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herein, or salt, solvate, or derivative thereof, (b) an antigen
from a hemorrhagic fever virus; and (¢) an adjuvant.

[0024] In some aspects, the hemorrhagic fever virus is a
Filoviridae virus. In some aspects, the Filoviridae virus is
Ebola virus. In another aspect, the adjuvant is an aluminum-
containing adjuvant or MF59.

[0025] Inanother aspect of the invention, the benzonapthy-
ridine TLR7 agonist is a benzonapthyridine of Formula (I)
having the structure:

Formula (I)

wherein:

[0026] R® is H, halogen, C,-Csalkyl, C,-C.alkene,
C,-Cgalkyne, C,-Cgheteroalkyl, C,-Cghaloalkyl,
C,-Cgalkoxy, C,-Cghaloalkoxy, aryl, heteroaryl,
C;-Cqeycloalkyl, and C;-Cgheterocycloalkyl, wherein the
C,-Cgalkyl, C,-Cgheteroalkyl, C,-Cghaloalkyl,
C,-Csalkoxy, C,-Chaloalkoxy, C;-Cgcycloalkyl, or
C,-Cgheterocycloalkyl groups of R? are each optionally
substituted with 1 to 3 substituents independently selected
from halogen, —CN, —R’7, —OR®, —C(O)R®, ~OC(0)
R®, —C(O)OR®, —N(R?%),, —C(O)N(R®),, —S(0),R?,
—S(0),N(R®), and —NR°S(O),R?;

[0027] R*and R® are each independently selected from H,
halogen, —C(O)OR’, —C(O)R7, —C(O)N(R''R'?),
—NR'"R'), —N(R%),, —NHN(R?),, —SR’, —(CH.,)
LOR”, —(CH,) R?, -LR® -LR'°, —OLR®, —OLR',
C,-Cgalkyl, C,-Cgheteroalkyl, C,-Cghaloalkyl,
C,-Cgalkene, C,-Cgalkyne, C,-Cgalkoxy,
C,-Cghaloalkoxy, aryl, heteroaryl, C;-Cycycloalkyl, and
C;-Cgheterocycloalkyl,  wherein the C,-Cgalkyl,
C,-Cgheteroalkyl, C,-Cghaloalkyl, C,-Cgalkene,
C,-Cgalkyne, C,-Cgalkoxy, C,-Cghaloalkoxy, aryl, het-
eroaryl, C;-Cyeycloalkyl, and C;-Cgheterocycloalkyl
groups of R* and R* are each optionally substituted with 1
to 3 substituents independently selected from halogen,
—CN, —NO,, —R7, —OR3, —C(O)R®, —OC(O)R?,
—C(O)OR®, —N(R®),, —P(O)(OR®),, —OP(O)(OR®),,
—P(O)OR™), —OP(O)ORY), —CONR),,
—S(0),R®, —S(O)R®, —S(0),N(R"),, and —NR"S(0)

8.

2 El

[0028] orR?andR* orR*andR’, 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 option-
ally substituted with R”;

[0029] each L is independently selected from a bond, —(O
(CH,),.)— C,-Cgalkyl, C,-Cgalkenylene  and
C,-Cgalkynylene, wherein the C,-Cgalkyl,
C,-Calkenylene and C,-Cgalkynylene of L are each
optionally substituted with 1 to 4 substituents indepen-
dently selected from halogen, —R®, —OR®, —N(R®),,
—P(O)(OR®),, —OP(O)(OR®),, —P(O)(OR'®),, and
—OP(O)(OR™),;

[0030] R7is selected from H, C,-Cgalkyl, aryl, heteroaryl,
C;-Cqeycloalkyl, C,-Ciheteroalkyl, C,-Cghaloalkyl,
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C,-Cgalkene, C,-Cgalkyne, C,-Cgalkoxy,
C,-Cghaloalkoxy, and C,-Cgheterocycloalkyl, wherein the
C,-Cgalkyl, aryl, heteroaryl, C;-Cqeycloalkyl,
C,-Cgheteroalkyl, C,-Cghaloalkyl, C,-Cgalkene,
C,-Cgalkyne, C,-Cgalkoxy, C,-Cshaloalkoxy, and
C,-Cgheterocycloalkyl groups of R are each optionally
substituted with 1 to 3 R'® groups;

[0031] each R® is independently selected from H, —CH
(R'9),, C,-Cqalkyl, C,-Cjalkene, C,-Cqalkyne,
C,-Cghaloalkyl, C,-Cgalkoxy, C,-Cgheteroalkyl,
C,-Cgeycloalkyl, C,-Cgheterocycloalkyl,
C,-Cghydroxyalkyl and C,-Cghaloalkoxy, wherein the
C,-Cialkyl, C,-Cgalkene, C,-Cgalkyne, C, -Cgheteroalkyl,
C,-Cghaloalkyl, C,-Cgalkoxy, C;-Cyeycloalkyl,
C,-Cgheterocycloalkyl, C,-Cghydroxyalkyl and
C,-Chaloalkoxy groups of R® are each optionally substi-
tuted with 1 to 3 substituents independently selected from
—CN, R, —OR!, —SR!!, —C(O)R"!, —OC(O)R'?,
—C(O)N(R®),, —C(O)OR™, —NR°C(O)R",
—NR°R'"’, —NR'"R'?, —N(R®),, —OR’, —OR',
—C(O)NRMR'?, —C(O)NR''OH, —S(0),R!, —S(0)
R'", —S(0),NR'"'R"*, —NR'"'S(0),R'"", —P(O)(OR'"),,
and —OP(O)(OR'!),;

[0032] each R® is independently selected from H, —C(O)
R®, —C(O)OR®, —C(O)R'®, —C(O)OR', —S(0),R™,
—C,-C alkyl, C,-C heteroalkyl and C;-C; cycloalkyl, or
each R” is independently a C,-C salkyl that together with N
they are attached to form a C,-Cgheterocycloalkyl,
wherein the C;-Cgheterocycloalkyl ring optionally con-
tains an additional heteroatom selected from N, O and S,
and wherein the C,-C; alkyl, C,-C, heteroalkyl, C;-Cg
cycloalkyl, or C;-Cgheterocycloalkyl groups of R” are each
optionally substituted with 1 to 3 substituents indepen-
dently selected from —CN, R*!, —OR'',—SR'!,—C(0)
R, —OC(O)R', —C(O)OR', —NR''R'?, —C(0)
NR''R'?, —C(ONR''OH, —S(O),R"", —S(O)R",
—S(0),NR!R!2, —NR''S(0),R!, —P(O)(OR'),, and
—OP(O)(OR'),;

[0033] each R'° is independently selected from aryl,
C,-Cqeycloalkyl, C,-Cgheterocycloalkyl and heteroaryl,
wherein the aryl, C;-Cyeycloalkyl, C;-Cgheterocycloalkyl
and heteroaryl groups are optionally substituted with 1 to 3
substituents selected from halogen, —R®, —ORS®, -LR®,
-LOR®, —N(R®),, —NR°C(O)R?, —NR°CO,R®,
—CO,R?, —C(O)R® and —C(O)N(R®),;

[0034] R'! and R'? are independently selected from H,
C,-Cgalkyl, C,-Csheteroalkyl, C,-Chaloalkyl, aryl, het-
eroaryl, C;-Cgeycloalkyl, and C;-Cgheterocycloalkyl,
wherein the C,-Cgalkyl, C,-Cgheteroalkyl,
C,-Cghaloalkyl, aryl, heteroaryl, C,-Cqcycloalkyl, and
C,-Cgheterocycloalkyl groups of R'* and R'? are each
optionally substituted with 1 to 3 substituents indepen-
dently selected from halogen, —CN, R®¥, —OR®, —C(0)
R®, “OC(O)R®, —C(O)OR®, —N(R®),, —NR*C(O)R?,
—NRAC(O)OR?, —C(O)N(R?®),, C5-Cgheterocycloalkyl,
[0035] —S(O),R®, —S(0),N(R®),, —NR°S(O),R?,

C,-Cghaloalkyl and C,-Chaloalkoxy;

[0036] or R'! and R'? are each independently C,-Cqalkyl
and taken together with the N atom to which they are
attached form an optionally substituted
C;-Cgheterocycloalkyl ring optionally containing an addi-
tional heteroatom selected from N, O and S;

[0037] each R* is independently selected from halogen,
—CN, -LR?, -LOR®, —OLR?®, -LR'®, -LOR'®, —OLR",



