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Sul f onam de Substituted | m dazoquinolines Field of the

I nvention This invention relates to i m dazoqui noline
w@oopoweds t hat have sul fonam de substituti on BCT/UR®04/020607

1-position and to pharnaceutical conpositions

cont ai ni ng the conpounds. A further aspect of this

invention relates to the use of these conpounds as

i mmunonodul ators, for inducing cytokine biosynthesis

in animals and in the treatnent of diseases including

viral and ”eOFELuﬁﬁ)tn'aﬁnH § ﬁﬁted%ﬁhgio‘ri}]‘dﬂgolﬁ sthe

I nvention The fi1rst re e report

Ii/-inidazo[4 5- c]qU|noI|ne ring system Backman et

a Oe..  Chem 15, 1278-1284 (1950) describes the
F glavention ( 6- met hoxy- 8-

qui nﬁn‘s MWehridn PRAEMb 11|n4dazbcfﬂlﬁtﬁﬁ1‘é[cﬂm'éoﬁﬂd%l{hzﬂ@l'a{/@ﬁllfoﬁﬁmlde

pOSSI e use as an anti nal ari al agent Sub sequent Y,
subgtituhes etsthefl -ppaition asd tuiethecsutcal Icpmppmldtmpmuang !he

%n olin %Sfu ]ﬁerr %ﬂée%{)%{ fhﬁgnﬁl@gg fgjg}n%t tﬁ% gﬁo &ﬁ?sﬁ é:ompounds as

1nﬁ31ﬁﬁﬁtﬁlhk5tﬁllators for mducm okme biosynthesis in animals and in the treatment of
I-12- plperldﬁFZ 1-I//-|n1dazo[4 5-c] qui nol i ne

digeases 1Bél§§inBIVéfab @ﬂl%@m%%snd cardi ovascul ar agent .

Al so, Baranov et aI., Chem Abs. 85, 94362 (1976),

have reported several 2-oxoi m dazo[4, 5-c]quinolines,
Bac¢ldrBend of/ihednveltion J Het erocyclic Chem 18, 1537-1540

S:]l 33%1?%1'1755 ableg«:a)}{otgtiec?pt grl 1m1dazzo?4 g Ic quclir?o 1% L}m% system, Backman
etldl/ 3 .'%EEtgd@Ké?{l 41,5518 911 b50) e8RS hetYHintsis BREL.(6- methoxy—8-

2-substituted derivatives thereof weré later found t
qlbaoluyé)mlmedwld ht-invidazo[ 4,4 gdatinglingrfonpdseidie wse @6 an amtdnalanal

e NG Y e
repoRd&ti/ , Igﬁ@xarﬁpl%6ﬁm§3t@ﬂ 5 Méb CHehy. lﬂf}?p $73891 668), syaltlesigéd the
e

whi ch are |ncorporated erelin rence.
compound 1-[2-(4-pipenidyl)ethyl]- 1H-1m1dazo[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.

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;
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
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
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There continues to be interest in the imdazoquinoline
ring system as seen for exanple in WO 98/ 30562, EP

wW@bs5/68306and WO 00/ 09506. EP 894 797 di scl osesPemigmo4/020607

substituted i m dazoqui noli ne conpounds that are
di scl osed to be useful as inmune response nodifying
conpounds, while WD 00/ 09506 di scl oses

i mdazoqui nol ine, conpoynds that, contain a sul fonani de )
e R PR Bl b Th BT 1 GRAHAGR FTgE FPSPenBaRy induction
o0dytékiSebiusyakiedish? beleP fikehdrfsrhd. Ng. Despite these

efforts, however, there is a continui ngneed for
conmpounds that have the ability to nodul ate the inmune

i nduction of cytokine biosynthesis or
sb IV 3F the by QDSMnnary of the Invention W have
f ounWezhane foundasfewodlak OTROMPEIEdE Bl artf R &f Mbudifig cytokine
i nduci ng cytokine biosynthesis in aninals.
bigsyadhegisng pgimals; Acqopdiaglyi this ipyanbion erovidassompaendsfof Formula I
Formula I: NH (1) wherein R R and R2 are as defined
herein. The conpounds of Fornula | are useful as
i mrune response nndifiershﬂye to their ability to
i nduce cytoki ne bi osynthe§i ¢ and ot herw se nodul at e
the i mmune reponse when adqini gtered to animals. This
makes t he conpounds use G Ty the treatnment of a
vari ety of conditions such A vi/ral™di seases and
tunors that are respagyr Ve uch changes in the
I Mmune response. In @ pbodi gent, conpounds of the
i nvention are sel ect ey om t he! group consi sting of
yV-[4-(4-am no-2-ethyf-1//-im dazo[ 4, 5-c] qui nol i n-1-yl
) but yI ] benzenesul f oRani de;
L"-[4-(4-am no- 2-propyl -1//-mi dazo[ 4, 5-c]quinolin-I-y

I)bu&yb&benzenesulfonanide;
whépein X, R4 aaRa greasletiped hereini mi dazof 4, 5- c] qui nol i n- 1-yl
) butjd c%ﬁ{b%ﬁﬂ(?ss&l Pfo%ﬁm Ida?e 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.

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

2
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LN-[4-(4-am no-2-propyl -1//-im dazo[ 4, 5-c]quinolin-I|-y
[ ) butyl ] met hanesul f onam de; [ -(4-am no-2-ethyl-I /

WO 2005i0a20[ 4, 5- c] qui nol i n-1| PCT/US2004/020607
-yl ) butyl ] met hanesul f onam de; L
[4-(4-am no-2-nethyl-1//-1im dazo[4,5-c]quinolin-1-yl)b
utyl ] benzenesul f onam de;

LA [{; (4-am no-2-nethyl-1//-i mdazo{4 5-clquinolin-I-y

N 1pﬁ'@t@a1ngt§1gxyq§méhiﬂgmldazo[4 5-cjquinolin-1-

ll)’rct%lg&{n% I?étg‘hﬁg %1 tyI -1//-imdazo[ 4, 5-c] quinolin-I-yl
anesu onam de;

N7{$- [Mﬂo&%%etﬁo%h&l) I Afirmii bz p DL uotihaui nol i n-1 -yl
'E}W opyl ] benzenesu] f onam de;
yisetylamethanguHeuamidexy| -1 // - i mi dazo[ 4, 5-c] qui nol i n-1 -yl

R R R S avnghy e dasg napids
M ﬁe(mammq-lZ}bwﬁt W-hibeiazefASse)y dioolarl dd)propyl}-5-

(e BT ieel R Oe e . | ool Smelaul
M3:- (h&n{lﬂo@mu@ﬁ-ﬁf BHid%Y 6 h@%]hl'i‘ih%@lﬂ)p?o@l]%' nolin-1-yl

)octyl ] met hanesul f onamd
ml@ﬂ%y[@n(meaﬁfqmemziebutyl - //-| m dazo[ 4, 5-¢] qui nol i n-1 -yl

BB S LR A AT MRS e oo o
yIZ;l%pjil mkthdnesiibhgthidenzenesul f onani de;

- 4 ani no- 2- (2- met hoxyet hyl )-1//-im dazo[ 4, 5- c] qui
Nr{gt(f‘ﬁ.n‘pw ]2 b@l,t)dpl;f; }rmg@:pfgﬁésq]gmg d@octyl]benzenesulfonamme

N - Sirbiftos U@bzr}ﬂet%o%lﬁlj WAl mfa&gzgﬁi%) [C‘ﬂ]uﬁlogfllquUI nol i n-

yl)octy enzenesulfonam
yl[_];ﬁro{))'a}behzamasnlfer&n(lae nmet hoxyet hyl )-1i/-im dazo[ 4, 5-c]qu

]%9 ' '@?Itlﬁ arﬁeﬁ{ﬁ%@ﬂﬁ ‘P ?76 'foﬂglzntvﬁb@yammaﬂ%ﬁuifﬁnarmde

NJ[ZIY(Ll)aPrHﬁé( blgttyna resmbi N8l fRiinolin-1- ZEbutyl ]benzenesulfonamide;
(4-am no- 2-pentyl -17/-1m dazo qui nolin-1-y

N H Bﬂéta}lllil@éﬂzmném[ﬁf ﬁ)-lzr}qnlmﬂm 1 yl)octyl]methanesulfonam1de

%ﬁﬂé @IBP%T% %agxyetl@l)d A4S [‘mdazo [CAJ 5 1qr1]1?n|o|]1?1— 1I yl)fpr%p}% yLlm
methylbenzenesulfonamide;
N-[4-(4-amino-2-pentyl-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-1-
yl)butyllmethanesulfonamide;
N-{3-[4-amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-
yl]propyl}methanesulfonamide;
N-{3-[4-amino-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-1-yl]-2,2-
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-1 H-imidazo[4,5-c]quinolin-1-
yl]propyl} methanesulfonamide;
N-{3-[4-amino-2-(ethoxymethyl)-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-1-
yl]propyl} methanesulfonamide;
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L7-{3-[4-am no- 2- (2- met hoxyet hyl ) -1//-im dazo[ 4, 5-c] qu
inolin-1-yl]propyl}-4- nethyl benzenesul f onam de;

WO 005403045 am no- 2- pentyl -6, 7, 8, 9-t et r ahydr o- | "PCTMUSBBO(20607

4, 5-c]quinolin-1yl) butyl]nmethanesul fonamn de; _
LN-{3-[4-am no- 2- (et hoxynet hyl)-1i/-im dazo[ 4, 5-c]quin
olin-lyl] propyl}nethanesulfonanide ; (4 5-c]

i M-{3-[4-am.ng- 2- yet. | m.dazo c]qu
M’%'q{ll'?{l‘llno' ) 3"%1‘3?0’g¥ﬂrﬂ@f chp ﬁ%%Pg n%?fﬁﬁﬁ’é’é‘m ¥ onani de;
yﬂ@anjﬁéﬂﬁﬁaﬂgbgmﬁ@enethoxyethyl)-I//-|n1dazo[4 5-c]qu

I nolin-1-yl]propyl}-5- (dinmethylam no)naphthal ene-
Nj_{“g[&ff;’l@lﬁ@yﬁ-%}ephenoxypropyl) 1 H-imidazo[4,5-c]quinolin-1-

thyl-1//-imdazo[4,5-c]quinolin-|-y
y*?”%@“&ﬁ? 1F’fonamde LL

N{[3-(fAaneinio - mmé’ch{(l% mBioh@ ¥ NIefdRY N K- 8nidaB{ D5 Icfduiddindro- 1 / / -

5-c]quinolin-lyl] propyl}nmethanesul fonan de;
Ylhbutxlgnftiia%ﬁwﬁ@wml dehyiesiletdsyl ) -6, 7, 8, 9-t et rahydro-1//

N[ Q@Qﬂf&[ it ]1 rH%hidTl,Syé]éumohn 1-yl)ethyl}-4-

propyl } met ha es ona
n@&@ﬂ@n@ﬁwaﬂﬁm&mﬁk(s phenoxypropyl)-l//-ln1dazo[4 5-c]q

REACT RS RN AL AR AT M Sl S R —
I-Efl-(‘plid[bmdmso‘ﬂlu]amm k%{)ﬁ esy ﬁ&g}?{{gﬂﬁﬁl 1[{ 1/11}1E1azo[4 5-

4- am no- 2- net hyl’- 8 9-t dazo
dﬁwneh@ﬁqmmnglln lyl) butyl]nethanesulfonanlde

2 DS TP R ostiagp igin- e i smi

N9{et hWn‘]lnéLZ (ﬁmbhwh@tﬂygﬂwﬁﬁﬁih ?unohn-l -y1]-1,1-
m no- 2- butyI-I//-lnl azo c] qui ol i n-1 -yl
dl%&@%tﬁmﬁ@ﬁﬁulfq’mﬁ? de;

N-[4-(4-amino-2-methyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl]ethanesulfonamide;
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. ,

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.

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.

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

useful in the synthesis of these compounds are provided.
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I -[4-(l,I-dioxidoisothiazolidin-2-yl)butyl]-2-(2-metho
xyethyl)-I|/-|n1dazo[4 5- c]quinolin-4-am ne;

wWQ@20@809do63 - [ 4- (1, | - di oxi doi sot hi azol i di n-2-yl )bat/ypkiood/b20607

-inidazo[4,5-c]quinoIin-4-anine;

N-{2-[ 4- am no- 2- (et hoxynet hyl ) -
1//-imdazo[4,5-c]quinolin- 1-yl]-1,1- dinethylethyl
} met hanesul f onam de;

Detnilpd DescriptiomofthednygutionnT- i ni dazo[ 4, 5- ¢] qui nol i n-1 -y

) bu L £

| RSB R 8 B ero e smRTHGR §EFITHAE gaz
o[ 4, 5- c]qU|noI|ne 4-am ne; and

TV-{4-[ 4-am no-2-(cycl opropyl methyl)- 1//-im dazo[ 4,
5-c] quinolin-1- yl]}butyl}netNd&nesul fonan de; or a

phar maceutically acceptable|salt thereof. In a
particularly prefered enbgefnep N a conpound or salt
of the invention is N-{2- N—R,

[ 4- am no- 2- (et hoxynet hyl #- im-gdazo[ 4, 5- c] qui nol i n-
1-yl]- 1,1- dinethylet ht hangsul f onam de or a
()

pharmaceutical ly accepti@ab sal tRifhereof. I n addition

to desirable fornul ati op™ahd toxicity properties, this
compound has unexpectgm y high I L-12 inducing activity
relative to interferon Rﬁucing activity. The

i nvention further prOV|des plhdr maceuti al conpositions

wh&Rlai ning a therapeutically effective anount of a

conmpound or salt of Formula |I or of the above
enbodi nents and net hods of i nducing cytokine

bi osynt hesi s, j m t ti iral 0
onar B s RN R Blkenid SR SIER . A NER S R
adm Niish 8bhder NRL-f ective anount of a conpound or salt
of Formula | or of the above enbodi nents to the

ani B4 is aryl, beteronydhetaresysbdisallor] of phemds pach od whéthyaanbs

u&s;b%: ﬁutg}l' ?sdbsﬁ{ﬁqe tW 'B‘?gﬁo% g&bgﬂ%g[ﬂaé:sF gtﬁ)elﬁ%mc%g lgpog.ﬁai c%nsisting '

nmpounds are provi SCri

of the Inventlon As nentloned earlier, the invention

provi des conpounds of Formula I:
-alkyl;

-alkenyl;

-aryl;

-heteroaryl,

-heterocyclyl;

-substituted aryl;

-substituted heteroaryl,

-substituted heterocyclyl;

-O-alkyl;

-O-(alkyl)o.-aryl;
-O-(alkyl)o.1-substituted aryl;
-O-(alkyl)o.;-heteroaryl,
-O-(alkyl)q.;-substituted heteroaryl,
-O-(alkyl)o-1-heterocyclyl;
-O-(alkyl)o.;-substituted heterocyclyl;
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R (1) wherein R is -alkyl-NR 3-SO2-X-R4, -al kenyl -NR
3-S2- X-R4, or alkyl-NRe-SCVR?; X is a bond or -

WONRDS/008845 i s aryl, heteroaryl, heterocyclyl, ab&yiSDN4/020607

al kenyl , each of which may be unsubstituted or
substituted by one or nore substituents selected from
the group consisting of: -alkyl; -alkenyl; -aryl;
-heteroaryl; -heterocyclyl; -substituted aryl;

-subst it utOHet er oaryl ; -substituted heterocyclyl;

- O al kyl ; %(S:C%?w?l;l)o -i -aryl; -0-(alkyl)o -i

-substi t ut -0-(alkyl)o -i -heteroaryl;

- 0- (al kyl J@0-alkygubstituted heteroaryl; -O (alkyl) O-i
-heterocyclﬁl; -0-(alkyl)o -i-substituted

het er ocy ctS§(P)e-cCakkes;

-S(0)o-2 —(alkyl)o-1-aryl;

-S(O)o-» —(alkyl)o.;-substituted aryl;
-S(O)o.; ~(alkyl)o.;-heteroaryl;

-S(0)¢.; —(alkyl)o.;-substituted heteroaryl;
-S(O)o-2 —(alkyl)o.1-heterocyclyl;

-S(0O)g.2 —(alkyl)o.;-substituted heterocyclyl;
-(alkyl)o.1-NR3R3;
-(alkyl)p.;-NR3-CO-O-alkyl;
-(alkyl)o.i-NR3-CO-alkyl;
-(alkyl)o.1-NR;3-CO-aryl;
-(alkyl)o.;-NR;3-CO-substituted aryl;
-(alkyl)o.1-NR3;-CO-heteroaryl;
-(alkyl)o.;-NR3-CO-substituted heteroaryl;
-N3;

-halogen;

-haloalkyl;

-haloalkoxy;

-CO-haloalkoxy;

-NO3;

-SH; and in the case of alkyl, alkenyl, or heterocyclyl, oxo;

R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
-aryl;
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-COOalkyl; -CoOalkyl; -S(O 0-2 -alkyl; -S(0)o -2-
(alkyl)o -i -aryl; -S(0)o -2 - (alkyl)o- i

wo subsbiosut ed aryl; -S(0)o -2 - (al kyl)o-i - heper/oszogd/920607

-S(0)o -2 - (alkyl)o-i -substituted heteroaryl;
-S(0)o-2 - (alkyl)o-i -heterocyclyl; -S(0)o -2 -

(al kyl)oi -substituted heterocyclyl; -CaUCyl)(MNR
3R3; alk%ll) 0-i NR3 CO O alkyl; -(alkyl) 0.i-NR
3- 00 al kyTOSURRdaY o Ji CNR 3-CO aryl : - (al kyl) O-i
- NR 3- CO-gdtBdhivi:ut ed aryl -(alkyl) 0-i -NR

3-CO heteroaryl’;” -(alkyl) 0-i -NR 3-CO substituted
het er oar y$ubst11N&d hetmwfmglen - hal oal kyl ; - hal oal koxy;

- CO hal oaI N’) alk;NO 2; -CN
- alkyl-O- alkenyl; and

- alkyl or alkenyl substituted by one or more substituents selected from the

group consisting of:

-OH;

-halogen;

-N(R3);

-CO-N(R3),;

-CO-C,.q alkyl;
-CO-0-Cy.19 alkyl; -
-Nj3;

-aryl;

-substituted aryl;
-heteroaryl;

-substituted heteroaryl;
-heterocyclyl;
-substituted heterocyclyl;
-CO-aryl;
-CO-(substituted aryl);
-CO-heteroaryl; and
-CO-(substituted heteroaryl);

each Rj3 is independently selected from the group consisting of hydrogen and

Ciaoalkyl;

R; is selected from the group consisting of hydrogen and C,.j alkyl, or R4 and Rs

can combine to form a 3 to 7 membered heterocyclic or substituted heterocyclic ring;

R is selected from the group consisting of hydrogen and C, .o alkyl;
R; is selected from the group consisting of hydrogen and C,.;¢ alkyl, wherein Rg

and R; combine to form a 3 to 7 membered heterocyclic or substituted heterocyclic ring;
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-OH, -SH and in the case of al kyl, alkenyl, or

het erocyclyl, oxo; lected fromthe group consisting
w@bkeosoBpes ogen; -al kyl; -al kenyl; -aryl;-substPeTIUSTIN020607

aryl; -heteroaryl; -substituted heteroaryl; -

al kyl -O-al kyl; - alkyl-O al kenyl; and - al kyl or

al kenyl substituted by one or nore substituents

selected fromthe group consisting of: -OH -hal ogen;

- N( RB)s0 ta omdgar Ropresantisdndgpsadaaly; selected o thejgroup consisting
of @ X kayl, S alk&[yyhalo g&l%%%hh%r%%eﬂy‘l’,l -heteroaryl;

or a pharmaceutically acceptable salt thereof.

Preparation of the Compounds

Imidazoquinolines of the invention can be prepared according to Reaction Scheme
I where R, Ry, R, and n are as defined above.

In step (1) of Reaction Scheme I a 4-chloro-3-nitroquinoline of Formula II is
reacted with an amine of Formula R;NH, where R, is as defined above to provide a 3-
nitroquinolin-4-amine of Formula III. The reaction can be carried out by adding amine to
a solution of a compound of Formula II in a suitable solvent such as chloroform or
dichloromethane and optionally heating. Many quinolines of Formula II are known
compounds (see for example, U.S. Patent 4,689,338 and references cited therein).

In step (2) of Reaction Scheme I a 3-nitroquinolin-4-amine of Formula III is
reduced to provide a quinoline-3,4-diamine of Formula IV. Preferably, the reduction is
carried out using a conventional heterogeneous hydrogenation 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
with a carboxylic acid or an equivalent thereof to provide a 1 H-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
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 1 H-imidazo[4,5-c]quinoline of Formula V is
oxidized to provide a 1 H-imidazo[4,5-c]quinoline-5N-oxide of Formula VI using a
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.
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-substituted heteroaryl; -heterocyclyl; -substituted
heterocyclyl; -COaryl; -CO (substituted aryl);
wo g0shetoes oaryl ; and - CO (substituted het er oarpdd/uS®aginoco7
R3 is independently selected fromthe group consisting
of hydrogen and C LIO alkyl; Rs is selected fromthe
group consi sting of hydrogen and Ci 10 aI kyI or R4
and R5 can conbi ne

het dp &P of l%ﬁacts%§<fhem?t1@d1f¢r@p&aéﬁ§}é| ¢ eumph@e Shk-qxide of
FoRpLEY B LR B0 URLR R 2H] 18 Rl ALPBED A o v
wltéh tycubgams afiBo@uld0 Siefy), inwlsieeﬁ(i}reﬁbt'mlgdi detpoand bfiBormula
oforma 3 to 7 nber ed heter C or substi tut ed
VE i R EHIG PTG T ©) (N PR Wb AR SBpatTg Sgert. Par
(l)ldir%eqmﬁo&ws é@éltﬁfgtﬁq\é{§>§mrg:ir§gg§1@ gug aﬁﬁﬁﬁi &dyldtiggAent.

Smtablhlagyimmeagwts indndealpila pnanytsutfpry Ichlondese(st atenezmalesulfonyl

reof . Preparatjon,of e | m daz LNno .
chloT e eTa I SHOTGR PeighBE B e e BF A H g behtorides
arEpedried NPHUNG R nésutbLylehRridaiis moEinraﬂa&e@ B:irﬁ(lia)sof step (5)
defi ned above. In step (1) of Reaction Schene

involyes rerching thel Rredepiiohpirt e with apexesss af # amgla?lé&@m@ Suitable

BT B R TN Oty 050

anmrhéniurhiselts @ag:tano:rnomam daebomatel axemonmﬂm bigarbdnitaginanoniem
to a solution of und of Fornmula Il in_a
phgﬁﬁh@@& Amuperyumhy edg p@%@réqdof Fetion 1s preferably carried out by

dissolving the N-oxide of Formula VI in an inert solvent such as dichloromethane, adding

the aminating agent to the solution, and then slowly adding the acylating agent. The
product or a pharmaceutically acceptable salt thereof can be isolated using conventional
methods.

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
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
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.
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di chl oronet hane and optionally heating. Many

gui nolines of Fornmula Il are known conpounds (see for
wezaspbides U. S. Patent 4,689, 338 and r ef er encespPCI/ugm4/020607

therein). In step (2) of Reaction Schene |I a

3-nitroquinolin-4-amne of Formula Il is reduced to

provi de a qui noline-3,4-diamne of Formula IV.

Preferably, the reduction is carried out using a

conventional het er ogenddaastiondehsimedat i on catal yst such

as platinum ogecarbon or pall um on carbon, The

reacti onNcan coAveni ent | Wb caﬂrled out oN as ar f

appar at ud_iaka SU|QﬁBI vkent sUGh™as
al cohol toffene. /I n § 3y4of eact i chéﬁe | a
" pormpga |V isR ed Wth a

qui ndin N , 4- di ani neRD
carboxylic agid or an equival ent thereof to prOV|de a
I//-inidazo[ﬁ 5- c]qU|noI|ne”bf Formul a V. §M|table
equi val ents to carboxylic acid include acid halides,
orthoesters, and 1, 1-di al koxyal kyl al kanoat es.
carboxylic acid or equivalent is selected such that it
will provide the desired R2 substituent in a cdonmpound
of Formul ayy. For exanple, triethyl orthoformate will

provi de a tonpound wher egRZ_i s fjydrogen and trietpyl
or t hoaceNat®rW I% prOV|de ?_ whd where R4 >R
met hyl cdCtd on BN nzthe(ﬁbs 2
sol vent injan inert s nt $uch as Tﬁe
r eact rUh with st entRheatlng ve &%f

any al cohol or water formed as a byproduct of the
reaction. Inypgtep (4) of Reac{yjon Schene | a vy

| //-im dazo[ 4, 5-c]quinoline of Formula V is oxidized
to provide a | //-imdazo[4, 5-c]quinoline-5Noxide of
Formula VI using.a caonventional oxidizing agent that

i s depaprundspf @sﬁmﬁeﬁgowaﬁqedb%& prhstMERtEPnFaERR Jubtenamide can
al%f %ag{&g @BY&?&%@% r g§%¢ %&ﬁﬁ%eﬁ?gdﬁ%teﬁiﬂorzb%aﬁ@HB&HA“sCheﬁned

roxybenzoi c
abaet aindam 1ai20ent conditions.In step (5) of Reaction
gg? Ia aoql hé#ig] g%ﬁo gaggllggllj&%étgtggdq?{ ?ml\{-dg%(o[g% cﬁqumohn 4-

31111141(3 of mﬂﬁﬂé’i/ﬁl X chded Wh'a%uﬂbﬁﬂcﬂﬁmﬁg oFPH IR D\(Ité provide a

I's a subgenus of Forrmula I. Step (5) involves
co(np)oun@ atFomulaXovnploisradsubgerfas |0|ﬁﬁ pemula I. The reaction can be run at

ambient temperature in an inert solvent such as dichloromethane in the presence of a base
such as pyridine or N,N-diisopropylethylamine. Many 1H-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 sulfonyl
chlorides of Formula IX 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.
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VI with an acylating agent and then (ii) reacting the
product with an am nating agent. Part (i) of step (5)

WO ooshw3ss react i ng an N-oxi de of Formula VI w pa&T/@s2004/020607

acyl ating agent. Suitable acylating agents include

al kyl - or arylsulfonyl chlorides (e.g.,

benezenesul fonyl chloride, nethanesul fonyl chloride,
p-tol uenesul fonyl chl orpgglien &pnsUlif onyl chl ori des
are preferred. ar-toluenesultonyl chloride is nost
preferred. Pall; (ii) of step (5) involves madacting the

product of R~y N) with an excess of an apinaijng
agent. Suitabl e| ajFRat isng pgeft§ i-hchkude Mnmini g g
(e.g., in 240 of ammoni yin hydr oxi dey~ager~gmoni um
salts (exd snnﬂﬂhyn1carbonate, anmmonj 4m bji carlbonat e,
ammoni um phospha pVﬂ“AnnDniun1hydroxi pr efhhed.

The reactioni:srwmgerably carried out by dissgq|ying
t he N oxi de oflﬁornula VI in an inert soIvenEr%gﬁp as
dichloronethan%, addi ng the am nating agént tojthe
sol ution, and then slowy adding the acyl ati ngragent.
The product or a pharnaceutically acceptable salt

t her Eoimpoanistoé thesnlaitied wirraihe ®Ry Bulsstituennedntams hedfonamide can

Al ternatively, ste 5). be reie ut _b i)
alﬁ%é&?ﬁeﬁ@re Aeqarding a@Réac)tlpg%h@ae %?W@%F&eﬂlﬁh, Rs%%%ﬁ%ﬁaé defined
2 ahf8Nis(l20 hydrol yzing the resulting product. Part

(1) involves reacting the N-oxide with an isocyanate

wher bi Reachien Selsmyealibamamginoallyi sibpangd d H-onidazods benjguinolin-4-
Pr ef d i t i ncl ude.trichl tyl .
PR Eob G S S RENEN ShapBeniidd Ry Bl Frovide o

cABFRNAREFSrmUIR X WEBRE tid #BubEnds o Fos@aMANThHE rédctibn tiEbe run at
N-oxide is carried out under substantially anhydrous

anpbisd| tempagtusg insafding selventsyelt geadighleromstizang ¢n thejpsesepge of a base

s S P HE S AN Ao APt SR BN MR B B e run o
arpbedieipéraqire fipdcktopityile. TManjhyudfoalcymhgdrides of Eomauiln Xddre
out by conventional nethods _such as heating in the

oqspgrttly aypilabde; ofhest can hegdilynreated usig kg sypthetic ppeghods.
Tﬁé gﬁ%@ﬂ&gm qf h?ﬁﬂ%ﬁ:@tﬁ%ﬁ&l a§ééf)&b?essaﬁ'?h§la&aéah bESRted using
ydr e or |ower

oxXl
conventional methods.

Reaction Scheme 111

NH, NH,
NN Q@ 9Q XN
| >R, + R—S-0-S—R, —> N SR
= N 4 T I 4 P 2
| 0 0] T
Rn (CH)m R (CHy) m
NH, NH
Vil X| X 0=8=0

Tertiary sulfonamides of the invention can be prepared according to Reaction
Scheme IV where R, R;, R3, R4 and n are as defined above and m is 1-20.

In Reaction Scheme IV a 1H-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
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al koxi de. Reaction Schenme I NO (2) (3) VIl M V
Conpounds of the invention where the R substituent
w@oosaoinss a sul fonam de can al so be prepared aepCDUS2004020607

to Reacti on Schene |1

defi ned above and mis 1-20.
substituted |//-imdazo[ 4, 5-c] qui nolin-4-

am noal kyl
am ne of Formula VIII

where RR, R2, R4 and n are as
In Reacti on Schene |1

is reacted with a sul fonyl

an

sﬁ@eﬁ{lé Ser &'rcnufepf nTHeQeé&ﬁoBQaﬁ’ bOVirtied Bulch rJﬁ’l‘BNﬁ'&‘l@tnﬁ:‘i’ﬁpera‘ture by adding
Formul a X wh I's a subgenus of Fornula I.

sodimt hyldndc ema s;dummnofaet coamiviued vf Fempdz Xtio %Nrmmthylﬁoenamlde and

Bl e BB Manl B SRR Qb8 SoPBRRGRERa RaBle: others
cMaByréaﬁ{ly Efé'pﬁil@a Qkthg kn6 WA dimBétidnétho@TRE productiraul a

are known conpounds, see for exanple US Patent
pbamemxpglly maﬁle soltiiareofcan bp isofatestsing o priiapgl methods.
usi ng known synt hetic methods. Many sul fonyl chlorides
of Formula I X are commercially avail able; others can
be readily prepared usiRgckonBthempinvheti c met hods. The
product or a pharmaceutically acceptable salt thereof
can be isol ated using conventional mnethods. Reaction

Schene Il O RANHS- ad O I X X Conpounds of t,hﬁ I nvention
where the R subst Nt uent contains a sulfon che can
N D >R, + R,Hal ——> N| \>-R
~N ° 3 =
| I
Rn (?Hz)m Rn (CI:Hz)m
NH N
A RN\ .0
X O—?—O Xl Xl 30:3\’
R, R,

Compounds of the invention where R, contains a sulfamide group can be prepared
according to Reaction Scheme V wherein R, Ry, 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-
c]quinolin-4-amine of Formula VIII is reacted with sulfuryl chloride to generate in situ a
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.

In step (2) of Reaction Scheme V an amine of Formula RsR4NH is reacted with the
sulfamoyl chloride of Formula XIV to provide a 1 H-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
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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al so be prepared according to Reaction Schene 111
where R, R2, R4 and n are as defined above and mis

wa 2@8/00d065 Reacti on Schenme |11 an am noal kyl subst/Us200€020607

177-im dazo[ 4, 5-c]quinolin-4- amne of Fornmula VIIl is
reacted wth a sulfonic anhydride of Fornula Xl to
provi de a conpound of Fornula X which is a subgenus of
Formula |I. The reaction can be run at anbient
tenperature in an inertreUibaRIchSHEW as

di chl oronet hane in the presence of a base such as
pyridi neNbg N, N-di i sopropyl &hyl am ne. Al ternat Nvgl y,

t he reacty onycan crun at .agbignt tergpen@ture
acet oni' ril e»lﬁgn&“ onit a hy}HR, des—ef—ForrﬂJIE X’I\l\>_R2

are coptt CIaIIy a8 | able~Bthers can B2 read
i t.hods. ThE @
bl e é Yt her eof ~oan

pre known sy
ﬁa ceut(F%Plhi y acceBt 2 pe (CHy)m

|soI ated usigg conventional nelRods. Reaction Sche
1l OO0OO0O0OWVIiI X X Tertiary. .sgkponani des of the

I nventi ogcan be prepar g, acco (?d@g to Reactixgn Sh ey
IV where R, R2, R3, R4 and n are as defined above 9151 \R,

mis 1-20. In Reaction Schene IV a

[ //-imdazo[ 4, 5-c] quinolinyl sulfonam de of Formula X
is reacted with a halide of Fornmula XIl to provide a

c 0 rrpdimdhyztfroiﬂﬁdz{mh@inbﬁﬁ:hds oﬂnlilecihvérﬁioa&ub be pwpa&ﬁ aBaordinkgao

Th
Pteé e reac on °""ﬁh3as§§ OUt%@ﬁPsd ab%V&aafhnbﬁ 1520.
a Cormgﬂéﬁfél)qu%qetmﬁ &héﬂewml\knﬁhaﬁkmhﬁgﬁﬁ@m,dzemﬁ&&o 4,5-

then addi ng the halide. Many halides of Fornula
cémenqimﬁmmmaadﬂ}"pnaulal Xﬁbise«;:dm;edh &y providn ah emimaadiiyil yubstltuted

B SO P L PR i BBy e

rediRtiah BctabSdd it 69 ByPehdiap ot dmﬁmmg $he compound of Formula XVI in
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
Formula XVIII which is a subgenus of Formula I. When Rj3 is hydrogen, the reaction can
be carried out in one step according to the methods described in Reaction Schemes II and
II above using a tetrahydroimidazoquinoline of Formula XVII in place of the
imidazoquinoline of Formula VIII. When Rj is other than hydrogen, the reaction can be
carried out in two steps with step one being carried out according to the methods of
Reaction Schemes II and III 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-
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



Reaction Schene IV R3Hal V O XIl XIIl1 O s- \ Conpounds
of the invention where Ri contains a sulfam de group

w@ a0vshasops epar ed according to Reacti on Schenme RCTHISZ084/020607
R, R2, R4, R5 and n are as defined above and mis
1-20. In step (1) of Reaction Schenme V an am noal kyl
substituted lif-imdazo[4,5- c]quinolin-4-am ne of

Formula VITI is reacted with sulfuryl chloride to
tg ?rﬂ:erﬁ@th% H@bcﬁbédﬁnq{e%wlérﬁggﬁknec\h 'uQBQ g@et&fhygr%‘hﬂ}dllaﬁocfﬁ'i%hne of
The reaction can be carried out ding a solution

Fofmslal X Villyh ptahé of thd ernldmwkquhﬂlmemﬁﬁbmde Mid. 7£htspﬂodp¢t®m a
;@ﬂg%ﬁ%@té gggﬁtagﬁeg Et‘gh?reéﬂ c!élhlbe ggolat gcp Ls?rrlgo cr:rantvggtrllonall rrglethods

4- (di met hyl am no) pyri di ne. The reaction is preferably
carried out at a reduced tenperature (-780C).

ptional ly, after the addiReagtipn Sche lete the

reaction m xture can be allowed to warmto anbi ent
tenperature. In step (2) of Reaction Schene V an am ne
of Fornmula RSRANH is reacted with the sul fanoyl NH,
chloride of Forrmula XIV to provide a

| //-imdazo[ 4, 5-c] quinolinyl sulfamde of Formjl a XU&>_R
whi ch is a NiWbgenus of Fornmul aNHz The r;@,ﬁo

carried o naddi ng a solu nt ai

equi val entjs of t>h|e am-nesand 'R a ent(@ 2
oftriet il i n" di dhl or opr tothe reaction N o
m xture Qj'P (1). The is preferSfl wr,” N
carried out at feduced t eny )(n- 780C). AfterO 'R,

al | oned t dMhar m t°o anbi ent t¥fiper at Ut e. \JR® pr,@lguct or
a pharmaceutically acceptable salt there can
i sol ated using conventional nethods. Reacti onn
NH, l

the addition |SN|.q:orrpI ete the reactygn nx;ure can be

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.

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. Alternatively, the
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

VI
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Tet r ahydr oi m dazoqui noli nes of the invention can be

prepared according to Reaction Schene VI where R2, R3,
wordg05amd6R5 are as defined above and mis 1- 20PCT/OSBEDLE0607

(1) of Reaction Schene VI an am noal kyl substituted

| //-im dazo[ 4, 5- c]quinolin-4-amne of Fornula XVI is

reduced to provide an am noal kyl substituted

6,7,8,9-tetrahydro-1i/-imdazo[4,5 U|noI|n 4- am ne

of Formula XVI1. PreferaBejctions Ch@ﬂﬁ lonis carried

out by suspending or dissolving the conpound ofNH

Formula XVI in trifluoroacetic acid, adding a

catal ytic amount of platinum (IV) OXIde and tNherr® x}R

subj ecting NHye mi xture to hydriagen presgar z

reaction c cgnvenlently be chrried out-6n

appar at usN e yrpduct gr a b

Lag\Corfvent) onal A

hen& VI an amindal kI substit ut egk R./N s
6,7, 8, rahigdbll / / - i Findazel 4, EHQ ) qui nol i n- 4- afri pé
of Formula XVLI! i s reacted to pro%%?e a conpound of
Fornula)aylllk&hggﬁ i's a subgegus 0f2 Foxnmea 1. Wen
R3 is hydrogen,gthe reaction can be carried oWHai n one
step according t he net hods descri bed i Re '

Schenes |1 and 1IN above using a >R,
t et rahydr oi m dazoqui nol i ne of Formula XV atle of
the i m dazoqui noline of Forrmula VIII. Wh S gkper
t han hydrogen, the reaction can be carr.ied out inltﬁkn
steps with step one being carried out accordi ng tHN. gh&

nmet hods of Reaction Schenmes Il and Il and sikep twe \H
being carried out according to the nethod of Reacp'%o'\R
'V using the tetrahydr0|n1dazqu|noI|ne anal og of t

ui nol i ne. r t or,.,a _phar eut i.c
L ocoprooun g e DR (X B coug PR RtEEIEH T comtpounds of
Fo@4EN tFop B)Qimﬂ'f@t&éﬁ%undd’kvﬁér@lﬂ the?R) substifieRCdonBitnsICdedr8alkyl
VI an am noal kyl substituted 6,7, 8, 9-tetrahydrol #-

groun epnhs(raactedcy i pm amineta providraroRs FbsiuERL Sxbstituted by a secondary
orrtg?a?%%%mto B pQVg%ﬁuﬁ&é&%We%ﬁH %e%%ﬁ%é{i‘i%& cxbélm rﬁ!?o oup can

a suongenu e reaCtion Ccan be carr
bequducad Gﬁpxdwﬁlgta(tohfp@uiﬁbvhafélrdtﬁs Ry ishisstitient Kangihs 9 pnmary amine.

SN scta orelt? i thrme AT Yallenst? 2HNyRS dnd the prefix “-alk” are
inclusive of both straight chain and branched chain groups and of cyclic groups, i.e.
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.

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.

Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and indenyl. The
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Formula XVI1 in place of the im dazoquinoline of
Formula VI11. The product or a pharmaceutically

waemepombd e salt thereof can be isol ated usi ngPCT/US2004/020607

conventional methods. Reaction Schenme VI HNL .O XIX S

\ H O N Tetrahydroi m dazoqui nol i 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
term {‘Betqroao]” nplugeepromatic ohgRuawts WnleBSIkatgoMain 2 least one ring

R

qlﬁﬁdliﬂyﬁ Qetdzo B i@zl Y yrsads tthikz816,bxazolo, and the like.
9- tetrahydro [//-im dazo[4 5- c]qw nol i n-4-am ne

of Féi ki Inchyges pe@r@fqna%wcrms perip@pYSiEes Bat contain at least

[ £0
o fé%f@%&é’?%c 20T 5 0h P enbRL T rq e g Bufh HLMKE prolidinyl
teaathidesfuranglyperrplialingl, t]ﬁbmerphahnylebnpﬁndihgl, pipeTinyt thihzolidinyl,
: F.gr | a f(X(ga}g q% conbined with dilute hydrochloric
imydazehdingl. gadithediksn a st eam bat h.

Tet rghuey Andrvise s‘iﬂa&qﬁé@ [tHe Refd @éﬁbﬂﬁhieméklcloalkyl” “substituted aryl”,
tert-butyl carbamates of Formula XX can”be prepared

“substmqed hetewmlﬁ end ‘Csubsgsittted detericyelgll indicise Shat Heetrings or ring

352, 784 d | f
Y3 g P PRES bR AT PR A ol iBelBers indEbkpuy
seRidtbd(fRdm t&a%;}oﬂﬁccﬁﬁfshhgdfﬂuyl hmowmmﬂﬁ) Hwaﬁy }ﬁ%geﬂ haloalkyl,

Reacti on Schene VI.Reacti on Schene VI |

halepdigdeasbrnybrhafeatkaxy 4e-g. eriflngsemethady)) yitey @lbakc@r@onylom
al&%ﬁ ?‘%ﬂﬁ&gﬁ %&&%ﬁb&[}% iR %?lcérg ﬁ{fai n clﬁlﬁglr’ gg‘?@’% ’d >
heteroarylalkyl, heterocyclyl, heterocycloalkyl, nitrile, alkoxycarbonyl,
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.

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

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,
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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group can be reacted with an amne to provide an R4

substituent substituted by a secondary or teriary
W@R0s00PsOUP; conpounds wherein the R4 substi t PENUS2004/020607

contains a nitro group can be reduced to provide a

conpound wherein the R4 substituent contains a prinary

anine As used herein, the terns "al kyl", "al kenyl"

"al kynyl" and the preflx “_al k" are inclusive of both

caympauingtas weHais theataturd péﬂ@fﬁ@d‘l&: land thegnigoges! dasthgotgioen it &

, and ¢ cloa ke .
(AR i B e B BN G ST PR s imgrecion
toGRbWAB a AbSIGH, abBil rooagﬂkg Iy hb(ﬂiﬁ do&@mgnyﬂef@my RBout 10pg/kg to about

containing fromz2 to 20 carbon atons. Preferred groups

Smadke od thegrompognd tipthe gubjectc Ao the emyentopal desagy ops may be

%%;ﬁgsrhEE al i) %ﬂeﬁgegg?%g}g)é%%/ﬁlr}nﬁlaég 8&%}75" 2%!5‘?/% lgl%‘{rﬁents, aerosol

foghalypisng, mhsdéﬁnalmtdhps oysmudgsll pmpmlei yid the yike. ohexyl
and adamantyl . term. "hal oal kyl" is |nélu3| a
gr oupBe 99{%&0"&%0@, Bé‘t‘ieflﬂ?féaa‘ﬁ;be% ghoyyn tegpguasdhgpreduction of

C&anoklﬂéé 1H@kﬂ&nﬁérﬁé19§r ag@ga %5&;5%?‘% t@Theltbfs QY A&y, These

hydr ogen atons are rep gen atons. This Is
reaulimntllca:te thoeft thor czmgs)unﬂmatre ium;fhhzd;einmlmepc@bhsc modifiers that can
es.of sujtabl.e_hal oal ky rou
o e TR RO AR RGO ISR R rendbrgRerd i tut in the
treatinéht ofdSyvaHeEhi¥RdoRddis. i ncl udes car bocycl ic aromatic
rings or ring systenms. Exanpl es of arxﬁmgyoups i ncl ude

phen(}b’tOkW&ﬁ)H@hWay bp |npml@¢@/by thee|adgririatyati cprgevryds according to
Thet e n1"het oar udes LC I
g {eBliEh RS bR P A S B e P
ad Wellas ce@auﬁnteN)euklﬁé' (TLRDCOtoR RS WABEYbioGfrdtRE hA\chdif@uced by
furyl, thienyl, pyridyl, quinolinyl, tetrazolyl,

compatadoof thy ﬂra@onm inchida ZBNe, TBYEZolle ], @ri@ andd 2 arkea variety of
ottp e Bain Amen 0ir 1P RafR GBI i Blediidn ) mor en

g&ﬁwtlﬁl makihg e cOhpof@HRERI dh thE HreitRRMEHS virall HRBRASs AftCluH{des.
pyrrolidinyl, tetrahydrofuranyl, morpholinyl,

t hi omqgnmn. tmtlne abplityde mgiugg/the pgjq)cb@tlglz pﬁgytoklnes the compounds of
the 1%\%%\%0% gffgéf othe{ asg%@t% %Itﬁ. Ithdelt ueniler% 1r$m%gé Feg})&{slé eForUQJagﬁ)‘Te natural
kitlgedediedckiyity may $eBtinulaidde dn affydt 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.
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 (Thl) 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
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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"substituted heteroaryl” and "substituted
heterocyclyl" indicate that the rings or ring systens
WO mooguedss on are further substituted by one orpP@DUS2004/020607
substituents independently selected fromthe group
consi sting ofal kyl, al koxy, alkylthio, hydroxy,
hal ogen, hal oal kyl, hal oal kyl carbonyl, hal oal koxy
(e.qg., trlfluoronEthoxy) nitro, alkylcarbonyl
al@lr%e apd éléﬁrgr@rrmmtlsamyd mtebmwus he@l@mmsy& @ap U@mme adjuvant for

edlatzélnﬁ Y ! X¥Teatng I%tggs;b ?Lgla ’tre en[ for T cu%lehty %uhgal diseases and

erocyc

dﬂ&hgﬁycarbonyl al kanoyl oxy, alkanoylthlo and in the
case_ of cycloalkyl and heterocycl%16 0X0. In .
st r ubhamnuegesRanss medifyiag eHesth gf tis wpenAwdsgnakerhem useful in

o e £ BN BB IS n Bt AR Lo B30 Bl the
probectidbasiiediokinge siwhras IENpE esdort TIF-og iseddimpobadoard ipagicylarly
conpounds of Fornula | can be either im dazoquinoline,

useBH o thedesagment af vigH ineasosiand ears n dhis panupamedwaung agiyity
%g(\!s%@ﬁlhp&nﬁﬁuh@sf%%&ﬁé Yrﬁzeﬁ{l o 418 u§ ﬁ’H ﬁnéj&é%wﬁéh as, but not
rein ar nac e cce
lilmaed®, viralali suadsersgnolsdmg gmlmﬂj wlartszscothrmm WA @mnﬁar &ratlts; Hepatitis

B HRBAL Hoes vl \Cpiber B IVem L Pl Sy iagiosum: HIV:

CROLI WV Yink? Qé}ﬁﬂﬁ@ﬁzﬁ %bﬁlﬁilas‘:&ﬁﬂ Q8 bérbf%ﬁﬁn&ﬁeﬂlﬂ%hél %%@ﬁlﬁél?rhuman
Cont ain a ther apeut | cal y ef fective anount of

papdffqawmdls OfP W) amd dssodiated neqpidsiasafiingal diseabesae.g. candlda aspergillus,

ceutlca .ace car ere
St R o R SR A O o
leakamial K &fost’ b earcaid aeiitd cslUtdrtinbA! squembiglestecagcinoma, myelogenous
therapeutlc ef fect, such as cytoklne i nducti on,

lepkgmia maktipkonyelpmg, melaneipa.aeniRedekin’ abmpomp, cumq%a@ teell
ly%rﬂ)ﬁoﬁ)éazﬁld om%gﬁce% pa %L'tl\é%ls%?&?, Q%ng&&% C};SHS @a

rmaceuti cal conp he> PRV ent 1°on. W I vary
crgptospatidigis, histopldsaiosiskioRupladnaosid) agparobomk nrifbctiom lelsBmaniasis;
art, such _as the physical .and chem cal nature of
BRALBERGUARS, Gt bgsC i, ACGPACIBTUR A Ut A ddiionghdiseases or

cdrldRidnS HEP EE b LSOO 5B R Bmpbiinds Bf the invention include eczema;

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
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-a, TNF-¢, 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
expected to be a dose of about 100ng/kg to about 50mg/kg, preferably about 10ug/kg to
about 5Smg/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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antici pated that the conpositions of the invention

wi Il contain sufficient active ingredient to provide a
waolome/oafoembout | OOng/ kgt o about 50ng/ kg, pref epebiig2004/020607

about |1 O/ kg to about 5ng/ kg of the conpound to the

subj ect. Any of the conventional dosage forns may be

used, such as tablets, |ozenges, parentera

fornulatlons syrups, creans, ointnents, aeroso

adngpisteriag P sEectivieAmayar ol cqmpwAd of Fornapa IR hg gnimal. An amount
fE&EGQ Streal ltnhﬁ)ltl 4 %8 i Jl-lf@&lo?lqm YRdent@hat W8 c'aﬁ‘ééear}rea&@lon in one
ave been s to I nduce the production of certain
orayére koif ﬂmnamfeempems ofernta infestiboy suell agecdrleliong, vloaltkhaei rate of
tests, set forth below These results |nd ate k}g{
a h[erpé cise

vigsiseincien.and B asLompatRge upagaﬁ%%%v

arRGUht W VAR R SR 1D BERGs kKESPR BSe it bat 3 é’cftecptfo be a dose of
di ff erent "ways, renderlng them useful in the treatnent

lQﬁhg/dig\taabceﬂ)‘iOm@ﬂm pusfatalyly abay tlOkgkeso et SmeykgheAn amount of a

e PR TRt GRS guRep ar Ty RIS RO ePHap SR A2 reduction

in(thibt @)e @M theMEKbaR S€ a@ﬁdrsoélac A@amAtHe Picig) andunWeill vas
certain interl eukins L). . Cyt oki nes whose

acsPIgEnETe Hexders kﬁa‘ynw&themeﬁ we@%mﬁm®%@f gheut 100ng/kg to
6 10 and 12,
agg%ﬁgh%/ﬁg’i ﬂé%b%g?%ﬂtoﬁﬁ @'gj‘g%tl a%ggt! g ot her effects,
cyt okheni@sertiohiibfitrther d&ssnbﬂdiﬂuﬂhé ifelfovang exampies, edlidh are provided

r.ow h, ng. the co eful in the treatnent
fogRipfrplign G %nlig aukys nahaﬂn%)nﬁﬁfﬂrosbe FRURGAR R0 t he

ability to induce the production of cytokines, the
conpounds of the invention affect other aspects of the
I nnate i mune response. For exanple, natural killer
cell activity may be st|n¥£ateﬂg an effect that may be
due to cytokine induction. cbnpounds may al so
achi[ ¥e4- anlffﬁﬁl-@ﬂﬂ'ﬂgﬁslmlﬁ‘&loféflﬂc]q&iﬂﬂhlﬁ B{1)batkBb&@Benesulfonamide
secretion of nitric oxide and the production of
addi tional cytokines. Mikther, the conpounds may cause
proliferation and dif Niation of B- | ynphocyt es.
Compounds of the inve n'%k@& have an effect on the

acquired i mmune res
\ O

HN.
S
0

Triethylamine (1.18 mL, 8.5 mmol) was added to a mixture of 1-(4-aminobutyl)-2-

§

t |

ethyl-1H-imidazo[4,5-c]quinolin-4-amine (2.00 g, 7.1 mmol) and chloroform (200 mL).
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
N,N-dimethylformamide. The recrystallized material and the filtrate were both slurried

with methanol. The resulting solids were isolated by filtration, combined, and then dried
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For exanpl e, although there is not believed to be any
direct effect on T cells or direct induction of T cel

w@ydoskoies, the production of the T hel per typeC/Uu§nd/H20607

cytokine IFN-g is induced indirectly and the
production of the T hel per type 2 (Th2) cytokines
IL-4, IL-5 and IL- 13 are inhibited upon
adm ni stration of the conmpounds. This activity neans
int dneA bdehleldendrpingdpp ants osehight tapronide Orédag ofeVi] 4-¢4-amino-2-ethyl-

i | at i f the Th ! d/
TRt S Rb o R ke GisstEhamite s PRI il b s0.6-
184 0% eaiidid: (041 at &P 1SR CYHESN A, SFA TR0 ACt §1. 78Rl 6.00; %N,

the Th2 immune response, the conpounds are expected to
1@é@J§@ﬁdT%ﬁh6Lﬁ8ﬂ%£béﬁﬁe%®hdﬁAQtopic di seases, e.qg.
atopic dermatitis, asthma,allergy, and allergic
rhinitis; and system c |upus erythenmatosis; as a
vacci ne adjuvant for cell ne@kahg@ 2 nmmunity, and
possibly as a treatnment for recurrent fungal diseases
and chl anydi a. The i mudEl4-Esppree2-ripvtyi ng ef fects

of the conpowygds,: | eful il gﬁgh f
a w de varie?@qQP&%éﬁ%$?F@%gﬁﬁ ekgﬁgﬁﬁ%$m%ﬁ§?$ a |?€ty
to i nduce the production §H,cytokines such as |FN- a
and/ or TNF- a, the conpo s jqre particularly useful
in the treatment of vir semsss and tunors. This

I mmunonodul ating acti vj ests that conmpounds of
the invention are usef ating di seases such as,
but not limted to, vir di seages i ncluding genital
warts; common warts; plantar warts;, Hepatitis B;
Hepatitis C, Herpes Sinplex Virusy

§?é | and Type II;
nmol | uscum cont agi osum H'V;, CW, VZ ,,aepi t hel i al

neopl asi as such as cervical intraefg?t bl neopl asi a;
human papi |l | omavi rus (HPV) and associ ated neopl asi as;
fungal diseases, e.g. Candida, aspergillus, and

P&t ¥t ococcal meni ngitis; neoplastic diseases, e.g.,

bas alre,68hilyl 980 YrATR L-NRdRY[£ 8L g liRsikE MyBbuiARRHmase (5.00 g,
sarcomm, renal ‘cell carcinoma, Squanous “cel
12 admuholpwas combined enibihydtaeblogigiagid (60 mli pf £0 M @l diewgne) and stirred

i T T T
SRORWINGHRIN Bic&BbAitk solution was added until a pH of 8 was obtained. A
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
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

concentrated under reduced pressure to provide 3.96 g of N-[4-(2-propyl-1H-imidazo[4,5-
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cryptosporidi osis, histoplasnosis, toxoplasnosis,
trypanosone infection, |eishmaniasis; and bacteri al

WO nfospbioens, e.g., tubercul osis, mycobact eri unP@wUs2vN4/020607
Addi ti onal di seases or conditions that can be treated
usi ng the conmpounds of the invention include eczens;
eosi nophi lia; essential thronbocythaem a; | eprosy;

e.sclerosis n'.s sy one dj SCOId | upus;
LYHP% @Ze@awg dfp%%awg RECrSiAnE S lih HRRCES o
15$ﬁqﬁulate the healing of wounds, including chronic

wounds. Accordingly, the i nventi on provides a nethod
PanCi nduci ng cyt oki ne bi osynthesis in an ani mal

Ego@ﬁam rol’—‘% ‘?rﬁfsltﬁealrc{dt @961 %{jﬁ grr)%): V\V/a% n{ﬁﬁ?ﬁ pgpog of 5

mlﬁmw%lﬁfJnecﬁtN Y@(Zﬂrowldmﬁmﬁétz@ﬂﬂl ﬁ@]qhin@ﬁﬁﬂt hesis is
an anount sufficrent to cause one or nore cell t

es,
yl)bufzyﬂbwemtfeya@@e (hler dfmargel in eldarpionm d 0gapll)s 2.5 hours

ans%él((ﬁ:;l ite} natcl 0t1? u1vag%{)n_g)F 2%}; o”ﬁx?@%gx’ﬁhhz%ﬂg zjlc?(? \ly_g? 5&%583/ tfg'keiéﬁgx%urs the
reatBor Waﬁ stofed dﬁ@ﬁ&ﬁf&&ﬂteﬁ){ﬁfatﬁl’é @vb@fg}@ I TH@fbaboteinixdilire 6 Rvashed
cyt oki nes. The precise anpu wi |l vary according to

W1¥ha°@f"éi*t§d ROHWA bilwlfqii’éteéloiutlﬁﬂt@ K< S8 iplelcand dhenropeeriragrdamnder

t r
retged RSB HRG6 11 SR UATIADTH BTG Wkl 1 2P Rlized from
matigtl hoctatefto prozadel (h@ﬂ gof/l-r{alf (pheﬁﬁsmltfcmyl)lamumjblay]}Fﬁ&bropah ﬁH—

g B OB TR RG A PR AR Pe P BREP Y Gount. of

pPag isonpound of Fornula | to the animal. An anmount

effective to treat or inhibit a viral infectionis an
arm dymmohigm wdlmmdfa@siamé of@dbiotwasradided toreemintungi ¢heghaterial

ni tions of wir | ion
frop Bprd G GFodiroRisthat b2l ADe T lmBRacs 800 affBrith 735 2 was
sloway hédddiovePs pEsier ﬁﬂniu@esu M ftee 35 esinGes theQbactibh Wik &ire was stored
The precise amount will vary according to factors

at g Freifped temppratige pvesihe weekerge Anadditionple3Simg @6 tosgl chloride was
/ / fier ab
ad&egp;{?‘xtg tﬁgre}lgtlcﬂplﬁnﬂ&%%g’&ﬁ tSﬁg’ ggrgo}ﬁ%guk% 81%? lph%l%i@%ef):ﬁated

and t}eatwaahmewph asthratedasodiiint bioarbosatasolatiemu(st x 8ail ) WAl precipitate

cause a reduction in.tunpr. size. or e nunber  of
formgdgh thepgueoug Phiase- ﬂh%mﬁte@a was laﬂlstfﬂﬂ’wé]rrﬁtl 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%
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 Cy3H27N50,S - 0.25 C3HgO,: %C, 62.15; %H, 6.22; %N, 15.59; Found: %C, 62.41;
%H, 5.91; %N, 15.41.

21



10

15

20

25

according to factors known in the art but is expected

to be a dose of about | OOng/ kgto about 50ny/ kg,
w@e®smombd y about 10 g/ kg to about 5ng/ kg. ThePCT/US2004/020607

invention is further described by the foll ow ng

exanpl es, which are provided for illustration only and

are not intended to be limting in any way. Exanple 1

JV-[4-(4-am no-2-ethyl-1i/-im dazo[4, 5-c]quinolin-

1-yl) butyl ] benzenesul f ona®*@@PB O Tri et hyl amine (1.18

e

/\fgin' rino. nyﬁ@is 1%%&)&4 5 l'lll(E’:ll 1q81|)lfr)]tg 1be,pzenesulfonam1de
(2.00 g, 7.1 mmol) andNﬁbloroforn1(200 m.). The
resul ting solution was'chigled in an acetone/ice bath
for 10 minutes. Benzéhes IﬁpﬁyL,ehLQK%de (0.90 n, 8.5
mol ) was sl owl y addev ey a period of 5 ninutes.
After 45 m nutes O. [ ents of triethylam ne was
added. After 6 hours~the reagtion m xture was washed
with brine (2 x 250 nL) and wi water (1 x 100 ni),

dried over magnesium sul fate apf_t®en concentrat ed
under reduced pressure. The reS|d%e[:§j recrystallized

from N, N-di net hyl f or mani de. The ®Pec allized

material and the filtrate were both urried with

ne hanol . The resulting solids were isol ated by
tration, conbi ned, and then driedin an Abder hal den

d ryi I@Qn@@l@%’éﬁérﬂﬁn@fﬁ@ﬂ Bf EJE';ImISIQ 2 20VA A8 BuBf 49 2Hexy1-14-
| V-[4-(4-am no- 2- et hyl

lmldnzcEaﬁzi}F]m,uﬁwél}lqlu}'lbimtylnarbalylht)ehiBﬁ §5 pheas bydrslyzédbtogwddde 3.43 g of

a wWhite .sol | . ..180. B- Q0C, Anal SiS.
End e b PRyt 4D «fR g s solgymp
178.0074. 9%, 16. 36; Found: %C, 61.79; %, 6.04; 9\,

16.43. Exanple 2 ./V-[4-(4-am no-2-propyl!l//-
PariB dazo[ 4, 5- ¢] qui nol i n- 1-yl ) butyl ] benzenesul f onani de

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 mmol) 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.

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.

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 Cy4H33N50,S - 0.5 H,0: %C, 63.91; %H, 7.01; %N, 14.33; Found: %C,
63.63; %H, 6.93; %N, 14.80.
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4-(2-propyl-1//-imdazo[ 4, 5-c]quinolin-Il-yl)butylcarba
worios/00H600 g, 13.1 mmvl) was conbined with  PCT/US2004/020607

hydrochloric acid (50 nL of 4.0 Min dioxane) and

stirred for 1.5 hours. The reaction m xture was

diluted with dichloronmethane ( 200 nlL). Saturated

sodi um bi car bonat e solut|% Eﬁédded until a pH of 8

was obtai ned. A precipitat®Bifed in the aqueous

phase. The |ayers werge gepahaicetpro r}gg precipitate in

t he aqueous | ayer was isolated by filtration, slurried

with wat etHamidazhbhs-¢kpinalied - pibutymethnnesnl formmpdovi de

3.6 g of

4-(2- propyI-I//-|n1dazo[A

25-c]quino|in | -yl)butan-1-am
ine. Part B The materig A was conbined with
chl orof orm (600 nlL) and ¥ to 400C. Tri et hyl am ne

(3.48 m., 25 mmol) de&l and a sol ution was
obt ai ned. Benzenesul f\Q chbheride (1.60 nL, 12.5
mmol ) was added. The reaction i Xxture was stirred at

4Q0C overni ght. The reaction m xtue was cooled to

anbi ent tenperature and then con@?ﬁLLated under

reduced pressure. The residue was tgken up in

di chl oronet hane (- 100 nlL), washed with water (3 x 125
PamiA, dried over nmgnesi um sul fate and then

or 7O s Bepi e oY Pl E 3 ot R e Fegpgbtyn o

an{tﬂléiﬁ 'f%?ﬁ@éiu}ef @3@@.&&%@1@& mu@ot@wcwfﬁmi JynButa@llifnine (2.00 g,

9- 15 Part C 3- Chl oroperoxybenzoic acid
7. 1(mlh\yawaqtvd/qwtha%etm@dquwhlan@fe@+Q§ombf2153 finael) tesprovide
1 4305 f:i‘fl' 1‘?}] cfh; g?cg)ygfllﬁ‘{nahaﬁz& ZSpc cﬁRXclhn- -yD)butyl]methanesulfonamide as a
light ydiletsyddlidemzenes.al fawaai de (1.0 g, 2.4 mol) in
chl oroform (100 nL). After 2.5 hours an additional 0.1
i val ent of 3-chl oroperoxybenzoi c acid was added.

Aft eUsir?g {ae %Eﬁer&lr}ﬁethod of Example 2 Part C, N-[4-(2-propyl-1H-imidazo[4,5-

c]quinolin-1-yl)butylJmethanesulfonamide was oxidized to provide 1.44 g of crude 1-{4-
[(methylsulfonyl)amino]butyl}-2-propyl-1H-imidazo[4,5-c]quinolin-5N-oxide asa light
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.
Analysis: Calculated for CgH;sNsO,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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reacti on was stored at a reduced tenperature
overnight. The reaction m xture was washed with

we adosnedoes] sodi um bi carbonate sol ution (3 x 158CTI20841620607
then concentrated under reduced pressure to provide
1.44 g of crude product. This material was
recrystallized fromnethyl acetate to provide 0.67 ¢
of |-{4-[(phenyl sul fonyl )am nol butyl} -2-propyl- 1i7-
i mi dazo[ 4, 5- ¢] qui nol i n- 5NESXPBE %as” a’ brown solid, mp.
2 8 P f
2 28R i R RTINS A8 B Ramice
C and di chl oronet hane (M8,nm). After 10 m nutes tosyl
chloride (0.35 g) was QW y added over a period of 5
m nutes. After 45 m nuyes |th ction m xture was
stored at a reduced tenpg re over the weekend. An
addi ti onal 35 ng of t chlori de was added and the
reaction mxture was stirred fpr 1 hour. The organic
phase was separated and then eq)vvith sat ur at ed
sodi um bi carbonate solution (3 X ;\B% A precipitate
fornmed in the aqueous phase. Thi ¢t maTerl al was
isolated by filtration and then re@rystal lized from

paEi hyl acetate. The resulting solid and the filtrate
wer e conbi ned, dissolved in dichloronethane containi ng
a Srdihg mmgemd;raloﬁethed baExdmpla 2 datthgrteqsdoniyl Be@-dttyyl-1H-

h il I | 10%.
i pAn Uy et hemas RS el wit i sio drpvide 14.94 &
ofWa(§ oL 1A ﬁﬁldm/ ;@ @Lé]ﬁﬁln&h{ @meeﬁﬁqpmm@% bih 68 vaifite solid, m.p.

eluting with 5% et hanol” i n di chl or omet hane). This
84871l was recryst allized 3 times from net hyl

P%fc}gtate to provide 42 ny
V-[4-(4-am no-2-propyl-1//-imdazo[ 4, 5-c] qui nol i n-|

yl) Imnlﬁ &ihk %@ﬁ&@lﬂﬁ&ﬂbd eNexdntife aPaat BW-2eetbal 1 /dimiapo[4,5-
158. 160 0C. Analysis: Calculated for (23H27N5Q2S

OnpBChbpendcmee (400 29, SahmoD wareaztisah msthagesulfonyl
0 0
chfide S pvide s Sokirsroph TR RERI Scownotinghs 1y,
yhbhtyil ydtinmie s foma i deai am'gﬂtayellow solid.
Part C
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-5N-oxide.
Part D

Using the general method of Example 2 Part D, the material from Part C was
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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NH Part A Using the general nethod of Exanple 2 Part
A, tert-butyl 4-(2-hexyl-1//-

w0 modaanpst, 5- c] qui nol i n-1-yl ) butyl carbamat e (3BCBESTN4/020607
was hydrolyzed to provide 3.43 g of
4-(2-hexyl -1//-im dazo[ 4, 5-c] quinolin-I-yl)butan-I-am
ne as an off white solid, mp. 172.2-174.20C. Part B
Usi ng t he general nethod of Exanple 2 Part B except
that the reaction was runE3mBl# ent tenperature,
4-(2-hexyl-1//-imda D5 | -yl)butan-1-am
ne (1.20 g, 3.7 nnDI%P&agl?g%@?% &p?h benzenesul f onyl
chl ori de (HZfhiddzp[435- Z Jgumolij- t-wl) prtplybedeer@sm forgmode
LA-[4-(2-hexyI-17/-inigﬁzo[4 5-clquinolin-l-yl)butyl]b
enzenesul fonam de as ajltght yellow solid, mp.
137.0-138.1 0C. Part S g t he general nethod of
Example 2 Part C, Lf-[4- exyl-1//-imdazo[ 4, 5-

[ nesulfonanlde (0.95 g, 2.0
mol ) was oxi di zed t [ 1.21 g of crude
| -{4-[(phenyl sul fonyl) am no] utyl} 2-hexyl -1i/-im dazo
[ 4, 5-c] quinolin- 5N oxide. Par #Blng t he genera
nmet hod of Exanple 2 Part D, théNq? erial fromPart C
was am nated to provide 118 ng
LA[4- (4-am no- 2-hexyl -1//-im dazo] ] qui nolin-1yl)
but yl ] benzenesul f onam de as an off ite crystalline
sol iygy; 11 H-
C26I-LIgSén B §e§e4al§n§ﬁod‘fopl§(an§ﬂ@|1)’ ﬁ(éﬁamﬁ:ﬁ;bﬁ?fll)ai et 131%

imidtaaeld; S-eAgnine Bn-@amisgi(0.50 839 ol wag oeaacdrvpthebmzenesulfonyl

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;1H23N50,S: %C, 61.59; %H, 5.66; %N, 17.10; Found:
%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,
NN

| >

Z N

\‘3

HN.
S

‘r

0]

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-
230.5°C. Analysis: Calculated for C;sH,NsO,S - 0.25 H,O: %C, 54.60; %H, 6.16; %N,
19.90; Found: %C, 54.80; %H, 6.24; %N, 19.58.
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.IV-[4-(4-am no-2-propyl | //-

i m dazo[ 4, 5-c] qui nol i n-1-yl)butyl]nmethanesul f onam de
WON200480030b6 Part A Using the general nethod of Exempbm®0£020607

Part B except that the reaction was run at anbi ent

t enper at ur e,

4-(2-propyl-1//-imdazo[ 4, 5-c]quinolin-I-yl)butan-I-am

ine (2.00 g, 7.1 mmol) was reacted with

nmet hanesul fonyl chloride (1.65 nL, 21.3 nmol) to

provide 1.23 ¢

of 7V-[ 4- ( 2- propyl -1 A/ -i ni dZPEPA 8. ¢ qui nolin-1-yl)buty

| ] met hanesul f onam de a\s[ga(d infilto-YBhtypw sol id, mp.

133. 2-134. 60C. Part B Using the general met hod of

Exanpl e 21#Bamidago[4 ifclquupiznﬂrﬂwppyllmeth@neaw%{aml@&

c] qui nol i n- I-yI)butyl]neqnanesulfonan1de was oxi di zed

to provide 1.44 g of crude I-{4-

[ (et hyl sul f onyl ) am no]Muty I-I//-|n1dazo[4 5

-c] qui nol i n- 5N- oxi de agh I'. ye||OMISO|Id Part C

Usi ng the general net of anple 2 Part D, the

material from Part B wag~ani ed to provide 0.21 g of

Lf-[4-(4-am no-2-propyl -1//-im\dazokL4, 5-c] qui nolin-1yl

) butyl ] nmet hanesul f onam de as anNo mhlte crystalline

solid, mp. 186.5-187.9C. Analysig: \Calculated for

G 8H25N52S 0.25 H2O 9%, 56.89; %, 6.76; %\, 18.43;
paroand: %C, 56.95; %, 6.89; 9%\, 18.13. Exanple 5

7V-[4- (4-am no- 2- |-1//-imdazo[ 4, 5-c¢] qui nolin-| g
) but %Wf—hﬁ%éﬁ%—@gt)ﬂ-d{%\mlé@zo 4,5-c]quinolin-I-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.
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).
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
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
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

26



10

15

20

25

N L NPart A Using the general nethod of Exanple 2
Part A, tert-butyl 4-(2-ethyl-1//-

w0 modaanpst, 5- c] qui nol i n-1 -yl ) butyl carbamat e (20CHEOSTN4/020607
was hydrol yzed to provide 14.94 g of 4-(2-ethyl-1i
T-im dazo[ 4,5-c]quinolin-I-yl)butan-|-am ne as an off
white solid, mp. 84.8-88.70C. Part B Using the
general nethod of Exanple 2 Part B,

magresiugt $whated and-then chazeftrital undpopeidnesidipressung|ty pravade- 1.89 g of N-

-am . 4, . Lth . .
R R Sr Pt o] GRS ighilpice as 2 tight brown
solid- [ 4- (2-et hyl - 177-i m dazo[ 4, 5-c] qui nolin-1yl)

but yl ] met hanesul fonanmi de as a |light yellow solid. Part
Pat Gsi ng the general nethod of Exanple 2 Part C, the

mat efi. r L |

cr udaiie e bl hbB B b 2ot APt e oy Bl
oxidizethqfrdvide ¢ g1y TV-[ ¢S butgkd-dRidoPE-im{dakis{ddgc]qhi@olin-1-

eneral pethod of Exanple 2 Part D, the material from

Yl%é?ﬁylb‘%@eéﬁf%{né‘?f't o provide 0.42 g of
PdfDl 4- (4-am no-2-ethyl-1i/-imdazo[ 4, 5-c]quinolin-lyl)

but yl ] met hanesul fonam de as a white solid, mp.

203. Bsi29 thege0Gal hinthby of ExarGple QR aat B othé oratefibY HRBNHIRG was

0, -0 -0 . -0 -0
ané%%tgg ?@é‘%’\/@é‘%@%@%ﬁ%—l -’(%—qdrgrxirlsoZZ-bE%lf-qu-im{ ézo? ,5-2c]'dluin/gﬁn-1-
yl)propyl]methanesulfonamide as a light tan solid, m.p. 239.2-240.8°C. Analysis:
Calculated for C;gH,5NsO,S: %C, 57.58; %H, 6.71; %N, 18.65; Found: %C, 57.37; %H,

6.78; %N, 18.42.

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

Part A

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

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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N-[ 4- (4-am no-2-nmethyll//- imdazo[ 4, 5-c]quinolin-
1-yl)butyl] benzenesul f onam de NH Usi ng t he general

waoredosoaBoed Exanple 1, |-(4-am nobutyl) - 2- et hybet/52004/020607

i m dazo[ 4, 5-c]quinolin-4-amne (0.50 g, 1.9 nol) was
reacted wth benzenesul fonyl chloride (0.24 nL, 1.9
nnDI) to provide 0.38 g of
p 4-(4-am no-2-net hyl -1 /fi m dazo]
ﬂn -c]qui nolin-1-yl)butyl]benzenesul fonanm de as brown
gr anUkig thdgdherad hfetitbd of Hxakipfe 2 Pﬁabyﬂie&natézedlqwnapmls was
for C2I H23NsQ2S: %, 61.59; %, 5.66; %N, 17.
alpg\ateg: to mw@[l 08¢ oc%s{ 35(45ag,n1n9ﬂ buty- Ijg 1m§aa¢{ﬁ;5€c qumolm 1-

Y. 0
Do A R DRl 4 ool i ALOSRIP OGRS
Chidnlatdsli fogCi;Hig,NpEnRSs B, 6BABOBHOb.2Bx%M116.01; Found: %C, 62.89; %H,
|- (4-am nobutyl) - 2- met hyl 117 -
6ilf 6’3126?145 cl]quinolin-4-amne (1.00 g, 3.7 nmol) was
reacted with nethanesul fonyl chloride (0.46 nL, 5.9
mol) to provide 0.16 g ofi V-[4-(4-am no-2-methy| -1/ -
i m dazo[ 4, 5- c] qui nol i n-1| - Hxpmpteyl(] met hanesul f onam de

iy Bl g b et s Touma e, SUBS Sy ety Snamide
6.16; %N, 19.90; FoundNi%g: 54.80; % 6.24; %\

19. 58. Exarrple 8 W[3-(4 am no- 2- butyll//-
i m dazo[ 4, 5-c] qui nol i

T yIW hanesul f onami de
NH, Z~N

g2

Part A

Using the general method of Example 1, 4-(2-hexyl-1H-imidazo[4,5-c]quinolin-1-
yhbutan-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-
yl)butyl]methanesulfonamide 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-
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-
yD)butyl]methanesulfonamide as an off white solid, m.p. 170.2-171.1°C. Analysis:
Calculated for C;;H31NsO,S: %C, 60.40; %H, 7.48; %N, 16.77; Found: %C, 59.97; %H,
7.26; %N, 16.33.
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Part A Tert-buty\
3-(2-butyl-1//-imdazo[ 4, 5-c]quinolin-I-yl)propyl carba

wori0s/063080 g) was di ssolved in 1,4-di oxane (408CTNI$2004/020607

with gentle heating. Hydrochloric acid (55 nL of 4.0 M
in 1,4-di oxane) was added in a single portion and the
reacti on was heated to reflux. The reaction was
nonitored by HPLC. Additional acid (150-200 niL) was
added and the reaction m Bxamplendls refl uxed until the

reactio conpl . The r ti e | ed
o anbi At TR el bR il scad o e
filtration to give y?]%c@l}(ge?tzefn%sulfonamlde
butyl-1//-im dazo[ 4,5-c] qui nolin-I-yl)propyl am ne
hydrochl oride. This Y&t erial was conbined with that
froma previous expe impnt and then di ssolved in water
(400 nmL). The SO|U|I0 xalized with solid
pot assi um car bonat NoH 7 a solid precipitated. The
solid was isol ate tration and then dissolved in
wat er (1500 ni). e pH wds adjusted to pH 10 with
sol i d potassi um car bonat e. e solution was extracted
with chloroformuntil HPLC analysis showed that no
am ne remai ned in the aqueous layer. The organic
| ayers were conbi ned and then conserfPrated under
reduced pressure to provide 45 g om‘s
3-(2-butyl-li/-imdazol 4, 5- c]qU|noI|@- ) pr opyl am ne
Part B Triethylamne (1.1 g, 10.6 mmpl) was added

Wi t hU%Hélr d ﬂuﬁg% noatﬁlo%ﬂei% 4 Qlutdn G 1(L&- ammooctyl) 2-(2-methoxyethyl)-
buty /-1mdazo[ 4,5-c]quinolin-I-yl)propylam ne

1(1’2“10@29 [4 7‘013811@*@“9 -ainedi Otg, 8riomeohian élcéllolgmeﬂr@)e (50 mL) was

el BEST daMA e P O e T Ron e it

bdi¥enésaBBihy @RlomMds (3Ueues7 Mastyer PHelrBackiaH @eikturd ¥as Sltivad to
bi car bonate solution (3 X 50 nL). The agueous washes

wiep glogly tosermlaigntipmpergtuge psk @ﬁ@ttn‘é?ﬁénf(nztaweé overnight. TRe reaction
e f

oG B FOTRLE  PEPSEL I e

ufded védieed p@Ssuge. Ofhétesidue was purified by column chromatography (50 g of

1|[l]1§:h géllﬂ%?t{;)éla#f}éég %Smgt?lﬁli?(éﬁ]@ gwg%entﬁglller)] ll“ile punﬁg magerlaltwas

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-
c]quinolin-1-yl]octyl}benzenesulfonamide as a yellow powder, m.p. 146-149°C.
Analysis: Calculated for C;7H35N505S: %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-ds) & 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),
3.18 (m, 2H), 2.71 (m, 2H), 1.77 (m, 2H), 1.38-1.17 (m, 10H);

13C 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).
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solid. Part C Using the general nethod of Exanple 2

Part C, the material fromPart B was oxidized to
wee@sioateesl. 24 g of PCT/US2004/020607

L/-[3-(2-butyl -5-oxido-1//-imdazo[ 4, 5-c]quinolin-lyl)

propyl ] met hanesul f onami de. Part D Using the general

nmet hod of Exanple 2 Part D, the material fromPart C

was ani mated to provide 690 ng of

L-[ 3- (4-am no- 2- butyl -1 // Exam@rzQ[ 4, 5- c] qui nol i n-1yl)

propyl ] net hanesul f onam de as _a_ | ight tan solid, mp.

D05 bRl Bl maraly Siehoxesiniil AL GRidt ol SrhoRNBDS

%C, 57.58; 9%, 6.71,1% : e, 57.37; %,

6.78; 9N, 18.42. Exggp@gl}é%tl\p §§L§%ﬁgﬁfdﬁo- 2-butyli//-

I m dazo[ 4, 5- c] qui nol i MH,-yl ) propyl ] benzenesul f onam de

NHF N AN.O Part A Udsing the general nethod of

Exanpl e 8 Part B, 3-N2-HJutW=Ki/0dinidazol 4, 5-

c]quinolin-Il-yl)prog m~Ne (2.00 g, 7.08 mmmol) was

reacted with benze chloride (1.38 g, 7.79

mol ) to provide 2. 832

A-butyl -1 /f-imdazol ~ScJqui

Using the general method of Example 11, 1-(8-aminooctyl)-2-(2-methoxyethyl)-
1H-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 C;;H33Ns503S: %C, 59.04; %H, 7.43;
%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);

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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| -y~propyl | benzenesul fonam de as a |ight red foam
Part B Using the general nethod of Exanple 2 Part C,

wo beswoedoes i al from Part A was oxi di zed to provPdEUS2088020607
g of
Lf-[3-(2-butyl-5-oxido-1//-imdazo[4,5-c]quinolin-lyl)
propyl ] benzenesul f onam de. Part C Using the genera
nmet hod of Exanple 2 Part D, the material fromPart B
was ani mated to provide 1£38mgkoﬂ

o B BRI S ere ity Ty BRI eaesulfohamide

210.5-212.0 0C. Anal ysNH;2 Cal cul ated for C23H27N5QO2S:
%UC, 63.13; % 6.22; % %6 01; Found: 9%, 62.89; %,
6.16; 9N, 15.74. Exaly

L-[4- (4-am no- 2- hex)
but yl ] met hanesul fo
general nethod of Bxaf
4-(2-hexyl -1//-imdazo[ 4, 5-
-amne (1.00 g, 3.1 mmol) was
nmet hanesul fonyl choride (0.48 nL
1.15 g of
r-[4-(2-hexyl-li/-imdazo[ 4, 5- c]qU|nml n-lyl)

but yl ] met hanesul f onani de as a white Bglid. Part B
Usi ng the general nethod of Exanple 2 Part C,

7V- [ $rsing theyoteral Mettiod H33@hpieor1, 1-(8-aminooctyl)-2-butyl-1H-
imidazo[4,5-c]quinolin-4-amine (1.2 g, 3.26 mmol) was reacted with methanesulfonyl

chloride (260 puL, 3.26 mmol) to provide 0.70 g of N-[8-(4-amino-2-butyl-1H-

m dazo[ 4, 5- c]qU|noI|n [ -yl)
H N A Part A Using the

ui nolin-1lyl) butan-|
eacted with
6.2 nnDI) to provide

imidazo[4,5-c]quinolin-1-yl)octyl Jmethanesulfonamide as a tan powder, m.p. 121-124°C.
Analysis: Calculated for Cy3H35N503S: %C, 61.99: %H, 7.92; %N, 15.72; Found: %C,
62.01; %H, 7.97; %N, 15.75.

"H NMR (300 MHz, DMSO-dg) & 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, 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),

BC NMR (500 MHz, DMSO-dg) 153.3, 152.1, 145.1, 132.5, 126.8. 126.7, 126.6, 121.5,
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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c]quinolin-I|-yl)butyl]methanesul fonam de (1.47 g, 3.7
mmol ) was oxidized to provide 3.78 g of crude

wo 20409306t hyl sul f onyl ) am no] but yl } - 2- hexyl - | #r¢ TMUsBBO(20607
4,5-c]quinolin- 5N-oxide as a yellow residue. Part C
Usi ng the general nethod of Exanple 2 Part D, the
material fromPart B was aninmated to provide 0.28 g of
L™-[4- (4-am no-2-hexyl -1//-im dazo[ 4, 5-c] qui nolin-lyl)
but yl ] met hanesul f onam de #&xampleofdf white solid, mp.

170. 2-1 10C. Anal ysis:. Cal cul at for .C2i H3, N5 :
%, 60. %E-&aﬁmw-}e‘?ﬂt%\ﬂHi@.lcfﬁwﬁégglﬂamo@@-@zrwﬂ%%
7.26; 9N, 16. 3343ixamphfinbinaphthalene-1-sulfonamide

L™-{8-[ 4-am no-2- (2-net hoxyethyl)-1//-1m dazo[ 4, 5-c] qu
inolin-lyl] octyl }benze ul fonam de NH O Under a

ni trogen atnosphere a s '
| - (8-am nooctyl)-2-(2-
I //-imdazo[ 4, 5-c] qui
i n di chl oronet hane (5 cool ed to 00C
Triethylam ne (415 nL, 2 98 ) was added foll owed

by benzenesul fonyl chloride (345ypL, 2.71 mmol). The
reaction mxture was allowed ta varmslowy to anbient
tenperature and then it was maintjarned overni ght. The
reaction mxture was washed &t wat er, dried over
magnesi um sul fate and then ¢gQ jat ed under reduced
pressure. The residue was pur[fied by col um

chr omat ogr aphy (50 g of siliym\gel eluting with 7.5%

nmet hanol in dichloronmethane)’. The purified materi al

was V.St ' i . t i

w t U Rba e Ron B19 BB emiE 1 e 740 o P8S added 0.4
sqlnan olfel -G8 ammypwbyl)-2-butyl-1H-imidazo[4,5-c]quinolin-4-amine (1.5 g, 5.04

mimol} & Leliyl- D pyrrofidinone (3 L. X sbiution of 5-diraehb amino-1-

naphthalenesulfonyl chloride (1.5 g, 5.55 mmol) in 1-methyl-2-pyrrolidinone was added.

“ZNam ne (1.0 g, 2.7 nmol)

The reaction was monitored by HPLC. The reaction mixture was combined with water
(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-butyl-
1H-imidazo[4,5-c]quinolin-1-yl)propyl]-5-(dimethylamino)naphthalene-1-sulfonamide as
a solid, m.p. 216.5-217.5°C. Analysis: Calculated for C,0H34NeO,S: %C, 65.64; %H,
6.46; %N, 15.84; Found: %C, 65.52; %H, 6.44; %N, 15.90.
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cl]quinolin-I-yl]octyl }benzenesul fonam de as a yel | ow

powder, mp. 146-1490C. Analysis: Calculated for
WE2006186386503S:  %C, 63. 63; %+, 6.92; %\, 13.74; POTTS2004/020607

uC, 62.96; %1, 7.03; 9%\, 13.09. Karl Fisher showed

0.16% or 0.045 nole water. 1H NVMR (300 MHz, DVBO-d6) d

801 (d, J=7.8 Hz, IH), 7.78 (m 2H), 7.65-7.55 (m

5H), 7.45 (m IH), 7.28 (m IH, 6.71 (s, 2H), 4.50

(m 2H), 3.83 (m 2H), 3. Ex¢ibpledd s, 3H), 3.18 (m

13(: Nf/RZ’][?ég‘mﬂlEgg %I\l?é‘fgﬁ(é Ep%‘%;%[“ 5%@%‘%‘5*%1“%12?/5{3%"1’%%@'6,

132. 8, 132 6, 129.5, pidliRnzehR6ulBnakaf 9, 121.09,
120.4, 114.9, 70.5, 58.5, 45.3, 42.8, 30.0, 29.2,

28.8, 28.7, 27.5, 26.2, 21; M5 niz 510 (M +
H) . Exanple 12
L/ -{8-[4-am no- 2- ( 2- net ox et%ﬁA)ffTT-|n1dazo[4 5-c]qu
inolin-lyl] octyl}net ulNonam de Using the genera
nmet hod of Exanple 11,
| - (8-am nooctyl)-2-(2-nmet hoxyethyl)

| /f-imdazo[ 4, 5-c] qui nol i n-4-am~QA (800 ng, 2.17 mol)
was reacted with nethanesulfon¥L'cBIoride (172 ni,

2.17 mmol) to provide 720 ng o r-{8-[4-am no-2-(2-
nmet hoxyet hyl )-17/-i m dazol[ 4, 5- nolin-I-yl]octyl}ne
t hanesul f onam de as a yel | ow pa , mp. 109-1100C.
Anal ysis: Cal cul ated for C22H33 hCBS %C, 59.04; 9%,

7 43 %N, 15.65; Found: %E 58.78; 9, 7.38; W\,

1 Osing e eyt ERMTRIE 0,0 i Mbpibyy B

1rﬂ1&ﬁzo[435~%}qlﬁﬁ6hn|-4'-|)1m1rﬁ &5 é S, 042rhhlol)4va§lea(cﬁed \Jfﬂ? p301|dénesulfonyl
% He, Cbb 3. 34 %s 3H),
chj&l@ieg(u% g, ﬁ)S mgoggo pmvu@ 57 g o B-[344- agpﬂlo 21bug‘d l(I-ﬁ-\lmldazo[4 5-

elgthotgt1 gy S5ty NSy M WPCR ot o 1070

198.5°C. Analysis: Calculated for Cy4H,9N50,S: %C, 63.83; %H, 6.47; %N, 15.51;
Found: %C, 63.68; %H, 6.40; %N, 15.51.

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

NH,

NN o
I/N>/\/

o

N.
/,S\
0

Using the general method of Example 11, 1-(3-aminopropyl)-2-(2-methoxyethyl)-
1H-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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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; MSnmz 448 (M +

WA 2ooExasops € 13 PCT/US2004/020607
L™-[8-(4-am no-2-butyl-1/f-im dazo[ 4, 5-c] qui nolin-I-yl
)octyl ] met hanesul f onam de NH Using the general nethod
of Exanple 11, |-(8-am nooctyl) 2- butyl -li/-

clguinolin-4-amne (1 g, 3.26 mml) was
19?e‘a?g§édf[\wlﬁ/ﬁs Tetlelpted @Hrf%mlghsNe@iSo 4@&4(%%&% 14 %%, 18.55;
FoﬁH@"’)Ct9499%§—ld§99, %91 gfgg@ Lg8- (4-am no- 2- but yl - | #-
i mdazo] gui no yl ) octyl ] met hanesul f onam de
as a tan powder, mp. 121-1240C Anal ysi s: Cal cul at ed
for C23H35NSCBS: %C, 61. 81?/ o, 92; U\, 15.72;
Found G, 62.01; 9, 7. Xan%lFlis 75. 1H NMVR (300

Jog! SMng ﬁBut?l ﬁHQﬁn({aQo[(ltJS g’qﬁm'dﬁn-ll e }_@ b@i‘l }_éngg;}foggmlde

(dt, J=8.3, 15HzNHH) 691(t, J49Hz IH) 6. 47
(s, 2H), 4.48 (t, NHz, 2H), 2.90 (m 4H), 2. 86
(s, 3H, 1.80 (m |4H) : 6H), 1.27 (m 6H),
0.96 (t, J=7.3 'N13C NWR (500 MHz, DMVs(Od 6)
153.3, 152.1, 1 13R. 5, 126.8. 126.7, 126.6,

121.5, 120.2, 1152, 45.1, 42.8, 39.6, 30.1, 30.0,
29.8, 28.9, 28.8, 26.5, 264, 26.2, 22.3, 14.1; M5 nlz
446 (M + 1). Exanple 14
#-[3-(4-amno-2-butyl-1//-imdazo[4,5-c]qumolin-I-yl)p
ropyl ]-5- (dimethyl ami no) napht halNen®- 1-sul f onami de NH
Under a nitrogen atnosphere triet ﬂys (765 ny,
7.56 mml) was added to a sol ution of

| - (3-am nopropyl)-2-butyl-I1//-im dazo[ 4,5-c]quinolin-4
- amU%ﬁlg(tﬂle ée&ral%émodm%rﬂﬂe Lt Meistarhindo Ry 2oL fypne

A sol ution
@d@[&igndﬂhlpphmrﬁmlhﬂ Gloh ghal 2 mel) Wasnsdacted with benzenesulfonyl

chloride (350 pL, 2.72 mmol) to provide 1.38 g of N-[8-(4-amino-2-butyl-1H-

imidazo[4,5-c]quinolin-1-yl)octyl]benzenesulfonamide as an off white powder, m.p. 143-
144°C. Analsysis: Calculated for C2sH37N50,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-de) 8 7.98 (d, J=7.8 Hz, 1H), 7.77 (m, 2H), 7.62-7.53 (m,
S5H), 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
Hz, 2H), 1.78 (m, 4H), 1.49-1.17 (m, 12H), 0.95 (t, J=7.3, 3H);

>C 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).
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chloride (1.5 g, 5.55 mmol) in

| - met hyl - 2-pyrrolidi none was added. The reacti on was
wornshavesl by HPLC. The reaction m xture was cpOUSEO4/020607

with water (500 nL) and the pH was adjusted to 10 with

solid potassium carbonate. The resulting yell ow

precipitate was isolated by filtration, rinsed with

wat er and then purified by colum chromat ography

(silica gel eluting with Exmnﬁ&&ﬁethanol in

chloroform). The i1 fied rial ecrystalllzed
from acetonitril eR]?{} ‘HWIB' -(¢-Rgthgx %e?h

I -13-(4- ﬁ‘mnﬁﬁfago[hlﬂ-b’]hh{nbhn-l yl]propyl}benzenesulfonamlde
i mi dazo[ 4, 5-c] qui nol in-1-yl)propyl]-5-(di methyl am no)n

apht hal ene-| -sul f onam €z as a solid, mp.
216.5-217.5C. Anal ysi g; wulateg for C29H34N6 2 S:
%C, 65.64; 9%, 6.46; N, 15384 Found: %C, 65.52; %,
6.44; 9N, 15.90. Exanpl e/A5N

LA-[ 3- (4-am no- 2- but -\ dazo[ 4, 5-c] qui nolin-1-yl
) propyl ] -4- nethyl benzenesul flonam de Using the genera
nmet hod of Exanple 14 |-(3-am r Spyl ) -2-butyl-1//-

i m dazo[ 4, 5-c] qui nol i n- 4- ani ne (§: 5.04 nmmol) was
reacted with/>-tol uenesul fonyl é&nl «@ (1.08 g, 5.55
mol) to provide 1.57 g of

L/ - [3-.(4- butyl-1//-imd

c] qﬁ o8 fh%rgeg%afw@tﬁé of £ zzarﬁlglﬂhl ?lza-é% P BHRAPEIMON A thex yethyD) -
lﬁ%ﬁfanDM'S' ¢ Euffﬁgﬁﬁi Qlamitle g2.531§75 Pr nﬂi%%@gsc}eaﬁ@@kﬂtﬁ' S:

Cal cul at ed for C24H29NEOZS: v, 63. 8 9%, 6.47; U\,

benzeresulfdaylicdoridd(998 306 §,629minob . td provide, 1.3% g 51 N- Bephphimo-2-(2-

16 LN-13-[4-.am no:-2- (2- met.haxyet hyl)) - . .
PRy L B S RN YT Br gy onasin asaapic
pdvﬁ&r,l\ﬁp. N9-151°C. Analysis: Calculated for C;,H25N505S: %C, 60.12; %H, 5.73;
%N, 15.93; Found: %C, 60.40; %H, 5.82; %N, 15.85.

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

NH,
x—N

\ NN

Z N

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
chlonde (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)butyl]methanesulfonamide as an off white solid, m.p. 136.8-
138.1°C. Analysis: Calculated for CyoHz9N50,S: %C, 59.53; %H, 7.24; %N, 17.35;
Found: %C, 59.50; %H, 7.31; %N, 16.80.
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Usi ng the general nethod of Exanple 11,

| - (3-am nopropyl)-2-(2-nmet hoxyet hyl ) -
wo 2dosiedoemzo[ 4, 5-c] qui nol i n-4-am ne (1.53 g, 5pAN/USII04/)20607

was reacted with nethanesul fonyl chloride to provide

800 ng of 7V-{3-[ 4- am no- 2- ( 2- met hoxyet hyl )-1//-

i m dazo[ 4, 5-c] qui nol i n-1 -yl ] propyl } met hanesul f onam de

as |light yellow needles, mp.193-1940C. Anal ysis:

Cal cul ated for CL7H23N5(BS: %, 54.09; %1, 6.14; W,
18.55; Found: %, 54.09; %ﬁm}g’le%ﬁ; 9N, 18.49. Exanple
17
L~-[ 8- (4- ami no- 2- but yN-[hJ(Aa'm’ﬁildiaqn@ht%rl-S c] qui nolin-I-yl
)octyl] begHenesuI f/gnam e NhL Usi ng t he general nethod
of Exanpl é71inidazo{o-¢iq ity |y)bvtyBhenzengsplfonamide
i m dazo[ 4, 5-c] qui nollnNA amne (1.0 g, 2.72 mmol) was
reacted with benzenesulforwl chloride (350 nm., 2.72

JFT mda>ol

4,5-c] quinolin-I-yl yI ] henzenesul f onam de as an off
white powder, mp. 144T, Anal sysis: Cal cul at ed
for C28H37NoQRS: 9%C, 66 24; 7.35; 9N, 13.79;
Found: %C, 66.08; %, 7.25; %Y_I 13 72. Karl Fisher
titration found 0.23%water. 1R 0 MHz, DVBSO d
6) d 7.98 (d, J=7.8 Hz, IH), 72;‘7 H, 1.62-1.S

(m 5H), 7.41 (m IH, 7.25 (m 47(s 2H)

4.4

AT 310 gl S,
inﬂ@oNﬁRchhﬁ?hMﬁaémisﬁwﬂljgg gg3 1 Zh?goli) wad 5%5%;1 7v(l.vélgl;_éé‘l,zcénesulfonyl
chidste 30 Je 3.0 pagljio pﬂ\sdagﬁas.o% ﬂ@%amg)@ “ppensy- b-
1m¥&t28&4 Qg]qﬁinoﬁﬁ 15y1 @ﬁ’yl@eng&elulf&ﬁnéde dsh fello&/“cr}stali\@e Wi,

Analys{3 Calrulgtddnfor ,@e@mﬂzSoﬁ;ﬁe&If@l%C 63.27; %Hd 6.80; %N, 14.76,
Fourta: €] G21b8.Y: 10 61; %N, R4 9pY!  benzenesul fonam de

Example 21

N-[8-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)octyl Jmethanesulfonamide

HS~
O
Using the general method of Example 11, 1-(8-aminooctyl)-1H-imidazo[4,5-
c]quinolin-4-amine (3.85 mmol) was reacted with methanesulfonyl chloride (310 puL, 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:
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NH, Using the general nethod of Exanple 11,

| - (3-am nopropyl)-2-(2-nmet hoxyet hyl ) -
wo 2dosiedoemzo[ 4, 5-c] qui nol i n-4-am ne (1.53 g, 5pAT/11S2004/020607

nol ) was reacted with benzenesul fonyl chloride (993

ng, 5,62 nmmol) to provide 1.37 g of

7V-{3-[ 4-am no- 2-( 2-

nmet hoxyet hyl )-1//-im dazo[4,5-c]quinolin-I-yl]propyl}b
Celozleted Sout € 9HauN sDeS:a%0@ 58HH%t ecHhdMbe foNM7R8; 4981231 6Qund: %C,

5@“@%%995%@5%‘* 190 60.40; o, 5 82 W
@@?49@]% 3 €204 30 PR0R(QILY ¥ Hz, 1H), 7.63 (d, J=8.3 Hz,

ui nol
111) mzyst(m ylHj)méthan,eﬁm) ﬁdm(m dH),N-b 61, BF) 14189 @erEhal.89 (m, 2H),

2wt s o alimestndthr (150 5“0 " ) was

Wz%&ﬁz WB@@aqbﬁgnyds 23hl49@' #e 6,008%, '1@7 1712435 121.6,

0 provi de 636 V-T4- (42 am no-2-pentyl -1i /-
120,045 G} 46,5, 42 8o PO P yJ 358, 2R 8e2hiArs Ul f onani e

f (te solid, mp. 136.8- 138.10C. Anal ysis:
MEBoolida Tl © Sorbons oS 9C, 59.53; %, 7.24; o,

17.35; Found: %, 59.50; %, 7.31; %\, 16.80. Exanple
20 7V-[4-(4-am no-2-pentyll//- imdazo[4, 5-c]quinolin-
1-yl ) butyl ] benzenesul f onafx@@rKH20 Usi ng t he genera

i N A P ho e P TAR AR AR gy -+

react ed w th benzenesigtiyteyikenesulfonamide
(S\I
\HO

Using the general method of Example 11, 1-(3-aminopropyl)-2-(2-methoxyethyl)-
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 C;3H»7NsO3S - 0.50 H,O: %C, 59.72;
%H, 6.10; %N, 15.14; Found: %C, 59.73; %H, 5.95; %N, 15.08.
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chloride (0.51 nL, 4.0 nmol) to provide 0.35 g of
V-[4-(4-am no-2-pentyl -1/ /

w0 modaanpst, 5- c] qui nol i n-1-yl ) butyl ] benzenesul f pCEDETIB4/020607
as a yellow crystalline solid. Analysis: Calculated
for C25H31INS2S 0.5 H2O %C, 63.27; %1, 6.80; W,
14.76; Found: %C, 62.99; %1, 6.61; %N\, 14.42. Exanple
21 N[8-(4-am no- 1//-imdazo [4,5-c]quinolin-
1-yl)octyl ] nmet hanesul f onakkareplH3Usi ng t he gener al
met hod of Exanp
| - (8- ani nooctylé’ifl%%amq}%\%’[‘tﬁl§7’8(3? HEARBIPR- 4- ami ne
(3. 85 MMl Weda RSt 4LIMbIIH1 FBb ﬁfeulahemﬁon&hiderl de
(310 nm., 3.85 nnéﬁ f%gbrOV|ngOm§g
LN-{8-[4-am no- I//-|n1d.'a[4 5- c]qU|noI|n lyl]
octyl}nethanesulfonan1ﬁ-\: Nan of f white powder, m p.
153-1550C. Anal ysi s: Caljcul|at ¥t For~CHOH27TNS2S: %C,
58.59; %1, 6.99; 9\, F8TNUS, 8. 23; Found: %C,
58.40; 9%, 6.99; W, %5, 8.14. 1H NMR (300 MHz,
DMSO-d 6) d 8.20 (s, I'H), 8.03 (d, J=7.8 Hz, IH), 7.63
(d, J=8.3 Hz, IH, 7. 45 (m IHN7.27 (m IH, 6.91
(m IH, 6.63 (d, 2H), 4.59 (mHRH, 2.89 (m 2H)
2.86 (s, 3H), 1.86 (m 2H), 1.41.4°25 (m 10H): 13C
NVR (125 MHz, DMSO-d 6) 152.5, ?45 2, 143.2, 132.0,

30, 6R s9igh 054 Cramapotyiy- Bpengl s by WEmiGralss-

9Mn$111;1~)4 -anER8P5€ g, 227 mmol) in chloroform (150 mL) was chilled in an
4-am no- 2-(2- met hoxyet hyl )-1//-imdazo[ 4, 5-c] qu

aqetqmbllcrﬁ batly.| M@ﬂ@pyﬂu}fom anbrmek(@ﬁﬁﬁm ddunmoharAsgoviiadded. After

1. l7l§ }1%% (H% (gf &%;ﬁ?r)ldezw éFg g{]ﬁi’ﬁ ]/&g of anhydride was added.

After 3 hrs, the reaction mixture was washed with aqueous 1% sodium carbonate solution

(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),
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)butylJmethanesulfonamide as a white solid, m.p. 167.0-
167.8°C. Analysis: Calculated for C2oH33N50:S: %C, 58.94; %H, 8.16; %N, 17.18;
Found: %C, 58.79; %H, 7.92; %N, 17.02.
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| //-im dazo[ 4, 5-c]quinolin-4-amne (1.53 g, 5.11 nmol)
was reacted with/?- toluenesul fonyl chloride (1.07 g,

WG 2@2/006w63 ) to provide 750 nmg of L~-{3-[4-am npeRuU§R04/020607
met hoxyet hyl )-1//-im dazo[ 4, 5-c] qui nolin-1-yl]propyl}-
4- et hyl benzenesul fonam de as a solid, mp. 189-191C
Anal ysis: Cal cul ated for C23H27N53S 0.50 H2O 9%C,
59.72; 9, 6.10; 9%\, 15.14; Found: 9%, 59.73; %,
5.95; 9%\, 15.08. Exanpl e 2&xample 24
LA-[4-(4-am no-2-p Y, ,9-tetrahydrol // -
i m dazo[ 4, 5-c] quin T{%nﬂf ?%ﬁ%%%ﬁéﬁesul f onani de
NH2 HN -, IH@m&ﬁbbl[W @éﬂqﬁfnohn 1- _)llgxopyl}methanesulfonamlde
I -(4- amnobutyl) 2- pentyl -6, 9-tetrahydro-| #-imdaz
o[ 4, 5- c¢] quinolin-4- amné‘”‘(zl 50 g, 3.7 mml) in
chl orof orm (150 n) wasyekilNed in _an acetone/ice
bat h. Met hanesul fonic a hyr|‘b|'€\( o779 g, 3.7 mol) was
slowy added. After 1. AT ,'NO. 018 g of anhydri de was
added. At 2.5 hrs 0.019 g of “anhydri de was added.
After 3 hrs, the reaction m xtyre was washed with
aqueous 1% sodi um car bonat e sol H[dﬁ (3 X 150 nL). The
organi c |ayer was dried over magneSjum sul fate and
then concentrated under reduced fPessure to provide

conoiabtefy o LR Sl Bah G rauinotins-

argizie 2.01g) 6.dnEmbl) &nﬁfﬂy%ﬁn@@] 5245 e diP akly adeﬁﬁntﬁ@@@ ) was
of soljd sodium carbonate and 50% sodi um hydr oxi d

hepied %‘Flb%Ff?llétl?jh‘é@%obﬁa@e%e%t@pwlfommﬂdrmet(h 28 @ éé}usmol) was

o PSR SESh D a r BrSil e

remﬁyﬂ&l_lliv(elrt wap alldmwzﬂetoﬁtlﬂ.Bve%‘m(gﬁt ﬁ[‘ lfmemloh&ﬁlb(dglﬂ_ﬁwag' Gicmiched with
mat er i s slurrije t t acet at e e

oRERE I7F e SRR o Sp Wbt BRE F0IeBRO R H S xgaged with

chiréMrind T 0REHNNQ: v?er@ Qﬂ&y bvd n?agﬁes%]lﬁl%hﬁﬁg yﬁjl%??ci Ada the

i m dazo[ 4, 5-c] qui nolin-1-yl) anes onam
congerdrayedi undemrgiatd pmespurel @ ie Gesidue 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-
yl]propyl}methanesulfonamide, m.p. 208.2-209.6°C. Analysis: Calculated for
Ci7H23N505S8: %C, 54.09; %H, 6.14; %N, 18.55; Found: %C, 53.97; %H, 6.29; %N,
18.32.
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167.80C. Analysis: Calculated M C20H33NSO2S : %C,
58.94; 9%, 8.16; 9%\, 17.18; Found: 9%C, 58.79; 9%,

WO 2020035 17.02. Exanple 24 N PCT/US2004/020607

(3-[4-am no- 2- (et hoxynet hyl ) -

[ //-imdazo[ 4, 5-¢e] quinolin-I-yl]propyl}nmethanesul f onam
ide A mxture of
1-(3-aninopropyl)-2-(ethoxynethy|)-|//-inidazo[4,5-c]q
uinolin-4- amine (2.0 g, @Exénmpo?y, triethylamine (1.5
m., 15 nmol) and acetonitrile % 5 nl) mas heat ed unti |
a sol ution was obﬂﬁlﬁéﬁﬁnﬂﬁ%%é é@%@@%ﬁﬂ% anhydri de

(1.2 4 g) | fm éB .
At ot imia Aol TR B 3435 dhnPer S LR AR Sonamide
The reaction mxture was Ml owed to stir overnight.

' ' hed wi th aqueous 1%

S-aquedus | ayer was
P organlcs were dried

sodi um car bonat e solutihn‘ Th
extracted m@th chl or of e ]

over magnesi um sul f at It and then concentrat ed
under reduced pressure. re ue was dried under
hi gh vacuum for 3 hours to pro | 2.73 g of a glassy
solid. This material was recr¥§t allized from net hano

to provide 1.38 g of
LA-{3-[ 4- am no- 2- (ethoxynethyl)-l//-ln1dazo[4 5-c]quin

olin da. s .
oL "y uprom i rassu a0t eyt £yl 2.

nigthox§ethal)- IHNimit8zd 3,5 - dquinelin-4@misa(0922 g,9%4726m20]) Way reacted with

o] e 0o KB PO RIS e el R BB G
nib@lﬁtﬁ(?blﬂhggﬂafmﬂﬁa 1Y {e% &ﬁﬁolﬂﬁ'ﬂ%ﬂl]ai 2%51@§lp@cfpy@iﬂé‘tﬂé@sulfonamlde

am no- 2 dlnethyl -2-(2-
aﬁr@m@w@ﬂqryqi powder, m. 384- efwésr@] dumalysisi kalgulatedder € oHaNs05S -
o%ﬁ)llgzro 7/%: F@g? ;;LVI@ sgegﬁ\tio,\ﬁ%dé’& %%W%h%p&?&“}@”é’s' 10; %H, 6.58; %N,
12723{ &S] 4 Sarri%ng(ZcéEulated 2.17; found: 2.28 (Karl Flsher)

th h(ﬁrg\é S/Yl %Téqlr%/g@gmg%g}%&ﬁ, Fs. ‘] ﬂlzJ Pf(f)l '7@9'(21 1P Mz, 1H) .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);
13C 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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as a cream col ored powder, mp. 204.0-206.0 0C.
Anal ysis: Cal cul ated for CL9H27NS3S 0.50 H2O 9%C,
WG 20086030881, 6.81; %N, 16.89; %5, 7.74; Found: PEX/US2004/020607
55.10; 9%, 6.58; 9N, 17.23; %5, 7.51. % H20
calcul ated: 2.17; found: 2.28 (Karl Fisher). 1H NWR
(300 MHz, DVMBO-d6) d 8.36 (d, J=8.3 Hz, IH), 7.59 (d,
J=8.3 Hz, IH), 7.38 (m 2H), 7.20 (m IH, 6.49 (s,
2H) 4.81 (br s, IH), 4.3%xahbple26 |H), 3.82 (m 2H) ,
3.19 (br s, 2 .3, 02 J=6.
2 94\’ %% 4@14}% é-(%@%lmxygthyl)glbﬁ-lmﬁ@ &m @aléshrmlnzyl Jprom}-
DVMSQd 6) d 152 326 126.7,
126. 6, Jot. 5, %g%n%%i%%méﬁé %h%llﬁ%é%glf 51, lﬁf 51. 5,
39.7, 39.0, 28.3, 24.4NHR3.1; M5 niz 406 (M +
H) . Exarrpl e 26 N
L"-{3-[4-ami no- 2- ( 2- ‘r«o -\H/-lmdazo[450]qu
inolin-I-yl]propyl}- 0TNet hyI am no) napht hal ene-
1-sul fonam de NH USIt helgeneral nethod of Exanple
14 except that chloroformwag used as the solvent,
| - (3-am nopropyl) - 2-( met hoxy Nylc) [ //-imdazo[ 4, 5- clg
uinolin-4-amne (1.53 g, 5.11 M¥® as reacted with
5- di met hyl am no- | - napht hal enesw o chl oride (5.87
mol) to provide 1.45 g of
LN 3-[ 4- am no- 2- ( 2- met hoxyet hyl) -i i dazo[ 4, 5-
clquinolin-I-yl]propyl}-5-(di met hytanho) napht hal ene- |
-sul fonam de as a yellow solid, mp. 210-2150C.
0
5 égalo glln;‘qleggelnggtll ?r{%?@% ;%%@gr%% nggp?@ueilt 0 Q&Z)gwg&s:’used as the
scﬁv&@ l-wrgﬁﬁﬁo%%l)@?f?ah&y%ﬁlyl) 1H-imidazo[4, 5-c]qu1nolm 4-amine (1.53 g,
5 41ﬂnndmzla s Beacled writod-dmdthylhnproebyphihtietl tresesanyl orarrileles.87

m’r\|nl_c|il) 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 CysH3,N6O3S - 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)propyllmethanesulfonamide

R,

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)propylJmethanesulfonamide as a solid, m.p. 236.0-238.0°C.
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Usi ng the general nethod of Exanple 24,
| - (3-am nopropyl)-2-nmethyl-1//-

w0 modaanpst, 5- c] qui nolin-4-amine (2.0 g, 7.8 nmed)/UsE84/020607

reacted with nmethanesul fonic anhydride (1.49 g, 8.6

mmol ) to provide 1.2 g of 7V-[3-(4-am no-2-nethyl-1//-

i m dazo[ 4, 5-c] qui nol i n-1-yl) propyl ] met hanesul f onam de

as a solid, mp. 236.0-238.0 0C. Anal ysis: Cal cul ated
Ahalysi€: CalbidiRNIEAS 5H192~1§O|z£(3) 238,05%G3 33.320 6 Hy .582; Y9N, 20.72;

20.72; Found: 9%C, _53. %, 5.72; 9%\, 20.57. Exanple
Foynd: %C, 53.35; %H 572 %N 20 57.

L~-{3-[ 4- am no- 2- ( 2- net hoxyet hyl ) -6, 7, 8, 9-t et rahydr o-

1//-imdazo[4, 5-c]quinolin- 1-yl]propyl

} met hanesul f onam de NH2 OByamply 2&e general nethod of

Exarrpl e 24,

6,7,8,9-tet a@@r%ﬂngr 5 #ﬂ@?ﬁ{qﬁé) ge]qé;?)%ﬁ‘gxﬂ am ne

2.0 g, 6 d
énhyd?. e (1108 g M TR VTSR e

LA-{3-[ 4- am no- 2- ( 2-
nmet hoxyet hyl )-6,7,8,9-tge ygplr o-1//L-im dazo[ 4, 5-c] qui
nolin-1yl] propyl}nethapesyl f yrfamde~as a solid, mp.
150. 0-152. 00C. Anal ysi calrtul ated for Cn H27N5CBS:
uC, 53.52; 9, 7.13; %N\, 118. 34§, Found: %C, 53.27; 9%,
7.12; 9N, 18.37. Exanpl¥® 29
N-{3-[4-am no- 2- (et hoxymet hyl ) - H7 8, 9-tetrahydrol//-
i m dazo[ 4, 5-c] qui nol m | -yl ] propyl }ﬁei hanesul f onam de
NH2 Usi ng the general method of ERanple 24, except

that of or m wa f aceotnl ile,

| Ui SR el Bl 2 e BntaPul Rup tspyethy)-
694 9-tetiafl R ZIGY-dnRtazo[4,5-c]quinolin-4-amine (2.0 g, 6.6 mmol) was reacted with
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-1H-imidazo[4,5-c]quinolin-1-

yl]propyl} methanesulfonamide as a solid, m.p. 150.0-152.0°C. Analysis: Calculated for
C17H27N5058S: %C, 53.52; %H, 7.13; %N, 18.36; Found: %C, 53.27; %H, 7.12; %N,
18.37.

Example 29
N-{3-[4-amino-2-(ethoxymethyl)-6,7,8,9-tetrahydro-

1H-imidazo[4,5-c qumolm-l -yl]propyl} methanesulfonamide
N \I SN0
\H o
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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clquinolin-4-amne (2.6 g, 8.35 mmol) was reacted wth
nmet hanesul foni ¢ anhydride (3+ g)to provide 850 ng of
wWoA®spd30831 no- 2- (2- et hoxynet hyl ) - 6, 7, 8, 9-t et r abgTIUS20046020607
i m dazo[ 4, 5-c] qui nolin-1-yl]propyl } ret hanesul f onam de
as a solid, mp. 212.0-214.0 0OC. Analysis: Cal cul ated
for Cn H2Z7TN5O3S: %, 53.52; %, 7.13; %\, 18. 36;
Found: %C, 53.25; %, 7.16; %\, 18.09. Exanple 30
to/proyide [846 a1y ¢Tov- 23{43aﬂ1|ﬁﬁiﬂﬁxyﬁﬂﬂﬂyﬂnbﬁ1yl) 6,7,8,9-tetrahydro-1H-
| //-imdazq[ 4, 5-clquinglin-I-y nethanesulfonam

lmléézq{#tsé«atﬁgoltmé Y, eme/bhm%nﬁ% Oaﬁm afﬁﬁl sglid,ym.peg bl 14.0°C.
hy o
AR LUBNRC OGO DACPLEEE o, AR, ESS Ry e

SERopUoHOI16: YN, dR10Ae (2. 00 g, 5.32 mmol ) was reacted
wi t h nmet hanesul fonyl chloride (3+ g) to provide 1.38 ¢
of
L"-{ 3-[ 4- am no- 2- ( 3- phenoxypm ?gﬁ@-lll-in1dazo[4,5-c]q
ui nolin-1yl] propyl}nmethanesul fonam de as a solid,
mp. 176- 1780C AMdBy{érmlnGél-(étHMn@Q’pf@yl)QZSH27N5CBS
%C, 60.91; n o F %, RO. 71
5.08: O\, 11115 lc?zgﬂ %rﬁ]qéﬂngil )A/ll]pro;()))ld?methanésuﬁ namlde
L"-{4-[ 4-am no- 2- ( 3- pheApxypropyl ) -
| //-imdazo[ 4, 5-c]quinal I ngl-yl]buty t hanesul f onam
de Using the general \F 0 4, except that

pyri di ne was used i gyof acetonitrile,
hen xypropyl)-l//-| m dazo[ 4, 5-c

1- (3-am nobutyl) - 2-
] qui nol i n-4-am ne (2> G0 g, 1 mol) was reacted with

an excess of methanesul f oni c' hydride to provide 1.36

g of °S.

LA-{4-[ 4- ami no- 2- ( 3- phenoxypr oyl ) -1//-i mi dazo[ 4, 5-c] q
uinolin-1yl] butyl}nmethanesul fonam de as a solid, mp.

156. WsillewhelmeraAmﬂgpsliqf Ex@aipteul lateetpf that dlaefgio@sSsed in place

1‘6/5: glél %hanéHl (? amlriopropyl)!f-(f phenoxypropyl)/&fH—lmldazso.M,%g]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]quinolin-1-
yllpropyl} methanesulfonamide as a solid, m.p. 176-178°C. Analysis: Calculated for
C23H27N50;3S: %C, 60.91; %H, 6.00; %N, 15.44; Found: %C, 60.71; %H, 5.98; %N,
15.45.
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14. 31. Exanple 32
L44- (4-am no-2-net hyl -6, 7,8, 9-tetrahydrol //-

w0 modaanpst, 5- c] qui nol i n- 1-yl) butyl ] met hanesul POTIEs100d€020607
hydrochl oride NH2 NV N Using the general nethod of
Exanpl e 23, |-(4-am nobutyl)-2-nethyl-6,7, 8, 9-
tetrahydro-I//-im dazo[ 4, 5-c]quinolin-4-amne (1.00 g,
3.7 mol) was reacted with net hanesul foni c anhydri de
(0.96 g, 5.5 mol) in theEypmplentde of tri et hyl ami ne
(0.76 L, 5.5 nmmol)tra_provihde Q of nthe free base
of the desired pr%éﬁc&g.aﬂﬂlﬁﬁ{g%n&%gggxﬁrwg'corrbi ned
wi t h net hddbimifaza(4,6c)quineinrbg] badyl }aveithnbsul aahideo
anbi ent tenperature andthen filtered to renove sone
insoluble material. ThEMfiltrate wa educed to a
volume of 10 nmL and { gl vvi N hydrochloric
acid (3 nL). Diethyl )r 15~mM.)Owas” added and t hen
the m xture was co °f aifed under reduced pressure.
The resulting resid as urried with isopropyl
al cohol to provide awhite splid which was isol ated by
filtration and then dried to ovi de 0.46 g of
Lf-[4-(4-am no-2-nethyl -6,7,8, 8t etrahydrol //-
i m dazo[ 4, 5- c] qui nol i n4-yl ) byt y$3Qret hanesul f onani de
hydrochl ori de, mp. >250C. Analysis: Cal cul ated for
Cl6H25N52S 1.00 HA  1.00 HRO 9%, 47.34; 9, 6. 95;
N, Ysingthe geperabmethpd ofi Exaople g, exgepigthatogyridine, was, used in place of

e s ) . . _ _ _. . . . .
oL XS iyt 2P phemeyprogy el idagold Sdpyipotn-gramine
(2)08th pl 1] mehoeashydddehw ith as uxdessiafmelBaddsul fihic 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
C24H29N503S: %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-
1H-imidazo[4,5-c]quinolin-1-yl)butylJmethanesulfonamide hydrochloride

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,

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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J Triethylamne (1.1 g, 15.9 nmol) was added to a
cool ed (00C) solution of |-(2-
wa@piosoetoby/| ) - 2- butyl -1//-i m dazo[ 4, 5- c] qui nol | PEBUSIINNE0607
(3.0 g, 10.6 mol) in 1-nmethyl- 2-pyrrolidinone (100
m.). A solution of tosyl chloride (2.11 g, 11.1 mol)
in |l-methyl-2- pyrrolidinone (20 nL) was slowy added
in_a dropwi se fashion. The reaction was allowed to
tho Fikered targniavessome ipsehublameteriald Thediltrate masirereded to a volume of

r?iryng 'Eﬁeé\ H}%ll’(lf ?)\g&hpﬁq @m@r'gca}ﬁ}ui{: 21918:(2 E}%Bm@d‘ftéy\/ﬁger (15 mL) was

addsé bad then ltly: thixtire atak @BnRAGatkd Rddr@6duksd plekdug& dThd RBlting
acetonitrile (60 nmL) to provide 3.9 g o
res;n@ucf yay Q!ulamdﬁ’ﬂﬂglsopropyl alcohol to provide a white solid which was isolated by

SR8t b oA B L L I 7

| Gahsiakaftedc] mmom $Ha)Bum&thﬁmanf@ammydﬁ%h&9}de%i p. >250°C.

628 15 7 o, 62.52; %, 6 36 A,
Anatysiss c@é\lﬁg% og&:m NG.s"F 0T 06 H,0048 47 2% vl 6.95; %N,

17125, [F%uﬁ&%@mm?ﬂmté'@ %N HT%@'aZO[ 4, 5-c]quinolin-I-yl

)et yl ] met hanesul f onam’ anesul fonyl chloride
(1.27 g, 11.1 nmmol) was slowy added to a sol ution of
1-

(2-ani noet hyl ) - 2- butyl - 1 /FX3WRI§d3 o[ 4, 5- ¢] qui nol i n- 4- am
ine (3. O--(4l&niGomBltyl- i A imydaz8405 cJgbholth ) -y1Teasy1]-4-
reacti on was nmintai ned at ambient tenperature

overni ght and then imethxberssnesshonamidld t o dryness. The
resi due was conbi ned MAthmarn1d|chIoroethane and

wat er and then filtered §o°provide an off white solid.
The di chl oroet hane | ayer “was\concentrated to provide
an off white solid. Thél tuk é%TFB§DﬁBre conmbi ned and
then recrystallized f di met hyl formarni de to
provide 1.1 g of
Lf-[2-(4-am no-2-butyl-1//-imdgzo[ 4, 5-
c]quinoIin-I-yI)ethyl]nethanasﬂéﬂgnanide as a white
solid, mp. 210.0-21 1. O0C. Analysis: Calculated for
Cl7H23N5O2S: %, 56.49; %, 6 9N, 19.37; Found:
%C, 56.45; %1, 6.49; 9N, 19. 50y Exanmple 35

Triethylamine (1.1 g, 15.9 mmol) was added to a cooled (0°C) solution of 1-(2-
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
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,3H,7N50,S - 0.3 H,0: %C, 62.29; %H, 6.28; %N,
15.79; Found: %C, 62.52; %H, 6.36; %N, 15.88.
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| -[4-(l,!-dioxidoisothiazolidin-2-yl)butyl]-2-(2-netho

xyethyl)- 1//-imdazo [4,5-c]quinolin-4-am ne N Under
W@20050030gEN at nospher e, PCT/US2004/020607

| - (4-am nobutyl)-2-(2-nethoxyethyl)-1//-

I m dazo[ 4, 5-c] qui nolin-4-am ne (500 ng, 1.6 nmol) was

di ssolved in dichloronmethane (5 nL) and triethylam ne

(0.33 nmL, 2.4 mmol). 3-Chloropropyl sul fonyl chloride

(0.19 m., 1.6 mml) was a@demlptﬁiﬂpvm se and the

re S ol vent .
wel e s Wy B Finyee e s D S ethapgsutonamice

N, N-di net hyl f ormam de (5NH,) and 1, 8-

di azabi cycl o[ 5. 4. 0] undec_{{-ege (0.48 n, 3.2 mml) was

added. The reaction vvalest\l rrWZ hours and then

poured into water and extgasfed w th di chl oromet hane.

The organic | ayer was hed th water foll owed by

brine; dried (Na2SO4);~d€écant ed\ and evaporated to

yield crude product as a brown ¥ . Purification

i nvol ved flash col um chromat ©&gSaphy (silica gel,

gr adl ent elution with net hanol /'di chl or omet hane 100: 0

;8 et o g{a}]ﬁ%itjo{?% cg Oaée&ggg l | Z IW%Q slfor ?y added to a solution of 1-
5 (2Lar{u4méth 1200 D Rtabd aZSOJ: g Brn?-zt- 3.0g 10.6
I ) but ) - 2- %1 rretl hoxyet h I]h (Va [ r%n(ljlgfz:g[ 4, B c] ag?%l) Tnnfi)yndme
ﬁ“@ ra%ctlany@s IngRiptaingd ataambln@t tsmpﬂdturm‘{ﬂmlght and then it was

colm@%trffﬁ%ﬁ% dﬁ/_li%g;s 7111?21]\'%{%4 @89@4%}51@%\/5% %md 1%loro§t e 3nd water

ar(ddtieh ﬁliergd & ﬁpvﬂe@n off. \thhlZsohHH)T he dichforoéinighe Idyer v&&s Zoncentrated
Ejz 48 (bs , 4.54 (t, J 7.6 Hz,
tomwd%arggr (vs(hlte j;ohd 6Tl7e 'P%O so@ﬂﬁ werp @ll{l%&d ag,ﬁ)thergreglzls@llg_zgd from

10 N(t\ﬂulnfﬁéfﬁ%f&m%&u&é to p}owdeﬁl Wﬁ%mﬁ%u%ﬁ 1%3@0 4,5-

c]qsieokn- 1M)¢I}8’l]nm2$ulﬂ)ﬂﬁnﬁle ak 26vidte sind, rﬁ,p 22M0Q211. O°C Analy51s

70 4 4 4. 27.1
Calghyba e Ry SAC St e dls B, 1837agmungylocs s6.35: oant
6.98,%N61930. 965, 7.68. Found: %C, 57.52; %, 6.67;, N,
16.88;, %5, 7.71.

15 Example 35
1-[4-(1,1-dioxidoisothiazolidin-2-yl)butyl]-2-(2-methoxyethyl)-

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

L2
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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Exanple 36 2-butyl- 1-[4-(1

, 1- di oxi doi sot hi azol i di n-2-yl)butyl]-
wd kbosiovaexz o[ 4, 5- c] qui nol i n-4-am ne NH N H N UsP@imyus1ve4/020607

general nethod of Exanple 35 except that

| - met hyl - 2- pyrrolidi none was used in place of

di chl or onet hane,

| - (4-am nobutyl)-2-butyl-1//-im dazo[ 4, 5-c] qui nolin-4-
reatdiveé i o9 Tha Eesiiuavols dissalyed 'Erﬁldﬁ\édim\ithﬁformamide (5 mL) and 1,8-

d%;ag\y% E_)?gr M n%g l efn%r%g I48 cr:rlqu r3I 2d§m$ % was adde& 6Tlcl)g¥g?1lct)10nt was stirred
foR 78 Woiﬁls “ahd [t}fen(%@u}edqhmggﬂ AfldAtaZed W’h%&ﬂ&b)ﬂk&ﬂ{a}{é ] Thé’brganlc

i m dazo] quinolin-4-anine as a white solid
lay@3w & 1abed OGh wiattrNivRO W00y Mizs; dBE(Oda:6Y04) dBcaIm)%d(alhd e&aporated

5 to;yié'd ]ﬁgl%m_éﬂctﬁsz%gr%p&dl ‘_]Pugrlfs h&&nlenivpgvl_g ga;{%}éog{w%}l b]éq‘]an:atography
(sﬂ1<>'§. e(, tgradi’en? elition Wath Méthanos /dl&ﬂox%nﬂetﬁhn@ rTOO 6'1’& 94 6) followed by
m 4H), 2.22-2.12 (m 2H), 92-1.63 (m
regﬂ)stallg_zatqgn gBiacetonityleto prayidey 28w of @) [gﬁl (ltdlo)gdeisqth@zohdm -2-

o2 Q3o A Frr Y BSR4 oy 4 Yy cpaine

soffd, . pAs634-19876C. 29.7, 27.1, 26.1, 24.1, 22. o 18. 3,
13 8; I\/IS C) _mie 416, 2124 (416.212Q calcd fo
10 Hz, RMO-dand B-0d4d g HipLRB ST =%, 1.2 Hz, 1H);

7.2%(%@1;, J?}%.z,g.(gil 2%% 1}%)67%§ (d @J 78 Z 2 ﬁ%lﬁq 1}?%6 48 (bs, 2H),
4, |54 {QJ E4 @hﬁznzﬁ)z 3(&4t(t;d>ey6rﬁﬂhy rzﬁ) |3/29 qmsld)azqm 52 GhoeH8.93 (t, J
ol ek, Pt 3 Ha b B et BY et ghesul fonam de
13C-NMR (125MHz, DMSO-dg) 6151.6, 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,0H,7N505S: %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

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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O Part A A stirred solution of
4-chloro-3-nitroquinoline (17.3 g, 83.2 mol) in 200
waorkoosoozmehydr ous CH2C 2, under N, was treat edr@i/Uk2004/020607
triethylamne (23.2 nL, 166.4 mol) and
1, 2-di am no- 2- net hyl propane (9.57 nL, 91.5 mmol).
After stirring overnight, the reaction m xture was
diluted with 800 nL OFCHO washed with H20 (3 X 300
mfro)) tapeovide M5 gdFQ-btyl-1-[h@, Dﬂ@amocsonmiztolhdm 13Hbuky1]eid-
. aver Na2Sqg.4 and concentrated to giv

imydaa4, Sflque%olm 4-POH5 A5 S WIHteLFOW)IBrpo b?ﬁ@ 1768°Gi ami ne
‘%@%ﬁo}/@zﬁpﬁ&w%) y8hboy ;sok hdiz PANL7.& (1, $Y B 19N H), 7.41

(t-X 87161 Hz, A1) 726 (tnF 4-30 Npr GHands|(hL 28) ahd he, 12 760Hg, 2H), 3.18-

5 S0 ArDE) N8 2400 1 PN TR O3 IOTrE GRD: a5 Bkt 1=

7.0, QH? a4 )7 diycarpapgte (2.18 g, 10.0 mmol) was then
added o therapidly stirred solution. The reaction

%NM&(@SMHz,tIhM&Chdd)@vﬂéé G &5 hdr dt's 13280 b4, 126.2, 121.1, 120.0,
d e \VASYS t di tional
TR PR 2ot 2ot Bl b s AER ana

MSKOUWMGZSZWAMG Zﬂl@ctafoﬁrfoﬁchﬁN}@zLE eM&H)OH was then
treated with acetate

Apgl@aled Xgr %szé‘{spm% 7o€he0-89; aHr ¢ 0%0"1)4N o 8§\aé>sd7 7%dF6%1r %C,
) r 0 give a yellow solid that

6dv\\g§’ %tﬁ?gtigng\fta fgjjéé()%/ hexanes. The solid was
isolated by filtration and dried under vacuum
overni ght to give tert-buh}él
|, 1 -di met hyl - 2-[ (3-ni t r oqE#BPER74- y1 ) ani no] et hyl car ba
mat e (2 ¢ ﬁfh -GrhirRS2 -Fetl Slyn YRR WS Fnid28f4, 5- %qﬁnﬁ@ihlﬁtylﬂ’ﬂ of
tert-buty , | -di et hyl - 2-T(3-ni troqui no
yl ) ani noj et hyl car dmhyde@ﬂ}mt@neaﬂfﬂaaml ), in 150 m
of tol uene was treated vvi,@“_tp 0.3 g of 5% Pt on carbon

and shaken under H2 (3 a 2 3 Kg/cnmR) for 6 h. The

solution was then
\>/\o/\
0]
HN_ ~
S
(0]
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
1,2-diamino-2-methylpropane (9.57 mL, 91.5 mmol). After stirring overnight, the
reaction mixture was diluted with 800 mL of CHCI; washed with H,O (3 X 300 mL) and
brine (300 mL). The organic portion was dried over Na,SO,4 and concentrated to give 2-
methyl-Nl-(3-nitroquinolin—4-yl)propane-1,2-diamine (21.0 g) as a bright yellow solid.
Part B

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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filtered through a Celite pad and concentrated to give
3.04 g of crude tert-butyl 2-[(3-

w@eaosoaesnol i n-4-yl]-1,1-di met hyl et hyl car bamat BCEESH04/020607

i ght orange foam Part D A solution of tert-butyl

2-[(3-am noqui nolin-4-yl]-1,1-di nethyl et hyl carbamat e

(3.04 g, 9.21 mmol) in 50 nL of CH2CI 2 was cooled to O

OC and treated with triethylamne (1.41 nL, 10.13
rapiddy ptirgaibsobitivnx yideetaction Miginteead the®2lldvked tdQvalh tormmiblent

After 2 h, the reaction m xture was concentrated under
teppgTAta 2pd as stimed ayvrenighis 1\ addifiangl 40P Mgt disfestbypy! digarbonate
PR P e ERSORBRRT M Mhalestilh ol ey pegied with ety
actae (H09hoL) afdewashed tvith H M @RK)red base. cBicengamiapedioarvehs dried

taken up in 100 m_ of CH2CI 2 and washed with H20O (2X
ot s Ohend sngengiagetip ey oo wad Sopt e ol RESSRY
EANAl/RQRAES. TRE 88tlid WhSisb Rl vy M ao M MRY uREE! YdcBEnRYernight to

col utm chr omat ogr aphy (Siq 2, 80% Et OAc/ hexanes) to
giye vert-betyt 1,dedigethyl-2-[(3-nitroquinolin-4-yl)amino]ethylcarbamate (2.80 g) as a

-[2-(ethoxynmethy)-li/-imdazo[4,5-c]quinolin-I-yl]-
y‘%l,ogt\i%évrvéetrhyl et hyl carbamate (1.57 g) as a peach
Pgolored foam Part E A solution of tert-butyl

2-[2-(ethoxynethy)-I|//-imdazo[4,5-c]quinolin-l-yl]-I,
| di btselutionioy rerab¥hhd elipethylz2-4(3-mtroquinpkin-#- i n 30 nL

s g dt BESEE 413 Bty GLRY SRHSAUBRIGAR el fin 0.3 ¢

of F4®t oo carbon tind ehakers uhdee &t,d8 atuh,thK 3@mT)_foo® hadHictsobni@h was then
CH2Cl 2 d h ith 1% Na2 | uti X

GRS Vg st A S HICORGAR 1 S07 1108 Aiateh ou 24C-

axﬁifﬁgui%ﬁrﬁ@é‘yl]i‘i‘,qC&Hﬁﬁﬂrﬁe&l?l@ﬂba{tﬂatg by 8 1iERY JrakPetihm.
2-[2-(2-(et’hoxynet hyl') - 5-oxi do-1//-1m dazol 4, 5-

Pal §ui nolin-1-yl]-1,1-di methylethyl carbamate (1.58 g)

PR e A T R AT
(3%(?4;%' gmmirl) I:D?T(Jll);] M |25%)r}r1r1£ bg f@HIJ,etﬁl_?des%bBDéh 610 @Rl erehtbd Mthdriethylamine
(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
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,SO4
and concetrated. The resulting syrup was purified by column chromatography (Si0,, 80%
EtOAc/hexanes) to give tert-butyl 2-[2-(ethoxymethy)-1H-imidazo[4,5-c]quinolin-1-y1]-
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
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,SO4 and
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di chl oroet hane was heated to 70 OC and treated with 2

nmL of concentrated NHAOH solution. To the rapidly
wa@teospemdesol uti on was added solid p-tol uenesul POTYYE2004/020607

chloride (795 ng, 4.17 mmol ). The reaction m xture was

then sealed in a pressure vessel and heating was

continued for 2 h. The reaction m xture was then

cool ed and treated with 50 nL of CHCI 3. The reaction

cdﬂibeﬁttalt@l toigdvet e rbuty SR 2viethiox yi €hy 1) %o N @ECHBins ddAs{ 4,60
and brine. The organic portion was dried Pver

ﬂm@@rlayﬁhl Autimgthylesideprbamale (le>§ Beasylight browgsfoam: j ghy

pmm oil. The resulting oil was purified by colum
chromat ography (Siq 2, 2-5% MeOH/ CHCl 3) to give
t er t Aoluyibn of tert-butyl 2-[2-(2- (ethoxymethyl) -5-oxido-1H-imidazo[4,5-

CIgy RO LAy SR REHY B Pl DA D D 9k o>

dlgfﬂ fbe Haﬂ@@vaﬁ' ﬁédté&’\fofﬁ)a‘@ %Iﬁq{féate@ Wil % nlubddoncentrated NH,OH

4-'am no- 2- (et hoxynet -1//-1mdazo[ 4,5-c]quinolin
soldtiopl ]Tol the daplrﬂy btytred d:qhhtcmnr\bmmlded §alidbtoguen8silonyhatilyride (795

Iv din 10 niL of Et an reated with 10 .
b7 el i TR AEEE e P G PR Vs Apd Meating
wh@ntifA& foP D hMPHe YEL WA niCRA Wik @eﬁi cEAEE Y th QLW HR Y@ L of

reduced pressure. The resulting yellow solid was

CHCslns dlhgecaction Boxtre whs tHROwashkdeith He@eldoWGOckdngor (3X) and

];hg:%)?%\gli anl én lwgg Sge({"a \i28 ‘Nai%? %\dd ggg}t}a?e% tg%lII\?eQHé product as

a I‘igm%%lwi ail eﬂqublﬂﬁlﬂ@@nll Utab pmﬁmﬁcd/maﬁnbh@mam@rﬁ;&@t(smz, 2-5%
and the conbi ned orgfnlc

MOV B i - AN TOR o B ol
LR R B BEPR 260 s o o
P4BG8 ny) as a light brown powder. m p. 161.0- 162.0
5. a0t gbudt 2 apings2 Gpiomelbef ¢ Jgmidiibta i eyrete -1
dlh@hylez}éﬂgarﬁﬁ'gge (1] 26 g13 @il-’—l) nﬁn(?l) W‘%S t(]lsé'(’?lveg) 10 nZL S Et@dAnd treated.
with 10 mL of 2 M HCl in EtOH After heatmg at reflux for 2 h the reaction mixture was
cooled and concentrated under reduced pressure. The resulting yellow solid was dissolved
in 50 mL of H,O and extracted with CHCI; (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,SO4 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.
m. p. 161.0-162.0 °C;
MS m/z 314 M + H);
"H NMR (300 MHz, d¢-DMSO) & 8.30 (d, ] = 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
(br s, 2H), 4.61 (br s, 2H), 3.52 (q, J = 7.0 Hz, 2H), 1.61 (s, 2H), 1.31 (t, J = 7.0 Hz, 3H),
1.07 (s, 6H);
13C NMR (75 MHz, ds-DMS0) & 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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(br s 2H), 4.61 (br s, 2H), 3.52 (q, J = 7.0 Hz, 2H),
1.61 (s, 2H), 1.31 (t, J 7.0 Hz, 3H), 1.07 (s, 6H);

wd 30586 75 MHz, d6-DMSO d 152.4, 151.1, 145p@T/US2004/020607
134.3, 126.8, 126.7, 121.7, 120.8, 115.7, 65.6, 65.2,
55.8, 52.5, 29.2, 15.4. Anal. Calcd for CL7H23NSQO 9%,
65. 15; 9%, 7.40; 9%\, 22.35. Found: 9%C, 65.04; 9%,
7.52; 9N, 22.07. Part H

Aral. CalofnfonG 2L b Er Wplf; Vel 1-40; HoXy 2B hyHopndy 76Ci 6.0 20H,

[ 4, lqui nol i ne-4- am ne (111 ng, 0.355 mol) was
752 ésl\?jlz\?oj in 5 nm of anhydrous CH2CI 2 and cooled to O

PaA® under N2 To the stirred solution were added Et N

(99 n, nmol ) and net hanesul f on chl oride (28
d23"emm903 refndpropd) 2o paethizsl- 1§l -insdaep [ #.9-alatineling-4-

o T TSR S0 PSP oo
°Cambet NOMTd the Blijred Id1atic QaﬂélaﬁdécﬁE@N (Vg Lsepanahely agdd

washed with H20 éZ X5 and brine, dried over Na2Sq
methagasilioarcederide (88 p@ntéﬁ rmeellon @@djtmrre@@gn avap gllgwedtogwarm to

m% } %&m%l%lé&ol LS ) ?B%Véctlo% thiXturé r\wa(s)t en ocﬁlreg&he\é b(y adg)%on of

satbfatddN{HC ankdlatich (Sahhy XYK@&%XI{& tdyer whetepadheddnd wdshe With
olin-1-yl]- 1,1- dinethylet I}met hanesul f onam de (75
Hz@g()? X8 m K paing slited over NasS sn@cq.ncmtr@e@@dwdw @gssure to

oy i, A TR P 0, 6, b
gaxelbicl2-[3-amio-3; (ethoRym8thsl) HE- 1d1iH|)tzo[47 53 quidelih-11F1,1- 3,
dlqetgge@ﬁn%aneg.?l@g gj?: (g? n'gs_l)as a Qm;tgé? o br_ ? OZII:DIZ:

m ézHi@S %)1?60(0 "NMVR 2 (75 fﬁz( i 3) d 1%228 “150?18,: "0

MS 4% B2 (M5.1); 127.8, 127.6, 127.2, 122.2,

' NMR (300 MHz, CDCLy) & 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, J = 7.0 Hz, 2H), 3.02 (s, 3H),
1.55 (br s, 6H), 1.29 (t, T = 7.0 Hz, 3H);

B3C NMR (75 MHz, CDCl;) 6 152.0, 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 Ci3H,5Ns0;3S0.75H,0: C, 53.38; %H, 6.60; %N, 17.29. Found: %C,

53.49; %H, 6.23; %N, 16.93.
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120.6, 116.0, 67.2, 65.4, 58.4, 55.8, 45.3, 26.6,

15.3. Anal. Calcd for G 8H25N5(3S'0. 75H2O0. C, 53. 38;
wOR)0560865 9N, 17.29. Found: %C, 53.49; %, 6.23r/U¥NN4/020607

16. 93. Exanpl e 38

LN-[4-(4-am no-2-nethyl -1//-im dazo[ 4, 5-c]quinolin-I|-y

[ ) butyl] et hanesul f onam de Usi ng the general nethod of

Exanmple 1, |-(4-am nobutyl)-2-nethyl-1//-

i m dazo[ 4, 5-c] qui nol i n- 4-Exxampde 8&. 00 g, 3.7 mmol ) was

r ted wth etha | f.on h] ori de 11 22. :
bl Crtigh 2 RS B gt Gk EAlopielifs s Dy lhgieSytnamide
inidazo[4,5-c]quino|in-NH%I)butyl]ethanesulfonanide as
an off-white solid, mp %9.7- 211. 60C. Exanple 39 M

{ 4-[ 4- ami no- 2- (cycl opNopy e hyl ) -
1/7-im'dazo[4,5-c]quiIh1o N1-

yl ] butyl } met hanesul f i de| NH, Using the genera

nmet hod of Exanpl e 38 t B ®xcept that chl orof orm was
used instead of di chl oronet han
| - (4-am nobutyl)-2-(cycl opropyl ﬁhyl -1//-imdazo[ 4,5
- c]lquinolin-4-amine (1.00 g, 34Z$nwol) was reacted
wi t h nmet hanesul foni ¢ anhydride (1029 g, 7.4 mol) to

provide 0.42 g of .

L74- SA%@F senddalingbodpf Bramried n(4-ammebriDede Ryl 4 H-
il A0k fqlirotix 4l Beox | 1 0B LA b AR Radd 3 PR RW ony!
solid, m'p. 199.7-200.70C. CYTOKI NE | NDUCTI ON | N HUVAN

chtveide $2.Ah nilp 22i3tmmobtargro ideo¥idme eif IV-[dy(@t ammagsmetbet 1 Ho

iR LR Rl e B ATR RS Rl el s m - 2107

21iiP€r feron and tunor necrosis factor (a) (IFN and TNF,
respectively) secreted into culture nedia as descri bed
by Testerman et. al. In "Cytokine Induction by the
| mmunonodul at ors Iniquing%m%gge 27609", Journal of
Leukocyte Bi ol ogy, 58, 365- ept ember, 1995).
N-{4-[4-amino-2-(cyclopropylmethyl)-1H-imidazo[4,5-c]quinolin-1-

yl]butyl} methanesulfonamide

Using the general method of Example 38 Part B except that chloroform was used
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.
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Bl ood Cell Preparation for Culture Wole blood is
coll ected by veni puncture into EDTA vacut ai ner tubes
wo easobsees t hy human donors. Peripheral bl ood PCT/US2004/020607
nononucl ear cells (PBMCs) are separated from whol e
bl ood by density gradient centrifugation using
Hi st opaque(r)-1077 (Sigma Chem cals, St. Louis, M.
The PBMCs are suspended at 3-4 x 106 cells/nL in RPM
1640 nmedi um cOMTaOKANEINDLJOA TG &N HidMiAMN CERISMm 2 mM

L- gl ytam.ne and 1% penj.cillin/streptonmycin saol ution.
(R BB Bhyn Difgd Chlsssten SR HETDR s EMake Grdgtion by
cotlolindd FtthdRERIBNS t@d’ti‘vkt? id ba3sd6n tHel théHsBreRleat &Sinterferon and
star, Canbridge, MA or Becton Dickinson Labware,

tupnuesirosisPactor (A FNomtl AN, mespastivety) atcrotet inte colturRBmdia as

ey Byttt B Sy BuERTRR S Lo do ey
InSgilifduiade S(IBD), Joudrnel @M{@@?@Bﬂﬂé%}& 58863012l (Semefber, 1995).
(0]

exceed a final concentration of 1% for addition to the
culture wells. Incubation The sol uti on of test

IS . O MMto the first well

BBQ&EQH@Q:a? 'qgﬂca{rgte and serial (three fold or ten

f ol dyhelielblidaddr soldsceedroeniplihetufdis BDSpensiuahetr fibthRom

added to the wells_in an equal vol une ringing the
heplthy h%%ﬁofimﬁas- Fswiehsret bloodonpe %écﬂésﬁ’B%g%)aaﬁfg@meé from

. . . _ ] : ) ¥ 106

B B B T e o SR ey T S
Cheindeals, (it ey Mi0). yTierRBMGs rard susphaeddt 3-6rx 105 celts/ L in RPMI

at 370C. | % car bon di oxj d . .
1630 i e g e BT s S B Lestumingang: 6 oo
peﬁfcﬂliﬁ/@ﬁ%gébﬁlyrﬁﬁ@ofu%n PREVT BbmpleRy. Pie BRVQ duBpRrisiodG9added to 48

at 4 he cell culture supernatant is removed
wepl fla battemestarile tigsge gpitwrp plasgsd Costar, Cambridge, MA or Becton Dickinson

Labware, Lincoln Park, NJ) containing an equal volume of RPMI complete media

containing test compound.

Compound Preparation

The compounds are solubilized in dimethyl sulfoxide (DMSQO). The DMSO

concentration should not exceed a final concentration of 1% for addition to the culture

wells.

Incubation

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

24 hours at 37°C in a 5% carbon dioxide atmosphere.
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pi pet and transferred to sterile pol ypropyl ene tubes.
Sanples are maintained at - 30 to - 700C until

w@nabyeioss The sanpl es are anal yzed for i nter fBeDOS100§/020607

and tunor necrosis factor (a) by ELISA Interferon (a)
and Tunor Necrosis Factor (a) Analysis by ELISA
Interferon ( ) concentration is determ ned by ELI SA
using a Human Multi-Species kit from PBL Bi onedi ca
Sdpatatipat ori es, New Brunswi ck, NJ. Tunor necrosis factor

TR LA bt ok 1 L2, 5
Mbor %?QMTS Thil¥ell QﬁlttP B @ﬁﬁ@nﬁ‘ﬂ@rﬁ is readvEl Q8@ a Fhile g@?gropylene

tabl € below lists the | owest concentration foun
pipetdnd gransfereed tersmmlapoilypmﬂeomt:s cS@mp@staramnamtauﬁ@im &30 to -

B ek TBE o6 e SR D TR et o
(ch BgELESA ed concentrations (0.12, 0.37, 1.11, 3.33, 10
and 30 M. A "***" jndicates that no induction was
seen at any of the tested concentrations (0.0001,
Inflrfflh (aS’ar&’lem%o}Ne&oﬁyﬂa&& A hnaféls Pyiigshnduct ton i
omeaT CetT | Ef fectTve ncentrati on

( nMInNufmef(oa) edmeﬁmﬂm l's'détenfrmhleci;bpsuss&amhgh HurfanI¥Multi-Species

11 2 0,37 1.11 3 1.11 1.11 4 0.04 1.11 5 0.01 0.12 b6
klbfrgn;l P@Iaﬁlomedlcal Laboratories, New Brunswick, NJ.

Tumor necrosis factor (o) (TNF)concentration is determined using ELISA kits
available from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or-
Pharmingen, San Diego, CA.

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 pM). A “*¥*%> indicates that no induction was seen at any of the tested
concentrations (0.0001, 0.001, 0.01, 0.1, 1 and 10 pM).

Cytokine Induction in Human Cells

Example Lowest Effective Concentration (LM)
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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7 0.04 0.37 8 0.01 1.11 9 0.37 3.33Cytokine Induction
in Human Cel | s Exanpl e Lowest Effective Concentration

w@ pdds/oddoaper | nterferon Tunor Necrosis Factor BOr/0S1H84/020607
1.11 11 0.01 0.01 12 0.01 0.01 13 0.01 0.01 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

Cytokine Induction in Human Cells
Example Lowest Effective Concentration (uM)
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 *E

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 *E 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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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 0.12The
wWEe@seodnes nvent i on has been described wth refBCEIS®/E@0607

several enbodi nents thereof. The foregoing detailed

description and exanpl es have been provided for

clarity of understanding only, and no unnecessary

limtations are to be understood therefrom It will be

appartenresent inh@sendlss béeadieseriiel evithr fefdrératk torsgvrat kmbgéisnents

de to th .1 bed enbodi t i t hout. .
th%%%%?ﬁae?éreg?@%d@ﬁﬁeg E?s?fl%tlih@%sfe%@é%%a%geanﬁ%ﬁﬁ?mr clanty
of;{lﬂﬂ'&staﬁ(hﬁg SROPE o St cdsBMS HnlitRioad 218 bOREdPRodd Meted@m. It

to the exact "details of thé conpositions and .
wiglthelappanceisto diesse skibled it eitrihat menyrchtaiges chyb¢ mede to the described

en%_baolagllileargse W%Ilo&t%%pgr{ig!g %mt tﬂg tSplil:’l?llrll(P gvc'og\yég—thle %nvcejﬁ@clnll\./EHlds,the

scdpd FthdmaBhtir sho(RIHIO Ky MRIiteY ko the/ekadt M@ ag 6f the 2ofbadHiot and
i n- 1-é£%;1,1-_d|nethylethyl}nethanesulfonan1de, or a

stipplarasaleenntbied Aetein, hecreienby diedanguaghet thetlaims that follow.
phar maceuti cal conposition conprising a
therapeutically effective anount of a conmpound or salt
of claim1l and a pharmaceutically acceptable carrier.
3. A nethod of inducing cytokine biosynthesis in an
ani mal conprising adm ni stering an effective anmount of
a conmpound or salt of claim1 to the animal. 4. A
met hod of treating a viral disease in an ani nal
conprising admnistering a therapeutically effective
anmount of a conpound or salt of claiml1l to the aninmal.
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5. A nethod of treating a neoplastic disease in an

ani mal conprising admnistering a therapeutically
wetbdosobioge anount of a conpound or salt of cl ap@r/U1S1004/020607

the ani mal .

WHAT IS CLAIMED IS:

1. 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.

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

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

3. A method of inducing cytokine biosynthesis in an animal comprising administering

an effective amount of a compound or salt of claim 1 to the animal.

4, A method of treating a viral disease in an animal comprising administering a

therapeutically effective amount of a compound or salt of claim 1 to the animal.

5. A method of treating a neoplastic disease in an animal comprising administering a

therapeutically effective amount of a compound or salt of claim 1 to the animal.
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