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ABSTRACT 

lmidaZoquinoline and tetrahydroimidaZoquinoline com 
pounds that contain amide functionality at the 1-position are 
useful as immune response modi?ers. The compounds and 
compositions of the invention can induce the biosynthesis of 
various cytokines and are useful in the treatment of a variety 
of conditions including viral diseases and neoplastic diseases. 
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AMIDE SUBSTITUTED 
IMIDAZOQUINOLINES 

FIELD OF THE INVENTION 

[0001] This invention relates to imidaZoquinoline com 
pounds that have an amide containing sub stituent at the 1-po 
sition, and to pharmaceutical compositions containing such 
compounds. A further aspect of this invention relates to the 
use of these compounds as immunomodulators, for inducing 
cytokine biosynthesis in animals, and in the treatment of 
diseases, including viral and neoplastic diseases. 

BACKGROUND OF THE INVENTION 

[0002] The ?rst reliable report on the 1H-imidaZo[4,5-c] 
quinoline ring system, Backman et al., .1. Org. Chem. 15, 
1278-1284 (1950) describes the synthesis of 1-(6-methoxy 
8-quinolinyl)-2-methyl-1H-imidaZo[4,5 -c]quinoline for pos 
sible use as an antimalarial agent. Subsequently, syntheses of 
various substituted 1H-imidaZo[4,5-c]quinolines Were 
reported. For example, Jain et al., J. Med. Chem. 1 1, pp. 87-92 
(1968), synthesiZed the compound 1-[2-(4-piperidyl)ethyl] 
1H-imidaZo[4,5-c]quinoline as a possible anticonvulsant and 
cardiovascular agent. Also, Baranov et al., Chem. Abs. 85, 
94362 (1976), have reported several 2-oxoimidaZo[4,5-c] 
quinolines, and Berenyi et al., J. Helerocyclic Chem. 18, 
1537-1540 (1981), have reported certain 2-oxoimidaZo[4,5 
c]quinolines. 
[0003] Certain 1H-imidaZo[4,5-c]quinolin-4-amines and 
1- and 2-sub stituted derivatives thereof Were later found to be 
useful as antiviral agents, bronchodilators and immunomodu 
lators. These are described in, inter alia, US. Pat. Nos. 4,689, 
338; 4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; 
and 5,389,640, all of Which are incorporated herein by refer 
ence. 

[0004] There continues to be interest in the imidaZoquino 
line ring system. For example, EP 894 797 describes imida 
Zoquinoline compounds that bear an amide containing sub 
stituent at the 1-position. The active compounds of this series 
require a terminal amine sub stituent that may be incorporated 
into a heterocyclic ring. As another example, WO 00/09506 
describes imidaZopyridine and imidaZoquinoline compounds 
that may have an amide or urea containing substituent at the 
1-position. The compounds described in this publication as 
having utility contain a 1-substituent Wherein the amide or 
urea nitrogen is part of a heterocyclic ring. Despite these 
attempts to identify compounds that are useful as immune 
response modi?ers, there is a continuing need for compounds 
that have the ability to modulate the immune response, by 
induction of cytokine biosynthesis or other mechanisms. 

SUMMARY OF THE INVENTION 

[0005] We have found a neW class of compounds that are 
useful in inducing cytokine biosynthesis in animals. Accord 
ingly, this invention provides imidaZoquinoline-4-amine and 
tetrahydroimidaZoquinoline-4-amine compounds that have 
an amide containing substituent at the 1-position. The com 
pounds Which have been found to be useful inducers of cytok 
ine biosynthesis are de?ned by Formulae (I), (la), and (lb), 
Which are de?ned in more detail infra. These compounds 
share the general structural formula (I): 
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(I) 

Wherein R1, R2, and R are as de?ned herein for each class of 
compounds having formulas (I), (la), and (lb). The invention 
also provides novel compounds of formulas (Ic), (Id), and (Ie) 
as de?ned herein, Which compounds are also useful as 
immune response modi?ers and Which also have the same 
general structural formula (I) above. 
[0006] The compounds of Formulae (I), (Ia), (Ib), (Ic), (Id), 
and (Ie) are useful as immune response modi?ers due to their 
ability to induce cytokine biosynthesis and otherWise modu 
late the immune response When administered to animals. This 
makes the compounds useful in the treatment of a variety of 
conditions such as viral diseases and tumors that are respon 
sive to such changes in the immune response. 
[0007] The invention further provides pharmaceutical 
compositions containing the immune response modifying 
compounds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an animal, and/or 
treating a neoplastic disease in an animal by administering a 
compound of Formula (I), (Ia), (Ib), (Ic), (Id), or (Ie) to the 
animal. 
[0008] In addition, methods of synthesizing the compounds 
of the invention and intermediates useful in the synthesis of 
these compounds are provided. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] As mentioned earlier, We have found that certain 
compounds induce cytokine biosynthesis and modify the 
immune response in animals. Such compounds are repre 
sented by Formulae (I), (la), (Ib), (Ic), (Id), and (Ie), as shoWn 
beloW. 
[0010] The invention provides pharmaceutical composi 
tions containing a therapeutically effective amount of a com 
pound of Formula (I): 

(I) 

Wherein 
[0011] R1 is -alkyl-NR34COiR4 or -alkenyl-NR3i 
COiR4 Wherein R4 is aryl, heteroaryl, alkyl or alkenyl, each 
of Which may be unsubstituted or substituted by one or more 
substituents selected from the group consisting of: 
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[0012] 
[0013] 
[0014] 
[0015] 
[0016] 
[0017] 
[0018] 
[0019] 
[0020] 
[0021] 
[0022] 
[0023] 
[0024] 
[0025] 
[0026] 
[0027] 
[0028] 
[0029] 
[0030] 
[0031] 
[0032] 
[0033] 
[0034] 
[0035] 
[0036] 
[0037] 
[0038] 
[0039] 
[0040] 

-alkyl; 
-alkenyl; 
-alkynyl; 

-(alkyl)O_1-(substituted aryl); 
-(alkyl)o_ l -heteroaryl; 
-(alkyl)o_ 1 -(sub stituted heteroaryl); 

4O-(alkyl)o_ 1 -sub stituted aryl); 
4O-(alkyl)o_ l -heteroaryl; 
4O-(alkyl)o_ 1 -(substituted heteroaryl); 
4CO-aryl; 
‘CO-(substituted aryl); 
4CO-heteroaryl; 
‘CO-(sub stituted heteroaryl); 

‘CO-alkyl; 

iS(O)O_2-(alkyl)O_ l-substituted aryl); 

iS(O)O_2-(alkyl)O_ l-(substituted heteroaryl); 

iNR34CO4O-alkyl; 
iNs; 
-halogen; 
iNOz; 

[0041] %N; 
[0042] -haloalkyl; 4O-haloalkyl; 4CO-haloalkyl; 
[0043] ADH; 
[0044] iSH; and in the case of alkyl, alkenyl, or hetero 

cyclyl, oxo; 
[0045] or R4 is 

/ 

[0046] wherein R5 is an aryl, (substituted aryl), heteroaryl, 
(substituted heteroaryl), heterocyclyl or (substituted hetero 
cyclyl) group; 
[0047] R2 is selected from the group consisting of: 

[0048] -hydrogen; 
[0049] -alkyl; 
[0050] -alkenyl; 
[0051] -aryl; 
[0052] -(substituted aryl); 
[0053] -heteroaryl; 
[0054] -(substituted heteroaryl); 
[0055] -heterocyclyl; 
[0056] -(substituted heterocyclyl); 
[0057] -alkyl-O-alkyl; 
[0058] -alkyl-O-alkenyl; and 
[0059] -alkyl or alkenyl substituted by one or more sub 

stituents selected from the group consisting of: 
[0060] iOH; 
[0061] -halogen; 
[00621 *N(R3)2; 
[0063] iCOiN(R3)2; 
[0064] iCOiCLl0 alkyl; 
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[0065] %OiO%l_lo alkyl; 
[0066] iN3; 
[0067] -aryl; 
[0068] -(substituted aryl); 
[0069] -heteroaryl; 
[0070] -(substituted heteroaryl); 
[0071] -heterocyclyl; 
[0072] -(substituted heterocyclyl); 
[0073] %O-aryl; and 
[0074] 4CO-heteroaryl; 

[0075] each R3 is independently selected from the group 
consisting of hydrogen; Cl_1O alkyl-heteroaryl; Cl_1O alkyl 
(substituted heteroaryl); C MO alkyl-aryl; C MO alkyl-(substi 
tuted aryl) and Cl_1O alkyl; 
[0076] n is 0 to 4; 
[0077] and each R present is independently selected from 
the group consisting of C 1_ 10 alkyl, C1_1O alkoxy, halogen and 
tri?uoromethyl, or a pharmaceutically acceptable salt 
thereof, in combination With a therapeutically effective car 
ner. 

[0078] The invention also provides pharmaceutical compo 
sitions comprising a therapeutically effective amount of a 
compound of Formula (la): 

(la) 

Wherein 
[0079] R1 is -alkyl-NR34COiR4 or -alkenyl-NR3i 
COiR4 Wherein R4 is aryl, heteroaryl, alkyl or alkenyl, each 
of Which may be unsubstituted or substituted by one or more 
substituents selected from the group consisting of: 

[0080] -heterocyclyl; 
[0081] -(substituted heterocyclyl); 
[0082] -(alkyl)o_ 1 -heterocyclyl; 
[0083] -(alkyl)o_ 1 -(sub stituted heterocyclyl); 
[0084] 4O-(alkyl)o_l-heterocyclyl; 
[0085] 4O-(alkyl)o_ l(substituted heterocyclyl); 
[0086] iS(O)O_2-(alkyl)O_1-heterocyclyl; and 
[0087] iS(O)O_2-(alkyl)O_1 (substituted heterocyclyl); 

[0088] R2 is selected from the group consisting of: 
[0089] -hydrogen; 
[0090] -alkyl; 
[0091] -alkenyl; 
[0092] -aryl; 
[0093] -(substituted aryl); 
[0094] -heteroaryl; 
[0095] -(substituted heteroaryl); 
[0096] -heterocyclyl; 
[0097] -(substituted heterocyclyl); 
[0098] -alkyl-O-alkyl; 
[0099] -alkyl-O-alkenyl; and 
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wherein 
[0349] 
COiR4 wherein R4 is an alkyl or alkenyl group that is sub 
stituted by one or more substituents selected from the group 
consisting of: 

[0350] 
[0351] 

-alkynyl; 
-(substituted aryl) Wherein the substituent(s) are 

independently selected from the group consisting of 
alkyl, alkoxy, alkylthio, hydroxy, haloalkyl, haloalkyl 
carbonyl, haloalkoxy, alkylcarbonyl, alkenylcarbonyl, 
arylcarbonyl, heteroarylcarbonyl, aryl, arylalkyl, het 
eroaryl, heteroarylalkyl, heterocyclyl, heterocycloalkyl, 
nitrile, alkoxycarbonyl, alkanoyloxy, and alkanoylthio; 

[0352] 
[0353] 
[0354] 
[0355] 
[0356] 

-(sub stituted aryl); 
-heteroaryl; 
-(sub stituted heteroaryl); 

4O-(alkyl)O_l-(substituted aryl) Wherein the 
sub stituent(s) are independently selected from the group 
consisting of alkyl, alkoxy, alkylthio, hydroxy, 
haloalkyl, haloalkylcarbonyl, haloalkoxy, alkylcarbo 
nyl, alkenylcarbonyl, arylcarbonyl, heteroarylcarbonyl, 
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, 
heterocycloalkyl, nitrile, alkoxycarbonyl, alkanoyloxy, 
and alkanoylthio; 

[0357] 4O-(alkyl)O_1-heteroaryl; 
[0358] 4O-(alkyl)o_ 1 -(substituted heteroaryl); 

[0360] ‘CO-(substituted aryl); 
[0361] 4CO-heteroaryl; 
[0362] ‘CO-(substituted heteroaryl); 

[0364] %CA)-alkyl; 
[0365] %O-alkyl; 

[0368] iS(O)O_2-(alkyl)O_l-(substituted aryl); 

[0370] iS(O)O_2-(alkyl)O_ l-(substituted heteroaryl); 

[0372] iNR3%OA)-alkyl; 
[037 3] iN3; 
[037 4] iNOZ; 

[0376] 4O-haloalkyl; 
[0377] 4CO-haloalkyl; 
[037 8] ADH; 
[0379] iSH; and oxo; 

[0380] R2 is selected from the group consisting of: 
[0381] -hydrogen; 
[0382] -alkyl; 
[0383] -alkenyl; 
[0384] -aryl; 
[0385] -(substituted aryl); 
[0386] -heteroaryl; 
[0387] -(substituted heteroaryl); 
[0388] -heterocyclyl; 
[0389] -(substituted heterocyclyl); 
[0390] -alkyl-O-alkyl; 
[0391] -alkyl-O-alkenyl; and 
[0392] -alkyl or alkenyl substituted by one or more sub 

stituents selected from the group consisting of: 
[0393] iOH; 
[0394] -halogen; 
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[03951 *N(R3)2; 
[0396] %OiN(R3)2; 
[0397] %OiCl_l0 alkyl; 
[0398] %OiO%l_lo alkyl; 
[0399] iN3; 
[0400] -aryl; 
[0401] -(substituted aryl); 
[0402] -heteroaryl; 
[0403] -(substituted heteroaryl); 
[0404] -heterocyclyl; 
[0405] -(substituted heterocyclyl); 
[0406] %O-aryl; and 
[0407] 4CO-heteroaryl; 

[0408] each R3 is independently selected from the group 
consisting of hydrogen; Cl_1O alkyl-heteroaryl; Cl_1O alkyl 
(substituted heteroaryl); C HO alkyl-aryl; C HO alkyl-(substi 
tuted aryl) and Cl_1O alkyl; 
[0409] n is 0 to 4; 
[0410] and each 
[0411] R present is independently selected from the group 
consisting of Cl_l0 alkyl, Cl_1O alkoxy, halogen and tri?uo 
romethyl, or a pharmaceutically acceptable salt thereof. 

Preparation of the Compounds 

[0412] ImidaZoquinolines of the invention can be prepared 
according to Reaction Scheme I Where R, R1, R2 and n are as 
de?ned above. 
[0413] In step (1) of Reaction Scheme I a 4-chloro-3-nitro 
quinoline of Formula II is reacted With an amine of Formula 
RlNH2 to provide a 3-nitroquinolin-4-amine of Formula III. 
The reaction can be carried out by adding amine to a solution 
of a compound of Formula II in a suitable solvent such as 
chloroform or dichloromethane and optionally heating. Many 
quinolines of Formula II are knoWn compounds (see for 
example, US. Pat. No. 4,689,338 and references cited 
therein). 
[0414] In step (2) of Reaction Scheme I a 3-nitroquinolin 
4-amine of Formula III is reduced to provide a quinoline-3, 
4-diamine of Formula IV. Preferably, the reduction is carried 
out using a conventional heterogeneous hydrogenation cata 
lyst such as platinum on carbon or palladium on carbon. The 
reaction can conveniently be carried out on a Parr apparatus in 
a suitable solvent such as isopropyl alcohol or toluene. 

[0415] In step (3) of Reaction Scheme I a quinoline-3,4 
diamine of Formula IV is reacted With a carboxylic acid or an 
equivalent thereof to provide a lH-imidaZo[4,5-c]quinoline 
of Formula V. Suitable equivalents to carboxylic acid include 
acid halides, orthoesters, and l,l-dialkoxyalkyl alkanoates. 
The carboxylic acid or equivalent is selected such that it Will 
provide the desired R2 substituent in a compound of Formula 
V. For example, triethyl orthoformate Will provide a com 
pound Where R2 is hydrogen and triethyl orthoacetate Will 
provide a compound Where R2 is methyl. The reaction can be 
run in the absence of solvent or in an inert solvent such as 
toluene. The reaction is run With suf?cient heating to drive off 
any alcohol or Water formed as a byproduct of the reaction. 

[0416] In step (4) ofReaction Scheme I a lH-imidaZo[4,5 
c]quinoline of FormulaV is oxidized to provide a lH-imidaZo 
[4,5-c]quinoline-5N-oxide of Formula VI using a conven 
tional oxidiZing agent that is capable of forming N-oxides. 
Preferred reaction conditions involve reacting a solution of a 
compound of Formula V in chloroform With 3-chloroperoxy 
benZoic acid at ambient conditions. 
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[0417] In step (5) of Reaction Scheme I a lH-imidaZo[4,5 
c]quinoline-5N-oxide of Formula VI is aminated to provide a 
lH-imidaZo[4,5-c]quinolin-4-amine of Formula VII Which is 
a subgenus of Formula I. Step (5) involves (i) reacting a 
compound of Formula VI With an acylating agent and then (ii) 
reacting the product With an aminating agent. Part (i) of step 
(5) involves reacting an N-oxide of Formula VI With an acy 
lating agent. Suitable acylating agents include alkyl- or aryl 
sulfonyl chlorides (e.g., beneZenesulfonyl chloride, methane 
sulfonyl chloride, p-toluenesulfonyl chloride). Arylsulfonyl 
chlorides are preferred. Para-toluenesulfonyl chloride is most 
preferred. Part (ii) of step (5) involves reacting the product of 
part (i) With an excess of an aminating agent. Suitable ami 
nating agents include ammonia (e.g., in the form of ammo 
nium hydroxide) and ammonium salts (e.g., ammonium car 
bonate, ammonium bicarbonate, ammonium phosphate). 
Ammonium hydroxide is preferred. The reaction is prefer 
ably carried out by dissolving the N-oxide of Formula VI in an 
inert solvent such as dichloromethane, adding the aminating 
agent to the solution, and then sloWly adding the acylating 
agent. The product or a pharmaceutically acceptable salt 
thereof can be isolated using conventional methods. 
[0418] Alternatively, step (5) may be carried out by (i) 
reacting an N-oxide of Formula VI With an isocyanate and 
then (ii) hydrolyZing the resulting product. Part (i) involves 
reacting the N-oxide With an isocyanate Wherein the isocy 
anato group is bonded to a carbonyl group. Preferred isocy 
anates include trichloroacetyl isocyanante and aroyl isocyan 
ates such as benZoyl isocyanate. The reaction of the 
isocyanate With the N-oxide is carried out under substantially 
anhydrous conditions by adding the isocyanate to a solution 
of the N-oxide in an inert solvent such as chloroform or 
dichloromethane. Part (ii) involves hydrolysis of the product 
from part (i). The hydrolysis can be carried out by conven 
tional methods such as heating in the presence of Water or a 
loWer alkanol optionally in the presence of a catalyst such as 
an alkali metal hydroxide or loWer alkoxide. 

bi \ N02 NI \ N02 
(1) 

I / Cl I / NH 

Rn/l / Rn/l / R 
II III 
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[0419] Compounds of the invention can also be prepared 
according to Reaction Scheme II Where R, R2, R4 and n are as 
de?ned above and m is 1-20. 

[0420] In Reaction Scheme II an aminoalkyl substituted 
lH-imidaZo[4,5-c]quinolin-4-amine of Formula VIII is 
reacted With an acid chloride of Formula IX to provide a 
compound of Formula X Which is a subgenus of Formula I. 
The reaction can be carried out by adding a solution of the 
acid chloride in a suitable solvent such as pyridine or dichlo 
romethane to a solution of a compound of Formula VIII either 

at ambient temperature or at a reduced temperature. Many 
lH-imidaZo[4,5-c]quinolin-4-amines of Formula VIII are 
knoWn compounds, see for example US. Pat. No. 6,069,149 
(N anba), the disclosure of Which is incorporated by reference 
herein; others can be readily prepared using knoWn synthetic 
methods. Many acid chlorides of Formula IX are commer 

cially available; others can be readily prepared using knoWn 
synthetic methods. The product or a pharmaceutically accept 
able salt thereof can be isolated using conventional methods. 

NH2 
0 

N N \ i 
| \>—R2 + R4 01 —> 

I / 1i] 1x 
/| CH Rn / (I 2)m 

NH2 
VIII 

NH 
N \ 2 

(2) I 
I / NH 

R/| | 
n / R] 

IV 
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-continued 

NH2 

N N \ 

| \>—R2 
/ N 

' | 
/| CH Rn / ( I 2)m 

HN 

>:O 
R4 

X 

[0421] Compounds of the invention can also be prepared 
according to Reaction Scheme III Where R, R2, R4 and n are 
as de?ned above and m is l-20. 
[0422] In Reaction Scheme III an aminoalkyl substituted 
lH-imidaZo[4,5-c]quinolin-4-amine of Formula VIII is 
reacted With an acid of Formula XI to provide a compound of 
Formula X Which is a subgenus of Formula I. The reaction can 
be run at ambient temperature in a solvent such as dichlo 
romethane or pyridine using a standard coupling reagent such 
as l,3-dicyclohexylcarbodiimide or l-[3-(dimethylamino) 
propyl]-3-ethylcarbodiimide. The product or a pharmaceuti 
cally acceptable salt thereof can be isolated using conven 
tional methods. 

NH2 
O 

N \ N\ i 
| >—R2 + R4 OH —> 

I / 1i; XI 
/| CH Rn / 2)m 

NH2 

VIII 

NH2 

N N \ 

| \>—R2 
/ N 

' | 
/| CH Rn / (I 2)m 

HN 

>:O 
R4 

X 

[0423] Compounds of the invention can also be prepared 
according to Reaction Scheme IV Where R, R2, R4 and n are 
as de?ned above and m is 1-20. 
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[0424] In Reaction Scheme IV an aminoalkyl substituted 
lH-imidaZo[4,5-c]quinolin-4-amine of Formula VIII is 
reacted With an acid anhydride of Formula XII provide a 
compound of Formula X Which is a subgenus of Formula I. 
The reaction can be run at ambient temperature in an inert 

solvent such as dichloromethane in the presence of a base 

such as N,N-diisopropylethylamine or pyridine. Many acid 
anhydrides of Formula XII are commercially available; oth 
ers may be readily prepared using knoWn synthetic methods. 
The product or a pharmaceutically acceptable salt thereof can 
be isolated using conventional methods. 

NH2 
0 O 

N \ N\ i i 
I >—R2 + R4 0 R4 —> 

I / 1i; XII 
/| CH Rn / (I 2)m 

NH2 

VIII 

NH2 

N N \ 

| \>—R2 
/ N 

' | 
/| CH Rn / 2)m 

HN 

>:O 
R4 

X 

[0425] Tertiary amides of the invention can be prepared 
according to Reaction Scheme V Where R, R2, R3, R4 and n 
are as de?ned above except that R3 is other than hydrogen and 
m is l-20. 

[0426] In step (1) of Reaction Scheme V an aminoalkyl 
substituted lH-imidaZo[4,5-c]quinolin-4-amine of Formula 
VIII is reacted With an aldehyde of Formula XIII to provide a 
secondary amine of Formula XIV. Preferably, the reductive 
amination is carried out using sodium triacetoxyborohydride. 
The reaction can be carried out by adding the sodium triac 
etoxyborohydride to a solution of the amine and the aldehyde 
in an inert solvent such as dichloromethane. The secondary 
amine or a salt thereof can be isolated using conventional 

methods. 

[0427] In step (2) of Reaction Scheme V the secondary 
amine of Formula XIV is acylated to provide a compound of 
Formula XV Which is a subgenus of Formula I. The reaction 
can be carried out by reacting the secondary amine of For 
mula XIV With an acid, acid chloride or an acid anhydride 
according to the methods of Reaction Schemes III, II and IV 
above. The product or a pharmaceutically acceptable salt 
thereof can be isolated using conventional methods. 
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(1) 

| CH m Rn / (I 2) 
NH2 

VIII 

NH2 

N N \ 

| \>—R2 
/ N 

' | 
/| CH Rn / (I 2)m 

NH 

R3/ 
XIV 

[(2) 
NH2 

N N \ 

| \>—R2 
/ N 

' l 
/l CH Rn / (I 2)m 

N 0 

R3/ Y 
R4 

XV 

[0428] TetrahydroimidaZoquinolines of the invention can 
be prepared according to Reaction Scheme VI Where R2, R3 
and R4 are as de?ned above and m is 1-20. 

[0429] In step (1) of Reaction Scheme VI an aminoalkyl 
substituted 1H-imidaZo[4,5-c]quinolin-4-amine of Formula 
XVI is reduced to provide an aminoalkyl substituted 6,7,8,9 
tetrahydro-1H-imidaZo[4,5-c]quinolin-4-amine of Formula 
XVII. Preferably the reduction is carried out by suspending or 
dissolving the compound of Formula XVI in tri?uoroacetic 
acid, adding a catalytic amount of platinum (IV) oxide, and 
then subjecting the mixture to hydrogen pressure. The reac 
tion can conveniently be carried out on a Parr apparatus. The 
product or a salt thereof can be isolated using conventional 
methods. 
[0430] In step (2) of Reaction Scheme VI an aminoalkyl 
substituted 6,7,8,9-tetrahydro-1H-imidaZo[4,5-c]quinolin-4 
amine of Formula XVII is reacted to provide a compound of 
Formula XVIII Which is a subgenus of Formula I. When R3 is 
hydrogen, the reaction can be carried out according to the 
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methods described in Reaction Schemes II, III and IV above 
using a tetrahydroimidaZoquinoline of Formula XVII inplace 
of the imidaZoquinoline of Formula VIII. When R3 is other 
than hydrogen, then the reaction can be carried out using the 
method described in Reaction Scheme V. The product or a 
pharmaceutically acceptable salt thereof canbe isolatedusing 
conventional methods. 
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[0431] TetrahydroimidaZoquinolines of the invention can 
also be prepared according to Reaction Scheme VII Where R, 
R2, R3, R4 and n are as de?ned above and m is 1-20. 

[0432] In step (I) of Reaction Scheme VII a 6,7,8,9-tetrahy 
dro-1H-imidaZo[4,5-c]quinolinyl ter‘t-butylcarbamate of 
Formula XIX is hydrolyZed to provide an aminoalkyl substi 
tuted 6,7,8,9-tetrahydro-1H-imidaZo[4,5-c]quinolin-4 
amine of Formula XX. The reaction can be carried out dis 
solving the compound of Formula XIX in a mixture of 
tri?uoroacetic acid and acetonitrile and stirring at ambient 
temperature. Alternatively, the compound of Formula XIX 
can be combined With dilute hydrochloric acid and heated on 
a steam bath. Tetrahydro-1H-imidaZo[4,5-c]quinolinyl tert 
butylcarbamates of Formula XIX can be prepared using the 
synthetic route disclosed in US. Pat. No. 5,352,784 (Ni 
kolaides). The product or a salt thereof can be isolated using 
conventional methods. 

[0433] In step (2) of Reaction Scheme VII an aminoalkyl 
substituted 6,7,8,9-tetrahydro-1H-imidaZo[4,5-c]quinolin-4 
amine of Formula XX is reacted to provide a compound of 
Formula XXI Which is a subgenus of Formula I. When R3 is 
hydrogen, the reaction can be carried out according to the 
methods described in Reaction Schemes II, III and IV above 
using a tetrahydroimidaZoquinoline of Formula XX in place 
of the imidaZoquinoline of Formula VIII. When R3 is other 
than hydrogen, then the reaction can be carried out using the 
method described in Reaction Scheme V. The product or a 
pharmaceutically acceptable salt thereof canbe isolatedusing 
conventional methods. 
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[0434] Some compounds of Formula I can be readily pre 
pared from other compounds of Formula I. For example, 
compounds Wherein the R4 substituent contains a chloroalkyl 
group can be reacted With an amine to provide an R4 substitu 
ent substituted by a secondary or teriary amino group; com 
pounds Wherein the R4 substituent contains a nitro group can 
be reduced to provide a compound Wherein the R4 sub stituent 
contains a primary amine. 
[0435] As used herein, the terms “alkyl”, “alkenyl”, “alky 
nyl” and the pre?x “-alk” are inclusive of both straight chain 
and branched chain groups and of cyclic groups, i.e. 
cycloalkyl and cycloalkenyl. Unless otherWise speci?ed, 
these groups contain from 1 to 20 carbon atoms, With alkenyl 
and alkynyl groups containing from 2 to 20 carbon atoms. 
Preferred groups have a total of up to 10 carbon atoms. Cyclic 
groups can be monocyclic or polycyclic and preferably have 
from 3 to 10 ring carbon atoms. Exemplary cyclic groups 
include cyclopropyl, cyclopentyl, cyclohexyl and adamantyl. 
[0436] The term “haloalkyl” is inclusive of groups that are 
substituted by one or more halogen atoms, including groups 
Wherein all of the available hydrogen atoms are replaced by 
halogen atoms. This is also true of groups that include the 
pre?x “haloalk-”. Examples of suitable haloalkyl groups are 
chloromethyl, tri?uoromethyl, and the like. 
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[0437] The term “aryl” as used herein includes carbocyclic 
aromatic rings or ring systems. Examples of aryl groups 
include phenyl, naphthyl, biphenyl, ?uorenyl and indenyl. 
The term “heteroaryl” includes aromatic rings or ring systems 
that contain at least one ring hetero atom (e.g., O, S, N). 
Suitable heteroaryl groups include furyl, thienyl, pyridyl, 
quinolinyl, isoquinolinyl, indolyl, isoindolyl, pyrrolyl, tetra 
Zolyl, imidaZo, pyraZolo, oxaZolo, thiaZolo and so on. 
[0438] “Heterocyclyl” includes non-aromatic rings or ring 
systems that contain at least one ring hetero atom (e.g., O, S, 
N). Exemplary heterocyclic groups include pyrrolidinyl, tet 
rahydrofuranyl, morpholinyl, thiomorpholinyl, piperidinyl, 
piperaZinyl, thiaZolidinyl, and imidaZolidinyl. 
[0439] Unless otherWise speci?ed, the terms “substituted 
aryl”, “substituted heteroaryl” and “substituted heterocyclyl” 
indicate that the rings or ring systems in question are further 
substituted by one or more substituents independently 
selected from the group consisting of alkyl, alkoxy, alkylthio, 
hydroxy, halogen, haloalkyl, haloalkylcarbonyl, haloalkoxy 
(e.g., tri?uoromethoxy), nitro, alkylcarbonyl, alkenylcarbo 
nyl, arylcarbonyl, heteroarylcarbonyl, aryl, arylalkyl, het 
eroaryl, heteroarylalkyl, heterocyclyl, heterocycloalkyl, 
nitrile, alkoxycarbonyl, alkanoyloxy, alkanoylthio, and, in 
the case of heterocyclyl, oxo. 

[0440] In structural formulas representing compounds of 
the invention certain bonds are represented by dashed lines. 
These lines mean that the bonds represented by the dashed 
line can be present or absent. Accordingly, the compounds of 
the invention can be either imidaZoquinoline compounds or 
tetrahydroimidaZoquinoline compounds. 
[0441] The invention is inclusive of the compounds 
described herein in any of their pharmaceutically acceptable 
forms, including isomers such as diastereomers and enanti 
omers, salts, solvates, polymorphs, and the like. 

Pharmaceutical Compositions and Biological Activity 

[0442] Pharmaceutical compositions of the invention con 
tain a therapeutically effective amount of a compound of the 
invention as described supra in combination With a pharma 
ceutically acceptable carrier. 
[0443] The term “a therapeutically effective amount” 
means an amount of the compound suf?cient to induce a 
therapeutic effect, such as cytokine induction, antitumor 
activity and/or antiviral activity. Although the exact amount 
of active compound used in a pharmaceutical composition of 
the invention Will vary according to factors knoWn to those of 
skill in the art, such as the physical and chemical nature of the 
compound as Well as the nature of the carrier and the intended 
dosing regimen, it is anticipated that the compositions of the 
invention Will contain su?icient active ingredient to provide a 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 
10 ug/kg to about 5 mg/kg, of the compound to the subject. 
Any of the conventional dosage forms may be used, such as 
tablets, loZenges, parenteral formulations, syrups, creams, 
ointments, aerosol formulations, transdermal patches, trans 
mucosal patches and the like. 
[0444] The compounds of the invention can be adminis 
tered as the single therapeutic agent in the treatment regimen, 
or the compounds of the invention may be administered in 
combination With one another or With other active agents, 
including additional immune response modi?ers, antivirals, 
antibiotics, etc. 
[0445] The compounds of the invention have been shoWn to 
induce the production of certain cytokines in experiments 
performed according to the tests set forth beloW. These results 
indicate that the compounds are useful as immune response 
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modi?ers that can modulate the immune response in a num 
ber of different Ways, rendering them useful in the treatment 
of a variety of disorders. 

[0446] Cytokines Whose production may be induced by the 
administration of compounds according to the invention gen 
erally include interferon-0t (IFN-ot) and/or tumor necrosis 
factor-0t (TNF-ot) as Well as certain interleukins (IL). Cytok 
ines Whose biosynthesis may be induced by compounds of the 
invention include IFN-ot, TNF-ot, IL-l, 6, l0 and 12, and a 
variety of other cytokines. Among other effects, cytokines 
inhibit virus production and tumor cell growth, making the 
compounds useful in the treatment of viral diseases and 
tumors. 

[0447] In addition to the ability to induce the production of 
cytokines, the compounds of the invention affect other 
aspects of the innate immune response. For example, natural 
killer cell activity may be stimulated, an effect that may be 
due to cytokine induction. The compounds may also activate 
macrophages, Which in turn stimulates secretion of nitric 
oxide and the production of additional cytokines. Further, the 
compounds may cause proliferation and differentiation of 
B-lymphocytes. 
[0448] Compounds of the invention also have an effect on 
the acquired immune response. For example, although there 
is not believed to be any direct effect on T cells or direct 
induction of T cell cytokines, the production of the T helper 
type 1 (Th1) cytokine IFN-y is induced indirectly and the 
production of the T helper type 2 cytokines IL-4, IL-5 and 
IL-l3 are inhibited upon administration of the compounds. 
This activity means that the compounds are useful in the 
treatment of diseases Where upregulation of the Thl response 
and/ or doWnregulation of the Th2 response is desired. In vieW 
of the ability of compounds of the invention to inhibit the Th2 
immune response, the compounds are expected to be useful in 
the treatment of atopic diseases, e.g., atopic dermatitis, 
asthma, allergy, allergic rhinitis; systemic lupus erythemato 
sis; as a vaccine adjuvant for cell mediated immunity; and 
possibly as a treatment for recurrent fungal diseases and 
chlamydia. 
[0449] The immune response modifying effects of the com 
pounds make them useful in the treatment of a Wide variety of 
conditions. Because of their ability to induce the production 
of cytokines such as IFN-ot and/or TNF-ot, the compounds are 
particularly useful in the treatment of viral diseases and 
tumors. This immunomodulating activity suggests that com 
pounds of the invention are useful in treating diseases such as, 
but not limited to, viral diseases including genital Warts; 
common Warts; plantar Warts; Hepatitis B; Hepatitis C; Her 
pes Simplex Virus Type I and Type II; molluscum contagio 
sum; HIV; CMV; VZV; intraepithelial neoplasias such as 
cervical intraepithelial neoplasia; human papillomavirus 
(HPV) and associated neoplasias; fungal diseases, eg can 
dida, aspergillus, and cryptococcal meningitis; neoplastic 
diseases, e.g., basal cell carcinoma, hairy cell leukemia, 
Kaposi’s sarcoma, renal cell carcinoma, squamous cell car 
cinoma, myelogenous leukemia, multiple myeloma, mela 
noma, non-Hodgkin’s lymphoma, cutaneous T-cell lym 
phoma, and other cancers; parasitic diseases, eg 
pneumocyslis carnii, cryptosporidiosis, histoplasmosis, 
toxoplasmosis, trypanosome infection, and leishmaniasis; 
and bacterial infections, e.g., tuberculosis, and mycobacle 
rium avium. Additional diseases or conditions that can be 
treated using the compounds of the invention include ecZema; 
eosinophilia; essential thrombocythaemia; leprosy; multiple 
sclerosis; Ommen’s syndrome; discoid lupus; BoWen’s dis 
ease; BoWenoid papulosis; and to enhance or stimulate the 
healing of Wounds, including chronic Wounds. Accordingly, 
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the invention provides a method of inducing cytokine biosyn 
thesis in an animal comprising administering an effective 
amount of a compound or composition of the invention to the 
animal. 
[0450] An amount of a compound effective to induce 
cytokine biosynthesis is an amount su?icient to cause one or 
more cell types, such as monocytes, macrophages, dendritic 
cells and B-cells to produce an amount of one or more cytok 
ines such as, for example, IFN-B, TNF-B, IL-l, 6, l0 and 12 
that is increased over the background level of such cytokines. 
The precise amount Will vary according to factors knoWn in 
the art but is expected to be a dose of about 100 ng/kg to about 
50 mg/kg, preferably about 10 ug/kg to about 5 mg/kg. The 
invention also provides a method of treating a viral infection 
in an animal and a method of treating a neoplastic disease in 
an animal comprising administering an effective amount of a 
compound or composition of the invention to the animal. An 
amount effective to treat or inhibit a viral infection is an 
amount that Will cause a reduction in one or more of the 
manifestations of viral infection, such as viral lesions, viral 
load, rate of virus production, and mortality as compared to 
untreated control animals. The precise amount Will vary 
according to factors knoWn in the art but is expected to be a 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 
10 ug/kg to about 5 mg/kg. An amount of a compound effec 
tive to treat a neoplastic condition is an amount that Will cause 
a reduction in tumor siZe or in the number of tumor foci. 
Again, the precise amount Will vary according to factors 
knoWn in the art but is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 ug/kg to about 
5 mg/kg. 
[0451] The invention is further described by the folloWing 
examples, Which are provided for illustration only and are not 
intended to be limiting in any Way. 

EXAMPLE l 

N1 - [4-(4-Amino- l H-imidaZo [4,5 -e] quinolin- l -yl) 
butyl]benZamide 

[0452] 

[0453] A suspension of l -(4-aminobutyl)-lH-imidaZo[4,5 
c]quinolin-4-amine (2.0 g, 7.8 mmol) in pyridine (l L) Was 
Warmed to 60° C. to dissolve the starting material. The solu 
tion Was cooled to about 30° C. and thenbenZoyl chloride (1.1 
g, 7.8 mmol) diluted With pyridine (100 mL) Was sloWly 
added. After 1 hour analysis by high performance liquid 
chromatography (HPLC) indicated that some starting mate 
rial remained. Additional benZoyl chloride (0.3 g) Was added 
and the reaction Was Warmed to 50° C. overnight. The reac 
tion mixture Was concentrated under vacuum. The resulting 
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residue Was combined With chloroform (200 mL) and 1% 
sodium carbonate (200 mL). The organic layer Was separated 
and then concentrated under vacuum. The resulting residue 
Was combined With propyl acetate (30 mL) and heated on a 
steam bath to dissolve the residue. The solution Was alloWed 
to cool. The resulting precipitate Was isolated by ?ltration to 
provide Nl-[4-(4-amino-1H-imidaZo[4,5-c]quinolin-1-yl) 
butyl]benZamide as a solid, mp. 210-2120 C. Analysis: Cal 
culated for C21H21N5O:% C, 70.18; % H, 5.89: % N, 19.48; 
Found: % C, 69.49; % H, 5.97; % N, 19.64. 1H NMR (500 
MHZ, DMSO-d6) 6 8.48 (t, 1:60 HZ, 1H), 8.22 (s, 1H), 8.04 
(d, 1:80 HZ, 1H), 7.78 (d, 1:80 HZ, 2H), 7.61 (d, 1:80 HZ, 
1H), 7.50 (t, 1:80 HZ, 1H), 7.43 (m, 3H), 7.21 (t, 1:80 HZ, 
1H), 6.62 (broad s, 2H), 4.64 (t, 1:70 HZ, 2H), 3.30 (q, 1:60 
HZ, 2H), 1.92 (quintet, J:7.0 HZ, 2H); 1.58 (quintet, J:7.0 
HZ, 2H); MS (El) m/e 359.1746 (359.1746 calcd for 
C21H21N5O) 

EXAMPLE 2 

N1 -[4-(4-Amino-1H-imidaZo[4,5-c]quinolin-1-yl) 
butyl]benZamide 

Hydrochloride Hydrate 
[0454] N1-[4-(4-Amino-1H-imidaZo[4,5-c]quinolin-1-yl) 
butyl]benZamide (1 g) Was dissolved in isopropanol. Hydro 
chloric acid (1 eq of 12N) Was added. The resulting precipi 
tate Was isolated by ?ltration to provide 1 g of N-[4-(4-amino 
1H-imidaZo [4,5 -c]quinolin-1-yl)butyl]benZamide 
hydrochloride hydrate as a solid, mp. 254-2560 C. Analysis: 
Calculated for C21H21N5O.HCl 1.5H2O: % C, 59.63; % H, 
5.96; %N, 16.56; Found: % C 59.61; % H, 6.04; % N, 16.64. 
1H NMR (500 MHZ, DMSO-d6) 6 13.80 (broad s, 1H), 9.15 
(broad s, 2H), 8.56 (s, 1H), 8.50 (t, 1:60 HZ, 1H), 8.23 (d, 
1:80 HZ, 1H), 7.83 (d, 1:80 HZ, 1H), 7.76 (d, 1:80 HZ, 2H), 
7.71 (t, 1:80 HZ, 1H), 7.53 (t, 1:80 HZ, 1H), 7.50 (t, 1:80 
HZ, 1H), 7.42 (t, 1:80 HZ, 2H), 4.72 (t, J:7.0 HZ, 2H), 3.30 
(q, 1:70 HZ, 2H), 1.93 (quintet, J:7.0 HZ, 2H), 1.61 (quintet, 
J:7.0 HZ, 2H). 

EXAMPLE 3 

N1 -[4-(4-Amino-2-propyl-1H-imidaZo[4,5 -c]quino 
lin-1 -yl)butyl]benZamide 

[0456] Using the general method of Example 1, 1-(4-ami 
nobutyl)-2-propyl- 1 H-imidaZo[4, 5 -c]quinolin-4 -amine 
(0.55 g, 1.8 mmol) Was reacted With benZoyl chloride (0.26 g, 
1.8 mmol) to provide N1-[4-(4-amino-2-propyl-1H-imidaZo 
[4,5-c]quinolin-1-yl)butyl]benZamide as a solid, mp. 173 
1740 C. 1H NMR (500 MHZ, DMSO-d6) 6 8.80 (broad s, 2H), 

[0455] 
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8.46 (t, 1:60 HZ, 1H), 8.20 (d, 1:80 HZ, 1H), 7.81 (d, 1:84 
HZ, 1H), 7.76 (d, J:7.4 HZ, 2H), 7.67 (t, J:7.4 HZ, 1H), 7.49 
(m, 2H), 7.43 (t, 1:75 HZ, 2H), 4.63 (t, 1:70 HZ, 2H), 3.34 
(m, 2H), 2.97 (t, J:7.0 HZ, 2H), 1.85 (m, 4H), 1.72 (quintet, 
J:7.0 HZ, 2H), 1.01 (t, 1:70 HZ, 3H); MS (El) m/e 401.2210 
(401.2216 calcd for C24H27N5O). 

EXAMPLE 4 

N1 -[4-(4-Amino-2-methyl-1H-imidaZo[4,5 -c] quino 
lin-1 -yl)butyl]benZamide 

[0457] 

NH; 

NI \ N\>— 
/ N 
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[0458] Using the general method of Example 1, 1-(4-ami 
nobutyl)-2-methyl-1H-imidaZo[4,5 -c]quinolin-4-amine (0.5 
g, 1.8 mmol) Was reacted With benZoyl chloride (0.26 g, 1.8 
mmol) to provide N1-[4-(4-amino-2-methyl-1H-imidaZo[4, 
5-c]quinolin-1-yl)butyl]benZamide as a solid, mp. 164-1700 
C. 1H NMR (500 MHZ, DMSO-d6) 6 8.47 (t, 1:60 HZ, 1H), 
8.01 (d, 1:80 HZ, 1H), 7.78 (d, 1:80 HZ, 2H), 7.59 (dd, 
1:80, 1.2 HZ, 1H), 7.50 (t, 1:80 HZ, 1H), 7.43 (t, 1:80 HZ, 
2H), 7.38 (dt, 1:80, 1.2 HZ, 1H), 7.17 (dt, 1:80, 1.2 HZ, 1H), 
6.48 (broad s, 2H), 4.53 (t, J:7.0 HZ, 2H), 3.31 (q, 1:60 HZ, 
2H), 2.60 (s, 3H), 1.88 (quintet, 1:70 HZ, 2H), 1.68 (quintet, 
J:7.0 HZ, 2H); MS (El) m/e 373.1903 (373.1903 calcd for 
C22H23N5O) 

EXAMPLE 5 

N1 -[4-(4-Amino-2-ethyl-1H-imidaZo[4,5 -c]quinolin 
1 -yl)butyl]benZamide 

NH2 

N \ N 
\ (jinn 
\\\\\N 

H 

[0459] 
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[0460] Using the general method of Example 1, 1-(4-ami 
nobutyl)-2-ethyl-1H-imidaZo[4,5-c]quinolin-4-amine (0.5 g, 
1.76 mmol) Was reacted With benZoyl chloride (0.25 g, 1.76 
mmol) to provide N1-[4-(4-amino-2-ethyl-1H-imidaZo[4,5 
c]quinolin-1-yl)butyl]benZamide as a solid, m.p. 203-2060 C. 
1H NMR (500 MHZ, DMSO-d6) 6 8.48 (t, 1:60 HZ, 1H), 8.00 
(d, 1:80 HZ, 1H), 7.79 (d, 1:80 HZ, 2H), 7.60 (dd, 1:80, 1.0 
HZ, 1H), 7.50 (t, 1:80 HZ, 1H), 7.43 (t, 1:80 HZ, 2H), 7.38 
(t, 1:80 HZ, 1H), 7.17 (t, 1:80 HZ, 1H), 6.47 (broad s, 2H), 
4.53 (t, J:7.0 HZ, 2H), 3.32 (q, 1:60 HZ, 2H), 2.95 (q, J:7.0 
HZ, 2H), 1.87 (quintet, J:7.0 HZ, 2H), 1.70 (quintet, J:7.0 HZ, 
2H), 1.35 (t, J:7.0 HZ, 3H); MS (El) m/e 387.2058 (387.2059 
calcd for C23H25N5O). 

EXAMPLE 6 

N1 -[4-(4-Amino-2-butyl-1H-imidaZo[4,5 -c]quinolin 
1 -yl)butyl]benZamide 

[0462] 1-(4-Aminobutyl)-2-butyl-1H-imidaZo[4,5-c] 
quinolin-4-amine (0.5 g, 1.6 mmol) Was combined With pyri 
dine (50 mL) and heated to 500 C. BenZoyl chloride (0.22 g, 
1.6 mmol) Was added via a pipette. After 1 hour analysis by 
HPLC indicated that all of the starting material Was gone and 
that several products had formed. The reaction mixture Was 
concentrated under vacuum. The residue Was combined With 
dichloromethane and aqueous sodium bicarbonate. The 
organic layer Was separated and then concentrated under 
vacuum. The residue Was dissolved in dichloromethane and 
placed on a silica gel column. The column Was eluted With 5% 
methanol in dichloromethane and then With 10% methanol in 
dichloromethane. The 10% methanol in dichloromethane 
fractions Were combined and concentrated under vacuum to 
rovide Nl -[4-(4-amino-2-butyl-1H-imidaZo[4,5 -c] quino 
in-1-yl)butyl]benZamide as a solid, m.p. 174-1750 C. 1H 
NMR (500 MHZ, DMSO-d6) 6 8.48 (t, 1:60 HZ, 1-H), 8.00 
(d, 1:80 HZ, 1H), 7.78 (d, 1:80 HZ, 2H), 7.60 (d, 1:80 HZ, 
1H), 7.50 (t, 1:80 HZ, 1H), 7.43 (t, 1:80 HZ, 2H), 7.39 (t, 
1:80 HZ, 1H), 7.18 (t, 1:80 HZ, 1H), 6.50 (broad s, 2H), 4.54 
t, J:7.0 HZ, 2H), 3.32 (m, 2H), 2.91 (t, J:7.0 HZ, 2H), 1.86 
quintet, J:7.0 HZ, 2H), 1.77 (quintet, J:7.0 HZ, 2H), 1.70 
(quintet, J:7.0 HZ, 2H), 1.41 (sextet, J:7.0 HZ, 2H), 0.91 (t, 
J:7.0 HZ, 3H); MS (Cl) m/e 416 (M+H). 

EXAMPLE 7 

N1 -[4-(4 -Amino -1H-imidaZo[4,5 -c]quinolin-1-yl) 
butyl] -4-(chloromethyl)benZamide 

[0461] 

[0463] NHZ 
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Part A 

[0464] Oxalyl chloride (4.4 mL of 2M in chloroform, 8.8 
mmol) Was added to a suspension of 4-(chloromethyl)ben 
Zoic acid (1 g, 5.7 mmol) in dichloromethane. N,N-dimeth 
ylformamide (4 drops) Was added to catalyZe the reaction. 
After 1 hour analysis by HPLC indicated 100% clean conver 
sion. The reaction mixture Was concentrated under vacuum to 
provide 4-(chloromethyl)benZoyl chloride. 
Part B 

[0465] A solution of 4-(chloromethyl)benZoyl chloride 
(1.06 g, 5.6 mmol) in dichloromethane Was added to a sus 
pension of 1-(4-aminobutyl)-1H-imidaZo[4,5-c]quinolin-4 
amine (1.0 g, 3.9 mmol) in pyridine (250 mL). After 1 hour 
HPLC analysis indicated that the reaction Was complete. The 
reaction mixture Was concentrated under vacuum. The resi 
due Was combined With saturated aqueous sodium bicarbon 
ate. A solid Was isolated by ?ltration then dissolved in chlo 
roform containing a small amount of methanol. The solution 
Was Washed With saturated aqueous sodium bicarbonate. The 
organic layer Was concentrated under vacuum. The resulting 
residue Was puri?ed by column chromatography (silica gel 
eluting With 10% methanol in dichloromethane) to provide 
Nl -[4-(4-amino -1H-imidaZo[4,5-c]quinolin-1-yl)butyl]-4 
(chloromethyl)benZamide as a solid, m.p. 240-300 (dec.). 1H 
NMR (500 MHZ, DMSO-d6) 6 8.49 (t, 1:60 HZ, 1H), 8.21 (s, 
1H), 8.03 (d, 1:80 HZ, 1H); 7.76 (d, 1:80 HZ, 2H), 7.61 (d, 
1:80 HZ, 1H), 7.46 (d, 1:80 HZ, 2H), 7.42 (t, 1:80 HZ, 1H), 
7.20 (t, 1:80 HZ, 1H), 6.80 (broad s, 2H), 4.78 (s, 2H), 4.62 
(t, J:7.0 HZ, 2H), 3.28 (q, 1:60 HZ, 2H), 1.89 (quintet, J:7.0 
HZ, 2H), 1.56 (quintet, J:7.0 HZ, 2H); MS (Cl) m/e 408 
(M+H). 

EXAMPLE 8 

N1 - [4-(4 -Amino -1H-imidaZo[4,5 -c]quinolin-1-yl) 
butyl]-4-[(2-tetrahydro-1H-1-pyrrolyl-1H-benZo[d] 

imidaZol-1 -yl)methyl]benZamide 
[0466] 

NH2 

\ N 

NI \> 
/ N N 

0% N 

N\'(@/ H 
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PartA 

[0467] 2-Hydroxy-1H-benZimidaZole (62 g, 0.46 mole) 
Was added to phosphorous oxychloride (200 mL) and the 
mixture Was re?uxed for 4.5 hours. The resulting solution Was 
poured over 4 L of ice and the mixture Was made strongly 
basic With ammonium hydroxide. The resulting solid Was 
isolated by ?ltration, Washed With Water and dried to provide 
crude 2-chloro-1H-benZimidaZole. 

Part B 

[0468] 2-Chloro-1H-benZimidaZole (10.0 g, 0.066 mol), 
pyrrolidine (18.5 g, 0.26 mol), and ethanol (100 mL) Were 
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combined. The resulting solution Was heated at 160-170° C. 
for 6 hours and then the solvent Was evaporated. The resulting 
residue Was mixed With Water. The mixture Was made 
strongly acidic With hydrochloric acid and then made basic 
With ammonium hydroxide. The resulting solid Was isolated 
by ?ltration, Washed With Water and then air dried to provide 
11.8 g of crude product as a tan poWder. This material Was 
recrystallized from ethyl acetate/methanol to provide 4.9 g of 
2-pyrrolidino-1H-benZimidaZole. Analysis: Calculated for 
CllHl3N3: % C, 70.56; % H, 7.00; % N, 22.44; Found: % C, 
70.13; % H, 7.05; % N, 22.70. 

Part C 

[0469] Sodium hydride (402 mg, 11 mmol) Was added to a 
suspension of 2-pyrrolidino-1H-benZimidaZole (1.9 g, 10.1 
mmol) in dry N,N-dimethylformamide (30 mL). All solids 
dissolved. The solution Was alloWed to stir at ambient tem 
perature for 15 minutes folloWing the cessation of foaming. 
The solution Was cooled to 50 C. and a solid formed. Methyl 
4-(bromomethyl)benZoate (2.1 g, 01 mol) Was added to the 
suspension and all the solids dissolved. The solution Was 
alloWed to stir at ambient temperature and a solid formed. The 
mixture Was stirred at ambient temperature overnight and 
then it Was poured into cold Water. A solid Was isolated by 
?ltration, Washed With Water and dried to provide 3.0 g of 
crude product as an off-White solid. This material Was recrys 
talliZed from methanol to provide methyl 4-[(2-pyrrolidinyl 
1H-benZimidaZol-1yl)methyl]benZoate. Analysis: Calcu 
lated for C2OH2IN3O2: % C, 71.62; % H, 6.31; % N, 12.53; 
Found: % C, 71.44; % H, 6.41; % N, 12.50. 

Part D 

[0470] Methyl 4-[(2-pyrrolidinyl-1H-benZimidaZol-1yl) 
methyl]benZoate (2.5 g, 7.5 mmol) Was added to a solution of 
sodium hydroxide (1.8 g, 45 mmol) in Water (30 mL) and 
methanol (10 mL). The mixture Was heated on a steam bath 
until all of the ester dissolved. Heating Was continued for an 
additional 15 minutes and then the solution Was diluted With 
an equal volume of Water and neutraliZed With hydrochloric 
acid. The resulting precipitate Was isolated by ?ltration, 
Washed With Water and dried to provide 1.9 g of crude prod 
uct. This material Was recrystallized from N,N-dimethylfor 
mamide to provide 4-[(2-pyrrolidinyl-1H-benZimidaZol-1yl) 
methyl]benZoic acid. Analysis: Calculated for Cl9Hl9N3O2: 
% C, 71.01; % H, 5.96; % N, 13.07; Found: % C, 70.01; % H, 
6.14; % N, 13.32. 

Part E 

[0471] Oxalyl chloride (4 mL) Was added to a suspension of 
4-[(2-pyrrolidinyl-1H-benZimidaZol-1yl)methyl]benZoic 
acid (0.28 g, 0.872 mmol) in chloroform (50 mL). The mix 
ture Was heated at re?ux for 1 hour and then concentrated 
under vacuum. The residue Was diluted With toluene, concen 
trated under vacuum and then dried under vacuum at ambient 
temperature over the Weekend to provide crude 4-[(2-pyrro 
lidinyl-1H-benZimidaZol-1yl)methyl]benZoyl chloride. 

Part E 

[0472] 1-(4-Aminobutyl)-1H-imidaZo[4,5-c]quinolin-4 
amine (0.20 g, 0.783 mmol) Was added to a mixture of the acid 
chloride from Part E and pyridine (20 mL). After 10 minutes 
analysis by HPLC indicated that the reaction mixture con 
tained product plus about 10% each of the acid chloride and 
the amine. The reaction mixture Was concentrated under 
vacuum. The residue Was combined With Water, treated With 
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0.1 N sodium hydroxide and then extracted With dichlo 
romethane. The dichloromethane extract Was puri?ed by col 
umn chromatography (silica gel eluting With 5 -10% methanol 
in dichloromethane) to provide Nl-[4-(4-amino-1H-imidaZo 
[4,5 -c]quinolin-1-yl)butyl]-4-[(2-tetrahydro-1H -1-pyrrolyl 
1H-benZo[d]imidaZol-1-yl)methyl]benZamide as a solid, 
mp. 150-153° C. MS (El) m/e 558.2865 (558.2855 calcd for 
C33H34N8O)' 

EXAMPLE 9 

N1 -[5 -(4-Amino-2-methyl-1H-imidaZo[4,5 -c] quino 
lin-1-yl)pentyl]benZamide 

[0473] 

NH2 

NI \ N\>— 
/ N 

O 

N 
H 

PartA 

[0474] Under an argon atmosphere, 1,5-diaminopentane 
(25 g, 0.24 mol) and benZamide (9.9 g, 0.081 mol) Were 
combined and heated at re?ux overnight. The reaction mix 
ture Was concentrated under vacuum to remove the excess 
diamine. The residue Was distilled at about 210° C. at 12 torr 
(16><102 pascals) to provide 1 1.8 g of N-(5 -aminopentyl)ben 
Zamide as a colorless oil. 

Part B 

[0475] Triethylamine (1 eq.) Was added to a suspension of 
4-chloro-3-nitroquinoline hydrochloride (13 g, 53 mmol) in 
chloroform. A suspension of N-(5-aminopentyl)benZamide 
(11 g, 53 mmol) in chloroform Was added and the reaction 
mixture Was heated to re?ux. Progress of the reaction Was 
monitored by HPLC. The reaction mixture Was concentrated 
under vacuum. The residue Was diluted With toluene, heated 
to re?ux and then ?ltered While still hot. The ?ltrate Was 
alloWed to cool. The resulting precipitate Was isolated by 
?ltration to provide 16.9 g of N-{5-[(3-nitroquinolin-4-yl) 
amino]pentyl}benZamide as a yelloW solid, mp. 130-132° C. 
1H NMR (500 MHZ, DMSO-d6) 6 9.07 (s, 1H), 9.02 (broad s, 
1H), 8.53 (d, 1:80 HZ, 1H), 8.43 (t, 1:60 HZ, 1H), 7.89 (dd, 
1:80, 1.2 HZ, 1H), 7.83 (dt, 1:80, 1.2 HZ, 1H), 7.80 (d, 1:80 
HZ, 2H), 7.57 (dt, 1:80, 1.2 HZ, 1H), 7.50 (t, 1:80 HZ, 1H), 
7.43 (t, 1:80 HZ, 2H), 3.63 (q, 1:60 HZ, 2H), 3.25 (q, 1:60 
HZ, 2H), 1.77 (quintet, J:7.0 HZ, 2H), 1.55 (quintet, J:7.0 HZ, 
2H), 1.39 (quintet, J:7.0 HZ, 2H). 
Part C 

[0476] A catalytic amount of platinum on carbon Was 
added to a suspension of N1-{5-[(3-nitroquinolin-4-yl) 
amino]pentyl}benZamide (3.4 g, 9 mmol) in isopropyl alco 
hol (250 mL). The reaction mixture Was placed under a hydro 
gen atmosphere at 50 psi (3.4><104 pascals) on a Parr 
apparatus. After 2 hours the reaction mixture Was ?ltered to 
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remove the catalyst. The ?ltrate Was concentrated under 
vacuum to provide crude N'-{5-[(3-aminoquinolin-4-yl) 
amino]pentyl}benZamide. This material Was combined With 
triethylorthoacetate (1.4 g, 9 mmol) and toluene (200 mL). 
The reaction mixture Was heated overnight on a steam bath 
With a Vigreux column. The toluene Was decanted from the 
reaction mixture and concentrated under vacuum to provide 
Nl -[5-(2-methyl-1H-imidaZo[4,5-c]quinolin-1-yl)pentyl] 
benZamide as an oil. 

Part D 

[0477] 3-ChloroperoxybenZoic acid (3 g, 9 mmol) Was 
added to a solution of the oil from Part C in methyl acetate (50 
mL). The reaction mixture Was stirred at ambient temperature 
overnight and then diluted With diethyl ether (50 mL). The 
resulting precipitate Was isolated by ?ltration and then 
Washed With diethyl ether to provide 1.6 g of 1-(5-benZami 
dopentyl)-2-methyl-1H-imidaZo[4,5-c]quinoline-5N-oxide. 

Part E 

[0478] Ammonium hydroxide (50 mL) Was added to a solu 
tion of 1-(5-benZamidopentyl)-2-methyl-1H-imidaZo[4,5-c] 
quinoline-5N-oxide (1.6 g, 4.12 mmol) in dichloromethane 
(150 mL). Tosyl chloride (0.78 g, 4.12 mmol) Was sloWly 
added With rapid stirring of the reaction mixture. After 1 hour 
the organic layer Was separated, Washed With 1% sodium 
carbonate and then concentrated under vacuum. The resulting 
residue Was combined With lN-hydrochloric acid (30 mL), 
treated With charcoal and then ?ltered. The ?ltrate Was neu 
traliZed. An oil precipitated out. The oil solidi?ed overnight to 
provide 0.63 g ofNl-[5-(4-amino-2-methyl-1H-imidaZo[4,5 
c]quinolin-1-yl)pentyl]benZamide as a solid, mp. 110-1200 
C. 1H NMR (500 MHZ, DMSO-d6) 6 8.50 (t, 1:55 HZ, 1H), 
8.12 (d, J:8.0 HZ, 1H), 7.82 (d, 1:85 HZ, 2H), 7.71 (d, 1:85 
HZ, 1H), 7.63 (broad s, 2H), 7.55 (t, 1:85 HZ, 1H), 7.51 (t, 
1:83 HZ, 1H), 7.46 (t, J:8.0 HZ, 2H), 7.40 (t, J:8.0 HZ, 1H), 
4.52 (t, 1:75 HZ, 2H), 3.28 (q, 1:60 HZ, 2H), 2.64 (s, 3H), 
1.87 (quintet, J:7.0 HZ, 2H), 1.79 (quintet, J:7.0 HZ, 2H), 
1.48 (quintet, J:7.0 HZ, 2H); MS (Cl) m/e 388 (M+H). 

EXAMPLE 10 

Nl - [5 -(4-Amino-1H-imidaZo[4,5-c]quinolin-1-yl) 
pentyl]benZamide Hydrochloride 

m2 
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Part A 

[0480] A catalytic amount of platinum on carbon Was 
added to a suspension of N'-{5-[(3 -nitroquinolin-4-yl)amino] 
pentyl}benZamide (5 g, 13.2 mmol) in toluene (250 mL). The 
reaction mixture Was placed under a hydrogen atmosphere at 
50 psi (3.4><104 pascals) on a Parr apparatus. After about 2 
hours an oily ball had formed in the bottom of the Parr bottle. 
Magnesium sulfate and additional catalyst Were added and 
the hydrogenation Was continued overnight. The reaction 
mixture Was ?ltered to remove the catalyst. The residue in the 
Parr bottle Was combined With isopropyl alcohol (150 mL), 
heated on a steam bath and then ?ltered. HPLC analysis 
indicated that both ?ltrates contained product so they Were 
combined and concentrated under vacuum to provide crude 
N'-{5-[(3 -aminoquinolin-4-yl)amino]pentyl}benZamide. 
This material Was combined With toluene (250 mL). Triethy 
lorthoformate (4 g, 26.4 mmol) Was added and the reaction 
mixture Was heated at re?ux With a Vigreux column for 2 
hours. The reaction mixture Was alloWed to cool to ambient 
temperature. The resulting precipitate Was isolated by ?ltra 
tion to provide 3.4 g ofNl-[5-(1H.imidaZo[4,5-c]quinolin-1 
yl)pentyl]benZamide as a solid, mp. 171 .5-172.5o C. 1H 
NMR (500 MHZ, DMSO-d6) 6 9.22 (s, 1H), 8.43 (t, 1:60 HZ, 
2H), 8.38 (m, 1H), 8.18 (m, 1H), 7.80 (d, J:7.0 HZ, 2H), 7.73 
(m, 2H), 7.51 (t, J:7.0 HZ, 1H), 7.45 (t, J:7.0 HZ, 2H), 4.72 (t, 
1:75 HZ, 2H), 3.25 (q, 1:60 HZ, 2H), 1.94 (quintet, 1:75 
HZ, 2H), 1.58 (quintet, 1:75 HZ, 2H), 1.40 (quintet, J:8.5 HZ, 
2H). 
Part B 

[0481] 3-ChloroperoxybenZoic acid (1.9 g, 5.58 mmol) 
Was added to a solution of Nl-[5-(1H-imidaZo[4,5-c]quino 
lin-1-yl)pentyl]benZamide (2.0 g, 5.58 mmol) in chloroform. 
After 4 hours HPLC analysis indicated that the reaction Was 
complete. The reaction Was Washed tWice With 1% sodium 
carbonate (50 mL) and then concentrated under vacuum to 
provide 1-(5 -benZamidopentyl)-1H-imidaZo[4,5 -c] quino 
line-5N-oxide. 

Part C 

[0482] Ammonium hydroxide Was added to a solution of 
1 -(5-benZamidopentyl)-1H-imidaZo[4,5-c]quinoline-5N 
oxide (2.1 g, 5.58 mmol) in dichloromethane. Tosyl chloride 
(1.06 g, 5.58 mmol) Was sloWly added With rapid stirring of 
the reaction mixture. After 1 hour the reaction Was diluted 
With dichloromethane. The organic layer Was separated, 
Washed With 1% sodium carbonate and then concentrated 
under vacuum. The resulting residue Was dissolved in isopro 
pyl alcohol (100 mL) and then 6N hydrochloric acid (0.93 
mL) Was added. The resulting precipitate Was suspended in 
Water (150 mL), heated to re?ux, treated With charcoal and 
then ?ltered. The ?ltrate Was alloWed to cool. The resulting 
precipitate Was isolated by ?ltration and dried to provide 0.9 
g of N1-[5-(4-amino-1H-imidaZo[4,5-c]quinolin-1-yl)pen 
tyl]benZamide hydrochloride as a White crystalline solid, 
mp. 217-2190 C. Analysis: Calculated for C22H23N5O.HCl. 
1/2H2O: % C, 52.85; % H, 6.85; % N, 14.01; Found: % C, 
52.62; %H, 6.44%; %N, 13.87. lHNMR (500 MHZ, DMSO 
d6) 6 13.84 (broad s, 1H), 9.24 (broad s, 2H), 8.51 (s, 1H), 
8.43 (t, 1:60 HZ, 1H), 8.22 (d, J:8.0 HZ, 1H), 7.82 (d, J:8.0 
HZ, 1H), 7.76 (d, J:8.0 HZ, 2H), 7.70 (t, J:8.0 HZ, 1H), 7.56 
(t, J:8.0 HZ, 1H), 7.49 (t, J:8.0 HZ, 1H), 7.42 (t, J:8.0 HZ, 
2H), 4.66 (t, J:7.0 HZ, 2H), 3.23 (q, 1:60 HZ, 2H), 1.90 
(quintet, J:7.0 HZ, 2H), 1.56 (quintet, J:7.0 HZ, 2H), 1.38 
(quintet, J:7.0 HZ, 2H); MS (Cl) m/e 374 (M+H). 
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EXAMPLE 11 

Nl - [3 -(4-Amino- 1 H-imidaZo [4, 5-c] quinolin-1 -yl) 
propyl]benZamide Hydrochloride 

NH2 

11 \ N\> 
/ N 

\H 
H? O 

PartA 

[0484] BenZamide (25 g, 0.20 mol) and 1,3-diaminopro 
pane (45.9 g, 0.60 mol) Were combined in a Parr vessel and 
heated to 1500 C. for 15 hours. The vessel Was cooled and the 
reaction mixture Was concentrated under vacuum to remove 

excess diamine. The residue Was dissolved in Water (500 mL) 
and concentrated hydrochloric acid Was added to adjust the 
pH to <1. The resulting precipitate (starting benZamide and 
diacylated product) Was removed by ?ltration. The ?ltrate 
Was Washed With dichloromethane. The aqueous layer Was 
made strongly basic by the addition of 50% sodium hydrox 
ide and then it Was extracted With dichloromethane (4><300 
mL). The extracts Were combined, Washed With brine (300 
mL), dried over sodium sulfate and then concentrated under 
vacuum to provide 1 1.9 g of N-(3-aminopropyl)benZamide as 
an oil. 

[0483] 

Part B 

[0485] Triethylamine (9.3 mL, 67 mmol) Was added to a 
mixture of 4-chloro-3-nitroquinoline hydrochloride (16.4 g, 
67 mmol) and dichloromethane (400 mL). A solution of N-(3 
aminopropyl)benZamide (11.9 g, 67 mmol) in dichlo 
romethane (100 mL) Was added all a once. The reaction 
mixture Was stirred at ambient temperature for 1 hour and 
then heated on a steam bath for 1 hour. The resulting precipi 
tate Was isolated by ?ltration to provide 6 g of Nl-{3-[(3 
nitroquinolin-4-yl)amino]propyl}benZamide as a yelloW 
solid, mp. 209-2110 C. 1H NMR (500 MHZ, DMSO-d6) 6 
9.07 (broad s, 1H), 9.05 (s, 1H), 8.54 (t, 1:60 HZ, 1H), 8.51 
(d, J:8.0 HZ, 1H), 7.89 (d, J:8.0 HZ, 1H), 7.82 (t, J:8.0 HZ, 
1H), 7.76 (d, J:8.0 HZ, 2H), 7.55 (t, J:8.0 HZ, 1H), 7.50 (t, 
J:8.0 HZ, 1H), 7.43 (t, J:8.0 HZ, 2H), 3.69 (q, 1:60 HZ, 2H), 
3.35 (q, 1:60 HZ, 2H), 2.00 (quintet, J:7.0 HZ, 2H). 

Part C 

[0486] A suspension of N1-{3-[(3-nitroquinolin-4-yl) 
amino]propyl}benZamide (1.0 g, 2.8 mmol) in isopropyl 
alcohol (120 mL) Was Warmed to dissolve some of the mate 
rial. A catalytic amount of platinum on carbon Was added and 
the reaction mixture Was placed under a hydrogen atmo 
sphere at 50 psi (3 .4><104 pascals) on a Parr apparatus. After 3 
hours the reaction mixture Was ?ltered to remove catalyst. 
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The ?ltrate Was concentrated under vacuum to provide crude 
N1-[3-[(3-aminoquinolin-4-yl)amino]propyl]benZamide as 
an oil. Toluene (100 mL) Was added to the oil folloWed by the 
addition of triethylorthoformate (0.8 g, 5.6 mmol). The reac 
tion mixture Was heated on a steam bath overnight. The reac 
tion mixture Was alloWed to cool to ambient temperature. The 
resulting precipitate Was isolated by ?ltration to provide 0.53 
g of N'-[3-(1H-imidaZo[4,5-c]quinolin-1-yl)Ipropyl]benZa 
mide as an off White solid, mp. 188-1900 C. H NMR (500 
MHZ, DMSO-d6) 6 8.67 (t, 1:55 HZ, 1H), 8.50 (s, 1H), 8.37 
(d, 1:75 HZ, 1H), 8.17 (dd, J:8.0, 1.5 HZ, 1H), 7.87 (d, J:7.0 
HZ, 2H), 7.71 (dt, 1:75, 1.5 HZ, 1H), 7.56 (dt,.l:7.5, 1.0 HZ, 
1H), 7.54 (d, J:8.0 HZ, 2H), 7.48 (t, J:7.0 HZ, 2H), 4.78 (t, 
J:7.0 HZ, 2), 3.38 (q, 1:60 HZ, 2H), 2.18 (quintet, J:7.0 HZ, 
2H). 
Part D 

[0487] 3-ChloroperoxybenZoic acid (0.55 g, 1.6 mmol) 
Was sloWly added at ambient temperature to a solution of 
N1 -[3 -(1H-imidaZo[4,5 -c]quinolin-1-yl)propyl]benZamide 
(0.53 g, 1.6 mmol) in chloroform (50 mL). After 3 hours the 
reaction Was Washed With 1% sodium carbonate (2><30 mL) 
and then concentrated under vacuum to provide 0.32 g of 
1 -(3-benZamidopropyl)-1H-imidaZo[4,5 -c] quinoline-5N 
oxide as a solid. 

Part E 

[0488] Ammonium hydroxide (20 mL) Was added to a solu 
tion of 1-(3 -benZamidopropyl)-1H-imidaZo[4,5 -c]quinoline 
5N-oxide (0.32 g, 0.92 mmol) in dichloromethane (100 mL). 
Tosyl chloride (0.17 g, 0.92 mmol) Was sloWly added. The 
reaction mixture Was stirred overnight at ambient temperature 
and then it Was concentrated under vacuum to remove the 
dichloromethane. The resulting precipitate Was isolated by 
?ltration and then Washed With Water. This material Was dis 
solved in isopropyl alcohol (20 mL/ g). Concentrated hydro 
chloric acid (1 eq.) Was added and then the volume of the 
reaction mixture Was reduced by 10-20%. The resulting pre 
cipitate Was isolated by ?ltration and Washed With isopropyl 
alcohol to provide 0.25 g of Nl-[3-(4-amino-1H-imidaZo[4, 
5-c]quinolin-1-yl)propyl]benZamide hydrochloride as a 
solid, mp. 265-2700 C. Analysis: Calculated for C2OH19N5O. 
HCl.1/2H2O: % C, 61.46; % H, 5.42; % N, 17.92; Found: % 
C, 61.79; % H, 5.34; % N, 17.61. 1H NMR (500 MHZ, 
DMSO-d6) 6 13.74 (broad s, 1H), 9.30 (broad s, 2H), 8.73 (t, 
1:60 HZ, 1H), 8.61 (s, 1H), 8.22 (d, J:8.0 HZ, 1H), 7.87 (d, 
J:8.0 HZ, 2H), 7.84 (d, J:8.0 HZ, 1H), 7.71 (t, J:8.0 HZ, 1H), 
7.54 (t, J:8.0 HZ, 1H), 7.48 (t, J:8.0 HZ, 2H), 7.43 (t, J:8.0 
HZ, 1H), 4.75 (t, J:7.0 HZ, 2H), 3.39 (q, 1:60 HZ, 2H), 2.17 
(t, J:7.0 HZ, 2H); MS (EI) m/e 345.1593 (345.1590 calcd for 
C20H19N5O) 

EXAMPLE 12 

N3-[4-(4-Amino-1H-imidaZo[4,5 -c]quinolin-1-yl) 
butyl] -6-morpholinonicotinamide 

[0489] 
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Part A 

[0490] Carbonyl diimidaZole (18.6 g, 0.115 mol) Was 
added to a suspension of 6-chloronicotinic acid (16.6 g, 0.105 
mol) in dichloromethane (250 mL). After all of the solid had 
dissolved the reaction solution Was stirred at ambient tem 
perature for 1 hour and then isopropyl alcohol (100 mL) Was 
added. The dichloromethane Was removed under vacuum. A 
catalytic amount of sodium isopropoxide Was added to the 
solution and the solution Was heated at re?ux for 1 hour. The 
solution Was then concentrated under vacuum. The resulting 
residue Was slurried With Water and then extracted With 
diethyl ether. The extract Was dried over magnesium sulfate 
and then concentrated under vacuum to provide 23.9 g of 
isopropyl 6-chloronicotinate. 

Part B 

[0491] A solution of isopropyl 6-chloronicotinate (6.0 g, 
0.03 mol) and morpholine (13 mL, 0.15 mol) in isopropyl 
alcohol (60 mL) Was heated at re?ux for 72 hours. The solu 
tion Was alloWed to cool to ambient temperature overnight. 
The resulting precipitate Was isolated by ?ltration, Washed 
With isopropyl alcohol and dried to provide isopropyl 6-mor 
pholinonicotinate. The ?ltrate Was diluted With Water. The 
resulting precipitate Was isolated by ?ltration, Washed With 
Water and dried to provide isopropyl 6-morpholinonicotinate. 
The combined yield Was 8.3 g. The isopropyl 6-morpholi 
nonicotinate Was combined With 1 N sodium hydroxide (40 
mL) and the resulting suspension Was stirred at 50-600 C. 
until all of the solid had dissolved. The solution Was stirred at 
ambient temperature overnight during Which time a precipi 
tate formed. This material Was isolated by ?ltration and iden 
ti?ed as starting material. The ?ltrate Was neutraliZed With 
concentrated hydrochloric acid. The resulting precipitate Was 
isolated by ?ltration, Washed With Water and dried to provide 
3.3 g of crude product. This material Was recrystalliZed from 
methanol/dichloromethane to provide 6-morpholinonicotinic 
acid as a solid, mp. 259-2610 C. Analysis: Calculated for 
ClOHl2N2O3: % C, 57.19; % H, 5.81; % N, 13.48; Found: % 
C, 57.50; % H, 5.71; % N, 13.53. 

Part C 

[0492] N,N-Dimethylformamide (1 mL) Was sloWly added 
to a solution of oxalyl chloride (0.13 g, 1 mmol) in chloroform 
(5 mL). 6-Morpholinonicotinic acid (0.21 g, 1 mmol) Was 
added and the reaction mixture Was stirred for 15 minutes. 
The reaction mixture Was concentrated under vacuum, 
diluted With toluene and then concentrated under vacuum to 
provide 6-morpholinonicotinoyl chloride. This material Was 
kept under vacuum at ambient temperature overnight and 
then used in the next step. 

Part D 

[0493] The acid chloride from Part C Was dissolved in 
pyridine (20 mL) and then added all at once to a Warm solu 
tion of 1-(4-aminobutyl)-1H-imidaZo[4,5-c]quinolin-4 
amine (0.25 g, 1 mmol) in pyridine (25 mL). The reaction 
mixture Was concentrated under vacuum at 400 C. to remove 
the pyridine. The resulting residue Was combined With Water 
and 1N sodium hydroxide (25 mL). The mixture Was 
extracted With dichloromethane. The extract Was concen 
trated under vacuum. The resulting residue Was recrystalliZed 
from isopropyl alcohol to provide N3-[4-(4-amino-1H-imi 
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daZo [4,5 -c]quinolin-1-yl)butyl]-6-morpholinonicotinamide 
as a solid, mp. 160-1700 C. (dec.). 1H NMR (500 MHZ, 
DMSO-d6) 6 8.55 (d, 1:25 HZ, 1H), 8.52 (s, 1H), 8.28 (t, 
1:60 HZ, 1H), 8.22 (d, 1:80 HZ, 1H), 7.90 (dd, 1:80, 2.5 HZ, 
1H), 7.82 (d, 1:80 HZ, 1H), 7.69 (t, 1:80 HZ, 1H), 7.52 (d, 
1:80 HZ, 1H), 6.82 (d, 1:80 HZ, 1H), 4.70 (t, J:7.0 HZ, 2H), 
3.69 (t, 1:50 HZ, 4H), 3.54 (t, 1:50 HZ, 4H), 3.27 (q, 1:60 
HZ, 2H), 1.91 (quintet, J:7.0 HZ, 2H), 1.58 (t, 1:60 HZ, 2H); 
MS (El) m/e 445.2209 (445.2226 calcd for C24H27N7O2). 

EXAMPLE 13 

Nl -[2-(4-Amino-1H-imidaZo[4,5 -c]quinolin-1-yl) 
ethyl]benZamide 

[0494] 

NH2 

NI \ N\> 
/ N 

HN T : 
O 

PartA 

[0495] Triethylamine (66.8 g, 0.33 mol) Was added to a 
solution of tert-butyl N-(2-aminoethyl)carbamate (55.0 g, 
0.34 mol) in anhydrous dichloromethane (500 mL). 
4-Chloro-3-nitroquinoline Was sloWly added and the reaction 
exothermed. The reaction mixture Was alloWed to stir at ambi 
ent temperature overnight. The resulting precipitate Was iso 
lated by ?ltration to provide product as a yelloW solid. The 
?ltrate Was Washed With Water, dried over magnesium sulfate 
and then concentrated under vacuum. The resulting residue 
Was slurried With hexane and ?ltered to provide additional 
product as a yelloW solid. The tWo crops Were combined to 
provide 10 g of tert-butyl N-[2-(3-nitroquinolin-4-yl)amino 
ethyl]carbamate as a yelloW solid, mp. 157-158. 

Part B 

[0496] Platinum on carbon (1 g of 10%) and sodium sulfate 
(2 g) Were added to a slurry of tert-butyl N-[2-(3-nitroquino 
lin-4-yl)aminoethyl]carbamate (100 g, 0.30 mol) in toluene 
(500 mL). The mixture Was placed under a hydrogen atmo 
sphere at 50 psi (3.4><104 pascals) on a Parr apparatus at 
ambient temperature overnight. The reaction mixture Was 
?ltered. The ?ltrate Was concentrated to provide 73 g of 
tert-butyl N- [2- (3 -aminoquinolin-4 -yl)aminoethyl] carbam 
ate as a dark gold oil. 

Part C 

[0497] Triethyl orthoformate (11.3 g, 73.4 mmol) Was 
added to a solution of tert-butyl N-[2-(3-aminoquinolin-4-yl) 
aminoethyl]carbamate (21 g, 69.4 mmol) in anhydrous tolu 
ene (250 mL). The reaction mixture Was heated at re?ux for 5 
hours and then alloWed to sloWly cool to ambient tempera 
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ture. The resulting precipitate Was isolated by ?ltration and 
dried to provide 17.6 g of tert-butyl N-[2-(1H-imidaZo[4,5 
c]quinolin-1-yl)ethyl]carbamate as a light tan solid, mp. 
154- 1 55° C. 

Part D 

[0498] 3-ChloroperoxybenZoic acid (17.4 g, 60.6 mmol) 
Was added in small portions to a solution of tert-butyl N-[2 
(1H-imidaZo[4,5-c]quinolin-1-yl)ethyl]carbamate (17.2 g, 
55 .1 mmol) in chloroform (250 mL). The reaction Was main 
tained at ambient temperature overnight and then quenched 
With 5% sodium carbonate solution. The layers Were sepa 
rated. The organic layer Was dried over magnesium sulfate 
and then concentrated under vacuum to provide 15.0 g of 
1 -[2-(tert-butylcarbamyl)ethyl]-1H-imidaZo[4,5 -c] quino 
line-5N-oxide as an off White solid, mp. 213-215° C. 

Part E 

[0499] Trichloroacetyl isocyanate (9.5 g, 50.2 mmol) Was 
sloWly added to a stirred solution of 1 -[2-(tert-butylcarbamyl) 
ethyl]-1H-imidaZo[4,5-c]quinoline-5N-oxide (15.0 g, 45.7 
mmol) in chloroform (200 mL). After 2 hours the reaction 
Was quenched With concentrated ammonium hydroxide (100 
mL). Water (100 mL) Was added and the layers Were sepa 
rated. The aqueous layer Was extracted With chloroform. The 
organic layers Were combined, dried over magnesium sulfate 
and then concentrated under vacuum to provide a White solid. 
This material Was slurried in Warm methyl acetate and then 
?ltered to provide 15 g of tert-butyl N-[2-(4-amino-1H-imi 
daZo[4,5-c]quinolin-1-yl)ethyl]carbamate as a White solid, 
mp. 2150 C. 1H NMR (500 MHZ, DMSO-d6) 6 8.13 (t, J:8.0 
HZ, 1H), 8.03 (s, 1H), 7.61 (d, J:8.0 HZ, 1H), 7.44 (t, J:8.0 
HZ, 1H), 7.23 (t, J:8.0 HZ, 1H), 7.06 (t, 1:60 HZ, 1H), 6.56 
(broad s, 2H), 4.63 (t, J:7.0 HZ, 2H), 3.43 (q, 1:60 HZ, 2H), 
1.32 (s, 9H); MS (El) m/e 327.1696 (327.1695 calcd for 
C17H21N5O2) 

Part E 

[0500] Tert-butyl N-[2-(4-amino-1H-imidaZo[4,5 -c] 
quinolin-1-yl)ethyl]carbamate (14.8 g, 45.2 mmol), tri?uo 
roacetic acid (100 mL) and acetonitrile (100 mL) Were com 
bined and maintained at ambient temperature overnight. The 
acetonitrile Was removed and the reaction mixture Was heated 
at re?ux for 2 hours. The reaction mixture Was concentrated 
under vacuum to provide a tan solid. This material Was dis 
solved in a minimal amount of hot Water. The solution Was 
adjusted to pH 14 and alloWed to cool. The solution Was 
concentrated under vacuum. The resulting residue Was 
extracted With re?uxing ethanol. The ethanol extract Was 
concentrated under vacuum to provide 3.0 g of 1-(2-amino 
ethyl)-1H-imidaZo[4,5-c]quinolin-4-amine as a tan solid, 
mp. 2650 C. 1H NMR (500 MHZ, DMSO-d6) 6 8.14 (s, 1H), 
8.08 (dd, J:8.0, 1.5 HZ, 1H), 7.62 (dd, J:8.0, 1.5 HZ, 1H), 
7.44 (dt, 1:80, 1.5 HZ, 1H), 7.25 (dt, J:8.0, 1.5 HZ, 1H), 6.58 
(broad s, 2H), 4.54 (t, J:7.0 HZ, 2H), 3.01 (t, J:7.0 HZ, 2H), 
1.60 (broad s, 2H); MS (EI) m/e 227.1171(227.1171 calcd for 
C12H13N5)* 

Part G 

[0501] A mixture of 1-(2-aminoethyl)-1H-imidaZo[4,5-c] 
quinolin-4-amine (0.40 g, 1.76 mmol) and anhydrous pyri 
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dine (60 mL) Was heated until a clear solution Was obtained. 
The solution Was then cooled With an ice bath. BenZoyl chlo 

ride (0.25 g, 1.76 mmol) Was added. The reaction mixture Was 
maintained at ambient temperature overnight and then con 
centrated under vacuum. The residue Was slurried With Water 

(200 mL) and a solid Was isolated by ?ltration. This material 
Was recrystallized from isopropyl alcohol to provide 0.15 g of 
N1 -[2-(4-amino-1H-imidaZo[4,5 -c]quinolin-1-yl)ethyl]ben 
Zamide as a White poWder, mp. 2950 C. 1H NMR (500 MHZ, 
DMSO-d6) 6 8.50 (t, 1:60 HZ, 1H), 8.23 (d, J:8.0 HZ, 1H), 
8.04 (s, 1H), 7.75 (d, J:8.0 HZ, 2H), 7.64 (d, J:8.0 HZ, 1H), 
7.49 (t, J:8.0 HZ, 1H), 7.43 (t, 1:80, 1H), 7.41 (t, J:8.0 HZ, 
2H), 7.25 (t, J:8.0 HZ, 1H), 6.28 (broad s, 2H), 4.80 (t, J:7.0 
HZ, 2H), 3.80 (q, 1:60 HZ, 2H); MS (El) m/e 331.1429 
(331.1433 calcd for C19H17N5O). 

EXAMPLE 14 

Nl -[4-(4-Amino-1H-imidaZo[4,5 -c]quinolin-1-yl) 
butyl] -2 -phenoxybenZamide 

[0502] 

NH2 

N \ N C51> / N 

\\\\\N 
O O 

[0503] Under a nitrogen atmosphere, a mixture of 1-(4 
aminobutyl)-1H-imidaZo[4,5-c]quinolin-4-amine (0.125 g, 
0.49 mmol) and anhydrous pyridine (40 mL) Was Warmed 
With a heat gun to dissolve the solid. The resulting solution 
Was alloWed to cool to ambient temperature. A solution of 
2-phenoxybenZoyl chloride (0.11 g, 0.47 mmol) in pyridine 
(5 mL) Was added. The reaction mixture Was maintained at 
ambient temperature for 18 hours and then concentrated 
under vacuum. The resulting solid residue Was puri?ed by 
?ash chromatography (silica gel eluting With 9:1 dichlo 
romethanezmethanol) to provide 0.12 g of Nl-[4-(4-amino 
1H-imidaZo [4,5 -c]quinolin-1-yl)butyl]-2-phenoxybenZa 
mide as a White solid, mp. 93-94° C. 1H NMR (500 MHZ, 
DMSO-d6) 6 8.23 (t, 1:60 HZ, 1H), 8.14 (s, 1H), 8.00 (d, 
J:8.0 HZ, 1H), 7.62 (d, J:8.0 HZ, 1H), 7.54 (dd, J:8.0, 1.5 HZ, 
1H), 7.43 (dt, J:8.0, 1.5 HZ, 1H), 7.42 (dt, 1:80, 1.5 HZ, 1H), 
7.30 (t, J:8.0 HZ, 2H), 7.22 (t, J:8.0 HZ, 1H), 7.18 (t, J:8.0 
HZ, 1H), 7.07 (t, J:8.0 HZ, 1H), 6.89 (m, 3H), 6.59 (broad s, 
2H), 4.55 (t, J:7.0 HZ, 2H), 3.23 (q, 1:60 HZ, 2H), 1.81 
(quintet, J:7.0 HZ, 2H), 1.47 (quintet, J:7.0 HZ, 2H); MS (EI) 
m/e 451.2004 (451.2008 calcd for C27H25N5O2). 
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EXAMPLE 15 

Nl -[4-(4-Amino-1H-imidaZo[4,5-c]quinolin-1-yl) 
butyl] -3 -benZoylbenZamide 

[0504] 

NH; 

N\N 
I \> /N 

\\\\\O 
N 
H 

O 

[0505] Using the method of Example 14, 1-(4-aminobu 
tyl)-1H-imidaZo[4,5-c]quinolin-4-amine (0.2 g, 0.78 mmol) 
Was reacted With 3-benZoylbenZoyl chloride (0.18 g, 0.73 
mmol) to provide 0.19 g ofNl-[4-(4-amino-1H-imidaZo[4,5 
c]quinolin-1-yl)butyl]-3-benZoylbenZamide as a White crys 
talline solid, m.p. 103-1050 C. 1H NMR (500 MHZ, DMSO 
d6) 6 8.70 (t, J:6.0 HZ, 1H), 8.22 (s, 1H), 8.16 (broad s, 1H), 
8.08 (d, 1:80 HZ, 1H), 8.03 (d, 1:80 HZ, 0.1H), 7.85 (d, 
1:80 HZ, 1H), 7.73 (d, 1:80 HZ, 2H), 7.70 (t, 1:80 HZ, 1H), 
7.64 (t, 1:80 HZ, 1H), 7.61 (d, 1:80 HZ, 1H), 7.57 (t, 1:80 
HZ, 2H), 7.40 (t, 1:80 HZ, 1H), 7.19 (t, 1:80 HZ, 1H), 6.67 
(broad s, 2H), 4.63 (t, J:7.0 HZ, 2H), 3.32 (q, J:6.0 HZ, 2H), 
1.91 (quintet, J:7.0 HZ, 2H), 1.59 (quintet, J:7.0 HZ, 2H); 
MS (El) m/e 463.2022 (463.2008 calcd for C28H25N5O2). 

EXAMPLE 16 

N'-[4-(4-Amino-1H-imidaZo[4,5-c]quinolin-1-yl) 
butyl] -3 -phenylpropanamide 

[0506] 

NH2 

\ N 

NI \> 
/ N 

NK\/@ H 

O 

[0507] Using the method of Example 14, 1-(4-aminobu 
tyl)-1H-imidaZo[4,5-c]quinolin-4-amine (0.2 g, 0.78 mmol) 
Was reacted With hydrocinnamoyl chloride (0.1 1 mL, 0.74 
mmol) to provide 0.14 g ofNl-[4-(4-amino-1H-imidaZo[4,5 
c]quinolin-1-yl)butyl]-3-phenylpropanamide as a White 
solid, m.p. 148-1500 C. 
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[0508] 1H NMR (500 MHZ, DMSO-d6) 6 8.19 (s, 1H), 8.03 
(d, 1:80 HZ, 1H), 7.82 (I, 1:60 HZ, 1H), 7.63 (d, 1:80 HZ, 
1H), 7.45 (I, 1:80 HZ, 1H), 7.27 (I, 1:80 HZ, 1H), 7.22 (I, 
1:80 HZ, 2H), 7.15 (m, 3H), 6.66 (broad s, 2H), 4.58 (I, 1:70 
HZ, 2H), 3.06 (q, 1:60 HZ, 2H), 2.75 (I, 1:70 HZ, 2H), 2.31 
(I, 1:70 HZ, 2H), 1.79 (quintet, 1:70 HZ, 2H), 1.40 (I, 1:70 
HZ, 2H); MS (EI) m/e 387.2067 (387.2059 calcd for 
C23H25N5O) 

EXAMPLE 17 

Nl -[2-(4-Amino-1H-imidaZo[4,5 -c]quinolin-1-yl) 
ethyl] -3 -phenylprop anamide 

[0509] 

NH; 

N\N 
I \> /N 

\o No H 

[0510] Using the method of Example 14, 1-(2-aminoethyl) 
1H-imidaZo[4,5-c]quinolin-4-amine (100 mg, 0.44 mmol) 
Was reacted With hydrocinnamoyl chloride (0.065 mL, 0.44 
mmol) to provide 0.06 g ofN'-[2-(4-amino-1H-imidaZo[4,5 
c]quinolin-l-yl)ethyl]-3-phenylpropanamide as a White 
solid, m.p. 254-2560 C. 1H NMR (500 MHZ, DMSO-d6) 6 
8.16 (d, 1:80 HZ, 1H), 8.07 (t, J:6.0 HZ, 1H), 7.97 (s, 1H), 
7.62 (dd, 1:80, 1.0 HZ, 1H), 7.45 (dt, 1:80, 1.0 HZ, 1H), 7.26 
(m, 3H), 7.16 (m, 3H), 6.6 (broad s, 2H), 4.61 (t, J:7.0 HZ, 
2H), 3.54 (q, J:6.0 HZ, 2H), 2.75 (t, J:7.0 HZ, 2H), 2.31 (t, 
J:7.0 HZ, 2H); MS (El) m/e 359.1745 (359.1746 calcd for 
C21H21N5O)' 

EXAMPLE 18 

Nl -[4-(4-Amino-1H-imidaZo[4,5 -c]quinolin-1-yl) 
butyl] -2- (4 -b enZoylphenoXy) ac etamide 

[0511] 

/ N> 

ED613655 


















































































































