11 is selecled from H, C4-Cgalkyl, G;-Cg alkoxy, NRVRW and -Y-L-X-P{O)}ORX)(ORYY;

P12is selected from H, Cy-Cgalkyl, aryl optianally substituted by -C(O)NRVRW, ang -Y-L-X-P{O)(ORX)}(ORY};
P13, P4 gnd P*3 are independently selected from H, C,-Cgalkyl, C4-Cj alkoxy and -Y-L-X-P{OXOR®){ORY);
with the proviso that at least one of P11, P12, P13 P14 or P18 is Y.L X-P(ONORX){ORYY;

RV and RW are independently selected from H, C,-Cgalkyl or together with the nitrogen atom to which they are
altached form & 4 to 7 remembered helerocyclic ring;

X8 is selected fram C, CH and N;

--—- represents an optional double bond, whetein XC is C if ——- is a double bond; and

RS is selected from H and Cy-Cgalkyl;

X is selecied from a covalent bond, O and NH;

Y is sslected from a covalent bond, O, C{Q}, S and NH;

L is selected from, a covalent bond G,-Cgalkylene, Cy-Cgalkenylene, arylene, heteroarylene, C,4-Cgalkyleneoxy
and ~{THy),G),{CHy),- each optionally subslituted with | to 4 substituents indepandently selected from halo,
OH, C,;-C alkyl, -OP{O)}{OH); and-P(O)(OH}.,

each p is independently sefected 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 accarding to formuiz

(G') shown below;
HyN pia
pi3
N /
N xﬁ/<
' pt

p15

(G)
wherein the substituents P11, P12 P13 P14 P15 and XG are as defired 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 O: L is
selected from C4-Cgalkylene and -{{CH2),O),(CHy),- each aptionally substituled with 1 to 4 subsliluents independ-

enlly selecled from hale, OH, C4-C,atkyl-OP{C){OH), and -P{O}{OH),; each p is independently selected from 1, 2
and 3; and q is selected from 1 and 2.
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14. The TLR7 agonist as claimed in claims 1 or 2, of the compound as claimed in claims 11 or 12, wherein X is a covalent
bond; L is selected from C;-Cgalkylene and -((CHz)pO}q(CHz)p~ each oplionally substituted with 1 {o 4 subsliluenis
independently selected from halo, OH, C,-C,alkyl, -OP(G)}{OR), and -P{O}OH},; each p is independently selected
from 1,2 and 3; and q is selected from 1 and 2.

15. A composition comprising & TLR agonist or a compound of any preceding claim and an inscluble metal salt.
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