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(57) ABSTRACT 

Pharmaceutical formulations comprising an immune 
response modi?er (IRM) chosen from imidaZoquinoline 
amines, imidaZotetrahydroquinoline amines, imidaZopyri 
dine amines, 6,7-fused cycloalkylimidazopyridine amines, 
1,2-bridged imidaZoquinoline amines, thiaZolo-quinolin 
eamines, oXaZolo-quinolinamines, thiaZolo-pyridinamines, 
oXaZolo-pyridinamines, imidaZonaphthyridine amines, tet 
rahydroimidaZonaphthyridine amines, and thiaZolonaphthy 
ridine amines; a fatty acid; and a hydrophobic, aprotic 
component miscible With the fatty acid are useful for the 
treatment of dermal associated conditions. Novel topical 
formulations are provided. In one embodiment, the topical 
formulations are advantageous for treatment of actinic kera 
tosis, postsurgical scars, basal cell carcinoma, atopic der 
matitis, and Warts. 
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PHARMACEUTICAL FORMULATION 
COMPRISING AN IMMUNE RESPONSE 

MODIFIER 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority to Provisional 
Patent Application Serial No. 60/340,605, ?led Nov. 29, 
2001 and Provisional Patent Application Serial No. 60/378, 
452, ?led May 6, 2002. 

FIELD OF THE INVENTION 

[0002] The present invention is directed to pharmaceutical 
formulations comprising at least one immune response 
modi?er chosen from imidaZoquinoline amines, imidaZopy 
ridine amines, 6,7-fused cycloalkylimidaZopyridine amines, 
1,2-bridged imidaZoquinoline amines, thiaZoloquinoline 
amines, oXaZoloquinoline amines, thiaZolopyridine amines, 
oXaZolopyridine amines, imidaZonaphthyridine amines, imi 
daZotetrahydronaphthyridine amines, and thiaZolonaphthy 
ridine amines. Embodiments of the present invention are 
directed to topical formulations for application to the skin of 
a mammal. Other embodiments of the present invention are 
directed to methods for treating dermal diseases. 

BACKGROUND 

[0003] Many imidaZoquinoline amine, imidaZopyridine 
amine, 6,7-fused cycloalkylimidaZopyridine amine, 1,2 
bridged imidaZoquinoline amine, thiaZoloquinoline amine, 
oXaZoloquinoline amine, thiaZolopyridine amine, oXaZol 
opyridine amine, imidaZonaphthyridine amine, imidaZotet 
rahydronaphthyridine amine, and thiaZolonaphthyridine 
amine compounds have demonstrated potent immunostimu 
lating, antiviral and antitumor (including anticancer) activ 
ity, and have also been shoWn to be useful as vaccine 
adjuvants. These compounds are hereinafter collectively 
referred to as “IRM” (immune response modi?er) com 
pounds. One of these IRM compounds, knoWn as imiqui 
mod, has been commercialiZed in a topical formulation, 
AldaraTM, for the treatment of anogenital Warts associated 
With human papillomavirus. 

[0004] The mechanism for the antiviral and antitumor 
activity of these IRM compounds is thought to be due in 
substantial part to enhancement of the immune response by 
induction of various important cytokines (e.g., interferons, 
interleukins, tumor necrosis factor, etc.). Such compounds 
have been shoWn to stimulate a rapid release of certain 
monocyte/macrophage-derived cytokines and are also 
capable of stimulating B cells to secrete antibodies Which 
play an important role in these IRM compounds’ antiviral 
and antitumor activities. One of the predominant immuno 
stimulating responses to these compounds is the induction of 
interferon (IFN)-ot production, Which is believed to be very 
important in the acute antiviral and antitumor activities seen. 
Moreover, up regulation of other cytokines such as, for 
eXample, tumor necrosis factor (TNF), Interleukin-1 (IL-1) 
and IL-6 also have potentially bene?cial activities and are 
believed to contribute to the antiviral and antitumor prop 
erties of these compounds. 

[0005] Although some of the bene?cial effects of IRMs 
are knoWn, the ability to provide therapeutic bene?t via 
topical application of an IRM compound for treatment of a 
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particular condition at a particular location may be hindered 
by a variety of factors. These factors include irritation of the 
skin to Which the formulation is applied, formulation Wash 
aWay, insolubility and/or degradation of the IRM compound 
in the formulation, physical instability of the formulation 
(e.g., separation of components, thickening, precipitation/ 
agglomeriZation of active ingredient, and the like), poor 
permeation, and undesired systemic delivery of the topically 
applied IRM compound. Accordingly, there is a continuing 
need for neW methods and formulations to provide the 
greatest therapeutic bene?t from this class of compounds. 

SUMMARY OF THE INVENTION 

[0006] At several locations throughout the speci?cation, 
guidance is provided through lists of examples. In each 
instance, the recited list serves only as a representative 
group; it is not meant that the list is exclusive. 

[0007] In one aspect, the present invention is directed to a 
pharmaceutical formulation comprising an immune 
response modi?er selected from imidaZoquinoline amines, 
imidaZotetrahydroquinoline amines, imidaZopyridine 
amines, 6,7-fused cycloalkylimidaZopyridine amines, 1,2 
bridged imidaZoquinoline amines, thiaZoloquinoline 
amines, oXaZoloquinoline amines, thiaZolopyridine amines, 
oXaZolopyridine amines, imidaZonaphthyridine amines, imi 
daZotetrahydronaphthyridine amines, and thiaZolonaphthy 
ridine amines; a fatty acid; a hydrophobic, aprotic compo 
nent miscible With the fatty acid and comprising a 
hydrocarbyl group of 7 or more carbon atoms; and a 
hydrophilic viscosity enhancing agent selected from cellu 
lose ethers and carbomers. 

[0008] In one embodiment, the pharmaceutical formula 
tion comprises an immune response modi?er selected from 
imidaZonaphthyridine amines, imidaZotetrahydronaphthyri 
dine amines, and thiaZolonaphthyridine amines; a fatty acid; 
and a hydrophobic, aprotic component miscible With the 
fatty acid and comprising a hydrocarbyl group of 7 or more 
carbon atoms. 

[0009] The formulation can further comprise one or more 
of a preservative system, an emulsi?er, and Water. 

[0010] In another aspect, the present invention is directed 
to a method of treatment of a dermal associated condition 
comprising applying to skin a topical formulation compris 
ing an immune response modi?er selected from imidaZo 
quinoline amines, imidaZotetrahydroquinoline amines, imi 
daZopyridine amines, 6,7-fused cycloalkylimidaZopyridine 
amines, 1,2-bridged imidaZoquinoline amines, thiaZolo 
quinoline amines, oXaZoloquinoline amines, thiaZolopyri 
dine amines, oXaZolopyridine amines, imidaZonaphthyridine 
amines, imidaZotetrahydronaphthyridine amines, and thiaZ 
olonaphthyridine amines; a fatty acid; a hydrophobic, apro 
tic component miscible With the fatty acid and comprising a 
hydrocarbyl group of 7 or more carbon atoms; and a 
hydrophilic viscosity enhancing agent selected from cellu 
lose ethers and carbomers. 

[0011] In one embodiment, the method of treatment of a 
dermal associated condition comprises applying to skin a 
formulation comprising an immune response modi?er 
selected from imidaZonaphthyridine amines, imidaZotet 
rahydronaphthyridine amines, and thiaZolonaphthyridine 
amines; a fatty acid; and a hydrophobic, aprotic component 
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miscible With the fatty acid and comprising a hydrocarbyl 
group of 7 or more carbon atoms. 

[0012] In other embodiments, the method of treatment of 
a dermal associated condition comprises applying to skin a 
formulation comprising an immune response modi?er 
selected from imidaZonaphthyridine amines, imidaZotet 
rahydronaphthyridine amines, and thiaZolonaphthyridine 
amines; a fatty acid; a hydrophobic, aprotic component 
miscible With the fatty acid and comprising a hydrocarbyl 
group of 7 or more carbon atoms; and further comprising 
one or more of a preservative system, an emulsi?er, and 
Water. 

[0013] In one embodiment, the dermal associated condi 
tion is selected from actinic keratosis, postsurgical scars, 
basal cell carcinoma, atopic dermatitis, and Warts. 

[0014] In another aspect, the present invention is directed 
to a method for delivering an immune response modi?er to 
a dermal surface, the method comprising the steps of select 
ing a formulation comprising a compound selected from 
imidaZoquinoline amines, imidaZotetrahydroquinoline 
amines, imidaZopyridine amines, 6,7-fused cycloalkylimi 
daZopyridine amines, 1,2-bridged imidaZoquinoline amines, 
thiaZoloquinoline amines, oXaZolo-quinoline amines, thiaZ 
olopyridine amines, oXaZolopyridine amines, imidaZonaph 
thyridine amines, imidaZotetrahydronaphthyridine amines, 
and thiaZolonaphthyridine amines; a fatty acid; a hydropho 
bic, aprotic component miscible With the fatty acid and 
comprising a hydrocarbyl group of 7 or more carbon atoms; 
and a hydrophilic viscosity enhancing agent selected from 
cellulose ethers and carbomers; and applying the selected 
formulation to the dermal surface for a time suf?cient to 
alloW the formulation to deliver the IRM to the dermal 
surface. 

[0015] In one embodiment, the selected formulation com 
prises an immune response modi?er selected from imida 
Zonaphthyridine amines, imidaZotetrahydronaphthyridine 
amines, and thiaZolonaphthyridine amines; a fatty acid; and 
a hydrophobic, aprotic component miscible With the fatty 
acid and comprising a hydrocarbyl group of 7 or more 
carbon atoms. 

[0016] Unless otherWise indicated, all numbers eXpressing 
quantities, ratios, and numerical properties of ingredients, 
reaction conditions, and so forth used in the speci?cation 
and claims are to be understood as being modi?ed in all 
instances by the term “about”. 

[0017] As used herein, “a” or “an” or “the” are used 
interchangeably With “at least one”, to mean “one or more” 
of the element being modi?ed. 

DETAILED DESCRIPTION 

[0018] In one aspect, the present invention is directed to a 
formulation comprising an immune response modi?er com 
pound selected from imidaZoquinoline amines, imidaZotet 
rahydroquinoline amines, imidaZopyridine amines, 6,7 
fused cycloalkylimidaZopyridine amines, 1,2-bridged 
imidaZoquinoline amines, thiaZoloquinoline amines, 
oXaZoloquinoline amines, thiaZolopyridine amines, oXaZol 
opyridine amines, imidaZonaphthyridine amines, imida 
Zotetrahydronaphthyridine amines, and thiaZolonaphthyri 
dine amines; a fatty acid; a hydrophobic, aprotic component 
miscible With the fatty acid and comprising a hydrocarbyl 
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group of 7 or more carbon atoms, and a hydrophilic viscosity 
enhancing agent selected from cellulose ethers and car 
bomers. 

[0019] These immune response modi?er compounds, 
methods of making them, methods of using them and 
compositions containing them are disclosed in Us. Pat. 
Nos. 4,689,338; 4,929,624; 4,988,815; 5,037,986; 5,175, 
296; 5,238,944; 5,266,575; 5,268,376; 5,346,905; 5,352, 
784; 5,367,076; 5,389,640; 5,395,937; 5,446,153; 5,482, 
936; 5,693,811; 5,741,908; 5,756,747; 5,939,090; 6,039, 
969; 6,083,505; 6,110,929; 6,194,425; 6,245,776; 6,331, 
539; 6,376,669; and 6,451,810; European Patent 0 394 026; 
US Publication 2002/0055517; and PCT Publications WO 
00/47719; WO 00/76518; WO 01/74343; WO 02/46188; 
WO 02/46189; WO 02/46190; WO 02/46191; WO 
02/46192; WO 02/46193; WO 02/46194; and WO 02/46749 
the disclosures of Which are incorporated by reference 
herein. 

[0020] As noted above, many of the IRM compounds 
useful in the present invention have demonstrated signi?cant 
immunomodulating activity. In certain embodiments of the 
present invention, the IRM compound can be chosen from 
imidaZoquinoline amines, for eXample, 1H-imidaZo[4,5-c] 
quinolin-4-amines de?ned by one of Formulas I-V beloW: 

[0021] Wherein 
[0022] R11 is chosen from alkyl of one to ten carbon 

atoms, hydroXyalkyl of one to siX carbon atoms, 
acyloXyalkyl Wherein the acyloXy moiety is alkanoy 
loXy of tWo to four carbon atoms or benZoyloXy, and 
the alkyl moiety contains one to siX carbon atoms, 
benZyl, (phenyl)ethyl and phenyl, said benZyl, (phe 
nyl)ethyl or phenyl substituent being optionally sub 
stituted on the benZene ring by one or tWo moieties 
independently chosen from alkyl of one to four 
carbon atoms, alkoXy of one to four carbon atoms 
and halogen, With the proviso that if said benZene 
ring is substituted by tWo of said moieties, then said 
moieties together contain no more than siX carbon 

atoms; 
[0023] R21 is chosen from hydrogen, alkyl of one to 

eight carbon atoms, benZyl, (phenyl)ethyl and phe 
nyl, the benZyl, (phenyl)ethyl or phenyl substituent 
being optionally substituted on the benZene ring by 
one or tWo moieties independently chosen from alkyl 
of one to four carbon atoms, alkoXy of one to four 
carbon atoms and halogen, With the proviso that 
When the benZene ring is substituted by tWo of said 
moieties, then the moieties together contain no more 
than siX carbon atoms; and 

[0024] each R1 is independently chosen from alkoXy 
of one to four carbon atoms, halogen, and alkyl of 



(Ran/0 R12 

[0028] 

(R9110 
[0029] wherein 
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one to four carbon atoms, and n is an integer from 0 
to 2, With the proviso that if n is 2, then said R1 
groups together contain no more than siX carbon 
atoms; 

NH; 

N 
N \ 

0 TH 
Wherein 

[0026] R12 is chosen from straight chain or branched 
chain alkenyl containing tWo to ten carbon atoms and 
substituted straight chain or branched chain alkenyl 
containing tWo to ten carbon atoms, Wherein the 
substituent is chosen from straight chain or branched 
chain alkyl containing one to four carbon atoms and 
cycloalkyl containing three to siX carbon atoms; and 
cycloalkyl containing three to siX carbon atoms 
substituted by straight chain or branched chain alkyl 
containing one to four carbon atoms; and 

[0027] R22 is chosen from hydrogen, straight chain or 
branched chain alkyl containing one to eight carbon 
atoms, benZyl, (phenyl)ethyl and phenyl, the benZyl, 
(phenyl)ethyl or phenyl substituent being optionally 
substituted on the benzene ring by one or tWo 
rnoieties independently chosen from straight chain or 
branched chain alkyl containing one to four carbon 
atoms, straight chain or branched chain alkoXy con 
taining one to four carbon atoms, and halogen, With 
the proviso that When the benZene ring is substituted 
by tWo such rnoieties, then the rnoieties together 
contain no more than siX carbon atoms; and 

each R2 is independently chosen from straight 
chain or branched chain alkoXy containing one to 
four carbon atoms, halogen, and straight chain or 
branched chain alkyl containing one to four carbon 
atoms, and n is an integer from Zero to 2, With the 
proviso that if n is 2, then said R2 groups together 
contain no more than siX carbon atoms; 

III 
NH2 

N N\ o 

[0030] R23 is chosen from hydrogen, straight chain or 
branched chain alkyl of one to eight carbon atoms, 
benZyl, (phenyl)ethyl and phenyl, the benZyl, (phe 
nyl)ethyl or phenyl substituent being optionally sub 
stituted on the benZene ring by one or tWo rnoieties 
independently chosen from straight chain or 
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branched chain alkyl of one to four carbon atoms, 
straight chain or branched chain alkoXy of one to 
four carbon atoms, and halogen, With the proviso that 
When the benZene ring is substituted by tWo such 
rnoieties, then the rnoieties together contain no more 
than siX carbon atoms; and 

[0031] each R3 is independently chosen from straight 
chain or branched chain alkoXy of one to four carbon 
atoms, halogen, and straight chain or branched chain 
alkyl of one to four carbon atoms, and n is an integer 
from Zero to 2, With the proviso that if n is 2, then 
said R3 groups together contain no more than siX 
carbon atoms; 

IV 
NH; 

N 
N \ 

0 TH 
Q R14 

[0032] Wherein 

[0033] R14 is —CHRXRy Wherein Ry is hydrogen or a 
carbon-carbon bond, With the proviso that When Ry 
is hydrogen RX is alkoXy of one to four carbon atoms, 
hydroXyalkoXy of one to four carbon atoms, l-alky 
nyl of tWo to ten carbon atoms, tetrahydropyranyl, 
alkoXyalkyl Wherein the alkoXy rnoiety contains one 
to four carbon atoms and the alkyl moiety contains 
one to four carbon atoms, or 2-, 3-, or 4-pyridyl, and 
With the further proviso that When Ry is a carbon 
carbon bond Ry and RX together form a tetrahydro 
furanyl group optionally substituted With one or 
more substituents independently chosen from 
hydroXy and hydroXyalkyl of one to four carbon 
atoms; 

[0034] R24 is chosen from hydrogen, alkyl of one to 
four carbon atoms, phenyl, and substituted phenyl 
Wherein the substituent is chosen from alkyl of one 
to four carbon atoms, alkoXy of one to four carbon 
atoms, and halogen; and 

[0035] R4 is chosen from hydrogen, straight chain or 
branched chain alkoXy containing one to four carbon 
atoms, halogen, and straight chain or branched chain 
alkyl containing one to four carbon atoms; 

NH; 

N 

0 TH 
Q R15 
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[0036] wherein [0043] and a pharmaceutically acceptable salt of any 
[0037] R15 is chosen from: hydrogen; straight chain of the foregomg' 

or branched chain alkyl containing one to ten carbon [0044] The IRM Compound can also be chosen from 6,7 
atoms and Substituted Straight Chain of branched fused cycloalkylimidaZopyridine amines de?ned by For 
chain alkyl containing one to ten carbon atoms, mula VI below; 
Wherein the substituent is chosen from cycloalkyl 
containing three to siX carbon atoms and cycloalkyl 
containing three to siX carbon atoms substituted by VI 
straight chain or branched chain alkyl containing one NHZ 
to four carbon atoms; straight chain or branched 
chain alkenyl containing tWo to ten carbon atoms and N N 

substituted straight chain or branched chain alkenyl G yRzs 
containing tWo to ten carbon atoms, Wherein the N 
substituent is chosen from cycloalkyl containing | 
three to siX carbon atoms and cycloalkyl containing R6/|_(CH2)m R16 
three to siX carbon atoms substituted by straight 
chain or branched chain alkyl containing one to four 
carbon atoms; hydroXyalkyl of one to siX carbon [0045] wherein m is 1, 2, or 3; 
atoms; alkoxyalkyl Wherein the alkoXy moiety con 
tains one to four carbon atoms and the alkyl moiety 
contains one to siX carbon atoms; acyloXyalkyl 
Wherein the acyloXy moiety is alkanoyloXy of tWo to 
four carbon atoms or benZoyloXy, and the alkyl 
moiety contains one to siX carbon atoms; benZyl; 
(phenyl)ethyl; and phenyl; said benZyl, (phenyl 
)ethyl or phenyl substituent being optionally substi 
tuted on the benZene ring by one or tWo moieties 
independently chosen from alkyl of one to four 
carbon atoms, alkoXy of one to four carbon atoms, 
and halogen, With the proviso that When said ben 
Zene ring is substituted by tWo of said moieties, then 
the moieties together contain no more than siX car 

bon atoms; 

[0046] R16 is chosen from hydrogen; cyclic alkyl of 
three, four, or ?ve carbon atoms; straight chain or 
branched chain alkyl containing one to ten carbon 
atoms and substituted straight chain or branched 
chain alkyl containing one to ten carbon atoms, 
Wherein the substituent is chosen from cycloalkyl 
containing three to siX carbon atoms and cycloalkyl 
containing three to siX carbon atoms substituted by 
straight chain or branched chain alkyl containing one 
to four carbon atoms; ?uoro- or chloroalkyl contain 
ing from one to ten carbon atoms and one or more 

?uorine or chlorine atoms; straight chain or branched 
chain alkenyl containing tWo to ten carbon atoms and 
substituted straight chain or branched chain alkenyl 
containing tWo to ten carbon atoms, Wherein the 

[0038] R25 is substituent is chosen from cycloalkyl containing 
three to siX carbon atoms and cycloalkyl containing 
three to siX carbon atoms substituted by straight 

X chain or branched chain alkyl containing one to four 

44 carbon atoms; hydroXyalkyl of one to siX carbon 
RT atoms; alkoxyalkyl Wherein the alkoXy moiety con 

RS tains one to four carbon atoms and the alkyl moiety 
contains one to siX carbon atoms; acyloXyalkyl 

- Wherein the acyloXy moiety is alkanoyloXy of tWo to 
[0039] Wherem four carbon atoms or benZoyloXy, and the alkyl 

[0040] Rs and RT are independently chosen from moiety contains one to siX carbon atoms, With the 
hydrogen, alkyl of One to four Carbon atoms, PnenyL proviso that any such alkyl, substituted alkyl, alk 
and substituted phenyl Wherein the substituent is enyLsnbsnnned alkenypnydroxyalkyl, alkoxyalkyl, 
chosen from alkyl of One to four Carbon at0InS> or acyloXyalkyl group does not have a fully carbon 
alkoxy of One to four Carbon at0InS> and halogen; substituted carbon atom bonded directly to the nitro 

[0041] X is chosen from alkoXy containing one to gen atom; benZyl; (phenyDethyl; and phenyl; Said 
four carbon atoms, alkoxyalkyl Wherein the alkoXy benZyL (phenybethyl of phenyl substituent being 
moiety contains one to four carbon atoms and the Optionally Substituted 0n the benzene ring by One or 
alkyl moiety Contains one to four Carbon atoms, tWo moieties independently chosen from alkyl of one 
nydroxyalkyl of one to four Carbon atoms, naloalkyl to four carbon atoms, alkoXy of one to four carbon 
of one to four carbon atoms, alkylamido Wherein the atoms, and halogen With the Proviso that When Said 
alkyl group Contains one to four Carbon atoms, benZene ring is substituted by tWo of said moieties, 
amino, substituted amino Wherein the substituent is then the moieties together contain no more than six 
alkyl or hydroXyalkyl of one to four carbon atoms, Carbon atOnls; 

aZido, chloro, hydroXy, l-morpholino, l-pyrrolidino, [0047] and _CHRXRy 
alkylthio of one to four carbon atoms; and 

[0042] R5 is chosen from hydrogen, straight chain or [0048] Wherem 
branched chain alkoXy containing one to four carbon [0049] Ry is hydrogen or a carbon-carbon bond, With 
atoms, halogen, and straight chain or branched chain the proviso that When Ry is hydrogen RX is alkoxy of 
alkyl containing one to four carbon atoms; one to four carbon atoms, hydroXyalkoXy of one to 
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four carbon atoms, l-alkynyl of tWo to ten carbon 
atoms, tetrahydropyranyl, alkoxyalkyl wherein the 
alkoXy moiety contains one to four carbon atoms and 
the alkyl moiety contains one to four carbon atoms, 
or 2-, 3-, or 4-pyridyl, and With the further proviso 
that When Ry is a carbon-carbon bond Ry and RX 
together form a tetrahydrofuranyl group optionally 
substituted With one or more substituents indepen 
dently chosen from hydroXy and hydroXyalkyl of 
one to four carbon atoms, 

[0050] R26 is chosen from hydrogen, straight chain or 
branched chain alkyl containing one to eight carbon 
atoms, straight chain or branched chain hydroXyalkyl 
containing one to siX carbon atoms, morpholi 
noalkyl, benZyl, (phenyl)ethyl and phenyl, the ben 
Zyl, (phenyl)ethyl or phenyl substituent being 
optionally substituted on the benZene ring by a 
moiety chosen from methyl, methoXy, and halogen; 
and 

[0051] —C(RS)(RT)(X) Wherein RS and RT are inde 
pendently chosen from hydrogen, alkyl of one to 
four carbon atoms, phenyl, and substituted phenyl 
Wherein the substituent is chosen from alkyl of one 
to four carbon atoms, alkoXy of one to four carbon 
atoms, and halogen; 

[0052] X is chosen from alkoXy containing one to 
four carbon atoms, alkoxyalkyl Wherein the alkoXy 
moiety contains one to four carbon atoms and the 
alkyl moiety contains one to four carbon atoms, 
haloalkyl of one to four carbon atoms, alkylamido 
Wherein the alkyl group contains one to four carbon 
atoms, amino, substituted amino Wherein the sub 
stituent is alkyl or hydroXyalkyl of one to four 
carbon atoms, aZido, alkylthio of one to four carbon 
atoms, and morpholinoalkyl Wherein the alkyl moi 
ety contains one to four carbon atoms, and 

[0053] R6 is chosen from hydrogen, ?uoro, chloro, 

[0054] 

straight chain or branched chain alkyl containing one 
to four carbon atoms, and straight chain or branched 
chain ?uoro- or chloroalkyl containing one to four 
carbon atoms and at least one ?uorine or chlorine 
atom; and pharmaceutically acceptable salts thereof. 

In other embodiments of the present invention, the 
IRM compound can be chosen from imidaZopyridine amines 
de?ned by Formula VII beloW: 

VII 
NHZ 

/ N 
N 

I \>—R27 \ R67 T 
R77 R17 

[0055] Wherein 

[0056] R17 is chosen from hydrogen; —CH2RW 
Wherein RW is chosen from straight chain, branched 
chain, or cyclic alkyl containing one to ten carbon 
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atoms, straight chain or branched chain alkenyl 
containing tWo to ten carbon atoms, straight chain or 
branched chain hydroXyalkyl containing one to siX 
carbon atoms, alkoxyalkyl Wherein the alkoXy moi 
ety contains one to four carbon atoms and the alkyl 
moiety contains one to siX carbon atoms, and phe 
nylethyl; and —CH=CRZRZ Wherein each RZ is 
independently straight chain, branched chain, or 
cyclic alkyl of one to siX carbon atoms; 

[0057] R27 is chosen from hydrogen; straight chain or 
branched chain alkyl containing one to eight carbon 
atoms; straight chain or branched chain hydroXy 
alkyl containing one to siX carbon atoms; alkoXy 
alkyl Wherein the alkoXy moiety contains one to four 
carbon atoms and the alkyl moiety contains one to 
siX carbon atoms; benZyl, (phenyl)ethyl and phenyl, 
the benZyl, (phenyl)ethyl oand phenyl being option 
ally substituted on the benZene ring by a moiety 
chosen from methyl, methoXy, and halogen; and 
morpholinoalkyl Wherein the alkyl moiety contains 
one to four carbon atoms; 

[0058] R67 and R77 are independently chosen from 
hydrogen and alkyl of one to ?ve carbon atoms, With 
the proviso that R67 and R77 taken together contain 
no more than siX carbon atoms, and With the further 
proviso that When R77 is hydrogen then R67 is other 
than hydrogen and R27 is other than hydrogen or 
morpholinoalkyl, and With the further proviso that 
When R67 is hydrogen then R77 and R27 are other than 
hydrogen; 

[0059] and pharmaceutically acceptable salts thereof. 
In yet another embodiment of the present inven 

tion, the IRM compound can be chosen from 1,2-bridged 
imidaZoquinoline amines de?ned by Formula VIII beloW: 

VIII 
NHZ 

NC) 
CH2 Z 
V 

[0061] Wherein 
[0062] Z is chosen from: 

[0063] —(CH2)p— Wherein p is 1 to 4; 

[0064] —(CH2)a—C(RDRE)(CH2)b—, Wherein a 
and b are integers and a+b is 0 to 3, RD is hydrogen 
or alkyl of one to four carbon atoms, and RE is 
chosen from alkyl of one to four carbon atoms, 
hydroXy, —ORF Wherein RF is alkyl of one to four 
carbon atoms, and —NRGR‘G Wherein RG and R‘G 
are independently hydrogen or alkyl of one to four 
carbon atoms; and 

[0065] —(CH2)a—(Y)—(CH2)b— Wherein a and 
b are integers and a+b is 0 to 3, and Y is O, S, or 
—NRJ— Wherein RJ is hydrogen or alkyl of one 
to four carbon atoms; 
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[0066] and wherein q is 0 or 1 and R8 is chosen 
from alkyl of one to four carbon atoms, alkoXy of 
one to four carbon atoms, and halogen, 

[0067] and pharmaceutically acceptable salts 
thereof. 

[0068] In a further embodiment, the IRM compound can 
be chosen from thiaZoloquinoline amines, oXaZoloquinoline 
amines, thiaZolonaphthyridine amines, thiaZolopyridine 
amines, and oXaZolopyridine amines of Formula IX: 

IX 
NH; 

N 
N / \ 

I >iR29 \ R39 R19 

R49 

[0069] Wherein: 

[0070] R19 is chosen from oxygen, sulfur and sele 
nium; 

[0071] R29 is chosen from 

[0072] 
[0073] 
[0074] 
[0075] 
[0076] 
[0077] 
[0078] 
[0079] 
[0080] 
[0081] 
[0082] 
[0083] 
[0084] 
[0085] 
[0086] 
[0087] 
[0088] 
[0089] 
[0090] 
[0091] 
[0092] 

-hydrogen; 
-alkyl; 
-alkyl-OH; 
-haloalkyl; 
-alkenyl; 
-alkyl-X-alkyl; 
-alkyl-X-alkenyl; 
-alkenyl-X-alkyl; 
-alkenyl-X-alkenyl; 
'a1ky1'N(R59)2; 
-alkyl-N3; 
-a11<y1-O—C(O)—N(RSQ)Z; 
-heterocyclyl; 
-alkyl-X-heterocyclyl; 
-alkenyl-X-heterocyclyl; 
-aryl; 
-alkyl-X-aryl; 
-alkenyl-X-aryl; 
-heteroaryl; 
-alkyl-X-heteroaryl; and 

-alkenyl-X-heteroaryl; 

[0093] R39 and R49 are each independently: 

[0094] 
[0095] 
[0096] 

-hydrogen; 
—X-alkyl; 

-halo; 

[0097] 
[0098] 
[0099] 
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or When taken together, R39 and R49 form a 
fused aromatic, heteroaromatic, cycloalkyl or het 
erocyclic ring; 

[0100] X is chosen from —O—, —S—, —NR59—, 

and 

[0101] 
[0102] an 

[0103] 

each R59 is independently H or C1_8alkyl; 

d pharmaceutically acceptable salts thereof. 

In another embodiment, the IRM compound can be 
chosen from imidaZonaphthyridine amines and imidaZotet 
rahydronaphthyridine amines of Formulae X and XI beloW: 

=CR—CR=CR—N=; 

[0106] R110 is chosen from: 

[0107] 
[0108] 

-hydrogen; 
—C1_2Oalkyl or C2_2Oalkenyl that is unsub 

stituted or substituted by one or more substituents 
chosen from: 

[0109] 
[0110] 
[0111] 
[0112] 
[0113] 
[0114] 
[0115] 
[0116] 
[0117] 
[0118] 
[0119] 
[0120] 
[0121] 
[0122] 
[0123] 
[0124] -halogen; 
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[0185] 
[0186] 
[0187] 

-halogen; 

—NO2; 
—OH; and 

[0195] —SH; and 

[0196] —C1_2Oalkyl-NR311-Q-X—R411 or —CZV 
26alkenyl-NR311-Q-X—R411 wherein Q is —CO— 
or —SO2—; X is a bond, —O— or —NR311— 
and R 411 is aryl; heteroaryl; heterocyclyl; or —C1_ 
zoalkyl or C2_2Oalkenyl that is unsubstituted or 
substituted by one or more substituents chosen 

[0217] 
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Wherein Y is —N— or —CR—; 

[0218] R211 is chosen from: 

[0219] 
[0220] 
[0221] 
[0222] 
[0223] 
[0224] 
[0225] 

one or more substituents chosen from: 

[0226] 
[0227] 
[0228] 
[0229] 
[0230] 
[0231] 
[0232] 
[0233] 
[0234] 
[0235] 
[0236] 

[0237] 

-aryl; 
-heteroaryl; 
-heterocyclyl; 

—CO-aryl; and 

—CO-heteroaryl; 

each R311 is independently chosen from 
hydrogen and C1_1Oalkyl; and 

[0238] each R is independently chosen from 
hydrogen, C1_1Oalkyl, C1_1OalkoXy, halogen and 
tri?uoromethyl, 

[0239] 

[0240] 

and pharmaceutically 
thereof. 

acceptable salts 

In a further embodiment, the IRM compound can 
be chosen from imidaZoquinoline amines and imidaZotet 
rahydroquinoline amines, for eXample, 1H-imidaZo[4,5-c] 
quinolin-4-amines and tetrahydro-1H-imidaZo[4,5-c]quino 
lin-4-amines de?ned by Formulas XII, XIII and XIV beloW: 

XII 

[0241] Wherein 

[0242] R112 is -alkyl-NR312—CO—R412 or -alkenyl 
NR —CO—R412 Wherein R412 is aryl, heteroaryl, 

312 

alkyl or alkenyl, each of Which may be unsubstituted 
or substituted by one or more substituents chosen 
from: 
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[0454] -aryl; 
[0455] -substituted aryl; 

[0456] -heteroaryl; 
[0457] -substituted heteroaryl; 

[0458] -heterocyclyl; 
[0459] -substituted heterocyclyl; 

[0460] —CO-aryl; 

[0461] —CO-(substituted aryl); 
[0462] —CO-heteroaryl; and 

[0463] —CO-(substituted heteroaryl); 
[0464] each R314 is independently chosen from 

hydrogen and C1_1Oalkyl; 

[0465] R514 is chosen from hydrogen, C1_1Oalkyl, and 
R414 and R514 can combine to form a 3 to 7 mem 
bered heterocyclic or substituted heterocyclic ring; 

[0466] v is 0 to 4 and each R14 present is indepen 
dently chosen from C1_1Oalkyl, C1_1OalkoXy, halogen 
and tri?uoromethyl, 

[0467] and pharmaceutically acceptable salts thereof. 

[0468] In yet another embodiment, the IRM compound 
can be chosen from imidaZoquinoline amines and imida 
Zotetrahydroquinoline amines, for example, 1H-imidaZo[4, 
5-c]quinolin-4-amines and tetrahydro-1H-imidaZo[4,5-c] 
quinolin-4-amines de?ned by Formulas XV, XVI, XVII, 
XVIII, XIX, XX, XXI, XXII, XXIII, XXIV, XXV, and 
XXVI beloW 

XV 
NHZ 

N N \ 

I \>—R215 
/ N 

| | 
(Rl5)v/ / X—O—R115 

[0469] Wherein: 

[0470] X is —CHR515—, —CHR515-alkyl-, or 
—CHR515-alkenyl-; 
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[0485] R215 is chosen from: 

[0486] 
[0487] 
[0488] 
[0489] 
[0490] 
[0491] 
[0492] 
[0493] 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 
-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyl; 

[0494] -alkyl-Y-aryl; and 

[0495] -alkyl or alkenyl substituted by one or more 
substituents selected from the group consisting of: 

[0496] —OH; 
[0497] 
[0498] 
[0499] 
[0500] 
[0501] 
[0502] 
[0503] 
[0504] 
[0505] 

-halogen; 

—N(R515)2; 
—CO—N(R515)2; 
—CO—C1_1Oalkyl; 
—CO—O—C1_10alkyl; 

—N3; 
-aryl; 

-heteroaryl; 
-heterocyclyl; 

[0506] —CO-aryl; and 

[0507] —CO-heteroaryl; 

[0508] R315 is :0 or :5; 

[0509] R415 is alkyl or alkenyl, Which may be inter 
rupted by one or more —O— groups; 

[0510] 
[0511] R615 is a bond, alkyl, or alkenyl, Which may be 

interrupted by one or more —O— groups; 

[0512] R715 is H, C1_1Oalkyl, arylalkyl, or R415 and 
R715 can join together to form a 5 to 7 membered 
heterocylcic ring; 

[0513] R815 is H, C1_1Oalkyl, or R715 and R815 can 
join together to form a 5 to 7 membered heterocyclic 
ring; 

each R515 is independently H or C1_1Oalkyl; 















heteroaryl; and 

[0889] R225 is chosen from: 

[0890] 
[0891] 
[0892] 
[0893] 
[0894] 
[0895] 
[0896] 
[0897] 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aryl; 
-heteroaryl; 
-heterocyclyl; 
-alkyl-Y- alkyl; 
-alkyl-Y- alkenyl; 

[0898] -alkyl-Y-aryl; and 
[0899] -alkyl or alkenyl substituted by one or more 

substituents chosen from: 

[0900] _on; 

[0901] 
[0902] 
[0903] 
[0904] 
[0905] 
[0906] 
[0907] 
[0908] 
[0909] 
[0910] 
[0911] 

[0912] 
[0913] each R425 is independently alkyl or alkenyl, 
Which may be interrupted by one or more —O— 
groups; 

[0914] 
[0915] R625 is a bond, alkyl, or alkenyl, Which may be 

interrupted by one or more —O— groups; 

[0916] R725 is H, C1_1Oalkyl Which may be inter 
rupted by a hetero atom, or R725 can join With R525 
to form a 5 to 7 membered heterocyclic ring; 

-aryl; 
-heteroaryl; 

-heterocyclyl; 
—CO-aryl; and 

—CO-heteroaryl; 

each R325 is :0 or :5; 

each R525 is independently H or C1_1Oalkyl; 
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[0917] R825 is H, C1_1Oalkyl, arylalkyl, or R425 and 
R825 can join together to form a 5 to 7 membered 
heterocyclic ring; 

[0918] R925 is C1_1Oalkyl Which can join together 
With R825 to form a 5 to 7 membered heterocyclic 
ring; 

[0919] each Y is independently —O— or —S(O)O_ 
2—; 

[0920] Z is a bond, —CO—, or —SO2—; 

[0921] v is 0 to 4; and 

[0922] each R25 present is independently chosen 
from C1_1Oalkyl, C1_1OalkoXy, hydroXy, halogen and 
tri?uoromethyl; 

XXVI 
NH; 

N N \ 

I \>—R22s 
/ N 

| 
(R26)V/ X—0—R126 

[0923] Wherein: 

[0924] X is —CHR526—, —CHR526-alkyl-, or 
—CHR526-alkenyl-; 

[0925] R126 is chosen from: 

heteroaryl; and 

[0937] R226 is chosen from: 

[0938] 
[0939] 

-hydrogen; 
-alkyl; 










































