WO 2005/ 003065 PCT/ US2004/ 020607 Sul f onam de Substituted | m dazoqui nolines
Field of the Invention 5 This invention relates to i mdazoqui noline
conpounds that have sul fonam de substitution at the 1-position and to
pharmaceuti cal conpositions containing the conmpounds. A further aspect of
thi s i nventworoos/ed3géses to the use of these conmpounds asPCIIdsNeéemMINT at or s,
for inducing cytokine biosynthesis in aninmals and in the treatnent of

di seases including viral and neoplasti, diseases. 10 Background of the

I nvention The first reliable report on the IHimdazo[4,5-c]quinoline ring
system Backman et al., J. Oe. Chem 15, 1278-1284 (1950) describes the
synt hesis of 1-(6-nethoxy-8- quinolinyl)-2-nethyl-I|Himdazo[4, 5-c]quinoline
for possible use as an anSulfedsmiidauBstita@e Tinida3vfeiaalest | y, syntheses of
vari ous substituted I Himdazo[4,5-c] quinolines were reported. For
exanple, Jain et al., J. Med. Chem 11, pp. 87-92 (1968), synthesized the
conpound 1- kgk(&ngnﬁkgﬂgﬁ)ethyl]-lFLinidazo[4,5-c]quino|ine as a possible
anti convul s I ovascul ar agent. Also, Baranov et al., Chem Abs.
85, 94362 (1976¥his myemsionaplates @dm@zeqlamolmeo&mpcmndaﬁ@[havssel}’qqmnml i nes, and

cerenyi ot St 0 BRI Rl PNkt Pave porteo

| H-i m dazo[ éorhpauhdgli A Girther dlspedﬂoﬂ&ﬁs iavahtidn rednek t3-tisuizs bf theseadnpetndsati ves

t hereof were | ater found tQ e, use S an iviral ent.s, .bronchodi] ators
and wrnunoH’HBEﬂO&%%’Pgmfsﬂf%%é uging Cdlé’glﬂe% ynipepis ‘Pﬁ{”é‘?a?sa?'}dd" hg tesatmst ¢t Nos.

4,689, 338; 38cddosSREABIrA AR AHIi - BullER, 986 5,268, 376; 5, 346, 905; and

5,389, 640, all of are incorporated herein by reference. There
contlnﬂbs to be |nterest in the imdazoquinoline ring system as seen for

exanple in badd g%! ER@§8$1797 and WO 00/ 09506. EP 894 797 di scl oses

am de subs i ne conpounds that are disclosed to be
useful as i nnuneTl&(ﬁrstashnmsepomdn thei lAGimo darp LS dsjpinahng mg/@s(em BagDGin

di scloses im ui nol i at. cont ai ubsti t uent
wherei n t he® tsauhf—%ﬁ%@ E?’tlrzgggﬁ&rgg?@ﬁfm&?s Q‘e@éﬂqﬁ og (ﬁ 3"8‘&’ €lic ring.
Despi te t heg@ndlidyDri-methhP YWY RIdazd[ABLGquiifolide E6HPobdibIE NEE as an antimalarial

=
15 agent. Subsequently, syntheses of various substituted 1H-imidazo[4,5-c] quinolines were

reported. For example, Jain et al., J. Med. Chem. 11, 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.

20 Heterocyclic Chem. 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5-

c]quinolines.

Certain 1H-imidazo[4,5-c]quinolin-4-amines and 1- and 2-substituted derivatives
thereof were later found to be useful as antiviral agents, bronchodilators and
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338;

25 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 reference.

There continues to be interest in the imidazoquinoline ring system, as seen for
example in WO 98/30562, EP 894 797 and WO 00/09506. EP 894 797 discloses amide
substituted imidazoquinoline compounds that are disclosed to be useful as immune

30 response modifying compounds, while WO 00/09506 discloses imidazoquinoline
compounds that contain a sulfonamide substituent wherein the sulfonamide nitrogen is

part of a saturated heterocyclic ring. Despite these efforts, however, there is a continuing



1 WD 2005/ 003065 PCTI US2004/ 020607 need for conpounds that have the ability
to nodul ate the i nmune response, by induction of cytokine biosynthesis or

ot her mechani sns. Summary of the Invention 5 W have found a new cl ass of
conpounds that are useful in inducing cytokine biosynthesis in aninals.
Accor di ngl WO 2083/83¢6dvent i on provi des conpounds of For nuPGI/PS2004§3%600 N -R2 N
Rl Rn (1) wherein R R and R2 are as defined herein. 10 The conpounds of
Formula | are useful as immune response nodifiers due to their ability to

i nduce cyt oki ne bi osynthesis and otherw se nodul ate the i mune reponse when
adm ni st er egkell GoradinBlrfls thad haveTRKaAlity hemeautme tedmmiseresboihse, Byniaddctiomt nent  of
a variety of conditions such as viral diseases and tunors that are

responsi ve ?fEyioki bigsypifests erpthasgechanidtife response. 15 In one enmbodi ment,
conmpounds of the invention are selected fromthe group consisting of

N-[ 4- (4-am no-2-ethyl -1 Himdazo[ 4, 5-c] qui nolin-I-yl)butyl]benzenesul fonam d
e; N[ 4-(4Sumimavy Of the dwxentipn

Hi m dazo[ 4, 5-cl\guinolin-1-yl)butyl]benzenesul f onam.de; . .

N L4 (4 am ho- o ERRTE i HiSioPrEORRARRT B 42 R ineyrire engiResul f onami o
e, 20 biosynthesis in animals. Accordingly, this invention provides compounds of Formula I:

N-[ 4- (4-am no- 2-propyl -1 Hi m dazo[ 4, 5-c] qui nol i n-1-yl ) butyl ] net hanesul f onam
de; N [4-(4-am no-2-ethyl-IHimdazo[4,5-c]quinolin-

| -yl)butyl] et hanesul f onam de;
N—[4-(4-anino-2-nethy|-|H—inidazo[4,’}h]quinoIin-l-yl)butyl]benzenesulfonam
de; N-[4-(4-anino-2-nethyI-IFLinida;o[4,§~c]quinoIin-I

-yl ) butyl ] net hanesul f onam de; N“
N- [ 3- ( 4- ani no- 2- but yl - | H- i i dazo[ 4)5- c]
de; 25 X
N-[ 3- (4-am no-2-butyl -1 Himdazo
de;

quf%ﬁrﬁﬁ-l-yI)propyI]nethanesuIfonam
N

c]qq&nolin-l-yI)propyl]benzenesulfonam

RY
(1)
wherein R, R; and R; are as defined herein.

10 The compounds of Formula I are useful as immune response modifiers due to their
ability to induce cytokine biosynthesis and otherwise modulate the immune reponse 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 responsive to such changes in the
immune response.

15 In one embodiment, compounds of the invention are selected from the group
consisting of
N-[4-(4-amino-2-ethyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl]benzenesulfonamide;
N-[4-(4-amino-2-propyl-1H-imidazo{4,5-c]quinolin-1-yl)butyl]benzenesulfonamide;
N-[4-(4-amino-2-hexyl-1 H-imidazo[4,5-c]quinolin-1-yl)butyl]benzenesulfonamide;

20 N-[4-(4-amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl]methanesulfonamide;
N-[4-(4-amino-2-ethyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl jmethanesulfonamide;
N-[4-(4-amino-2-methyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl]benzenesulfonamide;
N-[4-(4-amino-2-methyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl]methanesulfonamide;
N-[3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl]methanesulfonamide;

25 N-[3-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl]benzenesulfonamide;
N-[4-(4-amino-2-hexyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl]Jmethanesulfonamide;

2



N-[ 4- (4- am no- 2- hexyl -1

H i m dazo[ 4, 5-c] qui nol i n-1-yl ) butyl ] net hanesul f onam de; 2 WO 2005/ 003065
PCT/ US2004/ 020607 N- {8-[4-am no- 2- ( 2- met hoxyet hyl )-1

H i m dazo[ 4,5-c]quinolin-1 yl]octyl} benzenesul fonam de; N

{ 8- [ 4- am nov@2002003845Shoxyet hyl ) - | H i mi dazo[ 4, 5- c] qui nol i RCT/US2004920603t y| }

met hanesul f onam de; 5

N-[ 8- (4-am no-2-butyl -1 Him dazo[ 4, 5-c]qui nolin-I-yl)octyl]nmethanesul fonam d
e; N-[3-(4-am no-2- butyI 1 Hi rridazo[4 5-c]quinolin-I-yl)propyl]-b5-

di nmet hyl a m no- 2- butyl - |1
I(—I-l m daélo[ n}vn{%c[? qa%f"rllo'?'(? “Wﬁ)‘f‘%ﬁkﬁ 1m21 agﬁétsm)%lglgé]lineﬂesul f onam ée 10
N-{ﬁ [ 4- am moc2y1§l93nmi‘cklﬂfbyiahiﬁ¢j ) - 1H-| m dazo[ 4, 5-c] qui nol i n-1- vyl ] propyl}
met hanesul f on

N-[ 8- (4- ami P(oggﬂ‘*&mm 21@-1—‘*?“:‘11?0&%{?3{’1)[1@‘8’]‘%?[&&1 glAuipokn- }oct yl ] benzenesul f onami d
e; N {3- [%@d@mgetgar(egulf@, ma{et hyl)-1 Him dazo[ 4, 5-c]quinolin- | -

yl] propyl } bénzenesul f onam de;
N-[ 4- ( 4 ani Nd32(4'@m0y2 -bhtyll- ilfﬁldﬂtﬂ@{)[A,ﬁ]Ql}lmhmbb’l)w}’ury#t)lmqunﬁ@tdﬁanesuI f onam
de;

N-[4-(4-am no[%4 Ay % b 1 IH-I zladzaéf[ﬁ 55C]8]’jlmcl)}|mﬁoyl)%r°¥)ylg/|5) butyl ] benzenesul f onam
de; N[ 8- (dﬂmaﬂryllamnd)rlﬁphﬂmléaezd)-s[ﬂ‘forﬁmdeQU| nolin- |

Nyl{ éOFZyg] n&tcﬁgg(%%?rlfé?’ﬁli%ggﬂg}’l@az‘i[ﬁs TARYRBY L YBereP¥i*hol i n-1-yI ] propyl } - 4-

met hyl benzeﬂ@ﬁglb@ﬁ%&ﬂ%ﬂ@maxﬁﬁe
N-[ 4- (4- am no-2-penty 8, 9-tetrahydro- 1H-|mdazog4 5-c] qui nolin-1-

yl) butlﬁ ] neyh@r{éwlquﬁémoxyethyl) 1 H-imidazo[4,5-c]quinolin-
N-{3-[ 4- ani gﬁprﬁ?)g%gﬁé%%} \gelH i mi dazo[ 4, 5-c] quinolin-1- yl]propyl }
a e; -

nmet hanesul f -ani no-2- (2-met hoxyethyl)-1 Him dazo[ 4,
5-c] qui nol i N-[8}(4-aylifo-2bRtyl- ZH-lmldEOM;ﬁkqiqmpqﬂn}Wt)wmmmmmrdeN

{3-[ 4-am nos2- net h dazo |n-I-yI]propyI} - b5-
(i ot ny! anVe 0y A A E R i A TR e A AR 10 2 et byt = 1 e
dazo [4, 5- ¢fjprapylfsenizéhesdlfoybhideppy! ] net hanesul f onami de;

15 N-[4-(4-amino-2-pentyl- 1H-imidazo[4,5-c] quinolin-1-yl)butyl)methanesulfonamide;

N-[4-(4-amino-2-pentyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl]benzenesulfonamide;
N-[8-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)octylmethanesulfonamide;
N-{3-[4-amino-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-1-yl]propyl}-4-
methylbenzenesulfonamide;

20 N-[4-(4-amino-2-pentyl-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinolin-1-
yl)butyl]methanesulfonamide;
N-{3-[4-amino-2-(ethoxymethyl)- 1 H-imidazo[4,5-c]quinolin-1-
yl]propyl} methanesulfonamide;
N-{3-[4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-y1}-2,2-

25 dimethylpropyl} methanesulfonamide;
N-{3-[4-amino-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-1-yl]propyl}-5-
(dimethylamino)naphthalene-1-sulfonamide;
N-[3-(4-amino-2-methyl-1H-imidazo[4,5-c]quinolin-1-yl)propyl]methanesulfonamide;
N-{3-[4-amino-2-(2-methoxyethyl)-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-1-

30 yl]propyl}methanesulfonamide;
N-{3-[4-amino-2-(ethoxymethyl)-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-1-

yl]propyl}methanesulfonamide;



N-
{3-[4-am no- 2- (2- net hoxyet hyl )-6, 7, 8, 9-tetrahydro-| H i m dazo[ 4, 5- c] qui nol i n-
| - 30 yl]propyl}nmethanesul fonam de; N

{3-[4-am no- 2- (et hoxynet hyl )-6, 7, 8, 9-tetrahydro-1 H i m dazo 44 5-%$

qui nol i n- | Wo20ppeesessi } et hanesul f onani de; 3 WO 2005/ 00BEEES2004/0206

PCTI US2004/ 020607 N {3-[ 4- am no- 2- ( 3- phenoxypr opyl ) -

| Hi m dazo[ 4, 5-c]quinolin-1 yl]propyl} nethanesul fonam de;

N-{4-[ 4- am no- 2- ( 3- phenoxypropyl ) -1 Him dazo[ 4, 5-c]quinolin-1- yl]butyl }

et hanesul f UO@iin$2-(3-phenoxypropyl)- | H-imidazo[4,5-c]quinolin-1-

N-[4-(4-am ﬁvg{-@gl-“rret hyl -(6,p7, 8, &t%){)rahydro- I[H-i r%‘?dazo[4, 5-c]quinolin-I-
yl ) but yl ] meYiripdtmetbanesylpaamider ochl ori de;

N-[ 2- (4- ami ROzt vl -1 bk F PHSheHE82ls Aadiadiin gt hy! ] - 4-

met hyl benze&g{?ﬁT %gémzég?hﬁo %?élﬁé?nf]no?%?ﬂut ycﬂc-l 1rl H-nllm' dazo [4, 5-c]qui
nol i n-1-yl yighutyl} hethmtehalfmamide; f onam de; 10

e (o N R RS s 7 Bt Wi b SRR ) - 4

2- but yl - | - [ $nKulyl ImélhanehlPna@ideihgdiethleiidy; 2- y! ) but yl ] - 1H-i mi dazo[ 4, 5- ¢] qui nol i
n-4-amne; N {2-[4-am no-2-(ethoxynethyl)-1

Him dazo[ _Affvﬁfztd"&{]’i'%?‘?’ﬁtyl‘l@IT‘]mdf,le_t[“éi"f}%'{‘w}“e}c'ﬁp‘?t}lylﬂrét hanesul f onani de; 15
N-[4- (4- am pRadmaRied¥dutfonamide; .

| Hi m dazo[ 4, 5-c] qui nol i n-1-yl ) butyl ] et hanesul f onam de;

1- ( 2- ami no- ¥-[AdtHapiiner Sbytyl-1H-ifnedarel4 raquindlin- t-ihéthy iasthingsfompryidenol i ne- 4- ami

ne, a N-{ 45 [ A7 am ne- 24 o] oYy y [ (@ 2] qui nolin-1-
yl ] buty }miﬁ%&gg'a[B#d%ésr%ﬁthg (e%?éﬁ(jgg&éﬁ g’ﬁm eﬁ%@é’éﬁ%ag%z%{déﬁﬁg’glsal t thereof.
20 I n a par tjqoinbhi-Byanpiieef er ed enbodi ment, a conpound or salt of the
invention ig N {2- T i . .

[ 4- ani no- 2- ?@Pwﬁ%ﬂ,ﬂ];sﬂmx-lch%eqﬂnmaﬁlaﬁaxl&%ﬂlbWﬂ@rqaﬁq[féy‘iljwl&?lﬁl:"-mme;

di et hyl et hyt pORldhaneaybhenaEle. O iRl SqqidiRal iy accept abl e salt
thereof. In addition to desirable formulation and toxicity properties, this
conmpound hadmsHeigiedtreethgnesfogamide; 12 i nducing activity relative to

interfaron ﬁv@t)t-(h-%%-f'-ﬂleﬁ@-ilﬁ-i daz@@,sTQSuih&Yrﬁ DLy 1) Bty féthadd8 fRhRtded €S
phar maceuti al” conpositions contal ning
1-(2-amino-2-methylpropyl)-2-(ethoxymethyl)-1 H-imidazo{4,5-c]quinoline-4-amine; and
N-{4-[4-amino-2-(cyclopropylmethyl)-1H-imidazo[4,5-c]quinolin-1-
yl]butyl} methanesulfonamide;
or a pharmaceutically acceptable salt thereof. ‘

20 In a particularly prefered embodiment, a compound or salt of the invention is N-{2-
[4-amino-2-(ethoxymethyl)-1 H-imidazo[4,5-c]quinolin-1-yl]-1,1-
dimethylethyl} methanesulfonamide or a pharmaceutically acceptable salt thereof. In
addition to desirable formulation and toxicity properties, this compound has unexpectedly
high IL-12 inducing activity relative to interferon (&) inducing activity.

25 The invention further provides pharmaceutial compositions containing a
therapeutically effective amount of a compound or salt of Formula I or of the above
embodiments and methods of inducing cytokine biosynthesis in an animal, treating a viral
infection and/or treating a neoplastic disease in an animal by administering a effective
amount of a compound or salt of Formula I or of the above embodiments to the animal.

30 In addition, methods of synthesizing compounds of Formula I and intermediates

useful in the synthesis of these compounds are provided.



therapeutically effective amount of a conpound or salt of Fornmula | or of

t he above enbodi nents and net hods of inducing cytokine biosynthesis in an
animal, treating a viral infection and/or treating a neoplastic disease in
an animal by administering a effective anount of a conpound or salt of
Formul a | o¥0af0s0e86above enbodi nents to the ani nmal. 30PCHUSEW# 030647, net hods
of synt hesi zi ng conpounds of Fornula | and internediates wuseful in the

synt hesi s of these conpounds are provided. 4 WD 2005/ 003065

PCT/ US2004/ 020607 Detail ed Description of the Invention As nentioned

earlier, the | ' oyl de ounds of Fornmula I: NH2 NN~ R2 NRn
(1) 5 nher et et ribeBn Y h i ERHD R4, -al kenyi - NR3- SO2- X- R4, or

al kyl - NR6- S02- R7As m¥éntsored lpartielr, tre invdRGer prididesscompplhindstodtFornmea ¥zl |

het erocycl yl, al kyl or al kenyl, each of which may be 10 unsubstituted or
substituted by one or nore substituents selected fromthe group consisting
of: -alkyl; -alkenyl; -aryl; 15 -het (ﬂr}?aryl ; -heterocyclyl; -substituted
aryl; -substituted heteroaryl’; -substj 2t ed het er ocycl yl ; 20 -0-al kyl ;

5 wherein

R, is -alkyl-NR3-SO,-X-Ry, -alkenyl-NR;3-SO,—X-Ry, or alkyl-NRg-SO,-Ry;
X is a bond or —-NR5-;
R, is aryl, heteroaryl, heterocyclyl, alkyl or alkenyl, each of which may be
10 unsubstituted or substituted by one or more substituents selected from the group consisting
of:
-alkyl,
-alkenyl;
-aryl;
15 -heteroaryl;
-heterocyclyl;
-substituted aryl;
-substituted heteroaryl,
-substituted heterocyclyl;
20 -O-alkyl;
-O-(alkyl)o-1-aryl,
-O-(alkyl)o.1-substituted aryl,
-O-(alkyl)o.1-heteroaryl,
-O-(alkyl)o.;-substituted heteroaryl,
25 -O-(alkyl)o-1-heterocyclyl;
-O-(alkyl)o.-substituted heterocyclyl,



-O(alkyl)o., -aryl; -O(alkyl)o_i-substituted aryl;
-O (alkyl)o.1-heteroaryl; -O(alkyl)o j -substituted heteroaryl; 25
-O(alkyl)o_i-heterocyclyl; -O(alkyl)o_ i-substituted heterocyclyl; 5 WO
20051003065 PCTI US20041020607 -COOH, -CO- O al kyl; -CO-alkyl; -S(0)0-2
-al kyl; 5 VS opeooss(al kyl )o-1 -aryl; -S(0) 0-2-(al kyl ) BCTUS 04020647t ed aryl ;
-S(00-2 -(alkyl)0. i -heteroaryl; -S(0OO0.2-(alkyl)o-i-substituted
heteroaryl; -S(00-2 -(alkyl)o. i -heterocyclyl; 10 -S(Oo0-2 -(al kyl)o.
-substituted heter ocycl yl; -(alkyl)o-,-NR3R3; -(al kyl )o-i
-NR3- CO O al kyl ; ?Qq}%o 1-NR3-CO al kyl;  -(al kyl)0.1-NR3-CO-aryl; 15
- (al kyl') o- 1- NR3- COsu uted aryl; -(al kyl)o-i - NR3- CO- het eroaryl ;
- (al kyl') o-i - NR3- CO- sulpggy-Otdiityed het eroaryl -N3; -hal ogen; 20 -hal oal kyl;
- hal oal koxy; -CO hal %%I koxy, - NO2;
-S(0)o.2 -alkyl;
5 -3(0)o.2 —(alkyl)o.1-aryl;
-S(0)o.2 —(alkyl).; -substituted aryl;
-S(0)o.2 —(alkyl).,-heteroaryl;
-S(0)o.2 —(alkyl)o.;-substituted heteroaryl;
-S(0)o.2 —(alkyl)o.1-heterocyclyl,
10 -S(0)o.2 —(alkyl)o.;-substituted heterocyclyl;
-(alkyl)o.1-NR3R3;
-(alkyl)q.;-NR3-CO-O-alkyl;
-(alkyl)o.;-NR3-CO-alkyl,
~(alkyl)o.;-NR;3-CO-aryl,
15 -(alkyl)p.;-NR3-CO-substituted aryl;
-(alkyl)y.,-NR3-CO-heteroaryl;
-(alkyl)o.1-NR3-CO-substituted heteroaryl;
-N3;
-halogen;
20 -haloalkyl;
-haloalkoxy;
-CO-haloalkoxy;

-NOy;

25 -OH;
-SH; and 1n the case of alkyl, alkenyl, or heterocyclyl, oxo;

R; is selected from the group consisting of:
-hydrogen;
30 -alkyl;
-alkenyl;
-aryl;



-CN;, 25 -OH, -SH, and in the case of alkyl, alkenyl, or heterocyclyl, oxo;
R2 is selected fromthe group consisting of: -hydrogen; 30 -alkyl;

-al kenyl; -aryl; 6 WD 2005/003065 PCT/ US2004/ 020607 -substituted aryl;
-heteroaryl; -substituted heteroaryl; - alkyl-Oalkyl; 5 - alkyl-O

al kenyl ; arVd0 2008003945 or al kenyl substituted by one or nmBEEUS§4PI06QUTent s
selected fromthe group consisting of. -OH, -halogen; 10 -N(R3)2;
-CONR3)Z, -COCl1 10 alkyl; -COOCL. 10 alkyl; -N3; 15 -aryl;
-substituted aryl; -heteroaryl; -substituted heteroaryl; -heterocyclyl;
20 -substituted hetetQesthiéd aryl;- CO-aryl;

-heteroaryl;
-substituted heteroaryl;
- alkyl-O-alkyl;
5 - alkyl-O- alkenyl; and
- alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
-OH;
-halogen;
10 -NRa);
-CO-N(Ra);
-CO-C.y9 alkyl;
-CO-0O-C,.10 alkyl; -
-N3;
15 -aryl;
-substituted aryl;
-heteroaryl;
-substituted heteroaryl;
-heterocyclyl;
20 -substituted heterocyclyl;
-CO-aryl;
-CO-(substituted aryl);
-CO-heteroaryl; and
-CO-(substituted heteroaryl);
25 each Ry is independently selected from the group consisting of hydrogen and
Ci.i0alkyl;
Rs is selected from the group consisting of hydrogen and Cj.;o alkyl, or R4 and Rs
can combine to form a 3 to 7 membered heterocyclic or substituted heterocyclic ring;
Rg is selected from the group consisting of hydrogen and C,_jo alkyl;
30 R is selected from the group consisting of hydrogen and C,.j¢ alkyl, wherein Ry

and R, combine to form a 3 to 7 membered heterocyclic or substituted heterocyclic ring;



-CO (substituted aryl); -COheteroaryl; and -CO (substituted heteroaryl);
25 each R3 is independently selected fromthe group consisting of hydrogen
and C 1.10 alkyl; R5 is selected fromthe group consisting of hydrogen and
Cl1-10 al kyl, or R4 and R5 can conbine to forma 3 to 7 nenbered

het er ocycl iW0390549886% i t ut ed heterocyclic ring;, R6 is selP€TUSAMPWMT he gr oup
consi sting of hydrogen and Cl_io alkyl; 30 R7 is selected fromthe group
consi sting of hydrogen and G .10 al kyl, wherein R6 and R7 conbine to forma
3 to 7 menbered heterocyclic or substituted heterocyclic ring; 7 WO

2005/ 003065 PCT/ Us 4 7 LS : 4 r.es 1. Scice:

i ndependent |y se#eﬁg(? tgdz(%ﬁ%%%%g&ééﬁﬁ%né%ﬁg?egp ?F\egg&%jfﬁ@t }%Og% g‘?ﬂ({ﬂ%,sm&]f_lo

al koxy, hal efyen,atkel, T falkoay driighy hnd teiflusroplethiyljaceut i cal | y accept abl e sal t

thereof. 5 Preparatign_ of th%@%@?ﬁ upegg | m dazoqui nol i nes of the invention
h

can be prep8f&BiagmacspHsally aesp eme | where R Rl, R2 and n are as
defined above. In step (1) of Reaction Schene | a 4-chloro-3-nitroquinoline
of Formula Il is reacted with an amne of Formula RINH2 where R, is as

def i ned abo t1 ni troqui nolin-4-amne of Fornmula I11. The

Prepanation efitheleompaunty
reacti on can be I ed ol i na‘["g i . und of
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optional | y heatie®y R, Byandaquiraiad defiead aovézor nul a || are known conpounds (see

for exanple, U Pat ent . 4, 689, 338 and ,references cit.ed erejn). In step
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reduced t o Riagil Gfthan Ak fiIFdAnHa & NHAFhER RYfis &sUefiHéPaboVe tofirevias abl y, the
reduction is carried out using a conventional heterogeneous hydrogenation

catal yit susitroguinplinyf-amins fformula BdnThg repetion gan bersasriedeut by adding ampgiet i on
can conveni C i : : i I e sol vent
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In step (2) of Reaction Scheme I a 3-nitroquinolin-4-amine of Formula III is
15 reduced to provide a quinoline-3,4-diamine of Formula IV. Preferably, the reduction is
carried out using a conventional heterogeneous hydrogenation catalyst 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.
In step (3) of Reaction Scheme I a quinoline-3,4-diamine of Formula IV is reacted
20 with a carboxylic acid or an equivalent thereof to provide a 1H-imidazo[4,5-c]quinoline of
Formula V. Suitable equivalents to carboxylic acid include acid halides, orthoesters, and
1,1-dialkoxyalkyl alkanoates. The carboxylic acid or equivalent is selected such that it
will provide the desired R; substituent in a compound of Formula V. For example, triethyl
orthoformate will provide a compound where R; is hydrogen and triethyl orthoacetate will
25 provide a compound where R; 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 sufficient heating to
drive off any alcohol or water formed as a byproduct of the reaction.
In step (4) of Reaction Scheme I a 1H-imidazo[4,5-c]quinoline of Formula V is
oxidized to provide a 1H-imidazo[4,5-c]quinoline-5N-oxide of Formula VI using a
30 conventional 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-

chloroperoxybenzoic acid at ambient conditions.



Forrmul a V. Suitable equivalents to carboxylic acid include acid halides,
orthoesters, and 1, 1-di al koxyal kyl al kanoates. The carboxylic acid or

equi valent is selected such that it wll provide the desired R2 substituent
in a conpound of Fornmula V. For exanple, triethyl orthoformate will provide
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chlorides (igy&lves roRARZ R uf:mﬂﬂart (9 Wlﬂ%rah@%esﬁ@ﬁatﬁaaﬂﬁﬁdﬂnfg(h@é/ﬂt Shitad de,
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a pharlfacePdust pra %l@e@mea%qaéygeﬂeptag%éﬁlé@ﬁreeﬁwnw@ 150dgiedyusing qpavenional

convent i onahehgit hods. Alternatively, step (5) may be carried out by (i)

reacting an N-oxi de of Formula Vi
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 isocyanato group is bonded to a

20 carbonyl group. Preferred isocyanates include trichloroacetyl isocyanate and aroyl
isocyanates 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

25 conventional 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.

30



with an isocyanate and then (ii) hydrolyzing the resulting product. Part (i)
i nvol ves reacting the N-oxide with an isocyanate wherein the isocyanato
group is bonded to a 20 carbonyl group. Preferred isocyanates include

trichl oroacetyl isocyanate and aroyl isocyanates such as benzoyl

i socyanat e WOR®WS0e4¢% i on of the isocyanate with the N oRCHVSRY4O0WELTr | ed out
under substantially anhydrous conditions by adding the isocyanate to a
solution of the N-oxide in an inert solvent such as chlorof orm or

di chl oronet hane. Part (ii) involves hydrolysis of the product frompart (i).

The hydrolysis can be carried out R&mﬁ&iS&ﬁH%?nt'onal met hods such as

heating in the presence of wate ol optionally in the

presence of a cataly N@, as an al i_Nggtal hydro NH,| ower  al koxi de.
30 9 WD 2005/ 003065 CT/ USZOO_AJ_QZOGO‘] eact Lan,.Sche N N02 N2 NHZ N C
(1) NH (2) NH Rn /7R REn | @ N 1(3) H7NFONN N-R2 NFJR2 N
N~R2 11 N (5) N R i R Rng - Rl Rn i RaA VI V. Conpounds of

t he i nvention where The Ri substlﬂu t cdhtains a 8ulfonarffide can 5 also be
prepared according to Retction Schene il where R, R2, NR4 and n are as
defined above and mis 1-20. In Reaction Schene Il an am noal kyl
substituted 1H i m dazo[ 4, 5-c]qui nolin-4- am ne of Formul M&II is reacted

with a sulfonyl chloride of Formula I X to provide a

NH,
N N
R ~— 0 I >&
= rlu (4) rlﬂ
Rn R, Rn R,
Vil Vi v

Compounds of the invention where the R, substituent contains a sulfonamide can
5 also be prepared according to Reaction Scheme II where R, R, R4 and n are as defined
above and m is 1-20.
In Reaction Scheme II an aminoalkyl substituted 1H-imidazo{4,5-clquinolin-4-
amine of Formula VIII is reacted with a sulfonyl chloride of Formula IX to provide a
compound of Formula X which is a subgenus of Formula I. The reaction can be run at
10 ambient temperature in an inert solvent such as dichloromethane in the presence of a base
such as pyridine or N,N-diisopropylethylamine. Many 1 H-imidazo[4,5-c]quinolin-4-
amines of Formula VIII are known compounds, see for example US Patent 6,069,149
(Namba); others can be readily prepared using known synthetic methods. Many sulfony]
chlorides of Formula IX are commercially available; others can be readily prepared using
15 known synthetic methods. The product or a pharmaceutically acceptable salt thereof can

be isolated using conventional methods.
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conpound of Forrmula X which is a subgenus of Forrmula |I. The reaction can be
run at 10 anbient tenperature in an inert solvent such as dichloronethane in
the presence of a base such as pyridine or N N-diisopropylethylam ne. Many
i Himdazo[ 4, 5-c]quinolin-4- am nes of Fornmula VIIl are known conpounds, see
for exanpl VQUPOFE3REt 6, 069, 149 (Nanba); ot hers can bePEEAER00WFEpar ed
usi ng known synthetic nethods. Many sul fonyl chlorides of Formula I X are
comercially avail able; others can be readily prepared using 15 known
synt heti c nethods. The product or a pharmaceutically acceptable salt thereof
can be isolated using conventi onaReagipm8elremelh WO 2005/ 003065
PCT/ US2004/ 020607 Reactign Scherme Il NHZ NHZ N ON N/ NRZ + R4 S-CI N
}JRz 11 O NRc / (I HmRn¥ (CHZ)M NH2Z NH VIl IX NMo=s=01 R4

i ; Nere the R Q@ubstituent \eOnutains a sul f onani de
g epeRR, R2, R4 and n

can al so be prepared actorgi
are as defined 5 abo nd is 1-20. 1@ Reaction emirl 1 an am noal kyl

HORG75- cfcedipnol i n-4- am ne oR;kopx QCNI)II is reacted
with a sul fonic anhydride of |Fornula Xl to provi dé a corrpou'ﬁd of Formula X
which is a subgenus of For muN&z21. The reaction can be rurN|t  anbi ent
tenperature in an inert sollNent such as d chl oronethaneOF$r@ he presence of a
base 10 such as pyridine or N, N-diisopropylethylamne. Algernatively, the
reaction can be run at anbient tenperature in acetonitril'. Mny sulfonic
anhydri des of FOLBhbaunt offie inVeRHEHRN ik X kiRl GBI ofAlabGn! cadi | ¥
prepared using kno synthetic net e produ or a pharmaceutically
accept abl e shbbe piepared iccortingrte ReacticmtSstierngIThyhere &nRe,rﬂa and all arevast defidled

5 above and m is 1-20.

In Reaction Scheme III an aminoalky] substituted 1H-imidazo[4,5-c]quinolin-4-
amine of Formula VIII is reacted with a sulfonic anhydride 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 an inert solvent such as dichloromethane in the presence of a base

10 such as pyridine or N,N-diisopropylethylamine. Alternatively, the reaction can be run at

ambient temperature in acetonitrile. Many sulfonic anhydrides of Formula XI are
commercially available; others can be readily prepared using known synthetic methods.
The product or a pharmaceutically acceptable salt thereof can be isolated using

conventional methods.

15
Reaction Scheme III
NH, NH,
N N\ Q 9 NTX~N
7 N>-R2 tORTRORTR T PR
6] o] |
R (?Hz)m R ((I;Hz)m
NH, NH
vill X| X o=?=o
R4
Tertiary sulfonamides of the invention can be prepared according to Reaction
Scheme IV where R, Rj, R, R4 and n are as defined above and m is 1-20.
20 In Reaction Scheme IV a | H-imidazo[4,5-c]quinolinyl sulfonamide of Formula X

is reacted with a halide of Formula XII to provide a compound of Formula XIII which is a

11



15 Reaction Schenme Il NHZ NHZ NOON RZ+NR4I SOS R4 11}JR2 NOO|
Rn (CHZ)mRn / (CHZ)mNH2 NH WVIII XI X 01=0 R4 Tertiary sul fonam des of
the invention can be prepared according to Reaction Schenme IV where R R2,
R3, R4 and n are as defined above and mis 1-20. 20 In Reaction Schene |1V a
| H i mi dazo[¥0Q 23008P¢énol i nyl sul fonani de of Fornula X i ECTAR0ERGEt h a
hal i de of Formula Xl to provide a conpound of Formula X Il whichis a 11
WO 2005/ 003065 PCT/ US2004/ 020607 subgenus of Formula |I. The reaction can be
carried out at anbient tenperature by adding sodiumhydride to a solution
of a conpound of Formula X in N, N-dinethylformam de and then adding the

hal i de. ManyubgehicefFoohuledr Fhe readlion can be casrierkous pbdmiientvernpexttues; byaddiags  can
be readily pr Sin nQwn nt het i ¢ th r

phar rnalceutlc‘c’g‘?lf3 hé’gg‘ieptf’a?%f’gmg%f’{ oun‘?ogﬁ? uga%?%nﬁ dﬁn ﬁ’ém %glrcll\%n(}ional
met hods. Remtddﬂiﬁgﬂﬁmﬁiﬂme |M/ari5lHB11MdZ>f FbimivINXN aré\bonﬁﬂertla@ Hﬁdilable* &Berkn (CH2) m

Rni( HzZ)m N X 0=5=0 XI| XLII R3|OS\OR4§) oundsofthe
i nventi on wifap ke iadibgeparedsusingdnopa sypibetis g déa B‘é"r ed
S pharmaceutically acceptable salt thereof can be isolated using conventional methods.

Reaction Scheme IV

NH, NH,
NN N
| YR, + RHal — MR,
Z N Z =N
| I
RA ((|3Hz)m Rp ((|3H2)m
NH N
e R\ .0
X O—?-O Xl XHI O'S\
R, R,
10 Compounds of the invention where R, contains a sulfamide group can be prepared

according to Reaction Scheme V wherein R, R;, R4, Rs and n are as defined above and m
is 1-20.
In step (1) of Reaction Scheme V an aminoalkyl substituted 1 H-imidazo(4,5-
clquinolin-4-amine of Formula VIII is reacted with sulfuryl chloride to generate in situ a
15 sulfamoyl chloride of Formula XIV. The reaction can be carried out by adding a solution
of sulfuryl chloride in dichloromethane to a solution of a compound of Formula VIII in
dichloromethane in the presence of one equivalent of 4-(dimethylamino)pyridine. The
reaction is preferably carried out at a reduced temperature (-78°C). Optionally, after the
addition is complete the reaction mixture can be allowed to warm to ambient temperature.
20 In step (2) of Reaction Scheme V an amine of Formula RsR4NH is reacted with the
sulfamoyl chloride of Formula XIV to provide a 1H-imidazo[4,5-c]quinoliny! sulfamide of
Formula XV which is a subgenus of Formula I. The reaction can be carried out by adding
a solution containing 2 equivalents of the amine and 2 equivalents of triethylamine in
dichloromethane to the reaction mixture from step (1). The addition is preferably carried
25 out at a reduced temperature (-78°C). After the addition is complete the reaction mixture
can be allowed to warm to ambient temperature. The product or a pharmaceutically

acceptable salt thereof can be isolated using conventional methods.
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according to Reaction Schene V wherein R, R2, R4, R5 and n are as defined
above and in is 1-20. In step (1) of Reaction Schene V an am noal kyl
substituted 1Him dazo[4,5- c]quinolin-4-amne of Formula VIIl is reacted
with sulfuryl chloride to generate in situ a 15 sulfamoyl chloride of

For mul a XI WO T098/0¢38¢fct i on can be carried out by addi ng ECEISZO#HBAR6WS

sul furyl chloride in dichloronethane to a solution of a conpound of Fornula
VIIl in dichloronethane in the presence of one equival ent of

4- (di met hyl am no) pyridine. The reaction is preferably carried out at a
reduced tenperature (-78C). Optionally, after the addition is conplete the
reaction m xture can be all owed t o ReagtiontSohambVent tenperature. 20 In step
(2) of Reaction Schege V an am ne of F%_'rml a R5R4NH is reacted with the

sul famoyl chloride of #Fornula XIV to provide a 1H i ni dazo[NA'f25-c] qui nol i nyl
sul fani de of  For myaxyW whi 8RG's a s _of RBMI a | ~xIhY_reaction can

be carried out by & 07 R on an T(")qﬁl vallenys YiR,t he ani ne
and 2 equival ents tritet hyl am ne | | or omet’hane { heNr eacti on
m xture from st BR zjmg) dditi preCepabl y camjled25 @uf) at a

reduced tenperature (-78C). After the addition is conplefe the f&act i on

m xture can be allowed N warmto anbi en't'N\t_t_arrperature. The piNoduct or a
pharmaceutically acceptable salt t her eofo<TarP be i sol at ed uspf§=Convent i onal
met hods. 12 WO 2005/ ¥8#3065 PCT/ US2088%/ 02060%' Reacti on Xtheme WNH2 NHZ NHZ
M N S02CI2 M NRSANH NNI / NR2 (~) I , NR2 (z) R N Rc Rs(\@iZ)ch /
(CH2)mMRn / (IH2)mNH2 HN HN p=5 p p%=0 VIII XIVA XVNR " R4 5

Tet r ahydr oi mi dazoqui noli nes of the invention can be prepared according to

Tetrahydroimidazoquinolines of the invention can be prepared according to
5 Reaction Scheme VI where R;, R3, R4, and R are as defined above and m is 1-20.

In step (1) of Reaction Scheme VI an aminoalkyl substituted 1H-imidazo[4,5-
c]quinolin-4-amine of Formula X VI 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

10 trifluoroacetic acid, adding a catalytic amount of platinum (IV) oxide, and then subjecting
the mixture to hydrogen pressure. The reaction can conveniently be carried out on a Parr
apparatus. The product or a salt thereof can be isolated using conventional methods.

In step (2a) 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

15 Formula XVIII which is a subgenus of Formula . When Rj is hydrogen, the reaction can
be carried out in one step according to the methods described in Reaction Schemes II and
IIT above using a tetrahydroimidazoquinoline of Formula XVII in place of the
imidazoquinoline of Formula VIII. When R3 is other than hydrogen, the reaction can be
carried out in two steps with step one being carried out according to the methods of

20 Reaction Schemes II and IIT and step two being carried out according to the method of
Reaction IV using the tetrahydroimidazoquinoline analog of the imidazoquinoline. The
product or a pharmaceutically acceptable salt thereof can be isolated using conventional
methods.

In step (2b) of Reaction Scheme VI an aminoalkyl substituted 6,7,8,9-tetrahydro-

25 1H-imidazo[4,5-c]quinolin-4-amine of Formula XVII is reacted to provide a compound of

Formula XIX which is a subgenus of Formula I. The reaction can be carried out according

13



5 Reaction Schene VI where R2, R3, R4, and R5 are as defined above and in is
1-20. In step (1) of Reaction Schenme VI an am noal kyl substituted

1H i m dazo[ 4,5- c]quinolin-4-amne of Formula XVI is reduced to provide an
am noal kyl substituted 6,7,8,9-tetrahydro-IHimdazo[4,5-c]quinolin-4-am ne
of For mul a W/P0508P&k erably the reduction is carried OBFT/B’%%%(%@H& ng or
di ssol ving the conpound of Forrmula XVI in 10 trifluoroacetic acid, adding a
catal ytic amount of platinum (IV) oxide, and then subjecting the mxture to
hydrogen pressure. The reaction can conveniently be carried out on a Parr

apparatus. The product or a salt thereof can be isol ated using conventional
net hods. | n t8thegnqtbed) des¢ritra i ReasHonsSehems Wasing tspgreimidazeqmadling of ed
6,7,8,9-tetr L ' FBs 4 RN XVIl is
reacted to p%?%g\gﬁ &%aggﬁﬁl@l&fgégﬁlﬁkg%@uwﬂ |T®E plFés?ﬁlngrgbgenus of
Formul a |. WWhemmdeButicslihyatepeda salt thereofaan be tnlatedrvsing comventienhl mgthoilh one st ep
according to the nethods described in Reaction Schenes Il and 111l above

usi ng a tetrahydroi mi dazoqui noline of Forrmula XVII in place of the

i m dazogui noline of Formula VIIIl. VWiaeaBldniSsha@hd®l than hydrogen, the
reaction can be carried out in two steps with step one being carried out
according to the nethods of 20 Reaction Schenes Il and Ill and step two

bei ng carried out according to the nmethod of Reaction IV yging the

t et r ahydr oi m dazoqui nol i ne anal og of the i m dazoqui noli ne. & Pr oduct or a
pharmaceutically acceptable salt thereof can be isol at eleusTl‘ nghgenvent i onal
met hods. In step (2b) o&H,Reacti on Schene NH, an am noa¥k s i tut ed

6, 7,8, 9-tetrahydro- H ymi dazo[4,5-c}q' @ i n-4<am n Fdrnula XVII is
reacted to provide a ‘o & X Xwiyi ch(42% ubgéﬁ?ﬂz)sn of Fornul a
| . The reaction can Meg gN 13 WO 200%4@03065\ .0

PCT/ US2004/ 020607 t he t)hod descr [ eacti on Schetg VS(sing a

t et rahydr oi m dazoqui nol i ne(|o¥m Forrmul a X lr'prvace of the i@ dafequinoline
of Formula VII1I, The E)(r odumH, or a phar maceutNH;al r\)&accept abl e salt thereof

can be isolated using®bnventional nethbs. 5 Reach\(Bh Sgheme VI N2 N NHz

NH2 N} \
NN
R
I/ N>— 2
I
(<’3H2)m
HN. .O
XIX ,SH
0" Wwg
R/
5

Tetrahydroimidazoquinolines of the invention can also be prepared according to
Reaction Scheme VII where R, R, R3, R4, Rs and n are as defined above and m is 1-20.
10 In step (1) of Reaction Scheme VII a 6,7,8,9-tetrahydro-1H-imidazo(4,5-
c]quinolinyl tert-butylcarbamate of Formula XX is hydrolyzed to provide an aminoalkyl
substituted 6,7,8,9-tetrahydro-1H-imidazo(4,5-c]quinolin-4-amine of Formula XXI. The
reaction can be carried out dissolving the compound of Formula XX in a mixture of
trifluoroacetic acid and acetonitrile and stirring at ambient temperature. Altemnatively, the
15 compound of Formula XX can be combined with dilute hydrochloric acid and heated on a
steam bath. Tetrahydro-1H-imidazo[4,5-c]quinolinyl tert-butylcarbamates of Formula XX
can be prepared using the synthetic route disclosed in U.S. Patent 5,352,784 (Nikolaides).
The product or a salt thereof can be isolated using conventional methods.
Steps (2a) and (2b) can be carried out in the same manner as in Reaction Scheme
20 VL
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t(LLN}R N\N}R (2a) (CH2)m 1| XVIII Ri ,S H)m(CH) in 3 O" Ra XVI NH
XVIT NH2 \ (2b) \,1 N2 N NR2 ON (CH2) m HN, ;O XIXOSHR- Ra 5
Tet r ahydr oi m dazoqui noli nes of the invention can al so be prepared according
to Reaction Schene VII where R, R2, R3, R4, R5 and n are as defined above
and in is WOQR0S00B65I n step (1) of Reaction Scheme VI | ZCT/US2004/020607
6,7,8,9-tetrahydro-1Himdazo[4,5 c]quinolinyl tert-butylcarbamte of
Formula XX is hydrolyzed to provide an am noal kyl substituted
6,7,8,9-tetrahydro-1H i m dazo[ 4, 5-c] qui nol i n-4-am ne of Formula XXI. The
reaction can be carried out dissol vg{rggctitoggcﬁé%g)@gnd of Formula XX in a
m xture of trifluoroacetic acid and acetonitrile and stirring at anbi ent
tenperature. Alternatively, the 15 conpound of Fornula XX 't&n be conbi ned
with dilute hydrochloric acid and heated on a steam batj«N

fRgr nul a XX

Tetrahydro-1H i m dazo[ 4,5-c] quinolinyl tert-butyl {bamales/ 0
can be prepared using Mi'e synt hetic rout I scl osbg/i’n . S ?tent 5,352,784
(Ni kol ai des). The pr, Ncan e igeal atkd déﬁi ng
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Some compounds of Formula I can be readily prepared from other compounds of
Formula I. For example, compounds wherein the R4 substituent contains a chloroalkyl
5 group can be reacted with an amine to provide an R4 substituent substituted by a secondary
or teriary amino group; compounds wherein the R4 substituent contains a nitro group can
be reduced to provide a compound wherein the R4 substituent contains a primary amine.
As used herein, the terms “alkyl”, “alkenyl”, “alkynyl” and the prefix “-alk” are
inclusive of both straight chain and branched chain groups and of cyclic groups, i.e.

10 cycloalkyl and cycloalkenyl. Unless otherwise specified, 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.

15 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 prefix “haloalk-".
Examples of suitable haloalkyl groups are chloromethyl, trifluoromethyl, and the like.

The term “aryl” as used herein includes carbocyclic aromatic rings or ring systems.

20 Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and indenyl. The

15



NHz NH2 (2a) N~-R2 AANN-R2 NNJRRn (CH2)m N (t) Nz "IN, ,0 Rn (CH2)m
Rn (I H) MXXIl R OS - R4 XXHOOXXI NH2 \2b) NH2 N N}R2 N 1 Rn
(CH2)m HN. ,10 XXIIl OS\ RR4 5 Sone conpounds of Formula I can be
readily prepared from other conpounds of Forrmula |I. For exanple, conpounds
wher ei n t héV®R2008/0¢38¢5 t uent contai ns a chl oroal kyl 5 gr oB@pTUAHHE20FEact ed
with an amine to provide an R4 substituent substituted by a secondary or
teriary am no group; conpounds wherein the R4 substituent contains a nitro
group can be reduced to provide a conmpound wherein the R4 substituent

contains a | | In. t cal kvl Lt al kenyl "
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groups can be nonocyclic or (ﬁ;)ﬁl ﬁycl ic and preferably have from3 to 10
eN-c

ring car bonorfigiggheters alnm (8:8y Exegimdany Betpioeyqlig&reuips inshids pyrrolidinyl,

cycl opentyl I LV 1K¥lazolidnyiNC! usi ve
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groups wher enidazalilingl andthe kai | abl e hydrogen atons are replaced by hal ogen
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“substituted heteroaryl” and “substituted heterocyclyl” indicate that the rings or ring

10 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., trifluoromethoxy), nitro, alkylcarbonyl,
alkenylcarbonyl, arylcarbonyl, heteroarylcarbonyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocycloalkyl, nitrile, alkoxycarbonyl,

15 alkanoyloxy, alkanoylthio, and in the case of cycloalkyl and heterocyclyl, oxo.

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, compounds of Formula I can be either
imidazoquinoline compounds or tetrahydroimidazoquinoline compounds.

20 The invention is inclusive of the compounds described herein in any of their
pharmaceutically acceptable forms, including isomers such as diastereomers and

enantiomers, salts, solvates, polymorphs, and the like.

Pharmaceutical Compositions and Biological Activity

25 Pharmaceutical compositions of the invention contain a therapeutically effective
amount of a compound of Formula I in combination with a pharmaceutically acceptable
carrier.

As used herein, the term “a therapeutically effective amount” means an amount of
the compound sufficient to induce a therapeutic effect, such as cytokine induction,

30 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
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Exanpl es of suitabl e hal oal kyl groups are chloromethyl, trifluoronethyl, and
the like. The term"aryl" as used herein includes carbocyclic aronmatic rings
or ring systens. 20 Exanples of aryl groups include phenyl, naphthyl,

bi phenyl, fluorenyl and indenyl. The 15 WD 20051003065 PCTI US20041020607

t erm " het e@p40p0030¢fc| udes aromatic rings or ring syst eRETHUREOVBHMai n at

| east one ring hetero atom(e.g., 0, S, N). Suitable heteroaryl groups

i nclude furyl, thienyl, pyridyl, quinolinyl, tetrazolyl, imdazo, pyrazolo,
t hi azol o, oxazolo, and the |ike. "Heterocyclyl" includes non-aromatic rings

or ring sys ﬁﬁﬁ] ' 3 i . (g:89., 0, S
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"substi t ut egmBRLRIF BREBMYbund toeieGsabRctt Maly of iR dohaiSiofd] dbdaRe fokfhs $3FHENS i N
guestion are turther substituted by one or nore substituents independently

sel ect €d fr g¥pdi yweh gy Ghistscloreniass. PAgNIsTl Earmeplations) REWRE, CIERRY ITHIENTS.HFIEYxy
hal ogen, hakc%h Yibn ,trQ&?Shgrgda%a%Hpﬁwpmo%' g@hé&%& tlfeelil%:’ trifluoromethoxy),
ﬁ , al Ken , ar)P , ete

nitro, alkylcarbony carbony car bony roaryl car bonyl ,
aryl, aryl al kyl , Thetosrpoands| of theneventiomhapedearyshowndo erdocs/tbE production of
het er ocycl oal kyl .tri.l e, alkoxycarbonyl 5 al kapoy! |, kanqyl t hi o, and
o the Lase ekt iy PreshmensperuByposordias B RO sften PUrr it e
r epr esent i ngesclyipdivatel thadthe co@pounde AleiugefulcR lin@iufe Ropsite afodifierapiteaent ed by
dashed |ines. These |ines nmean that tp;@?gqgs represented by the dashed

1

line ckh beMorulaisthe igrmupsdesppnseAp & sprg eIt Yoy EndernghEmyseful indhe, pe

ei ther i m dagpamidtalvhi&gy 6pFRAdads or tetrahydroi m dazoqui noline conpounds.
20 The invention is inclusive of the conpounds descri bed herein in any of

t heir  phar naceu€ytekinesthatgaasphedndused by the adinirdstiatipm gf ¢osenernds aserringdo
Phar maceut | SR CBHBLETFreURd e BESByeIi R fR nRP SRR BB
conposi ti ongs wéll d@rthin\ieBileukinsGI)! Dytdknes WhoePissyhibadis Magbé Bdldeddy anount of
a conmpound of Forrmula | in conbination with a pharmaceutically acceptable
carriebs compounds of the invention include IFN-a, TNF-a,, IL-1, 6, 10 and 12, and a variety o
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.
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
20 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. ‘
Compounds of the invention also have an effect on the acquired immune response.
25 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 (Th2) cytokines IL-4, IL-5
and IL-13 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
30 response and/or downregulation of the Th2 response is desired. In view of the ability of

compounds of Formula Ia to inhibit the Th2 immune response, the compounds are

expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma,
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As used herein, the term"a therapeutically effective amount” neans an
anount of the conpound sufficient to induce a therapeutic effect, such as
cytoki ne induction, 30 antitunor activity and/or antiviral activity.

Al t hough the exact anmount of active conpound used in a pharnmaceuti cal
conposi ti orworooshesossnventi on will vary according to faeCOUS2RHRA07t 0 t hose
of skill in the art, such as the physical and chem cal nature of the 16 WO
2005/ 003065 PCT/ US2004/ 020607 conpound as well as the nature of the carrier
and the intended dosing reginmen, it is anticipated that the conpositions of

the invention wll nt.ai,n sufficient. active . ingredient t.o provi a dose
o Cabout | Rk and 8RR HHinBg g sy Tone Bt ESHsPsS SPoveptiRe BTG oy

5ng/ kg of t bal medimedintniftyt hal $sbibBGk a tréibhenf fof Reweain haphl disabesdadage f or ns
may be 5 used, such as tablets, |ozenges, parenteral formulations, syrups,

creams, oi nfH@AYda aerosol formul ations, transdernal pat ches, transnucosal
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treatment ofisefulNihe @ledtnitht 6H VAT @i8¢aSes b hPikdr§) €Bhié fdduiBivodatutinpatoag by the
adm ni strati on of compounds according to the invention generally include

i nt er f er on- suggestthat cogpaurdspd theravantien are usgfulgn trgatymppdiseages sueh agdit ngfs cert ain

i nterl euking._( - ] L ) [ ' d 1
conmpounds oﬁ méth%%l’ ‘rlll\%tr(lig Fﬁ?ﬁﬁ%&géeﬁh‘@éﬂg;&@h@n W—S%aﬁwg%éﬁ af%l,é and a
vari etl0 of BoHhbpatitis ¢t HeipaeSimpieroVigusotype d and Tyetl§ madiusolm nesagiosnimhHIVyi r us
producti on ?%twr cel | gLoth,. mak'hn? t he con%ﬁlh?gs use%l_ in the
treatnent o i Y ¥ dnEaeRuhedral peoplasiap sich af perwigaliimtrasrithelial peeplagiay uman: o i nquce
the product paghilléthavinit ERPVIEmd abddRiated HoEpIRES; Mhgal ldheades)\eq tardidagidpegilluef her
aspects of the innate inmune response. For exanple, natural 20 killer cell
activi ty majndEyRipsaseal meamgitighneoplagiq disesses, tigybasel cgllsarcmorp: kmvfelli nduct i on.
The  conpounggediBYK #osi® 4kl g&tﬁﬁl@éﬁ CRRNBHS Ssquithbs el Bﬁ%ﬁa%?&&ﬁleﬂ&&s

secretion of nitric oxide an e production of additional cy nes.
Furt helS t hieukemiponwlitiplemayelaea) selanpme] iohdiaigkiors Iamghethd, fcataaenus Jtdeln of
t he inve on_als

gégﬁmj Qgcﬁﬁ’z’“ﬁé‘g’?‘g’g%g %g);:ér ancers; para31t1crHisieases, c.g. Snehu?r\l/o%ys £l c?ixtnfii?Ct on the
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, leishmaniasis;
and bacterial infections, e.g., tuberculosis, mycobacterium avium. Additional diseases or
conditions that can be treated using the compounds of the invention include eczema;

20 eosinophilia; essential thrombocythaemia; leprosy; multiple sclerosis; Ommen’s
syndrome; discoid lupus; Bowen’s disease; Bowenoid papulosis; and to enhance or
stimulate the healing of wounds, including chronic wounds.

Accordingly, the invention provides a method of inducing cytokine biosynthesis in
an animal comprising administering an effective amount of a compound of Formula I to

25 the animal. An amount of a compound effective to induce cytokine biosynthesis is an
amount sufficient to cause one or more cell types, such as monocytes, macrophages,
dendritic cells and B-cells to produce an amount of one or more cytokines such as, for
example, IFN-o, TNF-q, IL-1, 6, 10 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

30 expected to be a dose of about 100ng/kg to about S0mg/kg, preferably about 10ug/kg to
about Smg/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
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25 For exanple, 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

hel per type | (Thl) cytokine IFN-y 1is induced indirectly and the production
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Triethylamine (1.18 mL, 8.5 mmol) was added to a mixture of 1-(4-aminobutyl)-2-
ethyl-1H-imidazo[4,5-c]quinolin-4-amine (2.00 g, 7.1 mmol) and chloroform (200 mL).
20 The resulting solution was chilled in an acetone/ice bath for 10 minutes. Benzenesulfonyl
chloride (0.90 mL, 8.5 mmol) was slowly added over a period of 5 minutes. After 45
minutes 0.2 equivalents of triethylamine was added. After 6 hours the reaction mixture
was washed with brine (2 x 250 mL) and with water (1 x 100 mL), dried over magnesium
sulfate and then concentrated under reduced pressure. The residue was recrystallized from
25 N,N-dimethylformamide. The recrystallized material and the filtrate were both sturried

with methanol. The resulting solids were isolated by filtration, combined, and then dried
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stinmul ate the healing of wounds, including chronic wounds. Accordingly, the
i nvention provides a nethod of inducing cytokine biosynthesis in an aninal
conprising adm nistering an effective amount of a conpound of Fornula Ito
25 the animal. An anount of a conpound effective to induce cytokine

bi osynt hesivg0 p@s/@a030esnount sufficient to cause one or noPETHBIN4AYHES, such
as nonocytes, nmacrophages, dendritic cells and B-cells to produce an anount
of one or nore cytokines such as, for exanple, IFN-oo TNF-a, IL-l1, 6, 10
and 12 that is increased over the background | evel of such cytoki nes. The

preci se anount w] | ry according to factors kn e art

expected to'b¥® %bda%ﬁama%%ﬁpawatwaﬁét ﬁo@r%‘ﬁ%é)g\gﬁ Hgf" R[g (43P0 #Jﬁttgp'i about

10g/ kg to amyﬁda%mlsqummq%l-u%smwmzaiemoaa@meqes whitd B3I eh. pfigd.beating a
viral infection in an "ani nal a nethod of treati ngia neopl astic disease

in an ani mall82. @Wnabiswgcalsulv@ﬁo@jﬂ@@@%s PET IO b8 4 607 61H, 688 N; st er i ng
an effectiv .Q c?m 06 la Ito the animal. An anount
effective tg ?@ﬁ%rﬁc l /‘}?%\3}4{4}??%%0“ on is an anmount that will cause
a reduction in one or nore of the manifestations of viral infection, such
as viral lesions, viral |oad, rate of |ru roduction, and nortality as
conpared to untreated control ani mals. @Fzm se 5 amount will vary
according to factors known in the aN-1[4-b41§min8- ted to be a dose of

| OOng/ kg to about 50ng/ k pr ef erabl y about g? to about 5Sng/kg. An
amount of a conpound eflgé'é:rfli dozol$.6-ciquineling - lﬂ)?é‘& E’§‘P4eéesélg%ﬁ“i“%n i s an anount
that will cause a reduction in tum)NHS| ze or in the nunber of tunor foci.
Again, the precise amount will vary acc rding to factors known in the art
but is expected to be a dose of abd¥t> / kg to 10 about 50ng/ kg,
preferably about 10g/kg to about S5y N The’invention is further described
by the foll owi ng exanpl es, which § proYided for illustration only and are
not intended to be limting in any~fay. 15\Exanple 1

N-[4-(4-am no-2-ethyl -1 Himdazo[ 4, 5-c] qui i n-1-yl)butyl] benzenesul f onam d
e NHZNN N N O HN. O

S
A®
10 PartA

Tert-butyl 4-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)butylcarbamate (5.00 g,

13.1 mmol) was combined with hydrochloric acid (50 mL of 4.0 M in dioxane) and stirred
for 1.5 hours. The reaction mixture was diluted with dichloromethane (~200 mL).
Saturated sodium bicarbonate solution was added until a pH of 8 was obtained. A
15 precipitate formed in the aqueous phase. The layers were separated. The precipitate in the
aqueous layer was isolated by filtration, slurried with water and then isolated by filtration
to provide 3.6 g of 4-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)butan-1-amine.
Part B
The material from Part A was combined with chloroform (600 mL) and warmed to
20 40°C. Triethylamine (3.48 mL, 25 mmol) was added and a solution was obtained.
Benzenesulfonyl chloride (1.60 mL, 12.5 mmol) was added. The reaction mixture was
stirred at 40°C overnight. The reaction mixture was cooled to ambient temperature and
then concentrated under reduced pressure. The residue was taken up in dichloromethane
(~100 mL), washed with water (3 x 125 mL), dried over magnesium sulfate and then

25 concentrated under reduced pressure to provide 3.96 g of N-[4-(2-propyl-1H-imidazo([4,5-

20



Oall Triethylamne (1.18 nL, 8.5 mmol) was added to a m xture of

1-(4-am nobutyl)-2- ethyl-IHimdazo[4,5-c]quinolin-4-amne (2.00 g, 7.1
mol ) and chl oroform (200 nL). 20 The resulting solution was chilled in an
acetone/ice bath for 10 m nutes. Benzenesul fonyl <chloride (0.90 m., 8.5
mol ) was VOMK/0Eefed over a period of 5 minutes. AftePCTAS2M#/MEs 0. 2
equi val ents of triethylam ne was added. After 6 hours the reaction m xture
was washed with brine (2 x 250 nmL) and with water (1 x 100 nlL), dried over
magnesi um sul fate and then concentrated under reduced pressure. The residue

was recrystalliidAsd-{i L AEL; ] 1S ol sigld.i zed
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di chl or onetwignaturatedsbdidn) bicarbonate solution (3 x 150 mL) and then concentrated under
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10 reduced pressure to provide 1.44 g of crude product. This material was recrystallized from
methyl acetate to provide 0.67 g of 1- {4-[(phenylsulfonyl)amino]butyl}-2-propyl-1H-
imidazo[4,5-c]quinolin-SN-oxide as a brown solid, m.p. 203.8-205.2°C.

Part D
Ammonium hydroxide (3.5 mL of 27%) was added to a mixture of the material

15 from Part C and dichloromethane (15 mL). After 10 minutes tosyl chloride (0.35 g) was
slowly added over a period of 5 minutes. After 45 minutes the reaction mixture was stored
at a reduced temperature over the weekend. An additional 35 mg of tosyl chloride was
added and the reaction mixture was stirred for 1 hour. The organic phase was separated
and then washed with saturated sodium bicarbonate solution (3 x 80 mL). A precipitate

20 formed in the aqueous phase. This material was isolated by filtration and then
recrystallized from methyl acetate. The resulting solid and the filtrate were combined,
dissolved in dichloromethane containing a small amount of methanol, and then purified by
column chromatography (silica gel eluting with 10% methanol in dichloromethane). The
resulting material was purified by column chromatography (silica gel eluting with 0-7.5%

25 methanol in dichloromethane). This material was recrystallized 3 times from methyl
acetate to provide 42 mg of N-[4-(4-amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-
yl)butyl]benzenesulfonamide as a white solid, m.p. 158.8-160.8°C. Analysis: Calculated
for C23H27N50.S - 0.25 C3HsO,: %C, 62.15; %H, 6.22; %N, 15.59; Found: %C, 62.41;
%H, 5.91; %N, 15.41.
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Sat ur at ed sodi um bi carbonate sol ution was added until a pH of 8 was
obtained. A 15 precipitate fornmed in the agqueous phase. The | ayers were
separated. The precipitate in the aqueous |ayer was isolated by filtration,
slurried with water and. then isolated by filtration to provide 3.6 ¢

of 4- ( 2- pr opy0 2005106308dazo[ 4, 5- c] qui nol i n-1 -yl ) but an- | - amPREUSFR#/0208)7The
material fromPart A was conbined with chloroform (600 nm.) and warned to 20
40C. Triethylamne (3.48 nL, 25 nmmol) was added and a sol uti on was obt ai ned.
Benzenesul fonyl chloride (1.60 nL, 12.5 nmol) was added. The reaction

m xture was stirred at 40C overni ght. Th reactlon m xture was cooled to
anbi ent tenperature and then concent}:‘i)‘gl?ﬁl under reduced pressure. The

resi due was t akpn(dvgniher2deg il IH-G1idad0p4 6-c]quinbAf- 1rg1)butyifbetmetesul fotamiad er (3 X
125 L), dried over nmagnesium sul fate and then 25 concentrated under reduced
pressure to provide 3.96 g of N [4-[2- propyI-IH-lmdazo[4 5- 20 WO

2005/ 003065 PCT/ US2004/ 020607 A8l i n- 1-yl ) but yl ] benzenesul f onam de as a

yell ow crystalline solid, mp. 185.9- mrt C 3- Chl or oper oxybenzoi c
acid (896 ng of 77% was added @ aNperiod of 5 5 minutes to a solution
qw\dle\: 1- yl)butyl]benzenesul f onam de

of N-[4-(2-propyl-1Himdazo[ 4,9
(1.0 g, 2.4 mol) in chloroform (100 nL)\_ After 2.5 hours an additional 0.1
equi val ent of 3-chl oroperoxybenzoi c acid S gdded. After 3 hours the
reaction was stored at a reduced tenperat UP'es"ovr ni ght. The reaction m xture
was washed with saturated sodi um bicar bona@"e‘ti on (3 x 150 nL) and then
concentrated under 10 reduced pressure to provkge 1.44 g of crude product.
This material was recrystallized from nethyl acetate to provide 0.67 g of
1- {4-[(phePartaul fonyl)ani no] butyl }-2-propyl -1 H

i m dazq[ 4, 5-c] qui,nol | nSN— olid, . m 5.2C. Part D
Ammoni (L)?m hydrox?%sn% © 5CH{2 (ﬂeﬂﬁﬂ%ﬁ:‘\ﬁr 152’3) ‘Atéergbﬁt’ryg%&f ?1 he materi al
15 from Par imifazepus- d]qﬁhhbﬁﬁ-@%)‘bb@hﬁrb(aﬂn&em 85 g¥ Wavhylifblyded td provide Sy gadfl or i de
(0.35 g) was slowlé added over a erlgd of 5 mnutes. After g’ m nutes the
reaction m $(dhevdd-imidizeld.S-gauigolins yDewan-diapwineas ap offvhile solid M@ekend. An
addi ti onal 2B Jpofect osyl chloride was

Part B
10 Using the general method of Example 2 Part B except that the reaction was run at
ambient temperature, 4-(2-hexyl-1H-imidazo[4,5-c]quinolin-1-yl)butan-1-amine (1.20 g,
3.7 mmol) was reacted with benzenesulfonyl chloride (429 pL, 3.7 mmo!) to provide 0.75
g of N-[4-(2-hexyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl]benzenesulfonamide as a light
yellow solid, m.p. 137.0-138.1°C.
15 Part C
Using the general method of Example 2 Part C, N-[4-(2-hexyl-1H-imidazo[4,5-
c]quinolin-1-yl)butyl]benzenesulfonamide (0.95 g, 2.0 mmol) was oxidized to provide
1.21 g of crude 1- {4-[(phenylsulfonyl)amino]butyl}-2-hexyl-1H-imidazo[4,5-c]quinolin-
5N-oxide.
20 Part D
Using the general method of Example 2 Part D, the material from Part C was
aminated to provide 118 mg of N-[4-(4-amino-2-hexyl-1H-imidazo[4,5-c]quinolin-1-
yl)butyl]benzenesulfonamide as an off white crystalline solid, m.p. 84.8-85.4°C. Analysis:
Calculated for C,6H33Ns0,S - 0.5 H,O: %C, 63.91; %H, 7.01; %N, 14.33; Found: %C,
25 63.63; %H, 6.93; %N, 14.80.
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added and the reaction m xture was stirred for 1 hour. The organi c phase was
separated and then washed with saturated sodi um bi carbonate solution (3 x
80 nL). A precipitate 20 forned in the agueous phase. This material was
isolated by filtration and then recrystallized fromnethyl acetate. The
resul ting 9P RUWSBHO6Sthe filtrate were conbi ned, di ssol YEHUSH04/020607

di chl oronet hane containing a small anount of nethanol, and then purified by
col um chr omat ography (silica gel eluting with 10% net hanol in

di chl oronet hane). The resulting material was purified by col um

chromat ography (silica gel eluting Wgkbnfte 4. 5% 25 methanol in

di chl oronet hane). This material was recrystallized 3 tines from nethyl
acetate to provide 42 ny N-[4-(4-amino-2-propyl-

of N-[ 4- (4- am no- 2- pr oyl = s C 5- | i.n- :
yl ) butyl ] benzenesul foﬂglrlﬁngigzdfgkg%%ﬁgqs}g}bﬂ&flm%%a?e%%%?glfg0. 8C. Anal ysis:
Cal cul ated for C23H27N502S. 0. 25 d$t602: %C, 62.15; %4, 6.22; %\, 15.59;
Found: %, 62.41; 9%, 5,91, W, ?q'\ N 30 21 WD 2005/ 003065

PCT/ US2004/ 020607 Exanple 3 N-[44(4- arr‘r}rfo\thexyl -1

H i m dazo[ 4, 5-c] qui nol i n-1-yl ) bu bemzenesul fonamide NH2 NN N HN SO O
Part A 5 Using the general nethog Ex le 2 Part A, tert-butyl

4-(2-hexyl -1 H imdazo[4,5-c]quintlin-1-y{)butyl carbamate (33.85 g) was
hydrol yzed to provide 3.43 g of o

4- (2-hexyl -1 Him dazo[ 4, 5- c] qui nol i n- 1-yl ) btit-dn- | - ani ne as an of f white
solid, mp. 172.2-174.2C. Part B 10 Using f"hg general nethod of Exanple 2
Part B except that the reaction was run at anbient tenperature,

4- (2- hexyl -pat Am dazo[ 4, 5-c]quinolin-1-yl)butan- | -amne (1.20 g, 3.7

(r)rTr[7) |5) was react ??sinvg tLQ ggl%pa ?nrt]at Solfi lo;'gg%l'nplg 9 E’glrt hde?(cépl%%hgat %h’e rgécgomé 1)'unta(l? provi de

ambient temperature, 4-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)butan-1-amine (2.00 g,

7.1 mmol) was reacted with methanesulfonyl chloride (1.65 mL, 21.3 mmol) to provide
1.23 g of N-[4-(2-propyl-1H-imidazo[4,5-c]quinolin-1-yl)butylJmethanesulfonamide as a
10 light yellow solid, m.p. 133.2-134.6°C. |
Part B
Using the general method of Example 2 Part C, N-[4-(2-propyl-1H-imidazo[4,5-
c]quinolin-1-yl)butyl)methanesulfonamide was oxidized to provide 1.44 g of crude 1-{4-
[(methylsulfonyl)amino]butyl}-2-propyl-1 H-imidazo[4,5-c]quinolin-SN-oxide asa light
15 yellow solid.
Part C
Using the general method of Example 2 Part D, the material from Part B was
aminated to provide 0.21 g of N-[4-(4-amino-2-propyl-1H-imidazo[4,5-c]quinolin-1-
yl)butyl)methanesulfonamide as an off white crystalline solid, m.p. 186.5-187.9°C.
20 Analysis: Calculated for CgH,sN50,S - 0.25 H,0: %C, 56.89; %H, 6.76; %N, 18.43;
Found: %C, 56.95; %H, 6.89; %N, 18.13.
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g of N-[4-(2-hexyl-IHimdazo[4,5-c]quinolin-1-yl)butyl]benzenesul fonam de
as a light vyellow solid, mp. 137.0-138.1C. 15 Part C Using the general

nmet hod of Exanple 2 Part C, N-[4-(2-hexyl-|Himdazo[4, 5-
c]quinolin-1-yl)butyl]benzenesul fonam de (0.95 g, 2.0 nmmol) was oxidized to
provide 1.V9Q2095/8430¢5 ude PCT/US2004/020607

1-{4-[ (phenyl sul fonyl )am no] butyl }-2-hexyl -1 Hi m dazol[ 4, 5- c] qui nol i n-
5N-oxide. 20 Part D Using the general nethod of Exanple 2 Part D, the
material fromPart C was amnated to provide 118 ng

of N-[ 4- (4-am no- 2- hexyl - I Hi m dazo[ 4 g3agpigyi nol i n-1-

yl ) butyl ] benzenesul fonam de as an off white crystalline solid .

84.8-85. 4C. Adaf4y(diasuno-2thyidl Hrigudazels, 5@251113@»@gxgbutwllmem@suw@am% 91; 9%,
7.01; 9N, 14.33; Found: %, 25 63. 6,3,;, %, 6.93; %\, 14.80. 22 WD 2005/ 003065
PCT/ US2004/ 020607 Exanpl e 4 N-[4- (#-"ani no- 2-propyl- 1 Himdazo
[4,5-c]quinolin-1- yI)butyI]methanels ide NH2Z N N NO1l1 HSr 0 5
Part A Using the general nethod g le 2 Part B except that the reaction
was run at anbient tenperature,
4- (2-propyl -1 Himdazo[ 4, 5-c] qui n-1-W )butan-1-amne (2.00 g, 7.1 nmol)
was reacted with nethanesul fonyl chloride 65 m., 21.3 nmol) to provide
1.23 g of

N-[4-(2-propyl -1 Himdazo[ 4, 5-c] qui nolin-1- }ql Fbutyl ] met hanesul f onam de as a
10 Iight yellow solid, mp. 133.2-134.6C.

Part A
5 Using the general method of Example 2 Part A, tert-butyl 4-(2-ethyl-1H-

imidazo[4,5-c]quinolin-1-yl)butylcarbamate (20.69 g) was hydrolyzed to provide 14.94 g
of 4-(2-ethyl-1H-imidazo{4,5-c]quinolin-1-yl)butan-1-amine as an off white solid, m.p.
84.8-88.7°C.
Part B

10 Using the general method of Example 2 Part B, 4-(2-ethyl-1H-imidazo[4,5-
c]quinolin-1-yl)butan-1-amine (4.00 g, 14. 9 mmol) was reacted with methanesulfonyl
chloride to provide 1.78 g of N-[4-(2-ethyl-1H-imidazo[4,5-c]quinolin-1-
yl)butyllmethanesulfonamide as a light yellow solid.
Part C

15 Using the general method of Example 2 Part C, the material from Part B was
oxidized to provide ~2.00 g of crude 1-{4-[(methylsulfonyl)amino]butyl}-2-ethyl-1H-
imidazo[4,5-c]quinolin-5SN-oxide.
Part D

Using the general method of Example 2 Part D, the material from Part C was

20 aminated to provide 0.42 g of N-[4-(4-amino-2-ethyl-1H-imidazo[4,5-c]quinolin-1-
yl)butyl]methanesulfonamide as a white solid, m.p. 203.3-204.4°C. Analysis: Calculated
for C17H23Ns0,S: %C, 56.49; %H, 6.41; %N, 19.37; Found: %C, 56.21; %H. 6.36; %N,
19.09.
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Part B Using the general nethod of Exanple 2 Part C,

N-[4-(2-propyl -l Himdazo[4,5- c]quinolin-1-yl)butyl]nmethanesul fonam de was
oxidized to provide 1.44 g of crude 1-{4-
[(nethylsulfonyl)anino]butyl}-2-propy|-|H-inidazo[4,5-c¥guinoIin-SN—oxide
asa |ight WO2080P8G solid. Part C Using the general nefhddSHOV/E0aNpI e 2
Part D, the material fromPart B was amnated to provide 0.21 ¢

of N-[ 4- (4-am no- 2- propyl - | Him dazo[ 4, 5-c] qui nolin-1I -

yl ) butyl ] met hanesul f onam de as an off white crystalline solid, mp.

186. 5-187.9C. 20 Anal ysis: Cal cul at egxhapie@ 8H25N502S 0. 25 H20: %C, 56. 89;
o, 6.76; 9N, 18.43; Found: %, 56.95; %4, 6.89; %\, 18.13. 23 WO

2005/ 003065 PCT/ US2004/ 020607 BEX&hft-ammord-mathyl4- ami no- 2- et hyl - 1

Hi m dazo[ 4, 5- c] qui no| i,n-: uk vl th f ] N>--~ NHO
0O Part A5 Using the“éérﬂédr%(%[)l’?fg]%dgl lof1 @l’g“?%ibgg%ﬂggﬁtgn@d ert-butyl
4-(2-ethyl -1 H imdazo[ 4, 5-c]quindH,n-1-yl)butylcarbamate (20.69 g) was
hydrol yzed to provide 14.94 g of
4-(2-ethyl-1Himdazo[ 4, 5-c] qui
solid, mp. 84.8-88.7C. Part B
Part B, 4-(2-ethyl-1Himdazo[4
14.9 mml) was reacted with net

N
\"-ﬁyyl)butan-l-anine as an off white
SNng t he general nethod of Exanple 2
clqui nolin-I-yl)butan-1-am ne (4.00 g,
dnesul faqnyl chloride to provide 1.78 g

of N-[4-(2-ethyl -1 Himdazo[ 4, 5-c]quinoli -I-cyl)butyl]nethanesulfonanide as
a light yellow solid. Part C HN\g
A
5 Using the general method of Example 1, 1-(4-aminobutyl)-2-methyl-1H-

imidazo[4,5-c]quinolin-4-amine (0.50 g, 1.9 mmol) was reacted with benzenesulfonyl

chloride (0.24 mL, 1.9 mmol) to provide 0.38 g of N-[4-(4-amino-2-methyl-1H-

imidazo[4,5-c]quinolin-1-yl)butyl]benzenesulfonamide as brown granules, m.p. 215.4-

216.0°C. Analysis: Calculated for C;1H23Ns0,S: %C, 61.59; %H, 5.66; %N, 17.10; Found:
10 %C, 61.24; %H, 5.65; %N, 16.95.

Example 7
N-[4-(4-amino-2-methyl-
1 H-imidazo(4,5-c]quinolin-1-yl)butyl Jmethanesulfonamide
NH,

15 ©
Using the general method of Example 1, 1-(4-aminobutyl)-2-methyl-1H-
imidazo[4,5-c]quinolin-4-amine (1.00 g, 3.7 mmol) was reacted with methanesulfonyl
chloride (0.46 mL, 5.9 mmol) to provide 0.16 g of N-[4-(4-amino-2-methyl-1H-
imidazo[4,5-c]quinolin-1-yl)butylJmethanesulfonamide as an off white solid, m.p. 229.4-
20 230.5°C. Analysis: Calculated for C;¢H1NsO,S - 0.25 H,0: %C, 54.60; %H, 6.16; %N,
19.90; Found: %C, 54.80; %H, 6.24; %N, 19.58.
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15 Using the general nethod of Exanple 2 Part C, the material fromPart B
was oxidized to provide -2.00 g of crude

1-{4-[ (et hyl sul fonyl )am no] butyl)-2-ethyl-1H imdazol4,

5-c] quinolin-5Noxide. Part D Using the general nethod of Exanple 2 Part D,
the materi dYORWEMPErt C was 20 aminated to provide 0. BET(YS2004/020607

of N-[4- (4-am no-2-ethyl -1 Himdazo[ 4, 5-c] quinolin-|-

yl ) butyl ] met hanesul f onam de as a white solid, mp. 203.3-204.4C. Anal ysis:
Cal cul ated for CLl7H23N502S: %C, 56.49; 9%, 6.41; 9N, 19.37; Found: %C,
56,21; %1 6.36; %\, 19.09. 24 WO 2005/ 003065 PCT/ US2004/ 020607 Exanple 6
N-[4-(4-am no-2-nmethyl- 1 Himdazo [4,5-c]quinolin- |

-yl ) butyl ] benzenesul fonam de NHZ N I\E)kampld\S HN.S Oi 5 Using the general
nmet hod of Exanple 1, 1-(4-aninobg&§% - | -1 H
i mi dazo[ 4, 5-c] qui nol i n- 4-am ne ( ﬁm“Toﬁ ) was reacted with
benzenesul fonyl  chl offsiideR[24-cguinolin9 -y R iHARENI BRarfid88

of N-[ 4- (4- am no- 2- met hyl - | H i'm dazol 4 4, 5-c] quinolin-

1-yl) butyl ] benzenesul f onam de as br granul es, mp. 215.4- 216.0C

Anal ysis: Cal cul ated for C21H23NS0Z8% 1. 9 %1, 5.66; 9%\, 17.10; Found:
10 %C, 61.24; 9, 5.65; 9%\, 16.95. |IExgnppe [ 4- (4-am no- 2- net hyl |

H i mi dazo[ 4, 5-c] qui nol i n-1-yl ) but twiesulfonam de NHZ N
H o
sl
5 o}

Part A

Tert-butyl 3-(2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propylcarbamate (~80 g)
was dissolved in 1,4-dioxane (400 mL) with gentle heating. Hydrochloric acid (55 mL of
4.0 M in 1,4-dioxane) was added in a single portion and the reaction was heated to reflux.

10 The reaction was monitored by HPLC. Additional acid (150-200 mL) was added and the
reaction mixture was refluxed until the reaction was complete. The reaction mixture was
cooled to ambient temperature. A solid was isolated by filtration to give ~72 g of 3-(2-
butyl-1H-imidazo[4,5-c]quinolin-1-yl)propylamine hydrochloride. This material was
combined with that from a previous experiment and then dissolved in water (400 mL).

15 The solution was neutralized with solid potassium carbonate. At pH 7 a solid precipitated.
The solid was isolated by filtration and then dissolved in water (1500 mL). The pH was
adjusted to pH 10 with solid potassium carbonate. The solution was extracted with
chloroform until HPLC analysis showed that no amine remained in the aqueous layer. The
organic layers were combined and then concentrated under reduced pressure to provide 45

20 g of 3-(2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)propylamine.

Part B

Triethylamine (1.1 g, 10.6 mmol) was added with stirring to a solution of 3-(2-
butyl-1H-imidazo[4,5-c]quinolin-1-yl)propylamine (2.00 g, 7.08 mmol) in
dichloromethane (~150 mL). Methanesulfonyl chloride (892 mg, 7.79 mmol) was added

25 and the reaction was stirred under nitrogen overnight. The reaction mixture was washed
with aqueous 1% sodium bicarbonate solution (3 X 50 mL). The aqueous washes were

extracted with dichloromethane (2 x 20 mL). The organics were combined, dried over
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N NS O" 15 Using the general nethod of Exanple I,

| -(4-am nobutyl)-2-nmethyl-IH imdazo[4,5-c]quinolin-4-amne (1.00 g, 3.7
nmol ) was reacted with nmethanesul fonyl chloride (0.46 niL, 5.9 mmol) to
provide 0.16 g of N-[4-(4-am no-2-nethyl -

i m dazo[ 4, Y@ PWEHPEHES n- 1- yl ) but yl ] net hanesul f onani de asPalUS204/(36%7e sol i d,
mp. 229.4 20 230.5C. Analysis: Calculated for CL6H2IN502S 025 H2O 9%,
54.60; 9%, 6.16; 9%\, 19.90; Found: %C, 54.80; %, 6.24; %\, 19.58. 25 WD
2005/ 003065 PCT/ US2004/ 020607 Exanple 8 N-[3-(4-am no-2-butyl- 1

g- i5m6daégl[ fm%gx%ﬂtﬂ' sﬁﬂ'!tlte ancil' th\én %gnc%)tyat(],d unterarQ&iscléld ];)r%gs%rfg t%%rovl\llcli_lez 1 % g\)? N- NH N

3-(2-butyl - ﬂ3|=(-2ibﬂit)dam{nﬁdfzo{21] Stdjquinblin Ii)ptopplmpthhenlf@atides 4s-a9(Ehghrownas

di ssolved in 1, 4-dioxane (400 nL) with gentle heating. Hydrochloric acid (55
m. of 4.0 ‘M‘H 1, 4-di oxane) was added in a single portion and the reaction
was heat ed pgtcefl ux. 10 The reaction was nonitored by HPLC. Additional acid
(150-200 nL) was added and the reaction mxture was refluxed until the

reacti én was corﬁaﬁl@ the ganesal meethad of ExamRle 3rPart\(a she myerial dronpPahd ivaat
butyl -1 v 1 bR et PTGyl SRR P Bl A ol ¥ 1 O
mat eri al wagl)propyl]methanesulfonamide.

Part D

Using the general method of Example 2 Part D, the material from Part C was
10 animated to provide 690 mg of N-[3-(4-amino-2-butyl-1 H-imidazo[4,5-c]quinolin-1-
yDpropyljmethanesulfonamide as a light tan solid, m.p. 239.2-240.8°C. Analysis:
Calculated for CgH2sNsO,S: %C, 57.58; %H, 6.71; %N, 18.65; Found: %C, 57.37; %H,

6.78; %N, 18.42.

15 Example 9
N-[3-(4-amino-2-butyl-
1 H-imidazo[4,5-c]quinolin- 1-yl)propyl]benzenesulfonamide
NH,

Part A

20 Using the general method of Example 8 Part B, 3-(2-butyl-1H-imidazo[4,5-
c]quinolin-1-yl)propylamine (2.00 g, 7.08 mmol) was reacted with benzenesulfonyl
chloride (1.38 g, 7.79 mmol) to provide 2.83 g of N-[3-(2-butyl-1H-imidazo[4,5-
c]quinolin-1-yl)propyl]benzenesulfonamide as a light red foam.
Part B

25 Using the general method of Example 2 Part C, the material from Part A was
oxidized to provide 3.28 g of N-[3-(2-butyl-5-oxido-1H-imidazo[4,5-c]quinolin-1-
yl)propyl]benzenesulfonamide.
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conbined with that froma previous experinment and then dissolved in water
(400 mL). 15 The solution was neutralized with solid potassium carbonate. At
pH 7 a solid precipitated. The solid was isolated by filtration and then

di ssolved in water (1500 nL). The pH was adjusted to pH 10 with solid

pot assi um %0 Yosem3esS The sol uti on was extracted with cRCHUBI08H R0t i | HPLC
anal ysis showed that no am ne renmained in the aqueous |ayer. The organic

| ayers were conbi ned and then concentrated under reduced pressure to provide
45 20 g of 3-(2-butyl-1Himdazo[4,5-c]quinolin-|-yl)propylamne. Part B
Triethylam pg{€1l.1 g, 10.6 mmol) was added with stirring to a solution of
3-(2- butyl-1Hi m dazo[ 4, 5-c] qui nol_i n- 1-y|}} propylamne (2.00 g, 7.08 mol)
in dichl or omet hidsieg the suerghmethadaffaample| 2 ke, tgmméﬁerlaleﬁwﬁw vas7_ 79 nmol )
was added 25 . j tr ight. The
reaction m ?(r%lﬁlrg %d&ﬁ@o&ggﬁtgg%ﬁfﬁ @th?qeléﬁg b:dg}??gdl%én&g%g?@gﬁg%gsol ution (3
X 50 ni). Thiprapyleozneadfeanideasa light tangolid on.pi 210. 562 12H1°Gr dmelykiane (2 x 20

m.). The organics r o[rbl negd, i,ed QVer.,. 2005/ 0 )

Cri UsBooa) BaB6H SrReERoc G 2t Sl S PR N PR ERR0RA 8% Wblaucea
pressure togpsoxNdes 44.89 g of N-

[ 3-(2-butyl -1 Himdazo[ 4, 5-c] qui nolin-1-yl)propyl]nethanesul fonam de as a
light brown solid. Part C5 Using the general nethod of Exanple 2 Part C,
the material fromPart B was oxidized,l,9eqpovide 1.24 ¢

of N-[ 3- (2-butyl - 5-oxi do-1 Him dazo[ 4, 5- c?qui nol i n-1-

yl) propyl ] met M&fe&udniiopdrticayl- 1 iPamidad[4)§ ichquindhie- lgd)haitd]meteanesdfoodmig anpl e 2
Part D, the material from Part CW@@ 10 animated to provi de 690 ny of

N- [ 3- (4- ami no- 2- butyl -1 Hi mi dazo[ 4,]52 ¢c] qui nol i n- 1-

yl) propyl ] net hanesul f onam de as aNT® >(t@g\o‘ls/iggl, m p. 239. 2-240. 8C.

Anal ysis: Calculated for C sH25NS028., UC, 5788\ %1, 6.71; %\, 18.65;
Found: 9%, 57.37; 9%, 6.78; 9N T4\ 15 Exanmple 9 N-[3-(4-am no-2-butyl -

10 ©
Part A
Using the general method of Example 1, 4-(2-hexyl-1H-imidazo{4,5-c]quinolin-1-
ylbutan-1-amine (1.00 g, 3.1 mmol) was reacted with methanesulfonyl choride (0.48 mL,
6.2 mmol) to provide 1.15 g of N-[4-(2-hexyl-1H-imidazo[4,5-c]quinolin-1-
15 yDbutylJmethanesulfonamide as a white solid.
Part B
Using the general method of Example 2 Part C, N-[4-(2-hexyl-1H-imidazo([4,5-
‘c]quinolin-1-yl)butyl)methanesulfonamide (1.47 g, 3.7 mmol) was oxidized to provide
3.78 g of crude 1-{4-[(methylsulfonyl)amino]butyl}-2-hexyl-1H-imidazo[4,5-c]quinolin-
20 5N-oxide as a yellow residue.
Part C
Using the general method of Example 2 Part D, the material from Part B was
animated to provide 0.28 g of N-[4-(4-amino-2-hexyl-1H-imidazo[4,5-c]quinolin-1-
yl)butyllmethanesulfonamide as an off white solid, m.p. 170.2-171.1°C. Analysis:
25 Calculated for C;;H3N50,S: %C, 60.40; %H, 7.48; %N, 16.77; Found: %C, 59.97, %H,
7.26; %N, 16.33.
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1H i m dazo[4,5-c] quinolin- | -yl)propyl]benzenesul fonamde NHZ N N H N SO
Oi Part A 20 Using the general nethod of Exanple 8 Part B,
3-(2-butyl-1Himdazo[4,5- c]Jquinolin-I-yl)propylamne (2.00 g, 7.08 mmol)
was reacted with benzenesul fonyl chloride (1.38 g, 7.79 nmmol) to provide
2.83 g of NW8203083065/| - | H-i m dazo[ 4, 5- PCT/US2004/020607

c] qui nolin-1-yl)propyl]benzenesul fonam de as a light red foam Part B 25
Usi ng the general nethod of Exanple 2 Part C, the material fromPart A was
oxidized to provide 3.28 g
ofN—[3-(2-butyI-5-oxido-IH-inidazo[4§g@§¥géinolin-l-

yl ) propyl ] benzenesul f onam de. 27 WO 4065 PCTI US2004/ 020607 Part C
Usi ng the general mat{®p-&hinE0aRh&hckyBRYD-1B-intid&oBS-eJquablihinom Part B was
animated to provide 1.08 g )

of N- [ 3- (4- am no- 2- but yl - | H i mi d¥liesty}engangsiliepamide| -

yl ) propyl ] benzenesul f onam de asyp_ | ight tan solid, mp. 210.5-212.0C

Anal ysis: 5 Cal cul ated for C23H27 © UC, 63.13; 9% 6.22; %N, 16.01;
Found: %C, 62.89; %1, 6. 16; Fgampl e 10 N- [4-(4-am no- 2- hexyl -1
Him dazo [4, 5-c] quinol in- | methanesul fonamde NH2 N N

HN. S

5 Under a nitrogen atmosphere a solution of 1-(8-aminooctyl)-2-(2-methoxyethyl)-
1H-imidazo[4,5-c]quinolin-4-amine (1.0 g, 2.7 mmol) in dichloromethane (50 mL) was
cooled to 0°C. Triethylamine (415 pL, 2.98 mmol) was added followed by
benzenesulfonyl chloride (345 puL, 2.71 mmol). The reaction mixture was allowed to
warm slowly to ambient temperature and then it was maintained overnight. The reaction

10 mixture was washed with water, dried over magnesium sulfate and then concentrated
under reduced pressure. The residue was purified by column chromatography (50 g of
silica gel eluting with 7.5% methanol in dichloromethane). The purified material was
recrystallized from propyl acetate, triturated with hexanes, and then dried in a vacuum
oven to provide 590 mg of N-{8-[4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-

15 c]quinolin-1-ylJoctyl} benzenesulfonamide as a yellow powder, m.p. 146-149°C.
Analysis: Calculated for C;7H35N504S: %C, 63.63; %H, 6.92; %N, 13.74; Found: %C,
62.96; %H, 7.03; %N, 13.09. Karl Fisher showed 0.16% or 0.045 mole water.

'H NMR (300 MHz, DMSO-dg) & 801 (d, J=7.8 Hz, 1H), 7.78 (m, 2H), 7.65-7.55 (m, 5H),
7.45 (m, 1H), 7.28 (m, 1H), 6.71 (s, 2H), 4.50 (m, 2H), 3.83 (m, 2H), 3.5 (broad s, 3H),

20 3.18 (m, 2H), 2.71 (m, 2H), 1.77 (m, 2H), 1.38-1.17 (m, 10H);
3C NMR (75 MHz, DMSO-dg) 151.7, 151.3, 144.0, 141.0, 132.8, 132.6, 129.5, 127.0,
126.8,125.9,121.9, 120.4, 114.9, 70.5, 58.5, 45.3, 42.8, 30.0, 29.2, 28.8, 28.7, 27.5, 26.2,
26.1;

MS m/z 510 (M + H).
25
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10 O Part A Using the general nethod of Exanple 1,

4- (2-hexyl -1 Him dazo[ 4,5-c]quinolin-I- yl)butan-l1-amne (1.00 g, 3.1 muol)
was reacted with nethanesul fonyl choride (0.48 nL, 6.2 mmol) to provide
1.15 g of N[4-(2-hexyl -1 Himdazo[ 4, 5-c]quinolin-I 15

yl ) but yl ] m¥O 268906 Nnani de as a white solid. Part B USCRFSEREIWEHer al

nmet hod of Exanple 2 Part C, N [4-(2-hexyl-IHimdazo[4, 5-
c]quinolin-1-yl)butyl]methanesul fonam de (1.47 g, 3.7 nmol) was oxidized to
provide 3.78 g of crude
1-{4-[(nethy|sulfonyl)anino]butyl}-Z-EeXﬁGHIH-inidazo[4,5-c]quino|in- 20
5N-oxi de as a yellow residue. Part C £he general nethod of Exanple 2
Part D, the materi aly. {3 @ankasL-(B iésoxysfiaHeehidRoa P¥jqdiRoa-28 d
ofN—[4-(4-arrino-2-hexg/lf-2tﬁal-+in1éazo[4,g-c¥gﬁinolin-qztf "

yl ) but yl ] net hanesul f onani de as ¥ivchikmethdnesilioaamige m p. 170. 2-171. 1C.

Anal ysis: 25 Cal cul ated for C21H3JINS02S: %C, 60.40; %4, 7.48; %N, 16. 77,
Found: %C, 59.97; %, 7.26; 9%\, 16 33. 28 WD 2005/ 003065 PCT/ US2004/ 020607
Example 11 N- (8-(4-am no-2-(2- Nef¥ etylg-1 Himdazo[ 4, 5-c]quinolin-I -
yl] octyl } benzenesul f onam de P \) > NO 11 NS 1/ HOS5 Under
a nitrogen atnosphere a soluti
1H i m dazo[ 4, 5-c] qui nolin-4-a
m.) was

2.7 mmol ) in dichloronmethane (50

5 Using the general method of Example 11, 1-(8-aminooctyl)-2-(2-methoxyethyl)-

1 H-imidazo([4,5-c]quinolin-4-amine (800 mg, 2.17 mmol) was reacted with
methanesulfonyl chloride (172 pL, 2.17 mmol) to provide 720 mg of N-{8-[4-amino-2-(2-
methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-yl]octyl} methanesulfonamide as a yellow
powder, m.p. 109-110°C. Analysis: Calculated for C2;H33Ns03S: %C, 59.04; %H, 7.43;

10 %N, 15.65; Found: %C, 58.78; %H, 7.38; %N, 15.48.
'"H NMR (300 MHz, DMSO-dg) & 8.01 (d, J=8.3 Hz, 1H), 7.62 (d, J=8.3 Hz, 1H), 7.42 (m,
1H), 7.26 (m, 1H), 6.91 (m, 1H), 6.51 (s, 2H), 4.51 (t, J=7.3 Hz, 2H), 3.83 (t, J=6.8 Hz,
2H), 3.34 (s, 3H), 3.18 (t, J=6.8 Hz, 2H), 2.89 (m, 2H), 2.86 (s, 3H), 1.80 (m, 2H), 1.27
(m, 10H),

15 '3C NMR (125 MHz, DMSO-dg) 152.0, 151.0, 145.0, 132.6, 132.6, 126.7, 126.6, 121.56,
120.3,115.1, 70.5, 58.5, 45.3, 42.8, 30.0, 29.7, 28.9, 28.8, 27.5, 26.4, 26.2; MS m/z 448
M+ 1).
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cooled to OC. Triethylam ne (415 L, 2.98 mmol) was added foll owed by
benzenesul fonyl chloride (345 L, 2.71 mmol). The reaction m xture was
allowed to warmslowy to anbient tenperature and then it was maintai ned
overnight. The reaction 10 m xture was washed with water, dried over

magnesi um SHPRYSBOMASI t hen concentrated under reduced pPETAIFRVWH020RY resi due
was purified by colum chromat ography (50 g of silica gel eluting with 7.5%
met hanol in dichloronethane). The purified material was recrystallized from
propyl acetate, triturated with hexanes, and then dried in a vacuum oven to
provide 590 ng of N (8-[4-am no-2- (Zr#na >S<1)§ethyl)-||-|-imdazo[4,5 15
clquinolin-l-yl]octyl)benzenesul fona a yell ow powder, mp. 146-149C
Anal ysi s: Cal cylig£dmifr2 6:& HBINR(dR= (4 3ee] @&nﬁ&-yl%dtylﬁnaﬂanemonéﬁ}dz4 Found:
%uC, 62.96; %1, 7.03; 9N, .09. Karl Fi s%er showed 0. 16% or 0.045 nol e
water. 'H NVR (300 MHz, DIVBOd6) S'801 (d, J=7.8 Hz, IH), 7.78 (m 2H),
7.65-7.55 (m 5H), 745(m | Hp\s B (m 1H), 6.71 (s, 2H), 4.50 (m 2H),
3.83 (m 2H), 3.5 (broad s, 3H),| 2H), 2.71 (m 2H), 1.77 (in,
2H), 1.38-1.17 (m | OH); "C NWR N\/Hz DMSO-d5) 151.7, 151.3, 144.0,
141.0, 132.8, 132.6, 129.5, 12 4, .9, . 5,
58.5, 45.3, 42.8, 30.0, 29.2, 28.8, 28. 7, 27.5, 26. 2, 26. 1, MSmz 510 (M +
H. 25 29 WD 2005/ 003065 PCT/ US2004/ 02 7 Exanple 12 N

{8-[ 4-am no- 2- (2- net hoxyet hyl ) - 1H i m dazo[Z%;5-c] quinolin-1- yl]octyl }
met hanesul fonamde NHZ NN N O N11 H S

Using the general method of Example 11, 1-(8-aminooctyl)-2-butyl-1H-

5 imidazo[4,5-c]quinolin-4-amine (1.2 g, 3.26 mmol) was reacted with methanesulfonyl
chloride (260 pL, 3.26 mmol) to provide 0.70 g of N-[8-(4-amino-2-butyl-1H-
imidazo[4,5-c]quinolin-1-yl)octylJmethanesulfonamide as a tan powder, m.p. 121-124°C.
Analysis: Calculated for C33H3sNsO3S: %C, 61.99: %H, 7.92; %N, 15.72; Found: %C,
62.01; %H, 7.97; %N, 15.75.

10 '"H NMR (300 MHz, DMSO-d¢)  8.01 (d, J-8.3 Hz, 1H), 7.61 (dd, J=8.3, 1.0 Hz, 1H),
7.41 (dt, J=8.3 1.5 Hz, 1H), 7.25 (dt, J=8.3, 1.5 Hz, 1H), 6.91 (t, J=4.9 Hz, 1H), 6.47 (s,
2H), 4.48 (t, ]=7.3 Hz, 2H), 2.90 (m, 4H), 2.86 (s, 3H), 1.80 (m, 4H), 1.44 (m, 6H), 1.27
(m, 6H), 0.96 (t, J=7.3 Hz, 3H);
13C NMR (500 MHz, DMSO-ds) 153.3, 152.1, 145.1, 132.5, 126.8. 126.7, 126.6, 121.5,
15 120.2,115.2,45.1, 42.8, 39.6, 30.1, 30.0, 29.8, 28.9, 28.8, 26.5, 26.4, 26.2, 22 .3, 14.1;
MS m/z 446 (M + 1).
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5 Using the general nmethod of Exanple 11,

1- (8-am nooctyl)-2-(2-nmethoxyethyl)- 1Him dazo[ 4, 5-c] quinolin-4-am ne (800
ng, 2.17 nmol) was reacted with nethanesul fonyl chloride (172 L, 2.17 nmol)
to provide 720 ng of N-{8-[4-am no- 2-(2-

met hoxyet hyW9 2805(00386dazo[ 4, 5- c] qui nol i n-1-yl ] oct yl } met hXAE4IPPBWEde as a
yel |l ow powder, mp. 109-110C. Analysis: Calculated for C22H33N503S. %C,
59.04; 9, 7.43; 10 9%\, 15.65; Found: %C, 58.78; %, 7.38; %N, 15.48. 'H NWR
(300 MHz, DMSO-d6) 8 8.01 (d, J=8.3 Hz, 1H), 7.62 (d, J=8.3 Hz, 1H), 7.42

(m 1H), 7.26 (m 1H), 6.91 (m 1H),E6.5%8l(45, 2H), 4.51 (t, J=7.3 Hz, 2H),
3.83 (t, J=6.8 Hz, 2H), 3.34 (s, 3H*¥PFS™*t, J=6.8 Hz, 2H), 2.89 (m 2H),
2.86 (s, 3H), 1.80 (3-(3Hincl2Bdtyl-§ Alimldizb[4,518qdiRsliMNMR)OARHI)§Hz, DVBO- d6)
152.0, 151.0, 145.0, 132.6, ,132.g, 126.7, 126.%, 121.56, 120.3, 115.1,
70.5, 58.5, 45.3, 42.8, 30(¢metylaming)paphthajege-g sufgnamidos 4, 26.2; Ms nfz 448
(M+ 1). 30 WD 2005/003065 PCTI US20044020607 Exanple 13

N-[ 8- (4-am no-2-butyl -1

H i m dazo[ 4, 5-c] qui nol i n-1-yl ) oct yl 3
11 HS, 0 Using the general net Fxanpl e 11,

1-(8-am nooctyl)-2-butyl-IH5 im kﬁi]quinolin-4-anine (1.2 g, 3.26

pnamide NH2 N NYU~ N "-\ N

nol ) was reacted with met hanesul Hef chloride (260 L, 3.26 mmol) to
provide 0.70 g of N-[8-(4-am no-2-butyl-I i m
1-yl)octyl ] met hanesul fonam de as a tan pomdgh mp. 121-124C. Anal ysis:
Cal cul ated for C23H35N503S: %C, 61.99: %C=$-82: o, 15.72: Found: oC,
62.01; 9, 7.97; 9%\, 15.75. 10 1H NWR (B094Hz, DMSO-d6) 8 8.01 (d, J-8.3
Hz, 1H), 7.61 (dd, J=8.3, 1.0 Hz, 1H),

dazo[ 4, 5- c] qui nol i n-

5 Under a nitrogen atmosphere triethylamine (765 mg, 7.56 mmol) was added to a
solution of 1-(3-aminopropyl)-2-butyl-1H-imidazo[4,5-c]quinolin-4-amine (1.5 g, 5.04
mmol) in 1-methyl-2-pyrrolidinone (75 mL). A solution of 5-dimethylamino-1-
naphthalenesulfonyl chloride (1.5 g, 5.55 mmol) in 1-methyl-2-pyrrolidinone was added.
The reaction was monitored by HPLC. The reaction mixture was combined with water

10 (500 mL) and the pH was adjusted to 10 with solid potassium carbonate. The resulting
yellow precipitate was isolated by filtration, rinsed with water and then purified by column
chromatography (silica gel eluting with 1 - 5% methanol in chloroform). The purified
material was recrystallized from acetonitrile to provide 1.76 g of N-[3-(4-amino-2-buty!l-
1H-imidazo[4,5-c]quinolin-1-yl)propyl]-5-(dimethylamino)naphthalene-1-sulfonamide as

15 a solid, m.p. 216.5-217.5°C. Analysis: Calculated for C,0H34NsO,S: %C, 65.64; %H,
6.46; %N, 15.84; Found: %C, 65.52; %H, 6.44; %N, 15.90.
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7.41 (dt, J=8.3 1.5 Hz, 1H), 7.25 (dt, J=8.3, 1.5 Hz, 1H), 6.91 (t, J=4.9
Hz, IH), 6.47 (s, 2H), 4.48 (t, J=7.3 Hz, 2H), 2.90 (m 4H), 2.86 (s, 3H),
1.80 (m 4H), 1.44 (m 6H), 1.27 (m 6H), 0.96 (t, J=7.3 Hz, 3H); 13C NMWR
(500 MHz, DMSO-d6) 153.3, 152.1, 145.1, 132.5, 126.8. 126.7, 126.6, 121.5,
15 120.2, MO2005/00p9651, 42.8, 39.6, 30.1, 30.0, 29.8, 28PQT/U3YIHN200E. 5 26. 4,
26.2, 22.3, 14.1; M5S mz 446 (M+ 1). 31 WO 2005/003065 PCT/ US2004/ 020607
Exanple 14 N-[3-(4-am no-2-butyl -l Himdazo[4,5-c]quinolin-I-yl)propyl]-5-
(di met hyl am no) napht hal ene- | -sulfonamde NHZ N \> NH 0=S=0O 5 Under a

ni trogen atnosphere triethylam ne (7@; ﬁ?ﬁ&3'56 mmol ) was added to a

sol ution of 1-(3-am nopropyl)-2-butyl XA dazo[ 4,5-c]quinolin-4-amne (1.5
g, 5.04 mol) in InvfBipnind-PRityol Hainfansg4,64quitglin- Ayysbpiil]-en  of

5-di net hyl am no-1 - napht hal enesul fonyl chloride (1.5 g, 5.55 mmol) in

1- met hyl - 2- pyrrol i di none was addedhylberppesudiorimidh was monitored by HPLC. The
reaction mxture was combined with waier 10 (500 ni) and the pH was adj usted
to 10 with solid potassium carbonatel The resulting vyellow precipitate was
isolated by filtration, rinsed mﬁtﬁ : g?/and”then purified by colum
chromat ography (silica gel eluting~uthpyl - 5% nethanol in chloroform. The
purified material was recrystall 0 fn%:acetonitri le to provide 1.76 g of

N-[ 3- (4- am no- 2- but yl -
MTEF hyl am no) napht hal ene- | - sul fon

1H i m dazo[ 4, 5-c] qui nolin-1-yl)propyl]-5
amde as 15 a solid, mp. 216.5-217.5C. Analysis: Calculated for
C29H34N602S: 9UC, 65.64; 9%, 6.46; 9N, 15°837CFound: %C, 65.52; %, 6. 44;
%N\, 15.90. 32 WD 2005/ 003065 PCT/ US2004/0 7 Exanple 15

S Using the general method of Example 14 1-(3-aminopropyl)-2-butyl-1H-
imidazo[4,5-c]quinolin-4-amine (1.5 g, 5.04 mmol) was reacted with p-toluenesulfonyl
chloride (1.08 g, 5.55 mmol) to provide 1.57 g of N-[3-(4-amino-2-butyl-1 H-imidazo[4,5-
c]quinolin-1-yl)propyl]-4-methylbenzenesulfonamide as an off white powder, m.p. 197.0-
198.5°C. Analysis: Calculated for C,4H29Ns0,S: %C, 63.83; %H, 6.47; %N, 15.51;

10 Found: %C, 63.68; %H, 6.40; %N, 15.51.

Example 16
N-{3-[4-amino-2-(2-methoxyethyl)-
1 H-imidazo[4,5-c]quinolin-1-yl]propyl} methanesulfonamide
NH,

N\N\ 2N
|/N>/\/

\HO

s
15 ©
Using the general method of Example 11, 1-(3-aminopropyl)-2-(2-methoxyethyl)-
1 H-imidazo[4,5-c]quinolin-4-amine (1.53 g, 5.11 mmol) was reacted with
methanesulfonyl chloride to provide 800 mg of N-{3-[4-amino-2-(2-methoxyethyl)-1H-

imidazo[4,5-c]quinolin-1-yl]propyl} methanesulfonamide as light yellow needles, m.p.
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N[ 3-(4-am no-2-butyl -1 Himdazo[ 4, 5-c]quinolin-I|-yl)propyl]-4-

nmet hyl benzenesul fonamde NH2 N N NH 0=5=0 5 Using the general nethod of
Exanpl e 14 1-(3-am nopropyl)-2-butyl-IH imdazo[4,5-c]quinolin-4-anine (1.5
g, 5.04 mmol) was reacted wthp-toluenesul fonyl <chloride (1.08 g, 5.55
mol) to pMRRWSN®BIGS7 g of N-[ 3- (4- ami no- 2- butyl -1 H i ni d3¢H[U42084/020607

c]l qui nolin-1-yl)propyl]-4-nethyl benzenesul fonam de as an off white powder,
mp. 197.0- 198.5C. Analysis: Calculated for C24H29N502S: %C, 63.83; %H,
6.47; 9N, 15.51; 10 Found: %, 63.68; %, 6.40; %N, 15.51. Exanple 16 N
{3-[ 4- am nord-{ode I . . € . d ] propyl
} met hanesul ¥9§nlg9§1¢;§ml\@£ga%g%ﬁek fﬁﬁ%%ﬁé@;%?%@ﬁs@lbn%ﬂ Egh’géﬁ(—’a?%?&’mt hod of
Exanpl e 11,Faund: 3468340 Vaibya.93; 26N, 288t hoxyet hyl ) -

| Him dazo[ 4, 5-c]quinolin-4-amine (1.53 g, 5.11 nmol) was reacted with

met hanesul fonyl chloride to provide 800 ng

of N-{3-[ 4-am no- 2- ( 2- met hoxyet hyl ) - 1Ekample 17

i m dazo[ 4, 5-c].qui nolin-1-yl]propyl}nethanesul.fonam de as |i g&]t yel | ow

needl e3, m p. SB-(Aoamive3/yvddésnbdaro(4rolaungbrydypoctyYbenzenestlionammdss; -

Cal cul ated for C1l7H23N503S: 0/(:,;«4;4. 09; 9H, 6.14; 9N, 18.55; Found: %C,

54.09; 94, 5.93; 9%\, 18.49. Y
N
| D VN

Z N

Using the general method of Example 11, 1-(8-aminooctyl)-2-butyl-1H-
imidazo[4,5-c]quinolin-4-amine (1.0 g, 2.72 mmol) was reacted with benzenesulfonyl
chloride (350 pL, 2.72 mmol) to provide 1.38 g of N-[8-(4-amino-2-butyl-1H-

10 imidazo[4,5-c]quinolin-1-yl)octyl]benzenesulfonamide as an off white powder, m.p. 143-
144°C. Analsysis: Calculated for C,sH37NsO,S: %C, 66.24; %H, 7.35; %N, 13.79;
Found: %C, 66.08; %H, 7.25; %N, 13.72. Karl Fisher titration found 0.23% water.
'H NMR (300 MHz, DMSO-dg) 8 7.98 (d, J=7.8 Hz, 1H), 7.77 (m, 2H), 7.62-7.53 (m,
5H), 7.41 (m, 1H), 7.25 (m, 1H), 6.47 (s, 2H), 4.47 (m, 2H), 2.90 (m, 2H), 2.70 (q, J=6.3
15 Hz, 2H), 1.78 (m, 4H), 1.49-1.17 (m, 12H), 0.95 (t, J=7.3, 3H);
13C NMR (125 MHz, DMSO-dg) 153.3, 152.0, 145.0, 141.0, 132.5, 129.5, 126.82, 126.76,
126.7, 126.6, 121.5, 120.3, 120.2, 115.1, 45.1, 42.8, 30.0, 29.2, 28.8, 28.7, 26.5, 26.2,
26.1,22.3,14.2, 14.1;
MS m/z 507 (M + 1).
20
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Example 17 5
N-[ 8- (4-am no-2-butyl-iHimdazo[ 4, 5-c]quinolin-1-yl)octyl]benzenesul fonam d
e NH2 NI NONS O HOZ1/ Using the general nethod of Exanple 11,
1-(8-am nooctyl)-2-butyl-1H imdazo[4,5-c]quinolin-4-amine (1.0 g, 2.72
mol ) was r'e@a8Mo3esst h benzenesul fonyl chloride (350 pBCTASFP4/ARENT) to
provide 1.38 g of N-[8-(4-am no-2-butyl-IH 10
i m dazo[ 4, 5-c] qui nolin-1-yl)octyl]benzenesul fonam de as an off white powder,
m p. 143- 144C. Anal sysis: Cal cuI ated for C23H37N502S: %C, 66.24; %, 7.35;
9N, 13.79; Found: %C, 66. 08; éSi /fN 13.72. Karl Fisher titration
found 0.23% water. 'H NWR (300 M—|z é§ 8 7.98 (d, J=7.8 Hz, 1H), 7.77
(m 2H), 7.62-7.53 (m 5H), N WMnonrﬁrzrmgth&@e(hm) 1H), 6.47 (s, 2H), 4.47
(m 2H), 2.90 (m 2H), 15 Hz 78 (m 4H), 1.49-1.17
(m 12H), 0.95 (t, J3H- Bmd%&“fkmmﬂml ﬂhﬂsowi}?en@mfammlim 3, 152.0,
145.0, 141.0, 132.5, 129.5, 126.82ny]26.76, 126.7, 126.6, 121.5, 120.3,
120.2, 115.1, 451 42.8, 30.0, 29,27 28.8, 28.7, 26.5, 26.2, 26.1,

. AD_2005/ 003065 PCT/ US2004/ 020607

Exarrple 18 N- { 3-[4-am no- 2- (2-

1H i m dazo[ 4, 5-c] qui nol i n-1-yl ] yl }zenesul fonamde NHZ N NH N

H
N. O

S
A®

5 Using the general method of Example 11, 1-(3-aminopropyl)-2-(2-methoxyethyl)-
1 H-imidazo[4,5-c]quinolin-4-amine (1.53 g, 5.11 mmol) was reacted with
benzenesulfonyl chloride (993 mg, 5,62 mmol) to provide 1.37 g of N-{3-[4-amino-2-(2-
methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-yljpropyl} benzenesulfonamide as a white
powder, m.p. 149-151°C. Analysis: Calculated for C;H25sNsO3S: %C, 60.12; %H, 5.73;

10 %N, 15.93; Found: %C, 60.40; %H, 5.82; %N, 15.85.

Example 19
N-[4-(4-amino-2-pentyl-
1 H-imidazo[4,5-c]quinolin-1-yl)butyl)methanesulfonamide
NH,

15 ©
Using the general method of Example 14, 1-(4-aminobutyl)-2-pentyl-1H-
imidazo[4,5-c]quinolin-4-amine (1.50 g, 4.6 mmol) was reacted with methanesulfonyl
chloride (0.57 mL, 7.4 mmol) to provide 636 mg of N-[4-(4-amino-2-pentyl-1H-
imidazo[4,5-c]quinolin- 1-yl)butylJmethanesulfonamide as an off white solid, m.p. 136.8-
20 138.1°C. Analysis: Calculated for C,0H9N50,S: %C, 59.53; %H, 7.24; %N, 17.35;
Found: %C, 59.50; %H, 7.31; %N, 16.80.
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O 5 Using the general nethod of Exanple 11,

1- (3-am nopropyl)-2-(2-nmet hoxyethyl) | Himdazo[4,5-c]quinolin-4-amne (1.53
g, 5.11 mmol) was reacted with benzenesul fonyl chloride (993 ng, 5,62 mmol)
to provide 1.37 g of N-{3-[4-amni no-2-(2- nethoxyethyl)-

1H-i mi dazo[wi0 3e0spepaésnol i n- 1-yl ] propyl } benzenesul f onani dBCEASPOHPAPE powder,
m p. 149-151C Analysis: Calculated for C22H25N503S: %, 60.12; 9%, 5.73; 10
ON, 15.93; Found: 9%C, 60.40; %, 5.82; %\, 15.85. Exanple 19

N-[4-(4-am no-2-pentyl 1 Himdazo]4,
5-c]quinolin-1-yl)butyl]nmethanesulfonamde NHZ N N HN.S 15 O Using the
general nethod of Exanple 14, 1-(4-am nobutyl)-2-pentyl-I|H

i m dazo[ 4, 5-c] qui nolin-4-am ne (1. SOBgampﬂeQOmml ) was reacted with

met hanesul fonyl chloride (0.57 ) to provide 636 ngy

of N-[ 4- (4- ami no- 2- pentyl -1 H WT“ (@ amnrg-r?-penty

i m dazo[ 4, 5-c] qui nol i mHLnﬁdla)zQ ty&ﬁmglm gyﬁtg%@g@,@@lﬁ,ﬁaﬁmeoff white solid,
mp. 136.8 20 138.1C. Anal ysis | cul atéd for C20H29NSORS: %C, 59.53; 9%,
7.24; O, 17.35; Found: 9%C, 59.50%.044 7.31; %\, 16.80. 35 WD 2005/ 003065
PCT/ US2004/ 020607 Exanpl e 20 N am no-2-pentyl- 1 Him dazo[4, 5-c]
quino lin- | -yl)butyl] benzenes If/n m N NNHN S

Using the general method of Example 1, 1-(4-aminobutyl)-2-pentyl-1H-
imidazo[4,5-c]quinolin-4-amine (1.00 g, 3.1 mmol) was reacted with benzenesulfonyl
chloride (0.51 mL, 4.0 mmol) to provide 0.35 g of N-[4-(4-amino-2-pentyl-1H-
imidazo[4,5-c]quinolin-1-yl)butylJbenzenesulfonamide as a yellow crystalline solid.

10 Analysis: Calculated for C;5H3NsO,S - 0.5 H,O: %C, 63.27; %H, 6.80; %N, 14.76;
Found: %C, 62.99; %H, 6.61; %N, 14.42.

Example 21
N-[8-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)octyl Jmethanesulfonamide
NH,
N
| >
Z N
.9
H S~
15 0

Using the general method of Example 11, 1-(8-aminooctyl)-1 H-imidazo[4,5-
c]quinolin-4-amine (3.85 mmol) was reacted with methanesulfonyl chloride (310 pL, 3.85
mmol) to provide 0.43 g of N-{8-[4-amino-1H-imidazo[4,5-c]quinolin-1-
yl]octyl} methanesulfonamide as an off white powder, m.p. 153-155°C. Analysis:

36



O1/ 5 Using the general nethod of Exanple 1,

1- (4-am nobutyl)-2-pentyl-IH imdazo[4,5-c]Jquinolin-4-amne (1.00 g, 3.1
mmol) was reacted with benzenesul fonyl chloride (0.51 nL, 4.0 nmmol) to
provide 0.35 g of N-[4-(4-an no-2-pentyl-IH

i mi dazo[ 4, SYEPYSOAYFI n-| -yl ) but yl ] benzenesul f onani de as PET{SRA08H20647y st al | i ne
solid. 10 Analysis: Calculated for C25H31N502S - 0.5 H20: 9%, 63.27; %,
6.80; %N, 14.76; Found: %C, 62.99; %1, 6.61; %N, 14.42. Exanple 21
N-[8-(4-am no- 1Him dazo[4,5-c]quinolin-1 -yl)octyl]nethanesul fonam de NH2

T (\8>am noo&&%aé?lfpﬁlﬁﬁgﬁﬁyg?g? %/ °§?&%%?92@w229?;% SQWW%&&CT eact ed

w th net hangsubf%nyds 99h,k,mi’;j@1;(°/;ﬂa,1l4, 3.85 mml) to provide 0.43 g
of N-{8-[4-ami no-1 Him dazo&@, 5-clquinolin-|- X@%}’Ct | } met hanesul f onam de as

an of f whit eHPBRE300 MHg, D -204pdiH)s3.93 200 663669=8.3 Hz,

o7 08 o8 3F07 HEGS R 6 é%%ﬁ G OG0, 4551 2L 280 T 200,
(300 lsz DREBO(s6H)S & @0 24D, 1.4H) 258npBH)d, J=7.8 Hz, 111), 7.63 (d, J=8.3
QZHS, 2.89 (m@&gﬂ(l%@%g&ég dgﬂ)” ﬂ%‘a{s(@j%@d H%*ﬁiﬁlfgés %%%4 ?gc(m

NVR (125 MHa20, @MS@zdfszfz?s 39.61320,29.71 388 £ 28 ¥8 2241, 2648. 5, 127.1, 126.5,
121.6, 120.8, 115. 9, 42.8, 39.6, 30.0, 29.7, 28.81, 28.78, 26.4,

26.1; MB MN%9G3(99/|(Mt})

10 Example 22
N-{3-[4-amino-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-1-yl]propyl}-4-

methylbenzenesulfonamide

NH,
NN~ 0
Z N

\H O

Using the general method of Example 11, 1-(3-aminopropyl)-2-(2-methoxyethyl)-
15 1H-imidazo[4,5-c]quinolin-4-amine (1.53 g, 5.11 mmol) was reacted with p-
toluenesulfonyl chloride (1.07 g, 5,62 mmol) to provide 750 mg of N-{3-[4-amino-2-(2-
methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-yl]propyl}-4-methylbenzenesulfonamide as a
solid, m.p. 189-191°C. Analysis: Calculated for C23H7N5058 - 0.50 H,0: %C, 59.72;
%H, 6.10; %N, 15.14; Found: %C, 59.73; %H, 5.95; %N, 15.08.
20
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10 Exanple 22 N {3-[4-am no-2-(2-nmethoxyethyl)- | Himdazo[4, 5-c]quinolin-
| -yl]propyl) -4- nethyl benzenesulfonamde NH2Z NN>-N"'0" NH N O

Usi ng the general nethod of Exanple 11, 1-(3-am nopropyl)-2-(2-nmethoxyethyl)
15 11 bi mdazo[ 4, 5-c]quinolin-4-amne (1.53 g, 5.11 nmol) was reacted withp-
t ol uenesul NEAYIOSHHAEY i de (1.07 g, 5,62 nmol) to provi de PEBYSHY4/630607

N-{3-[ 4-am no- 2- (2- net hoxyet hyl) -

1H i m dazo[ 4, 5-c] qui nol i n-1-yl ] propyl } - 4-met hyl benzenesul f onam de as a
solid, mp. 189-191C. Analysis: Calculated for C23H27N503S 0.50 H20: %,
59.72; 9%, 6.10; 9N\, 15.14; Found: 0% 59. 53; o, 5.95; %\, 15.08. 20 37 WD
2005/ 003065 PCTI US2004/ 020607 Exanpl aple 2

N- [ 4- (4- am no- 2- pentyl - 6, 7,81 Pt £hireh -6, 318:9- 1w Hiazed-4,
5-c]quino|in-1-y|)buty|,nethgnggﬁ#fpngﬁ$§£ Nﬁigh NHN O 0'S\ 5 A solution
of 1-(4-am nobutyl)- 2Jb)elml%zowﬁ,c]aplgolﬂreiwahwldmcqhmqswmm, 5-
clJquinolin-4-amne (1.50 g, 3.7 mm|y. in chloroform (150 nL) was chilled in
an acetone/ice bath. Methanesul foni ¢ anhydride (0.79 g, 3.7 rnmol) was
slowy added. After 1.75 hr, 0.O0ON 8§/aQquLLde was added. At 2.5 hrs

0.079 g of anhydride was added. - N
HN\S/,O
0"\
5 A solution of 1-(4-aminobutyl)-2-pentyl-6,7,8,9-tetrahydro-1H-imidazo[4,5-

c]quinolin-4-amine (1.50 g, 3.7 mmol) in chloroform (150 mL) was chilled in an
acetone/ice bath. Methanesulfonic anhydride (0.79 g, 3.7 mmol) was slowly added. After
1.75 hr, 0.018 g of anhydride was added. At 2.5 hrs 0.079 g of anhydride was added.
After 3 hrs, the reaction mixture was washed with aqueous 1% sodium carbonate solution

10 (3 X 150 mL). The organic layer was dried over magnesium sulfate and then concentrated
under reduced pressure to provide 2.2 g of a light yellow residue. The residue was
combined with aqueous 1% sodium carbonate solution (200 mL) and the pH was adjusted
to 13 by the addition of solid sodium carbonate and 50% sodium hydroxide. The organic
phase was separated, washed with aqueous 1% sodium carbonate solution (3 X 200 mL),

15 dried over magnesium sulfate and then concentrated under reduced pressure to provide
2.18 g of a brown residue. This material was slurried with methyl acetate. The resulting
solid was isolated to provide 1.25 g of N-[4-(4-amino-2-pentyl-6,7,8,9-tetrahydro-1H-
imidazo[4,5-c]quinolin-1-yl)butyl]methanesulfonamide as a white solid, m.p. 167.0-
167.8°C. Analysis: Calculated for CyoH33Ns0.S: %C, 58.94; %H, 8.16; %N, 17.18;

20 Found: %C, 58.79; %H, 7.92; %N, 17.02.
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After 3 hrs, the reaction m xture was washed wi th aqueous 1% sodi um
carbonate solution 10 (3 X 150 nL). The organic |ayer was dried over

magnesi um sul fate and then concentrated under reduced pressure to provide
2.2 g of alight yellow residue. The residue was conbined with agueous 1%
sodi um car B¥m2008088¢5ut i on (200 mL) and the pH was adj usPSH’US?"B‘”ﬁ@%Jy t he
addition of solid sodium carbonate and 50% sodi um hydroxi de. The organic
phase was separated, washed wi th aqueous 1 % sodi um carbonate solution (3 X
200 nL), 15 dried over magnesium sulfate and then concentrated under reduced
pressure to provide 2.18 g of a brogn 1531561%2”6' This material was slurried
with nmethyl acetate. The resulting O s isolated to provide 1.25 g of
N- [ 4- (4- ani no- 2- pentyl - 6, 7, 8, Y={B[4-ahiyio2qeihbikymethyl)-

i m dazo[ 4, 5-c] qui nolin-1-yl)butyl ] methanesul f onam de a white solid, mp.
167.0- 167.8C. Anal ys’i’é‘!m'éé%"iﬁﬁﬁi%lwclileﬁ'@ﬁmw PS‘SEPNB@? 94; %, 8.16;
O, 17.18; 20 Found: 9%C, 58.79; 9%, NHO92; %N\, 17.02. 38 WD 2005/ 003065
PCT/ US2004/ 020607 Exanple 24 N {3- S ij no- 2- (et hoxynmet hyl) 1
H i mi dazo[ 4, 5-c] qui nol i n-1-yl ] prop} Wm\fonarri de NHZ M> 0~ NH
NS OS5 A mxture of N
1- (3-am nopropyl) - 2- (et hoxynet hyl i g dazo[ 4,5-c]quinolin-4- amne (2.0
g, 6.7 mol), triethylamne (1.5 7 15 |) and acetonitrile (75 nL) was
heated until a solution was obtained. Mt egul fonic anhydride (1.28 g, 7.4
mol) was added in a single portion. After Tsmnutes a small anount of
anhydri de was added. The reaction m xture vis® al | owed to stir overni ght.
The reaction m xture was enched w t 0 aquequs 1% sodi um car bonat e
sol uti oh. The aqflé®§dr %fylg&%}gérgszw%&eééowgﬁwghqu&rralprlwﬁ-F noligAni cs wer e
dried over Hﬁ%‘%@.bg%ﬁ%ﬂm %etféymhﬁmﬂs a1d 15 beibl) sRNeeBhiiAt e MNfigss reduced
pressure. The residue was dried under high vacuumfor 3

heated until a solution was obtained. Methanesulfonic anhydride (1.28 g, 7.4 mmol) was

added in a single portion. After 5 minutes a small amount of anhydride was added. The
reaction mixture was allowed to stir overnight. The reaction mixture was quenched with

10 aqueous 1% sodium carbonate solution. The aqueous layer was extracted with
chloroform. The organics were dried over magnesium sulfate, filtered and then
concentrated under reduced pressure. The residue was dried under high vacuum for 3
hours to provide 2.73 g of a glassy solid. This material was recrystallized from methanol
to provide 1.38 g of N-{3-[4-amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-

15 yl}propyl} methanesulfonamide, m.p. 208.2-209.6°C. Analysis: Calculated for
Ci17H2aNsOsS: %C, 54.09; %H, 6.14; %N, 18.55; Found: %C, 53.97; %H, 6.29; %N,
18.32.
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hours to provide 2.73 g of a glassy solid. This material was recrystallized
fromnmethanol to provide 1.38 g

of N-{3-[ 4- am no- 2- (et hoxynet hyl ) -1 H i m dazo[ 4, 5-c]quinolin-1 15

yl ] propyl } net hanesul f onam de, m p. 208. 2-209.6C. Analysis: Calcul ated for
C17H23N50} YO ROS06W609; o044, 6. 14; 9N, 18.55; Found: %C, PEB/US2004/8346076. 29; op\,
18.32. 39 WD 2005/ 003065 PCTI US20041020607 Exanple 25 N

{3-[4-am no- 2- (2- net hoxyet hyl )- | Him dazo[ 4, 5-c] qui nolin-|

-yl]-2,2-di net hyl propyl } met hanesul fonam de NHZ N~~~ 011 NH O=S=O 1| 5
Usi ng the general nethod of Exanple 11, 1-(3-am no-2,2-dinethyl propyl)-2-(2-
met hoxyet hyl ) - 1H i ni dazo[ 4, 5- c] qui nol F¥#mPledd ne (0.22 g, 0.672 mol) was
reacted with nethanesul fonyl xcfl@rindgo-p X2 methox}@nys-ovi de 270 ny

of N-{3-[ 4-am no- 2-( 2- o _ _

met hoxyet hyl ) - | H-iHrinidezs 45 Slavjnplinrloyl]-A2tdimethylpropytimethangsuernsyiflg

met hanesul fonami de as a cream col orggd powder, mp. 204.0-206.0C. Anal ysis:
Cal cul ated for C19H27N503S 10 0.50 HPO* %C, 55.05; %, 6.81; 9N, 16.89; U8,
7.74;, Found: 9%, 55.10; %, 6.58; 9% 23, &5, 7.51. % H20 cal cul at ed:
2.17; found: 2.28 (Karl Fisher). ' : ,\‘

Hz, 1H), 7.59 (d, J=8.3 Hz, 1H), ( 2H), 7.20 (m 1H), 6.49 (s, 2H),
4.81 (br s, 1H), 4.39 (br s, 1H), 82 ( H, 3.27 (s, 3H), 3.19 (br s,
2H), 3.02 (d, J=6.8 Hz, 2H), 2.94 (s, 3H){ 0.82 (br s, 6H); 15 13C NWR (125
MHz, DMBO-d,) S 152.5, 152.0, 145.3, 133.9NH126.8, 126.7, 126.6, 121.5,
120.7, 115.8, 71.0, 58.5, 51.8, 51.5, 390F$99.0, 28.3, 24.4, 23.1; MSnz
406 (M + H). 40 WD 2005/ 003065 PCT/ US2004/ 420607

5 Using the general method of Example 11, 1-(3-amino-2,2-dimethylpropyl)-2-(2-

M, DMBO d6) 8 8.36 (d, J=8.3

methoxyethyl)-1H-imidazo[4,5-c]quinolin-4-amine (0.22 g, 0.672 mmol) was reacted with
methanesulfonyl chloride (125 pL) to provide 270 mg of N-{3-[4-amino-2-(2-
methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-yl]-2,2-dimethylpropyl} methanesulfonamide
as a cream colored powder, m.p. 204.0-206.0°C. Analysis: Calculated for C;9H;7N;s0O;S -
10 0.50 H,0: %C, 55.05; %H, 6.81; %N, 16.89; %S, 7.74; Found: %C, 55.10; %H, 6.58; %N,
17.23; %S, 7.51. % H,0 calculated: 2.17; found: 2.28 (Karl Fisher).
'H NMR (300 MHz, DMSO-ds) & 8.36 (d, J=8.3 Hz, 1H), 7.59 (d, J=8.3 Hz, 1H), 7.38 (m,
2H), 7.20 (m, 1H), 6.49 (s, 2H), 4.81 (br s, 1H), 4.39 (br s, 1H), 3.82 (m, 2H), 3.27 (s, 3H),
3.19 (br s, 2H), 3.02 (d, J=6.8 Hz, 2H), 2.94 (s, 3H), 0.82 (br s, 6H);
15 3C NMR (125 MHz, DMSO-dg) & 152.5, 152.0, 145.3, 133.9, 126.8, 126.7, 126.6, 121.5,
120.7,115.8, 71.0, 58.5, 51.8, 51.5, 39.7, 39.0, 28.3, 24.4, 23.1;
MS m/z 406 (M + H).
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Exampl e 26 N- {3-[4-am no- 2-(2- met hoxyet hyl ) -1

H i m dazo[ 4, 5-c] qui nolin-1-yl ] propyl } -

5- (di net hyl am no) napht hal ene-1-sul fonamide NH2 NNH N O ON1 5 Using
t he general nethod of Exanple 14 except that chloroformwas used as the

sol vent, WO 2005/003065 PCT/US2004/020607

1- (3-am nopropyl)-2-(nmet hoxyethyl)-1Himdazo[ 4, 5-c]quinolin-4-amne (1.53
g, 5.11 mmol) was reacted with 5-di net hyl am no-1 - napht hal enesul f onyl
chloride (5.87 mmol) to provide 1.45 g

of N- {3-[ 4- am no- 2- ( 2- met hoxyet hyl ) - 1H-i m dazo[ 4, 5-

c] qui nolin-1-yl]propyl}-5-(dinethyl arﬁ"l“’r@}’lﬁa?ﬁht hal ene-1-sul fonam de as a
yellow solid, 1 -arie- L -ixk i -1 03S 1.50
50: o 60, 00; i TEAES 2%&@@{%&2@%{]%@5%?5%@%@% PSRN, 1486,
Exanpl e 27 N-[ 3- (4- am no-2(dwnethylpminpRaphthalene-1-sulfonamide

| Hi mi dazo[ 4, 5-c] qui nol i n-1-yl ) progyl ] met hanesul fonamide NHz N NH N5 O
Usi ng the general nethod of Exanplg 24, 1-(3-am nopropyl)-2-methyl-IH

i m dazo[ 4, 5- ¢] qui nol i n- 4- ani ne (R ONgMN Z~8 ! ) was reacted with

met hanesul foni ¢ anhydride (1.49lg J& 6 mml) to provide 1.2 g of

N-[ 3-(4-am no-2-nethyl -1 H 20
i mdazo[ 4, 5-c]quinolin-l-yl)pro matLhﬂlesul fonam de as a solid, mp.

236. 0- 238. 0C.
‘ N/

H o
Ni,S'
o)

5 Using the general method of Example 14 except that chloroform was used as the
solvent, 1-(3-aminopropyl)-2-(methoxyethyl)-1H-imidazo[4,5-c]quinolin-4-amine (1.53 g,
5.11 mmol) was reacted with 5-dimethylamino-1-naphthalenesulfonyl chloride (5.87
mmol) to provide 1.45 g of N-{3-[4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-
c]quinolin-1-yl]propyl}-5-(dimethylamino)naphthalene-1-sulfonamide as a yellow solid,
10 m.p. 210-215°C. Analysis: Calculated for C;3H3,N¢O;3S - 1.50 H,O: %C, 60.09; %H, 6.30;
%N, 15.02; Found: %C, 59.89; %H, 6.22; %N, 14.86.

Example 27
N-[3-(4-amino-2-methyl-
15 1H-imidazo[4,5-c]quinolin-1-yl)propyl]methanesulfonamide

NH,
NN
ES;[@—
\H
N, O
/,8\
o

Using the general method of Example 24, 1-(3-aminopropyl)-2-methyl-1H-
imidazo[4,5-c]quinolin-4-amine (2.0 g, 7.8 mmol) was reacted with methanesulfonic
anhydride (1.49 g, 8.6 mmol) to provide 1.2 g of N-[3-(4-amino-2-methyl-1H-

20 imidazo[4,5-c]quinolin-1-yl)propyl]methanesulfonamide as a solid, m.p. 236.0-238.0°C.
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41 WO 20051003065 PCT/ US2004/ 020607 Anal ysis: Cal cul ated for CL5HLI9NSCZS -
0.25 H20: %, 53.32; 9%, 5.82; %N, 20.72; Found: %, 53.35; %, 5.72; 9\,
20.57. Exanple 28 5 N-{3-[4-am no-2-(2-nethoxyethyl)-6,7,8,9-tetrahydro- 1
H i mdazo[ 4, 5-c]quinolin-I -ylJpropyl) nethanesulfonamde NHZ N ">0~ NH
N,S 0 UsiWg20p8038&neral nmet hod of Exanple 24, PCT/US2004/020607

1- (3-am nopropyl)-2-(2-nmet hoxyet hyl)

6,7,8,9-tetrahydro-1 Himdazo[ 4, 5-c]quinolin-4-amne (2.0 g, 6.6 mml) was
reacted with 10 nethanesul fonic anhydride (1.26 g, 7.3 mml) to provide 630

5T qui ol | ATRYSHGHROH RhEtRuRGoas | baanracts S35 It 87N 46367 o
Anal ysis: Cabgid: %Cec;3f3gr%ﬂcngom5§@§s7 oC, 53.52; %, 7.13; %\1 18. 36;

Found: %C, 53.27; 9%, o 18.37. 15 Exanple 29 N
{3-[4-am no- 2- (ethoxyrrethyl) 6,7,8,9-tetrahydro 1 Him dazo [4, 5-c] qui
nolin-1-yl ]propyl } neth anesul fon%ggngl—z N\720--~ NH N5 O

5 N-{3-[4-amino-2-(2-methoxyethyl)-6,7,8,9-tetrahydro-

1 H-imidazo[4,5-c]quinolin-1-yl]propyl} methanesulfonamide
5I
\H .

Using the general method of Example 24, 1-(3-aminopropyl)-2-(2-methoxyethyl)-
6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine (2.0 g, 6.6 mmol) was reacted with
10 methanesulfonic anhydride (1.26 g, 7.3 mmol) to provide 630 mg of N-{3-[4-amino-2-(2-
methoxyethyl)-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinolin-1-
yl]propyl}methanesulfonamide as a solid, m.p. 150.0-152.0°C. Analysis: Calculated for
Ci7H27N50;38: %C, 53.52; %H, 7.13; %N, 18.36; Found: %C, 53.27; %H, 7.12; %N,
18.37.
15
Example 29
N-{3-[4-amino-2-(ethoxymethyl)-6,7,8,9-tetrahydro-
1 H-imidazo[4,5-c]quinolin-1-yl]propyl} methanesulfonamide
NH,

20 Using the general method of Example 24, except that chloroform was used in place
of aceotnitrile, 1-(3-aminopropyl)-2-(2-ethoxymethyl)-6,7,8,9-tetrahydro-1H-imidazo[4,5-

c]quinolin-4-amine (2.6 g, 8.35 mmol) was reacted with methanesulfonic anhydride (3+ g)
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20 Using the general nethod of Exanple 24, except that chloroformwas used
in place of aceotnitrile,

1- (3-am nopropyl)-2-(2-et hoxynethyl)-6,7,8,9-tetrahydro-1H i m dazo[ 4, 5-
clquinolin-4-amne (2.6 g, 8.35 nmol) was reacted with nethanesul fonic
anhydri de (V8e2¢5/0039¢5 WO 2005/ 003065 PCT/ US2004/ 020607 POTIS200#/ 6286850 Ny
of N-{3-[ 4- am no- 2- ( 2- et hoxynet hyl )-6, 7, 8, 9-tetrahydro-1 H

i m dazo[ 4, 5-c] qui nol i n-1-yl ] propyl } met hanesul f onam de as a solid, mp.
212.0-214.0C. Analysis: Calculated for Cl7H27N5038 %C, 53.52; %, 7.13;
o, 18.36; Found: %, 53.25; %, 7.16; %\, 18.09. 5 Exanple 30

N-{ 3- [ 4- ani mprgy@gsg}]@g@f(glp{%[ﬁﬁr}mo R-(2- ‘ethoxymethyl)- 6 7,8,9-tetrahydro-1H-

H i m dazo[ 4 V. | :
NHN O s R AR SR RAE G AR BIEm Lo Do O L Of or m
was used i nApnIabzs:le @Alcudiatedhfoo ColbiNsénE:, %C, 53.52; %H, 7.13; %N, 18.36; Found: %C,

1- (3-am nopr, o) 1125 propyl)-1Himdazo[ 4, 5-c] qui nolin- 4-am ne
(2.00 g, ég%’nﬁﬁﬂ ’opﬂeg%{)@e/d wi t h et hanesul fonyl chloride (3+ g) to

provi des 1 38 ¢
of N-{3-[4-am no 2- (3- phenoxypropyl )-]Him dazo[ 4, 5-c] qui nol i n-1
yl ] propyl } met hanesul f onam de as a solﬁxémplr?\3;9. 176-178C. Anal ysis: Cal cul ated

for 15 C23H27N503S: %C, 60. Qi3 E O(U }gmgg Found: 9%C, 60.71; 9%,
5.98; %\, 15.45. 43 WD 20051003065 PCT/ £2004 8)7 Exanpl e 31
N-{ 4- [ 4- ami no- 2- ( 3- phb‘ﬁ-qupzqﬁﬁﬁchumolm 1-yljpropyl} methanesulfonamide

NH,
N /©

N
\HO

-
0]

10 Using the general method of Example 11, except that chloroform was used in place
of dichloromethane, 1-(3-aminopropyl)-2-(3-phenoxypropyl)-1H-imidazo[4,5-c]quinolin-
4-amine (2.00 g, 5.32 mmol) was reacted with methanesulfonyl chloride (3+ g) to provide
1.38 g of N-{3-[4-amino-2-(3-phenoxypropyl)-1H-imidazo[4,5-c]quinelin-1-
yl]propyl} methanesulfonamide as a solid, m.p. 176-178°C. Analysis: Calculated for

15 C23H27Ns03S: %C, 60.91; %H, 6.00; %N, 15.44; Found: %C, 60.71; %H, 5.98; %N,

15.45.
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| Hi m dazo[ 4, 5-c] qui nol i n-1-yl ] butyl } met hanesul fonamde NH2 NN O N NH
O=ScO 5 Using the general nethod of Exanple 24, except that pyridi ne was
used in place of acetonitrile,

1- (3-am nobutyl)-2-(3-phenoxypropyl)-1Him dazo[ 4, 5-c] qui nol i n-4-am ne
(2.00 g, 5wb nuvsiodossas reacted with an excess of net hanREV§284/02064hhydri de
to provide 1.36 g of

N-{4-[ 4- am no- 2- ( 3- phenoxypropyl ) - 1H i m dazo[ 4, 5- c] qui nol i n-1

yl ] butyl } met hanesul f onam de as a solid, mp. 156.4-157.1C. Anal ysis:

Cal cul ated for 10 C24H29N503S: %C, EO 4qé3 6.34; 9N, 14.69; Found: %C
60.75; %, 6.36; 9%\, 14.31. Exanpl e" 52"

N-[ 4- (4- anmi no- 2- et hyl - 6, 7, 8N9{4t erahﬁxhvﬂtwphelﬁxypmpyl)

1H i m dazo[ 4, 5-c] qui nol i n-1-yl) nethanesulfananlde hydrochlorlde NH2 N
i N NHNO OSs w%lmﬁi@%éﬁéﬂwn tingipust) msthanssul fopamide

1- (4-am nobutyl)-2-nethyl -6, 7,8, 9NH

tetrahydro-1H i mdazo[ 4, 5- c]qU|no‘|n 4- am ne (j‘;? g, 3.7 mol) was reacted
wi th net hanesul foni ¢ anhydri de O>= ~S,fl) in the presence of
triethylamne (0.76 nL, 20 5.5 ) o prOV|de .55 g of the free base of

the desired product. This mat e conbi ned mnth nmet hanol (-20 nlL),
te erature and 44 WD 2005/ 003065

war med, allowed to cool to anbief
PCT/ US2004/ 020607 then filtered to re e sone insoluble material. The
filtrate was reduced to a vol une of

z‘S:
!

5 Using the general method of Example 24, except that pyridine was used in place of
acetonitrile, 1-(3-aminobutyl)-2-(3-phenoxypropyl)-1H-imidazo[4,5-c]quinolin-4-amine
(2.00 g, 5.1 mmol) was reacted with an excess of methanesulfonic anhydride to provide
1.36 g of N-{4-[4-amino-2-(3-phenoxypropyl)-1H-imidazo[4,5-c]quinolin-1-
yl]butyl}methanesulfonamide as a solid, m.p. 156.4-157.1°C. Analysis: Calculated for
10 C,4H9NsO5S: %C, 60.48; %H, 6.34; %N, 14.69; Found: %C, 60.75; %H, 6.36; %N,
14.31.

Example 32
N-[4-(4-amino-2-methyl-6,7,8,9-tetrahydro-
15 1H-imidazo[4,5-c]quinolin-1-yl)butylJmethanesulfonamide hydrochloride
NH,

OS\

Using the general method of Example 23, 1-(4-aminobutyl)-2-methyl-6,7,8,9-
tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine (1.00 g, 3.7 mmol) was reacted with
methanesulfonic anhydride (0.96 g, 5.5 mmol) in the presence of triethylamine (0.76 mL,

20 5.5 mmol) to provide 0.55 g of the free base of the desired product. This material was

combined with methanol (~20 mL), warmed, allowed to cool to ambient temperature and
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-10 nmL and then conmbined with IN hydrochloric acid (3 nL). Diethyl ether (15
nm.) was added and then the m xture was concentrated under reduced pressure.
The resulting residue was slurried with isopropyl alcohol to provide a
white solid which was isolated by 5 filtration and then dried to provide
0.46 g of MQ20yM3e6i no- 2- net hyl -6, 7, 8, 9-tet rahydro- ~ PCT/US2004/020607

1H i m dazo[ 4, 5-c] qui nol i n-1 -yl ) butyl ] nmet hanesul f onam de hydrochl ori de, mp.
>250C. Analysis: Calculated for Cl6H25N502S 1.00 HO 1.00 H2O 9%, 47. 34,
%, 6.95; %N, 17.25; Found: %C, 47.40; %, 6.49; %\I 17.22. 10 Exanple 33

N-[2-(4-am Himdazo 5-C i ol kn-1-

nmet hyl benzeﬁesu t%r%&n%nr,'eragve]\fop?f ]WOL@W&%SSE% h[Frra%e éucxé]!e a(\_’LOI"ime of 15.9
mmol ) was addefl tad thes Osrhisided With IN(hb'dtbblﬁﬁnd)zicuﬂ.B(rﬂL)la)lethyl ether(lS mL) was

am noet hyl) nol i n- 4- am ne 10.6 mml) in

ooy Jadged instthen ths X pas cogcen o GbIer Bucsa Pregsye. Thg GriHeE (2 11

11.1 nmol) x'eﬂdde‘»V&’sts'i\}fhed?wnlws%{n%byl@ld&ﬁ@ﬁo ﬁ%%déla)wl’ﬁ@%oﬁ!i itk VA GRehtéd by
dropwi se fashion. The reaction was al to warmto anbi ent tenperature

and wa$ mai fitrationeand dheardried ta promeoﬂéwf%w -(Aeanipegmeathyliont & vetrabydrp1500 ni)
d adj ust | 20 -and
and. a0 uSt el foBllRs A PGSR SRl APh Ak Schg i cakden 20 a0

N- [ 2- ( 4- aimi Amelis: Calculated for C16HpsNsO,S - 1.00 HCI - 1.00 H;0: %C, 47.34; %H, 695 %N

butyl -1 Hi 5- i.nol in-1-yl)e ] - 4- met hyl benzenesul f onami de, mp.
187. 0- 188%52% %%"i@%é& é’hréf‘%»d%%ow 3H27N502S 0.3 H2O 9€C, 62.29; %,
6.28; 9N, 15.79; Found: %, 62.52; %, 6.36; 9N, 15.88. 45 WD 20051003065

PCT/ US2004/ 020607 Exanpl e 34 N-[2-(4-am no-2-butyl - |
Him dizo[ 4, 5-c] qui nol i n-1 -yl ) et hyl Fraemedbsul f onami de NHZ N

N-[2-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)ethyl]-4-

methylbenzenesulfonamide

NH,
NN
| >/\/\
Z N
NH

|
0=8=0

Triethylamine (1.1 g, 15.9 mmol) was added to a cooled (0°C) solution of 1-(2-

15 aminoethyl)-2-butyl-1H-imidazo[4,5-c]quinolin-4-amine (3.0 g, 10.6 mmol) in 1-methyl-
2-pyrrolidinone (100 mL). A solution of tosyl chloride (2.11 g, 11.1 mmol) in 1-methyl-2-
pyrrolidinone (20 mL) was slowly added in a dropwise fashion. The reaction was allowed
to warm to ambient temperature and was maintained overnight. The reaction was poured
into water (1500 mL) and adjusted to pH 9. A white precipitate was isolated by filtration

20 and then recrystallized from acetonitrile (60 mL) to provide 3.9 g of N-[2-(4-amino-2-
butyl-1H-imidazo[4,5-c]quinolin-1-yl)ethyl]-4-methylbenzenesulfonamide, m.p. 187.0-
188.0°C. Analysis: Calculated for C;3H27N50,S - 0.3 H,0: %C, 62.29; %H, 6.28; %N,
15.79; Found: %C, 62.52; %H, 6.36; %N, 15.88.

45



N NH 0=S=0O Methanesul fonyl chloride (1.27 g, 11.1 mmol) was sl ow y added
to a solution of 1 5
(2-am noet hyl)-2-butyl -1 Himdazo[4,5-c]quinolin-4-amne (3.0 g, 10.6 mmuol)
in pyridine (60 nmL). The reaction was maintai ned at anbient tenperature
overni ght #HeR0PHWH65t was concentrated to dryness. ThePFEYSHUIIE conbi ned
with warn dichl oroethane and water and then filtered to provide an off
white solid. The dichloroethane | ayer was concentrated to provide an off
white solid. The two solids were conbined and then recrystallized from 10
N, N- di met hyl f ormam de to provide 1. lEgam le 34
of N-[2- (4-am no-2-butyl -1 Hi m dazo[ 4, P
c] qui nol i n- 1- yW-]Btdthinoettisyleghinidaad, sle]qgamotinWhyl fethy$l@lettnesilfonamide
210.0-211.0C. Analysis: Calculated for CL7H23NSQR2S: %C, 56.49; %, 6.41;
of, 19.37; Found: %C, 56.45; %1, 6.9 9N, 19.50. 15 Exanple 35
1-[4- (1, 1- di oxi doi sot hi azol i di n- 2-yt3Rb NM met hoxyet hyl )- 1
H i mi dazo[ 4, 5-c] qui nol i n-4-am ne AN NS O Under a nitrogen
at nosphere, 1-(4-am nobutyl)-2-(2 “ho yet hyl )-1H 20

ng, Im6 mol) was dissolved in

i m dazo[ 4, 5-c] qui nol i n-4-am ne ( 30

di chl oronethane (5 nl) and triethylam ne lglﬁ). 33 m, 2.4 mol).

3- Chl oropropyl sul fonyl chloride (0.19 nig=sdp6 nmol) was added dropw se and
the reaction was stirred for 2 hours. The ol vent was 46 WO 2005/ 003065
PCT/ US2004/ 020607 renoved in vacuo. The residue was dissolved in

N, N- di net hyl f or nidatharesylfonyl ghleride (1.28 8. bi- hinailoyas| sbpvdly addpdiin @ seluttonegfd - ( 0. 48
m., 3. ) ] : hen
pour ed%l nt o Z\Aa/aﬁt{@%tg}ﬂpg%u agltlgﬁ&%rt‘l%ﬂ lﬁ%m?ﬁéﬁ@% ‘l‘ﬁﬁ “E}ir?%’ @p@ tgyer was
washed wi t h(6@amlex The r¢aotaedwis/mioniaimed abhmlneht ()7 o723 M ¢ ,oveta@nmeicthandwezvapor at ed

concentrated to dryness. The residue was combined with warm dichloroethane and water

and then filtered to provide an off white solid. The dichloroethane layer was concentrated
to provide an off white solid. The two solids were combined and then recrystallized from

10 N,N-dimethylformamide to provide 1.1 g of N-[2-(4-amino-2-butyl-1H-imidazo[4,5-
c]quinolin-1-yl)ethylmethanesulfonamide as a white solid, m.p. 210.0-211.0°C. Analysis:
Calculated for C,7H23Ns50,S: %C, 56.49; %H, 6.41; %N, 19.37; Found: %C, 56.45; %H,
6.49; %N, 19.50.

15 Example 35
1-[4-(1,1-dioxidoisothiazolidin-2-yl)butyl]-2-(2-methoxyethyl)-
1H-imidazo[4,5-c]quinolin-4-amine
NH,

Under a nitrogen atmosphere, 1-(4-aminobutyl)-2-(2-methoxyethyl)-1H-
20 imidazo[4,5-c]quinolin-4-amine (500 mg, 1.6 mmol) was dissolved in dichloromethane (5
mL) and triethylamine (0.33 mL, 2.4 mmol). 3-Chloropropylsulfonyl chloride (0.19 mL,

1.6 mmol) was added dropwise and the reaction was stirred for 2 hours. The solvent was
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5 to yield crude product as a brown oil. Purification involved flash col um
chromat ography (silica gel, gradient elution wth nmethanol /dichloronethane
100:0 to 94:6) followed by recrystallization fromacetonitrile to provide
289 nmg of 1-[4-(1, 1-dioxidoisothiazolidin-2-

yl ) but yl ] - ¥Q 2005843p@Sxyet hyl ) - 1H i mi dazo[ 4, 5- ¢] qui nol i n- RCENSHE4/84603 yel | ow
crystalline solid, mp. 156.4-157.7 T. 10 'H NWVR (500MHz, DMSO d6) 8 8.04
(d, J =7.4 Hz, 1H), 7.62 (dd, | =8.3, 1.2 Hz, 1H); 7.42 (ddd, I = 8.2,
7.0, 1.2 Hz, 1H), 26(dde 8.2, 7.0, 1.2 Hz, 1H), 648(bs 2H), 4.54
(t, J =7.6 H, 2H, = 22-3.12 (m
6H), 2.93 (femoxedwvecw %he rquﬂue vzasziﬁs%vadsm(% dzmyth.‘/‘fownmg%@ ) ang 8-

13C- NMR (128 Mdélﬁén&(o 4%%& 8, 2 ﬁkfﬁé})&«as lx&?edZ ,Thé*é’&céon wastifred 121. 2,
120. 0, 15114772514 6. 27.1, 24.1, 18.3; Anal

cal cd for CRof2hnE93s! thmowdwww ane emact%wvltm@cwronmanv B orByURId:  UC,
57.52: 9%, 7:

> butyl -1 v GencultPwaePronduldvy SeBIBE (KBS0 dpognted and evapopated

qgui nol ixn- 4 aanywle chldi2 pfoduetQis bibraven ¢1hePtg1ﬁ|aa1romI mvcévdddlhsh)fzolﬁmampiomaﬁfgr@hgept
that 1-nmeth yre I idinone e of

o e Dliich g8 Efstent Sifan ilEiRonpnet GidoBmaGrnenlopl S TEWEDS o 16,0
ol ) was rgeg ﬁﬂlZWl&ﬂ‘&&ﬂﬁNt&ﬁ@ﬂH@W@Qﬁ@’éf 1cgwg|1d&o§ﬁo§&h&zolmn9 47 WO
2005/ 003065 PCTI US2004/ 020607 mml%aépmgrow de

2- but yl - | - [ ARuylF2d?-methosyetbylil Hzen c]gmyqiutﬁria]mqems a yellow crystalline

i mdazo[4,5 q easavx/mte solid, mp. 1730176 0C. 'H NWR
(300 MHz, Dﬁ?@‘]& ?%‘”“@‘85? = 8.1 H, 1H), 7.62 (d, J = 8.2 Hz, 1H),
7.41 (@, J &NMB(HK)J\/IHHD,MSOZE) §t8 041d,3 87.0 Haz | H)L A2 (64, 48&5(13)512%)11{)4 51 (t,

1 o2 1oon Wk 1957 0l bt P 900 ot PR 39 ( B, e bl [ 20
13C- NVR ( 754 58zt, 1 DVEQHE 2H)3.9463, 105 6,13z, TH), 349.(5,.3H) 32223.12 26, 6H),228.(@) 121.1,
120.0, = 6.6 Hz, 2H), 2.23-2.13 (m, 2H), 1.90-1.65 (m, 4H);
BC-NMR (125MHz, DMSO-dg) 5151.6, 150.6, 144.8, 132.2, 126.5, 126.3, 121.2, 120.0,
15 114.7,70.2, 58.1, 46.5, 46.1, 44.5, 43.6, 27.1, 24.1, 18.3;
Anal calcd for C;0H27N50sS: %C, 57.53; %H, 6.52; %N, 16.77; %S, 7.68. Found: %C,
57.52; %H, 6.67; %N, 16.88; %S, 7.71.

Example 36
20 2-butyl-1-[4-(1,1-dioxidoisothiazolidin-2-yl)butyl]-

1H-imidazo[4,5-c]quinolin-4-amine

[}
N-8=0

P

Using the general method of Example 35 except that 1-methyl-2-pyrrolidinone was
used in place of dichloromethane, 1-(4-aminobutyl)-2-butyl-1H-imidazo[4,5-c]quinolin-4-
25 amine (5.0 g, 16.0 mmol) was reacted with 3-chloropropanesulfonyl choride (2.83 g, 16.0
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114.7, 46.5, 46.1, 44.3, 43.6, 29.7, 27.1, 26.1, 24.1, 22.0, 18.3, 13.8; M
(C) me 416.2124 (416. 2120 calcd for C21H30N502S, MtH); 10 Anal calcd for
C21H29N502S: %C, 60.70; 9%, 7.03; 9%\, 16.85; %5, 7.72. Found: %C, 60.67;
o, 6.94; 9N, 17.02; %5, 7.42. Exanple 37 N

{ 2-[ 4- ami nAYQ2Q0&PKBSy et hyl ) - 1H-i mi dazo[ 4, 5- c] qui nol i n- RCYUF2094/920607 5

di net hyl et hyl } net hanesul fonamde NH2 N\O\ NO\ Part A A stirred
solution of 4-chloro-3-nitroquinoline (17.3 g, 83.2 mml) in 200 nL of
anhydrous CH2Cl2, under N2, was treated with triethylamne (23.2 nL, 166.4

| d 20 1,2-d 9.57 m, 91, Af t
Stir 3. ‘3‘3 ov B hg‘ﬂ?“’lv?‘{?é)nz%e%%f{m %ﬁf \Réléo'a?tfl@%@aiwtwbsw W of oHC13
washed wit hlnHaQo 435- &gﬁﬂghm)anﬂﬁ@as Mhl&esoﬁ@(mprﬂ-’lb 0-Tfepeet gani ¢ portion was

dri ed over gl? concentrated to give 2-

met hyl - N - ( WR&HJQMHHDM&%«)@B@@&@» =8, zrla.eméz((czmsgﬁz.awhw.gm
yel | ow soI | I I_ _ )

1S et iyt N O™ 8 BIE 7 8 G940 %, B, cas (s 28, 431 (T 27 SB2 2, B1E
in 50 rSL of 3.THEm, 4H)d206-B9 (méHg;deﬁZezilz @, QHJ, 12923168 éaf &), \1idt Igsex @t,Hi= of | N

NaOH sol uti L -tert-buty i cgrbonate (2.18 g, 10.0 nmml) was then added
to the 48 \,\%9}83&1%@3956@5' éﬁ%@'zﬁh/ 020607 rapidly stirred solution. The
reaction m %CLNMRvaH}zermmd)xa\g\mum \mrvnlt407am:£r1t26 41 Beenat yreoand was
stirred overni An addi tional 40 di-tert- butyI di carbonate was

added and s““r?l“ﬁé b ot At 284 gb 2402 Plfetild% was then treated with
et hyl acetg{ Mk 13D I\gl@@ﬁ@@dlé@%pdﬁ% LRo{LX}+@pd brine. The organic

portion was 5 over 2S04 and concentrated to Qgive a yellow solid that
was tiklurat édalwakﬁl for@0aHENOBS! 1€ 0.3, YeHhB0X GhINdl 6niks %%6173'[ &dundy %G, trati on

and dried upgdes oyacusmyayery,obls tq,

Example 37
N-{2-[4-amino-2-(ethoxymethy!)-1 H-imidazo[4,5-c]quinolin-1-y1]-1,1-
15 dimethylethyl} methanesulfonamide
NH,

N
o\

Part A
A stirred solution of 4-chloro-3-nitroquinoline (17.3 g, 83.2 mmol) in 200 mL of
anhydrous CH,Cl;, under N,, was treated with triethylamine (23.2 mL, 166.4 mmol) and
20 1,2-diamino-2-methylpropane (9.57 mL, 91.5 mmol). After stirring overnight, the
reaction mixture was diluted with 800 mL of CHCl; washed with H,O (3 X 300 mL) and
brine (300 mL). The organic portion was dried over Na,SO4 and concentrated to give 2-
methyl-N'-(3-nitroquinolin-4-yl)propane-1,2-diamine (21.0 g) as a bright yellow solid.
Part B
25 A solution of 2-methyl-N'-(3-nitroquinolin-4-yl)propane-1,2-diamine (2.60 g, 10.0
mmol) in 50 mL of THF, under N, was cooled to 0 °C and treated with 10 mL of IN
NaOH solution. Di-tert-butyl dicarbonate (2.18 g, 10.0 mmol) was then added to the
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give tert-butyl 1,1-dinethyl-2-[(3-nitroquinolin-4-yl)am no]ethylcarbamate
(2,80 g) as a yellow powder. Part C 10 A solution of tert-butyl

1, 1-di met hyl -2-[ (3-ni troqui noli n-4- yl)am no] et hyl carbanmate (3.50 g, 9.72
mmol ), in 150 nL of toluene was treated with 0.3 g of 5% Pt on carbon and
shaken undéYO p@sSPBOEEt m 3 Kg/ cnR) for 6 h. The sol uti onPEEYSINEPRHT| | t er ed
through a Celite pad and concentrated to give 3.04 g of crude tert-butyl
2-[(3- am noquinolin-4-yl)- 1, 1-dinmethylethylcarbanate as a |ight orange
foam 15 Part D A solution of tert-butyl 2-[(3-am noquinolin-4-yl]-1,]

-di et hyl et hyl car pbamate . (3.04 g,.9.21 mol ) in 50 nL of CH2Cl 2 was cool ed
to 0 C and fapadly @HT%SPh‘thﬁg-i Chegepclion suxturevag thep allowed joswarmio)ambpept

et hoxyacet Y kenffdl0lrk S Was Utrefbvern htl%ﬂ%lt?onal&d@)%ﬁgf e/t BBtyl 8i8ABSHaRN

m xture was concentrated under reduced pressure. e resulting syrup was
t aken 20 upwanadded and stringoweraatiuadrfent é dhairedstidn Wasthewfreated withgthylni ne. The

sol ution wa t { e r 120: .M r
concentrate ce%ﬁ%&? gFeLR%ﬁ%a{a%&éﬁdg%ﬁ}EZ@o@% H—?Z%ﬁf ﬁ%gﬁgﬁ«?&ﬁﬁlﬁt‘ﬁ”@%‘ (2X) and
brine. SThe ovegauh0poddiconsenuasd ty giegh yollew sbH® fiadwastitdratsneidi G ed. The

. e , .
e g MR B BUThLLR s R AR5 8P Maet PhelBin S%ene
2-[2- (et hOXFWSTté?Wut}lH',i-ﬂirﬁ@ﬂﬁ@[éﬁnﬁﬂoﬁﬁh@lﬂi-h@t)ﬂmﬂo etlyfcarbamate (2.80 g) as a
1, 1-di met hyl'et hyl carbamate (1.57 g) as a peach colored foam Part E A
sol uti on of yellw payydey|
2-[2-(et h°X¥F§’?Ehy) -1H i m dazo[ 4,5-c]quinolin-1-yl]-1,1-
di met hyl et hyl carbamate (1.57 g, 3.94 mol) in 30 nL of CH2ClI 2 was treated
wi t h 310 chl or opeAczipbemebier-tagil d, 1¢diFRthylt2-((8-ngtroghir®lingaol ). After stirring

oL 2RSSR Rl S L Tt R R 03 20 2
or gani ¢ por bf % Paas cirb@ardrshaitnavigdr A2 804 3adglcm? JoMth. 20RE4DABA s then
A T T R RN TR T
c] qui nol i n- Ayt nielifn-AUyIEL ISl MR AELERRCas(aliigh® ofbhgdfoar. | | ght brown foam
Part F A solution of tért-butyl
2-[ 2- (P& (et RaxPret hyl ) - 5- oxi do- | H-i i dazo[ 4, 5
A solution of fert-butyl 2-[(3-aminoquinolin-4-yl]-1,1-dimethylethylcarbamate
(3.04 g, 9.21 mmol) in 50 mL of CH,Cl; was cooled to 0 °C and treated with triethylamine
(1.41 mL, 10.13 mmol) and ethoxyacetyl chloride (1.02 mL, 10.17 mmol). After 2 h, the
reaction mixture was concentrated under reduced pressure. The resulting syrup was taken
20 up in 100 mL of EtOH and treated with 4.5 mL of triethylamine. The solution was heated
to reflux overnight. The reaction mixture was concentrated and taken up in 100 mL of
CH,Cl; and washed with H,O (2X) and brine. The organic portion was dried over Na,SO,
and concetrated. The resulting syrup was purified by column chromatography (SiO,, 80%
EtOAc/hexanes) to give tert-butyl 2-[2-(ethoxymethy)-1H-imidazo[4,5-c]quinolin-1-yl]-
25 1,1-dimethylethylcarbamate (1.57 g) as a peach colored foam.
Part E
A solution of tert-butyl 2-[2-(ethoxymethy)-1H-imidazo[4,5-c]quinolin-1-yl}-1,1-
dimethylethylcarbamate (1.57 g, 3.94 mmol) in 30 mL of CH,Cl, was treated with 3-
chloroperoxybenzoic acid (77%, 1.01 g, 4.57 mmol). After stirring for 2 h, the reaction
30 mixture was treated with 30 mL of additional CH,Cl, and was washed with 1% Na,CO;
solution (2 X 30 mL), H,O and brine. The organic portion was then dried over Na,SO,4 and
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5 c]Jquinolin-1-yl]-1, 1-di net hyl et hyl carbamate (1.57 g, 3.79 mmol) in 20 nL
of 1,2- dichloroethane was heated to 70 C and treated with 2 nL of
concentrated NHAOH solution. To the rapidly stirred solution was added
solid p-toluenesul fonyl chloride (795 ng, 4.17 mmol). The reaction m xture
was t hen s&¥P WP pressure vessel and heating was cBATIUSHEHOTENT 2 h. The
reaction m xture was then cooled and treated with 50 nL of 10 CHC13. The
reaction m xture was then washed with H2O, 1% Na2CO3 sol ution (3X) and
brine. The or gani c porti on was dried over Na2SO4 and concentrated to give

t he product as ght brown oil. The resulting ojil was purified by colum
chr omat ogr aiﬂi‘?e"(trSfeéio gyve B b4 2 Acte dpx ety &-oxdor Lisifpidazo( 4,5-

2-[4-am no- g]qﬁl%llﬂm%'ﬂﬂt NYineyibth b A64R11é¢158 ggasahght brown foam.

c] qui nolin-1I- di et hyl“et hyl car banat e g) as a light yell-ow foam
15 Part G TBafrthutyI

2-[ 4-am no- 2- (et t ) L
di et hyl et hyl car'gg&r% ‘?f%gh‘gw? g%&ﬂﬂmﬁ@et&%@ﬂ gésdo s YA&O[%B m. of EtOH
and tr &at edclquinblin- 191}, 1- dirnem)f%th&]karbmﬂ axs7 gABt?ermhelain pmatofn @kl ux for 2 h,
the reaction mxt re was nd, concentrated under re ed pressure.
The resul ti HEhIHwFS 6% ‘geﬂheateaé%?%@greﬂ tratpd gth Zm G’fﬁ‘i’_ncﬁ\ﬁmllﬁ‘%ﬂﬁﬁ Hext ract ed
with CHC13 M&:&L)ro t}m% ,e%%wea SOIBNG WY&l s%ﬁ@b%ﬂeﬁé@glfoﬁﬁ'@hlaﬁdﬁ%@ portion
was made basic dition of concentrated NHAOH sol ution. This
was t hen exmg,a‘btkmmmi)t H“hmmor(muwrm/aﬂﬂl)?n sealedtime prassise Messelang heatiog porti ons
\iv?z g_ SH ﬁg_ %Mgstngqlkja 2e§?grp231? d’l"g OfES Q)Brn?i;(t%(rje was tgén oled and treated with 50 mL of
(et hoxpomet hg@HYIC1:1 Hrhe madworhﬁqﬂ&e adaqmeﬁWasmeMm&me%(EQﬁOmMuam @éX)iaght br own
wder. 25 161.0-162.0 C, 4
88 DI(\a/rBO) g b m F:}'(ha orggnic p?rt}%np&as dri oveﬁ\ggq]q d’:gtg/l cgnc;'gzltlat%i_< toggive t&ﬁproﬂ;ﬁt a$ 740
(ddd, J = 1aQ ght brodvn &1 Thétesulli levaZ%utﬁﬁjéad)y célumn]ch'f)amz?tog‘ap;%l @idiz2-sb4h) , 6.57
(s, 2H), 4.94  (br s, 2H), 2H) (ci , 2H), 1.61
(s, 2H), 1. MPOWCH@13):t07&1Yﬁ‘FEbU%§3 :[4- asmc’l 2-{ethqaymethpy))- 1f4mdm&4é75 MHz,

06 D0 S i LAy g o el i 120, 001
Anal . 1Gal cdPdo6 CL7H23NG0: %G 65.15; o4 7.40; M. 22.35. Found: %G 65.04

Tert-butyl 2-[4-amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-y1}-1,1-
dimethylethylcarbamate (1.26 g, 3.05 mmol) was dissolved in 10 mL of EtOH and treated.
with 10 mL of 2 M HCl in EtOH. Afier heating at reflux for 2 h, the reaction mixture was
cooled and concentrated under reduced pressure. The resulting yellow solid was dissolved

20 in 50 mL of H»O and extracted with CHCl; (20 mL). The organic layer was discarded and
the aqueous portion was made basic (pH ~ 12) by addition of concentrated NH,OH
solution. This was then extracted with CHCl; (4 x 20 mL) and the combined organic
portions were dried with Na,SO, and concentrated to give 1-(2-amino-2-methylpropyl)-2-
(ethoxymethyl)-1H-imidazo[4,5-c]quinoline-4-amine (808 mg) as a light brown powder.

25 m. p. 161.0-162.0 °C;

MS m/z 314 M + H);

'H NMR (300 MHz, de-DMSO0) 5 8.30 (d, J = 7.7 Hz, 1H), 7.59 (dd, ] = 1.2, 8.3 Hz, 1H),
7.40 (ddd, J=1.0, 7.2, 8.1 Hz, 1H), 7.21 (ddd, J = 1.2, 7.0, 8.2 Hz, 1H), 6.57 (s, 2H), 4.94
(brs, 2H), 4.61 (br s, 2H), 3.52 (q, ] = 7.0 Hz, 2H), 1.61 (s, 2H), 1.31 (t, J = 7.0 Hz, 3H),

30 1.07 (s, 6H);

'>C NMR (75 MHz, d,-DMSO) & 152.4, 151.1, 145.7, 134.3, 126.8, 126.7, 121.7, 120.8,
115.7, 65.6, 65.2, 55.8, 52.5, 29.2, 15.4.
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7.52; 9N, 22.07. Part H 1-(2-Am no-2-nethyl propyl)-2-(ethoxynethyl)-1

H i m dazo[ 4,5-c}quinoline-4 5 amne (11 1 ng, 0.355 mmvl) was dissolved in
5 nL of anhydrous CH2Cl 2 and cooled to O C under N2. To the stirred
solution were added Et3N (99 L, 0.71 mml) and nethanesul fonyl chloride (28
L, 0.36 nmm¥Q20ase030d%e reaction was allowed to warmto BEHUSHO4/@286Hler at ur e
overnight. The reaction m xture was then quenched by addition of saturated
NaHCO3 solution (5 nmL). The organic |ayer was separated and washed with 10
H20 (2 X 5 nL) and brine, dried over Na2SO4 and concentrated under reduced

pressure o sBlRaTo ol AR UL 14 94 PAb: Il S8 oSl ARBESBEFRRY (5102

{2-[ 4- am n@-52; ¢@¢ heyynet hyl ) -1 H-i m dazo[ 4, 5-c}quinolin-1-yl}-1,1-
di et hyl et hyl } met hanesul fonam de (75 ng) as a white foam m.p. 105.0-110.0
C, 15 Ms AP2E™B92 (M + H)'; 'H NWR (300 MHz, CDC13) 8 8.06 (dd, J =1.0, 8.3

I]_.|ZH5 17"%1 (7 leg ﬁgﬁi-’Am]mo-ZJmJthylﬁro%%l'ﬁé (ema)ltj%metlélﬁilpfﬁﬂ%zo[& 5= c]&uu?folm% 40 gr 4st

2H), 4596 (asunez(ﬂ-l)l mg, @255 mod), waaidjssol8edria 5(ngfl. ofanhydro@s QIzI,zClz Iai)ld C®le@lzo Os 3H),

1.55 (b 6 3 cDal 3) 5
152. o( 150, °g un Hé‘ifé\%szf%ltg%“‘éwdf%}*t‘%“Wi‘fffg@d Efi‘?(g%’ ”%ygﬁ 2‘(‘"‘0926 6, 116. 2) 67. 2,
65. 4, 58. 4’me§ﬁn§9ulf‘&5yl%hloa§e @8 ;JL503,6 ¥t andQﬁJ: fdcti wQa?lb‘%@W% t§oH20: C,
53.38: 01 6 60 O, 9. "Found: 9, 49 94, 6. 23 ON, 16.93. 51 WO

2005100306 BmbEN W@@M@Q@@@Eht Eha WF@IBSIXNI‘{ wag meraqvmhezurrmdﬁyﬂon of
HH i mi dazof 4, Qr Gl QWD Blution (¥ PV dEABARGE WassQRTE S ghd Milfedbich! O H u
10 H;0 (2 X 5 mL) and brine, dried over Na,SO; and concentrated under reduced pressure to
give a tan foam. Purification by column chromatography (SiO;, 2.5%-5% MeOH/CHCl;)
gave N-{2-[4-amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-yl}-1,1-
dimethylethyl}methanesulfonamide (75 mg) as a white foam.
m..p. 105.0-110.0 °C;
15 MS m/z 392 (M + H)";
'H NMR (300 MHz, CDCl;) & 8.06 (dd, J = 1.0, 8.3 Hz, 1H), 7.79 (dd, J = 1.1, 8.4 Hz,
1H), 7.51 (ddd, J = 1.3, 7.0, 8.4 Hz, 1H), 7.31 (ddd, J = 1.3, 7.0, 8.3 Hz, 1H), 5.90 (br s,
1H), 5.51 (br s, 2H), 4.96 (s, 2H), 4.92 (br s, 2H), 3.74 (q, Y = 7.0 Hz, 2H), 3.02 (s, 3H),
1.55 (brs, 6H), 1.29 (t, ] = 7.0 Hz, 3H);
20 3C NMR (75 MHz, CDCl3) & 152.0, 150.8, 145.5, 135.2, 127.8, 127.6, 127.2, 122.2,
120.6, 116.0, 67.2, 65.4, 58.4, 55.8, 45.3, 26.6, 15.3.
Anal. Calcd for CgH;5N503S5¢0.75H,0: C, 53.38; %H, 6.60; %N, 17.29. Found: %C,
53.49; %H, 6.23; %N, 16.93.
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S~ O Using the general nethod of Exanple 1, 1-(4-am nobutyl)-2-nmethyl-1H5
i mdazo[ 4,5-c]quinolin-4-amne (1.00 g, 3.7 mmol) was reacted with

et hanesul fonyl chloride (2.11 nmL, 22.3 mmmol) to provide 85 ny

of N-[ 4- (4- ami no- 2- net hyl - | H

i m dazo[ 4, 3YQINEPEHASI n- 1 -yl ) but yl ] et hanesul f onani de as BRT/HPIOHROEE sol i d,
mp. 210.7- 211.6C. 10 Exanple 39 N {4-[4-am no-2-(cycl opropyl nethyl)-1

H i m dazo[ 4, 5-c]quinolin-1- yl]butyl} nethanesulfonamde NHZ N N O NHS-
O Using the general nethod of Exanple 38 Part B except that chlorof orm was
used 15 instead of dichl oronethane,
1-(4-aninobutyl)-2-(cyc|opropy|nethy?ﬁq?ﬂ§}%ﬁ dazo[ 4, 5- c] quinolin-4-am ne
(1.00 g, 3.2 po@l})-awaso-2-edetyed Hoiniilaz6Pt S dqeinlid-03i)butgbsisiestleonahidd g, 7.4
mmol) to provide 0.42 g
ofN—{4-[4-anino-2-(cyc|opropy|neth?ﬁ)-lH-inidazo[4,5-
c]quinolin-1-yl]butyl}met hanesul fyprrapiNje as a brown solid, mp.

199. 7-200. 7C. 20 52" WD 2005/ 003065 PLCT/US2004/ 020607 CYTOKI NE | NDUCTI ON | N
HUVAN CELLS An in vitro human b | system was used to assess cytokine
i nduction by conpounds of the 2 Activity is based on the
nmeasurenment of interferon and tunor necfosis factor (a) (IFN and TNF,
respectively) secreted into culture nedia asO5 described by Testernman et.
al. I'n "Cytokine Induction by the InnunonnguéaLors | m qui nrod and S-27609",
Journal of Leukocyte Biol ogy, 58, 365-372 (Septenber, 1995).

Using the general method of Example 1, 1-(4-aminobutyl)-2-methyl-1H-

5 imidazo[4,5-c]quinolin-4-amine (1.00 g, 3.7 mmol) was reacted with ethanesulfonyl
chloride (2.11 mL, 22.3 mmol) to provide 85 mg of N-[4-(4-amino-2-methyl-1H-
imidazo[4,5-c]quinolin-1-yl)butyl]ethanesulfonamide as an off-white solid, m.p. 210.7-
211.6°C.

10 Example 39
N-{4-[4-amino-2-(cyclopropylmethyl)-1 H-imidazo[4,5-c]quinolin-1-

yl]butyl}methanesulfonamide

NH,
NI\N\>—%
ZN
\O

Using the general method of Example 38 Part B except that chloroform was used
15 instead of dichloromethane, 1-(4-aminobutyl)-2-(cyclopropylmethyl)-1H-imidazo[4,5-
c]quinolin-4-amine (1.00 g, 3.2 mmol) was reacted with methanesulfonic anhydride (1.29
g, 7.4 mmol) to provide 0.42 g of N-{4-[4-amino-2-(cyclopropylmethyl)-1H-imidazo[4,5-
c]quinolin-1-yl]butyl} methanesulfonamide as a brown solid, m.p. 199.7-200.7°C.

20
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Bl ood Cell Preparation for Culture Wwole blood is collected by venipuncture
i nto EDTA vacutai ner tubes from 10 heal thy human donors. Peripheral bl ood
nononucl ear cells (PBMCs) are separated from whole bl ood by density

gradi ent centrifugation using Hi stopaque(r)-1077 (Sigma Chemcals, St.

Loui s, MO) WOHUSMBMSs are suspended at 3-4 x 106 cel | s/ RET/UR0REAH6071640
medi um containing 10 % fetal bovine serum 2 nML-glutam ne and 1%
penicillin/streptonycin solution (RPM conplete). The PBMC suspension is
added to 48 15 well flat bottomsterile tissue culture plates (Costar,
Canbri dge, MA or Becton 5 ‘. , _ , NJ) containing an
equal vol une of RPM conptetered P frpound. Conpound
Preparation 20 Fbﬁnwmﬁum%l@dd&eﬂ@ym wz@sédk@agdémytbuinemutmﬂ@e (DVSO) .
The DMSO concentration should not exceed a final concentratl on of 1% for
addi ti on t ccopmeundsiof thednvegion. sActivify ighssdom the mesyeeracnt of ingsifesm a0dst  conpound
i s added at f I seri al
(three fol Jurgrgr%\ég%log?tof{%gr( ??%N\%Jgsngfgé S ég'ga?)r%g}\%g ]ﬁt%rsgglstgggﬁﬁa%ﬁasl s then
added fo t hdesaubed by Testermasgtial. v éTytolene lnrlilcnighrbg thehimmwwimodolappound

Cuspensi on PRmgd S 2GR0k Rl eueci® PRy, S ISERIABEHpER SPlT 1 o

plastic lids, mxed gently and then incubated for 18 to 30 24 hours at 37C
in a 5% car bon d| oxi de at rmshere 53 WD 2005/ 003065 PCT/ US2004/ 020607
Sel 2aratio % e TR RATAHI S €t he plates are centrifuged for 5-10 minutes

at 1000 rpm (- Zﬁgﬂolébﬁbd ?stcoﬁgétedTﬁ}ﬁve‘ﬁﬁaluhchﬂé'xﬁtH'E%ﬁ#?&%fh@ﬁe%ﬁibeé fomenmoved with
a sterile poléﬁ)ropyl ene pipet and transferred to sterile polypropylene

t ubes .10 Sanphieakhydrumanaionerai Rerephgral blgod mnormcm@eUﬁ(RBM@ﬁ)eﬁrysﬁpgratmf@nsarrpl es

I by ELI SA
Mcer er on (19 Babl Tl Brath, QRALAIH ARHRER S B0 5k | ori eron
(a) concentCletricabs, 55 Ldeis Vi) n&be PBMEL laféSsuspendeyl @ 3Huxmho’ dvu:i/ml-nSB.@MIes

1640 medium containing 10 % fetal bovine serum, 2 mM L-glutamine and 1%

penicillin/streptomycin solution (RPMI complete). The PBMC suspension is added to 48
15 well flat bottom sterile tissue culture plates (Costar, Cambridge, MA or Becton Dickinson
Labware, Lincoln Park, NJ) containing an equal volume of RPMI complete media

containing test compound.

Compound Preparation

20 The compounds are solubilized in dimethyl sulfoxide (DMSO). The DMSO
concentration should not exceed a final concentration of 1% for addition to the culture
wells.

Incubation
25 The solution of test compound is added at 60 uM to the first well containing RPMI

complete and serial (three fold or ten fold) dilutions are made. The PBMC suspension is
then added to the wells in an equal volume, bringing the test compound concentrations to
the desired range. The final concentration of PBMC suspension is 1.5-2 X 10° cells/mL.
The plates are covered with sterile plastic lids, mixed gently and then incubated for 18 to

30 24 hours at 37°C in a 5% carbon dioxide atmosphere.
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10 kit from PBL Bi onedi cal Laboratories, New Brunswi ck, NJ. Tunor necrosis
factor (a) (TNF)concentration is determ ned using ELISA kits available from
Genzyne, Canbridge, MA, R&D Systens, M nneapolis, M\, or Pharm ngen, San

D ego, CA. 15 The table below lists the | owest concentration found to induce
i nt er f er on VEA0E/AB065| owest concentration found to i nducBCTYRYO4PREEN0si S
factor for each conmpound. A "**" indicates that no induction was seen at
any of the tested concentrations (0.12, 0.37, 1.11, 3.33, 10 and 30 M. A
"**x" jindicates that no induction was seen at any of the tested

concentratigns &0'0001’ 0.001, 0.01, 0.1, 1 and 10 M. 20 Cytokine Induction
I n Human a1 anpl e Lowest Effective Concentration (M  Nunber

Interferon TUWDFFoNSer%Sh&bEt@&itﬁE pthted arkZedtrifubed £or3- B/mibule at ﬁOOb-r%ﬂa 1.11 4
0.04 1.11 5 0.01 0.17 6 0.37 0.04 7 0.04 0.37 8 0.01 1.11 0.37 3.33

54 WO 2005/ 08%0%8) pdi¢.USroerdl witowcrpentajans s ramoyasdvith 2 garile pobmragylenz| | s

Ex le L ' > ' Lnter:

Necr osi s P A gistintd (RTR B Aldb0Rng hike SHFECYs b GHREL A030WEY )
5 70°C until analysis. The samples are analyzed for interferon () and tumor necrosis factor

() by ELISA

Interferon (o) and Tumor Necrosis Factor (o) Analysis by ELISA

Interferon () concentration is determined by ELISA using a Human Multi-Species
10 kit from PBL Biomedical Laboratories, New Brunswick, NJ.
Tumor necrosis factor (o) (TNF)concentration is determined using ELISA Kkits
available from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or-
Pharmingen, San Diego, CA.

15 The table below lists the lowest concentration found to induce interferon and the
lowest concentration found to induce tumor necrosis factor for each compound. A “**”
indicates that no induction was seen at any of the tested concentrations (0.12, 0.37, 1.11,
3.33, 10 and 30 uM). A ‘“*** indicates that no induction was seen at any of the tested
concentrations (0.0001, 0.001, 0.01, 0.1, 1 and 10 uM).

20
Cytokine Induction in Human Cells

Example Lowest Effective Concentration (uM)
Number Interferon Tumor Necrosis Factor

1 0.12 1.11

2 0.37 1.11

3 1.11 1.11

4 0.04 1.11

5 0.01 0.12

6 0.37 0.04

7 0.04 0.37

8 0.01 1.11

9 0.37 3.33
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14 3.33 ** 15 1.11 3.33 16 0.01 0.01 17 0.12 0.01 18 0.01 1.11 19 0.01
0.12 20 0.12 10 21 0.37 1.11 22 0.04 0.12 23 0.01 1.11 24 0.12 3.33 25
0.01 0.04 26 1.11 3.33 27 0.37 10 28 0.01 10 29 0.01 0.37 30 ** 10 31
** 10 32 0.12 ** 33 1.11 1.11 34 0.01 0.04 36 0.01 0.12 37 0.04 0.12 55
WO 2005/ 00308 H0HBP4IS2004/ 020607 The present inventi onPAHESHEERIEScri bed
wth reference to several enbodinments thereof. The foregoing detailed
description and exanpl es have been provided for clarity of understanding
only, and no unnecessary Iinitations are to be understood therefrom It

Lo the dedir: bed 5 crbURtHBMLClP RAHEHI i ng. 17om the Spirit and scope

of the invientdagple Tus, tD&vesSEﬁB&lv@toﬁMtrhtmﬁe(ﬂM)on should not be limted to

t he exact detalls of the conpositiops and

Number Interferon Tumor Necrosis Factor

10 0.12 1.11
11 0.01 0.01
12 0.01 0.01
13 0.01 0.01
14 3.33 *x
15 1.11 3.33
16 0.01 0.01
17 0.12 0.01
18 0.01 1.11
19 0.01 0.12
20 0.12 10
21 0.37 1.11
22 0.04 0.12
23 0.01 1.11
24 0.12 3.33
25 0.01 0.04
26 1.11 333
27 0.37 10
28 0.01 10
29 0.01 0.37
30 *x 10
31 ok 10
32 0.12 | ok
33 1.11 1.11
34 0.01 0.04
36 0.01 0.12
37 0.04 0.12
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structures described herein, but rather by the | anguage of the clains that
follow 56 WHAT IS CLAIMED IS: 1.

N-{2-[ 4- am no- 2- (et hoxynet hyl } 1H-i mi dazo[ 4, 5-c]quinolin-1-yl]-1, 1-

di met hyl et hyl } met hanesul f onam de, or a pharmaceutically acceptable salt

t hereof . 2.WOWNAPAEceuti cal conposition conprising a tRETASHAPIOEA7| v
effective anount of a conpound or salt of claiml and a pharmaceutically
acceptable carrier. 3. Use of a conpound of claiml1 for the preparation of a
medi cament for inducing cytokine biosynthesis in an aninmal. 4. Use of a

ViTal di'sease | APaRreL iR FRBEAA TR ARG BraY TR RS
prepar at i onnékofa THe dore@siBdetdiRl desciptidshd@xamiplePhdeeén sosidas foricArign ani nal .
>/ of understanding only, and no unnecessary limitations are to be understood therefrom. It
will be apparent to those skilled in the art that many changes can be made to the described
5 embodiments without departing from the spirit and scope of the invention. Thus, the
scope of the invention should not be limited to the exact details of the compositions and

structures described herein, but rather by the language of the claims that follow.
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WHAT IS CLAIMED IS:

1. N-{2-[4-amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-yl}-1,1-
dimethylethyl}methanesulfonamide, or a pharmaceutically acceptable salt thereof.

2. A pharmaceutical composition comprising a therapeutically effective amount of a

compound or salt of claim 1 and a pharmaceutically acceptable carrier.

3. Use of a compound of claim 1 for the preparation of a medicament for inducing

cytokine biosynthesis in an animal.

4, Use of a compound of claim 1 for the preparation of a medicament for treating a

viral disease in an animal.

5. Use of a compound of claim 1 for the preparation of a medicament for treating a

neoplastic disease in an animal.
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