10 DEC 2003 WO 00/ 76505 PCT/ US00/ 15702 Ani de Substituted I mi dazoqdi hdiEGe003
Field of the Invention This invention relates to i m dazoqui noline conmpounds

t hat havewamoagdege 5 contai ni ng substituent at the 1-posi ti’g?%ﬁ&%’h?

pharmaceutical conpositions containing such conpounds. A er aspect of
this invention relates to the use of these conmpounds as imunonodul ators,
f-or inducing cytokine biosynthesis in animals, and in the treatnent of

di seases, including viral AmsidesepkasitedIfide8gemolines Background of the
I nvention The first reliable report on the | Himdazo|[4,5-c]quinoline ring
system Backman et al., J. Og. Chem 15, 1278-1284 (1950) describes the

synt hesi spRfg énh@-ﬂm!pﬂw- 8- N .
qui nol i nyT)-2- - m dazo[ 4, 5-c] qui nol i ne for possible use as an
antimal arial THyemvenGoi sdafeent imidazynineifesopouds ol havifsihiddt ed

1H im dazo[4,.5-¢C ui nolines were 15 reported. For exanple, Jain et al., J.
Vet Cherfeniming 5SRSaGs atES o iogy aiei phetmicsenca srppositons containing

1- [ 2- (4- pluBRkbE¥bIRISh i b SaZh 4 vl Y AgLL neas _a possi bl e

anti convul sant gndrﬁ%aﬁdiiug\%i%ar a%%ﬁ%eﬁkﬁg%‘%}ﬁg%&a[%\?see?ﬂ%?ﬁcc@%’ﬁ‘?‘dﬂbs.
85, 94362s inramemodutavess.rfepmdnedg setodirel bidsyaKekiviig aziofAs, an8 IltHenRaihgs, and
Berenyi et. al. .  J. ter.ocyclic em 18, 1537-1540 (1981), have reported
certain f)-fg)'(asgfl%ﬁsdlgfl 51,35“?8%’(‘,‘% E]‘Eﬂpg%l“icr‘i]é??“@ertai n

1H i mi dazo[ 4, 5-c] quinolin-4-am nes and 1- and 2-substituted derivatives
thereof were later found to be useful as antiviral agents, bronchodil ators
and!0 € iomre described in, inter alia, US. Patent Nos.

I
4,689, 338; 4, i 9. .624: 5 .037,986: 5,268, 376; 5, 346,905; and
5, 389, 640, al |ﬁ’%1§i§ﬁ‘§3ﬁé%?é%‘§’ ‘i’hﬁgé&ﬁ%ﬁd&%"iﬁSFQHE‘PHI*B%/fl%wﬁ%o%aCWr e
cont i nuest ulo, Jo@ré rClemeds, 1278284 (TOSOrQAIRR thd & nitdd FYSEeMenbal gexanpl e,

EP 894 797.describes i m dazoqui noline conpounds 't hat bear an am de
cont ai ni AYIOSKES-Ig- 1 Hrimidazol4.5 edavineling. forhessibde insecascompGmutsiadf t hi s

2 het or oogal S s PP S b BB Pt S e e | ™
i mildaz opyenogiede Fanexampleaziniahol. iMed. ctiepoungdsp. BAa (TOBSNayRhestizdaps de or
urea cont.ainin ituent,.a 1-position. The conpounds described in
this pub%@é‘gi’ﬁ"gjn?'ifs{%%&ﬂcﬁ Y‘d‘i‘ﬁ‘ﬁ{lgﬂ"%ﬁﬁﬁqlﬂﬁf]ﬂw@ab@q ay upossibiher ei n t he

am de or anti@avhisdft dAEGariOGsMDIUYerO SRR aFAMROQ 3 SERZmNLL 38eB44S part of
a heteroqu%l ic ring. Despite these attenpts to 1den rpounds 't hat are

useful a&!q/0mirRee Fopsn sevest droxaiinidazoHeY-elquinalinenanil Meranyi eesd Jf or
conpoundsgietddddyel; R Bl '3“]9 Late 1he im‘m:. ne response by
Cnduct i oS v;/: 1?)@:5%11; lg?’ol?}?ﬁt fh%gidsg)gl Pfale repor}ela tentain - oxoimidazo[4.5-

20 clquinolines.

Certain 1H-imidazo[4,5-c]Jquinolin-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

25 incorﬁorated herein by reference.

There continues to be interest in the imidazoquinoline ring system. For example,
EP 894 797 describes imidazoquinoline compounds that bear an amide containing
substituent at the 1- position. The active compounds of this series require a terminal
amine substituent that may be incorporated into a heterocyclic ring. As another example,

30 WO 00/09506 describes imidazopyridine and imidazoquinoline compounds that may have
an amide or urea containing substituent at the 1-position. The compounds described in

this publication as having utility contain a I1-substituent wherein the amide or urea



or other mechanisms. 5 Summary of the Invention W have found a ndd OE£s<003
of conpounds that are useful in inducing cytokine biosynthesis in aninals.
Accor di nglvp,00té805 | nventi on provi des i m dazoqui nol i ne- 4- anPR&USAES702

t et rahydr oi m dazoqui nol i ne- 4-am ne conpounds that have an am de cont ai ni ng

10 substituent at the 1-position. The conpounds whi ch have been found to be
useful inducers of cytokine biosynthesis are defined by Fornulae (1),

(1a), andnittdgen isyparthf aheledntﬁfﬁhfedng nDcmwéhmaarpmptsnﬂn@pntlﬁm@@apw#@whds

share the gene structural for R are
as defi nea‘geh éﬁlﬁ‘s PBPUBELHPOMHST n%’é a{\’}?lﬁ %d:frcr’ﬁ B@?ﬁgq}%l a),
and (1b). hm?mhrauﬁny t@moabRee m&qmmm ra@vsa!;e @9rmm¢nd§opéytmnauioa§mbés¢s)
(Id), and 20 (le) as defined herein, which conpounds are also useful as

i mune r espoteemephiitisras.s  and whi ch also have the same general structural
formgla (1) above. The compounds of Fornulae (1), (la), (Ib), (lc), (1d),
and (le) are useful as immune response nodifiers due to their ability to
i nduce cy&aktmsrPbomheThRestion and ot herwi se nodul ate the i nmune response

when adnmintstered to animals. This nakes the conpounds 2 10 DEC 2003 WO

00/ 76505 PCT/ US¥oha7ismndgatem clpss afisemporadsibatare psefubinipdicinggytokine

condi tiongsuch,as viral |s ase g t ch

changes i RCHBPEHMTHhE RS ! r&?%@ }hrlls\u/{egr% ?%élnhﬁh}’@ ?mld?z%@lﬁg-n% LHE-4*dnine

phar maceuthg @étraﬁ?d%ﬁﬁldak@@ﬁn@l&&tﬂaﬂhﬁtgcdﬂ@uﬂdmm Raveesmnde comdining ng
conpounds, and nethods of inducing cytokine biosynthesis 5 in an ani mal,

tredling substitegnt Artbedtpasitiom Hie eamprands whinhdrave pesnt fongd b browsieldequcers

di sease i [ ryi

oy (1 ot R By RS bl O G ERRL T aha TR Whigh bl dcsil

synt hesi zinfigte dbRilGRfPOThes: @me}idihads shwﬂthecgmnamdstmcrturekﬁaiadhlat(b)s useful in
the synthesis of these conpounds are provided. 10 Detail ed Description of
the Invention As nentioned earlier, we have found that certain conpounds

i nduce cytokine biosynthesis and nodify the i mmune response in ani nals.

Such conpounds are represented by Fornulae (1), (la), (1b), (lc), (1d),

and (le), as shown below. 15 The invention provides pharmaceuti cal

conposi tions containing a therapeuticalhp, effective amount of a conpound
of Formula (1): (I)

15
0y
wherein R, R, and R are as defined herein for each class of compounds having formulas
(1), (1a), and (Ib). The invention also provides novel compounds of formulas (Ic), (Id), and
20 (Ie) as defined herein, which compounds are also useful as immune response modifiers

and which also have the same general structural formula (I) above.
The compounds of Formulae (1), (1a), (Ib), (Ic), (Id), and (le) are useful as immune
response modifiers due to their ability to induce cytokine biosynthesis and otherwise

modulate the immune response when administered to animals. This makes the compounds



20 3 10 DEC 2003 WD 00/ 76505 PCT/ US00/ 15702 wherein Rt is 10 DEC 2003
-al kyl - or -alkenyl-NR3-CO R4 wherein R4 is arylpcrhiehsifes vl -

al kyl or alokenéy%?, each of which nay be unsubstituted or substituted by one

or nore 5 substituents selected fromthe group consisting of- -alkyl;

-al kenyl ; -al kynyl; (alkyl)0_1 -aryl; 10 -(alkyl)o- -(substituted aryl);
- (al kyl) I | A
ot o ey e gk pu et e

i - het er oaesponsivexd sthdhydhpfigesi m(tbmhmnmnutespbrhei eroaryl); -COar yI

_ %_'SUbSth uot d ar Xnﬁowgﬂ( Cqupd%g?)g%?{%@nfal %r&éﬂsﬂpo%tgk:%;tteggnghgt eroaryl )
e
- P( O ( OR3» 2n anhing; Extdgal Wydl infeetiNdy 1n4an\/ﬁ11®®1/ GBS réating a neoplastic disease in
an animal by administering a compound of Formula (I), (Ia), (Ib), (Ic), (Id), or (le) to the
animal.
In addition, methods of synthesizing the compounds of the invention and
intermediates useful in the synthesis of these compounds are provided.

10

Detailed Description of the Invention

As mentioned earlier, we have found that certain compounds induce cytokine
biosynthesis and modify the immune response in animals. Such compounds are
represented by Formulae (I}, (Ia), (Ib), (Ic), (Id), and (le), as shown below.

15 The invention provides pharmaceutical compositions containing a therapeutically

effective amount of a compound of Formula (I):

(D

20




10 DEC 2003 PCT/ US01/ 15702 -hal ogen; -NO.);

- O hal oal‘gélgéql?s:o

or heteroc

-(substi tut
- het erocycl yl ;

0XO0;
R5 is an aryl, (substituted aryl),
het erocycl yl or (substituted heterocyclyl) group;

g:O hal oal kyl; -OH -5H, and in the case
orRgis (Cl-loaikyl)-NR3-(C I-1I0alk
(substituted heteroaryl),
R2-is selected fromthe
group CO”%&%EHPQ of :  -hydrogen;. -al kyl; 15 -al kenyl;
ed aryl); -heteroaryl; -(substituted heteroaryl);
-(substituted heterocyclyl); -0-al kyl ;
-al kyl - O al keny] ;. and .-al kyl or al keny] substituted by one or
substituents s léétwleg-“ °Q@ﬁ"§h§%&@1 R4 whereat Ra syl betprgpgen;
-NCR3) 2; o GO NORE)2: a3 of FRIH st - REGoR003
?]1%% 2k C&? eatly o 3 aﬁ(ﬁkﬁfo@ﬁﬁ%bsmﬁtemr99}5521%9§b);'09c ol?e

PCT' / USO0 OClL.1
5 substituents selected from the group consisting of:
-alkyl;
-alkenyl;
-alkynyl;

10

15

20

25

30

-(alkyl)g.,-aryl;
-(alkyl)o.1-(substituted aryl);
-(alkyl)g.;-heteroaryl;
-(alkyl)p.;-(substituted heteroaryl);
-O-alkyt;

-O-(alkyl)o.;-aryl;
-O-{alkyl)o.;-(substituted aryl);
-O-(alkyl).;-heteroaryl;
-O-(alkyl)g.)-(substituted heteroaryl);
-CO-aryl;

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

-CO-(substituted heteroaryl);
-COOH;

-CO-O-alkyl;

-CO-alkyl;

-5(0)¢-2 -alkyl;

-S(O)o.2 —(alkyl)o.;-aryl;

-5(0)p.2 —(alkyl)o.;-(substituted aryl);
-5(0)o.2 —(alkyl)o.1-heteroaryl;

-S(0)p.2 —(alkyl)e.;-(substituted heteroaryl);

-P(O)(OR3)3;
-NR3-CO-0O-alkyl;
-N3;

10 DEC 2003

| kenyl ,
&Wherei n

- hal oal kyl ;

il

het er oar yl ,




-N3; -aryl; -(substituted aryl); 5 -heteroaryl; -(substituted 10 DEC 2003 |

het er oarywleos76sdiet €rocyclyl; - (substituted heterocyclyl);pcrngdoatyk; and |
10 -CO heteroaryl; each R3 is independently selected fromthe group

consi sting of hydrogen; Cl-10 alkyl-heteroaryl; Cl1-10 al kyl-(substituted
heteroaryl); d,,() alkyl-aryl; Cl.10 alkyl- (substituted aryl) and C1-10
alkyl; nis 0 to 4; _hal&eegnd each R present is independently selected from
the group consisting of Cl.10 al kyl, Cl1-10 al koxy, hal ogen and
trifluoromethyl, or-MOpharmaceutically acceptable salt thereof, in
conbination with a g@ggapeutically effective carrier. The invention also
provi des pharnmaceuti ¢al conpositions conprising a 20 therapeutically
effective amount of -galsgrpeund of Formula (la): 6 1 0 DEC 2003 WO 00/ 76505
PCT/ US00/ 15702 wherein R, is -al kyl-NRs-CO- R4 or -al kenyl-NR3-CO R4
wher@in R4 is aryl, -Qeradeadselyl | al kyl or al kenyl, each of which may be
unsubstituted or S“@ébi-ﬁa%ﬁﬁ)gby one or nore 5 substituents selected from

t he group consi sting of: terocyclyl; -(substituted heterocyclyl);
-(al kyl')o.1 heterocyoBy!; -(alkyl)o_i(substituted heterocyclyl); 10

-O (alkyl)o_1lheterocyclyl; -O(alkyl)o j(substituted heterocyclyl);
-S(0)0-2 -(al kyl)() :glﬁaa@réfr Bdhe F3se;of alky). allgmy).@r hetegpoyglyl.faxo1 (subst i t ut ed

het erocyclyl); R2 i%rﬁ§h§0ted fromthe group consisting of: 15 -hydrogen;

~al kyl; -alkenyl; “-ary
‘@‘(Ci-lOaIk)’n‘NRa'(CI-IOa]le)'RS

10 wherein Rs is an aryl, (substituted aryl), heteroaryl, (substituted heteroaryl),
heterocyclyl or (substituted heterocyclyl) group;
R is selected from the group consisting of:
-hydrogen;
-alkyl;
15 -alkenyl;
-aryl;
-(substituted aryl);
-heteroaryl;
-(substituted heteroaryl);
20 -heterocyclyl;
-(substituted heterocyclvl);
-alkyl -O-alkyl;
-alkyl-O-alkenyl; and

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

25 group consisting of:
-OH;
-halogen;
-N(R3)2;
-CO-N(R3)z;

30 -CO-Cy. o atkyl;




-(substituted aryl); 20 -heteroaryl; -(substituted heteroaryl); 10 DEC 2003
- het eroc¥,5:| é’ém (substituted het erocycl yl); -alkyl -0-al #%'ifmﬁé"s"“z

-al kyl - and -al kyl or al kenyl substituted by one

substi tuent s sel ect ed from t he group consisting of: 30 -OH  -hal ogen;
-N(R3)2; -CON(R3)2; - .io al kyI 7 WD 00/ 76505 5 10 10 DEC 2003
PCT/ US00/ 15702 - CO- G- C1- 1p. gjipk(? ; -aryl ;7 -(substituted aryl);
-heteroaryl; -(substitute ép -heterocyclyl; -(substituted

het erocyclyl); -CO aryl;-Nand -CO het er oaryl; each R3 is independently
selected fromthe group consisting of hydrogen; Cl.10 alkyl-heteroaryl;
Cl- 10 al kyl - (substituted Rdferoaryl); Cl-10 alkyl-aryl; Cl-10 al kyl -
(substituted aryl) and Cl s:l:lgstﬁu&ﬁl is O0to 4; 15 and each R present is
i ndependently selected fr e gro 8 consisting of C 1.10 alkyl, C1.10
al kogy, hal ogen and trifl-heewaetlhyl, or a pharmaceutically acceptable salt
thereof, in conbination with a Phar maceuti cal ly acceptable carrier.
-(substituted heteroaryl);
-heterocyclyl;
-(substituted heterocyclyl}.
-CO-aryl; and
10 -CO-heteroaryl;
each Rj 15 independentiy selected from the group consisting of hydrogen: Cy_jo
alkyl-heteroaryl; C;_ip alkyl-(substituted heteroaryl); C,. i alkyl-aryl; C;_jo alkyl-
(substituted aryl) and C, o alkyl:
nis0io4;
15 and each R present is independently selected from the group consisting of C.y0
alkyl, C,.)p alkoxy, halogen and trifluoromethyl, or a pharmaceutically acceptable salt

thereof, in combination with a therapeutically effective carrier.

The invention also provides pharmaceutical compositions comprising a

20 therapeutically effective amount of a compound of Formula (la):

N
N/
N R-
g
oI
R4

(Ia)



The invention further provides pharnmaceutical conpositions corrpr itsi RECG 2003

therapeutl cal Igﬂéeffecti ve anount of a conpound of Forrrul_alg 1;4&! 20 NH2 R-,
wher ei n | kyl - NR3-CO-R4 or -al kenyl - NR3-CO- R4 wher® & U/ 1P 12 |
het erocyclyl which 25 may be unsubstituted or substituted by one or nore |
substituents selected fromthe group consisting of 8 10 DEC 2003 5 10 15 |
20 25 30 O [/ 76505 -al kyl; -al kenyl; -alkynyl; (alkyl)o 1l-aryl; ‘
-(alkyl)o_ "1T-(substituted aryl) -(al kyl )01 -heterocyclyl ;

-(al kyl)o-t-(substituted heter ocycl yI ); (aI kyI )01 -heteroaryl;

-(al kyl)o_I-(substituted heteroar |; -O(al kyl )o- -aryI |
-O (al kylYo_1- '{L{slftré{‘ﬁyhl}{%ocgr% 9r: alkﬁ@ﬂ(%l%ﬂ@o&s WH%TFE?BCW?FXM heteroaryl, |

(2 kg S S g RN 1)
- CO-het ersbstythents s€lekted float iheygrad dwisBlingbfl ) ;
-heterocyclyl;
-(substituted heterocyclyl),
-{alkyl)o. heterocyclyl;
-(alkyl)o.i(substituted heterocyclyl);
10 -O-(alkyl)g. heterocyclyl,
-O-(alkyl)o-)(substituted heterocyciyl);
-S(0)op.» —(alkyl)o. heterocyclyl; and
-5(0)p.» —(alkyl)o.1(substituted heterocyclyl);
R; is selected from the group consisting of:
15 -hydrogen;
-alkyl;
-alkenyl;
-aryl;
-(substituted aryl);

20 -heteroaryl;
-(substituted heteroaryl);
-heterocyclyl;
-(substituted heterocyclyl);
-alkyl -O-alkyl;
25 | -alkyl-O-alkenyl; and
-alkyl or alkeny! substituted by one or more substituents selected from the
group consisting of:
-OH;
-halogen;
30 -N(R3)2;
-CO-N(R3);
-CO-C.jp alkyl;




-CO0H, -CO-O-alkyl; -COalkyl; -S(Ot,_, -alkyl; -S(Oo-a -(al ky] DoPEC 2003

-aryl; -8(O -(alkyl)0_1 -(substituted aryl); -S(Oo_, - .

| - het ero%&?’@@%ﬂs -S(0)0_,-(alkyl)o.,-(substituted het erocy%@#’%éydn)s?[g (Oo_
2 -(alkyl Yo_ 1-heteroaryl ; -S(Oo., -(alkyl)o_ -(substituted heteroaryl);
-P(O (OR3),; -NR3-CO O al kyl; 9 PCT/US00/ 15702 10 DEC 2003 WO 00/ 76505
PCT/ USO0/ I 5702 -N3; 5 10~mhalegeni..i- NO2:  -CN; - hal oal kyl ;

-0-hal oal kyl ; -CO hal oa?ﬁi?ﬁ? COBAYIGH o R is (C i joalkyl)-NR3-(C

| -1gal kyl )-R5 15 20 25 wheg;ein Rs is an aryl, (substituted aryl),
heteroaryl, (substituted heteroaryl), heterocyclyl or (substituted

het erocycl yl ) group; R2 raYkel ected fromthe group consisting of:

-hydrogen; -alkyl; -al kg(@w)s;tituted aryl);
5 -heteroaryl;
~(substituted heteroaryl);
-heterocyclyl;
-(substituted heterocyclyl);
-CO-aryl, and
10 -CO-heteroaryl;
each R3 1s independently selected from the group consisting of hydrogen; Cj.jo
atkyl-heteroaryl; C,. ¢ alkyl-(substituted heteroaryl); C,_jo alkyi-aryl; C,_j¢ alkyl-
(substituted aryl) and C,. g alkyl;
nis0to4;

15 and each R present is independently selected from the group consisting of C).jo
alkyl, C,. ¢ alkoxy, halogen and trifluoromethyl, or a pharmaceutically acceptable salt
thereof, in combination with a pharmaceutically acceptable carrier.

The invention further provides pharmaceﬁtical compositions comprising a

therapeutically effective amount of a compound of Formula (Ib):

20
NH»
N
N o
| \>‘ R,

A N

|

28

R;
(Ib)
wherein
R, is -alkyl-NR;-CO-R; or -alkenyl-NR3-CO- R4 wherein Ry is heterocyclyl which

25 may be unsubstituted or substituted by one or more substituents selected from the group

consisting of:




-aryl; -(substituted aryl); -heteroaryl; -(substituted het eroarlyU)BEC 2003

- heteroc meenz (SUbstituted heterocyclyl); -alkyl -Oalkyl;
Xg‘{)éb%slos and -al kyl or al kenyl substituted by onePET/USbiE702

substituents selected fromthe group consisting of: -CH, -halogen; 10 1 0 ‘

-al kyl -O enyl’;

DEC 2003 WD 00/ 76505 PCT/ US00/ 15702 -N(R3)z; -CON(R3)2; -COC-10 al kyl;
-COOQG _10 al kyl; -§1k‘y ; 10 -aryl; -(substituted aryl); -heteroaryl;
-(substituted heteroaryl’); -heterocyclyl; -(substituted heterocyclyl);

-COaryl; and -CO helkenylaryl; each R3 is independently selected fromthe
group consi sting of g]i{(dr ogen; Cl.10 15 al kyl-heteroaryl; Cl-gyp

al kyl - (substituted h éﬂ‘b‘aryl ); C1.10 alkyl-aryl; C,.,0 alkyl- (substituted
aryl) and G ao al kyl ¢, ljo_sl_ to 4; and each R present is independently

sel ected fromthe group consisting of C, _ia alkyl, Cl.10 al koxy, hal ogen
and #rifluoronethyl -(abryl . flhabsoimaedibiyO@l | y acceptable salt 20 thereof, in

conbination with a pharnaceutically acceptable carrier. The invention also
provi des conpounds f@*ﬁ?ﬁgﬁ‘g’cf%g‘fmylas i mrune response

~(alkyD)o.)-(substituted heterocyclyl);
-(alkyl)o.;-heteroaryl;
-(alkyDg.1-(substituted heteroaryl);

10 -O-alkyl;
-O-(alkyl)o.j-aryl;
-O-(alkyl)o.;-(substituted aryl);
-O-(alkyl)o.)-heterocyclyl;
-O-(alkyl)g.i-(substituted heterocyclyl);

15 -O-(alkyl)o.; -heteroaryl;
-O-(alkyl)g.)~(substituted heteroaryl);
-CO-aryl,
-CO-(substituted aryl);
-CO-heteroaryl;

20 -CO-(substituted heteroaryl):;
-COOH;
-CO-0-alkyl;

! -CO-alkyl;

-5(0)g.2 -alky];

25 -S(O)o.2~(alkyl)o.|-ary;
-5(0)p.2 —(alkyl)g.|-(substituted aryi);
-S(0)o.2-(alkyl)o. -heterocyclyl;
-S(O)p.2-(alkyl)o.;-(substituted heterocyclyl);
-S(O)p.2 ~-(alkyl)o. 1-heteroaryl;

30 -3(0)p.2 —(alkylo ;-(substituted heteroaryl);
-P(O)(OR3)s;
-NR3-CO-O-alkyl;




nodi fiers. One such class of conpounds has structural For rrul a (lc)l [] ﬂfCl(i’Uﬂ3

DEC 2003 WO 00/ 76505 PCT/ US00/ 15702 wherein Rt is -alkyl -
-al kenv) WIRIVESS R, wherein R4 is aryl, heteroaryl, heterp&?%ﬂwls’oal kyI or
al kenyl, each of which nmay be unsubstituted or substltut ed by one or 5 nore -

substituents sel ected fromthe group consisting of: -alkyl; -alkenyl;

-al kynyl; - (al kyl)o 1l-aryl; -(alkyl)0. -(substituted aryl); -(alkyl)O.

| -heteroaryl; (aI‘ ¥l )o ] - (substltuted het er oaryl); .
-(al kyI)O_l-heterocy@é -(alkyl)o_1- (substituted heterocyclyl); 15

-0-al kyl; -0 (al kyl |-aryI -O(alkyl)fl _i-(substituted aryl);

-O (alkyl)o_ 1 -heteN@aryl; -O(al Kyl )o_1-(substituted heteroaryl); 20

-0 (al kyI)o_l-hetero& (_:Iyl; -O(alkyl)o_,-(substituted heterocyclyl);
-COaryl; -CO (substttuted aryl); -CO heteroaryl; 25 -CO (substituted
hetegoaryl); -000H_y ng;Oalkyl -CO alkyl; -S(00.2 -alkyl; 30

-S(Oo_2 -(alkyl)al- aryl 1S8(0o. 2 -(alkyl)o_1-(substituted aryl); - S

(0)0. 2 -(alkyl)o- I—O—Haktadak)daryl 12 10 DEC 2003 5
-CO-haloatkyl,;
-OH;
-SH;
10 or Rsis

‘@‘ (C1.10aky)-NR;3-(C).pakyD-Rs

wherein Rs is an aryl, (substituted aryl), heteroaryl, (substituted heteroaryl),
heterocyclyl or (substituted heterocyclyl) group;
R; is selected from the group consisting of:
15 -hydrogen;
-alkyl;
-alkenyl;
-aryl;
-(substituted aryl);
20 -heteroaryl;
-(substituted heteroaryly;
-heterocyclyl;
-(substituted heterocyclyl);
-alkyl -O-alkyl;
25 -alkyl-O-alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected from the

group consisting of:

-OH;

-halogen;

10



10 15 WD 00/ 76505 PCT/ US00/ 15702 -S(0)0-2 (al kyl)o-1-(substituted 10 DEC 2003
heteroaryl); -S (0)0- (alkyl)o_ I-heterocyclyl; -S(Oo_2 -(alkyl)o
| - (subst mtaeebseet er ocyclyl); -P(O (OR3)2; -NR6-CO O al kyp¢TUSMMAST02

-hal ogen; -NO2; -CN; -haloalkyl; -0 haloalkyl; -CO haloalkyl; -0OH
-SH, and in the case of alkyl, alkenyl, or heterocyclyl, oxo; or R4 is (C
1- ] oalkyl)-NR6- (Ci - r oalkyl) -R5 ?0 25 30 wherein R5 is an aryl,

(substituted aryl), heterB8y{:, (substituted heteroaryl), heterocyclyl or
(substituted heterocycl yl_():g%gﬁ%;_ R2 is selected fromthe group consisting

of : -hydrogen; -alkyl; -aryl; -(substituted aryl);
-heteroaryl; -(substituted-beghanaaryl); -heterocyclyl; -(substituted
het erocyclyl); -alkyl -0-alkyl; “-alkyl-0Oalkenyl; and 13
'CO'O'C]-][} 31ky1,
5 -Ns;
-aryl;

-(substituted aryl);

-heteroaryl;

-(substituted heteroaryl);
10 -heterocyclyl;

-(substituted heterocyclyl):
' -CO-aryl; and

-CO-heteroaryl;
each Rj is independently selected from the group consisting of hydrogen; C,. ¢
15 alkyl-heteroaryl; Cy.)p alkyl-(substituted heteroaryl); C,.; alkyl-aryl; C,.1q alkyl-
(substituted aryl) and C,.jo alkyl;
nis0to4;

and each R present is independently selected from the group consisting of C_jo

alkyl, Cy.10 alkoxy, halogen and triflucromethyl, or a pharmaceutically accepiable sait
20 thereof, in combination with a pharmaceutically acceptable carrier.
The invention also provides compounds that are useful as immune response

modifiers. One such class of compounds has structural Formula (Ic):

NH;

NZ N\
| DR
\ II\I
R;
R{
(Ic)

11




1 0 DEC 2003 WO 00/76505 PCT/ US00/ 15702 -al kyl or al kenyl substi tuqqpl DE}C 2003
one or nore substituents selected fromthe group consisting of:

- hal ogenwo so¥65t®) 2;, -CO- N(R6)2; -CO Cl-10 al kyl COOC]Fc:mBUkay’m;z -N3;
10 -aryl; -(substituted aryl); -heteroaryl; -(substituted heteroaryl);
-heterocyclyl; 15 -(substituted heterocyclyl); -COaryl; and

-CO heteroaryl; R3 is selected fromthe group consisting of C _10

al kyl - hetwheraimyl ; C1_10 al kyl - (substituted heteroaryl); Cl.10 al kyl -aryl ;
Cl.10 al kyl -(substitut ed aryl) and Ck-10 alkyl; 20 each R6 is

i ndependently selected fromthe group consisting of hydrogen; Cl-lo0

al kyl - het er oar g, js Gyl Nral&PLR( stlastenlyUNEI-OL RE @REIn R, shryiohabdedyiar yl ;
Cl-l1o alkyl (su stltuted aryl) and C 10 alkyl; nis Oto 4; and each R

present i ketemcipelndiayl byalkesdotach of mhish may B snprbsbisdsrisabsusstedhy ope 95
al kyl, C1.10 al kox trifl r9 or a pharmaceutically-
acce tabl’é’oéeaﬁ '?"ﬁ’a‘?églfag&ﬁrgf’h&' F &P lél:’séé‘lc%o SEr%grrpounds provi ded by the
invention is describggyby Formula 14 1 0 DEC 2003 WO 00176505
PCT/ US00/ 15702 wherein Rs is -al kyl -NR3-CO- R4 or -al kenyl-NR3-CO R4
wherein R4 is aryl o&lkmi eroaryl 5 which may be unsubstituted or
substituted by one Ol JTop.e substituents selected fromthe group consisting
of : -al kyl; “alxynyh

-(alkyl)o.1-aryl;

10 -(alkyl)o.1-(substituted aryl});
-(alkyl)o.1-heteroaryl;
-(alkyl)o.;-(substituted heteroaryl);
-(alkyl)o.1-heterocyclyl;
~(alkyl)g. - (substituted heterocyclyl):
15 -O-alkyl;
-O-(atkyl)g.)-aryl;
-O-(alkyl)o.;-(substituted aryl);
-O-(alkyl)o.)-heteroaryl;
-O-(alkyl)g. -(substituted heteroaryi);
20 -O-(alkyl)o.1-heterocyclyl:
-O-(alkyl)p.,-(substituted heterocyclyl);
-CO-aryl;
-CO-(substituted aryl);
7 -CO-heteroaryl;
25 -CO-(substituted heteroaryl);
-COOH;
-CO-0-alkyl;
-CO-alkyl;
-§(0)g.2 -alkyl;
30 -S(0)p.2 —(alkyl)p.1-aryl;
-5(0)p.» —(alkyl)p.-(substituted aryl);
-S(0)¢.2 —(alkyl)o.;-heteroaryl;

12
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- COON;

- al kenyl -alkynyl; 10 -(alkyl)0.1-aryl; -(alkyl)O. (substitut eHUaDEC) 2003
(aI eteroaryl ; -(alkyl)o_ 1 (substituted heteroar
al k I)&(?U?"{eﬁt e?ocyclyl 15 -(al . kyl)o.i- (substituted hePeFBeé 53’/‘]2)
-0 aIkyI -O(alkyl)o_l-aryl ; -O(alkyl)O_1-(substituted aryl);
-0 (al kyI )o. i-heteroaryl; 20 -0 (al kyl)o. -(substi tuted heteroaryl);
-O (alkyl)o_ 1-heterq Y tltuted het erocycl yl ) ;
-CO aryl ; Co(subst?‘?&rehﬂg%’)&aﬁéy“‘)&%’ﬁ‘éé ryI 15 10 DEC 2003 5 10
15 20 25 30 WO 00/76505)0963';1{1&58%%}3&&@2 CJQO(substl tuted heteroaryl);

-CO O al kyl ; )O -alkyl; -S(Oo (alky))o-i-aryl;

-S(0)0.2 -(al kyl )0 1S(Ql@bs{a}“fﬂéoedsabgntqwd hetao@yciyla “(al kyl )o- -heteroaryl
-s (OQo0.2 -(alkyl)o_p ((gﬁé?é ltuted heteroaryl); -S(0)0.2 -(alkyl)o- 1

- het grocycl yl; -S(OO0

10

15

25

30

“kyl)o_1-(substituted heterocyclyl);
-NR-CO-0-alkyl;

-Ns;

-halogen;
-NO3;

-CN:
-haloalkyl;
-O-haloalkyl:
-CO-haloalkyl;
-OH;

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

or Ryis
@ (Ci.102kyl)-NRg-(C)_jpakyl)-Rs

wherein Rs is an aryl, (substituted aryl), heteroaryl, (substituted heteroaryl),
heterocyclyl or (substituted heterocyclyl) group;

R is selected from the group consisting of:

-hydrogen;

-alkyl;

-alkenyl;

-aryl;

~(substituted aryl);

-heteroaryl;

-(substituted heteroaryl);

-heterocyclyl;

-(substituted heterocyclyl);

-alkyl -O-alkyl;

-alkyl-O-alkenyl; and

13



_P(O(OR3)2; -NR3-CO-O-alkyl; -N3; -halogen; NG -CN -hal odi kJEC 203

-O haloal kyl; -CO haloalkyl; -OH and -SH, R2 is selected fromthe group
consi st i wap @F76505 hydr ogen; -al kyl; -alkenyl; -aryl; -(Pg9s0005WY aryl);
-heteroaryl; -(substituted heteroaryl); -heterocyclyl; -(substituted

het erocyclyl); 16 10 DEC 2003 WD 00! 76505 PCT/ US00/ 15702 -al kyl -0-al kyl;
-al kyl - O al kenyl ; and -al kyl or al kenyl substituted by one or nore
subst i tuent s sel ect edkfraralkengl supsouteddynaiestrimere shbstSuen@-gelectaddrom dhe

N( R3) 2; % CO C1-10 alkyl; 10 -CO-C, _10 al kyl; -N3; -aryl;
- (subst i t%ftogﬂ 8 W%“g 0]i*neteroaryl :

-0OH;
-halogen;
5 -N(Rg¢)2;
-CO-N(R¢)2;
-CO-C) 0 alky];
-CO-0-Cy.yp alkyl;
-N3;
10 -aryl;
~-(substituted aryl);
-heteroaryl;
-(substituted heteroaryl),
-heterocyclyl;
15 -(substituted heterocyclyl);
-CO-aryl; and
-CO-heteroaryl;
R; is selected from the group consisting of C,. o alkyl-heteroaryl: Cy_jo alkyl-
(substituted heteroaryl); C,.,p alkyl--aryl; C;.jp alkyl-(substituted aryl) and C,.p alkyl,
20 each Rg is independently selected from the group consisting of hydrogen; C).i0
alkyl-heteroaryl; C,_o alkyl-(substituted heteroaryl); C,.p alkyl-aryl; C;. o alkyl-
(substituted aryl) and C;.;q alkyl;
nis0to4;
and each R present is independently selected from the group consisting of Cy.jo
25 alkyl, C;.;0 alkoxy, halogen and trifluoromethyl, or a pharmaceutically acceptable salt
thereof.
Another class of compounds provided by the invention is described by Formula

(1d):

14



15 -(substituted heteroaryl); -heterocyclyl; -(substituted heter olcg/c%/q )Z;UUJ
-COaryl; and -CO heteroaryl; 20 each R3 is independentl¥ sel ected from
the grouf W& %t i ng of hydrogen; Cl-10 al kyl - het er oar yl| PCEUSPY15702

al kyl - (substituted heteroaryl); Cl1_10 al kyl-aryl; Cl-1o0 al kyl- (substituted
aryl) and C10 alkyl; nis O to 4; and each R present is independently

sel ected fromthe group consisting of Cl1-10 25 alkyl, Cl1.10 al koxy,

hal ogen and trifluoromethyl, or a pharmaceutically acceptable salt

thereof, with the proviso that R4 is f8H; an unsubstituted benzene ring, and
that when R4 is a substituted benzene|ring the substituents are sel ected
fromthe group consisting of Cl1L 20 ng 2 20 al koxy, C1-20 al kylthi o,
hydr oxy, hal oal kyl, hal oal kyl car bonyl , hg Ry, Cl. 30 ?0 al kyl carbonyl,

Cl. 20 al kenyl carbonyl, aryl carbonylsxheterggl yl carbonyl, aryl, arylalkyl,
het eroaryl, heteroaryl al kyl, hete yl', "heterocycloal kyl, nitrile, Cl-30

al koxycar bonyl, Ci1-20al kanoyl oxy POal Bgnoyl t hi o, oxo and

-(C1_l oal kyl ) - NR3- (CL1_I oal kyl) - R5, WO 00/ 76505 PCT/ US00/ 15702 wherein Rs
is an aryl, (substituted aryl), geteroaryl, (substituted heteroaryl),

het erocyclyl or (substituted hetérocyclyl) group. A further class of
conpounds provi ded by the invention is(ééscri bed by Formula 5 (le) wherein
R is -alfylsiNR3-CO- R4 or -al kenyl -NR3-CO- R4 wherein R4 is an alkyl or

al kenyl group that is substituted by one or nore substituents sel ected
fromthe group consisting of: 10 -al kynyl; -(substituted aryl) wherein the
substituent(s)_are independently selected fromthe group consisting of

al kyl, al koxy, RetSk&kyhiNE-Glydetyalkeryl SR kGO; Rs mdteerin Ry i ard oneteroaryl
hal ol kO%ic@H%'be%Flgcngzed ﬁ;‘ SR EATRAM o Y %@Fi&%ﬂ%lsﬁlgfzagtﬁ%ﬂ?ﬁn&w 15

carbon yl, aryl; ary eteroaryl,” heteroar erocyc
het er ocy @roxgl &orisisting bf:i | e, al koxycar bonyl, al kanoyl oxy, and al kanoyl t hi o;
-(substituted aryl); -[]eteroaryl ;  -(substituted heteroaryl); -0-alkyl; 20
-O (al kyl )01-(subst'ia]tké’ 'ed aryl) wherein the substituent(s) are
i ndependent |y -alkenyl;
-alkynyl;
10 -(alkyl)o.-aryl;

-(alkyl)o.1-(substituted aryl);

- -(alkyl)o.|-heteroaryl;
-(alkyl)o.;-(substituted heteroaryl);
-(alkyl)o.1-heterocyclyl;

15 -(alkyl)o.1- (substituted heterocyclyl);
i -O-alkyl;
-O-(alkyl)o.j-aryl;
-O-(alkyl)g.;-(substituted aryl);
-O-(alkyl)o.i-heteroaryl;

20 -O-(alkyl)o.1-(substituted heteroaryl);
-O-(alkyl)o.i-heterocyclyl;
-O-(alkyl)o.;-(substituted heterocyclyl);
-CO-aryl;

-CO-(substituted aryl);

25 -CO-heteroaryl;

15



selected fromthe group consisting of alkyl, alkoxy, alkylthio, hJoUr&E;c 2003

hal oal ky{yq omﬁ gal kyl carbonyl, hal oal koxy, al kyl carbonyl, m-kegsaheanbonyl,
aryl carbon (1 et eroaryl car bonyI aryl, arylal kyl, heteroaryl,

heteroarylalkyl het er ocycl yl , heterocycloalkyl, nitrile, alkoxycarbonyl,
al kanoyl oxy, and al kanoylthio; 25 -O(alkyl )o- 1 -heteroaryl; 18 of 5 10
15 20 25 30 WO 00/ 76505 sutfti{ud dtrdi@aryl LSUbStI tuted heteroaryl); -COaryl;
-CO (substituted aryle) - CO het eroaryl -CO (substituted heteroaryl);
_COON;, -CO O al kyl : “COBH:al kyl : -S(0)0.2-al kyl: -S(0O0_2

kyl)O0. 1-aryl; Q} -2 (aIkyI )o_, (substltuted aryl); -S (0o0_2
yl )o_, -heteroary é(O)o_Z -(al kyl)o. 1-(substituted heteroaryl);
(OR3),; -NR3- CE O Hyl; -N3; -NO2; -CN;, -0-haloal kyl;
al oal kyl; -OH, -SH and 0x0; R2 is selected fromthe group consisting
- hydr ogen; -S(O)o 2 -alkyl

-5(0)o.2 —{alkylo.-aryl;
-S(O)o.2 ~(alkyl)o.;~(substituted aryl);
-S(0)p.2 —(alkyl)q.;-heteroaryl;
-S(0)o.2 ~(alkyl)o.1-(substituted heteroaryl);
10 -8(0)g.2 —(alkyl)g.;-heterocyclyl;
-S(0)o.2 —(alkyl)o.;-(substituted heterocyclyl):
-P(O)XOR3)2; '
-NR;3-CO-0O-alkyl;
-N3;
15 -halogen;
-NO:;
-CN;
-haloalkyl;
-O-haloalkyi;
20 -CO-haloalkyl;
-OH; and
-SH;
R is selecied from the group consisting of:
-hydrogen;
25 -alkyl;
-alkenyl;
-aryl;
~-(substituted aryl);
-heteroaryl;
30 -(substituted heteroaryl);
-heterocyclyl;

-(substituted heterocycelyl):
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-al kyl; -alkenyl; -aryl; -(substituted aryl); -heteroaryl; 10 DEC 2003

-(substituted heteroaryl); -heterocyclyl; -(substituted het erocgcl yl): 19
PCT/ U SOMOI9/650510 DEC 2003 WO 00/ 76505 PCT/ US00/ 15702 - RGNS %R ky | :

-al kyl - O al kenyl ; and -al kyl or al kenyl substituted by one or nore
substituents selected fromthe group consisting of: 5 -0OH, -hal ogen;
-N(R3)2; -CO-NR3)2;, - Cll.'lo alkyl; 10 -CO-OC 1.10 al kyl; -Ng3;

-aryl; -(substi tut'é‘y(ya\r'g%“,(y-'heteroaryl ;15 -(substituted heteroaryl);

-heterocyclyl; - (suybpshiiduhesdyheherocyclyl); -COaryl; and
-CO heteroaryl; 20 each R3 is i ndependently selected fromthe group
consi sting of hydr ogdky) oCiabenykdubylitutedthyrarrorimor€sutistituenicyseleced dem thet ed
het er oar yl| 6‘ Cé 10. al kyl -aryl; C,.,p alkyl- (substituted aryl) and C _,o0
al kyl ; niEeYRIOSIING %ach 25 R present is independently sel ected fromthe
group consisting of C _,pgtkyl, C-to alkoxy, halogen and
trifluoronethyl, or a phahra]naceut i cally acceptable salt thereof.

-halogen;

-N(Rz1)2;
-CO-N(R3)2;
-CO-Cy.yp alkyl;

10 -CO-C,.yp alkyl;
-N3;
-aryl;
-(substituted aryl};
-heteroaryl;

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

20 each Rsis independently selected from the group consisting of hydrogen; Cy. g
alkyl-heteroaryl; C,.\¢ alkyl-(substituted heteroaryl); C,.jo alkyl-aryl; Cy_j¢ alkyl-
(substituted aryl) and C,_jo alkyl;

nisOto4;
and each R present is independently selected from the group consisting of Cy.10

25 alkyl, Cj.j¢ alkoxy, halogen and trifluoromethyl, or a pharmaceutically acceptable salt

thereof,

with the proviso that R4 is not an unsubstituted benzene ring, and that when Ry 1s 2
substituted benzene ring the substituents are selected from the group consisting of Cy.xg
alkyl, Cz.2p alkoxy, C).20 alkylthio, hydroxy, haloalkyl, haloalkyicarbonyl, haloalkoxy, C,.

30 20 alkylcarbonyl, C;.50 alkenylcarbonyl, arylcarbonyl, heteroarylcarbonyl, aryl, arylatkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, heterocycloalkyl, nitrile, C;.50 alkoxycarbonyl,
C).;palkanoyloxy, C;.zpalkanoylthio, oxo and —(C;.jpatkyl)-NR3-(C,_palkyl)-Rs,
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Preparation of the Conpounds Irriidazoquinolines of the invention can be
prepar edpag i=ng to Reaction Schenme 30 | where R R1, e as

defi ned abo@gi.rtigqsn step (1) of Reaction Schene | a 4-chl ortl)}%ﬁﬁlg({ﬂﬂgz‘{&i nol i ne
of Formula Il is reacted with an amne of Formula R NH, to provide a

3-ni troqui nolin-4-amne of Formula 20 WO 00/ 76505 10 DEC 2003

PCT/ US00/ 15702 kD i - ' j i\ne to a
solution of a gg%bnuﬁa%o%rp%%#%U%Fg&]ﬁdbiﬁ%ﬁ’?trs‘%r?% al ,r{guﬂég}@ﬁfgé?grg%{?)ég

chl or of orlmtavcil glhdrasdrseitined betardyclpl)igomad.| y  heati ng. Many qui nol i nes of
Formula Il are 0 onpounds (see for exanple, U S.  Patent 4,6 689,338 and
ref erences ci t‘éﬁﬂf‘ﬁg’r‘gﬁﬁ) %CQH‘IPH&%‘%SERS'O(‘QFEBY trgla¥entinn isdpscpibeq by Formula

3-ni troquiel i n-4-amne of Formula Il is reduced to provide a

qui nol i ne-3, 4-diamine of Formula IV. Preferably, the reduction is carried

out using a conventional heterogeneous hydrogenation catal yst such as

pl ati num on carbon or palladi umon camlgn. The reaction can conveniently

be carried out on a Parr apparatus inta“suitable solvent such as isopropyl

al cohol or toluene. 10 In step (3) of JReaction Schene | a

qui nol i ne- 3, 4-di am ne of Formula |IV/}S reacted gth a carboxylic acid or

an equi valent thereof to provide a IHim dazghl', 2 c)qui noline of Fornula
V. Suitable equivalents to carbox aci d MNcl ude acid hali des,
orthoesters, and |[|;I-dial koxyal k anoages. The carboxylic acid or
equi valent is selected such that & || prbvide the desired R2
substituent in a conpound of For a V. For exanple, triethyl 15
orthoformate will provide a co nd where R2 is hydrogen and tri et hyl
orthpacetate will provide a conpound whgre R2 is nethyl. The reaction can |
be run in the absence of solvent or in an inert solvent such as tol uene.
The reactVefeits run with sufficient heating to drive off any al cohol or
wat er formed as a byproduct of the reaction. In step (4) of Reaction Schene
| a IHimdazo[4,5-c]quinoline of Formula Vis 20 oxidized to provide a
1Hi m dazo[ 4, ReiscralkydpINReCOMNR O -dikeay]-NBETO-ARMvherginB, & anGoiy enhikenql
oxidizing agent that is capable of form ng N oxides. Preferred reaction
condi ti or© IM?BF PeSuPiuted Ry onesy|meTE S BHUEDLE silerorehlomithegrawpicansysting of:
chigroformw th 3- gzm}qmlper oxybenzoic acid at ambient conditions. In step
(5) of Reaction Schen¥ I' a | Himidazo[ 4, 5-c]quinoline-5Noxide of 25
Formul a VI is am nat(eebstituipd eyl dehecibihe sitdanend s bare higieperalently delecredie of

Formula Vi1 whjch i b Forpula | . i nvol i
reacti ng o ARBEHE SO AN ARG i PRt gk and then (i i)

reacting Hamlm@&usﬁymh;nb@maxﬁm@%dr&my@q&mwfﬁwnyl,(a&%lc&bo§§1?p (5)
i nvol ves reacting an N-oxide of Forrmula VI wi'th an"acyl ati ng agent.

Sui t abl e hetsppaitylcagbanybrryl, pvddlkideheleloptyl, hetergppladkylf bmigmocydiylor i des (e. g.
be ngzen e%’[é&%hoalk yl, nitrile, alkoxycarbonyl, alkanoyloxy, and alkanoylthio;

-(substituted aryl);
-heteroaryl;
~(substituted heteroaryl),
-O-alkyl;
20 -O-(alkyl)o.;-(substituted aryl) wherein the substituent(s) are independently

selected from the group consisting of alkyl, alkoxy, alkylthio, hydroxy, haloalkyl,

haloalkylcarbonyl, haloalkoxy, alkylcarbonyl, alkenylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocyclyl,
heterocycloalkyl, nitrile, alkoxycarbonyl, alkanoyloxy, and alkanoylthio;

25 -0O-(alkyl)g.1-heteroaryl;

18




30 chloride, nethanesul fonyl chloride, p-toluenesul fonyl chloride).

Aryl sul fonyl chlorides are preferred. Para-toluenesul fonyl chloride is
most pr e PEYS0Part (ii) of step (5) involves reacting tHEE/QR06ASTOR Of
part (i) with an excess of an am nating agent. Suitable 21 10 DEC 2003 WD
00/ 76505 PCT/ USO0/ 15702 ami nating agents include amonia (e.g., in the form
of ammoni um hydroxi de) and ammoniumsalts (e.g., amoni um carbonate,

anmoni um bi car bonat e9-(@¥dni-(sebstined pasraryl):Ammoni um hydroxi de is
preferred. The reactign ;s preferably carried out by dissolving the N oxide
of Formula VI in an inert’solvent such as dichloronethane, adding 5 the
am nating agent to tOO©-(sublstitut@harypnd t hen sl owy adding the acyl ating
agent. The product qu{) a pharmaceutically acceptable salt thereof can be

i sol ated using convénPrsi&EaYhet hods. Alternatively, step (5) may be

carrged out by (i) [@@g(gdﬂggwmlll\é-t%%‘&ﬁéof Formula VI with an isocyanate
ul ti

and then (ii) hydrolyzing the res product. Part (i) involves 10
reacting the N-oxidd’@DHh an i socyanate wherein the isocyanato group is
bonded to a carbony %o p, Preferred isocyanates include trichloroacetyl

i socyanante and ar o‘ﬁo' ‘§'§<¥§anat es such as benzoyl isocyanate. The reaction
of the isocyanate V"—ié(ﬁ—ahgr? N-oxide is carried out under substantially
anhydrous conditions by adding the isocyanate to a solution of the N oxide
in an inert sol vent-EMdr-akyLhl or of orm or di chl oronet hane. Part (ii) 15

i nvgl ves hydrol ysi s the product frompart (i). The hydrolysis can be
carm ed out by con'\ﬁgbt)qﬁrﬁad?ylg@t‘ﬁéiﬂs such as heating in the presence of

B ol kal | motal hydraade AR B P 25%1%0 BEC 2005 W 001 76508
PCT/ US00/ 15702 ReactS(O--Stdleylin theni@@atyy R, 11 111 '- N\r.Rz 1 R
-S(O)o.o~(alkyl)o.i~(substituted heteroaryl);
-P(O)(OR;)z;
15 -NR;-CO-O-alkyl;
| -Nj;
-NO;
-CN;
-O-haloalkyi;
20 -CO-haloalkyl;
-OH;
-SH: and oxo;
R; is selected from the group consisting of:
-hydrogen;
25 -alkyl;
-alkenyl;
-aryl;
-(substituted aryl);
-heteroaryl;
30 -(substituted heteroaryl};
-heterocycelyl;

-(substituted heterocyclyl):
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z}/ NNR R-/ R-(4) R1VVII VI V Conpounds of the invention!daBEG 2803

be prepa sy ding to Reaction Schene Il 5 where R R SBhifs7h, are as
defi ned gfgg(\]/e a%(rj mis 1-20. In Reaction Schenme Il an am noal kyl
substituted | Him dazo[4.5-c]quinolin-4- amne of Formula VIIl is reacted

with an acid chloride of Formula I X to provide a conpound of Formula X
which is a subgenus_gfyFermpla 1. The reaction can be carried out by
addi ng a solution of thhe acid chloride in a suitable solvent such as
pyridi ne or 10 di chliakdr@{abengl;taoda sol uti on of a conpound of Forrmula VI
either at anbient t erature or at reduced tenperature. Mn
1H i ni dazol 4, 5- ¢] qui iq{-ah‘-caﬁli Sﬁ"éémﬂfe% tp’o?rfﬁﬁrdn\’ﬂemb%ﬂtéﬂﬁﬁBW[E%H’BB'{HES,
see for q?ggpkghﬁggﬂgqgent 6, 069, 149 (Nanba), the disclosure of which is

i ncorporated by reférence herein; others can be readily prepared using
knownh synthetic nethods. -BHny acid chlorides of Formula | X are commercially
15 avail able; others can be readily prepared using known synthetic nethods.
The product or a pharnaé@ﬁ??%hlly acceptabl e salt thereof can be isolated
usi ng conventional nethodgga3 WO 00/ 76505 Reaction Scheme || NH2 10 DEC
2003 PCT/ US00/ 15702 | {C& "M HN R /,=0 4 X Conpounds of the invention

can al so be prepared accec@MNRHo Reaction Schene 111 where R, R2, R4 and
n are as defined above agﬁ ﬁ;is -20. 5 1In Reaction Scheme Il an
am noal kyl substituted | Pt e Y2 5- c] qui noli n- 4-
10 -CO-0-C 1-10 alkyl,
-Na;
-aryl;
-(substituted aryl);
-heteroaryl;
15 -(substituted heteroaryl};
-heterocyclyl;

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

20 each Rj is independently selected from the group consisting of hydrogen; C.jo
alkyl-beteroaryl; C).jo alkyl-(substituted heteroaryl); C,.;o alkyl-aryl; C;. o alkyl-
(substituted aryl) and C;p alkyl;

nisOto4;
and each
25 R present is independently selected from t_he group consisting of Cy.jp alkyl, C.1o

alkoxy, halogen and trifluoromethyl, or a pharmaceutically acceptable salt thereof.

Preparation of the Compounds

Imidazoquinolines of the invention can be prepared according to Reaction Scheme
30 I where R, R, R and n are as defined above.
In step (1) of Reaction Scheme I a 4-chloro-3-nitroquinoline of Formula I is

reacted with an amine of Formula RiNH- to provide a 3-nitroquinolin-4-amine of Formula
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am ne of Fornula VIIl is reacted wwth an acid of Fornula Xl to pro (agﬁg; 2003
conpound of Forpula X which is a subgenus of Fornula 1. The reacti n

be run atvSMEAt tenperature in a solvent such as dichl J%T@?W@zor
pyridi ne using a standard coupling reagent such as

1, 3-dicycl ohexyl car bodi i mde or 1-[3-(dinethylam no) propyl }-3 10

t hyl b duct t aII table s
Choreor ol BEE Recud ol ORiEs SO R R Biinas f spiulioRsbe POBROS RN 111 N
}R2 N VllFofrfﬁHZ)I iMa si¥aple sSlveR st aNER odSTofsR 'Epgiéﬂﬂﬁorﬁéthgtmsaddﬁﬁﬁhhlﬂn can

al so be prepared according to Reaction Schene R, 4 and n are
as def i nebcatibgy Manydiuinolines opFormula M@WownSohvnends\{swfoanxamplkaJS

substi t ut oli,n-4-. am ne of Formula VIIIl is reacted
with an a%lg %?&ég{ﬁ?e?f‘@}’%ﬁlcg ‘i<{hlerc|6?)ow de a conpound of Formula X

which is a subgeﬂaﬁ(zgfof FRYaBEGESthembea 3-AAEIquptibliaaaiithe! dFohuRIREDI ent
tenperature in an inert solvent such as dichl oronethane in the presence of

a base sirdHcektonravide p guprodingi3et-Hiaming aeFemuby FV dPnéerameyleacdmtuam&wdr i des
r cially

vai I bl e el PR SRl o RS AT LY YR PP B8
The produgirber ofpAaaiuies dhibed The acRa6k 8 &zﬁ@hknttll\?hﬁé eftied 8l &fa pae! at ed
usi ng conventional nethods. 5 Reaction Schene Zz R4 OR4 N R2 (CH2)
MR n / (EHEams mMpHpsuitable solvent such as isopropyl alcohol or toluene.
10 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
15 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
20 oxidized to provide a 1H-imidazo[4,5-c]quinoline-3N-oxide of Formula VI using a
conventional oxidizing agent that is capable of forming N-oxides. Preferred reaction
conditions involve reacling a solution of a compound of Formula V in chloroform with 3-
chloroperoxybenzoic acid at ambient conditions.
In step (5) (;f Reaction Scheme I a 1H-imidazo[4,5-c]quinoline-5N-oxide of
25 Formula V1 is aminated to provide a 1H-imidazo{4,5-c}Jquinolin-4-amine of Formula VII
which is a subgenus of Formula 1. Step (5) involves (i) reacting a compound of Formula
VI with an acylating agent and then (ii) reacting the product with an aminating agent. Part
(1) of step (5) involves reacting an N-oxide of Formula VI with an acylating agent.
Suitable acylating agents include alkyl- or arylsulfonyl chlorides (e.g., benezenesulfonyl
30 chlonide, methanesulfonyl chloride, p-toluenesulfonyl chloride). Aryisulfonyl chlorides
are preferred. Para-toluenesulfonyl chloride is most preferred. Part (ii) of step (5)

mvolves reacting the product of part (i) with an excess of an aminating agent. Suitable
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XI'1l Tertiary am des of the invention can be prepared according to FTB%E¢n2003
Schene V. where R R, R3_ R and n are as defined above except tha S

ot her thaYPPYE8Yen and mis 1-20. 10 In step (1) of ReacPFHNS®IFE¥e Vv an
am noal kyl substituted | Him dazo[4,5- c]quinolin-4-amne of Formula VIII

is reacted with an al dehyde of Fornula XIIl to provide a secondary am ne

of Formulg XIV. Preferably, the reductive amnation is carried out using
sodi um ¢ r AT e FeEn SRS it 15, BF A i en P B8 CtE $had ng ¢ he
sodi um t r iaeeindun RERORYL irf ke mRcSBdnHd, AfhrRénihAfbiddb ot @nchh&igudl dehyde in
an inert 15 solvent such as dichl oronmethane. The secondary amne or a salt
t her eof cBReSPRAeSoNBUBENIUNSYIEP ¢ ditieondl Therdnstien isi prefrabpy ¢@yiedbut by

Reacti on i.ne of Formula XV i cylated tQq.

o ovi de atRemannt SFoRaE P amE R AR ineololifnf aiines sherfoteminizne. adfing
reacsi on theaiineidPideneth M koldMof, AAENhélTsIbWE, SRRANHRIyRIhAGeGh. TR mula XIV
with an acid, acid 20 chloride or an acid anhydride according to the

net hods oProdugicer aphasapeswtisaljy acceptablgreglt Ilhﬁfedgmv!é!e iTtiated poidg con@ntianal

phar maceu}nie Idlsy acceptabl e salt thereof can be isol ated using

conve_nti onal nethods. 0 0 + A'k 25 10 DEC 2003 WO 00/ 76505 PCT/ US00/ 15702
Reacti on Scheng¥ridiwely, K2p t5)M8aybe carrieedol2by (i) fefablRa SRR - dxi 85D SAnulgT NH

XIV R3" 0 xv Tetrahydroi m dazoqui nol i nes of ‘the invention can be prepared
accor di ng™ih anpeeryepse asd HeadiiVrydrplazmgrhe respBingrpfodutt.aPart & inkeivesed above

and mis gTI .St g‘l f Re ctionSgFerreVl n_am noal kyl

subSI. i tut 953 91?—% ﬁ.‘r?‘iﬁdé);bcﬁﬁfl - _gncigac e G Bosyans %Fal%ﬂnﬁﬁ %®duced to

provi de acarbonylQabity | Prefepetiidosyeshies include trichloroacetyl isocyanante and aroyl

6,7,8,9-tetrahydro-]Himdazo[ 4, 5-c] qui nol i n-4-am ne of Fornula 1.

Pr ef er abl pog¥apates 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 solation
of the N-oxide in an inert solvent such as chleroform or dichloromethane. Part (ii)

15 imvolves 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.



reduction is carried out by suspendi ng or dissolving the conpoun {Pf 200
Formula XVI in trifluoroacetic acid, adding a catal ytic anmount of H%in m
(1'V) oxi & 0§05 hen subjecting 10 the mixture to hydr ogerP@FeSiF®2 The
reaction can conveniently be carried out on a Parr apparatus. The product
or a salt thereof can be isolated using conventional nethods. In step (2)

of Reaction Schene VI an am noal kyl substituted 6,7,8,9-tetrahydro-

| Hi mi dazo[ 4, 5- c] qui nol i n- 4- ani ne B¢acHepmshemxV | is reacted to provide a
compound of Formula XVII1 which is a subgenus of Formula |I. When R3 is
hydrogen, the reaction can 15 be carried out according to the nethods
described in Reacti omrScheges 1, |1l .an NDY above usi ng. aNH
t et rahydr oi m dazoquj nol|i ne of__EQ.rrruI"%;\ |1 1n_place ofythg
i m dazoqui nol i ne g| a VK1)l . Nhs ofzher t panAydrogen, then the
reaction can bg i ed out USiFE mefhod desc ' Reacti on Schene
V. The product of phar maceut i'ca accBptabl e saht ergaf can be

i sol ated using conventiibnal methods. (§) 26 10 DEC 2008 WO 00/ 76505
Reaction Scheme VI NN r N\ N XVI ( 12) m(CH) m2 (y) I / 2 NN(2) 1
1 NXVII N XVII1 PCT/US00/ 15702 Tetrahydroi m dazoqui noli ngs of the

i nvention can al so be prepared according to Reaction Scheng) VIl where R
R2, R3. R4 and n are as defined above and mis 1-20. 5 Injstep (1) of
Reaction Schene VIl a 6,7,8,9-tetrahydro-|Himdazo[ 4, 5- t]quinolinyl
tert-butyl carbamate ofH,Formula XI X is hydrolyzed to provide an am noal kyl
substituted 6, 7,8, 9-tigtrghydro-1 Hiol 2z 0 4 5-c]lquinolin-4-anjne of Formula

XX. The reaction can Te ri ed. out img the ca rFormul a X X
in a mxture of repbacet i d5pcid~am~atetoni tejle irring at

anbi ent tenperap AI tdérnativet ' 10 Iconpoun mulla XI X can be
combi ned wi th di Put# hydFPechl ori c aci & and Fheated on'm 1

Vil _ Wi v
Compounds of the invention can also be prepared according to Reaction Scheme 11
5 where R, R> R, and n are as defined above and m is 1-20.
In Reaction Scheme II an aminoalky] substituted 1H-imidazo[4,5-c]quinolin-4-
amine of Formula VIII is reacted with an acid chloride of Formula IX to provide a
compound of Formula X which is a subgenus of Formula 1. The reaction can be carried out
by adding a solution of the acid chloride in a suitable soivent such as pyridine or
i0 dichloromethane to a solution of 2 compound of Formula VIII either at ambient
temperature or at a reduced temperature. Many 1H-imidazo[4,5-c]quinolin-4-amines of
Formula VIII are known compounds, see for example US Patent 6,069,149 (Nanba), the
disclosure of which is incorporated by reference herein; others can be readily prepared
using known synthetic methods. Many acid chlorides of Formula IX are commercially
15 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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temperature in a solvent such as dichloromethane or pyridine using a standard coupling

reagent such as 1,3-dicyclohexylcarbodiimide or 1-[3-(dimethylamino)propyl]-3-

10

ethylcarbodiimide. The product or a pharmaceutically acceptable salt thereof can be

isolated using conventional methods.
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Compounds of the invention can also be prepared according to Reaction Scheme

p are as defined above and m is 1-20.

In Reaction Scheme IV an aminoalky! substituted 1 H-imidazo[4,5-c]quinolin-4-

amine of Formula VIII

1s reacted with an acid anhydride of Formula XII provide a

compound of Formula X which is a subgenus of Formula 1. The reaction can be run at

20 ambient temperature in

an mert solvent such as dichloromethane in the presence of a base

such as N,N-diisopropylethylamine or pyridine. Many acid anhydrides of Formula XII are
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Preferred groups have a total of up to 10 carbon atons. Cyclic gr oL;QsDEEnZUfB
be nonocyed hdresgd POl ycyclic and preferably have from 3 t echQusdongroaar bon
atons. Exenplary cyclic 15 groups include cycl opropyl, cycl opentyl,

cycl ohexyl and adamantyl. The term "hal oal kyl " is inclusive of groups that
are substituted by one or nore halogen atons, including groups wherein all
of the avgihaRt&gally V0968, Ah&TEnH 1@ k@&lhﬁﬁ%ﬁam@)ﬁsih?kﬁ&%ﬁ's (R mathb&s.1 S

al so true of groups that I ncludethe prefix "hal oal'k-". anpl es of

sui t abl e hh¢ peddegt orr Rhapmacentcaly aceptebleyskll therddf|cambe isetamd usingnd t he | i ke.
20 The term.” ar.é%ﬂ as 0gsed herei n includes carbocyclic aromatic rings or
ring syst‘é‘?ﬂs".cml rﬁﬁlé Sof aryl groups include phenyl, naphthyi, biphenyl,
fluorenyl and indenyl. The term"heteroaryl"” includes aromatic rings or
ring systens that contain at |east one ring hetero atom(e.g., 0, S, N).

Sui tabl e heteroaryl groups includBegaop|Scheme 8yl , pyridyl, quinolinyl,

i soqui nol i nyl, indolyj, isoindolyl, pyrrolyl, tetrazolyl N"{a\g dazo,

pyrazol o, 25 oxazol o,] £hi azolo ‘and s on, 28 10 DEC 2003 00/ 76505

PCT/ US00/ 15702 " HeteT 5% E:\E_)H " incl udgs n-aromatic ri ngsxe Ngar;g syst ens
that contain at |eat 10 ¢2i nd hey.er m (e g, 0, ). nmpl ary
het erocyclic grou nclmde pyrroli‘dinyl, fetrahydrof Ay N nor phol i nyl ,
t hi omor phol i nyl R7BLper i ct'cn%()l pi perazi nyl, thiazoli Gi'n Y ¢ Y

i m dazol i di nyl. 8 Unl ess |o ﬁ%rwi se specified, the terns "substftuted aryl",
"substituted heteroaryl "NHand "substituted heterocyclyl" in#Ncate that the
rings or ring systeng,in question arey,further substitujed by e or nore
substituents independently selected fromthe group consistiRjg of al kyl,

al koxy, al kylthi o, hydroxy, hal ogen, hal oal kyl, hal oal kyl car bonyl ,

hal oal koxy (e. Jestiary rintdee O thetinwsnyion can be prepatedydccendingriy IReactidoebgheowrbony| |

aryl car bonyl , het eroaryl carbqgnyl ,. aryl, aryl.alkyl,6 heteroaryl

het er oar yf‘%FWyl%?Rh z?t-’ A §JF 28 8ﬁ%‘ﬂe@r%’8§8 Fé%ﬂpiﬁhaf ﬁhfstorq?elré,ﬁangf)ig&vga%o nyl .
al kanoyl oxyis 12pdcanoyl thio, and, in the case of heterocyclyl. oxo. In
structural fornul as representig‘gjcorrpounds of the invention certain bonds

ar el0r epr esent &uisisp (Hapd RedctiomBehemph gp amipradk yhsabstittied 1Hhaudasefts S-

repr esent 1 he _das 4 Re: S di ngly,

t he corrpogﬁ(lj‘?y 0(% ?ﬁ%u}cn%\ﬁ:r?{% glr? \égﬁlsgg&é?‘fwgﬁgg?ﬁeagieo%ﬁogﬁpfangﬁgggnpounds or
t et r ahydr pigvidioa ssohduy amtneCalomntisX IV hPraférdelyt ibetedustivamimttivs iofartibd
conpounds descri bed herein in any of their pharmaceuti call ept.abl e

orme, || NSOy ORE Hhes {HIFGBHEIOS AR e CHRAACPDREALIINE it s,
sol vat es, f&ﬂh%%@é?éwgrﬁﬂﬂghh@c ld #E‘olm?é}u Shat %ﬁddﬁﬁé alHPRRR S bh ¢Rg: and

Bi ol ogi cal Activit maceut 1 cal conposition e invention contain a
t hed &peut sdatnnsuelh pedithlommethane. The secondary amine or a salt thereof can be isolated

using conventional methods.

In step (2) of Reaction Scheme V the secondary amine of Formula XIV is acylated
to provide a compound of Formula XV which is a subgenus of Formula I. The reaction
can be carried out by reacting the secondary amine of Formula XIV with an acid, acid

20 chloride or an acid anhydride according to the methods of Reaction Schemes III, Il and IV
above. The product or a pharmaceutically acceptable salt thereof can be isolated using

conventional methods.
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amount of a conpound of the invention as described supra in combi ndt§ QEC 2003
wth a S‘r)ar maceutical ly acceptable carrier. 25 The term"a therapeutically
effecti v&Q ¥ nmeans an amount of the conpound suffi ci ®&T/USHIFTRUCe a

t herapeutic effect, such as cytokine induction, antitunor activity and/or
antiviral activity. Although the exact amobunt of active conpound used in a
phar maceuti cal conposition of the jnventjon will vary according to factors
known to those of skill in the artt®%Rk ¢ ¥Ye physical and cheni cal
nature of the conpountiigs well as the 30 nature of theygarrier and the

i nt ended dosi ng regine gt is anticipated that the cgnpositions of the
invention will cont&tn $uf 'Fﬁi ent acti/U\e i ngredi ent S | de a dose of
about 100ng/ kg to abeyt myPkg, priéf erd'ﬂ)ly a 10dYy/ kot Fabout 5ny/ kg,
of the 29 10 DE @ \WO| 00/ 76505 PCT/ US00/ 15702 cpnpgundito the subj ect .
Any of the conventisflal deHgge fornms may be used RBuch as (CHghl et s,

| ozenges, parenteral for ations, syrups, creans, ointnen{s, aerosol
formul ations, transdermal ‘patches, transnucosal patche% aNd the like. The
conpounds of the invewitli on can be adm Ristered as tRas si'mgl e therapeutic 5
agent in the treatnment regi nen, or the conpounds of the invention may be
adm nistered in conbination with one another or with otlher active agents,

i ncl udi ng additional inmune response nodifiers, antivi ral’®, antibiotics,

etc. The conpounds of the invention have been shown to i'nduce the
production of certain cytokines in experinents perfor according to the
tests set forth below. These 10 results indicate that conpounds are

useful as imune response nodifiers that can nodul at e pj1re ne response
in a nunber of different ways, rendering themuseful ilh the Vtheat nent of a
vari ety of disorders. Cytokines whose production mayfb ndticed by the :
adm ni strati on of compounds according to the inveR ’ ge_rll ;.,a,l |y include
interferon-a (IFN-a) and/or tumor necrosis 15 factor-(x (TNF¥(R) as well

as certain interleukins (IL). Cytokines whose biosynt heshs/ ®e i nduced
by conpounds of the invention include IFN-a, TNF-aXVIL-1,26, /10 and 12, and
a variety of other cytokines. Anong other effects, cytokinesBRynhibit virus

production an t r.cell growh, ki.ng the conpounds useful in the

treatment of \%%%H%@Bgﬂ%ﬁ’é‘ﬁ‘g}mf Bﬁ%}%?"%‘oﬂr‘?a&@mpﬁmﬂfﬁq aFopHBngitsi | ity to
| nduce ! IReaplidiiSitiehy Divhei{RARDGRd R if KBRS0 A and G heENT T on af fect
ot her aspects of the innate i nmmune response. For exanple, natural killer

cel P acti vity InsigpKé) et Reastian Sdheran Vdoh eotinodilag] substitbeddus imhlagyfdki ne
t e macrophages, which in turn

e SRR N, NSy B S L s
cyt oki nes,7.Fanethatydrd-hH- o0 aRAIAI ] BHOBRUSENIAL oP FOIrhAIE AV TIOPaRMbiy the
differ entrérﬁ\]tchggl isocfarrlfa’e-t:iI gur{%?f%%g;ge%%ing or dissolving the compound of Formula XV] in
trifluoroacetic acid, adding a catalytic amount of platinum (IV) oxide, and then subjecting
10 the mixture to hydrogen pressure. The reaction can conveniently be carried out ona Parr
apparatus. The product or a salt thereof can be isolated using conventional methods.
In step (2) of Reaction Scheme VI an aminoalky] substituted 6.7,8,9-1etrahydro-
1H-imidazo[4,5-c]quinolin-4-amine of Formula X VII is reacted to provide a compound of
Formula XVIII which is a subgenus of Formula I. When R; is hydrogen, the reaction can
15 be carried out according to the methods described in Reaction Schemes II, I and IV
above using a tetrahydroimidazoquineline of Formula XVII in place of the
imidazoquinoline of Formula VIII. When R; is other than hydrogen, then the reaction can
be carried out using the method described in Reaction Scheme V. The product or a

pharmaceutically acceptable salt thereof can be isolated using conventional methods.
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Conpounds of the invention also have an effect on the acquired i mmune) DEC 2003
response. For exanple, although there is not believed to be any direct
effect oNHO¥ENS or direct induction of T cell cytoki nes‘fc'm%%%ﬂ?@aucti on
of the T helper type 1 (Thl) cytokine IFNy is induced indirectly and the
production of the T hel per type 2 cytokines IL-4, IL-5 and IL 30 13 are
i nhi bited upon adm nistration of fhe co und% This activity nmeans that
the conpounds are useful in the F%%PHE%“:@F di seases where upr egul ati on
of the Th | response and/or downregul gtion of the Th2 regsponse is desired.
In view of the abil'tyhpf conpounds 30 VK)QO/?GSOS 1 0 DRC 2003
PCT/ US00/ 15702 ofNt Rg i v,gnti on to i MBIt tHa Th2 i exxeBponse, the
oy : .

yecked\f o “be (usefu ' ﬁ}t FeaTF@‘I’TT’ 0 2di seases,
e.g., atopic de itig, asthma, al Yy, allergi& r I S% system c
| upus eryt hemat aHg) yacci ne adju ant(CHgr_. cel | medi gt eqeyymuni ty;  and
possi bly as a treat mentl for recurrent fungal di seases and ch”ar"rﬂdi a. 5 The
i Mune response m)d.ilfyiNng effects of xvhe cBnpounds make the/rmful in the

treatrent of a wide variety of conditions. Because of thefs abflity to

i nduce the production of cytokines such as |IFN-a and/or TNF-&, the
conpounds are particularly wuseful in the treatnent of viral diseases and
tunors. This i Fewatorpcinliddzogginalindswifttite irseggestan e mropped adordifig the

invention_are useful ipn treatjin i seases such as, but not 10 limted to,
viral di s@’é%‘é’é’“iﬁ?é?’ﬂﬂi‘ﬁbwaé’ﬁi&ﬁb rRasand iy angy dgapedsaboye apd wyis dedh s
Hepatitis B; F : iRl Id_ X172 _11;
nol | Escum cont giiga%qgﬁs Bﬁ]@%@am{d%é l-]r\é/z“?/ﬁ asér(ig’yéde%?rta E%qqlge{ﬁ ﬁlgg%ﬁ&sas such as

cervi cal ¢lqumabpyltfagthaylcarbaphaif FormulmeXX papidrblgzadas ipraddd MPMpinaaliy]
associ at ed ,neopl asias; . fu | .diseases, £.4g..candjda, aspergillus, .. and
cryptoc chsnwgerﬂa%zi%?sg-gcfraﬁgﬁm 12@{@@%6? [éeiggé‘}m@.”g‘l.'?mﬁlﬁé’ %‘:’Eg‘lﬂla )tg'r o,
hairy cel jeadfford @iakRIEaRsied @R AsoRirHhe BBhpolfN8f F&fidla KB ¢h RRRurSGUamus
cell carcinoma, nyel ogenous |eukem a, nultiple nyeloma, nelanons,

non- Hodgkiriluoreagainhatid and aceserdbile and sigring dt pmbkemtrtempgraturot Wdermaivekyr the
parasitic_di seases.r.&. unmocysti.s carnii,.. crypiosporidiosi

hi s?@pl asfrosr togf 8&" gisam)m %@%%%%%1?‘?8%%‘” thi qﬁ]fuéeclhc%?lc,%ﬁ)oe{f‘faacujf%@%%rqi Ust s;
and bact egtegth bathf Feirbipfise- 1 H-ghidadofPSrgghiasiisy] rambutiCaRaedes ofForaviaum 20

Addi ti onal di seases or conditions that can be treated usi n% t he conpounds
of the i nFERCRABRE Prepareddisinedie pnthetissionispdirglpeed indk®Ratent SER2I8Rocyt haeni a;

| eprosy; ' b ! OB S, SED] ; 's
i Sease BAkbiaRlcD) SEASHRR or o S LSRR Be e S RE} SRR REVRE °
wounds, i ncl udimgee (2)ariiReacvmnihe mACE T radi ang hyalk ylabithmed 6] 70819-arahyddes a
met hod of _j nducin yt oki ne bi osynt hesi s i n ani mal conprising 25
Adnini st eﬁfﬂﬁ“‘%‘fog‘*’%éi‘i‘il ! -We %&%ﬁ%&ﬁﬁdﬁ%ﬁwd&emﬁq ? 6PmBPuNdRe

i nventi onpg e iR X 1ahiR ks 2 AbBIRWITFRhuf €ORReY RY i@ﬁ)fd%'éeh}’t%e tOactiBH HSEbe

cyt oki ne biosynthesis is an anount
carried out according to the methods described in Reaction Schemes I, III and IV above

using a tetrahydroimidazoquinoline of Formula XX in place of the imidazoquinoline of
Formula VIII. When R3 is other than hydrogen, then the reaction can be carried out using

20 the method described in Reaction Scheme V. The product or a pharmaceutically

acceptable salt thereof can be isolated using conventional methods.
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sufficient to cause one or nore cell types, such as nonocytes, macrf@hpggsm%
dendritic cells and B-cells to produce an anount of one or nore cyl ok S
such as, wWOP0/gdhpl e, |FN-a, 30 TNF-a, IL-1,6,10 and 12 th&CTrusopmeEmorased
over the background | evel of such cytokines. The precise amount wll vary
according to factors known in the art but is expected to be a dose of
about 100ng/ kg to about 50ny/ kg, Ugrseferabl y about 10pg/ kg to about 5ny/kg.

31 10 DEC 2003 WD 00/ 76505 PCT/ UBeayursighempd’invention al so provides a
met hod of treating a viral infection in an animal and a nmethod of treating
a neopl astic disease in an animal conprising adm nistering an effective
amount of a conpounddHyr conposition of NRg invention to ttm_]ani mal . An
amount effective t virgl infection is/ & anount that

[ iIYyne 5 o no t :

w |l cause a redu & mani f est a1 f viral
i nfection, such N | €sions, vir " Pat eﬁgf" Rjego'ﬁb.lcti on,
S ci se anount
t o EHehprs kno

and nortality as ontfol ani
will vary accordm t héCHg)t,, but iRs pect to be a
dose of about 100ng/k rllto about 50ng/ kg, plg"gf erably abolUt 10pgFKY to about
5nmg/ kg. An anount xof a Cﬁfm‘aound effegfive toztreat agpeopl asiN.c_oondition
is an anount that will cause a 10 reduction in tunor size & i n/The nunber
of tunor foci. Again, the cise amount will vary according t®, factors
known in the art but is expected to be a dose of about 100ng/ kg to about
50ng/ kg, preferably about 10q}tg/k to about 5ng/kg. The invention is
further descri BeBespmAEndyp beambs readilyapiepired fonpeder crrdpoungs of
illustratj y i | 1., L 0 in_an .

Bxanpl o 1R M1 FORS R mddihBOARL PR o B b cbitafih fbroaiks

-yl) but yl pivepzanibeeeachidwith hin ahlifk tofprovidp en R, @0bMitudnt substituted by a secondary
-(4-am nobut}fl -1Him dazo[4,5-clquinolip-4-amine (2.0 g, 7.8 20 nmmol ) in
pyri di ne PACIMXHUNQEHR COPPEYLYS Whefc Wbt Ko shbsbituenh £ontalgs Avilee BEUP CThe
sol ution yeagdaeal RGrbeidehud N k ife 8

- mol) diluted Wi ?ﬂprpyri di né“%%%g?ﬁ%é‘ﬁg@ %e%@ﬁz‘héﬁggﬁ{a‘%ﬁ é‘%m%ryﬁ“c?&%‘c'
anal ysi s by hi @is ysed herermatieeterths taikel” chatlengl o Yalkpiw™ aidPibE)prefivdi* @il ege t hat

o) startipng. material remained. Additional benzoyl chloride (0,3 g) was
2dddd and HEERI RSB SR AR BranastebaR eRpA AN PREYSIS SrauRS 1 n i xt ur

o o STce e eSSy i L SRSt 1

was 20 carbon atoms, with alkenyl and alkyny) 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

15 groups include cyclopropyl, cyclopentyl, cyclohexyl and adamantyl.

The term “haloalkyl™ is inclusive of groups that are substituted by one or more
halogen atomns, 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.

20 The term “aryl” as used herein includes carbocyclic aromatic rings or ring systems.
Examples of ary! groups include phenyl, naphthyl, biphenyl, fluorenyl and indenyl. The
term “heteroaryl” includes aromatic rings or ring systems that contain at Jeast one ring
hetero atom (e.g., O, S, N). Suitable heteroaryl groups include furyl, thienyl, pyridy},
quinolinyl, isoquinolinyl, indolyl, isoindolyl, pyrrolyl, tetrazolyl, imidazo, pyrazolo,

25 oxazolo, thiazolo and so on.
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separated and then concentrated under vacuum The resulting residug WEEC 2003
conbined with 32 WD 00/ 76505 1 0 DEC 2003 PCT/ US00/ 25702 propyl acetate
(30 nL) 3HBOR2EPEd on a steam bath to dissolve the resi duePCIWHE0045TA3t i on
was allowed to cool. The resulting precipitate was isolated by filtration
to provide N -[4- (4-am no-lHimdazo[4,5-c]quinolin-1-yl)butyl]benzan de
as a solid, mp,, 210-2 Anal ysis: Cal cul ated for C21H2, N50: %C. 70. 18;
0%, 5.89: oA\, 1@6&"8"@1@55 ipcluges “S“*B@na@lc MRS OF Iigp SYSNNS ! gontamiat ;g (500

Doyl .08 by e fodtly o el yolopg,

e P e o e L e S A A e A
(qui nt et , {3&;;‘6‘&?—&“ in Hj MB (EI) me 359.1746 (359.1746 cal cd for '
ClEH 1N50 10 AR
T 2 (4- ?Am nolﬁi-l-l m}gez;%:)sc spec1ﬁ dq ltJII)entg s subs t)ubed aﬁi] b esH'tZ)%nutad hﬁglsxa)ragc hl ori de
Hydrat e Nld [m}b(stdwmmmﬂcilyﬁ dﬂizuﬁﬂglﬁe rh]eqUicIQi‘ ring lsysy%rhbmtqde]sd@?n?g% de (I
was ved |so ropanol . . Hydrochl oric aci | eq o was
added Th q&é %‘%‘5‘%3&8?5 PE SRRSLipERSS spdegenspntly F?lﬁfé?(i gamBe gFepi de 1 g
Pydr ochi of s T gl TGSt ymio b SR HelDgk ol G HAGRERR S o 1 or
02 1H, , N5OhalokiBioxy (e1g StrHROro@hos9, ﬁﬁ‘o Wyl(c}Sf;g)?yPANicgﬂggﬁ?gny]Fgglg:grbo?z@l EDQ 61;
1 roa s
9 15! (broﬂﬁ‘e?aﬂgﬁf}mm@”%%fy(“ﬁgﬁ‘ h/Hé'éﬂ?fxlt heterogryalkyl, heterpeyaybs (4, J=s. o

HZ, : L{;) l%etélé& 5(:1()@]\,5@!3 TRrife, Eﬁ(ox%ﬁ}bon i7a@ke(n‘3ylol§8a19arld§/ltfné;gnd7? %‘Pc(cfage ?]f]
’ 2H). héuz@cdclylmrp o He. ’3 30 (q,’J =7.0 Hz, 2H), 1.93 (quintet,

9[21 LA e oo é‘%?t%@‘ﬁfgﬁ*wrlf# KHeeRE boghbing %ﬁ%ﬁm%eﬂoﬁdg'%tw bR 3 de

N H, O 3zpVélelRb 09%dbhel 1theDECheX@0Bies %ﬁ@ﬁ@%%@gréﬁés@&ea@? (REARNA
met hod of Exanple 1, 1-(4-am nobutyl)-2-propyl -

i mi dézo[ 411B¢ e3rbA PFSPIIN OB abseNtn AQEQT aolg, the, csmmunr;s ofdke nzemticaccaniteteithemz oy |
chloride 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.

20

Pharmaceutical Compositions and Biological Activity

Pharmaceutical compositions of the invention contain a therapeutically effective |

amount of a compound of the invention as described supra in combination with a
pharmaceutically acceptable carrier.

25 * 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 compound as well as the

30 nature of the carrier and the intended dosing regimen, it is anticipated that the
compositions of the invention will contain sufficient active ingredient to provide a dose of

about 100ng/kg to about 50mg/kg, preferably about 10ug/kg to about Smg/kg, of the
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(0 26 g, 1.8 nmol) to provide 10 DEC 2003
-[4-(4-am no-2-propyl -1 Himdazo[ 4, 5-c] quinolin-I- yl)but benzam de. as

asoludwm‘f?”flﬂﬁs 174C. 'H NMR (500 MHz, DI\/BOdG) 6 8.80 5P oGP o)
8.46 (t, J=6.0 Hz, 1H), 8.20 (d, J=8.0 Hz, 1H), 7.81 (d, J=8.4 Hz, IH),
7.76 (d, J=7.4 Hz, 2H), 7.67 (t, J74Hz IH) 7.49 (m 2H), 7.43(t,

‘;;)7 51H§éc Ouaﬁoloﬁf W?JefhuﬁzﬂY@%eP;Q’@“ Id%ﬁgc gqﬂ?éigf(ysfge sstﬂﬁ wcwg 3H) :
Ms (El) rr[‘aglcéoi]ozggéeg ﬂ@ﬂ{e%%ﬁﬂt%sf%&z@ég%théﬁ rfhulatiops,
| - T uty i%

N -[ 4-(4- Am no- 2- H-i m dazo[ 4,"5-"c] qui nol i n- benzam de
NH2 N N tearGderiogal pgtchtﬂetlgammszalrmdiretd and thexdapl e 1,

I nob hyl - d |
rlmff) s r oat T W COBIRIS AL s MRt RIcal O GUmemsess s the Bglrabsiapeilsr ovi de
-[4-(4- z?e@hf‘lﬂ “tRe ﬂ’éﬁtm@nt J'e:g‘ ith&d Qﬁ%ﬁb{ I\r/t?_cmﬁllngy b fe é?vééftl l{i}g}]f)é’ Lclx?ﬁlérﬁ%%e as

asolld m p. 164-1 DVBO-d

H, 8.01 c(cnlz;lblﬂaitB)IDWiﬂzomt athd)ther?ur%ﬁt}(dheﬂacﬁwe ag-lzms Zhi)]pdﬁ‘lgEﬁld(tchil,al thmduiy, 1. 2
Hz, 1H), 750%11?j f] IaI;P ét 8.0 Hz, 2H), 7.38 (dt, J=8.0,
1.2 He, 1f|§|5=P°“‘7"c difeges, a“b'!'éalé ilb?‘HE et4), 6.48 (broad s, 2H), 4.53 (t.
J=7.0 Hz, 2H) , nd t,
170 o, 2H) Tl::il)_t tgt%m]g%bu' %Pg%}ﬁ lﬁzenu%hbh’avgb%}n ﬁl@)ufnst ?ﬂh&ﬁ tl]n: gﬁ)d%GH%rp(t)fe

( 373 1903:emtainadz1¢loneﬂh HZBN&@):MS 3drf mdﬁ@omﬂ@to\/@e @tﬁ»ts?&% OartiPEAIb WSAe$5702

le 5 N th d 4, 5- |
o1 TBut yi DT tE ARG rompo st ais e e TaHEE A PHERHBATSE Eka e 1
1- (4- am n@badixte kheirffnlié rdspbmelifh Qﬁﬁ%ﬂoﬁdn?ﬂeﬁ%ﬂt %lyb Weﬁdé[ﬂ%cﬁm%séfugm the 76

mml) was reacted wth benzoyl chloride mol ) to provide

- [ 4- ( 4-tearmentof @t vagiety ﬁ-dlmrd%IZOM 5-c] qw noI i n 1 yI )but yl ] benzami de as a’
SOIId m 20 ) O S848.(t.. 3%6.0 Hz, 1H)
8. 00 (d Jg. oéﬁ?%“f"ﬁ)“’“o?’ B@df’%f‘on gy he %C'ﬁq@ the aé’é“‘(‘if&’at@“@fﬁom&o"é'dﬁz
I%i) H . . 1?Qa(c§:brd3nhg% tHe WentiodYenefalBinklude Hi&f&rohizo (1#N-a) nd8r fdmorkieBrodisHz, |

15 factor-of (TNF-at) as well as certain interieukins (IL). Cytokines whose biosynthesis may
be induced by compounds of the invention include IFN-o, TNF-a, IL-1, 6, 10 and 12, and
a variety of other cytokines. Among other effects, cytokines inhibit virus production and
tumor cell growth, making the compounds useful in the treatment of viral diseases and
tumors.

20 In addition to the ability to induce the production of cytokines, the compounds of
the invention affect other aspects of the innate immune response. For example, natural
killer cell activity may be stimulated, an effect that may be due to cytokine induction. The
compounds may also activate macrophages, which in turn stimulates secretion of nitric
oxide and the production of additional cytokines. Further, the compounds may cause

25 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
1s mduced indirectly and the production of the T helper type 2 cytokines IL-4, IL-5 and IL-

30 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 Tht response

and/or downregulation of the Th2 response is desired. In view of the ability of compounds
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: 21, 3,32 (g ,
10 He, 14, 6.47 (broad s, 2H, 4.53 (t, J=7.0 bz, 2H), 9 %69?9@&,20“3

0 Hz, 2H), 1.87 (quintet, J=7.0 Hz, 70
J= 70&3’(%&5”6%5[5735“ J:I7_|?O Hz, 3H); M5 (El) me 3872 g

calcd for G3H,5N50). Exanple 6 15 _ _ _
- [4-(4- Arino- 2-butyl -1 Himdazo[ 4, 5-c]quinolin-I -yl)butyl]benzam de NH2

1
N I NO - A: u - H-mda ui.nol i n-4-a ne(05
g, I1 6 nn%fljt?é%/aﬁsg\mé@?n& %élﬁnwt%% Eﬂﬁ)é}lfn ées(pgﬁsﬁecé’ﬂﬂl)ﬂﬁ‘gﬁ@ﬂ c¥Be bBenzoyl
chl ori de sef2n ¢he tHeabmemiaila)opiedis@dleled. ovi Aofic RERBIER, asﬁ%&‘ranl h’a'ier al ysi s
by HPLC indicated that all of the 20 starting material was goné and t hat
several pRHHUGSYSIRENC h’@ﬁﬁ@dlhmﬁ@%a&m@mm K uV@lt\ﬁms:cdiomzhmtcﬂ anegniyrder
vacuum The 0@35% gmog%gu em gl:l%rg%rsrg%ag a 35 10 DEC 2003 WO

|

00/ 76505 aqueous sodi I 'car bona separated and
t henS concent r aTl&dxmmnntercsycaQH wiadifThey dreshdoanhyasmibsRe |nY£<€ théln useful in

di chl oronet hane and_pl aced on a silica gel colum. The colum was el uted
Wi th 5% ri8t Heignent af ¢ padg Wt?#ﬂé@fr@ﬁéllma Bigesnsaiiof Fheirladikiiyes fraduot then

glo(r:rg: (r)];g @?cgg)ﬁ é);l;E to]t?nea Hﬂdogg'llﬁ{ %%gaorr;]%orurl Catrfl: 821‘%10:\(1\@{']? >
- [ 4- (4-1iseiulllﬁh Qrchtﬂaﬁhedt'dfvirﬁ]'(ﬁ?e%@e{s‘lan@ Isﬂngw nm,g ﬂnﬂun%Q?ﬁ]thl%g?%@%ﬂ de aS a
SO|Id mp. 174-175C. 'H NMR (500 de) 6 8 ,

8. 00 ( d, SPEgests that coppfoungs ngth@dnvegphan arel-izseftﬂhﬁ ;reatﬁloaﬂsc(aslcs stieB a€) bdzpotl H)

7. 39 J=8.0 Hz
73 (t’ lﬁ"@ frg "”’“11‘143@“% ‘%@“?% SEH vty ‘50’&#@& ars: g ?taowlaﬁs Bepatitis :t,')z
(m 2H) B.19patifis C; H Eﬁm?l@x @Fﬁs,Tﬂpc&GAnGQF#ﬁétI?tmolﬂrsZurg cb'ﬁragn%"um HIVY
(quintet, J=7.0 Hz, Ol%geg (qui nt'et sexte J=7.0
Hz, 2H) , QMé’i V&V lyﬂ?emthqbal r@pwlamnesqo@leys Cﬁf\ecadltﬁraepwmﬂ)a] nE)mmnd duhai5

' yI g gu'g 3| 4 ?n%v?rﬁ' :§ Sé:ﬁ%g% Qﬁl Ltk flul 2} discasesye.g. candida, aspergillus,
and cryptococcal menmgms, neoplastic d1seases, e.g., basal cell carcinoma, hairy cell

15 leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous
leukemia, multiple myeloma, melanoma, non-Hodgkin’s lymphoma, cutaneous T-cell
lymphoma, and other cancers; parasitic diseases, e.g. pneumocystis carnii,
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and
leishmaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium.

20 Additional diseases or conditions that can be treated using the compounds of the invention
include eczema; eosinophilia; essential thrombocythaemia; leprosy:; multiple sclerosis;
Ommen’s syndrome; discoid lupus; Bowen’s 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

25 administering an effective amount of a compound or composition of the invention 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, [FN-a,

30 TNF-a, 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 10pg/kg to about Smg/kg.
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N HO Part A Oxalyl chloride (4.4 nni, of 2Min chloroform 8.8 m’rplg) DERs 2003
added tov@? 03.}45§5)5’ensi on of 4-(chl oronethyl)benzoic acid (1 g _B,% @w 1) i

di chl orone Plane. N, N 20 di net hyl formam de (4 drops) was ad CHUSEP21%,) yze

the reaction. After 1 hour analysis by HPLC indicated 100% cl ean

conversion. The reaction m xture was concentrated under vacuumto provide

4- (chl or ok kRGN ASY brdvirdl Hl8r i A Gh QB i i
4- (chl oromet hyl) benzoykJr chlégraji Iggthfﬁ?jg%regfﬂ%ség"%{gglﬁmfg adlllrcrzlﬁll Eglrdoarret hane
was addedmethod of trspames i Deopastic-dideaaeriinab ahiyndl cbidprising admfidistering an effective

i nol i n- 4- ani 1.0 3.9 1) | i di 250 rnL). After 1 h |
Phle nobl Baout S Aofiodn pr Sompfiunph ab the Bvarn o he aBireal. Hrearestt | on
M Xt ure W\effection ¢ b4l @shibn A8¥irad G Q04 48 3RRuAGHREGIZ0R3: 2 RGeSO 4702

vacuum The resi due was conbined with saturated aqueous sodi um bi carbonat e.

A sotid amotesy|the Banigstationsroftviahinfemiondsis ek vadl lesions) vimbload praeostt ai ni ng

a snall ano .The sol ut ic&g was \/\@Shed W i h saturated aqueous
$nsfe

unt of orel haanol .
sodi um bi & rStP(fﬂ‘g'fcel.onTﬂé mgHEUL; 45 GomRare APRUR! @Ridse TG BEEGM  The
resul ti ngarh&sit A Brdifid ; : i L I
el uting \?\n?t h 1t0% rr‘,\é;mﬁgdr%\ol Ii %ﬂ%f&%ﬁréﬁ%ig’%ﬁ%&hﬁ?ﬁﬁ{ﬁ%ulﬁ\lﬁé1[1'28 4(ggm' no
- 1H i m daghepy ] Gngykaforedlonh30medagl prefiergblly-about( Kplzdrgurabbyl rhghg adindenasit a
solid, mp.. 240-30 ec.).. . H NVR 00 . DMBO- d6 S 8.4 t, J=6.0 Hz,
1H), 8.2 1‘9f(as‘;2°r?‘?%“f‘9§?’%§“i%‘,° eag ?d“eﬂé‘%“iﬁﬂ‘)'%iﬂof‘és &) ?")99%‘. ‘63‘14251 C(?Hj“‘; a7 61
(d, 19=8. OretfdctionHh tunfoA&izd &5 inJihi8 ndriter ofidinor fod2 A fain 18 plct amouhd wil? - 20
(t, J=8.0 Hz, 1 H), 10 6.80 (broad s, 2H), 4.78 (S, 2H. 4.62 (t, J=7.0 Hz,
2H), 328 Y&y agcepdipg o facpaqy kngwggn theart hutds expreredQo e a dobg of dhasis 1Q0ng/kY et

VT m anarns e paPtefent oo e bt R e i o 1h 1 pyrrolyl - 1

H benzo[ d] i m dBzoinvehtienyis)forhdrydekbtraicny we folkdaviAg RRirhplls, which are provided
2- Hydr oxy: ) H benzi m dazol e (62 g, 0.46 nole) was added to phosphorous
oxychl or i QEI{UsHAUGA §nly7Rd @rrenet iRtended (e linRingie@ny ¥8Y4. 5 hours. The

respgg ting solution

Example 1
N'-[4-(4-Amino- 1 H-imidazo[4,5-c]quinolin-1-yl)butyl jbenzamide

A suspension of 1-(4-aminobutyl)-1H-imidazo[4,5-clquinolin-4-amine (2.0 g, 7.8
20 mmol) in pyridine (1 L) was warmed to 60°C to dissolve the starting material. The
solution was cooled to about 30°C and then benzoyl chloride (1.1 g, 7.8 mmol) diluted
with pyridine (100 mL) was slowly added. After I hour analysis by high performance
liquid chromatography (HPLC) indicated that some starting material remained. Additional
benzoyl chloride (0.3 g) was added and the reaction was warmed to 50°C overnight. The
25 reaction mixture was concentrated under vacuum. The resulting residue was combined
with chloroform (200 mL) and 1% sodium carbonate (200 mL). The organic layer was

separated and then concentrated under vacuum. The resulting residue was combined with
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20 was poured over 4 L of ice and the mxture was made strongly basjq DEE %[13
anmoni umny,, o§' The resulting solid was isolated by f'&ﬁ%ﬁ% was
W th vvater ang ried to provi de crude 2-chl oro- | B benzi nit rt B

2- Chl oro-| H benzi m dazole (10.0 g, 0.066 nol), pyrrolidine (18.5 g, 0.26
mol ), 25 and ethanol (100 nL) were conbined. The resulting solution was
heat ed at har rlgﬂlér or

resultin é@ﬂ a%tggm(lgg mn]i‘)gae ﬂ%%&%’?b%ﬂ%ﬁ%k%ﬁ%@{hgﬁﬁdﬁ gghs trhglr?nl

aci di ¢ wiwds dilovedahleool (Theaishiamgipicbipitaeacts ibustied byifllitatibh 1&Pré¥ee ﬂﬂ@rﬁ VO
00/ 76505 PCT/.USO %15702 ammoni um hydr oxi de. The resulting solid was

i sol at ed ByAERPtl trmslﬁzo[&%ﬁaamﬂ)lﬁﬂ yiehusy! Ibegaamidg @ aspkd.dp Pedl9-81BFovi de
11.8 g of gl ak c talllzed
from et hyﬁﬁlacefga?ié%irrgteﬁano Itrltoﬂ%rog%?%l Q%ﬁ #T%Ze%{ffr%%ﬁ? no(al

benZA mi da&dA%e %Hnﬁa.Dys%N 1%l4cm NIMH (B(CUNKHz lﬂﬂMS\Brdﬁ@S 48Q1,965. c?/Hz [H)00; N,
22.44; 5 Found % OUN, 22.70. Part C Sodi um hydride (402
ng, 11 mfotd Swég)aﬁ]@%ﬂi ﬂogg%éﬁén—é?%@ de=8.9 20 7.6 ﬁbJ Sﬂ-lﬁérﬂ'}/)n? 8azol e

(1.9 g, 1 )1 hyl n

di ssol veg.p’J ﬁ?@%llu )I %%B%adé\lsglj’l oweﬁ 'Y g@FT@’%gsr%oﬂ%éo ﬁﬁ r%‘fﬁ’r e‘qfcoor 15

m nut es He,261) BB g, e HesHa)t 190 (hinfed. a7 oMz, 1D, $6B YbiinR: VRS 98! ed to

5C and a sol 'Msuformed éspdhabro nonet hyl ) benzoat e ‘? 1g, 01 m)l) was
t

added to ¥He @éﬁk’?éﬁg’é%ﬁ g calgdfordsn HpdsBved. The sol ution was

allged to stir at anbient tenperature and a solid fornmed. The m xture was
stirred at anbient tenperature overnight and then it was poured into cold
water. A solid was isolated by filtrBtimple 2washed vvith water and dried to
provide 15 3.0 g af fkég?eﬁ,pro%ct as an off-white solid. This material was
recrystallized frdm* 8! H“’;S’F%Q,[fléedﬂ%‘t“ﬁy? I- Y])b“ty”benzamlde

4-[(2-pyrrolidinyl-IHbenziri dazﬂ&dr’o&lﬂ)}ﬂﬁé mh}algcenzoat e. Analysis:
Cal cul ated for C20H2IN302: %C, 71.62; %\, 12.53; Found: %,

71. 44; %4, 6. 49'-[084- Atiing( H-faidezdD 2&‘]%Dbﬂyﬂ l-yl)butyl]benzamxdc(] g) was

I | Hb 7.5 I
L2 B A b SRR D TN RSO T8 2R B, 1
m) and mpeédipinat wad Boldidd by HRrdtion iolpRVIERS] heake gwmaam% SATRai st il all

of the ester dissolved. Heati ng was continued for an additional 15 m nutes
and t hen clgiEneli-deylbrtyhisnzamide Budsarklnridea hydrqigas asolidim.poR54@b€iC. and

neutrali d h SH| e t

S0l at ed By T G R R RO Gl BT Pl T e S 6 o

cr ude pr (Wblmﬂ %CT31.61; 7eHe6 0a] %nNad616acity SIMR |(5aERHZ, RSN 1Bisowbisagmam de
rovide_4-[(2- pyrroI | dl8n¥| -| H- benzi m dazol - 1¥H) ) met hyl ] benzoi c aci d.

An %SI s S, Hh&) Ktbsepd o2H). 8.56 (s, 1H), 8.50 (1, J=6.0 Hz 8.23 (d, J=8.0 Hz, 1H),
7.83 (d, J=8.0 Hz, 1H), 7.76 (d, J=8.0 Hz, 2H), 7.71 (1, ]=8.0 Hz, 1H), 7.53 (1, J=8.0 Hz,
1H), 7.50 (t, J=8.0 Hz, 1H), 7.42 (1, J=8.0 Hz, 2H), 4.72 (1, J=7.0 Hz, 2H), 3.30 (q, J=7.0
Hz, 2H), 1.93 (quintet, J=7.0 Hz, 2H), 1.61 (quintet, J=7.0 Hz, 2H).

25 Example 3
N! -[4-(4-Amino-2-propyl- 1 H-imidazo[4,5-c]quinolin-1-yl)butyl ]benzamide




C39H19N30, : 9%, 71.01; 91, 5.96; 9%\, 13.07; Found: %, 70.01; 9%, 6'116;[]@@"2003
13.32. Part E 30 Oxalyl chloride (4 nL) was added to a suspensi on of

4-1 ( 2- per&qoﬁﬁﬁl -1 H benzi m dazol -1yl ) met hyl ] benzoi ¢ aci d’(iTﬂ?sZ’Q’IaTuzo. 872
mmol) in chloroform (50 rnL). The m xture was heated at reflux for 1 hour

and then concentrated under vacuum The residue 38 10 DEC 2003 WO 00/ 76505

PCT/ US00/ 15702 i luted, with tal , t d.und dth
dri ed under vaclm%ﬁg gllc g%ggﬂﬁlf \émﬁihc’tde enepL]ﬁ gog'&g?mh% g%)gg'@ﬁépﬁg%lrquvﬁge o
crude 4- [ (igrduebi4es-cTHumdim-dHamhan®. 5 dozg knmély@)agr%améhmﬁps%épézﬁg&ﬁdede-

Part F 5 1-(4-Am nobutyl)-IHimdazo[4,5-c]quinolin-4-amne (0.20 g, 0.783
mol ) was (026Eed-StBmel b previde B -[#+{4-amine 2amopyli e imidsar Fad-c]q@irala-byr i di ne

it e conpERbS T es 2 S B BTt 1 SR Ch R M g Ana « ne
ani ng.  Thebsoaads! 119 SHEG W=, 0'8S, GPNeS ’\fdarﬁado %g%%‘ﬁ%lué&?‘]:gﬁ@li‘?ﬁfgﬁﬂ% was

combined with water, treated with 0.1 N 10 sodi um Hydr oxi de andt
ext ract ed (di }=1 - 4dded ). dregt(hadr7&. HThid)di7 9l (o, @bet hdh e, &x1.6 &bz, 2Hhas6PpUri fi ed

il . , e .
Y o SRR Y S 28 Al E e 8. 1 4 AR B G 1D o1,
[(2-tet rahy(}r o- | I@-ﬂ'l - pyrrol y])%ﬂksz(lg'gjrlﬂzﬁ(/)d[?ﬁhl-zn%lga(;g]l 2%1?/%1?7%{ ry(F]d}gé}Ilqzsgr)ﬁ de as a
solid, mp. 150-153C. M5 (El) m e 558. 2865 (558.2855 calcd for C33H34NgO0).
15 nmple 9 N -[5-(4-Am no- 2- net hyl -EI HiEi4dazo[4, 5-c]quinolin- |
-yl)pentyl ] benzam de NH2 N Part A 20 CAGRE “an argon at nosphere,

I 5-diam nopean&-(ﬁzﬁnﬂlo—@-rﬁé}hﬂoiI)’-_iﬁiilﬂjazgﬁﬂg-%mu%lin(- RyBboyl BeRBhigd! ) were

conbi ned and heated at reflux overnight. The reaction m xfure was
concentrated under vacuumto reno¥¥t he excess dianine. The residue was
distilled at about 210C at 12 t M6 X 102 pascals) to provide 11.8 g of
N- (5- am nopentyl)benzam de as a;cgl ordess oil. 39 WD 00/ 76505 Part B 10

DEC 2003 PCT/ US00/ 15702 N\
H
0O

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

imidazo[4,5-c]quinolin-4-amine (0.5 g, 1.8 mmol) was reacted with benzoyl chloride (0.26

15 g. 1.8 mmol) to provide N'-[4-(4-amino-2—melhy]—lH-imidazo[4,5—c]quinolin-l-
yl)butyl]benzamide as a solid. m.p. 164-170°C. 'H NMR (500 MHz, DMSO-de) 6 8.47 (1,
J=6.0 Hz, 1H), 8.01 (d, J=8.0 Hz, 1H), 7.78 (d, J=8.0 Hz, 2H), 7.59 (dd, J=8.0, 1.2 Hz,
1H), 7.50 (1, }=8.0 Hz, 1H), 7.43 (1, J=8.0 Hz, 2H), 7.38 (dt, J=8.0, 1.2 Hz, 1H),77.17 (dt,
}=8.0, 1.2 Hz, 1H), 6.48 (broad s, 2H), 4.53 (1, J=7.0 Hz, 2H), 3.31 (q, }=6.0 Hz, 2H), 2.60

20 (s, 3H), 1.88 (quintet, J=7.0 Hz, 2H), 1.68 (quintet, J=7.0 Hz, 2H); MS (EI) m/e 373.1903
(373.1903 calcd for CaaHa3NsO).

34




Triethylanmine (1 eq.) was added to a suspensi on of 10 DEC 2003

4-chl oro-3-nitroqui noline hydrochloride (13 g, 53 mol) in chloroform A
suspensi MO W75 5- ani nopentyl ) benzami de (11 g, 53 mmmol ) PGET/ER0FISEROr m was
added and the reaction 5 m xture was heated to reflux. Progress of the
reaction was nonitored by HPLC. The reaction m xture was concentrated
under vacuum The residue was diluted with toluene, heated to reflux and
then filtered while still hot. The fExamped was al l owed to cool. The

resul ting prechpiatse Y \, ed- ifhtr at.ion,. ide 16.9 g of

NI- (5[ (3-nitrog 1 ‘?‘ﬁ@&’fé b %%{rﬁ[%%"ﬁé‘éﬁ?gl};"ﬁﬁ%}b&\{gi&aﬂlz%ﬂﬂow solid,
mp. 130-132C. 'H NWR (500 MHz, IH,DMSO-d6) 5 9.07 (s, 1H), 9.02 (broad s,
1H), 8.53 (d, J=8.0 Hz, 1H), 8.43\ (t,J=6.0 Hz, | H, 7.89 (dd, J=8.0, 1.2
Hz, I H, 7.83 (dt, J=8.0, 1.2 % —~/.80 (d, J=8.0 Hz, 2H), 7.57 (dt,
J=8.0, 1.2 Hz, IH, 7.50 (t, . 2 1H), 7.43 (t, J=8.0 Hz, 2H), 3.63
(g, J=6.0 Hz, 2H), 3.25 (q, @ 2H), 1.77 (quintet, J=7.0 Hz, 2H),
1.55 (quintet, J=7.0 Hz, 2H),>~¥"39 (quintet, J=7.0 Hz, 2H). 15 Part C A
catal yti c anmount of platinumon carbon add 0 a suspensi on of

N -{5-[(3- nitroquinolin-4-yl)am no] pentylrzbe de (3.4 g, 9 mol) in

i sopropyl alcohol (250 nL). The reaction gmkture was placed under a

hydr ogen at nosphere at 50 psi (3.4 X 104 pa®cals) on a Parr apparatus.
After 2 hours the reaction mxture was filtered to rempve the 20 catal yst.
The f11trate vRSNE Ui EERATE R GO bt Lo BRI Sredi K (5[ (3

am noqui nalid ] ha e eNZ a6, [ ' jhed wth
triethylort hdgggtre,?ac?%m(]ﬁl?}i@%?{%é (r(r}T}‘r%‘Fnlz'and t%?%ﬁie%%éﬂ#ﬂnﬁ@%&?@ﬁ%e& on

m xture VBSS ghéIbatimohdomproptide B[4 (4evane-BathylwiA-mmatavolg eulquoslionn. The

vacuum t o e B Rpide 5 Fsolidingl 2ypronc o ik 300 MiRZBMSS a3 s $AE R
i m dazo[ 41!:5110111%'}[59'3!00-(&;1848%03%9} M) heRzanydeo ae, af o 6o (R4 o0 0 He

3- Chl or oper oxybenZzoi ¢ aci mol j  was added to a sol ution of the

oi | fromlHRarH0Q. iIr8MdihyH)atds &t =880z RH), TR (1 &=&0 Han 1H) & UT &, IvdD

stiyfred i enper.atur overni.ght, an e iluted wi.th di I

ot S samar: SR GEME L Lo 95T Pt 200 36 ot He B P Bl ana
t hen wasiez] 2M); hedi(gbinwet, Jev loamz, O1)P1 OV i(Genik:, =0 00fz, 2H)51.35 (1, ]=7.0 Hz, 3H);
benzam daopentyl)-2-nmethyl -1 Him dazo[ 4. 5-c] quinoline-5N-oxide. 40 1 0 DEC
2003 WO dﬂﬁfﬁﬁweﬁ@ﬂ%@é 5705 qalgd: foECaghhesNs@in hydr oxi de (50 nl) was added
to a solution of 1-(5-benzam dopentyl)-

2-met hyl -1 Hi m dazo[ 4, 5-c] qui nol i ne-5N-oxide (1.6 g, 4.12 mol) in

di chl oronet hane (150 mL). Tosyl chlExamgle@0.78 g, 4.12 mmol) was slowy

add w th rapi tirrin t 5 reactign_m xture. After | hour the
or ggﬁi c layer pbﬂgﬂzéép%'?‘ﬁ*%é%%uwﬁﬁéanaﬁ 4*% yawsalinydyyl)butyl Jbenzamide

NH

2

N\>/\/\
\m 1{©

1-(4-Aminobutyl)-2-butyl-1H-imidazo{4,5-c)quinolin-4-amine (0.5 g, 1.6 mmol)
was combined with pyridine (50 mL) and heated 10 50°C. Benzoyl chloride (0.22 g, 1.6

] N™ ™%

mmol) was added via a pipette. After ! hour analysis by HPLC indicated that all of the
20 starting material was gone and that several products had formed. The reaction mixture

was concentrated under vacuum. The residue was combined with dichloromethane and
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carbonate and then concentrated under vacuum The resulting resi due,vgasn rgﬂm
conbined with |IN hydrochloric acid (30 nL), treated with charcoal and tTe
filtered WON¥7830%5trate was neutralized. An oil precipitat ®CTAR00/ITIOR Oi |
solidified overnight to provide 0.63 g of N -

[ 5- (4-am no-2-net hyl -1 H i m dazo[ 4, 5-c] qui nol i n-1-yl ) pentyl ] benzam de as a |
solid, m B 10110&12 C. E| NVR ;rgoo MHz, DMBO-d6) S 8.50 (t, J=5.5 Hz, 1H), ‘
8.12(d, JAFGURSOAY)Licarbanale. The opganiqfayeroyps separgted @nd thgengopeentratetH) | 7. 63 |
(broad s, ugddrvaduin. e . . = 8. 1 7.46 (t,
J= 8.0 Hz, 2H), %‘.ﬁgoﬁ?f,r Ji‘%.‘gaéH_%,SSdlll‘lﬁ '“fzgﬁarﬁg’},e”hﬂi’??%g E%ﬁ%b’éﬁ@”‘%ﬁ% (a,
J= 6.0 Hzcolppin, Thédolimn 8id)elukd8vitl Gt mewtnoldn &iéhRrétaethahd andlehé wiGui Nt et ,

J= 7.0 He 1.48(quintet, J=7.0 Hz, 2H); M5 (Cl) mie 388 (MtH). Exanpl
10 N -[51?'%’!&91“%413 arij‘i!hﬂ?fgﬁ‘f&a&Fs-T:‘}fqWﬁgrbqﬂ?ﬁnﬁli(yl#%@ﬂﬁgmqtm%m%m were
Hydr 8chl oedilBinedlakd Bbreehtra®a ulladt Eﬂh*rﬁﬁ%??@gf](ﬁgiﬂX&.ia&il?o@%%y]PlfH_p| atinum

on carbon was added to a suspension o
ni t r oqui nBhidazaf4yit-g)guinebhpeyibiydtyflbemaanidss { olid, miB3.124788Q. "HINMER psoe (250

m.). The act.i i xt ur s placed under a hydrogen at nosphere at 50 psi
(3.4 X 109({}%33@\&3@;3%?58-%86 Par ﬁﬁ-ﬁﬁiarléﬁtr%wm@& drb@gﬁ)z7.7&ﬁnr158@rﬂmzw. bal |
had formeglghngt t f | B, i syl f.at
addi 1 onay Couar ey e . 250G IR Fie PR 0 Bigend SR 0T 285 2 e PR
over ni ght 1HE el & @akt8i @Hzm By, 6 30 (asad 5,201 £64 ttgjzsje,m,em?,qypf,ﬁj M%), 2.91he
res%@ue ipaf_gleoﬁarg}{g%tééze was conbined with isopr O%| al coho (150_n1_),
heated on''a 41’ £21 SOy 0P H5 35 PCTT (Riwey 5700 Ha @Hn bA® tpuamet. t hen
filtered. ;HRhHa 54 B(skiydi Ga th fiidtrat cont al.ne duct so
they ver & Combrumd o So L O S A 8 D O SR DRRAIR™Y . °
5-[(3- aniMoHli nol i n-4-yl)ani no] pentyl)benzanm de. This material was
conbined with toluene (250 nL). Triethylorthoformate (4 g, 26.4 mmol) was
added and the reaction mxture was 5 heated at reflux with a Vigreux colum
for 2 hours. The reaction mxture wasggljqued to cool to anbient
tenperature. , The resulting precipitate was isolated by filtration to
proid de 3. -if-&-Aminp51ihRidarolhSeflayiBoki-dyil tatyi ]34 chibjopent Y )Hehenaiei de as
a solid, mp. 171.5- 172.5C. ' H4yNWR (500 MHz, DMSO-d6) 8 9.22 (s, 1H), 8.43
(t, J=6.0 Hz, 2H), 8.38 (m 2N

N7

| S :

2N

MO

Oxalyl chloride (4.4 mL of 2M in chioroform, 8.8 mmol) was added to a

Part A

suspension of 4-(chloromethyl)benzoic acid (1 g, 5.7 mmol) in dichloromethane. N N-

20 dimethylformamide (4 drops) was added to catalyze the reaction. After 1 hour analysis by
HPLC indicated 100% clean conversion. The reaction mixture was concentrated under
vacuum to provide 4-(chloromethyl)benzoyl chloride.

Part B
A solution of 4-(chloromethyl)benzoyi chloride (1.06 g, 5.6 mmo)) in

25 dichloromethane was added to a suspension of 1-(4-aminobutyl)- 1 H-imidazo[4,5-

c]quinolin-4-amine (1.0 g, 3.9 mmol) in pyridine (250 mL). After | hour HPLC analysis

indicated that the reaction was complete. The reaction mixture was concentrated under
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1H), 8.18 (m 1H), 7.80 (d, J=7.0 Hz, 2H), 7.73 (m 2H), 7.51 (t, ng.gﬁyzwm .
1H), 7.45 (t, 10 J=7.0 Hz, 2H), 4.72 (t, J=7.5 He, 2H), 3.25 (g, J=6.0"FZ,
oH). 1. 9XQUKA6E%t, J=7.5 Hz, 2H), 1.58 (quintet, .5 HiCTfQﬂ)WlSmMo

(quintet, J=8.5 Hz, 2H). Part B 3-Chl oroperoxybenzmc aC|d (1.9 g, 5.58
mml ) was added to a solution of N -[5-

(1Hi m dazq olin-1-vyl)pentyll benz 8 mmol)

chl or of or m'[' Aﬁ g YR SGP §°‘}|é|b{“%§ V’é‘i‘rét r"FHF‘EQ&'ééﬂglflﬁh}?m?ri’@“?t%aétsf’%‘ﬂ was
conpl et e. wagheom@aqiylfgﬂawmem&h@]@e&m S8oMitbim Lot SAtgUMRAl Babaher (50 nL)
and then concentrated under vacuumto provide 1-(5- benzam dope

ntyl)- 1I—I-m%hé\'&%o[Tzllleéol@}lqaWﬁéwaﬁhﬂdSMtb%mdeﬂtedDamw@ mdmmbmrwwmemzrhde was

dded ] d
m dazof £1E3E) HhER e torteht 0T BART, MRS Kbl toshy ner it vas BiEsENG. Tosy!

chl @i de commaehmma&g,ﬁapmih);a\gaselsdlmﬁham@@ﬁmmahbl 1hai?élﬂor%§ﬂeﬁ}§dn@ﬁo°f the
reaction mxtur After hour the reaction was diluted with

di chl or orﬁ‘!‘?‘ﬁ%éI [‘ﬂ’{é a@?lganlfé imidazp[dus] %Hdmai'efﬁbmywa%hed with 1% sodi um

G ssol veaor Rt P R 5 T 2O ocoh R PR VRIS o

25 L) weiss.agiged=6. fm& NHS 8. mugmr)es:@p(d IL8.OWRS 1$1;S10¢6@@q_3® M@Q@Q 1650
m), heated to reflux, treated wth charcoal and then filtered

filtrate (AalE8 Hawkh), st tci@ol=3. Q’H@ 2ZHasiA2 (indr8o0 Hei Pl Jt29 (als=8iGBL.dibd by

;In‘: }n(E)aIt chq%n?g)g(z}gfg %gl) fqglr(%\g gll ?_p‘gﬁt}% ]Zbgn:ﬁzg%(ché =80d10Mot e as a

white crysinedht)i=Te) Ho) 2H), 1H6[q UIaﬂeZ 10z Ama); Was $CT) ke aoBabved)f or C22H23N50
HO ' H2O o€, 30 52. 85; %4 6.85. ON, 14.01: Found: 9, 52 62; % H,

6.44% O, 13.87. 'H NMVR (500 Mz, DVBO-d6) 6 13.84 (broad s, 1H), 9.24
(broad s, 2H), 8.51 (s, iH), 8.43 (tEx%mgkqi Hz, 1H), 8.22 (d. J=8.0 Hz,
1H), 7.82 (d, 1=8.0 Hz, 1H), 7.76 (d, . , , 7.70 (t, 3=8.0 42 1 0
DEC 2003 B -{B(00v7i66 05 RETd48RI05 -1 htidbl iz | -y Dbty J74-5@- tetrahytiz8- 107 Hzpyridtyl. 7. 49

t, J=8.0 Hz, 1H), 7.42 (}, J=8.0 Hz, t, J=7.0 Hz, 2H), 3.23
Eq 15] =6.0 Hz, 2E)|), 1.90 E’E{ﬁemﬁﬁﬁ“ﬁ% é‘%ﬂ)m“?wﬂéﬁfzwld@qm ntet SD 7.0 H,
2H) , 138(qU|ntet J=7.0 Hz,NnBH); M5 (Cl) mle 374 (MH). Exarrple 11 N

-[3-(4-Am no-1 Himdazo[ 4, 5-£] qyjnolin- | -yl)propyl]benzam de
Hydrochl oride NH2 N Part ANBe\naﬂ?Dde (25 g, O. 20 mol ) and

1. 3-di am nopropane (45.9 ¢ Q8 1) wer _g d in a Parr vessel and
he yessel s, %

heated to 150C for 15 hour

Iz

Part A
2-Hydroxy-1H-benzimidazole (62 g, 0.46 mole) was added to phosphoroﬁs

oxychloride (200 mL) and the mixture was refluxed for 4.5 hours. The resulting solution
20 was poured over 4 L of ice and the mixture was made strongly basic with ammonijum

hydroxide. The resulting solid was isolated by filtration, washed with water and dried to

provide crude 2-chloro-1H-benzimidazole.

Part B

2-Chloro-1H-benzimidazole (10.0 g, 0.066 mol), pyrrolidine (18.5 g, 0.26 mol),

25 and ethanol (100 mL) were combined. The resulting solution was heated at 160-170°C for
6 hours and then the solvent was evaporated. The resulting residue was mixed with water.

The mixture was made strongly acidic with hydrochloric acid and then made basic with
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- . e

he reaction mixture was concentrated under vacuumto renove excess | DEC 2003
di am ne. The residue was dissolved in water (500 nL) and concentrated

hydr ochl ewo ermsesd was added to adjust the pHto <1. The rpsviusiong7o2
precipitate (starting benzam de and di acyl ated product) was renoved by
filtration. The filtrate was washed with di chl oronmet hane. The aqueous 15

| ayer was made strongly basic by the addition of 50% sodi um hydr oxi de and
then it wasmomimr hydresidai {Ihe aessilling idtveansoldd Ky FD0atidn), waslhe with macts wer e

nbi d, ed wt d d di f at dth
ggnclezte r a%“gaﬁ?}hﬂéyr’\?g&ﬂ‘?ﬂvf% &'ggl gB”dffrrl ”5‘ gf;lae h“?%“@%fmnigﬁé%ﬁerj g"ﬁéam'ege
as an oi | eclpadhaliiBd 3o Eih@vl Byt ABANMRhAnd] wd@zl ﬁg@f 2. pg%ha%emt 0 a mxture

of 4-chloro-3- nitroquindline hydrochlorlde
di chl or orenpandazole AmalysisACakcolated fon CofH BN{: %@rﬂmﬁ)@r%ﬁyﬂme%ﬁameﬂe (11.9

I ) was added all a once. The reaction
mx%rm%mgt?&:‘z@ Igit’%b?gﬂ’t% Srggﬁ;ture for 1 hour and then heated on a
st eam batgpfor 1 hour. The resulting precipitate was isolated by 25

filtration to provide 6 g of N -{ 3-[(3-nitroquinolin-4-yl)am no]propyl
}benzani de as wediye hygwds 6402mgm hmmgPwad adled tblaNRenSi00 ofRmyrolBRod6) S

o1k B ggnnididarolk 0% g\ e o NN e ARt et et

PCT/ USOO/dEsZﬁ%dJ TheQGoltion s, ali6wed b Grir al'a%llﬁcﬂﬂlem ture7fo555(rﬁmué§8 0 Hz,
1H, 7.50 7.43 (t. J=8.0 Hz. 2H). 3.69 (q, J=6.0 Hz.
oH) 10 3. 35f0§1qwmxﬂbcge&azuor2 foaznum Tbmqitumn wasgocdedHp, 5°C2HH)iaSIthtfol®ld§ A

25 ot e FgiombraPhed 8RGO ol ¢ RS IR el IOERGRG e

nat eri al .sofds diasadbyd.i Thaselutién obs pllewédantiear Sabiememiperadddadd ardlid he
reaction m xture was placed . under a_hydrogen atnosphere at 50 psi (3.4 X

104 pascdPEhedn! b PAFHrEBASTHTGHAL ARFoiEN teInpasgiyFesoveRa hieandt themit as grrednas
filtered p@ crom\é?qrc% ?J[l%ﬁs&as LGkl lJH;fr Iﬂlaf?o r zssﬁQcPQﬁ 1'Wa"iltr: dllﬁxgﬂqggfov‘{ cuum

to provide crude N - am noqui am no| propy enzam de as
an & | . 'Bo@.eﬂerL(dtQﬁodnc) anvas offcdbite $@id ﬁléhls)niata‘rml vasved rizyalliveel faskdi t i on of

triethylorthoformte reaction m xture was heated on
NRRA Mt S R Rt RRTE A T B A LR ) e

anbi ent t&w@t@m&latw%r C?H‘# LI, Q@'G@l @mwﬁ%wsw asethy: &id tration
to provide 0.53 of N i'm dazo[ 4, 5

c] qui nol i %aﬁlﬁpﬁéﬂ)y%]\béﬁé@m de as an of f Whl te solid, mp. 188-190C 'H
NMVR (500 p¥Hg, DVSO-d(,) 6 8.67 (t, J=5.5 Hz, |H. 8.50 (s, 1H), 8.37 (d,

J=7.5 Hz, . 8.17 (dd, J=8.0, 1.5 Hz, 1H), 7.87 (d, J=7.0 Hz. 2H), 7.71
(dt20 J=7.5, 1.Meit] 44t)-pyrfoli®iny i H-bkaTinfidazol-1yl)methyl]benzoate (2.5 g, 7.5 mmol)

was added to a solution of sodium hydroxide (1.8 g, 45 rnrml)l) in water (30 mL.) and

methanol {10 mL). The mixture was heated on a steam bath until all of the ester dissolved.
Heating was continued for an additional 15 minutes and then the solution was diluted with
an equal volume of water and neutralized with hydrochloric acid. The resuliting precipitate

25 was 1solated by filtration, washed with water and dried to provide 1.9 g of crude product.
This material was recrystallized from N,N-dimethylformamide to provide 4-[(2-
pyrrolidinyl-1H-benzimidazol- 1yl)methyl]benzoic acid. Analysis: Calculated for
CioH19N13O1: %C, 71.01; %H, 5.96; %N, 13.07; Found: %C, 70.01; %H, 6.14; %N, 13.32.
Part E

30 Oxalyl chloride (4 mL) was added 1o a suspension of 4-[(2-pyrrolidinyl-1H-
benzimidazol-1yl)methyl]benzoic acid (0.28 g, 0.872 mmol) in_chloroform (50 mL). The

mixture was heated at reflux for 1 hour and then concentrated under vacuum. The residue
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1.0 Hz, 1H), 7.54 (d, J=8.0 Hz, 2H), 7.48 (t, J=7.0 Hz, 2H) 4 78 (|tg BPCDZQIB
Hz, 2H), 3.38 (g, J=6.0 Hz, 2H), 2.18 (quintet, J=7.0 Hz, Pa
3- Chl or oY¥P 8%y#€hzoi c acid (0.55 g, 1.6 nrnol) was slowy Hdl:wslmmlsmanbl ent
terrperature to a solution of

-[3-(1Him dazo[ 4, 5-c] quinolin-|-yl)propyl] benzamde (0.53 g, 1.6 nmol)
|n chloroform (50 nL). After 3 hours the reaction was washed with 1%
sodi um ca?’ﬁ%ﬁil‘é'ftéd C‘Qtlbéog}t?nﬁic)onﬁﬂﬂrafwdébmhmr@@ébbwmunﬁacmnwmaltpr ovi de
0.32 g 25 ENgR r 4. I|n -5N- oxi de as a
solid. Paar?&c;’f&m%m umrgﬁegglox ké?dzlg_ﬂnﬁlg%%ha i[é:?]p? ln 8 ion of
1- ( 3- ben bsmimsrapiyl )methyHbenzddzb]etide- c] qui nol i ne- 5N- OXI de (0.32 g, 0.92
mol ) in gi cpl oronet hane (100 nmL). Tosyl chloride (0.17 g, 0.92 mmol) was
slowy a - The reaction m xture was stirred 30 overnight at anbi ent
tenpgrature ang.¢h Y he
di chl or onet han;et( ?ﬁg‘ﬂfggﬁfﬁgﬂ’gﬁgﬁ? ?aug%\%g? ?@%‘Qgtag e@g "SR and
t hen was haaiaied\m 2 miwatre of thEhics! anddrade fadm Ras Blasismyridesk (20 mlspmwlo aI cohol
(20 m ncen rat egH IAL 10d DEC ﬁpo WO 00/ 76505 PCT/ USQ1/ 15702
hydr ochl o‘im eafcalnﬁ er % ? (rddisgad TERRSION RS W Fofaingd Prodict et i on
m Xt ure Vasut n@%t&eﬁlobmemré&%n&é%dﬁﬁéh&hﬁdenqh@ @Eueh%g&ﬁl é"% '50' ated by
f||trat|on and washed with isopropyl alcohol to provi 0

- [ 3- ( 4-caRcensrated Wﬁeda’z@{um 5Thkg qmdmglwancbmbyic)ipvldpyht]:bemaam»ﬂm 01 N

yd hl 65-270 Anal ted f 5 C, oH
19N£‘80 riclin Aoy BR apft vl Bre R onGpeRans. o diameniene sxeard: o,
5.34; N, wiis?plﬁilﬁedW%ﬁ&ﬁ&n%gra@ﬁﬁ@lﬁﬁ)gebel&@ng émﬁt?;r R@gn'?elha]n@ in_9- 30

(broad s, 8739_&0 J=6.0, 1H), é&llH) 2 (d, J-8.0 Hz,
1H), 7 87d1%'é!0r01903h@e prajde Nﬂ%&l :(ramoﬁé’-:ml o[4.$4¢ Jquinatin- (-M)bljtatﬂ -0 Hz

+ 7a oSG RU o A Getiotan b do By mglivpbasitipl asd Pl 10y,

2H); M5 (iEIp) 15965345 MSIBD (845582865 cﬁwsfs@mc@mkegrﬁﬂgoﬁxarrpl e 12
N3-14-(4-Am no-1 Himdazo[4.5-c]quinolin- |

-ylg utyl]-6-norpholinonicotinamde NH2 15 Part A N Carbonyl diim dazole
(18.6 g, 0.115 nol) was added to a Sﬁ%g igon of 6- chloronicotinic acid
(16.6 g, 0.105,mol) in dichloronmethane (250 nl). After all of the solid
had di ssol ved N Hé- ﬂe‘é@ﬂfi%ﬁ-f%bﬂtﬁfbﬂnmy [415-¢)genokin- laytipesnt jbesrameidat ur e f or
1 hour and then isopropyl alcoholy {100 nm.) was added. The dichl oronethane
was renoved under 20 vacuum A catja yt| c anount of sodium i sopropoxi de was
added to the solution and the N =

, E

Part A

20 Under an argon atmosphere, 1.5-diaminopentane (25 g, 0.24 mol) and benzamide
(9.9 g, 0.081 mol) were combined and heated at reflux overnight. The reaction mixture
was concentrated under vacuum to remove the excess diamine. The residue was distilled
at about 210°C at 12 torr (16 X 107 pascals) to provide 11.8 g of N-(5-

aminopentyl)benzamide as a colorless oil.
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solution was heated at reflux for 1 hour. The solution was then 1
concentrated under vacuum The resulting residue was slurried with V\QitQ’.EC 2003
and then WWF6¥Ed with diethyl ether. The extract was driF&F/%08£15702

magnesi um sul fate and then concentrated under vacuum to provide 23.9 g of

i sopropyl 6-chloronicotinate. 25 Part B A solution of isopropyl

6- chl oronicotinate (6.0 g, 0.03 nol) and norpholine (13 nL, 0.15 nol) in

i sopropyl # hol (60 nmL) was heated at reflux for 72 hours. The 45 WO
00/ 76505 10 DEG:R@93amReTi Uﬁg%&%ﬁ@& §le1%Rgﬁimf@kﬁlgwg—rﬁﬂd&ﬁg&li&o

anbi ent tenperature overnight. The resulti precipitate was’isolated by
filtrati ohydigableside W3 & S3soprobpiplchigrofimy. A mgkpensienof B-3F ovi de i sopropyl 6-

v bt oi t atBgERenDPbEzafife b &1 P RaidTon Shigietiom Wit dRaans teTgatided ¢ o
provisde i skipfuPwhs BededRTBNEL | FIOBISOLS R t&rctibh % & AeHi e vy ﬁggme& 3¢

The isopropyl 6- norpholinonicotinate was conbined with 1
hydr oxi deT§agpoRrimyxiriwasroncesigdied nodersaswans fba resduesvay dibdedatvithQelGOnE, unt i |

Ferer at UPEARy rsERaMERR i &fe FRL o pod Blradpi® plpwetes Sonts The
material y&sling@redipiadWat idoldted b filieifbni 16 prévifi ?@.Q%Som'a[ﬁ-i[ﬁgni%hﬁ%%--
e

The filtrate was 10 neutralized with concentrated hydrochloric acid.
resul ti ng4priasipelpart! hherzarzide as @ dekyw sphid,tmat 1301132065 NdINMIR (500adBe, and

dri to +d f . C e. prod Thi rial s.recrystallized
fr oDrer PO HRL APt R GRARG THR. %545 JRE0 HiorHBoR 26 IRE -5 o
sol i d, m pH) 258 @il G=8.0ned ¥i, $H) CARS thial-acy 105 Hel . AMNd R 1260 12 219 4
5.81; 98\, 13.48; Found: 9%C, 57.50; 9% 5.71; 9N, 13.53. 15 Part '€

N, N- Di et Ry7H8t fedDdb2 Hz, M) 7.0, +HAHE, aHAEH43 ¢, =& Hzt RH), D63 0x d§0

(021 g Fenaliy%ed FEAk G PGB Do O el aBetun Rz e 17 ¢
m nut es. TH® r¥p@uime, X0 B2 2WAS concentrated under vacuum diluted with

tolnggne aEd t hen concentrated under vacuumto 20 provide
6- phol i cotinoyl chloride. This material was kept under vacuum at

anbi ent tenper at [ j . i he
acid chloride r%ﬁ%ﬁgiﬁﬁ%&ﬂgg p%{aglggrgtgﬁﬂlﬁﬁgb‘,?rg iaéﬁeﬁietg%%sﬁé)%%é’n% ﬁéﬁ)[éaded
al | at onskrogoinalingkyhamhajpearyl fhenzamide (3.4 g, 9 mmol) in isopropy! alcohol (250

- (4-amng - 1H-i m dazo[ 4, 5- ¢] qui nol i n- 4- am ne : , mol,) in
1-(4 try{% 1H-i mi dazo[ 4, 5 £ | g 25 (0.25 g, 1 nmol,)
pyri di ne f"g‘lé %_reangn PUXIRFG YAS Rl %ﬂp:@fe\;\ayy pecBRipapbaram 8PSy ettt  40cC
to renmovepidsispy & E*laﬂ%gpirrﬁﬂnsf e i o d 8 'r%ﬁoﬁ%xﬁﬂmagﬁﬁﬁ}@dﬁg rYRb& theand

IN sodi um hydr oxi de_ ( mL). The m xture was extracted w

di cRPor oneatalasie The filtrate was concentrated under vacuum to provide crude N'-{5-[(3-
amunoquinolin-4-yl)amino]pentyl }benzamide. This material was combined with
triethylorthoacetate (1.4 g, 9 mmol) and toluene (200 mL). The reaction mixture was
heated overnight on a steam bath with a Vigreux column. The toluene was decanted from
the reaction mixture and concentrated under vacuum to provide N'-{5-(2-methyl-1H-

25 imidaio[4,5-c]quinolin—_l-y])pentyl]benzarnide as an oil.
Part D
3-Chloroperoxybenzoic acid ( 3 g, 9 mmol) was added to a solution of the oil from
Part C in methy] acetate (50 mL). The reaction mixture was stirred at ambient temperature
overnight and then diluted with diethyl ether (50 mL). The resuiting precipitate was
30 isolated by filtration and then washed with diethyl ether to provide 1.6 g of 1-(5-

benzamidopentyl)-2-methyl-1H-imidazo{4.5-c]quinoline-5N-oxide.

40



The extract was concentrated under vacuum The resulting residue wad 0 DEC 2003
recrystallized fromisopropyl alcohol to provide

N3_[ 4- (4AWENOE595H- i ni dazo[ 4, 5-c]quinolin-1-yl)butyl] 30 PCT/USO0/I5702

6- nmor phol i noni coti nam de as a solid, mp. 160-170C (dec.). "H NWR (500 Mz,
DMSO- d6) 8 8.55 (d, J=2.5 Hz, 1H), 8.52 (s. 1H), 8.28 (t, J=6.0 Hz, 1H),
8.22 (d, J=8.0 Hz, 1H), 7.90 (dd, J=8.0, 2.5 Hz, 1H), 7.82 (d, J=8.0 Hz,

1H), 7. 69?3%—,— J=8.0 Hz, 1H), 7.52 (d, J=8.0 46 10 DEC 2003 5 WD 00/ 76505

PCT/ US00/ 157024 fignontidih 1hy§r0§2:le((§10 m]E)&rsz dﬂaed ﬂd‘ﬂsolﬁt:grpoi( Iﬂ(S-‘BEl?Z&QﬂJhB en%'l*)—

3.69 (t, J=5.0 Hz. 4H). 3.54 (t.  J=5.0 AL . by

1. 91 ( quiZamethyl- JH;‘nmd&&oH étq)lqmmol@s: M- oudee(lcﬁngﬁl 122111)1101) wsh(:mp;om«ﬁbm45 2209

(445. 222 QAL

o0 e adiag ik MaruI R0 R, o D M Aol et st R PR par .
Tri e3 hyl agidien(fifinite g Afler BRobth} ov@icldgadyissepastddyivastiedobith @74 sdauiny| N- (2
10 am noet hyl ) carbamat e (55. O‘g 0.34 nol) _in anhydrous dichl oronet hane
(500 nl) .carongys @fidh@wn@%mw Rdeh Bacyaen. sTlaMeyulaaaéwww@m@a@t vih

exot her mal(iti g&}%cﬂlgﬁﬁgélﬁ%O HlLét H{.a?ed/\@ﬁh%i‘l&gx\ﬁ%h%&t ﬁ]rtcrg&. %HP'[‘&P:%P. was

t enper at ur e overni . e resulting preciprtate Fsol af e y

filtrati Qﬁutr@llﬁdo\ﬂrdﬁl preoipitatedamt. aThebil ewidified dverﬁigat fd piovRle®.6tag ofbiShed
with water, dried _over magnesium sul fate and then concentrat ed under

vacuum The4 ﬂ’;’“‘P%gtFF‘F‘ihMbl adaidrrel s lannpliy by ReatliRenzamideae #9414 BrRd t o

d mbi ned
PrOKg de, 398, rPeak: RMAK o MBLLARAEDi Y% 896/ 1 1=T139:) e C5 90 YEE B 6Dl ne
ni t roqui nlCH)l m-%-@] )=88 H@eﬂl-ﬂwﬂ]?da(ﬂb&meﬁ HzaBHﬁNﬂ (beyudsso 2Hd, 7.6% ., J485.38-HH8.

Fgr; SBI E:‘ﬁill [}%én 03 ‘(rzgf’t &% 79480 }02{%}? od| m suflg Baﬁze 1%2 g%zwere added
N-[2-(3- U e a I r 100 )

t ol uene ??3%02@% ?QQ%;} Anqg'%%r?{\?vas p a%:lgg lunderﬁmét {/)d?%g}é% %?nomggkg%ﬁlﬂm

psi (3.4 1% 7.06k. pHSdad&yuiotet.d=Pdr Hz.ZFpaMi (S]) ave 388 (M)t enper at ur e

oveLgn ght. The reaction mxture was filtered. The filtrate was
contentrated to provide 73 g of tert-butyl N[2-(3-

am noqui nol i n-4-yl)am noet hyI )car barmtam;ﬂsla dark gold oil. 25 Part C

Tri et hyl orth,oforrrate ‘%B&P mol ) was added to a sol ution of
tert-butyl RY-PaA4csming- H’éqml [%5-41%")%%@@9%3%”]@%%%&Hyef?fhkgndﬁg 4

nmol ) i n anhydrous tol uene 47 NH,

NN
| >
=N
Q
‘ N
0
Part A
20 A catalytic amount of platinum on carbon was added to a suspension of N '—{ 5-[(3-

nitroquinolin-4-yl)amino]pentyl }benzamide (5 g, 13.2 mmol) in toluene (250 mL). The

reaction mixture was placed under a hydrogen atmosphere at 50 psi (3.4 X 10* pascals) on

a Parr apparatus. After about 2 hours an oily ball had formed in the bottom of the Parr

bottle. Magnesium sulfate and additional catalyst were added and the hydrogenation was
25 continued overnight. The reaction mixture was filtered to remove the catalyst. The

residue in the Parr bottle was combined with 1sopropyl alcohol (150 mL), heated on a
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_ 11N DEC 2003
10 DEC 2003 WO 00/ 76505 PCT/ US00/ 15702 (250 nL). The reaction m xture was

heated at reflux for 5 hours and then allowed to slowy c I ent
t enper at WE/TBHE resul ting precipitate was isolated by fi |€€%%@H§%§nd
dried to provide 17.6 g of tert-butyl N[2-(1Him dazo[4,5-c]quinolin-I-
yl)ethyl ] carbamate as a light tan solid, mp. 154-155C. 5 Part D

3 Onl or oper oy benzof . S61 211 T @un 00 BBLds HE ATl LA 650N

to a

N-[2-(1H %ﬂhﬁ?%@[‘éc&hﬁirﬁﬁ iaA@ cbAcehdteialy! T eanhacpteidddude i -(55( ol )
i.n chloroform (250 niL). The reaction was nai ntai ned at anbj ent ,tenPerature
over ni ght amimbqtnetingughanowIpsntyl ) Boszanddasnt s medsid wag 6pmpingd Withrieluesger s

10 T ic | : : 4
then conc Ak EaTr it R FE 005 ) Bty URE ARB RSB B Gva!
|- [ 25(t er Rediat ¥IreARPINH A Tidh¥hi collubini 16t dddafs4 The redctioh ndkiunewahalbowealktoas an

off white solid. mp. 213-215C. Part E Trichl oroac.et?/I I socyanat e 69. 5d g.
50. 2 ol yoolas ambewt Jerapriadre. oThe kspling @recepids wes Alaiyd by filtration to provide

I-[2-(tert-butylc il Yet h - o AH 4 J: ' [ 15.0
0,45 7 R 5 R RCER A B SR ARy e PErephar S

quenched %%go(f_ogrgqm (SO DB 0 B Dxisd eHf, BU3 (1l)=6.0/Mt aH), 868 (nl.) was
added and the layers were separated. The aqueous |ayer was extracted with

chl or of or nH) T8 tmghkd).d.8Qde ds7.0bz, 8Ho 7B e 2Ha 7% Bd(tolrdrd RagHési/dm&ul f at e

dth t d t | Whi L d_ '
i oD ol TRCOH PPl R TR ek S2cde arR G Fhbn s fafRleLd=TENE 1 e
15 g of teyh- P Yduited I=04 BFI 719y, | Hoi (@hihest Ol=8, SHe] THy. nol i n- 1 -
yl)ethyl)carbamate as a white solid, mp. 215C. 'H NWR (500 MHz, DMBO-d6) 8.
?iég’o(tr& _Elm%o Hz,3IH%, 8.03 (s, 1H, 7.61(d, J=8.0 Héylg H)hwrg%(t,
(broad s, 2+) SRS rerosyiesth 5 Los g b yaraiged S oy oPHOES
OH); M5 (FElY-ifh@z3PA 5 LOQEn6IdR Tyl iR bty enzhniide (10D eHR SR5GAY!) irPaltoroform.

Teri-butyl N-[2-(4-am no- | Himidazo[ 4, 5-¢] qui nol i n- 1-yl) et hyl ].car bangt
(14 5. A e HPLE ST 19 RBred 3P SAE B HES Cotbetie ST RTS8 00
nm) were Q‘?J;Péd‘:%.qcé‘%h MBiphRMedbata@ U |0Y ah RS Lahdnfaed @hatrghicuurihe

acetonitrile was renoved and the 30 reaction m xture was heated at refl ux
for 2 houmgovidd & (5éretamidopentylr HlumidazoHceniguinadige-Sihedevacuum t o provi de
a tan solid. This material was dissolved in a mninml anmount of hot water.
The sol ut iE88%as adjusted to pH 14 and all owed to cool. The solution was i

48 WO 00176505 Amfhdadiim388Rxide was added 1o a solution of 1-(5-benzamidopentyl)-1H-

20 °  imidazo[4,5-c]quinoline-5N-oxide (2.1 g. 5.58 mmol) in dichloromethane. Tosyl chloride

(s,

(1.06 g, 5.58 mmol) was slowly added with rapid stirring of the reaction mixture. After |
hour the reaction was diluted with dichloromethane. The organic layer was separated,
washed with 1% sodium carbonate and then concentrated under vacuum. The resulting
residue was dissolved in isopropyl alcohol (100 mL) and then 6N hydrochloric acid (0.93
25 mL) was added. The resulting precipitate was suspended in water (150 mL), heated to
reflux, treated with charcoal and then filtered. The filtrate was allowed to cool. The
resulting precipitate was isolated by filtration and dried to provide 0.9 g of N'-[5-(4-
amino-1H-imidazo[4,5-c]quinolin- 1-yl)pentyl}benzamide hydrochloride as a white
crystalline solid, m.p. 217-219°C. Analysis: Calculated for C2>H2N;0 - HCI - 4H-0: %C,
30 52.85: %H, 6.85; %N, 14.01; Found: %C, 52.62; %H, 6.44%: %N, 13.87. 'H NMR (500
MHz, DMSO-dg) & 13.84 (broad s, 1H), 9.24 (broad s, 2H), 8.51 (s, 1H), 8.43 (1, J=6.0 Hz,
1H), 8.22 (d, J=8.0 Hz, 1H), 7.82 (d, J=8.0 Hz, 1H), 7.76 (d, J=8.0 Hz, 2H), 7.70 (1, J=8.0
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PCT/ US00/ 15702 concentrated under vacuum The resulting residue was 10 DEC 2003

extracted with refluxing ethanol. The ethanol extract was concentrated
under va¥@R¥¥&%rovide 3.0 g of 1-(2-anminoethyl)- PCT/US00/15702
1H i m dazo[ 4, 5-c] qui nol i n- 4- arri ne as a tan solid, m p 2650 "H NVR (500
MHz, DMSO-d6) 8 8.14 (s, | H, 8.08 (dd, J=8.0, 1-5 Hz, 7.62 (dd,

o 1by g8 BBt I8 O 1. 8491 J-80 5 T 7 4%l 1= Ssoéi b aghit 0t °
2H), 1.60 (7Qm§d2ﬁ 32>':J) , M 6 H2) %H? _ﬁ&éuﬂr&&lﬂé?ﬁﬂiliﬁ) qaésc(aum%t J—@J@H 1N5)

Part G A'mixture o - am noet i m dazo[ 4.5-c] qui nol'i n-4-am ne
(0.40 g, Hz,7281), 168rfth)eta]|=rd QathZHbIMS (yh ide 3é4 (M8HYL) was heated until a
cl ear solution was obtained. The solution was then cooled with an ice bath.
Benzoyl chloride (0.25 g, 1.76 mml) was added. The reaction mxture was
mei g ai ned at anbi ent tenperature oveifhgbtjand then concentrated under
vacuum The reS|due was slurried with water (200 m-) and a solid was

i sol ated by N'HBtdatmomn-1 HHimidarl45icdquinglin-t wbpyepybbenzasuds Hydrocblopdepy |

al cohol to 15 provide 0.15 g of .

' -[2-(4-am no-]Himdazo[4,5-c]qui Aol in-1-yl)ethyl]benzam de as a white

powder, mp. 295C. 'H NMR (500 ENEO- d6) S 8.50 (t, J=6.0 Hz, IH), 8.23
(d, J=8.0 Hz, 1H), 8.04 (s, 1H) 7.1 =8.0 Hz, 2H), 7.64 (d, J=8.0 Hz,
1H), 7.49 (t, J=8.0 Hz, | H), J=8.0, | H), 7.41 (t, J=8.0 Hz,

2H), 7.25 (t, J=8.0 Hz, 1H), 6! . 2H), 4.80(t, J=7.0 Hz, 2H),
3.80(q, J=6.0 Hz, 2H); MS (El) n1e 331. 1 20—331. 1433 calcd for C, 9H
17N5O) . Exanple 14 i N \1 NN H 25 Under ps ogen-at nosphere, a mxture
of 1-(4-am nobutyl)-IHimdazo[4,5- c]quif@olin-<4amne (0.125 g, 0.49 mvl)
and’ anhydrous pyridine (40 nL) was. warmed N -[4-(4-Am no-1

Him dazolf-éﬂ‘—é-c] quinolin- | -yl )butyl]-2-phenoxybenzam de NH2 49 10 DEC
2003 V0 00/ 7650 RERMERN WX0R0N:hi 13- BSRlndlin ($.030b¥E idipugl | . The
resulting solution was alTowed to cool arnbient erature. A solution

of 20 phenmxytheerzimyd Paohbesseldand(f@ated 1g, lS@fCAfbr rPrbbyrsi rT he pgssetvaecqdieddnd was
added. The, r&agh ST LUl SonBRu iRl DEA Ned Al | ATBI R0 L X L RIBEN AL Pre
residue was dissolved in water (500 mL) and concentrated hydrochloric acid was added to
adjust the pH to <1. The resulting precipitate (starting benzamide and diacylated product)
was removed by filtration. The filtrate was washed with dichloromethane. The aqueous
15 layer was made strongly basic by the addition of 50% sodium hydroxide and then it was
extracted with dichloromethane (4 X 300 mL). The extracts were combined, washed with
brine (300 mL), dried over sodium sulfate and then concentrated under vacuum to provide
11.9 g of N-(3-aminopropyl)benzamide as an oil.
Pant B
20 Triethylamine (9.3 mL, 67 mmol) was added to a mixture of 4-chloro-3-
nitroquinoline hydrochloride (16.4 g, 67 mmol) and dichloromethane (400 mL). A
solution of N-(3-aminopropyl)benzamide (11.9 g, 67 mmol) in dichloromethane (100 mL.)
was added all a once. The reaction mixture was stirred at ambient temperature for 1 hour
and then heated on a steam bath for 1 hour. The resulting precipitate was isolated by
25 filtration to provide 6 g of N'-{3-[(3-nitroquinolin-4-yl)amino]propyl }benzamide as a
yellow solid, m.p. 209-211°C. "H NMR (500 MHz. DMSO-dg) 8 9.07 (broad s, 1H), 9.05
(s, 1H), 8.54 (1, J=6.0 Hz, 1H), 8.51 (d, ]=8.0 Hz, 1H), 7.89 (d, J=8.0 Hz, 1H), 7.82 (1,
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for 18 hours and then concentrated under vacuum The resulting SO|I ]
residue was 5 purified by flash chromatography (silica gel @}M‘de)}%ggt%% 29"
di chl or oM@ PH#E8et hanol) to provide 0.12 g of ?

-[4-(4-am no- 1 Himdazo[ 4, 5-c]quinolin-I-yl)butyl]-2- phenoxybenzanide as
white solid, mp. 93-94C. 'H NWR (500 MHz, DMSO-d6) S 8.23 (t, J=6.0 Hz,

a

IH), 8. 14 =

(i O bl A0 B0 8 st 50 B (9 e St
%_g ngzl(H)y =80 ﬁQ :iIII)(, ?‘15_98(1:]0]-]@0 H, 2121{33 357(%2._601{:1 28 0. b@(cbulxl(r%m JZ’(Jj mEH:(tZ

= : road s ,
4.55 (t, QJHYOHZ 2H), 3.23 (g, J=6.0 Hz, H)181(qU|ntet J?OHzH)
2H), 1.47 (q intet, J=7.0 Hz, 2H); M5 (El) me 451. 2004 (451.2008 calcd for
G H25N5O2¥ 4L %5 NH2 Exanple 15 N -[4-(4-Amino-1 Hinidazo[4, 5-c]quinolin- |

-yl ) butyl | -3-bang, dnRRAZAN 'AE3-N3Mitrbhf IUM g0 afarfBanpoe, 2

1- (4-am nobutyl)- g)ﬁy—l-l m dazol 4, g clgglﬁngtl)l n- )aam ne]@ﬁ%iwmc E(l) 78mpmrt?l)%ms

B eigt ed }/\nﬂﬂblebWOWIbmmw(lwhhb} wa@weonqcetogdlssolmssom )the p@targl-pfovi de
of N

benzoyl beﬁ’f’éﬁﬁ{‘ﬂé&%m Of\ﬂi?'iném}:%g% P{' wr?é g%&%ﬁm Y eacﬁ%%}r?gl&g lvaiplﬁw (500

MHz,
8 08 ( g’vsg?idéiﬁé hﬁgﬁ;gm afrh@sgﬁa@ £ 55'%351 {3. 4‘D(|_}ZOB pZ?ca(sj‘; or; |a8|'19garr :ﬁapﬁ?tgﬁgﬂﬁg 3, 1H)

7 73 (d, Bogs (hcl—tzactgm)mmmra@fa(stﬁltegefgtogemp&e cqtp.])yst 7'1"}5:4'11(@{3 gasgcgcggraqu_b

7280t gmiprgangim jroviiedade T whfipatlibin Phriinolngdgy fodpginite o1

(q, J=6. 0a412il. Fohuend (VD Dy ivat eddedds thdoiteollodd bylthbaddigunpfet , J=7.0 Hz,
2H); M5 (El) mle 463.2022 (463.2008 calcd for C, 8H 5N50 50 WO 00/ ‘Z6505 :
10 DEC 2008thybariaisgoite$7.82. Boamp0b. fgeNeaction mixture was heated on a steam bat ‘

NI[-I£21 (+ An}’{}é)m}éﬁk ! ﬂedx%{i&[uﬁr G AUL A0k dWed!to T8 BUIbhdnt ?\erﬁ;ﬁlﬁé\)ﬁl‘@rwnam de

resulting precipitate was isolated by filtration to provide 0.53 g of N'-[3-(1H-imidazo[4,5-
15 c]quinolin-1-yl)propyllbenzamide as an off white solid, m.p. 188-190°C. 'H NMR (500
MHz, DMSO-de) & 8.67 (t, J=5.5 Hz, 1H). 8.50 (s, 1H), 8.37 (d, J=7.5 Hz, 1H), 8.17 (dd,
J=8.0, 1.5 Hz, 1H), 7.87 (d, J=7.0 Hz, 2H), 7.71 (dt, J=7.5, 1.5 Bz, 1H), 7.56 (dt, }=7.5,
1.0 Hz, 1H), 7.54 (d, J=8.0 Hz, 2H), 7.48 (1, J=7.0 Hz, 2H), 4.78 (1, ]=7.0 Hz, 2H), 3.38 (q.
J=6.0 Hz, 2H), 2.18 (quintet, J=7.0 Hz, 2H).
20 PanD
3-Chloroperoxybenzoic acid (0.55 g, 1.6 mmol) was slowly added at ambient
temperature to a solution of N'-[3-(1 H-imidazo[4,5-c]quinolin- 1-yl)propyl]benzamide
(0.53 g, 1.6 mmol) in chloroform (50 mL}. After 3 hours the reaction was washed with
1% sodium carbonate (2 X 30 mL) and then concentrated under vacuum to provide 0.32 g
25 of 1-(3-benzamidopropyl)-1H-imidazo[4.5-c]quinoline-5N-oxide as a solid.
Part E
Ammonium hydr0x1de (20 mL) was added to a solution of 1-(3-benzamidopropyl)-
1H-imidazo[4,5-c]quinoline-5N-oxide (0.32 g, 0.92 mmol) in dichloromethane (100 mL).
Tosyl chloride (0.17 g, 0.92 mmol) was slowly added. The reaction mixture was stirred
30 overnight at ambient temperature and then it was concentrated under vacuum Lo remove
the dichloromethane. The resulting precipitate was isolated by filtration and then washed

with water. This material was dissolved in isopropyl alcohol (20 mL/g). Concentrated
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N HO Using the nmethod of Exanple 14, 10 DEC 2003
1- (4-am nobutyl)-1Him dazo[4,5-c]Jquinolin-4 5 amne (0.2 g, 0.78 nml) was
react ed WQ®/%§08r oci nnanoyl chloride (0.11 ni, 0.74 ol )PGEUENEGT0%8e 0. 14

g of N-[4-(4-am no-|IHimdazo[4,5-c]quinolin-I-yl )butyl]-3-

phenyl pr opanam de as a white solid, mp. 148 150C. '"H NWR (500 MHz,

DVSO-d6) 6 8.19 (s, 803dJ8 H, 7.82 (t, J=6.0 Hz, IH
7.63 (d, bydgochlans ac_m)l eqy) WES% ded sng ﬂeﬁnmbe vm;ncqftévrf(asﬂomﬂsmrwas I H),

22
3 - O(LZ rég%cg b§]1g6m %?l ées hhf p(r%‘_i:ﬂéwfg s?)@atét?Bg?gl azon%wfsyécgw [Elt
J=7.0 Hz,is@&ppyl ﬁlcﬁﬁo(mtprdﬁ:ﬁéﬂl’ﬁ@om 3 (th)'unollﬂgn(lﬂazoﬂfu:i c@qulhﬁlm 2-H) S
(El') nme :;)87 2?%@4 387. 2059 calcd for C-. I)ZI
- [ 2- (4- Anihigepy) qw*ﬁa?asflw@oa]ﬂ?a% ASPich 111Py¥§%? VG @D%M%ﬁﬁ%?%a%% de
NH2 £i N HIeE
1-(2- :am n%ié)t Eﬁgj@'l I—I-]lt n?dazofbg@’S&c‘}d;ﬁ?ﬁg% szﬁ)N é%gr%el:?‘ilbd %G 6107%4%%I ) was

react ed vﬁ 341 %Ndmel Hmmm (300 MszBMQOQﬁ56ﬂB 74Qbéhd smlTHb )9.3®(tpoaas, de” 0. 06
g of N -[2- m no-| H-i m dazo c]qumollnl-yl eth

Pneny! pr Gl AT 16 O AAFDCE 86 6.4 Hord 2 (G2B £55, Ik TTHa D mzzm
76 (do, SefPa 0 17y B i sgiphope M fs i)

7.16 (m Z23) 7.46 (6]#&10(11311 ISH) 2 (1, 4_'5ﬂ} HZ, 2H)~339 (@ T=%0 BL/285503 710 JBEC 2003
PCT/USOO/I57 q 2.75 (t, J=7.0 Hz, 2H),

. 2705 M5 a3l 75103 3431898 59ed Foretpsd 0146 cal ol f or
C71H,IN5C)) 5NNO 1-(4- Am nobutyl ) -1 Him dazol[ 4, 5- c] qui nol i n-4-am ne
(99.6 ng, 0.39 mmol) and 2-(4-benzoyl phenoxy)acetic acid (100 ng, 0.39
mol ) were conbined in pyridine (10 Exapit)2 The ni xture was warnmed until

homogeneous \and Lhen; &l | 94edit3£2% quinol i-ylybutyl]-6-morpholinonicotinamide

NH
'N
>
N
O
O
EI

Carbonyl diimidazole (18.6 g, 0.115 mol) was added to a suspension of 6-

2

15 Part A
chloronicotinic acid (16.6 g, 0.105 mol) in dichloromethane (250 mL). After all of the
solid had dissolved the reaction solution was stirred at ambient temperature for 1 hour and
then isopropyl alcohol (100 mL) was added. The dichloromethane was removed under

20 vacuum. A catalytic amount of sodium isopropoxide was added to the solution and the
solution was heated at reflux for 1 hour. The solution was then concentrated under
vacuum. The resulting residue was slurried with water and then extracted with diethyl
ether. The extract was dried over magnesium sulfate and then concentrated under vacuum
to provide 23.9 g of isopropyl 6-chloronicotinate.

25 Part B

A solution of isopropyl 6-chloronicotinate (6.0 g, 0.03 mol) and morpholine (13

mL, 0.15 mo!l) in isopropyl alcohol (60 mL) was heated at reflux for 72 hours. The
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(di net hyl am no) propyl ] - 3- et hyl car bodi i m de hydrochl oride (82 ng, O. ﬁ] %te)z[ma
was added. The reaction m xture was mai ntai ned at anbi ent tenpera

over ni g¥O &HHPhen concentrated under vacuum The resi du@%g) Hjtloned
bet ween chl orof orm and saturated potassi um carbonate sol ution. The | ayers
were separated. The aqueous Iayer 15 was extracted with chloroform The

organi c Iayers wer e C‘&ﬂbl neg d over %nesi u ﬁ‘ | fate. and _t.h
concent r $ERP HaRallH hb B‘e‘ealpﬁfﬂ“br AVFMiEHe gf’ glgdﬁ?‘i’]?ﬁ?agﬁ by
col um Caﬁé)ﬁg%%?'@)pmﬁaﬁ%hl hﬁ%cﬁ%lt}?isHbidﬁgl Nebib1 HAGaEA hAReYide Bsopropyl 6-

di chl or onet rovi de about
of N' - [ 4- (nésphwiinonicetinate.ddbo fuir8e aqldulntﬂdl\wm watex bmhyrqSUMQépreClPﬂatﬂ was

benzoyl phenoxy etam d "H NVR (500 MHz,
DI\/SO 20 @%%Qig‘c‘(‘?‘mﬂ'—%a%‘%ﬁg” Vg]"’?-b” a%A dgeq 1o grfkbdc ‘%’Pb‘?é’ e 3= 8(3 Hz, 111),
3 (d, mdy anglcogﬁ'ﬂte Tﬂeégmﬁﬂnd%ﬁd(i’véﬁ%& 2Hhe YSOEDE’)p@Ié J=8.0 Hz, 1H)
760(dd 1H), 57(t, J= 2 7.42 (dt, J=8.0, 1.0
Hz, 1H), mbr;ﬂ*@h@omcousate wag comhznedmh IN mch(lm hyalﬂaudp (49 mb}ynd therespitmgr oad

s, 2H), 4.61 (t .y 3..1 , 1.86
(qui nt et S“SBU*fg ﬁ?s S‘EFB‘% Sceg- Fq‘h“u“ (0%‘ S?)]iﬁ“?ﬁ?zd"gﬁwc‘iwgﬁf%’@%%? ¥ a o306
(493 21 1rirretbar Gaitichtiohplraflire 6Nefht dE?& hechl@me a precipitate formed. This

-[4-(4- AmnoIH-lmdazo 4,5-c]quinolin-1 yI)bty]p

2 (4Utégg;z@qu@hyn@;@p}aa%bh tgationgag lﬂem@%%m%%wﬂel DEes bBlrate was
600y s REgs AN cediim Ot hitnpBORE i) TldeiahebbotihE Bla Kol by
T 2/4\ N ﬁlﬂf)di\itoﬂl ?aa%d@nﬂg@atdﬁ@n@dﬁ@di&ipfﬂﬁ’_ﬁd&dii3 (gfofEnm&mggdul:&?\ Tgls matcnal
am nobu - | m daz ui nol j n-4- 1 392,
coupl ed Wit FFC)SIYS[‘%IEZ‘&(%Q'Z’ @eﬁ[ﬁ‘ﬁﬁ?}@ﬁﬂPﬁm%@ﬁ‘fdPgﬁWgﬂémm@ V’Ioﬂf)‘?ﬁ}]“ﬁé’ﬁt n0| c '

d (98, o t
acid ( Tlaﬁmld %ﬁ%d@@it Rnﬁ?ﬁ%{%ﬁﬁc@&eﬂo%mﬁ' N6 aﬁ%@@? 1b; ﬁH 5.81;

H-i mi dazo[ 4, 5-¢ I nol I n- -yl -5-[(2-oxo- i hydro-1
%N, 13.48; Found: %C, 57.50; %H, 5.71; %N, 13.53.
15 Part C

N,N-Dimethylformamide (1 mL) was slowly added to a solution of oxalyl chloride
(0.13 g, 1 mmol) in chloroform (5 mL). 6-Morpholinonicotinic acid (0.21 g, 1 mmol) was
added and the reaction mixture was stirred for 15 minutes. The reaction mixture was
concentrated under vacuurmn, diluted with 10luene and then concentrated under vacuum to
20 provide 6-morpholinonicotinoyl chloride. This material was kept under vacuum at
ambient temperature overnight and then used in the next step.
Part D
The acid chloride from Part C was dissolved in pyridine (20 mL) and then added
all at once to a warm solution of 1-(4-aminobutyl)-1H-imidazo[4,5-clquinolin-4-amine
25 (0.25 g, 1 mmol) in pyridine (25 mL). The reaction mixture was concentrated under
vacuum at 40°C to remove the pyridine. The resulting residue was combined with water
and 1N sodium hydroxide (25 mL}. The mixture was extracted with dichloromethane.
The extract was concentrated under vacuum. The resulting residue was recrystallized
from isopropyl alcohol to provide N 3-{4-(4-amino- 1 H-imidazo{4,5-c]quinolin-1-yhbutyil-
30 6-morpholinonicotinamide as a solid, m.p. 160-170°C (dec.). 'H NMR (500 MHz, DMSO-
de) 8 8.55 (d, J=2.5 Hz, 1H), 8.52 (s, 1H), 8.28 (1, J=6.0 Hz, 1H), 8.22 (d, J=8.0 Hz, 1H),
7.90 (dd, }=8.0, 2.5 Hz, 1H), 7.82 (d, ]=8.0 Hz, 1H), 7.69 (1, J=8.0 Hz, 1H), 7.52 (d, }=8.0
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benzo[ d] i mi dazol - 5-yl ) oxy] pent anmi de as an off-white solid, mp.150-11pTEC ' 2003
NMR 10 (500 MHz, DMBO-d6) S 10.51 (s. IH), 10.36 (s, 1H), 8.23 (s, 1H),

8.05(d, Pedhdsas |H), 7.81 (t, 1=6.0 Hz, IH), 7.64 (t, I=Br/OsddnsrozH),
7.47 (t, J=8.0 Hz, IH), 7.29 (t, J=8.0 Hz, IH), 6.93 (broad s, 2H),
6.78(d, J=8.0 Hz, IH), 6.48 (s, 1H), 6.47 (d, J=8.0 Hz, 1H), 4.61 (t,
J=7.0 Hz, 2H), 3.82 (broad s, 2H), 3.08 (g, J=6.0 Hz, 2H), 2.05 (t, J=7.0
Hz, 2H), Hz84), 632i(dt d=8.0HZ.101)H.70 2= 7.0 Fe8 2 Hprosi(ts]=54Hz, 4H1 3. 5ddui nt et ,

J=7.0 Hz,_ 2H): (El). W 1 7 29 (487.23 cal cd.for H 03) 4.
Exanpl e 2‘3’5w H[Zt’\l/‘%(lhlgﬁéﬂ %_J=ﬁ?0$q, Rﬁa&%i@?@-‘a%ﬁiﬁﬁﬂﬂr ?58%(?:(?8%23}{)
-yI)butyIr]TSArEl; ) eNFALY S22 N-80. Usi ng the general nethod of
Exanpl e 14, 1-5(aﬁl?§arﬁ'fﬁobutyl ég%fﬁcggéz\loc[ﬁhg, (;]ég)ui nolin-4-amne (0.51 g, 2.0
mmol ) was reacted wi th 4-benzoyl benzoyl chloride (2.0 N 53 10 DEC 2003 WO
00/ 76505 PCT/ US00/ 15702 mmol ) to proyide 0.15 g of N -[4-(4-am no-)

H-i rni dazo[ 4, 5-c] quinolin 1-yl)butyl ]\'é‘-xﬁ]pp enzoyl benzam de as a white solid,
mp. 159-161C. 'HNWB-@RQuﬂ\AﬂzH-i%z%p,&@%@&nn(& 1)le&ﬂ);1]be?nzaﬁndsi, J=8.0 Hz,
1H), 7.91 (d, J=8.0 Hz, 1H), 7.85 (d, J=8.0 Hz, 2I¥), .81 (d, J=8.0 Hz,
2H), 7.76 (d, J=8.0 Hz, 2H), 7.60 ('M=2H), 7.49 (t, J=8.0 Hz, 2H), 7.48 (t,
J=8.0 5 Hz, IH), 7.24 (broad s, 1 N6 (broad s, 1H), 6.60 (t, J=6 Hz,
1H), 4.69 (t, J=7.0 Hz, 2H), 3.6 3=6.0 Hz, 2H), 2.14 (quintet, J=7.0
Hz, 2H), 1.82 (quintet, J=7.0 i ;NS (El) mle 463.2002 (463.2008 cal cd
for C)8H25N507). Exanple 21 10

N6- [ 4- (4- Am no- 1H i m dazol[ 4, 5- c] gt nol i n-\ -yl yl ] - 6-qui nol i necar boxam de
NH2 NS N YN N Using the general methodid Exarpl e 18,
1- (4-am nobutyl)-1Hi m dazo[ 4, 5- 0

Part A
Triethylamine (66.8 g, 0.33 mol) was added to a solution of rerr-butyl N-(2-

10 aminoethyl)carbamate (55.0 g, 0.34 mol) in anhydrous dichloromethane (500 mL). 4-
Chloro-3-nitroquinoline was slowly added and the reaction exothermed. The reaction
mixture was allowed to stir at ambient temperature overnight. The resulting precipitate
was isolated by filtration to provide product as a yellow solid. The filtrate was washed
with water, dried over magnesium sulfate and then concentrated under vacuum. The

15 resulting residue was slurried with hexane and filtered to provide additional product as a
yellow solid. The two crops were combined to provide 101 g of 7ert-butyl N-[2-(3-
nitroquinolin-4-yl)aminoethyl)carbamate as a yellow solid, m.p. 157-158.

" Pant B

Platinum on carbon (1 g of 10%) and sodium sulfate (2 g) were added to a slurry

20 of tert-butyl N-[2-(3-nitroquinolin-4-yl)aminoethyl)carbamate (100 g, 0.30 mol) in
toluene (500 mL). The mixture was placed under a hydrogen atmosphere at 50 psi (3.4 X
10* pascals) on a Parr apparatus at ambient temperature overnight. The reaction mixture
was filtered. The filtrate was concentrated to provide 73 g of rerr-butyl N-[2-(3-
aminoquinolin-4-yl)aminoethyl]Jcarbamate as a dark gold oil.

25 Pan C

Triethyl orthoformate (11.3 g, 73.4 mmol) was added to a solution of tert-butyl N-

[2-(3-aminoguinolin-4-yl)aminoethyl]carbamate (21 g. 69.4 mmol) in anhydrous toluene
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clquinolin-4-amne (0.5 g, 1.96 nmol) was coupled with 2003
6- qui nol i necar boxylic acid (0.34 g, 1.96 mmol) to provide 0.08 g 109 DEC

N6- [ 4- (4vaFofy9eshdt i M dazo[ 4, 5-c] quinolin-1 15 PCT/US00/15702

yl ) butyl]-6-quinolinecarboxam de as a tan powder, mp. 122-127 C (foam ng).
"H NVR (300 MHz, DMSO-d6) b 8.98 (m IH), 8.73 (t, J=5.4 Hz, | H), 8.43
(m 2H), 8.23 (s, 1 H, 8.13-8.03 (m 3H, 7.60 (m 2H, 740(mIH)
7-20 (m {296)mL§. ke felﬁétﬂﬂﬁn&.tur%fd}as Hafe@ at tefluxlfeb S hotdz .and hen adloved(en 2H),
1.96 (m 2H), 1.64 ( ;. M5 (El')_nme 410.1847 (410.1855 calcd for

Coaro’ ) N(Sloply 56915 SbisObleSORLIE:  TEES'A0S PrepBiHGS0S oI H0S DEUIAGD 22

5 L O R ML g0 orcan o

N -{3-[(3ynemybcp:bmhueras4h j;xtbaarsbhm];pjpopy4)lﬁé‘lﬁam de (2.0 g, 5.7 mol) was
reduge 8 tEe diam ne and then reacted with triethylorthoacetate to

provrde of N-[3-(2-nethyl-IHimdazo[4. 5-

c] qui nol i n-1-yh) f&tﬂe}&%&m@&@@m gtw&&uﬂaﬁ) l@ax%defa%gman ridifstio B 10

Usi ng the genera hod”of Exanpl e 11°Part D, the materi al om Part A was

oxi di zed saupomof cer- ﬂnﬁH\Tg2dﬂH-1m1dazo[4 5- c]qumohn 1 yl)ethyl]carbamate (17.2 g, 55.1

1- (3- benzam r | ).- 2- hyl - I.J41 m dazol[ 4, 5- u ne-5N-oxi de as a
sol ol PaRmeL) R HOLHH P - el TeABacHon B a4 Amiecs R SHOG
1- (3- benzggdelht 9y then &&&EW1W§%'§5@1M@%B&4&I@S&L{%H MHel iR@er® Wegxi de (0. 35
g, 0.97 mol) 1n dlchloronethane (100 nL). Tosyl chloride (0.185 g, 0.97
moll§ \A/ass@aozwbcy Tbrierganic tiayey wge dogd oxel mpgnRgivm THéte alcthem pondertraied was
stirred oyegni a t fir;at ed
under vacéuémé}t‘% ruerﬁr%?/ HRLCEn]tc? 6% orﬁ ‘Hﬁ%‘?%@%&?‘ﬁﬁﬁé’ f;rg?%?dﬂmgs
recrystal t]quersbline GN-dkiablao an oEtwisinesdlid. preilge2i3°d. g of
-[3-(4-amno-2-nethyl-IH 20 imdazo[ 4, 5-c]quinolin-I|-yl)propyl]benzam de
as a sol | Harth p. 230-231.4C. 55 10 DEC 2003 WD 00/ 76505 PCT/ US00/ 15702

Exanpl e 23 N i fnldof@yd Rolydiatd 1992 Motz Rirfdif WaBSloWly hadeihbexykenzam de

15 solution of 1-[2-(rerr-butylcarbamyl)ethyi)- 1H-imidazo[4,5-c]quinoline-5N-oxide (15.0 g,

45.7 mmol) in chloroform (200 mL). Afier 2 hours the reaction was quenched with
concentrated ammonium hydroxide (100 mL). Water (100 mL) was added and the layers
were separated. The aqueous layer was extracted with chloroform. The organic Jayers
were combined, dried over magnesium sulfate and then concentrated under vacuum to

20 provide a white solid. This material was slurried in warm methyl acetate and then filtered
to provide 15 g of tert-butyl N-[2-(4-amino-1H-imidazo[4,5-c]quinolin-1-
yl)ethyl]carbamate as a white solid, m.p. 215°C. "H NMR (500 MHz, DMSO-d¢) & 8.13 (t,
}1=8.0 Hz, 1H), 8.03 (s, 1H), 7.61(d, J=8.0 Hz, 1H), 7.44 (t, }=8.0 Hz, 1H), 7.23 (1, J=8.0
Hz, 1H), 7.06 (t, J=6.0 Hz, 1H), 6.56 (broad s, 2H), 4.63 (1, J=7.0 Hz, 2H), 3.43 (q, }=6.0

25 Hz, 2H), 1.32 (s, 9H); MS (EI) m/e 327.1696 (327.1695 calcd for C;7H21N5O2)
Part F

Tert-butyl N-[2-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)ethyl]carbamate (14.8 g,

45.2 mmol), trifluoroacetic acid (100 mlL.) and acetonitrile (100 mL) were combined and
maintained at ambient temperature overnight. The acetonitrile was removed and the

30 reaction mixture was heated at reflux for 2 hours. The reaction mixture was concentrated
under vacuum to provide a tan solid. This material was dissolved in a minimal amount of

hot water. The solution was adjusted to pH 14 and allowed to cool. The solution was
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NH2 N N Part A 5 Using the general nethod of Exanple 9 Part A, 10 DEC A?U[B
hexanmet hyl enedi am ne (348.63 g, 3 nol) was reacted with 3’?“@5'0 121 1
ar t [_9,

g, 1 nol ¥PWEHovi de 136.5 g of N-(6- am nohexyl)benzani

t he general nethod of Exanple 9 Part B, 4-chloro-3-nitroquinoline 10
hydrochl oride (10 g, 41 mml) was react ed vvith N-(6 “am nohexyl)benzam' de to
provide 12.85 of \N - 6-[{3-n nzam de
as a yel ?%egttra;grtl Hpﬁrﬁ@c'i%1 i%‘.:‘ rﬁ'ﬁaf e e H xetyag';:e%erur’ 2? te m’?‘ ﬁyd’dc t}'?‘%

9 Part Crhdéhdnd eRfraéthas@ineé aded Wiy pﬁkﬁiunBto frbvidas .o gdfi Deﬁ-aﬁﬂﬁbdlﬂmﬂn
reacted with triethylorthoformate (8.94 ovide 6.4 g of

- [ 6- ( 1MHiimidezots 4 casqlep@imﬂ@mnnc ps ma)nrfeggh P ﬁé%")ﬁ% tc‘jé ]\ﬁ!‘lRa(SQPM\HZm | . Part

D 3-Chlo 0 (o) C) 7 Y
sol uti onbgg:’eé"cﬁigﬁgt% (151 q)ér@ _% %]1 5nﬁgo'l)l)r \3?6%(%11 l?_ﬁﬁeo ggﬁdﬁ?i %I?]) tur ned
oragge. (it pI3.@ 1®H&51H3161 iﬁﬂ(dﬁ qasto o5 BizX i HY & SRGroisd) el tabLa, N‘IOPﬁqueous
sodi um carbonat’e "and’ t hen concentrated under vacuum to provi de 6. On‘ge

oil.

1- ( 6- ben2Hxi HOh6xIAH0 Hia, 2. dabbituoml PRI M (EAemaNe2 okl 7d€22ds] 1A w3l

Part E Am@ HHQ hydr oxi de was added to a solution of the material from Part
Din Al'&r onmet hane. Tosyl chloride (2.94 g, 15 mol) was slowy added
with vigpages 56 10 DEC 2003 WO 00/ 76505 PCT/US00/15702 stirring. The
reaction mxture was allowed to stir_at anbient tenperature overnl g7ht and

then it was canwnuwaafeld(%memevabulﬁnmdﬁéOHe%—a]qumjmc"r@a@erﬁQ

regryst aI i 2 cebaie d.
C]f% h%/@l’(ﬁé lﬁl % (%P%{l}r)n% a]?e Lq'lq aexyr ?%Ig{l]oz%\r?’]as 8blg‘lsﬂca bei ge
cryst aI | rme s§1@ihbﬁ| waBtiien codfed WoiiCan E:eE»a&anelﬂgl Miloride (0 25 g, 1.76 mmol) was

[4(4Amn02butI-IH-|mdazo45c]gumolnI I % d th
5- ( 2- oxopedady drhst IBRGIRHBIXANIE M AHRADIGINCE A PRI i %%fclev might and then

concentrated under vacuum. The residue was slurried with water {200 mL) and a solid

Usi ng

was isolated by filtration. This material was recrystallized from isopropyl alcohol to

15 provide 0.15 g of N'-[2-(4-amino- 1 H-imidazo[4,5-c]quinolin- 1-yl)ethyl]benzamide as a
white powder, m.p. 295°C. 'H NMR (500 MHz, DMSO-ds) 6 8.50 (t, §=6.0 Hz, 1H), 8.23
(d, ]1=8.0 Hz, 1H), 8.04 (s, 1H), 7.75(d, }=8.0 Hz, 2H), 7.64 (d, J=8.0 Hz, 1H), 7.49 (1,
J=8.0 Hz, 1H), 7.43 (1, 1=8.0, 1H), 7.41 (1, J=8.0 Hz, 2H). 7.25 (1, J=8.0 Hz, 1H), 6.28
(broad s, 2H), 4.80(t, J=7.0 Hz, 2H), 3.80(q, J=6.0 Hz, 2H): MS (EI) m/e 331.1429

20 (331.1433 caled for CgH;3NsO).

Example 14
N'-[4-(4- Am1no—1H—1m1dazo[4 5-cjquinolin-1-yhbutyl]-2-phenoxybenzamide

25 Under a nitrogen atmosphere, a mixture of 1-(4-aminobutyl)-1H-imidazo[4,5-

c]quinolin-4-amine (0.125 g, 0.49 mmol) and anhydrous pyridine (40 mL) was. warmed
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10 D-biotinyl N hydroxysuccininide (0.57 g, 1.67 nmmol) was added tq IN]E[: 2003
solution of 1-(4-am nobutyl)-2-butyl-IHim dazo[4,5-c]quinglin-4-am

(0.52 g, MO8Y6%%1) in pyridine (25 nL). The reaction was %mﬁf'%sﬁtgd at

anbi ent tenperature overnight and then concentrated to dryness. The

resi due was partitioned between dichl oronet hane and aqueous saturated

pot assi um car bonate. The S, dri d over nesium 15 sul fate
and t her iR IR P fdRr it it reding Sofitiof VS olIBURTE 268} o
[4 (4- ﬁﬁbx@ﬁh@ Fa‘t’t'lre' H‘idﬂnﬁj&i@ﬂﬂ ﬁcnox benzoyl chloride ﬁO 11 g, 0.47 mmol) in

c] qui nol i n- _}/dr ot h| eno[ 3, 4-dJi m dazol -4-yJ) pentam de as a
soli d, mpynduzel @aSArfl\gﬂ @rewnmtw waﬁrm@aMMt emBieny/TMpSaSs; U,

Lo S i GO o el SRy 4B 2000

1- (45 am npdifiedlby- fladhi dirdtageprhphy ¢9ilitd pellelwtind @ith PG difhl3@ntbthahe4fethaiohp) ) i N
s added to a sol ution of N-hydroxysuccinim dobiotin

pyridine (20 mﬁ%ﬂ
(0.51 g, torragdeRdid)e Pﬁ"Np{ﬁ (4tRmeng- iﬁ‘lﬁl}}iaz‘-”fﬁé dledeelinh-yhbstthent ai ned at

rasi aue vaeRgRreRmid S s s Tl i o e oYk T San Bl DRy 8

pot assi umcrRiGOHAL BH), Bhe (9 pranisnd @y@és vasz du)ete2 id 1o erHATAW)ES 5 AUl fat e
and then concentrated to provi de O of N -[4-(4-am no-I|H

i m dazo[ 415 })letHaol Hh 7L43yad),-158(0,zies<ﬂpeuﬂ.yar@ (1. drB03] 3-H, D dBIe I 1=8/0) pen
raal0S SouBaRprAa BRo HOTIRE s ) AR AR H Py BORR FRE I BRI oo

Nhydroxysm:@lswmmmﬂ@ba 55 (LDJ:é'DOHk gH) 3. 15( bD Hli] 2wrlalmnm&0 (10 ni)
was slow y added to a solution of &2 am _noe @}/%1%5 yI-IH-|mdazo[45 \
c] qui nol i =742 Higi 4/d) (]0475(8“@‘3‘117760% §)3 MSpifad) I(erﬁl G9fecaledfer i on
was mai nt@;vpleh SR anbi ent tenperature overnight and then concentrated to
dryness The ‘T €si due was Exanpl e 25

-[4- (4- Ami no- | Hi m dazol 4, 5- c] qui nolin-1-yl)butyl]-

f oxoper hydr ot hi eno[ 3, 4-d] i m dazo lﬁ)ﬁgnt anam de Exanple 26

>_(4- Ani no-2- but yl - 1H i mi dazo[ 4, x?:‘]“é lin-1-yl)ethyl]

N'-[4-(4-Amino-1H-imidazo{4.5- -c]quinolin-1-yl)butyll-3-benzoylbenzamide

2
NN
o o
ZN
\o
vl
H
0

Using the method of Example 14, 1-(4-aminobutyl)-1H-imidazo[4,5-c]quinolin-4-

amine (0.2 g, 0.78 mmol) was reacted with 3-benzoylbenzoyl chloride (0.18 g, 0.73 mmol)

20 to provide 0.19 g of N'-[4-(4-amino- 1 H-imidazo[4,5-¢]quinolin- 1-yl)butyl]-3-
benzoylbenzamide as a white crystalline solid, m.p. 103-105°C. '"H NMR (500 MHz,
DMSO-dg) & 8.70 (1, J=6.0 Hz, 1H), 8.22 (s, 1H), 8.16 (broad s, 1H), 8.08 (d, J=8.0 Hz,
1H), 8.03 (d, J=8.0 Hz, 1H), 7.85 (d, }=8.0 Hz, 1H), 7.73 (d, J=8.0 Hz, 2H), 7.70 (1. J=8.0
Hz, 1H), 7.64 (1, J=8.0 Hz, 1H), 7.61 (d, 1=8.0 Hz, 1H), 7.57 (1, J=8.0 Hz, 2H), 7.40 (1,

25 J=8.0 Hz, 1H), 7.19 (t, J=8.0 Hz, 1H), 6.67 (broad s, 2H), 4.63 (t, J=7.0 Hz, 2H), 3.32 (q,
J=6.0 Hz, 2H), 1.91 (quintet, J=7.0 Hz, 2ZH), 1.59 (quintet, J=7.0 Hz, 2H); MS (El) m/e -
463.2022 (463.2008 calcd for CasHasNsOa).
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5-(2-1i m noper hydrot hi eno[ 3, 4-d]i m dazol -4-yl)pentanam de 0 HNANH Eﬂnﬁﬁg 2003
DEC 2003 WO 00/ 76505 PCT/ US00/ 15702 partiti oned between d| chI oro
i ed

and aqueW@POF6I05r at ed pot assi um carbonate. The organic | &
over magnesium sul fate and then concentrated to dryness. The reS| due was
recrystallized fromethanol to provide 0.5 g of NI1-[2-(4-am no-2-butyl-IH
i m dazo[ 4, 5-c] quinolin- |

-yl )ethyl]-5-(2-im noperhydr ot hi eno[%“aﬁnliﬁ i dazo)-4 5 yl)pentanam de as a
solid, mp. 93-26 EsAbrdaasmide08. 2733,
Measur ed mass :& gBA?%g%”ﬁ(ﬁ)ﬂh%d{@B Haﬁ?lﬁgﬁqur{)eb}g&ﬁp?mﬁhhogbo Exanpl e 24,

N- hydr oxysucci ni mi dobi otin (0. NW 1. 76 mml ) was reacted with

1- (2-am noet hyl)-1Hi m dazof 4, 5 @i nol in-4-anmne (0.4 g, 1.76 mol) to
provide 0.6 g of N -[2-(4-am"Ho-I H- B dazol 4, 5- c] quinolin-l-yl)ethyl]-5-(2
| 5 oxoper hydr ot hi eno[ 3, 4- d] inidgZolIn 4-yl ) pent anami de as a solid, mp. 169C
Exanple 28 N | -[2-(4- Am no- 3 Him dazo[4 5-clquinolin- | -yl
Yethyl ]- 5-(2-oxoperhydr ot hi ef i m dazol - | ) pent anam de 20 Exanpl e
27 N '-[2-(4-Am no- IH-|mdazo[45c] [

5- (2- oxoper hydr ot hi eno[ 3, 4-d] i m dazol -
general nethod of Exanple 25, 1-(4-am nolst yl)-2-butyl -1 H

i m dazo[ 4, 5- c]qU| nolin-4-amne (0.4 g, 1. 4@ nmmol ) was reacted with N

N2 e ndltEdees B 96Ennat A sl el e s Rigr -
Hirg dazghﬂnéccprl gum mgkﬁrﬂoliumls)r@tcmdl itk hydroomaRabiydidrdei (ona[r8L.40. m4 i rni dazol

-4- yl)pentananm de as a tg solid, mp. 124-126C.Hi.gh resol utigon mass
spec: Thewnebilepiovidre@d4 g@(ﬁ@# 98- (Asaingr e imdssol4, S5dquipsie: 1-g)butyl]-3-

phenylpropanamide as a white solid, m.p. 148-150°C.

'H NMR (500 MHz, DMSO-dg) 8 8.19 (s, 1H), 8.03 (d, J=8.0 Hz, 1H), 7.82 (t, J=6.0 Hz,

1H). 7.63 (d, J=8.0 Hz, 1H), 7.45 (1, J=8.0 Hz, 1H), 7.27 (1, }=8.0 Hz, 1H), 7.22 (1, J=8.0
10 Hz, 2H), 7.15 (m, 3H), 6.66 (broad s, 2H), 4.58 (1, J=7.0 Hz, 2H), 3.06 (q, J=6.0 Hz, 2H),

2.75 (1, J=7.0 Hz, 2H), 2.31 (1, J=7.0 Hz, 2H), 1.79 (quintet, }=7.0 Hz, 2H), 1.40 (t, }=7.0

Hz, 2H); MS (EI) m/e 387.2067 (387.2059 calcd for Ca3HasNsO).

Example 17
15 N'-[2-(4- Amino-1H-imidazo[4,5-c]quinolin-1-yl)ethyl]-3-phenylpropanamide
NH

2

N7 XN

! t/N‘>

KO

Using the method of Example 14, 1-(2-aminoethyl)-1H-imidazo[4,5-c]quinolin-4-
amine (100 mg, 0.44 mmol) was reacted with hydrocinnamoyi chloride (0.065 mlL., 0.44
mmol) to prOVidE; 0.06 g of N'~[2-(4-amino- 1 H-imidazo[4,5-cJquinolin- 1-yl)ethyl]-3-
20 phenylpropanamide as a white solid, m.p. 254-256°C. '"H NMR (500 MHz, DMSO-de) &
8.16 (d, J=8.0 Hz, 1H), 8.07 (1, J=6.0 Hz, 1H), 7.97 (s, 1H), 7.62 (dd, J=8.0, 1.0 Hz, 1H),
7.45 (dt, J=8.0, 1.0 Hz, 1H), 7.26 (m, 3H), 7.16 (m, 3H), 6.6 (broad s, 2H), 4.61 (1, J=7.0
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NNNHO Triethylanmine (1.2 g, 11.4 nmmol) was added in a single porktd Q)G 2003
a slurry gp 03!‘7%%3 10 PCT/US00/15702

am noet hyl ) - 2- (et hoxynet hyl ) - 1Hi m dazo[ 4, 5-c] qui nol i n-4-am n

hydrochloride (3.39 g, 10.53 mml) in chloroform (150 nL). The reaction

m xture becane clear. N hydroxysuccinimdobiotin (3.0 g, 8.79 mmol) was
then sl owhy, adgexis4 Af Ue6 .0 QM s2.vhe, 1410 bizd2HeaCH i ?mavi.(mwmws epted to
reflux. The reaction m xture was naintai ned at reflux overni ght and becane
cl ear. Thave 3a2478n (FNiMpesaliddonChBad¥H Qo cool to anbient 15 tenperature
and then it was quenched with water. The | ayers were separated. The organic
| ayer was dried over nagnesium sul fate and then concentrated to provide an
off-white solid. This material was Bxafipsd B8 |ized from 8:2 ethanol : wat er
to provide a white solid. A portion of this material was E)urified by prep
HPLC el uting with walNel#-atdveinptii-iraidazeldielasmebing loyldutylt o provide 0.6 g
of N-[2-(4-amno-2 20 e .

(et hoxynet hyl ) - 1H i m dazol[ 4, 5?(:(?&SP%%}P%B-HPZ(%%%[P%% - 5- ( 2- oxoper hydr ot hi eno
[3,4- d]imdazol-4-yl)pentantiidide as the ditrifluoroacetate salt, mp.
171-175C. Analysis: Calcul ated §or: G ,5H33N703S .2 GHF301-: %C, 47.09;

0, 4.77; 9N, 13. 26; Found.N| % M7.06; %1, 5.17; 9N, 13.31. Exanple 29 N

| -[2-(4- Ami no- 2- (et hoxyneity N1 Himdazo[4,5-c]lquinolin- i-yl)ethyl]-

5- ( 2- oxoper hydr ot hi eno[ 3, i m dazol -4-yl)pentangypm de Ditrifluoroacetate
NH2 60 1 0 DEC 2003 WO 00
1- (4- Am nobutyl)-2-butyl-1Himdaz i ne (0.13 g, 0.47
mol ), D-desthiobiotin (0.10 g, 0.47 m (200 nlL) were
conbined and stirred at anbi ent tenpar tur® until a clear solution was !
obt ai ned. 1-[3- (dinethyl ani no) propyl - 3%et hyl car bodi i mi de hydrochl ori de

fbi ent -t enper ArarergyEER G RO E LR ok e o e oD P B e o
silica gﬂ}(ﬂ:—@aﬂ%?lpﬂ_&@x?m:@tkoi&i (Mo0aHg &, 3PMeeb1S Refelbombhdd AR Ibhe

col um was el ut w th 10% et hanol in dichl oronmethane. The pure fractions
wer d0conbMhed Ehrimbgieekas wirarpdiustiphempgrnerus fufl than allewed @-deot.y1-[3-+

(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (82 mg, 0.43 mole) was

added. The reaction mixture was maintained at ambient temperature overnight and then
concentrated under vacuum. The residue was partitioned between chloroform and
saturated potassium carbonate solution. The layers were separated. The aqueous layer

15 was extracted with chloroform. The organic layers were combined, dried over magnesium
sulfate and then concentrated under vacuum to provide a gold oil. The oil was purified by
column chromatography (silica gel eluting with 10% methano! in dichloromethane) to
provide about 70 mg of N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin- 1-yDbutyl]-2-(4-
benzoylphenoxy)acetamide as a white solid, m.p. 73-98°C. "H NMR (500 MHz, DMSO-

20 de) 8 8.22 (1, J=6.0 Hz, 1H), 8.18 (s, 1H), 8.03 (d, J=8.3 Hz, 1H), 7.73 (d, J=8.0 Hz, 2H),
7.68 (d, ]=8.0 Hz, 2H), 7.65 (1, J=8.0 Hz, 1H), 7.60 (dd, J=8.0, 1.0 Hz, 1H), 7.55 (1, J=8.0
Hz, 2H), 7.42 (dt, J=8.0, 1.0 Hz, 1H), 7.25 (1, J=8.0, 1.0 Hz, 1H), 7.07 (d, J=8.0 Hz, 2H),
6.58 (broad s, 2H), 4.61 (t, ]=7.0 Hz, 2H), 4.56 (s, 2H), 3.18 (g, J=6.0 Hz, 2H), 1.86
(quintet, J=7.0 Hz, 2H), 1.50 (quintet, J=7.0 Hz, 2H); MS (EI) m/e 493.2106 (493.2114

25 caled for CaoH17NsOa).




i m dazo[ 4, 5-c] qui nolin-1-yl)butyl]-6-(5-methyl-2-oxo-4-im dazolinyl]ieRgrealn3
m de as o difsk@y solid. 15 Exanple 31 N -[4-(4-Amno- | perusoonismoz

H i mi dazo[ 4, 5-c] qui nolin-1-yl)butyl]-2-ethoxy- | -naphtham dre ?—? a ,&ccordi ng
to the general nethod of Exanple 14, 1-(4-am nobutyl)-1H 20

i m dazo[ 4, 5-c] qui nol i n-4-am ne and 2-et hoxy-I|-naphthoyl chloride were
conbined to provide Example 19

N -[4-(4-am no-| Himdazo[ 4, 5-c]quinoli nﬁn- yll) buty]] - 2- et hoxy-I| - napht ham de
as a white powdd[4-AnpnodIdimidazielé Srpigeinolio)yl]ButyI NVR2{c30®, MdihydRVBR- d6) 6
833 PCTI USOQ'J 5702 Exanple 30 .. . i

N - [ 4- (4- Ami no- 2- but yI - | H- iBPEdEmdazol-Pationgincatamide y| ) put yl |

6- (5- net hyl - 2- oxo- 4-i mi dazol NHnyl ) hexaneam de 61 1 0 DEC 2803 WD 00/ 76505
PCT/ US00/ 15702 (t, J=5.8 Hz, il 8.22 (s, 1H), 8.09 (d, J=8.0 Hz, 1H)

7.91 (d, J=8.7 Hz, 1H), 7. o (m | H, 7.64-7.56 (m 2H), 7.47-7.22
(m 5H), 6.60 (s, 2H, 4. ~3=7.2 Hz, 2H), 4.09 (q, J=7.2 Hz, 2H)

3.37 (m 2H), 2.01 (m 2 .64\(m 2H), 1.18 (t, J=7.2 Hz, 3H); M5 (H)
mle 453.2157 (453.2165 c for "§17H. ~7N5Q2). 5 Exanple 32 N -

[4-(4-Ami no-1 Himdazo[ 4, 5-c]quinolin- | -yl)butyl]-4-cyanobenzam de NH2

N 111 N According to the general nethed of Exanphe 14, H-(4-am nobutyl)-1H

10 i m dazo[ 4, 5-c] qui no] i n-4-am ne and'ﬁ'ﬁq\{y}rﬁﬁeﬁz F%i de were conbi ned
to provide o] ©

N -[4-(4-am no-|I Himdazo[4,5-c]quinolin-I-yl)butyl] -4-Eyanobenzam' de as a

white powder, mp. 222.8-225.3 C. 'H NMR (300 MHz, DMBO-d6) S 8.73 (t,
J=5.7 Hz, Usirgg the gegeral mpthog (@ Expeple 18, 11 (4Humind bty ) 7D Bn(dezol4t) , 7. 61

I H)
(dd, J=8. . K. . 7.4 =7.6, 1 I 7,21 (dt, J=7.86,
15 o, phjr R Yo ng 0467 pmcl hseqpiet s s Bed geihidienithe
(qui nt et bedzoldBmidiazoRHy))ody fp8niagibicic Rt (98 hg 20. 5¥2 matd) ol JRoGiliBod In. 3337,
3136, 291‘?, 2228, 1641, 1545, 1531, 1481, 1§96, 1309, 1257, 857, 755 cm1;
VS (El) 1aguno—IH~1m1dazo[4,5—c]qu1nolm-1-yl]buty]-5-[(2-oxo~2,3-dihydro-lH-
benzo[d]imidazol-5-yl)oxyjpentamide as an off-white solid, m.p.150-157°C. '"H NMR
10 (500 MHz, DMSO-d¢) 6 10.51 (s. 1H), 10.36 (s, 1H), 8.23 (s, 1H), 8.05(d, J=8.0 Hz, 1H),
7.81(1,J=6.0 Hz, 1H), 7.64 (1, J=6.0 Hz, 1H), 7.47 (1, ]=8.0 Hz, 1H), 7.29 (1, J=8.0 Hz,
1H), 6.93 (broad s, 2H), 6.78(d, J=8.0 Hz, 1H), 6.48 (s, 1H), 6.47 (d, J=8.0 Hz, 1H), 4.61
(, J=7.0 Hz, 2H), 3.82 (broad s, 2H), 3.08 (g, J=6.0 Hz, 2H), 2.05 (1, J=7.0 Hz, 2H), 1.84
(quintet, J=7.0 Hz, 2H), 1.58 (broad s, 4H), 1.44 {quintet, J=7.0 Hz, 2H); MS (EI) m/e
15 487.2329 (487.2332 calcd for CagHagN70O4).

Example 20
N'-[4-(4-Amino-1 H-imidazo[4,5-c]quinolini-yl)butyl}-4-benzoylbenzamide

20 Using the general method of Example 14, 1-(4-aminobutyl)-1H-imidazo[4,5-

c]quinolin-4-amine (0.51 g, 2.0 mmol) was reacted with 4-benzoylbenzoyl chloride (2.0
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384 1699 (384.1699 cal cd for C22H20N6O). 20Exanpl e 33 10 DEC 2003
-[4-(4- Am no- 1H i m dazo[ 4, 5-c] qui nol i n-1-yl ) butyl]-3-cyanobenzam de 62 1
o DEC 200® @686/ 76505 PCT/ US00/ 5702 According to the gendi@I/UHBHAYEY of
Exanpl e 14, 1-(4-am nobutyl)-1H imdazo[4, 5-c]quinolin--4-amne and
3 cyanobenzoyl chl ori de were conbined to provide -
-[4-(4-am no-| Him dazo[ 4, 5-c] qui nol i n- I-yI)buH%ﬁ% 3-cyanobenzam de as a
B

vvh| te crrymph)nmpumué@mla,g qﬁhb -14 inpelH -midageide mofindrybutyli-dvrR (300

1H) 8 1 ca;lzé‘,ﬂ%S S as a7wg1ée §ol%i®mt)n15l%‘%]8(32%-£w}ég‘§a T\ﬁ—lé%lﬁlélé)ig 68 bz,

7.20 (dt . J 5 - X gm92,7gd332
(i 2I(—|) (5 51%) ?q93|3(ﬁ{1e-:920}1%H)H)@ﬁZ(d(H)fs@h%guél)ﬁﬁtedtJ 90418 HZ) Hy

(KBr) 34358 (BHOHBO75,(d2B810 H222H), 71688@n, 21h8T1.4915378. ojﬂwgmlggg (t 3819
L2k 1205 (T 7 B I Ts ke B0 b 408 A 8, 4% EutRENED - 10

H-i m dazoji, 8- @](aUmeb HE iHylz) hu(fq)air}temmml bEyZ1280 @airdes RETI0 Mz, LH);t he
gener al met hod of anpl e - (4- anlnobutglé I'H 15
ls

i m dazo[ 4y15- (E:]prnfer\ftﬂﬁzﬂ%(dﬁi a@OSafmicdlf%lq:biéﬂ ar¥ bonyl chloride were
conbined to provide

-[4-(4-am no-1 Himdazo[ 4, 5-c] quinolin-I-yl)butyl}-4-phenyl benzam de as a
white powder, mp. 215.4 C (dECOﬁpOSEimﬂmézl H NVR (300 MHz, DMSO-d6) 6
8.54 (t, J=5.7. Hz, IH), 8.22 (s, 1H), 8.05 (d, J=7. lkb, 7.88 (d,
J=510 Hz, 2HN-[#-(#55minpol Hrimidazpfd.S-7]@onqlad]-yhbgtvh- 6qu150lllzecaibq11)amidﬁ 52-7.38
(m 4H), 7.22 (dt, J=7.5, 1.2 Hz, 4«#0 6.61 (s, 20 2H), 4.65 (t, J=7.2 Hz,
2H), 3.30 (m 2H), 1.93 (quintet, JEA 5 Hz, 2H), 1.60 (quintet, J=7.5 Hz,
2H); M5 (El) We 435.2054 (435.2059" Cs for C27HL5NSO). 63 1 0 DEC 2003
MD 00/ 76505 PCT/ US00/ 15702 Exanpl &

-[4-(4- Ami no-| Hi m dazo[ 4, 5- c] oI| -1-yl)butyl]-2-phenoxyacet anm de

NH, N According to the general frod o anple 14, |-(4-am nobutyl)-1H 5
i m dazo[ 4, 5-c] qui nol i n-4-am ne and phenoxyacet yl chioride were combined to
provi de

-[4-(4-am no- 1H i m dazo[ 4, 5-c] qui nol i n-1-
an off white powder, mp. 61.5 C (deconposit
DVSO-d6) 5 8.19 (s, 1H), 8.12 (t, J=6.0 Hz,
7.62 (dd, J=8.4, 1.2 Hz, 1H), 7.44 (dt,

O

but yl ] - 2- phenoxyacet am de as
). "H NWR (300 MHz,

8.03 (d, J=8.4 Hz, 1H),

Using the general method of Example 18, 1-(4-aminobutyl)- 1 H-imidazo{4,5-
c]quinolin-4-amine (0.5 g, 1.96 mmol) was coupled with 6-qguinolinecarboxylic acid (0.34
g, 1.96 mmol) to provide 0.08 g of N®-[4-(4-amino- 1 H-imidazo[4,5-c]quinolin-1-

15 yl)butyl]—6-quinolinecarb;>xamide as a tan powder, m.p. 122-127 °C (foaming). 'H NMR
(300 MHz, DMSO-d¢) & 8.98 (m, 1H), 8.73 (1, J=5.4 Hz, 1H), 8.43 (m, 2H), 8.23 (s, 1H),
8.13-8.03 (m, 3H), 7.60 (m, 2H), 7.40 (m, 1H), 7.20 (m, 1H), 6.58 (broad s, 2H), 4.66 (t,
1=6.7 Hz, 2H), 3.37 (m, 2H), 1.96 (m, 2H), 1.64 (m, 2H); MS (EI) m/e 410.1847
(410.1855 caled for CayH2:NgO).

20
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J=7.5, 1.2 Hz. 1H), 7.29-7.21 (m 3H), 6.96-6.88 (m 3H), 6. 62 (s, 1§HDEC 7003
4.60 (t, J=7.2 Hz, 10 2H), 4.42 (s, 2H), 3.16 (q, J=6.9 Hz,

(qui nt et WOJ00f6505,; 21 147 (quintet, J=7.2 Hz. 2H): |F¥C(T “%’Qil

3180, 2937, 1664, 1618, 1583, 1527, 1493. 1480, 1396, 1244, 755 cm 1, M5
(El') me 389.1844 (389.1852 calcd for C' H23N502). Exanmpl e 36 15

[ -[4-(4-Am no-1 H i mdazo[ 4, 5-_c] qu oI i P %’x ) butyl]-2-ethyl hexanam de

NH2 | According to the general anple 14, 1-(4-am nobutyl)-1H
Itgn g?éo[ 4, 5 chigs- (Mnﬂnézaﬁbm@l_@mnad%pybfz%ﬁﬂayﬂ 1S pRs gy HeAnSiag 01 ned
Vi

-[4-(4-am no-i Him dazo[ 4, 5-c] |l*;nol in-1-yl)butyl]-2-ethyl hexanam de as a
tan 20 powder, mp. 163.0-164.0 NIVR (300 MHz, DMSO-d(,) 8 8.19 (s,
1H), 8.03 (d, J=8.1 Hz, 1H), ,761(dd J=8.1, 1.2 Hz 1H),
7.44 (dt, J=7.5, 1.2 Hz, 1H), J75 1.2 Hz, 1H), 6.63 (s, 2H)),
4.61 (t, 3=6.9 Hz, 2H), 3.12- 1.94 64 10 DEC 2003 5 WO
00/ 76505 PCT/ US00/ 15702 1.82 (m* 3H), 49! 1.03 (m 10H), 0.76 (t, J=7.2

Hz, 3H), 0.67 (t, J=7.2 Hz 3H); MS (El) g@ 2533 (381. 2529 calcd for
de

C'H3,NsO . Exanple 37 [4(4 Am no- 1H 4,5-c] quinolin-1-yl)butyl]
(trans) - 2-phenyl cycl opropane- -car boxa ccording to the general

met hod ofp,Ex@npl e 14 | - (4-am nobutyl) 1H i m dazo[ 4, 5-c] qui nol i n-4-am ne
and tran§‘2‘bheny| 1 -cycl opropanecar bonyl chlorlde 10 were conbined to
provi de N - [4L(s«ﬂngm:rgandrhi-mmhddnﬁ[54aﬁlpte] HuParoCi N {3¢[(Bbuitryddinglim-ans)

A S A R
1.2 Hz, :ked?ﬁed witl{ §1e& ]011]403%&1#1!:87{0%90\(1@&07‘&'080ij1 g&&@ ﬁ%thﬁﬂ-lmrmﬁaﬁ%ﬂ) 15 (m
4H) 705702(m , 4 (broad s, 3=7.2 .

Hz, 2H), chudmoling! ympmpeilbznzamf: apa 819>k2d48<1(1¢ﬂ0\~1$d)l;d 2.07 15 1.95 (m 3H),
1.64-1.5 g,( 3H), 1.25-1.18 (m 1H); IR (KBr) 3304, 3179, 2939, 1640,
1582, 15 479, 1396, 1250, 755, 735, 689 cm'; M5 (El) me 399. 2059

(39@ 2059 cal aghind @€ gerdhi2abinGl of Exampleel 131331‘29 Ne material from Part A was
-[4-(4- Am no- 1H-|mdazo uinolin-1-y but -1-naphtham de 65 1 0 DEC

2003 WO O8/drdas pmﬂq@%égﬁﬁ@ benzamldopropy]) 2- met yl 1H—1m1dazo[4 5-

c]quinoline-5N-oxide as a solid.
Part C
Ammonium hydroxide (20 mL) was added to a solution of 1-(3-benzamidopropyl)-

15 2-methy-1H-imidazo[4,5-c]quinoline-5N-oxide (0.35 g, 0.97 mmol)} in dichloromethane
(100 mL). Tosyl chloride (0.185 g, 0.97 mmol) was slowly added with vigorous stirring.
The reaction mixture was stirred overnight at ambient temperature and then 3t was
concentrated under vacuum to remove the dichloromethane. The resulting solid was
recrystallized from dichloromethane to provide 0.1 g of N'-[3-(4-amino-2-methyl-1 H-

20 imidazo[4,5-c]quinolin-1-yl)propyl]lbenzamide as a solid, m.p. 230-231.4°C.
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According to the general method of Exanple 14, 1-(4-aminobutyl)-1H10 DEC 2003
i m dazo[ 4, 5-c] qui nol i n-4-am ne and 1-napht hoyI chl oride were conbined to
provi de WO OFHSS4- ani no- | H-i mi dazo[ 4, 5- ¢] qui nol i n-1-yl ) but XFTVEHAEHRt hani de
as an off white powder, mp. 174.5 C (deconposition). "H NVR (300 Mz,
DVMSO-d6) S 8.52 (t, J=5.6 5 Hz, 1H), 8.49 (s, 1H), 8.24 (m 3H), 8.10 (d,
J=8.1 Hz, 1H), 7.97 (m 2H). 7.80 (d, J=8.2_ Hz, 1H), 7.65 (t, J=7.3 Hz,

1H), 7.57-7.41 (m 5H), 4.75 (t, J=d>@mmle 231 '2.03-1.98 (m 2H),

éxggp 1. 64 (M 2HK M RhinBl197- 4R 995-(A0RcHAOR b ob lam R SN6O) .

-[4-(4- Am no-| H i m dazo[ 4, 5-c] gb
Accordi ng to the general nethod qQ
i m dazo[ 4. 5- c] qui nol i n-4-am ne ahd
to provide

Haol i n-1 -yl ) butyl]-3-phenoxybenzam de N
Exgnpl e 14, 1-(4-am nobutyl)-1H
:-pyenoxybenzoyl chl ori de were conbi ned

N -[4-(4-am no-| H i m dazo[ 4, 5- i nol nn-1-yl)butyl]-3-phenoxybenzam de as
a 15 white powder, mp. 105.0-I687°0 C. { H NWR (300 MHz, DVMSO-d6) 5 8.54 (t,
J=5.4 H, | H, 834 (s, 1 H, 810 (dy J=8.1 Hz, 1 H), 7.69 (dd, J=8.1,
1.2 Hz, 1 H, 7.58-7.29 (m 9H), 7.19-%. 13 (m 2H), 7.04-6.99 (m 2H),
4.65 (t, J=7.2 Hz, 2H), 3.28 (m 2H), 1.39 (guintet, J=7.2 Hz, 2H), 1.58
(quintet, J=7.2 Hz, 2H): M5 (El) nile 454 2Q12 (451.2008 cal cd for

C17H25N502). 20 66 1 0 DEC 2003 WO 00/765@5 00/ 15702 Exanpl e 40
N3-[4-(4-Am no- | H-imdazo[4, 5-c]quinolin- I

) butyl ] - 3- qui nol i necar boxam de According to the general nethod of Exanple
14, 1-(4-pam Robutyl)-1H 5 i m dazo[ 4, 5-c] qui nol i n-4-amni ne and

qui nol i né=3-car bonyl chloride were conbined to provide

N3- [#4- (4- am ndJsikg the gtagm)] mefhad flExaoipla9 Fart A, hexamethylenediamine (348. 63 g.

-yl) but t

L1 80 o AL ADEGRO SRR 4 ot T YBARM LA5 835Me 10 s
e, 1Y) difndibdgholadt, 1H), 8.74 (d 32,1 e, 1H), 8,25 (s 1H)
8.09-8.05 (m ,76(dtJ75 1.0 Hz, lH) 769(tJ75Hz 1H),

761(d_P_EDt_H75Hz 7.40 (t, J=7.5 H, 721(tJ75Hz 1H)

S oy 2 dagd *‘ezvffffa?wgﬂz%“ 47 ke 4 8 Vgt 4&51535? -ydafodRidfiper )

024i® NGO)h dEX:ﬁlﬁ?id% (40 g151 mmol) was reacted with N-(6- ammohcxy])bcnzarmde to provide
-[4-(4- Am no- 1Hi m dazo[ 4, 5-c] qui nolin- |-yl (but yl]-2- phenoxypro anam de

Accor di ng 2% & ﬂ%Ng'éﬁdﬁ%IW“i?SFm?élmd? yewminolkexyd| benzgmidg a¢ popiRy icyxst

i m dazo[ 4, pac] qui nolin-4-am ne and 2- phenoxypr opi onyI chl oride were
conbined to provide N'-[4-(4-am no- | Himdazo[4,5-c]quinolin- |
-yl ) but ylHart2Z phenoxypr opanam de as

Using the general method of Example 9 Part C, 12.3 g of the material from part B
15 was reduced and then reacted with triethylorthoformate (8.94 g, 6 mmol) to provide 6.4 g
of N'-[6-(1 H-imidazo[4,5-c]quinolin-1-yl)hexylJbenzamide as a brown oil.
Part D
3-Chloroperoxybenzoic acid (5.9 g, 17 mmol) was slowly added to a solution of
the material from Part C in chloroform. The solution turned orange. After 2 hours the
20 reaction mixture was washed twice with agueous sodium carbonate and then concentrated
under vacuum to provide 6.0 g of 1-(6-benzamidohexyl)-1H-imidazo[4,5-c]quinoline-SN-
oxide as an orange oil.
PanE
Ammonium hydroxide was added to a solution of the material from Part D in

25 dichloromethane. Tosyl chloride (2.94 g, 15 mmol) was slowly added with vigorous
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20 a V\/nite powder, m

p. 85.0-87.5 T. 'H NMR (300 Mz, DMSO-d(,) S 9 §9EG, 2003
0 Hz, 1H), 8.00 (d, J=8.4 Hz, IH). 7.6 12

He, %?‘ﬁ?g’ﬁf"ét J=7.5, 1.2 He, (1H) 7.28-7.16 (H)m 3%{),%%1%%%10%57%2 (m
4

3H), 6 57 (s, :62-4.53 (m 3H), 3.10 (g, 67 19 DEC 2003 WD 00/ 76505
PCT/USOO/15702 J 6.9 Hz, 2H), 1.76 (quintet, J=7.1 Hz, 2H), 1.43 (quintet,
J=7.1 Hz,gidhdg. ih@&a&tﬂ)n Anfuf whZalloWdd toNBr ﬁﬂrﬁbléﬂt/&ﬁnﬂﬁa’tu@&fbrﬁ14913an3008
cal cd for CZS?IZSNSO 2). 5 Exanple 42 N3- [4-(4-Am no-1

H- i m dazchem 8 v@sqanwtrawd yndey v3auy| The nesrbi@ngyrrudt pragerjah ol secay pakizadi de N

According. to the ge met. ho

i m dazo[ %n@f%l%oqate?ﬁpmw%e 613&% O%i%gﬁéz& anmc'i‘SI é'(gncar f)ﬁu’)"ﬁ}"érll de were
combi ned }nmeig)l]&rr@yﬂnm% as a beige crystalline solid, m.p. 146-155°C.

N3- [ 4- (4-am no- 1H i m dazol 4, ]qu nol i n- I-yI ) butyl]-1-benzyl - 1H 3-

i ndol ecar boxami de as a white povvder mp. 139.0 C (deconposition). 'H NWR
(300 MHz, DMSO-d6) b 8.24 (s, IH), I—ﬁml 1&%’4 J=7.8 Hz. 1H), 8.04 (m 2H),
7.93 (m IH), 7.62 (d, J=8.4 Hz, 1 P (d. J=7.8 Hz, IH), 7.44-7.09
(m 9H), 6.63 (s, RHM4- (@Aﬁﬁné-?rblﬁWIH-lﬁnaﬁo(itﬁC]l:[u@lcﬁlnHlZ ylBiyl)- 1. 97-1. 92 (m
2H), 1.62-1.57 (m 2H); MS (El) mle 488.2326 15 (488. 2325 calcd for
C1OH. ) $N6O) . Exanpl €3 &%owgpqrhyfémnmﬁq{é‘*ﬂmidﬁ@aﬂzﬂppﬁnw@m‘éﬁ nolin- |

-yl ) butyl]-2-napht ham de N 2§‘|Accord| ng to the general nethod of Exanple
14, 1-(4-ami nobutyl)-1H i nmi daZo[4, 5-c]quinolin-4-anine and 2-napht hoyl
chloride were conmbined to po WN2-

[4-(4-am no- |1 Him dazo[ 4, 5- il n@l 1 n-1 -yl )butyl]-2-naphtham de as a white
powder, 1 68 WD 00/ 76505 DEC' 2003 PCT/ USO0/ 15792 m p. 257.0 C
(deconposition). "H NVR (3QQ , O d6) 8 8.8 ds, 2H), 8.69
(broad s, 1H), 8.57 (s, 1H), 8.38 ( 1H), 8.25 .4 Hz, 1H),
7.99-7.80 (m 5H), 7.75-7.50 (m 4H) 1\ 4.75 (t, .9 Hz, 2H), 3.39 (m
2H), 1.98 (quintet, J=7.2 Hz, 2H), 1. =7.2 Hz, 2H); M5 (El)
m e 409. 1909 (409.1903 cal cd for C25H2 5 Exarrpl e 44

0).

10 D-biotiny! N-hydroxysuccinimide (0.57 g, 1.67 mmol) was added to a solution of
1-(4-aminobutyl)-2-butyl- 1 H-imidazo[4,5-c]quinolin-4-amine (0.52 g, 1.67 mmol) in
pyridine (25 mL). The reaction was maintained at ambient temperature overnight and then
concentrated to dryness. The residue was partitioned between dichloromethane and
aqueous saturated potassium carbonate. The organic layer was dried over magnesium

15 sulfate and then concentrated to provide 0.4 g of N'-[4-(4-amino-2-butyl-1 H-imidazo[4,5-
cJquinolin-i-yl}-5-(2-oxoperhydrothieno(3,4-dlimidazol-4-yl)pentamide as a solid, m.p.
214-215°C. Analysis: Calculated for CagHigN;0.S: %C, 62.54; %H, 7.31; %N, 18.23;
Found: %C, 61.67; %H, 7.37;, %N, 17.62.
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N3-[4-(4-Anino- | | 10 DEC 2003
H i m dazo[ 4, 5-c] qui nol i n-1-yl ) butyl] -2, 6-di met hoxyni coti nam de According to
t he genewdd oomssefod of Exanple 14, 1-(4-am nobutyl)-1H 10 PCT/USGY15702

i m dazo[ 4, 5-c] qui nol i n-4-am ne and 2, 6-di net hoxyni coti noyl chloride were
conbined to provi de NI-[4-(4-amno-1 Himdazo[4,5-c]quinolin- |
-yl )butyl]-2,6- dinethoxynicotinam de as an off white powder, mp.
175.0-177.0 C. 'H NWR (300 MHz, Dvdo:aiplg28 8.21 (s, 1H), 8.11-8.0

2
3H), 7.62 (d, J=8.2 (t, J=7.5 Hz,
IH). 6 58 (broad s, ‘?‘Z%“‘Z%%HS%EC'% Lz§ %‘“Olﬂllﬂzs‘il%%‘%’% =7.0 15 Hz, 2H),
3.90 (s, 3H), 3.88 (5(0%&% perByd@0tHino[ 2k)d)indidQEbl 4y yphanahkide/ (M 2H); MBS
(B1) me 420.1909 (420.1910 valcd for C H 4N6OB): Exanple 45

N$- [ 4- (4- Ami no- | NH,

H i m dazo[ 4, 5-c] qui nolin-1- | ]-8-quinolinecarboxam de 20 According to
t he general nmethod of Exanpje 14, »1-(4-am nobutyl)-1H

i m dazo[ 4, 5-c] qui nol i n-4- hd qui nol i ne-8-carhbgnyl chloride were
conbined to provide N3-| -am ro- | Himdazo[ 4, 5}c]quinolin- |

-yl) butyl]-8-quinolinecarboXam de 69 1 0 DEC 2008NWONPO/ 76505

PCT/ US00/ 15702 as a tan powder, mp.™91.0-93.0 T. H NVR (300 MHz, DWVSO d6)
S 10.80 (t, J=5.5 Hz, | H), 8.79 (ddNJ- 3 Hzy | H), 8.55-8.49 (m
2H), 8.24 (s, | H), 8.17 (dd, J=8.1, H 1H) .06 (d, 372Hz 1H),

7.73 (t, J=7.8 Hz, 1H), 763759mh§’,74o dt J=7.1, 1.2 He, )

7.1 dt, J=7

3. 5?5 Em 5 2%{)‘3‘55%‘% %} '%%m‘“gb‘gél)gﬁ{ﬂﬁ%ﬁo[@]@?%"gﬁ“‘(éﬂﬁ‘%}égg "?ﬁfg 1855
calcd f Ormfﬁ%ﬂHﬂWﬁﬂ)ne (E@arﬂplveaslkﬁidbﬁ te {1601(11401#\6{ NGhydroxysuccm1m1d0bloun (0.51 ‘
| Hi m dazo[ 4, 5- c] qui nol | n- - 2-(4-isobut ylphenyl )pr oPanam de

10 Accor dh e S Bmatsingainging CRabinbd D6 Foiam e meyained JL ARk AU PO |
| m dazol 43S AUAGhL T i8R E 8y AedsS AL Wiadk TR fiRlRBkRGShY! ohl or de

vver e inetl to prov
-[4-(4- chninlnmiﬂd-thanﬁ zﬂmlzaq[léblﬁ-sal]m]ubdlpbﬁamlhmyhl)tiwmyl [Th2-ofgenic layer was dnied

S RS aE 8 S B F BBl B
J=5.6 qun{lhﬁzoBZ Sﬁgqlﬁgghn IWS%Z o%o?crh?droihlé'r%ﬁ 4. cﬂﬂnl_bﬁgio] ﬂy‘;ﬂp&tan’:ﬁdgaw |

H, 7.25 Hz,
2H), 6. 5$0Q1|drma'd 194- 1065C. Hlﬂﬁreﬁwlutm&ma@s sec: Dhooretgahimagar 4852260, Hz, 1H),

306(m 34 (d, 1 Hz, 1.80-1.69 (m 3H), 144(m2H) 1.24
%‘H%i’?redsﬂ)“s 4} ?%ﬂ e 6 Hz 6H; MB (El) me 443.2687 (443.2685
cal cd for 20 C27H33N50). 1
15 Example 26
N'-[Z—(4-Amin0-2-buty1- 1H-imidazo[4,5-c]quinolin- 1-yl)ethyl]-
5-(2- 1nnnopcrhydrothleno [3.4-d]imidazol-4-yl)pentanamide

NH
0 ﬁ NH
A solution of N-hydroxysuccinimidoiminobiotin (0.74 g, 1.76 mmol) in pyridine
20 (10 mL) was slowly added to a solution of 1-(2-aminoethyl)-2-butyl-1H-imidazo[4,5-

c]quinolin-4-amine (0.50 g, 1.76 mmol) in pyridine (30 mL). The reaction was maintained

at ambient temperature overnight and then concentrated to dryness. The residue was
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70 10 DEC 2003 WD 00/ 76505 PCT/ US00/ 15702 Exanpl e 47 10 DEC 2003
N3-{4- (4- AmnoIH-|mdazo[45c]qU|noI|n | -yl') butyl ] ni cot ] ordi ng
to the g‘@ﬂé’?’aﬁ fet hod of Exanpl e 14, [|-(4-am nobutyl)-1H EE‘?H]Sﬂ&]ﬁﬁf

i m dazo[ 4, 5-cj qui nolin-4-am ne and ni cotinoyl chloride hydrochloride were
conbined to provide

T e T b S el O T
0.7 Hz, orjslé')u’c l%'e?%agdﬁ%d()%r Bhdnesfn? ulfse adddhen Boﬂcl:n(rﬂﬂéd td Exg_/ngss 2l"hQ Hz,

IH), 8. 04 (dd 1H),761(dd,J83 1.1 Hz, I'H), 50- 739
(m 2H), rezideg »Wasmrytmﬂhm) from esleanoh topigvide 01D g PEN'-[4-(§Angipo- 23b111y1611ﬁz 2H) ,

3.30 2. | 6 (360.1699
cal cd(P]of'm%’f—?%ﬂé?‘g‘@’ér}rﬂlﬁ%@?&%mITI%_QfeR}'\g%ﬁ&Ee%' ﬁfﬂlglé 0ng25 f:] qui nol i n-
| - gl ) buiypdo: aRMiEOLd Nadlidd en. 3.5H5A66°0T. ctlhr&ﬁ réQlie B8Rep&l: TRioAQtaDinabxanpl e
14, |-(4-am nobutyl)-1H im dazo[4 qU| nol i n4-am ne and i soni coti noyl

chlori de5%a?%Mm¢réé%$ei95rﬂ7l[2ﬁed to provi de N4-[4-(4-amno-1

H i m dazo[ 4,5-c]quinolin-l-yl)butyl]isonicotinam de as a white crystalline
solid, mp. 213.0-213.7 C. '"H NWR (300 MHz, DVMSO-d6) S 8.76 (m 20 1H),
8.69 (d, J=5.6 Hz, 2H), 8.22 (s 1HExarp 1@@7(d J=8.0 Hz, IH), 7.67 (d,
J=5.7 Hz, 2H), 7.62 (d, J=8.2 I 743(t,J75Hz, 1H), 7.21 (t,
J=7.5 Hz, IH), 6.62X {%%P@UDW imigage{4(xclquinglig- Ikd)etbyl)-  3.30 (m 2H),

¢ dfoonso) . ﬂﬂ%%ém%erh&% riaeE dﬁ%ﬁ%@o%wé%ﬁ%%iﬁﬁpf? G
NA- [ 4- (4- Ami no-| Hi m dazo[ 4, S\i] qui nol i n-
-yl)butyl ] -4-quinol i necar boxaki dg, H 5 Accor ding to the general nethod of

Exarrpl e 14, 1-(4-dmnobutyl®-1 1>m dazo[ 4, 5-c] qui nol i n-4-am ne and

qui nol i ne- 4 car bonyl chl or ¢ conbined to provide N4-[4-(4-anlino-1

H i mi dazo[ 4, 5- c] qui nol i n- v yI] 4qU| nol ipecarboxan de as a white
crystalline solid, mp. 2I%* 215 "H NVMR {3 VHz, DMSO-d) 8 8.89 (d,
J=4.3 Hz, 1H), 8.76 (t, J=5.6 Hz, HNH 8. 10-8.01 (m 3H),

778(ddd 10 J=8.4, 6.9, 15Hz 764(dd 4, 1.1 Hz, 1H) 7.56

(ddd, J=8.3, 6.9. 1.4 Hz, 744 ddd, J83H7% 1.3 Hz, 7.34

(2% T8 e ot gﬂgdégﬁzimp%# e BigpedihSy gtm%‘?’a 785

mmol) was reacted with 1-(2-aminoethyl)-1H-imidazo[4,5-c]quinolin-4-amine (0.4 g, 1.76

mmol) to provide 0.6 g of N'-[2-(4-amino-1H-imidazo[4,5-c]quinolin-1-yDethyi]-5-(2-
15 oxoperhydrothieno{3,4-d]imidazol-4-yl)pentanamide as a solid, m.p. 169°C.

Example 28
N'-[2-(4-Amino-2-butyl- 1H-imidazo[4,5-c]quinolin-1-yhethyi]-
5-(2-oxoperhydrothieno[3,4-d]imidazol-4-yl)pentanamide

NH,
N
D
=N
\W\j?
NH
I Y

20
Using the general method of Example 25, 1-(4-aminoethyl)-2-butyl-1H-

imidazo[4,5-c]quinolin-4-amine (0.4 g, 1.47 mmol) was reacted with N-

hydroxysuccinimidobiotin (0.5 g, 1.47 mmol) to provide 0.44 g of N'-[2-(4-amino-2-
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( 2H); M5 (ElI) mle 410.1860.(410. 1855 cal cd for C24H, 2N60). 15 m%ﬂg
NA- [ 4-(4- Am no- 2- (2- met hoxyet hyl ) - 1H-|mdazo[45c]qU|noI|n1y_)
eny| WO-B(FH6| i necar boxani de PCT/US00/15702

2-ph
1-[3 (D| met hyl am no) propyl ] - 3- et hyl carbodi i m de hydrochloride (0.57 g, 3.0
20 mol ) was added dr opwi se to a chilled (0 C) sol ut1'on of

2- phenyl ol i ne rbax aci d

- Py ox N G RZEHA. O mghind TSR COpraRar e blebo iy iidzol-4-

di chl oro i f wed by
the 72 107 BRLinde a%)"ahd%’%%%ﬁ ol SRR B ae T e g

1- (4- am motssi=H09.22-¥2aswedumrsset BOP.P5804- i mi dazo[ 4, 5-c] qui nolin-4- anmine (0.8
g, 2.55 mmol) in dichloronethane (100 m). The reaction was nai ntai ned at
room tenperature overnight. The solvent was renoved in vacuo and the
resisdue was purified by flash col umy,ghiosmt ography (silica gel, 9:1

di chl or onet hanel nmet hanol ). The 5 fractions containing product were

combi ned, was G2 4-Amiabtd-tt lexk yavuied i Hsioddaan[4 5 dquibolirat e/l edyiled ( MySO4)
filtered, and_cqncentrated to e 6

ani no- 2- ( 2- meér@)&?‘é’PﬁW?m*h*Fp?lﬁi‘@@{bwf%,zgl-éy wap?rﬁldqénnﬂuoroacetafe

-yl ) butyl ] - 2- phenyl - 4- qui nol yrecar boxam de as a yellow crystalline solid,
mp. 1] C (deconposition). |3 NVR (300 WMHz, DVSO d6) 8 8.88 (t, J=5.7
Hz, 1 H, 8 24-8.21 (m 2H)h{ 380110 4H), 7.83-7.78 (m | H),
7.62-7.48 (m 5H), 7.36 ( .20 (dt, J=7.6, 1.2 Hz, 1H), 6.54 (broad
s, 2H), 4.62 (t, J=7.2 Hz, L};(t J=6.7 Hz, 2H), 3.45 (m 2H),

3.29-3.20 (m 5H), 1.96 ( 79 (m 2H) S (El') rile 544.2589
(544.2587 calcd for C33H32N602) . #- (4- Ami no-

| H i m dazo[ 4, 5-c] qui nol i n-1-yl ) but yH] 42- (pentyl s y]) ni coti nam de
According to the general nethod of Exgrrpl e 14, 1-§4-&m nobutyl)-I1H

i m dazo[ 4, 5-c] qui nol i n-4-am ne and 2-(n-pentylthi o%pyrl di ne- 3- carbonxl
chl ori de were Qgtlwmmqégj tgeléﬂdppw was added 1n a single portion to a slurry of 1-(2

(Ngewyl( guﬁﬂ ang}PJ) jr;lb Lg%]??\grﬂg ﬁgﬁ - % mé’[‘é%vxd%})ﬁ EXMHW Lﬂlfgé }B/di%cf ltﬁld& 3. PI‘2| NVR

(300 |sz,10 SBiviB@ol] 6) cBlosoféﬁnmsmmam TBH)cacBoRim((BJ,re Bédame&idde. d, J=8.2 Hz,

dd, J= 7.47-7.41
(m | H) ﬁﬁf%ﬁ#ﬁlﬂlm}ﬂoﬁrmw%zg @aﬂ% aﬂam!) wwt@n sfpvelmédedmﬂcr& 2 Bopirg teoad s,
2H) 4. Gﬂ.lr()id rc:}crﬁm%ﬁl%ure%\@s heg’tta ?0 ('éﬂuxzﬁme rc?acggn H;xtm]e_lag’m%ﬁlmd a%H) 1 96
(m 2H), 62-1.46 (m 4H), VS
(El) m erfzfaxzc eoegkived izegne cbhcdl‘lfntz)ream—mﬁme@syas ﬂ&WI@@Q@GS@ﬁIbIem

15 temperature and then i1t was quenched with water. The layers were separated. The organic

layer was dried over magnesium sulfate and then concentrated to provide an off-white
solid. This material was recrystallized from 8:2 ethanol:water to provide a white solid. A
portion of this material was purified by prep HPLC eluting with
water/acetonitrile/triflucroacetic acid to provide 0.6 g of N'-[2-(4-amino-2-

20 (ethoxymethyl)-1H-1midazo[4,5-c]quinolin-1-yl}ethyl]-5-(2-oxoperhydrothieno[3,4-
dlimidazol-4-yl)pentanamide as the ditrifluoroacetate salt, m.p. 171-175°C. Analysis:
Calculated for: CasH33N703S - 2 C;HF:0,: %C, 47.09; %H, 4.77; %N, 13.26; Found: %C,
47.06; %H, 5.17; %N, 13.31.
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10 DEC 2003 PCT/ US00/ 15702 Exanpl e 52 N3-[4- (4- Ami no- 10 DEC 2003
| Himdazo[4.5-c]quinolin- | -yl)butyl]-6-cyanonicotinamde 111 N According
to the g¥PMI65¢fet hod of Exanple 14, 1-(4-aminobutyl)-1H SPCTUSINNST02

i mi dazo[ 4, 5- c] qui nol i n-4-ami ne and 6-cyanopyri di ne- 3-carbonyl chloride were
conbined to provide

N3-[ 4- (4-am no- 1H i m dazo[ 4, 5-c] qui nol i n- I -yl ) butyl]-6-cyanoni cotinam de as
an off white povvder m p. 125.0- 129, %xample 3 ﬁIvaR (300 MHz, DMSO-d6) 8 9.05
(dd, J=2.1, 0.8 Hg. 41('211An§n§§ tﬁlhyl ﬂHQnﬁd:l‘z'%[z;,é-quuirﬁm%l] %Qﬁu Vﬂ =8.1, 2.1 Hz,
1H), 8.21 (s 1H) 814 J=8.1, 0.8 Hz, TH 8.03 , 762(dd
J=8.3, 1.1 Hz 1H), 7.48- (6f‘methb‘|b—2 oio%ir(ﬁql;azolﬂr@l)hbﬁ)a,neﬁnﬁl@ (broad s, 2H).

4.64 (t, J=6.9 Hz, 2H), 3.3Qm 2H), 1.93 (m 2H), 1.59 (m 2H); M (E)
m e 385. 1648 (385. 1651 cal cd t2or C>Ht 9N70). Exanple 53 N3-[4-(4-Am no- |

H i m dazo[ 4, 5-c] qui nol i n- p )\g él] 6- chl oroni coti nam de 15 c'
g e 14, 1-(4-am nobutyl)-1H

According to the general

i m dazo[ 4, 5-c] quinolin-4 d 6-chl oropyri dine- 3-carbon yl chloride
were conbined to provide N2
| Hi m dazo[ 4, 5- c] qui nol i n- | ]1-6-chloronicotinamde as an off white
crystalline solid, mp. 144.0-148.0 (deconp05|t|0H) H NNR (300 MHz, 20

DVSO-d6) 8 8.77 (dd, J=2.5, 0.6 Hz, 1 ?Ef 8. 22 (S,

1H), 8.16 (dd, J=8.3, 2.5 Hz, 1H) (d, J o 5 Hz, 1H),
7.60 (d, J=0.5 Hz, 1H), 7.45 74 1 0 DEC 2003 V\D 05 PCT/ US00/ 15702
7.40 (m IH), 7.23-7.18 (m IH), 6.61 (broad s, 4.63 (t, J=6.9 Hz,

2H) ,53.30 (m RH-AmifiolRyl)+2-bii)-] HlinG8aaf, sajmumm& 4 Biine{Cel BOA 4298

I( ?;Eflmlggga[gﬁ)h CB % En ?.%ptln}t]?d\l ? %))485&15?()?)1 rTBlj ch]oroflsl?)m &200 mLSA\wcre combined and
6-(2,2,2- sTuHeﬁ|at'%8%hh@i&bﬂ:mtﬁn‘étdr@@ﬁ‘c%r £610068 WAg ob@idele 1g8ner al et hod of

Exanple 14, |-(4-am nobutyl)-1H 1im dazo[ 4, 5-c]quinolin-4-am ne and
6- (2, 2, 2-(diméthylemiey) hwpy)-petide arbodinadebudydchidildor(0.884 £00.4R remeldmss ned to
provide ui nol i n-

(2.2, 2. L rePr e S BEREA P s lloR R ot Rtk b bl PR ¥y, T
192)®- 194efkton rhi@Ge M0 pbilife@nio a kil Ee( &0myHT he DMBEIEm Jvab aflobed l(od’un J=1.9
. 19, o8ff 2118d t E:n tﬁ]e c50h?mn was ejuted with 10% methanol in dichloromethane. The pure
fractions were combined and concentrated to provide N'-[4-(4-amino-2-butyl- 1 H-
imidazo[4,5-c]quinolin- I -y)butyl]-6-(5-methyl-2-ox0-4-imidazolinyl)hexaneamide as a
white solid.
15
Example 31

N'-[4-(4-Amino- 1 H-imidazo[4,5-c]quinolin-1-yl)butyl]-2-ethoxy- 1-naphthamide

According to the general method of Exampie 14, 1-(4-aminobutyl)-1H-
20 imidazo[4,5-c]quinolin-4-amine and 2-ethoxy-1-naphthoyl chloride were combined to
provide N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-y])butyl}-2-ethoxy-1-naphthamide
as a white powder, m.p. 219 °C {decomposition). "H NMR (300 MHz, DMSO-d¢) § 8.33
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&

, I H, 825 (s, 1 H, 8.15 (dd, J=8.6, 2.4 Hz, | H), 8.06 (d, J%U BEBzﬂm3
H. 7.64 (d, J=7.8 Hz, | H), 7.45 (t, J=7.1 Hz, | H), 7.24 gt, :
H, 7.80047659%-8. 6 Hz, 1 H), 6.82 (broad 15 s, 2H), 5.06P¢HV @“”9.70} Hz,

FD, 4.64 (t, J=6.9 Hz, 2H). 3.30 (m ZFD 1.917 (m 2H), J.60 (m 2H); M
El) me 458.1678 (458.1678 calcd for C_,,H IN6O2F3). 20 Exanple 55 N2-{

5 o et S E MR L e ottt Qe LV LRI LB 4t ) Dtk o2

Accor di ngﬁm nye. aemgB'éIh mt)hpm oR22Exanp & 4d (s, 2HO A mtnpbm Hz) 2/, 69
et hoxyet yI) 1Hi nzi dazo[ 4, iQU|noI|n 4- am ne and qui nol i ne- 2-car bonyl
chl ori de (qwéré2dtmiithed. 3’7r€ms|2b1h| bfrat e tdrith. 2H)el . h§ (adF h@ Hz33H); MS

g?nuInﬁf?@%r&l’%‘é‘%%ﬁﬁy?‘)‘%[ﬁs#&gz%‘[9’,-’7§’-3?3”fﬁé)&?-no|in- | -yl]butyl ] -2 5

qui ngl i necar boxam de as a white solid, mp. 78.1-79.9 C 'H NWR (300 Mz,
DIVBOd6)8902(tJ61Hz 1H) 8.55 (d, J=8.5 Hz, 1H), 8.23 (d, J=8.5
Hz, IH), 8.10 (t, J=7.6 Hz, sﬁzamaleﬂ?aHz 1H), 7.90-7.84 (m

s 18 (i O %‘%w%?%’aég o8 gy S il ™, 10
oH), 3.44 (m 2H), 3.22 (m 5H), 1.9 1.78 (m 4H): NS (ElI) me 465, 2576

10 (468.2274 calcd for GWH28N60,).W le 56 N -[4-(4-Amno-1
H i mi dazo[ 4, 5-c] qui nol i n-1-yl ) but 2 (2-fl uoro-4-bi phenyl yl') propanam de

15 According to the general netho npl e 14, |-(4-am nobutyl)-2-(2-
nmet hoxyet hyl ) - 1H i m dazo[ 4, 5- c] qui nol i n- m ne and 2-(2-fluoro-4-
bi phenyl yl ) propi onyl chl ori de were conbi ne provi de.

' -[4-(4-am no-| Him dazo[ 4, 5-
c]quinoIin-l-yl)butyl]-2-(2-f|uoro 4- bi pheny ) propanani de as a white

"‘I\J_H

powder, mp. 20 76.1-79.9 C. 'H NMVR (300 Mz, Od6) S 8.17 (s, 114),
8.03 (m 2H), 762(d J=8.3 Hz 1H) 7497 4(m 10H), 659(broads
2H), 4.58 (t, J=6.9 Hz, 2H), 3.09 (pentet, J=6.7

Hz, 2H), 1.82 ﬁ%orzlwg f%thageoﬁﬁal Qﬁ)hodefeamle 1J¢71 (dme@Hyl) A (El) nfe
481]8268 ﬁr‘hﬁ%z@[&@c}ﬁﬁl&ﬁ%nfﬁ&nﬂi%%@&Wé%badéﬁ%@ﬂ&?&%@ %ana combined to provide

N’—[4~(4—ammo—lH-1m1dazo[4,5—c]qumolm- 1-yD)butyl]-4-cyanobenzamide as a white
powder, m.p. 222.8-225.3 °C. "H NMR (300 MHz, DMSO-ds) 8 8.73 (1, J=5.7 Hz, 1H),
8.22 (s, 1H), 8.03 (d, J=8.1 Hz, 1H), 7.93 (s, 4H), 7.61 (dd, J=8.4, 1.2 Hz, 1H), 7.43 (dt,
J=7.6, 1.5 Hz, 1H), 7.21 (dt, J=7.6, 1.2 Hz, 1H), 6.61 (s, 2H), 4.64 (1, J=7.2 Hz, 2H), 3.33
15 (m,2H 1.96 (quintet, J=7.2 Hz, 2H), 1.58 (quintet, J=7.2 Hz, 2H); IR (KBr) 3441, 3337,
3136,2945.2228,1641,1545,1531,1481,1396,1309,l25?,85?,755cnft:h4$(EI)nVe
384.1699 (384.1699 calcd for C12H2oNgO).
Example 33
20 N l-[ﬁ,-(zl.-xl%urnjnd— 1 H-imidazo[4,5-c]quinolin- 1-yl)butyl]-3-cyanobenzamide




WO 00/ 76505 PCT/ US00/ 15702 Exanpl e 57 10 D§C 2003
N -{4-[4- Am no- 2- (2- net hoxyet hyl ) - 1H-i m dazo[ 4, 5-c] qui nol i n-1-yl ] buty
-i soqui n&YQ f¥ERPHoxani de 5 According to the general net hod’@foE@élﬁTSPe 50,
| - (4-am nobutyl) 2- (2- methoxyethyl)-1Himdazo[4, 5-c]qui nolin-4-am ne and
i soqui nol i ne- -carboxyllc acid were conbined to provi de
N -{4-[4- amno 2@85 ox yethyl)-1Hi m.dazo[ 4
Sl;l|g)[0

c] qui nolin-1 - yfif 19 §‘E§?ftﬁ?lrf8?‘hﬂ‘é8§?b%m%}ﬁllde1é% aguReupdid Er yst al | i ne

lid, 1 c am F) r
ia) i L M Hud&joBQS gc?u 9019-4 ?5'1}}@’105184 2%9 o?}’gﬁ? (6 v%@ @éBénEc} (g%%z/%c Y
7.84-7. 9&N| ( M-(4- &i)l;nO?lHOm?dﬁE[f(ﬁﬂc qdﬂ)thﬂ-Ey‘Ivaétdd-B c;]a:ﬁbﬁjzaﬂmde 4z whitd , 7. 37

(960 Tt chisyyReboiio iy 10 3o 85 dedmmgosting). s ik (a0 Sige E186-67 827 (1
5H) .5 1. 932681(t7fi5(*77Hz4F% 2B 65 %1) W fr @OR1%RY (HP%. 109747 6R 519, " %760

C27H2&N60 ). 15 Ex

4-[ 4- Ami How, 2H)27. nm(dnox:ykﬁ hiy2 Yz iHHi) . 2(aeda] 75, a] OHE M), 8:621(s,-2¢)] basyl ) -
5-butyl - - r| di n rboxam de Accor.di n% to the_general nethod of Exanple
50, 1- (4 I 9,{35&1; ?322((112’?@@ 1.91 (quintet, 3=7.5 Hz, 2H), 1.59 (quintet, J=7.5 Hz, 2H);

fcfghg|0>r<]Befgtlgg('ld%rr}'g's?@ﬁ%?icﬁz?zé}&H@bﬁ‘ﬂ' BB AT P8, ANY 74 US8E ! 313C] 551565

N2- { 4- [ 4-canil;NIS ZED AnteeX8acb69 { B34, ) 69Haled Bare{HL8:0]. qui nol i n- 1-yl ] butyl ) - 5-
butyd 2-pyridi necarboxam de as a tan solid, mp. 54.9-55.2 C. ' H NWR (300
MHz,” 77 WO 00/ 76505 1 0 DEC 2003 PCT/ US00/ 15702 DNVBO- dé) 8 8.81 (t, J=6.1
Hz, IH, 844 (m 1H), 7.98 (d, ‘J7E?kaHﬁ) i), 7.94 (dd, J=8.0, 0.7 Hz,
1H), 7.80 (dd, J=8.0, 2.2 Hz, IH), 7608dd J=8.3, 1.2 Hz, 1H), 7.39-7.34
(m IH, 7. 16974 0H- (\mmdﬁH-IﬁmﬁdSﬂ)NﬁFGﬂ@ﬂinehn-2l-j)l)bu4y15&p@bnylﬁerﬁaﬁidﬂz, 2H) ,
3.79 (t, J=6.7 Hz, 2H), 3.23 (s, @), 3.18 (t, J=6.7 Hz, 2H), 2.67 (t,
J=7.6 Hz, 2H), 183172(m 4H), 1.63-1.53 (m 5 2H), 1.34-1.24 (m 2H),
0.90 (t, J=7.3 Hz, 3H); M5 (El) njl g 474.2750 (474.2743 cal cd for

C27H34N(, @2). 10 Exarrpl e 59 N3-{ - Am no- 2- ( 2- met hoxyet hyl ) -
3-indol ecarboxam de According to

H i m dazo[4,5-c)quinolin- | -yl) yl
the general nethod of Exanple 50, I-(4-am nobutyl) 2-(2-
met hoxyet hyl ) - | Hi m dazo[ 4, 5- ¢} qui nol i n- 4+aRi ne and i ndol e- 3- car boxyl i ¢

acid were Q
@

According to the general method of Example 14, 1-(4-aminobutyl)-1H-
15 1midazo[4,5-c]quinolin-4-amine and 4-biphenylcarbonyl chloride were combined to
provide N]-[4~(4—amino—1H—imidazo[4,5-c]quinolin—l-yI)butyl]-4—phenylbenzamide as a
white powder, m.p. 215.4 °C (decomposition). 'H NMR (300 MHz, DMSO-d¢) & 8.54 (1,
J=5.7 Hz, 1H), 8.22 (s, 1H), 8.05 (d, J=7.2 Hz, 1H), 7.88 (d, }=5.4 Hz, 2H), 7.75-7.70 (m,.
4H), 7.62 (dd, J=8.4, 1.5 Hz, 1H), 7.52-7.38 (m, 4H), 7.22 (dt, J=7.5, 1.2 Hz, 1H), 6.61 (s,
20 2H), 4.65 (1, J=7.2 Hz, 2H), 3.30 (m, 2H), 1.93 (quintet, J=7.5 Hz, 2H), 1.60 (quintet,
J=7.5 Hz, 2H); MS (EI) m/e 435.2054 (435.2059 calcd for Cx7HasNsO).
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conbi ned to provide 10 DEC 2003
N3-{4-[ 4- am no- 2- ( 2- met hoxyet hyl ) - 1H i m dazo[ 4, 5-c) qui nol i n

yl | but yl WOI{785| ecar boxam de as a white powder, mp. 225. %C—llﬁé(’%éfs@z "H NMR
(300 MHz, DMsO-d(,) 8 11.50 (broad s, 1H), 8.13 (d, J=7.9 Hz, IH, 8.06
(d, J=10.2 Hz, IH), 7.95-7.89 (m 2H), 7.61 (d, J=8.3 Hz, 1H), 7.43-7.35
(m 2H), 720705(m 3H), 6.48 (hroad. s,_2H), 4.58 (t, J=7.2 Hz, 2H),
3.80 (t, J=6.6 Hz, 3.33 (m 2 XE@Pﬁeﬂf3%18(m 5H), 1.88 (m 2H),
1.70 (m. 2H); L 21 Yhizid VRS- 0 { 145. 1,
136. 4, 132.6 gf?(g‘zfiug% YER! ) ’%h%lzg ﬂbuﬁ?g’m& a%la'%gg 6,

120.3, 115.1, 112.1, 111.0, 705”’584 45.1, 38.2, 27.7, 27.5, 27.0; M5
(El') me 456.2282 (456.2274 calc o”|§ C, 6H18N(, O2). 78 10 DEC 2003 WO

00/ 76505 PCT/ US00/ 15702 Exanpl e v -{ 4-[4-Am no-2-(2-net hoxyet hyl )-

] Himdazo[ 4, 5-c]quinolin-1-yl]b ] }™\4-(1 -pyrrolyl)benzam de 5
According to the general nethod of Exanp , 1-(4-am nobutyl)-2-(2-

met hoxyet hyl ) - 1H i m dazo[ 4, 5- c] qui nol i n- 4Hé%)ne and 4-(1-pyrrolyl)benzoic

acid were conbined to provide

N -{4-[4-am no-2-(2-nmet hoxyethyl)-1Him dazo -c]lquinolin-1- yl]butyl
}-4-(l-pyrrolyl)benzam de as an of f white powte mp. 173.0-174.9 C. 'H
NVR (300 MHz 9 Hz, IH),
7.90 (d, 356, PP R ﬁvﬁéa}%hgﬂ“éféﬁg*e”@ O L ke

1H),5 7. 48n(ldiazo{l4=2c]?qdﬂzohnZH)amlﬂeéiﬁi;Qhanox)la‘d):tylihlbﬁld(ed‘tqre ﬂmﬂbﬁlpd!ﬂﬂmhﬂe | H),

6. 53 (broap t = rg% H} %g J=7.0 d';z Hé. 3.82

(t, J=6. NHA4 ﬂ)lm%”és'm( ZO%'CJ%" incky )éllf)yil phgpQryacejagids apgn oty 1 g7
2 24 f .

g:ranl_BgDN(SC%]Sn.Yela%grlﬁD. ‘8@1%%?%&5%&)‘ ﬁ%ﬂﬁﬁ@%o@)ﬁﬁzgﬁm 0¥ 5 8.19 (s,

4-[ 4- Ami N R 8 (12« gEbaxiyhdibby .03 1d-i=8iddHz o[ 4), 5-67) @di he.4.n-2 Hz; JH]. Gutdyde,} -

G bl or oethand e, 4. AT 2ham. S50 & hibd BBt <00t & 201 59 i S PFt | on
Og L%(“' aﬂpml&‘dtq'iﬁﬁs(lﬁ( jlbog(ngefﬁWl)S}lﬂrg‘uﬁrﬁhdﬁlﬂzﬁﬁzFﬂ)qphﬂ(ﬂu‘uﬂéﬂ ani )ne

), ‘di chl or omet 140 and triethylamne (0
The react]=6riz Ha<2HigilRt(KBne3b floB 18, ZBBEerﬁﬁandiﬁt&dﬁSE,o}rﬁ@énH%}t ¢48G,1396 V\D

AHAET R e T R R

Exampie 36
15 N'-[4-(4- Amino-1H-imidazo[4,5-c)quinolin- 1-yD)butyl]-2-ethylhexanamide

>
\\\ﬁ o
Py
According to the general method of Example 14, 1-(4-aminobutyh)-1H-
imidazo[4,5-c]quinolin-4-amine and 2-ethylhexanoyl chloride were combined to provide
Nl-[4-(4-amin0—1H—imidazo[4,5-c]quino]in-1-yl)butyl]~2-ethylhexanamide as a tan
20 powder, m.p. 163.0-164.0 °C. 'H NMR (300 MHz, DMSO-d¢) 6 8.19 (s, 1H), 8.03 (d,

J=8.1 Hz, 1H), 7.79 (m, 1H), 7.61 (dd, J=8.1, 1.2 Hz 1H), 7.44 (dt, J=7.5, 1.2 Hz, 1H),
7.26 (dt, J=7.5, 1.2 Hz, 1H), 6.63 (s, 2H), 4.61 (1, J=6.9 Hz, 2H), 3.12-3.05 (m, 2H), 1.94-



aqueous sodi um bi carbonate. The organic fraction was dried (MyS™).1 (0 DEC 2003
filtered, and concentrated. The crude residue was purified by flash col um
chr omat odr@@IE5¢si | i ca gel , gradient elution using dichl orRFRVSHERAET o 95: 5
di chl or onet hane\ net hanol ) to provide 0.19 5 g of

N2- { 4-[ 4- am no- 2- (4- met hoxybenzyl ) - 1H-i m'dazo[4 5-c] qui nolin-1- yI]butyI) 2-

qui nol i necar boxam de as an off white solid, rn.p. 95.1-97.4 C. "H NWMR (300
Mz, DvEEH6R, 3B 169-1.03 (m=01D). Az76 G- %H%H(IHOEMB Ja7pA1z, BH); MS (B 8. 07

3 7, 7.72 1H) . 7.58 (dd,
i 3H)1r§’gﬁz%l(f1§ﬁ? éﬂ}l %QHgak C”I—‘}”%}éé?]d 3=8.7 He, (ran) Vo8 (m(lH),
6.82 (d, J=8.7 Hz, 658(broads 4,50 (m 10 2H) 4.33 (s, 2H),

3.63 (s, 3H), 334(m "2H), 1.65 (m 4H) MS (EI) me 530.2431 (530. 2430
calcd for C32H34N6O ). 15 Exarrpl e 6EMNPE 34-[ 4- Ami no- 2- ( 2- net hoxyet hyl ) - 1

dazo[ 4, 5-c]quin u t. ]! tinamde N
Accggr ding to the gengk ‘%WYAAJ PJTH éé(?iazo[@’jgcéquﬂﬁ&rplé)n)?oﬂ%@ﬁtyl )-2-(2-
met hoxyet hyl ) - 1H-i m dazo{réark)-Clphdhpelytloprbpant-Neafstamide
2-pyrrol opyridi ne-5-carboxylic 20 agid were conbined to provide
N3-{4-[ 4- am no- 2- ( 2- net hoxyet hyl ) - 1+ m dazo[ 4, 5-
clquinolin-1-yl]butyl)-6-(1-pyrrol wotinam de as a yellow crystalline
solid, mp. 77.0- 80.0 C. '"H NWR , CDC13) S 8.72 (d, J=2.3 Hz, |
H, 8.07 (dd, J=8.4, 2.4 Hz, 1 .92~(d, J=7.3 Hz, 1H), 7.82 (d, 3=7.4
Hz, 1H), 7.55 (t, J=2.2 Hz, 2H), 7.49 (m-1H, 7.37 (m 2H), 6.39 (d,

J=2.2 Hz, 2H), 6.20 (m 1H), 5.42 (broad s, n2bJ, 4.59 (t, J=7.5 Hz, 25 2H),
3.90 (t, J=7.4 Hz, 2H), 3.56 (g, 3=6.7 Hz, 2H), 3.36 (s, 3H), 3.20 (t,
J=6.4 Hz, 2H), 2.05 (m 2H), 1.82 (m 2H): NB(El) me 483.2376 (483.2383
cal &d for C27H29N7CR). 80 WD 00/ 76505 Exapfte 63 10 DEC 2003

PCT/ US00/ 15702 N5- { 4-[4- Am'n02(2 nmet h t hyl) -
| Hi m dazo[ 4, 5- Cj quinolin- | - a/ % - 5-indol ecarboxam de_5 Accordi ng
to the gener al ARKFHOE o englémabo Exargplerdp lit(giaminabupyl)-1H-

2‘3} 20\’% fgi}xb&z nil n'<§ lﬂﬁﬁl‘fMJaﬁ]dﬁé Y PAhL B phe AL NEy A0S ob A BomyI CAIMAEY ! 1 C
N5- [@&- [ 4- mrcow’bn(eﬂ-rmtdmdqﬂf—lwl(c}—a]ﬂrhm nHdazidhzh{ & Sed)quinolod-i 1y Ybutyl}-(trans)-
yl ] butyl)-5-indol ecar boxam de as noff ite solid.
DVSO- d6) &PRgRY: %C?Pr?@“e%mafb%aﬂ £as a’ﬂﬂgm hilg,so ‘F’H§“P §l5|(96 ﬁgﬁ%?mm
7. 63 7 5 t63qd 1 (broad
. gvl?é‘ P%h’é%%ﬁ) éj 9;%3? I ?1,@ 5128:{}'1%? g1 (g J'—78 L 1H2hz 1y, 7688¢,
1H), 7.50 (dt, J=8.1, 1.5 Hz, 1H), 733-7 15 (m, 4H), 705 70‘? m 2H), 5.84 (broad s,
1H), 5.51 (s, 2H), 4.52 (t, }=7.2 Hz, 2H), 3.32 (q, }=6.6 Hz, 2H), 2.49-2.43 (m, 1H), 2.07-
15 1.95 (m, 3H), 1.64-1.51 (m, 3H), 1.25-1.18 (m, 1H); IR (KBr) 3304, 3179, 2939, 1640,
1582, 1527, 1479, 1396, 1250, 755, 735, 689 cm™'; MS (EI) m/e 399.2059 (399.2059 calcd

for C24H35N50).

Example 38
20 N'.[4-(4-Amino-1H-imidazo[4,5-c]quinolin- 1-yl)butyl]-1-naphthamide
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2H), 3.34 (m 2H), 3.25 (s, 3H), 3.21 (t, J=6.6 Hz, 2H), 1.89 (m ZJ-I)G, DEC?QBM
(m 2H) rn/ e 456. 2264 (456. 2274 cal cd for G5H28NGQO anpl e

64 N - [4“’(34’—0& o- | Hinidazo[4,5-c]quinolin- I Fusobiisiol

-yl) butyl]-4-phenoxybenzam de According to the general nethod of Exanple

14, 1-(4-am nobutyl)-IH imdazo[4,5-c)quinolin-4-amne and

4- ph b | | 0 to
N P[i??ﬁyaﬁinﬁ%‘:ﬁ?‘g &a@g[gg%?%?ﬁ%?% é?)lguﬁy'fmﬂmagé"n)oxybenzam de as
a ng }_Exﬂﬂi’ﬂﬂﬁgs B]cj%mo?ﬁx-!ﬁﬁ)ﬂﬁn@a:@ 1- n?}fNM?rl QEQQJdB/Hiei{E %Qnd@%% ﬁroﬁldgz\g( 'I[_lz

7. 634-(4raming 1 §-ipidazal,S- @mumghme'lﬁv@@a]% -naphheiEETEARET MIBO O/ 15702
5-7.40 7.07

& 5po%Bh dnly 74515 (Beofigopyitnd 4t v oyt ko 33,57 afja%
5 1 521;( TH), 209 (VBPHHES b4 (7 ?H?Ezﬂ}(?&pﬁi—é 434, 20987 oAlR DT P7.40 (ZiHﬁéé\@O
{ 4 [ 4H3xmlH¢, 7261@ 2 dre.B ke aHDYT.3 71714 (mi, 30 04 .25 B 8361 Qi RH)- 20341 98Uy | }

(2 phemyl- Lo RS 6 sl PR O P
t
- (

NNNDN G
;;b;&

hoxyet hyl ) - 1H- i m dazo[ 4, 5- c] qui nol i n- 4-am ne and
phenyl et hynyl ) pyri di ne-3- carboxylic acid were conbined to provide
{4-[ 4- am no- 2- ( 2- net hoxyet hyl ) - | Eexample 39

GTIXTHT

0L By TR Y e BB R o 52 de 35,2,
Hz, 1H), 8.87 (d, J2.0Hz,1H)~H879(tJZle-H),831(d J=2.0
Hz, | H), 8.02 (d, J-8.1 Hz, | SA% 7.61 (m 3H), 7.48 (m 3H), 7.40 (m
1H), 7.19 (m 1H), 6.56 (broad 4.57 (t, J=7.4 Hz, 2H), 3.82 (t.
J=6.7 Hz, 2H), 3.37 (m 2H), 3. ( H, 3.21 (t, J=6.7 Hz, 2H), 1.89
(m 2H), 1.72 (m 2H); I\/B(Cl)mle51 Exanpl e 66 20

N

) butyl ] nicotinam de Part A A sol ution of oyl chloride (5.3 g, 37.7
nmol ) in dichloronethane (100 nL) was sl Sadded to a sol ution of
tert-butyl N-{4-[(3-am noquinolin-4 82 10 DE 03 WD 00/ 76505

1-[ 4- (4- Ami no- 2- pheny] - 1H i m dazo[ 4, 5- cﬁ%l nolin- | -yl
y

PCT/ US00/ 15702 yl ) am no] butyl }carbamate (12. , 37.7 mmol) in
di chl or onet ha o L. [ Pﬁpﬁ'ﬁ ne m Xt ure was
mai nt ai ned at n}g (Olgéﬁf t£m§%%r§&g3%§n| ght ﬁ‘ﬁel:ll'4 - HAfif RO

:m1dazo[4 5-c]quinolin-4-amine and 3-phenoxybenzoyl chloride were combined to
provide N'-[4-(4-amino- 1 H-imidazo[4,5-c]quinolin-1-yl)buty}]-3-phenoxybenzamide as a

15 white powder, m.p. 105.0-107.0 °C. 'H NMR (300 MHz, DMSO-d¢) 8 8.54 (1, J=5.4 Hz,
1H), 8.34 (s, 1H), 8.10 (d, J=8.1 Hz, 1H), 7.69 (dd, J=8.1, 1.2 Hz, 1H), 7.58-7.29 (m, GH),
7.19-7.13 (m, 2H), 7.04-6.99 (m, 2H), 4.65 (1, I=7.2 Hz, 2H), 3.28 (m, 2H), 1.89 (quintet,
J=7.2 Hz, 2H), 1.58 (quintet, J=7.2 Hz, 2H): MS (EI) m/e 451.2012 (451.2008 cal.cd for
C27HasNsOa).

20
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resulting precipitate was isolated by filtration and dried to provi@eEC. 2003
g of tert-butyl N (4-{[3-(benzoyl am no)qui nolin-4-yl]am no)

but yl ) cawa®dresohydr ochl oride as a white 5 solid. Part B HAcirestmbkzr ne
(7.26 g, 71.7 mol) was added to a solution of the material from Part Ain
et hanol (200 nlL) and heated at reflux for 2 days. The reaction m xture was
concentrated to provide an orange syrup. HPLC mass spec anal ysis showed

that the syrup 10 cont ai ned t he desiEeajntpjrzéﬂuct and starting material. The

syrup was ta 44 Ioro d then _cooled in an ice
bath. Triet h;lﬁﬁ e F%“?n eﬂfﬁmuﬁ% gbﬁ%‘ygﬁ -quipplineratboxamuied. The
reaction m xture was naintai ned at Mnbi ent tenperature for 2 days at which
time analysis by HPLC indicated tln e reaction was not conplete. The
reaction m xture was concentrate r vacuum The residue was taken 15 up
in isopropyl alcohol (150 m). th ne (5 nm) was added and the
reaction mxture was heated at reflux nj ght. The reaction m xture was
concentrated under vacuum The residue vva puri fied by flash

chromat ography (silica gel; eluting with 106, methanol in dichloromethane).
The fractions containing product were conbis and concentrated under
vacuum The residue was recrystallized from tonitrile to provide 20 6.7
g of tert-butyl . i

N[ 4- ( 2- phenyi 2EERRELR2RT 2ererepeihad of Bxample ) Bul 4 pevaddandt-&Has a soI id,
m p. 5158- ﬂﬁa%&o[l?@fé]q&nétugiilé?ﬁzﬁpﬁﬁd)efdﬁ%ﬂ@ﬁ a:,a.%%hgt ct&orpd% &gf gtm‘s‘%%/%t

slowy added in smal'l portions to a solution of tert-
N- [ 4- ( 2- pprenige le-{-4| ~(fi-aamof Y-bmithzplit fot ] qnmﬂ)hytI}jdwlyjzllea]mmmt:éarb&&nﬁﬁe 56 g,

3 h Lth
auenchod 4 HBSEERRIS G ay i BaTb %zéa@osﬁ%tﬁ 0 OB 36 Migr o
separ at edDMSPEI0eaYs, J=2YIEHz 3P, §>8tsr(aqL§<t g)% SRl PHOFER ARG (q{r:?( 20

nL). The organic fractions were conbined over rmagnesi um ate and
t hen concfeniHhtSelP 808 dm, 3ACARMAdE, d-ﬁrﬁo\tiOdéz,al }-p)aV.69c()r, 3876 HyynHp,.7.dhel, syrup

r|t h t 0 provyide 6.8 of

8¢ oo AP A g T30 Rl B S R B 68 & bt 6ot 0
SNOXI de Bs, P99 (HamS =D HMAM), 1.68+ J= G083 M 505
PCT/ US00/ 15702)pPar t(hD A sol uti on o)f S dfihek1=92 HE 5 (£ P50
1- [ 4- (t er@1Bd8Y? edled ferahlpdP).] - 2- phenyl - | H i ni dazo] 4, 5-
c] qui noline-5N-oxide (6.8 g, 15.75 mmol) in dichl oronethane (100 nlL) was
chilled in an ice bath. Concentrated ammoni um hydroxide (30 m-) was
added. Tosyl chloride (3.0 g, 5 15. Exampp 41 Wwas added in small portions

ove a perjod of 30 minutes. The reaction mxture was allowed to warmto
anb %nt tfén%’ef"af\m*aoa\féﬂﬁngtﬂi‘t Sﬂlenﬁelmhydﬁbumy -phenoxypropanamide
N R
o

o]
o
According to the general method of Example 14, 1-(4-aminobuty!)-1H-

tmidazo[4,5-c]quinolin-4-amine and 2-phenoxypropionyl chloride were combined 10

provide N’-[4-(4-amino- 1H-imidazo[4,5-c]quinolin-1-yl)butyl]-2-phenoxypropanamide as
20 a white powder, m.p. 85.0-87.5°C. "H NMR (300 MHz, DMSO-de) 8 8.15 (s, 1H), 8.07

(t, J=6.0 Hz, 1H), 8.00 (d, J=8.4 Hz, 1H), 7.62 (dd, J=8.4, 1.2 Hz, 1H), 7.43 (dt, ]=7.5, 1.2

Hz, 1H), 7.28-7.16 (m, 3H), 6.91-6.81 (m, 3H), 6.57 (s, 2H), 4:62-4.53 (m, 3H), 3.10 (q,
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guenched with water (350 nlL). The | ayers were separated. The aqueoulsﬂlﬁﬁ@rzmﬂ
was extracted with dichl oronethane. The organic fractions were conbi ned,

dri ed ovewo commgesesi um sul fate and then concentrated under REEUEWHHZpr ovi de
a tan solid. This 10 material was purified by flash chromatography (silica
gel eluting wth 10% nmet hanol in dichloronmethane) to provide 4.8 g of
product. The bulk of the material was carried on to the next ste2=.6A smal |

portion we$.9Her3H} d116 (otntdty b t Beu2ib 1146 (@riigtdls % BBz, B3N

4- am no n carbamate as a
golid m% %2“%@&“%%@?3@63 rollA E{ag'tCQEO‘JCX%@ 4}\150 oC, 69.58; %,
6.77: 9N, 16.22: Found: %C, 69.86: %, 6.95; 9\, 15.80. Part E The

material fromPart D was d| ssolved in nmethanol (15 nmL) and I N hydrochloric
acid (100 nL) and then heated at refEXa®™El®A22 hours. The reaction mixture

was .concentrated un nAddition of -
conc%ntrat ed 20 amm(ﬁt%ﬁac'%ﬁg?}ﬁ gﬁ%ﬁ%ﬁﬁg%&qﬂhﬁ%ﬁ lég)bgb{:]e a precipitate.
The pH was adjusted to 7 W tibehzy) IH-drinddlecurbexardde. The ni xture was
extracted with dichloronmethane and then wth ethyl acetate. The aqueous

| ayer was concentrated to dryness. Thr(; residue was dissolved in water (50
mL) and then extracted continuousfy" wt h refluxing chloroformfor 36

hours. The chl or of orm extract ntentrat ed under vacuumto provide a
S crystallized fromacetonitrile to

light tan 25 solid. This materi

provide 2.5 g of 1-(4-

am nobutyl ) - 2- phenyl - I H-i mi dazo[ 4, 5- c] qui moki n-4-ami ne as an off white
solid, mp. 175- 177C. Anal ysis: Calcul at edzTgrC24H2, N5: %C, 72.48; 9%,
6.39; 9N, 21.13; Found: %C, 72.72; %, 6.3 A4, 20.71. Part F 30 \
According to the general nethod of Exanp
1- (4-am nobutyl)-2-phenyl -1 H imdazo[4, -c)qw nol i n-4-am ne and ni coti noyl
chl ori de hydrochl orlde re _co 1ip- 2- phenyl - |
Fi i dazol 4, 5- BSER he |ge“""rr”1§) &'%P]O%Eég{“&r%a%e Ndtnblad T2 DOE o
00/ 76505 mwgthgmahmmne rayiﬁtlaidnlzﬂﬁlcﬁ)w Bdarbmmpl clﬂdndﬁe B6reko@bihdd VR
(300 MHz, DIVBOH% s, IH, 8.69 HQ é“ ilip 8.07 (m
OH) }07. 75prpyigie N mj4-@-pminp- kﬁ-lwﬁﬂ?%S CBJW“("blréf B“'é’l] -bepzyl-4Hety (m 2H),

3.15 (t, ﬂlgslegﬂlg{,r%ﬁ%,a&m note(Zng% 490 6¢n d%f%&g )HWMR‘ES@O (MeH) .

5 Exanpl e |H-|m azo ui nol i n-

-yl') but yl M2z, PMBOL-d ) SEr b ax aH) dialfiL(i Aé?c&)Hdl Hg). t8d)4t(hm ?@@néﬁél(mmwébf

Bxample 6L | L (A aTH oYt Y 1y 2 PR 244 00 (m, om), 6.63 (s, 2H). 5.44 (s, 21,
4.66 (1, J=6.6 Hz, 2H), 1.97-1.92 (m, 2H), 1.62-1.57 (m, 2H); MS (EI) m/e 488.2326

15 (488.2325 calcd for CagHagNgO).

Example 43 !
N’-[4-(4- Amino-1H-imidazo[4,5-c]quinolin- 1-yl)butyl]-2-naphthamide

20 According to the general method of Example 14, 1-(4-aminobutyl)-1H-
imidazo{4,5-c]quinolin-4-amine and 2-naphthoy! chloride were combined to provide N-
[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)butyl]-2-naphthamide as a white powder,
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i m d?_zo[4, 5-c] qui _noI i n-4-am ne and qui nol i ne-2-carbonyl chloride verey pEC 2003
conbi ned 0%@,{5@' de PCT/US00/15702

N2-[ 4-(4-a phenyl -1 H-i m dazo[ 4, 5-c] qui nol i n-1-yl ) butyl]-2-
qgui nol i necar boxam de as an off white crystalline solid, mp. 8.1-83.9 C |
H NV\R (300 MHz, DMSO-d(,) S 8.90 (t, J=6.0 Hz, IH). 8.55 (d, J=8.5 Hz,

97 5 b 7 07 Beqmpouond” i N0 hish DisCog e s Boald gfi 0 DLy
3.23 (m 26D (brbad8 (M, 83M)s, 1H)4936m, 12H) 8.2 (J3)4 HE, 8 HABT.99(M8H)m, SEKanpl es

68 - 102 20 The conpounds shown in the table hel ow were prepared using the
synt het i ¢7.7fdt 3o, #7646 J+H 9 Riza dH) oh3%emedB). 111 98Bineet. Jx'sbHgt $ibh 1

1- (4-am nobut vl ) - i mda -C i kN 4 adA-N amply An 10 nlL of
di chloro Hg%lle}'lanygizggﬁgéﬁéi%geng]e% QEB% gg%(fg\iva?ésﬁ?’c%%ﬁ(dzgr %65\%?31%59 5C The
acids chloride (45 pnol) was added as a 0.3 M solution in dichloronethane.
Argon was 25 bubbl ed through the m xture during addition and for an

addi tional 15 seconds, and the ni xth#ammia44al | oned to stand at -5C

over ni ght. I, Sy I Xt ur e I OX| . i pomnet hyl
pol ystyr ene@é@?ﬂ‘?@?@?%@)ﬂ%?o%ggggﬁ ﬁgéﬁyﬁ%‘ihy’) ’?{ggnn%{g?ﬁjrné @gglﬂ)d}DEC
2003 WO 00/ 76505 PCT/ US00/ 15702 washwarnmed to reflux and shaken at 600 rpm
for 3 hours. The conpounds were puyiki®d by eluting through a short plug
of silica gel with 10:1 dichl or onek -methanol, collecting ca. 1 nL
fractions and pooling the product act4-ons (fractions analyzed by tic in
9:1 di chl oronet hane-net hanol to identify odyct). Conpounds were anal yzed
by 500 5 MHz 'H nnv and APCI - M5 (plug injegt¢on or an LC/ M5 protocol). 86
WO 00/76505 r rM_ D=cr) T- Oco A3 N Iz k2 c6

' /

\

o

According to the general method of Example 14, 1-(4-aminobutyl)-1H-

10 imidazo[4,5-c]quinolin-4-amine and 2.6-dimethoxynicotinoyl chloride were combined to
provide N3~[4-(4-amino- 1 H-imidazo[4,5-c]quinolin- 1-yl)butyl]-2,6-
dimethoxynicotinamide as an off white powder, m.p. 175.0-177.0 °C. 'H NMR (300
MHz, DMSO-dg) 6 8.21 (s, 1H), 8.11-8.02 (m, 3H), 7.62 (d, J=8.2 Hz, 1H), 742 (1, J=7.5
Hz, 1H), 7.20 (t, J=7.5 Hz, 1H), 6.58 (broad s, 2H), 6.46 (d, J=8.3 Hz, 1H), 4.63 (1, J=7.0

15 Hz, 2H), 3.90 (s, 3H), 3.88 (s, 3H), 3.30 (m, 2H), 1.90 (m, 2H), 1.57 (m, 2H); MS (EI) m/e
420.1909 (420.1910 calcd for Ca:H24NgO3).

Example 45

N%-[4-(4-Amino-1H-imidazo[4.5-c]quinolin-1-yl)butyl]-8-guinolinecarboxamide
NH,

Iz

20
According to the general method of Example 14, 1-(4-aminobutyl)-1H-

imidazo[4,5-c]quinolin-4-amine and quinoline-8-carbonyl chloride were combined to

provide Ns-[4—(4—amino- 1 H-imidazo[4,5-c]quinolin-1-yl)butyl]-8-quinolinecarboxamide
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as a tan powder, m.p. 91.0-93.0 °C. 'H NMR (300 MHz, DMSO-dg) 6 10.80 (t, J=5.5 Hz,
1H), 8.79 (dd, J=4.3, 1.8 Hz, 1H), 8.55-8.49 (m, 2H), 8.24 (s, 1H}), 8.17 (dd, J=8.1, 1.5 Hz,
1H), 8.06 (d, J=7.2 Hz, 1H), 7.73 (1, J=7.8 Hz, 1H), 7.63-7.59 (m, 2H), 7.40 (dt J=7.1, 1.2
Hz, 1H), 7.14 (dt, }=7.1, 1.2 Hz, 1H), 6.57 (broad s, 2H), 4.68 (t, }=7.0 Hz, 2H), 3.51 (m,
5 2H), 2.02 (m, 2H), 1.69 (m, 2H); MS (EI) m/e 410.1858 (410.1855 caled for C24H2:N60).

Example 46
N'-[4-(4-Amino-1H -imidazo[4.5-cjquinolin-1-yl)butyl]-
2-(4-isobutylphenyl)propanamide

NH

N SN
E?Q
\ 0
10

According to the general method of Example 14, 1-(4-aminobutyl)-1H-
imidazo{4,5-c]quinolin-4-amine and 4-isobutyl-c-methylphenylacetyl chloride were
combined to provide N : -[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)butyl]-2-(4-
isobutylphenyl)propanamide as a white powder, m.p. 172.0-173.0 °C. '"H NMR (300
15 MHz, DMSO-dg) & 8.14 (s, 1H), 8.01 (d, J=7.6 Hz, 1H), 7.90 (t, J=5.6 Hz, 1H), 7.63 (dd,
J=8.1, 1.0 Hz, 1H), 7.44 (dt, J=7.0, 1.0 Hz, 1H), 7.25 (dt, J=7.0 Hz, 1H), 7.14 (d, J=8.0
Hz, 2H), 6.97 (d, J=8.0 Hz, 2H), 6.58 (broad s, 2H), 4.55 (i, J=7.0 Hz, 2H), 3.47 (q, ]=7.1
Hz, 1H), 3.06 (m, 2H), 2.34 (d, J=7.1 Hz, 2H), 1.80-1.69 (m, 3H), 1.44 (m, 2H), 1.24 (d, ]
J=7.0 Hz, 3H), 0.82 (d, J=6.6 Hz,6H); MS (EI) m/e 443.2687 (443.2685 calcd for
20 C17H33NsO).

70



"-~71C0¢c\j '"IT-ZccC CG) =mC CONOOOTr W2 rT_ | VWNPI- Cd)[]:DEQ 2003

Nor @8 =0C0co0=Q7o0lINcol11 ClIllIl ¢c.) I~.~.... ON Nr -i
QC3 ol LaYQWHYPS oo PCT/US00115702
Example 47
N3-[4-(4-Amino- 1H-1imidazo[4,5-c]quinolin- 1-y))butyllnicotinamide
NH,
NS
L] N\)
\\\ )
7
. N
According to the general method of Example 14, 1-(4-aminobutyl)-1 H-
5 imidazo{4,5-c]quinolin-4-amine and nicotinoyl chloride hydrochloride were combined to

provide NJ-[4-(4-arnin0-1H—imidazo{4,5-c]quinolin-I-yl)butyl]nicotinamide as a white
powder, m.p. 188.6-189.5 °C. 'H NMR (300 MHz, DMSO-dq) & 8.95 (dd, J=2.2, 0.7 Hz,
1H), 8.70-8.65 (m, 2H), 8.22 (s, 1H), 8.11 (dt, J=8.3, 2.0 Hz, 1H), 8.04 (dd, J=8.2, 0.9 Hz,
1), 7.61 (dd, J=8.3, 1.1 Hz, 1H), 7.50-7.39 (m, 2H), 7.23-7.18 (m, 1H), 6.58 (broad s,

10 2H), 4.64 (1, 1=7.0 Hz, 2H), 3.30 (m, 2H), 1.93 (m, 2H), 1.60 (m, 2H); MS (EI) m/e
360.1696 (360.1699 calcd for CapHoNgO).

Example 48
N“-{4-(4-Amino— 1 H-imidazo[4.5-c]quinolin- }-yl)butyljisonicotinamide

NH,

VTS

Y

15 N
| According to the general method of Example 14, 1-(4-aminobutyl)-1H-

imidazof4,5-c]quinolin-4-amine and isonicotinoyl chloride hydrochloride were combined
1o provide N“-[4-(4-amino-]H—imidazo[4,5-c]quinolin-1-y])buly]]isonicotinamide asa
white crystalline solid, m.p. 213.0-213.7 °C. '"H NMR (300 MHz, DMSO-dg) 6 8.76 (m,

20 1H), 8.69 (d, J=5.6 Hz, 2H), 8.22 (s, 1H), 8.04 (d, ]=8.0 Hz, 1H), 7.67 (d, J=5.7 Hz. 2H),
7.62 (d, J=8.2 Hz, 1H), 7.43 (1, J=7.5 Hz, 1H), 7.21 (1, J=7.5 Hz, 1H), 6.62 (broad s, 2H),
4.64 (t, J=6.8 Hz, 2H), 3.30 (m, 2H), 1.92 (m, 2H), 1.58 (m, 2H); MS (EI) m/e 360.1699
(360.1699 calcd for CagHagNgO).
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- Example 49
N*-[4-(4-Amino- 1 H-imidazo[4,5-c]quinolin-1 —yljbuty]]-4—quinolinec arboxamide

-5 According to the general method of Example 14, I-(4-aminobutyl)-1H-
imidazo[4,5-c]quinoiin-4-amine and quinoline-4-carbonyl chioride were combined to
provide N*-[4-(4-amino- 1H-imidazo[4,5-c]quinolin-1 -yl)buty]]-4-@uinolinecarboxamide
as a white crystalline solid, m.p. 214.5-215.2 °C. "H NMR (300 MHz, DMSO-d) 5 8.89
(d, J=4.3 Hz, 1H), 8.76 (1, }=5.6 Hz, 1H), 8.24 (s, 1H), 8.10-8.01 (m, 3H), 7.78 (ddd,

10 J=8.4,6.9, 1.5 Hz, 1H), 7.64 (dd, J=8.4, 1.1 Hz, 1H), 7.56 (ddd, J=8.3, 6.9, 1.4 Hz, 1H),
7.44 (ddd, J=8.3,7.0, 1.3 Hz, 1H), 7.34 (d, J=4.3 Hz, 1H). 7.24 (ddd, }=8.3, 7.0, 1.3 Hz,
1H), 6.60 (broad s, 2H), 4.68 (1, J=6.9 Hz, 2H), 3.38 (g, J=7.0 Hz. 2H), 2.00 (m, 2H), 1.63
(m, 2H); MS (EI) m/e 410.1860 (410.1855 caled for Ca4H2NgO).

15 Example 50
N*-[4-(4-Amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-y])butyl]-

2-phenyl-4-quinolinecarboxamide

1-[3-(Dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (0.57 g, 3.0
20 mmol) was added dropwise to a chilled (0 °C) solution of 2-phenyl-4-quinolinecarboxylic
acid (0.5 g, 3.7 mmol), 1-hydroxybenzotriazole (0.5 g, 3.7 mmol), pyridine (2.2 ml), and

dichloromethane (20 ml). The reaction was maintained for 15 min followed by the
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dropwise addition of l-(4-aminobuty])-2-(2-mcthoxyethyl)~IH—imidazo[4,5—c]quino]in-4-
amine (0.8 g, 2.55 mmol} in dichloromethane (100 ml). The reaction was maintained at
room temperature overnight. The solvent was removed in vacuo and the residue was
purified by flash column chromatography (silica gel, 9:1 dichloromethane\methanol). The
5 fractions containing product were combined, washed with saturated aqueous sodium

bicarbonate, dried (MgSQ,), filtered, and concentrated to provide 0.62 g of N4—[4-(4-
amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin- | -yhbutyl}-2-phenyi-4-
quinolinecarboxamide as a yellow crystalline solid, m.p. 118 °C (decomposition). 'H
NMR (300 MHz, DMSO-d¢) & 8.88 (t, J=5.7 Hz, 1H), 8.24-8.21 (m, 2H), 8.13-8.01(m,

10 4H), 7.83-7.78 (m, 1H), 7.62-7.48 (m, 5H), 7.36 (m, 1H), 7.20 (dt, J=7.6, 1.2 Hz, 1H),
6.54 (broad s, 2H), 4.62 (1, J=7.2 Hz, 2H), 3.83 (t, J=6.7 Hz, 2H), 3.45 (m, 2H), 3.29-3.20
(m, 5H), 1.96 (m, 2H), 1.79 (m, 2H); MS (EI) m/e 544.2589 (544.2587 calcd for
CazH3aNg0s).

15 Example 51
N*-[4-(4-Amino- 1 H-imidazo[4,5-c]quinolin- 1-y])butyl]-2-(pentylsulfanylnicotinamide

NH

-

u DSJ\/\
/\N

According to the general method of Example 14, 1-(4-aminobutyl)-1H-
) imidazo(4,5-c}quinolin-4-amine and 2-(n-pentylthio)pyridine-3-carbonyl chloride were
20 combined to provide N 3-[4-(4-arm'no— 1H-imidazo[4,5-c]quinolin-1-yl}butyi]-2-
(pentylsulfanyl)nicotinamide as a tan powder, m.p. 158.0-161.0 °C. '"H NMR {300 MHz,
DMSO-de) 8 8.47-8.41 (m, 2H), 8.21 (s, 1H), 8.06 (d, J=8.2 Hz, 1H), 7.63 (dd, J=8.3, 1.1
Hz, 1H), 7.54 (dd, J=7.6, 1.8 Hz, 1H), 7.47-7.41 (m, 1H), 7.26-7.21 (m, 1H), 7.08 (dd,
J=7.5, 4.8 Hz, 1H), 6.57 (broad s, 2H}), 4.64 (1, J=6.9 Hz, 2H), 3.27 (m, 2H), 2.98 (1, J=7.3
25 Hz, 2H), 1.96 {m, 2H), 1.62-1.46 (m, 4H), 1.35-1.20 (m, 4H), 0.83 (t, J=7.1 Hz, 3H); MS
(EI) m/e 462.2196 (462.2202 calcd for CasH3oNOS).
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Example 52 .
N°-[4-(4- Amino- 1 H-imidazo[4.5-c]quinolin-1-yl}butyl]-6-cyanonicotinamide

According to the general method of Example 14, 1-(4-aminobutyl)-15-
5 imidazo[4,5-c}quinolin-4-amine and 6-cyanopyridine-3-carbony} chloride were combined

to provide Na-[4—(4-amino-lH-imidazo[4,5-c]quinolin-l-yl)buty]]-6-cyanonicotinamidc as
an off white powder, m.p. 125.0-129.0 °c. '"HNMR (300 MHz, DMSO-de) 4 9.05 (dd,
J=2.1, 0.8 Hz, 1H), 8.88 (t, J=5.6 Hz, 1H), 8.3] (dd, J=8.1, 2.1 Hz, 1H), 8.21 (s, 1H), 8.14
(dd, )=8.1, 0.8 Hz, 1H), 8.03 (m, 1H), 7.62 (dd, }=8.3, 1.1 Hz, H), 7.42 (m, 1H), 7.20 (m, -

10 1H), 6.59 (broad s, 2H), 4.64 (t, J=6.9 Hz, 2H), 3.30 (m, 2H), 1.93 (m, 2H), 1.59 (m, 2H});
MS (EI) m/e 385.1648 (385.1651 calcd for Ca;H;9N-0).

Example 53
N3-[4-(4- Amino-1H-imidazo[4,5-c]quinolin-1 -yhbutyl]-6-chloronicotinamide

NH

N

H
7
.

15 ¢
According to the general method of Example 14, 1-(4-aminobutyl)-1H-

D

imidazo[4,5-c]quinolin-4-amine and 6-chloropyridine-3-carbonyl chloride were combined
to provide N”-[4-(4-amino- 1 H-imidazo[4,5-c}quinolin-1-yl)butyl]-6-chloronicotinamide as
an off white crystalline solid, m.p. 144.0-148.0 °C (decomposition). 'H NMR (300 MHz,
20 DMSO-dg) § 8.77 (dd, J=2.5, 0.6 Hz, 1H), 8.73 (1, J=5.6 Hz, 1H), 8.22 (s, 1H), 8.16 (dd,
1=8.3, 2.5 Hz, 1H), 8.03 (m, 1H), 7.63 (d, J=0.5 Hz, 1H), 7.60 (d, J=0.5 Hz, 1H), 7.45-
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7.40 (m, 1H), 7.23-7.18 (m, 1H), 6.61 (broad s, 2H), 4.63 (t, ]=6.9 Hz, 2H), 3.30 (m, 2H),
1.92 (m, 2H), 1.58 (m, 2H). MS (EI) m/e 394.1298 (394.1309 caled for CapH;sNsOCD).

Example 54
5 N?-[4-(4-Amino-1H-imidazo[4,5-c]quinolin-1-yl)butyl]-

6-(2,2,2-trifluoroethoxy)nicotinamide

According to the general method of Example 14, 1-(4-aminobutyl)-1H-

imidazo{4,5-c]quinolin-4-amine and 6-(2,2,2-trifluoroethoxy)pyridine-3-carbonyl chloride
10 were combined 10 provide N3-[4-(4—amino-lH-imidazo[4,S-C]quinolin—l-yI}butyl]-6-

(2,2,2-trifluoroethoxy)nicotinamide as a white crystalline solid, m.p. 192.0-194.0 °C

(decomposition). 'H NMR (300 MHz, DMSO-dg) & 8.62 (d, J=1.9 Hz, 1H), 8.538 (1, J=5.6

Hz, 1H), 8.25 (s, 1H), 8.15 (dd, J=8.6, 2.4 Hz, 1H), 8.06 (d, J=7.6 Hz, 1H). 7.64 (d, J=7.8

Hz, 1H), 7.45 (1, J=7.1 Hz, 1H), 7.24 (t, J=7.1 Hz, 1H), 7.04 (d, J]=8.6 Hz, 1H), 6.82 (broad |
15 s, 2H), 5.06 (g, J=9.1 Hz, 2H), 4.64 (1, }=6.9 Hz, 2H), 3.30 (m, 2H), 1.91 {m, 2H), 1.60

{m, 2H); MS (EI) m/e 458.1678 (458.1678 calcd for C2aHa;NgO1F3).

| Example 55
N-{ 4-[4-Amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-i-yl]butyl }-
20 2-quinolinecarboxamide

NH,

N
b

N>_¥o\
\\\ o
A

N
7\

N7
|
e
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According to the general method of Example 14, 1-(4-aminobutyl}-2-(2-
methoxyethyl)- 1 H-imidazo[4,5-c]quinolin-4-amine and quinoline-2-carbonyl chiloride
were combined in dichloromethane and triethylamine (3 equivalents) to provide Nz-{4-[4-
amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-yl]butyl }-2-
quinolinecarboxamide as a white solid, m.p. 78.1-79.9 °C. 'H NMR (300 MHz, DMSO-
de) 6 9.02 (t, J=6.1 Hz, 1H), 8.55 (d, J=8.5 Hz, 1H), 8.23 (d, J=8.5 Hz, 1H), 8.10 (1, ]=7.6
Hz, 1H), 8.02 (d, J=7.6 Hz, 1H), 7.90-7.84 (m, 1H), 7.75-7.70 (m, 1H), 7.58 (dd, J=8.3,
1.0 Hz, 1H), 7.35-7.30 (m, 1H), 7.18-7.13 (m, 2H), 6.48 (broad s, 2H), 4.58 (m, 2H), 3.79
(t, J=6.7 Hz, 2H), 3.44 (m, 2H), 3.22 (m, 5H), 1.91-1.78 (m, 4H); MS (EI) m/e 468.2276
(468.2274 calcd for Ca7H2sNgOn).

Example 56
N'-[4-(4-Amino- 1 H-imidazo[4,5-c]quinolin- 1-yl)butyl]-
2-(2-fluoro-4-biphenylyl)propanamide

According to the general method of Example 14, I-(4-aminobutyl)-2-(2-
methoxyethyl)-1H-imidazo[4,5-c]quinolin-4-amine and 2-(2-fluoro-4-
biphenylyl)propionyl chloride were combined to provide N'-[4-(4-amino-1H-imidazo[4,5-
c)quinolin-1-yl)butyl]-2-(2-fluoro-4-biphenylyl)propanamide as a white powder, m.p.
76.1-79.9 °C. 'H NMR (300 MHz, DMSO-dg) 8 8.17 (s, 1H), 8.03 (m, 2H), 7.62 (d, J=8.3
Hz, 1H), 7.49-7.14 (m, 10H), 6.59 (broad s, 2H), 4.58 (1, }=6.9 Hz, 2H), 3.59 (g, J=7.0 Hz,
1H), 3.09 (pentet, J=6.7 Hz, 2H), 1.82 (m, 2H), 1.45 (m. 2H), 1.30 (d, J=7.0 Hz, 3H); MS
(EI) m/e 481.2268 (481.2278 caled for CagHzFN5O).
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Example 57
N'- {4-[4-Amino-2-(2-methoxyethyl)- 1 H-imidazo{4,5-c]quinolin-1-ylJbutyl }-

l-1soquinolinecarboxamide

5 According to the general method of Example 50, 1-(4-aminobutyl)-2-(2-
methoxyethyl)-1H-1midazo[4,5-¢c]quinolin-4-amine and isoquinoline- 1-carboxylic acid
were combined to provide N’-{4-[4-amino—2—(2-methoxyethyl)-lH-imidazo[4,5-
cjquinolin-1-yl]butyl}-1-isoquinolinecarboxamide as a yellow crystalline solid, m.p. 61.0-
63.0 °C. '"H NMR (300 MHz, DMSO-dg) & 8.94 (1, J=5.9 Hz, 1H), 8.87 (d, J=8.5 Hz, 1H),

10 8.51 (d, }=5.6 Hz, 1H), 8.05-7.96 (m, 3H), 7.84-7.96 (m, 1H), 7.70-7.65 (m, 1H), 7.61 (dd,

J=8.3, 1.1 Hz, 1H), 7.37 (dt, 1=7.7, 1.0 Hz, 1H), 7.19 (dt, }=7.6, 1.2 Hz, 1H), 6.53 (broad
s, 2H), 4.60 (1, J=7.2 Hz, 2H), 3.81 (t, }=6.7 Hz, 2H), 3.4] (m, 2H), 3.28-3.12 (m, 5H),
1.92-1.76 (m, 4H); MS (EI) m/e 468.2261 (468.2274 caled for CayHgN¢O-).

15 Example 58
N>-{ 4-[4-Amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin- 1-yl]butyi)-

5-butyl-2-pynidinecarboxamide

NH,
TN
= N>_\—o
\ \
O
N
H

7\

—

According to the general method of Example 50, 1-(4-aminobutyl)-2-(2-
20 methoxyethyl)-1H-imidazo{4,5-c]quinolin-4-amine and fusaric acid were combined 10
provide N2-{ 4-[4-amino-2-(2-methoxyethyl)- 1 H-imidazo[4,5-c]quinolin- I-yl]butyl}-5-
butyl-2-pyridinecarboxamide as a tan solid, m.p. 54.9-55.2 °C."'H NMR (300 MHz,
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DMSO-dg) o 8.81 (t, J=6.1 Hz, 1H), 8.44 (m, 1H), 7.98 (d, J=7.3 Hz, 1H), 7.94 (dd, J=8.0,
0.7 Hz, 1H), 7.80 (dd, ]=8.0, 2.2 Hz, 1H), 7.60 (dd, J=8.3, 1.2 Hz, 1H), 7.39-7.34 (m, 1H),
7.16-7.10 (m, 1H), 6.52 (broad s, 2H}, 4.55 (t, J=6.9 Hz, 2H), 3.79 (1, ]=6.7 Hz, 2H), 3.23
(s, 3H), 3.18 (1, J=6.7 Hz, Z.H), 2.67 (t,)=7.6 Hz, 2H), 1.83-1.72 (m, 4H), 1.63-1.53 (m,

5 2H), 1.34-1.24 (m, 2H), 0.90 (t, J=7.3 Hz, 3H); MS (El) m/e 474.2750 (474.2743 calcd for
C27HuNgO32).

Example 59
N*-{4-[4-Amino-2-(2-methoxyethyl)- 1 H-imidazo[4,5-c]quinolin- 1-ylJbutyl } -
q y y

10 3-indolecarboxamide

NH,
NS "H
. Ay o
\jj\
O
N
. H
. —
NH

According to the general method of Example 50, 1-(4-aminobutyl)-2-(2-
methoxyethyl)-1H-imidazo[4,5-c]quinolin-4-amine and indole-3-carboxylic acid were
combined to provide NB-{4—[4—amino—2-(2-methoxyethyl)-lH-imidazo[4,5—c]quinolin—l—

15 yljbutyl}-3-indolecarboxamide as a white powder, m.p. 225.5-227.4 °C. '"H NMR (300
MHz, DMSO-ds) & 11.50 (broad s, 1H), 8.13 (d, J=7.9 Hz, 1H), 8.06 (d, J=10.2 Hz, 1H),
7.95-7.89 (m, 2H), 7.61 (d, J=8.3 Hz, 1H), 7.43-7.35 (m, 2H), 7.20-7.05 (m, 3H), 6.48
(broad s, 2H), 4.58 (1, J=7.2 Hz, 2H), 3.80 (1, J=6.6 Hz, 2H), 3.33 (m, 2H), 3.24-3.18 (m.
5H), 1.88 (m, 2H), 1.70 (m, 2H); '*C NMR (75 MHz, DMSO-d) & 165.0, 152.0, 151.0,

20 145.1, 136.4, 132.6, 127.8, 126.8, 126.6, 126.4, 1221, 121.5, 121.4, 120.6, 120.3,115.],
112.1,111.0, 70.5, 58.4, 45.1, 38.2, 27.7, 27.5, 27.0; MS (EI) m/e 456.2282 (456.2274
caled for CagHasNgOs).
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Example 60
N'-{4-{4-Amino-2-(2-methoxyethyl)- 1H-imidazo[4,5-c]lquinolin-1-yl]butyl}-
4-(1-pyrrolyl)benzamide

NH,
N7 RN
e
L\ 0
u\é
N
J
5 According to the general method of Example 50, 1-(4-aminobutyl)-2-(2-
methoxyethyl)- 1 H-imidazo[4,5-c]quinolin-4-amine and 4-( I-pyrrolyl)benzoic acid were
combined to provide N'-{4-[4-amino-2-( 2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
yllbutyl}-4-(1-pyrrolyl)benzamide as an off white powder, m.p. 173.0-174.9 °C. '"H NMR
(300 MHz, DMSO-d¢) & 8.52 (t, J=5.5 Hz. 1H), 8.02 (d, J=7.9 Hz, 1H), 7.90 (d. J=8.7 Hz,
16 2H), 7.67 (d, J=8.7 Hz, 2H), 7.61 (dd, J=8.4, 1.1 Hz, 1H), 7.48 (t, J=2.2 Hz, 2H), 7.39 (m,
1H), 7.19 (dt, J=7.6, 1.1 Hz, 1H), 6.53 (broad s, 2H), 6.30 (1, J=2.2 Hz, 2H), 4.57 (1, J=7.0
Hz, ZH), 3.82 (t, J=6.7 Hz, 2H), 3.33 (m, 2H), 3.26 (s, 3H), 3.20 (1, }=6.7 Hz. 2H), 1.87
(m, 2H), 1.71 (m, 2H); MS (EI) m/e 482.2421 (482.2430 calcd for CagHigNgO5).

15 Example 61
N2 {4-[4- Amino-2-(4-methoxybenzyl)- 1H-imidazo[4,5-c]quinolin-1-yl]butyl}-

2-quinolinecarboxamide

o—

7

Quinoline-2-carbonyl chloride (0.28 g in 10 ml dichloromethane, 1.46 mmol) was
20 added dropwise to a stirring solution of 1-(4-aminobutyl)-2-(4-methoxybenzyl)-1H-
imidazo[4,5-c]quinolin4-amine (0.49 g, 1.3 mmol), dichloromethane (140 ml) and

triethylamine (0.5 ml). The reaction was maintained for 17 hours and then concentrated in

79




N |
r

LC)

10

15

20

25

co2l N U CI &l 7)a) Qtco It 1 I oDvecDhC CONCS\fﬂ)DéﬁNzﬁus

I(DILU 1CO CD

0 00/76505 PCT/US00/15702

vacuo. The yellow residue was partitioned between dichloromethane and saturated -
aqueous sodium bicarbonate. The organic fraction was dried (MgSOy), filtered, and
concentrated. The crude residue was purified by flash column chromatography (silica gel,
gradient elution using dichloromethane to 95:5 dichloromethane\methanol) to provide 0.19
gof N>-{ 4-[4-amino-2-(4-methoxybenzyl)- | H-imidazo[4,5-c]quinolin- 1-yl]Jbutyl }-2-
quinolinecarboxamide as an off white solid, m.p. 95.1-97.4 °C. 'H NMR (300 MHz,
DMSO-dg) 0 8.97 (t, J=6.0 Hz, 1H), 8.56 (d, J=8.4 Hz, 1H), 8.16-8.07 (m, 3H), 7.96 (d,
J=7.7Hz, 1H), 7.87 (m, 1H), 7.72 (m, 1H). 7.58 (dd, J=8.3, 1.1 Hz, 1H), 7.31 (m, 1H),
7.23 (d, }=8.7 Hz, 2H), 7.08 (m, 1H), 6.82 (d, J=8.7 Hz, 2H), 6.58 (broad s, 2H), 4.50 (m,
2H), 4.33 (s, 2H), 3.63 (s, 3H), 3.34 (m, 2H), 1.65 (m, 4H); MS (EI) m/e 530.2431
(530.2430 calcd for C3,H30N¢O5).

Example 62
N*-{ 4-[4-Amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-yl]butyl }-

6-(1-pyrrolyl)nicotinamide

NH

z

/
s ¢
—
N

?l/

According to the general method of Example 50, ]1-(4-aminobutyl)-2-(2-
mcthoxyethyl)-1H-imidazo[4,5-c]quinolin-4-amine and 2-pyrrolopyridine-5-carboxylic
acid were combined to provide N? -{4-[4-amino-2-(2-methoxyethyl)- 1 H-imidazo[4,5-
clquinolin-1-ylJbutyl }-6-(1-pyrrolyl}nicotinamide as a yellow crystalline solid, m.p. 77.0-
80.0 °C. '"H NMR (300 MHz, CDCls) & 8.72 (d, J=2.3 Hz, 1H), 8.07 (dd, J=8.4, 2.4 Hz,
1H), 7.92 (d, 3=7.3 Hz, 1H), 7.82 (d, J=7.4 Hz, 1H), 7.55 (t, }=2.2 Hz, 2H), 7.49 (m, 1H),
7.37 (m, 2H), 6.39 (d, J=2.2 Hz, 2H), 6.20 (m, 1H), 5.42 (broad s, 2H), 4.59 (1, J=7.5 Hz,
2H), 3.90 (1, J=7.4 Hz, 2H), 3.56 (q, J=6.7 Hz, 2H), 3.36 (s, 3H), 3.20 (t, J=6.4 Hz, 2H),
2.05 (m, 2H), 1.82 (m, 2H); MS (EI) m/e 483.2376 (483.2383 calcd for Ca7HagN70»).
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Example 63

N’-{4-[4- Amino-2-(2-methoxyethyl)- 1H-imadazo[4,5-c]quinolin-1-yljbutyl}-

5-mdolecarboxamide

According to the general method of Example 50, 1-(4-aminobutyl)-2-(2-

methox yethyl)-1H-imidazo[4,5-c]quinolin-4-amine and indole-5-carboxylic acid were

combined 1o provide N*-{4-[4-amino-2-(2-methoxyethyl)- 1 H-imidazo[4,5-c]quinolin-1-

yl]butyl}-5-indolecarboxamide as an off white solid. 'H NMR (300 MHz, DMSO-de) &
10 11.31 (s, 1H), 8.34 (1, }J=5.5 Hz; 1H), 8.06 {m, 2H), 7.63-7.58 (m, 2H), 7.42-7.38 (m, 3H),

7.22 (1, }=7.1 Hz, 1H), 6.67 (broad s, 2H), 6.50 (s, 1H), 4.58 (m, 2H), 3.81 {t, J=6.6 Hz,

2H), 3.34 (m, 2H), 3.25 (s, 3H), 3.21 (t, J=6.6 Hz, 2H), 1.89 {(m, 2H), 1.72 (m,2H); MS

(ED) m/e 456.2264 (456.2274 calcd for CagHagNgOn).

15 Example 64
N! -[4-(4-Amino- | H-imidazo[4,5-c]quinolin- ] -yl)butyl}-4-phenoxybenzamide

According to the general method of Example 14, 1-(4-aminobutyl)-1H-
imidazo[4,5-c]quinolin-4-amine and 4-phenoxybenzoyl chloride were combined to
20 provide N'-[4-(4-amino- 1 H-imidazo[4,5-c]quinolin- 1 -yl)butyl)-4-phenoxybenzamide as a
white powder, m.p. 90.5-91.5 °C. '"H NMR (500 MHz, DMSO-de) & 8.42 (t, J=5.7 Hz,
1H), 8.21 (s, 1H), 8.03 (d, J=7.9 Hz. 1H), 7.81 (d, J=8.9 Hz, 2H), 7.62 (d, }=7.9 Hz, 1H),
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7.45-7.40 (m, 3H), 7.21 (m, 2H), 7.07 (d, J=7.6 Hz, 2H), 6.99 (d, }=8.9 Hz, 2H), 6.61
{broad s, 2H), 4.63 (t, J=7.0 Hz, 2H), 3.25 (m, 2H), 1.92 (m, 2H), 1.58 (m, 2H); MS (EI)
m/e 451.2008 (451.2008 calcd for C27H25N5O5).

Example 65
N°-{4-{4-Amino-2-(2-methox vethyl)-1H-imidazo[4,5-c]quinolin-1-yl]butyl }-
5-(2-phenyl-1-ethynyl)nicotinamide

According to the general method of Example 50. 1-(4-aminobuty])-2-(2-
methoxyethyl)-1H-imidazo{4,5-c]quinolin-4-amine and 5-(phenylethynyl)pyridine-3-
carboxylic acid were combined to provide N>-{ 4-[4-amino-2-(2-methoxyethyl)-1 H-
imidazo[4,5-c]quinolin-1-yl]butyl }-5-(2-phenyl- i-ethynyl)nicotinamide as a yellow solid,
m.p. 76.0-78.0 °C. '"H NMR (300 MHz, DMSO-dg) § 8.95 (d, J=2.1 Hz, 1H), 8.87 (d,
J=2.0 Hz, 1H), 8.79 (t, J=2.1 Hz, 1H), 8.31 (d, J=2.0 Hz, 1H), 8.02 (d, J=8.1 Hz, 1H),
7.6} (m, 3H), 7.48 (m, 3H), 7.40 (m, 1H), 7.19 (m, 1H), 6.56 (broad s, 2H), 4.57 (1, }=7.4
Hz, 2H), 3.82 (1, J=6.7 Hz, 2H), 3.37 (m, 2H), 3.27 (s, 3H), 3.21 (1, J=6.7 Hz, 2H), 1.89
(m, 2H), 1.72 (m, 2H): MS {CI) m/e 519 {M+H).

Example 66

NJ-[4—(4-Amino—2-pheny]— 1 H-imidazo[4,5-c]guinolin-1-yl)butyl]nicotinamide
N,

N
Nl\- \: ::)
2N
\\\ o
N

H
da
h=
Part A
A solution of benzoyl chloride (5.3 g, 37.7 mmol) in dichloromethane (100 mL}

was slowly added to a solution of rerr-butyl N-{4-[(3-aminoquinolin-4-
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yhamino]butyl Jcarbamate (12.5 g, 37.7 mmol) in dichloromethane (250 mL) at ambient
temperature. The reaction mixture was maintained at ambient temperature overnight. The
resulting precipitate was isolated by filtration and dried to provide 11.0 g of rerr-butyl N-
(4-{[3-(benzoylamino)quinolin-4-yljamino }butyl)carbamate hydrochloride as a white
solid.
Part B

Triethylamine (7.26 g, 71.7 mmol) was added to a solution of the material from
Part A in ethanol (200 mL) and heated at reflux for 2 days. The reaction mixture was
concentrated to provide an orange syrup. HPLC mass spec analysis showed that the syrup
contained the desired product and starting material. The syrup was taken up in
dichloromethane (100 mL) and then cooled in an ice bath. Triethylamine (5 mL) and
benzoyl chloride (1.9 mL) were added. The reaction mixture was maintained at ambient
temperature for 2 days at which time analysis by HPLC indicated that the reaction was not
complete. The reaction mixture was concentrated under vacuum. The residue was taken
up in 1sopropyl alcohol (150 mL). Triethylamine (5 mL) was added and the reaction
mixture was heated at reflux overnight. The reaction mixture was concentrated under
vacuum. The residue was purified by flash chromatography (silica gel; eluting with 10%
methanol in dichloromethane). The fractions containing product were combned and
concentrated under vacuum. The residue was recrystallized from acetonitrile to provide
6.7 g of tert-butyl N-{4-(2-phenyl-1H-imidazo{4,5-c]Jquinolin-1-yl)butyl]carbamate as a
solid, m.p. 158-159°C.
Pant C

3-Chloroperoxybenzoic acid (1.05 eq of 65%) was slowly added in small portions
to a solution of rert-butyl N-[4-(2-phenyl-1H-imidazo[4,5-c]quinolin- 1-yl)butyljcarbamate
(6.56 g, 15.75 mmol) in dichloromethane (120 mL). After 3 hours the reaction was
quenched with 1% aqueous sodium bicarbonate (200 mL). The layers were separated.
The aqueous layer was extracted with dichloromethane (2 X 50 mL). The organic
fractions were combined, dried over magnesium sulfate and then concentrated under
vacuum to provide a pale orange syrup. The syrup was triturated with diethyl ether to
provide 6.8 g of 1-[4-(rert-butylcarbamyl)butyl]-2-phenyl-1H-imidazo[4,5-c]quinoline- |
5N-oxide as a pale tan solid, m.p. 178-181°C.
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Part D

A solution of 1-[4-(ter-butylcarbamyl)butyl]-2-phenyl-1 H-imidazo{4,5-
c]quinoline-5N-oxide (6.8 g, 15.75 mmol) in dichloromethane (100 mL) was chilled in an
ice bath. Concentrated amrhonium hydroxide (30 mL) was added. Tosyl chloride (3.0 g,
15.75 mmol) was added in small portions over a period of 30 minutes. The reaction
mixture was allowed to warm to ambient temperature overnight. The reaction was
quenched with water (350 mL). The layers were separated. The aqueous layer was
extracted with dichloromethane. The organic fractions were combined, dried over
magnesium sulfate and then concentrated under vacuum to provide a tan solid. This
matenal was purified by flash chromatography (silica gel eluting with 10% methanol in
dichloromethane) to provide 4.8 g of product. The bulk of the material was carried on to
the next step. A small portion was recrystallized from toluene to provide tert-butyl N-[4-
(4-amino-2-phenyl-1H-imidazo[4,5-c]quinolin- I -y!)butylJcarbamate as a solid, m.p. 182-
183°C. Analysis: Calculated for C2sH20NsOx: %C, 69.58; %H, 6.77; %N, 16.22; Found:
%C, 69.86; %H, 6.95; %N, 15.80.

Part E

The material from Part D was dissolved in methanol (15 mL) and 1 N hydrochloric
acid (100 mL}) and then heated at reflux for 2 hours. The reaction mixture was
concentrated under vacuum to a volume of about 50 mL. Addition of concentrated
ammonium hydroxide to pH 12 did not produce a precipitate. The pH was adjusted to 7
with 1 N hydrochloric acid. The mixture was extracted with dichloromethane and then
with ethyl acetate. The aqueous layer was concentrated 1o dryness. The residue was
dissolved in water (50 mL.) and then extracted continuously with refluxing chloroform for
36 hours. The chloroform extract was concentrated under vacuum 1o provide a light tan
solid. This material was recrystallized from acetonitrile 10 provide 2.5 g of 1-(4-
aminobutyl)-2-phenyl-1H-imidazo[4,5-c]quinolin-4-amine as an off white solid, m.p. 175-
177°C. Analysis: Calculated for CaoHayNs: %C, 72.48; %H, 6.39; %N, 21.13; Found: %C,
72.72; %H, 6.32; %N, 20.71.

Pann F

According to the general method of Example 61, 1-(4-aminobutyl)-2-phenyl-1H-

imidazo[4,5-c]quinolin-4-amine and nicotinoyl chloride hydrochloride were combined to

provide N* -[4-(4-amino-2-phenyl-1H-1midazo[4,5-c]quinolin-1-yh)butyl}nicotinamide as a
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white crystalline solid, m.p. 84.5-86.1 °C. '"H NMR (300 MHz, DMSO-de) § 8.91 (s, 1H),
8.6% (m, 1H), 8.56 (m, 1H), 8.07 (m, 2H), 7.75-7.41 (m, 8H), 7.21 (m, 1H), 6.72 (broad s,
2H), 4.60 (m, 2H), 3.15 (t, J=6.0 Hz, 2H), 1.86 (m, 2H), 1.40 (m, 2H), MS (CI) m/e 437
{(M+H).

Example 67
Nz—[4-(4—Amino-2-phenyI~ 1H-imidazo[4,5-c]quinolin-1-yi)butyl]-
2-quinolinecarboxamide

NH,

N R

o]

s

N
K

10 According to the general method of Example 61, 1-(4-aminobuty))-2-phenyl-1H-
imidazo{4,5-c]Jquinolin-4-amine and quinoline-2-carbonyl chloride were combined to
provide NE—[4-(4-amino-2-phenyl-1H—imidazo[4,5—c]quinolin— 1-yl)butyl]-2-
quinolinecarboxamide as an off white crystalline solid, m.p. 81.1-83.9 °C. "H NMR (300
MHz, DMSO-d¢) & 8.90 (1, J=6.0 Hz, 1H), 8.55 (d. J=8.5 Hz, 1H), 8.12-8.07 (m, 4H),

15 7.90-7.84 (m, 1H), 7.75-7.54 (m, 7TH), 7.36 (1, 1=7.5 Hz, 1H). 7.18 (1. J=7.5 Hz, 1H), 6.70
(broad s, 2H), 4.61 (m, 2H), 3.23 (m, 2H). 1.88 (m, 2H), 1.49 (m, 2H); MS (CI) m/e 487
(M+H).

Examples 68 - 102

20 The compounds shown in the table below were prepared using the synthetic

method described in Reaction Scheme II above.
A solution of 1-(4-aminobutyl)-1H-imidazo[4,5-c]quinolin-4-amine (36 pmol) in

10 mL of dlchloromelhanc in a screw-capped test tube was cooled down to -5°C. The acid
chlonde (45 pmo]) was added as a 0.3 M solution in dichloromethane. Argon was

25 bubbled through the mixture during addition and for an additional 15 seconds, and the
mixture was allowed to stand at -5°C overnight. To this mixture was added approximately

90 mg of an aminomethyl polystyrene resin (0.62 meq/g, 100-200 mesh), and the mixture
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was warmed 10 reflux and shaken at 600 rpm for 3 hours. The compounds were purified
by eluting through a short plug of silica gel with 10:1 dichloromethane-methanol,
collecting ca. 1 mL fractions and pooling the product fractions (fractions analyzed by tlc in
9:1 dichloromethane-methanol to identify product). Compounds were analyzed by 500

5 MHz 'H nmr and APCI-MS (plug injection or an LC/MS protocol).
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Examples 103-107
The compounds shown in the Table below were prepared according to the
synthetic method described below.
A 10 mg (25 pmol) portion of N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-

5 yl)butyl]-4-(chloromethyl)benzamide (example 7) was dissolved in 1 mL of N,N-
dimethylformarmde in a screw-cap tube, and the appropriate amine (2 eq) was added,
along with ca, 70 mg (270 umol) of N,N-(diisopropyl}aminomethylpolystyrene beads (PS-
DIEA, 3.86 meg/g, Argonaut). The mixture was heated to 50°C and was vortexed
overnight at 500 rpm. Another ]-2 eq of amine was added and then heating and vortexing

10 was continued for a second night. The product was isolated by injection of the filtered
reaction mixture onto a semi-prep HPLC systern (Shimadzu LC-6A pumps. Rainin
Microsorb C18 column , 21.4 x 250 mm, 8 micron particle size, 60A pore, 2.9 mL/min.,
gradient elution from 2-95% B in 25 min., hold at 95% B for 5 min., where A=0.1 %
trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile, peak detection at

15 254 nm, collected 5 mL fractions). The semi-prep hplc fractions were analyzed by
reversed-phase hplc and the appropriate fractions were dried in vacuo to provide the
compound as a trifluoroacetate salt. The compound was dissolved in ca. 3-5 mL of 2:1
dichloromethane-methanol and shaken with ca. 80 mg (300 pmo}) of
diisopropylaminomethyl-polystyrene resin (Argonaut PS-DIEA, 3.86 mmol/g) for 1-2 h to

20 liberate the free amine, and then filtered and dried in vacuo to give the compound as an

amorphous solid. Each amine product was analyzed by LC/APCI-MS.

Example Structure of the Free Base APCI-MS
No. mfe
103 K, o 459.26
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Example Structure of the Free Base APCI-MS
No. m/e
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Example 108
N'-(4-(4-Amino- 1H-imidazo{4,5-c]quinolin-1-yl)butyl)-2-(2-thienyl)acetamide

NH,
N N\>
» y

This compound was prepared according to the method of Examples 68 - 102.
(DMSO-d¢) b 8.28 (s,1H), 8.09 (m,2H), 7.70 (d,}=7.9Hz,1H), 7.54 (1,J=7.9Hz,1H), 7.36
(tJ=7.3Hz,1H), 7.28 {dd,J=0.9Hz, J=5.2Hz,1H), 6.88 (dd,]=3.4Hi, J=5.2Hz,1H), 6.82
(d,J=3.1Hz,1H), 4.63 (t,J=7Hz,2H), 3.56 (s,2H), 3.10 (q,J=6.5Hz,2H), 1.85
(quintet,}J=7.5Hz,2H), 1.46 (quintet,J=7.5Hz,2H) MS (APCI) m/e 380.22 (M+H).

Examples 109 - 119

The examples in the table below were prepared using the synthetic method
described in Reaction Scheme II1.

1-(4-Aminobutyl)-1H-imidazo[4,5-c]quinolin-4-amine (10 mg, 0.04 mmol) was
suspended in 10 mlL of dichloromethane in a threaded test tube. The acid (0.05 mmol)
was added and the mixture was briefly vortexed. To the mixture was added 1-[3-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (EDC, 10 mg, 0.05 mmol)
and the mixture was shaken overnight at ambient temperature. To the tube was added
about 90 mg of aminomethylpolystrene resin {(Bachem, ~1 meq/g, 100-200 mesh) and the
mixtures were heated to reflux and shaken overnight. The mixture was then filtered to
remove the resin, and was purified by semi-preparative reversed-phase HPLC (Rainin
Microsorb C18 column, 21.4 x 250 mm, & micron particle size, 60A pore, 10 mL/min.,
gradient elution from 2-95% B in 25 min., hold at 95% B for 5 min., where A=0.1 %
influoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile, peak detection at
254 nm for triggering fraction collection). The semi-prep HPLC fractions were analyzed
by LC-APCI/MS and the appropriate fractions were combined and lyophilized to provide
the trifluoroacetate salt of the desired amide. The compounds were analyzed by LC-MS
(APCI).

105



NAz oz
00/ 76505 1 0 DEC 2003 PCT/ US00/ 15702 Exanpl es 103-107 The conpoun

in the TAPEVBED W were prepared according to the

N CL

QNt6e z x

descri bed below. A 10 ng (25 pnol) portion of
' -[4-(4-am no-| Himdazo[4,5-c]quinolin-I- 5

yi ) but yl

N, N- di rreﬁﬁ?’?"f;%}m‘?ie

A (chl ar onmat

hul\hnn79n1dn (nvnnhl

T oT A AR |

W 10 DEC 2003 PCT/ US00/ 15702 -

ormound bs B 2003
synt het PETAS0#B02

mL of
itne (2

overni ght at 500
ng 10

hol d at
| %
| ected 5

eq) was | T ga. 70 Mg (270 an|) of 2
N, N- (di i sopr opy ani nomet hy| pdl ystyrene beads (PS{ DI EA, 6@.‘@6 megl @,
Argonaut)). The m xture atfhd to 50C and was Vort exed
rpm Anof her 1-2 eq of added and then heating and vort exi
was cont] nued for a se¢ The product was|isol ated by injeg¢tion of
the filtered reaction Lo a sem -prep HPLC system ( Shi magzu LC 6A
punps. Rainin Mcrosorb C18 col u mm 8 mcron parti¢le size,
60A pore, 9.9 nmL/min.,| gradient elution fropmZ2-95%B in 25 mn..
95% B for 5 min., where A=01 % trifN~gOrodcetic acid/ water and B=0.
trifluorpacetic acid/acetonitrile, peal de ionfat 15 254 nm col
mL fractjons). The senl-prep hplc fractiond were anal yzed by
rever sedt phase hpl ¢ and the appropriate fr onsiwere dried in vagcuo to
provide he nnwncund bs—a—trifl uoroacetate . -salt The nnnpnund \WAS
di ssol ved chl03. 5 n{ of B 364.15
2N
oD
N

Pad

o
111 NH, 42798, 429.97

N N\>

PN

\\\‘ cl
N
o

112 NH,

323.19 ,

106



di chl or omet hane- net hanol

f or

vacuo to give the conpound as an

1-2 WaW/7e®s| i berate the free am ne,

and shaken with ca. 80 ng (300 }Jnol) of
di i sopropyl am nonet hyl - pol ystyrene resin (Argonaut PS-DLlEA, 3.86

10 PS'F 2003

and then filtercHCAEASOYHIS'EH i n
anor phous solid. Each am ne product was

anal yzed by LC/ APClI - M5. Exanple Structure of the Free BaseAPCl -MS No.nl e

r,.4 103N—==N454_26 N 0O 103 WD 00/76505 10 C 2003 PCT/US00
Exanpl e_StE"‘GE’PlE’rIgmBPCrt he Fre8UbsdEsapidienBaseo. m e 104.Osered Mass1 |
a 105NFi 48031 N I~ 0O PHH?—SZJ.J‘L N G—W 370.18
NN
PR
N
R
O
N
H\W/__/ﬂk\
O
114 NH,, 452.10
N
N
| >
N
R
F F F
m F
S F F
115 NH, 336.16
N XN
l >
=N
\ L
N\W/\v/4¢
H
O
116 NH, 338.20
N
| YOS
N

107

15702
N NCO



FJ~ 1 ,~ N a 107501. 32
PCT/ USO

1) bty P9

according to the nethod of Exanples 68 -

N-_

| ) acet am de
102. 5 (

_ vi i{Gry C N a 104 WO 00/ 76505 10 p@CDE
gExarrpl e 108 N'-(4-(4-Amino- | Him dazo[4,l5- /ngnrgg 2i n-
=t hi eny

NH2 N Thi s conpound was

BOR03
repar e

DVBO- d6) S 8.28 (s,1 H),

8.09 (m2H), 7.70 (d,J=7.9Hz,1 H), 7.54 (t,J=7.9Hz,1 H), 7.36

(t,J=7.3 } (o, 3= ] ] 2Rz, 36 88 (WU =3 Az,

S5 2 | P Ngmoer, 5257, %reﬁ?%ﬁ%ﬁt J=THz, %?’%?%%?fs, oH), 3.10
(g, J=6.5Hz, 2H)1,171. 85 {(qui Mgt , J=7.5Hz, 2H), 1.46 | qui nt @84 Je&7. 5Hz, PH) M5
(APCl) me 380.22 (MrH). 10\ Exganples 109 - 119 The exanples in the| table
bel ow were prepared usindﬂth: synthetic nmet hod described in React]on
Scheme II11. |-(4-Am ndb Y>+K i m dazo[ 4, 5- c] qui hol i n-4-am ne (10[ ng, 0.04
nmol ) S suspended in mL of dichloronethane | n a threaded tesf tube.
The acid (0.05 nmol) |1 s add and the m»ure was briefly vorfexed. To
the m xfure was added |1-[3 (di net ani no) prop$! )+ 3- et hyl car bodi i n§ de
hydrochlori de (EDC, 14 ng, 0.05 mmﬂg%ﬁfuuL47ﬂ§rﬁxture was shaken pverni ght
at anbi ent tenperaturg. To the tube added Cabput 90 ng of

am none
m xt ure

hyl pol ystrene

1

resin (Bachem -©1 neq/g,

0-200 nesh) and {t he

t _ The mxture_was then

filtered to 2d1Bemove [the ME&in, and was purified by sed98.p¥eparatij ve
rever sed- phase HPLC ( Rai nj+ crosorb C 18 colunn, 21.4 x 250 nm{ 8 m cron
particl e size, 60A porle, /tin., gradient elution from2-95%B in 25
mn., hold at 95% B far whn. N where A=O.1 % trj|fluoroacetic acid/ water
and B=0[1 % trifl uorogqcg aci d/acetonitrile, peak detection at [254 nm
for triggering fractign collectiopn). The sem -prep HPLC fractions were
anal yzed
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Examples 120 - 146
The examples in the table below were prepared using the synthetic method
described in Reaction Scheme V above.
5 Part A
1-(4-Aminobutyl}-1H-imidazo[4,5-c]quinolin-4-amine (25 mg, 0.1 mmol) was
suspended in 5 mL of dichloromethane in a threaded test tube and the aldehyde (about 0.1
mmol) was added. The mixture was heated to reflux and was vortexed at 500 rpm for half
an hour. The mixture was allowed to cool for a few minutes and then sodium
10 triacetoxyborohydride (38 mg, 0.18 mmol) was added. The mixture was shaken at

ambient temperature for 3 days, then was guenched with 0.5 mL of methanol and
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25 by LC-APCI/ MS and the appropriate fractions were conbined and (!IJ] Dﬂ; 2003
Iyophlllzedto rovide the trifluoroacetate salt of the desired am de. e
conpound¥ nal yzed by LC-M5 (APCl). 105 WD 00/ 76505PETRSPELS78003
PCT/ US00/ 15702 Exanpl e Nunber Structure of Free BaseCbserved Mass
109NH2464. 18 N N \ N/ N H OllONH2364 I5 NN \>NN HII LJO11
| NH2427. 98 429, 97 NT% HO 112NH2§283 19 N

€ mixt 1ed b

evdporaied 1o dryncss ure was puri y semi-preparative reversed-phase
HPLC (Rainin Microsorb C18 column, 21.4 x 250 mm, 8 micron particle size, 60A pore,
10 ml/min., gradient elution from 2-95% B in 25 min., hold at 95% B for 5 min., where
A=0.1 % trifluoroacetic acid/water and B=0.1% triflucroacetic acid/acetonitrile, peak

5 detection at 254 nm for triggering fraction collection). The semi-prep HPLC fractions

were analyzed by LC-APCI/MS and the appropriate fractions were combined and
lyophilized to provide the trifluoroacetate salt of the desired secondary amine. The
compounds were analyzed by LC-MS (APCI).
Part B

10 The secondary amines from Part A (about 3-30 pmol as the di-trifluoroacetate salt)

were each dissolved in 1 mL of pyridine, and about 10 equivalents of a 0.1 M solution of

acetic anhydride in dichloromethane was added. The mixtures were allowed 10 stand for 1

hour and then 200 pL of methanol was added. The mixtures were evaporated to dryness

in a vacuum centrifuge. The mixtures were purified by semi-preparative reversed-phase

15 HPLC as in Part A. The compounds were analyzed by LC-MS (APCI).

Example Number Structure of Free Base Observed Mass
120 NH, 418.1
PR
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121 NH, 466.0.468.0
N
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N \>N H O 106 10 DEC 2003 i WO 00/ 76505 PCT/US00/15702 Exanple {( DEC 2003

Number St r, f Free BaseObhserved Mass 113NH2370.18 N N -1~ 01
HO 114N$§§‘§5‘%88 NN \>NF F~N FF pctldodhsiil

Example Number

Structure of Free Base

Observed Mass

122

482.0,484

123

460.1

124

422.0

125

467.0,469.0
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F HF 115NH2336.16 NN \> NN H O 116NH2338.20 N N N~ H 11 1071 WJEC 2003
00/ 76505_10 DEC 2003 PCT/ US00/ 15702 Exanpl e Nunmber Structure of Free

BaseChseMRY/108ES 117NH2384.20 NN O N p H O 118NH2368. FETRY$Q0/15702

Example Number

Structure of Free Base

Observed Mass

126

467.0,469.0

127

530.0

128

456.0.458.0

129

424.0
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\>N N HOO119420.30 NH2 N N N H O Exanples 120 - 146 The eb(anmE@szggg
in the table bel ow were prepared using the synthetic nethod _described in
React i on YW above. 5 Part A PCT/US00/15702

1- (4- Ami nobutyl)-1H i m dazo[ 4,5-c]quinolin-4-anmne (25 ng, 0.1 muol) was
suspended in 5 nL of dichloromethane in a threaded test tube and the

al dehyderfabott—0—1—mpt)y—v dded—Themxtur vWafl ux and
was vorte§’é"ﬂn§5 I%B'Bb'errpn for ﬁgrpﬁlurca#ﬁgaﬁaserhe mi [xt U BSERS ft°owed to cool
for a few m nutigg and then swel um 10 triacetoxybdrohydrigg;(38 ngj 0.18
mmol ) wajs added. The m xt ureiwasg, shaken at anbi gnt tenperature fpr 3 days,
t hen was| quenched with 0. SN o?q\>met hanol and | 208 10 DEC 2003 WD 00176505
PCT/ USO0y | 5702 evapora]te ‘ wness. The mi xturle was purified by
sem -preparative reversjed HPLC (Rainin Mdrosorb C 18 colum, 21.4 x
250 mMmm B mcron partic|l e~s pore,. 10 ni/|m n., gradient e|lution
from2-956%B in 25 mn.|| hol-dpyat 93%B for 5 mn.}, where A=0.1 ¢
trifluorpacetic acid/ water and\B=0.1%trifl uoroagetic acid/aceton|trile,

peak 5 detection at 254 nm for hggerifig fractign collection). The
sem -prep HPLC fractions 0
O
/
131 NH, 448.1
N
N
! >

132 NH, 416.1

133 NH, 406.1




were anal yzed by LC-APCI/MS and the appropriate fractions were co |¢:ﬁ %
| yophilized to provide the trifluoroacetate salt of the desired seco [f/l 03
am ne. TH®9g6¥50unds were anal yzed by LC-M5 (APCl). Part PET{¢S0¢p3/02
secondary am nes fromPart A (about 3-30 pnol as the di-trifluoroacetate
salt) were each dissolved in | nL of pyridine, and-about 10 equival ents of

a 0.1 Mrseluti+en—o acete—anhydrideindichloronet hane was added. The

mi Xt ur e ERETRIEANIBRER {0 st averchuss of Frasdiase and t henObergvesi Mass net hanol was

added. The M XQres Wele evgporated to drymess [ a vaeggmeentyifuge. The
m xture$ were purified{by sénf-preparative reverjsed-phasée 15 HPLC as in
Part A. [The conpounds Wwer & aRe ed by LCGM (ARCI). Exanple

Nurber St ructure of Frep Ba erved Mass 120NH2418.1 NN \> N [O~N~- O
121NH2466. 0, 468.0 N N |\ WO 00176505 1 O |DEC 2003 PCT/ USP0O1/ 15702
Exanpl e| Nunber St ruct ur g se(bserved Masls 122NH2482.0,484 NN \> N
Br

135 NH, 378.0

136 NH, 416.1

137 NH, 410.0
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O OH 123NH2460.1 NN O\ N O 124NH2422.0 NN \> N\ N~ O C 125-
NH2467.0,469.0 NN Q ON C 110 10 DEC 2003 WO 00/ 76505 PCT/ usoo/ 187BEC 2003
Exanpl e NYRI98FEWFUct ure of Free BaseCbserved Mass 126NH246 R GF/UGIIGON N \ >
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O P1=0 O 127NH2530.0 NN \> Ncl / S N- 128NH2456.0,458.0 N N \ ¥ NJEC! 2003

O C

Exanpl e Nunmber Structure of Free BaseCbserved Mass 130NH2448.1 N N

129MWdRdi27ss N N F F 111 wo o0On650s 10 DEC 2003 PCHYS90ASHR2

Example Number Structure of Free Base Observed Mass
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O O 131NH2448.1 NN >N \ NOO O 132NH416.1 NN \> N N O 133jDRED083

NN \ N
Exanpl e

10

15

~ --jr O 112 i WD 00/ 76505 10 DEC 2003 PCT/ USQO0/ 75702
N e

ucture of Free BaseObserved Mass 134NH2378CHUS0VN(2

Example Number Structure of Free Base Observed Mass

146 NH, 478.1

Examples 147 - 159

The compounds in the table below were prepared using the synthetic method of
Reaction Scheme 11 above.

1-(4-Aminobutyl)-2-methoxyethyl-1H-imidazo[4,5-c]quinolin-4-amine (50 mg)
was placed in a 2 dram (7.4 mL) vial. Diisopropylethylamine (1.2 eq)and
dichloromethane (1 mL) were added. A solution containing the carboxylic acid chloride
(1.1 eq) in dichloromethane (1 mL) was added. The vial was placed on a shaker for about
2 hours at ambient temperature. The reaction mixture was analyzed by LC/MS 10 confirm
the formation of the desired product. The solvent was removed and the residue was
purified by semi-preparative HPLC (Capcell PakC18 column. 35 x 20 mm, 5 micron
particle size, 20 mL/min., gradient elution from 5-95% B in 10 min., hold at 95% B for 2
min., where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic
acid/acetonitrile, peak detection at 254 nm for triggering fraction collection). The semi-
prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions were

combined and lyophilized to provide the trifluoroacetate sait of the desired amide.
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Ni 135NH2378.0 NN \> N 136NH2416.1 NN \> N 137NH2410.0 N M\lDEg 2003
113 WO Og/ 70%7‘-}7%% 10 DEC 2003 PCT/ US00/ 15702 Exanpl e Nunmber Structure of Free
BaseObser' Vel f8%s 138NH2438.0 NN \> N O 139NH2468. 1 N N P§TU§§0/15702

Example # Structure of the Free Base APCI-MS m/e
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1 O O 140NH2433.0 N N
O 10 114 WO 00/76505 1 0 DEC 2003 PCT/ US00/ 15702 Exanpl e Number

of Free B&E»8SeT ved Mass 142NH2512.0 N N
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was placed in a 2 dram (7.4 nL) vial

/'\ No~- o0 Exanples 147 -
were prepared using the synthetic nmethod of

159 The conpounds in the table
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Examples 160 - 168

The compounds in the table below were prepared using the synthetic method of

Reaction Scheme 111 above.

1-(4-Aminobutyl)-2-methoxyethyl- 1 H-imidazo[4.5-c]quinolin-4-amine (50 mg),

the carboxylic acid (1.0 eq.) and dichloromethane (3 mL) were placed in a 2 dram (7.4

mL) vial. A solution containing 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide

hydrochloride (1.1 eq) in dichloromethane (1 mL) was added. The vial was placed on a

shaker for about 2 hours at ambient temperature. The reaction mixture was analyzed by

10

was
tion
ed

ol d
1 %
ering

to
03 WO

LC/MS to confirm the formation of the desired product. The solvent was removed and the

residue was purified by semi-preparative HPLC (Capcell Pak C18 column, 35 x 20 mm, 5

micron particle size, 20 mi/min., gradient elution from 5-95% B in 10 min., hold at 95%

B for 2 min., where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic

acid/acetonitrile, peak detection at 254 nm for triggering fraction collection). The semi-

15

prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions were

combined and lyophilized to provide the trifluoroacetate salt of the desired amide.
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148NH2 CH, 396.2 NNON ON H 149NH2 CH410.2 NO 6C N O H N 150(NBEC 2003
/cH 424.2 1 NNON\--~ ON H 117 WO 00/ 76505 1 0 DEC 2003 PCT/ US00/ 15702
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N ON HCH3 153NH2 CH3458.2 NN, N--0 N O NH He 154NH2 CH BREBER 2003
NO 11 N. O N _ H 118 1 0 DEC 2003 i WD 00/ 76505 PCT/ US00/ 15702
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Example # Structore of Free Base APCI-MS my/e
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N H 156NH2 i 043474 2 NNON ON H CH3 H3C cH3 157NH2 cH34ve. 3l fi BEC 7003
N \-~ 0. N H 119 10 DEC 2003 WO 00/ 76505 PCT/ US00/ 15702 Exanpl e
#Struct @ Y% Free BaseAPCl-M5 nle 158NH2 CH3478.3 N (PCIUS00NS702

Example # Structure of Free Base APCI-MS m/e
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Example 169
N' ~[4-(4-Amino-2-(4-methoxybenzyl)- IH-imidazo[4.5-c]quinolin- 1-yl)butyl]acetamide

Trifluoroacetate

Using the method of Examples 147 - 159 above, 1-(4-aminobutyl)-2-(4-
methoxybenzyl)-1H-imidazo{4,5-c]quinolin-4-amine was reacted with acetyl chloride to
provide N'-[4-(4-amino-2-(4-methox ybenzyl)-1H-imidazo[4.5-c]quinolin-1-
yl)butyljacetamide Trifluoroacetate. APCI-MS m/e 418.2.
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\_~ON HHICGO O0-CH 3 159NH2 CH3484.30 NO N H3 O N H ExqfioDEE 2003
160 - 168 The corrpounds in the table bel ow were prepared using the

synt het i VAP E0f Reaction Schene 111 above. 5 PCT. 309’15702

1- (4- Am nobutyl) - 2-met hoxyet hyl - | Hi m dazo[ 4, 5-c] qui nol i n-4-am ne (50 ng),
the carboxylic acid (1.0 eq.) and dichl oronethane (3 nL) were placed in a 2
dram (7.4 nl) vial. A solution coptainin

1- [ 3- (di net hyl ami no) propyl ] - 3- et hy E%IT‘HIGEI??%QI hydrochl oride (1.1 eq) in
di chl or onet haneThd cRmpias addasle bIlas Wird

about 2 hours at anbi ent t enper at ur e. T’ﬁgp{ ctloﬂ}:ﬁ&]ll re &g@gﬁglégé

10 LC/ M5 tlﬁc@@mfbfrwi)h]e’fflmndmoi%cmumdm-lﬁemmeednptlmchpptqprfﬁttecastmyc\yhnucm!/as
renoved a fi by sem -preparative HPLC (Capcell Pak
C18 col urrﬁg1 %ﬁgﬁno?gxw@tﬁﬁq "p@gti cle size, 20 nL/nin., gradient

el utison fro_m5 95%B in 10 mn., hold at 95% B for 2 mn., where A=0. |I' %
trifluoroacetic acid/water and B=0.1 %¢trifluoroacetic acid/acetonitrile,
peak det ectilorExample# m for tri §g'e¢mregoffthaEte|e(Baseol | ect i &PCIl-MBemgenij- 15

prep HPLC frach—w VE—and-t-he—appropriate
fractions were ingd and | yophilize 3pr ovide thel trifH8drdacet ate
salt of the |desired amide. 120
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Examples 172 - 174
The examples in the table below were prepared according to the synthetic method
described in Reaction Scheme VI above,
10 Part A
A catalytic amount of platinum (IV) oxide was added to a solution of 1-(4-
aminobutyl)-2-methoxyethyl- 1H-imidazo[4,5-c]quinolin-4-amine (7.7 g, 24.5 mmol) in
trifluoroacetic acid (250 mL). The reaction mixture was hydrogzenated at 50 psi (3.44 X

10° Pa) on a Parr apparatus. The progress of the reaction was monitored by LC/MS.
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1 0 DEC 2003 WD 00/ 76505 PCT/ US00/ 15702 Exanpl e #Structure of Free 10 DEC 2003
BaseAPCl - M5 rf/e 160NH2 CH3381.2 jNON O N H 161NH2 CH3382.2 N NO 11
C N O NWQUAESHS cHp 162NH2 CH3408.3 NN ON O N H cH3 PCT/US00/15702

Addiuonal catalyst was added 7, 11, and 17 days after the stan of the reaction. After 25
days the reaction was complete. The reaction mixture was filtered through a layer of
Celite® filter aid 1o remove the catalyst and the filtrate was concentrated under vacuum.
The residue was combined with 1 N hydrochloric acid (100 mL) and stirred overnight.

5 The mixture was made basic (pH = 11) with ammonium hydroxide and then extracted with
dichloromethane (3 X 300 mL). The extracts were combined and concentrated under
vacuum to provide 3.5 g of 1-(4-aminobutyl)-6,7,8,9-tetrahydro-2-methoxyethyl-1H-
imidazo[4,5-c]}quinolin-4-amine as a sohd.
Part B -

10 Using the method of Examples DC 147 - 159 above. The material from Part A

was reacted with the appropriate acid chloride to give the desired-amide.

Example # Structure of the Free Base APCI-MS m/e
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163NH2 CH3426.2 NND 11 N DN H %CH3 0 121 1 0 DEC 2003 WOldb/DEESQ803
PCT/ US00/ 15702 Exanpl e #Structure of Free BaseAPCI-M5 r /e 164NH2 / CH3434. 2

NN O | PCT/US0G0/15702
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Example #

Struciure of the Free Base

APCI-MS m/e
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436.2

Examples 175 180

The examples in the table below were prepared according to the synthetic method

of Reaction Scheme IIl above using the general method of Examples 160 - 168.

5
Example # Structure of the Free Base mass
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z CH;,
N O
DR
=N
N
H
O
176 NH, CH,§ 419.1
XN O
N g
2
\ 73
N
T
N
H
O

126




165NH2 CH3440.2 NN-ON ON HO 0 CH3 166NH2 CH3 478. 2 :

N no 11 10 DEC 2003

\--~ON H5 CH3 122 10 DEC 2003 WD 00/ 76505 Example # 167 168 CH3 O

PCT/ USOOESATSS08PC) - MS nVe 492.3 500.2, 502.2 d 5 PCT/US00/15702
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Exanpl e 169 N ' -[4-(4-Am no-2-(4-net hoxybenzyl)- 1 00
H i g1pdaz ‘i} 84 gw nolin- | -yl)butyl]acetam de Trifluoroacetate NI1—|£] DEC 2003
Structure Of VEF Q2 Base N HNIO Usi ng the method of Exanpl edCTAB00/13799

above, 1-(4-am nobutyl)-2-(4

met hoxybenzyl) 1H i m dazo[ 4, 5-c] qui nol i n-4-am ne was reacted with acetyl

chI oride - -

-[ 4- (4- am nolu&z!l Ezymat hoxybenzy! ) STRERH fdboFiee Basq qui nol i|n-1 - mass
yl)butyl]dbbta ||||1UU|GaCG+ﬁtC APG—MS-rule 418 2 123 10 DEC 2003 WD
00/ 76505 {PCT/ Ugg& 15702 Exanpl eg''270 & 171 Theg;_rarrpl es inthe 48012 bel pw

were prepared by reacting 1-(4-am noputyl)- 2ﬁ$
met hoxybenzyl ) - 1H i m dazo[ 4, B c] i n-

carboxylijc acid wusing|the t hod |of
#Structurje of the Free|Bas
N H-Nd-CH 3

ne wiff h~she dppropriate
le 160 - 168/ 5 Hxanple
e O CH3 BHZ 1701 1, 481.2 N[O

O

CYTOKINE INDUCTION IN HUMAN CELLS

An 1n vitro human blood cell system was used to assess cytokine induction by

compounds of the invention. Activity is based on the measurement of interferon and

5 tumor necrosis factor (a) (IFN and TNF, respectively) secreted into culture media as
described by Testerman et. al. In “Cytokine Induction by the Immunomodulators

Imiguimod and S-27609", Journal of Leukocyte Biology, 58, 365-372 (September, 1995).

Blood Cell Preparation for Culture

10 Whole blood is collected by venipuncture into EDTA vacutainer tubes from
healthy human donors. Peripheral blood mononuclear cells (PBMCs) are separated from
whole blood by density gradient centrifugation using Histopaque®-1077 (Sigma
Chemicals, St. Louis, MO). The PBMCs are suspended at 3-4 x 10% cells/mL in RPMI
1640 medium contaiﬁing 10 % fetal bovine serum, 2 mM L-glutamine and 1%

15 penicillin/streptomycin solution (RPMI complete). The PBMC suspension is added 10 48
well flat bottom sterile tissue culture plates (Costar, Cambridge, MA or Becton Dickinson
Labware, Lincoln Park, NJ) containing an equal volume of RPMI complete media

containing test compound.

20 Compound Preparation
The compounds are solubilized in dimethy! sulfoxide (DMSO). The DMSO

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

wells,



NH2 NN 1~ 171N 481.2 O N H N Exanples 172 - 174 The exanpl qs[]iduEG 2803
t abl e bel.ow \éﬁé&\/prepared according to the synthetic nmethod _described 1n
React i on %C(H) | above. 10 Part A A catalytic amount of FTAY$%dmit1 v

oxi de was added to a solution of 1-(4-

am nobut yl ) - 2- met hoxyet hyl -1 H-i m dazo[ 4, 5-c]quinolin-4-amne (7.7 g, 24.5
mml) in . trifluoroacetic acid (250 nL). The reaction m xture was
hydrégena%gbgtlgbo psi (3.44 X 105 Pa) on a Parr apparatus. The progress

of the reacti orherslutienidf eseeompolkid Vadddd 2t & ;N9 ([ DiEe R0 VIR FaMI
PCT/ US00/ 15702 Additional catalyst was added 7, 11, and 17 days after the

start of €¢/BPletsaand spal (hxes folpsr emipdd)idiitivasereimptendbe PRNCotispendibe is
reaction m’e}gt lter aid to

|} h l.ayer of Celite(r) fi
remove the cazlit‘d é‘?@@ﬁg%“&f ltsﬁ{e'%? F{;@aﬁ g’?) g‘l mv\‘?gg “Bé’ﬁ'géﬁe{ ﬁﬁ%ﬁc@a"P&Hé% FORFEBURHA™S Fhe
resi due wer desitdd nRdge WIhb fihal\diy ekt ioh Of PBMCIsdsdeAO6n M t 5-2RA oS chllggd.
overnight. 5 The m xture was made basic (pH = 11) w th amoni um hydr oxi de

and then &he pldesae gptased withistesile plastirlids, rExod so0lymny themhiscubatadfot £8 wer e
conbi ned t u N ac Q.provide 3.5 g of

1704 am nob RGBS o b AORRet byt - 14

I m dazo[ 4, 5-c]Jquinolin-4-amne as a solid. Part B 10 Using the nethod of
Exanpl es DC 147 - 159 above. The nmaterial fromPart A was reacted with the
appr opr i aBeREAM chl oride to give the desired-anide.

10 Following incubation the plates are centrifuged for 5-10 minutes at 1000 rpm
(~200 x g) at 4°C. The cell culture supernatant is removed with a sterile polypropylene
pipet and transferred to sterile polypropylene tubes. Samples are maintained at 30 to -
70°C until analysis. The samples are anaiyzed for interferon (a) by either ELISA or
bioassay and for tumor necrosis factor (a) by ELISA

15

Interferon Bioassay Analysis

Interferon is determined by bioassay using A549 human lung carcinoma cells
challenged with encephalomyocarditis. The details of the bioassay method have been
described by G. L. Brennan and L. H. Kronenberg in "Automated Bioassay of Interferons

20 in Micro-test Plates”, Biotechniques, June/July, 78, 1983, incorporated herein by
reference. Briefly stated the method is as follows: A549 cells are incubated with dilutions
of samples or a standard interferon at 37°C for 24 hours. The incubated cells are then
infected with an inoculum of encephalomyocarditis virus. The infected cells are incubated
for an additional 24 hours at 37°C before evaluating for viral cytopathic effect. The viral

25 cytopathic effect is quantified by staining with crystal violet followed by visual scoring of
the plates. Results are expressed as alpha reference units/mL based on the value obtained

for NIH Human Leukocyte IFN standard.

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

30 Interferon (o) concentration is determined by ELISA using a Human Multi-Species

kit from PBL Biomedical Laboratories, New Brunswick, NJ.



Exanpl e #Structure of the Free BaseAPCl-M5 mle 172NH2 CH3422.2 N N_Q (N DET N003

H 1 173Nedoghéad- 1 >/10o ON H N 125 1 0 DEC 2003 VO 00/ 3653R%s01570
PCT/ USOOY | 5702 Exanpl e #Structure of the Free BaseAPCl - NG FetRpyssny

CH3436.2 NNON O N- N' 5 Exanples 175 -180 The exanples in the table
bel ow were prepared according.to the synthetic nethod of Reaction Schene

|11 above usi NgThM@r 861858kt B9 ENe)EXATRLES: i]s%témﬂﬁz%'usﬁ&aﬁﬂﬁ kits
#Structure of the Free Basenass
available from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or

Pharmingen, San Diego, CA.
The table below lists the Jowest concentration found to induce interferon and the
5 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 “***” indjcates that no induction was seen at any of the tested
concentrations (0.0001, 0.001, 0.01, 0.1, 1 and 10 uM). Unless otherwise indicated, the

interferon biosynthesis was determined by ELISA.

10
Cytokine Induction in Human Cells
Example Lowest Effective Concentration (uM)
Number Interferon Tumor Necrosis Factor
1 0.37 10
3 0.37 1.11
4 0.04 0.37
5 0.04 0.37
6 0.12 1.11
7 1.11 **
8 0.04 * ok
9 0.37 3.33
10 3.33 *x
11 1.1] **
12 3.33 **
13 1.11 3.33
14 3.33 *x
15 3.33 **
16 1.11 30
17 3.33 10
18 3.33 *x
19 10 **
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175NH2 CH 408.2 3 NN ON
DEC 2003._WD 00/ 76505 PCTI

H 176NH2 CH 419.1 3 NNON N N H OQDECLQuUI
U 1
177NH2 CHY765053 N1 N O N

702 Exanple #Structure of the Free Basenass

01
SOO 15
N HS 0 178N H 2 CH 446.2 PCTUS00/15702

Cytokine Induction in Human Cells
Example Lowest Effective Concentration (uM)
Number | Interferon Turnor Necrosis Factor
20 3.33 **
21 0.12 1.11
22 0.37 10
23 1.11 **
24 0.12 3.33
25 3.33 ) ok
26 0.37 10
27 ** oK
28 0.12 **
2% 0.12 w0
31 1.11 **
32 3.33 **
33 0.37 **
34 > 3.33
35 1.11 *ox
36 1.11 10
37 0.37 **
38 0.12 3.33
39 3.33 xx
40 0.37 30
41 1.11 *ox
42 30 3.33
43 0.12 wx
44 1.11 *ok
45 3.33 Hx
46 * 10
68* 1.11 10
69* 0.12 1.11
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3 NONOH/

RIS

PCT/ US00/
human bl ood cel

00/ 76505

of the invention.
tunor nedrosis factorc ghnglﬂﬁﬁeglgmmén@&%ctlvery} Seq

s # 180 Structure of the Free Base 0 10 DE
ss 480. 2 CYTOKI NE | NDUCTI ON | N HUVAN CELL
system was used to assess cytokine induction by conpounds
Activity is based on the neasurenent of

medi a as |described by Testerman et,._al "Cyt oki ne | ndy

runomod e ”1ﬂHLM?E?EﬁQ%UE?TE‘E?E?‘E“?&M?L,Li“..k

gl6(5);)g7i25 (?gl%lg’ ?rgr by TV }Bﬁﬁﬁ(ﬁf’:r;, nt o UBRSFANGEARNIE BaGHRYT ¢
70%* 0.37 3.33
71* 0.12 3.33
72* 0.37 10
73* 0.37 10
74% 0.37 10
5% 1.11 *ok
76* 3.33 *x
T* 1.11 10
78* 0.12 10
79% 0.37 >
80* 1.11 10
81+ 3.33 30
82* 0.12 10
83 1.11 **
84* 0.12 10
85 1.11 10
86 1.11 10
87 3.33 30
88 10 * %
89 1.11 10
50 333 10
9] 3.33 *x*
92 3.33 >k
93 1.11 30
94 0.04 3.33
95 333 30
96 0.37 10
97 0.12 _J 3.33

O 179NH2 CH 453.2 S NNO NCH3 SN N HCH3 0 127
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interferon and 5
reted into culture
ction by the
ocyte Biol ogy, 58,
ture 10 Whol e
ubes from



heal t hy human donors.

Peripheral bl ood nononucl ear cells (PBMCs) arg ( DEC 2003

separated from_whol e blood by density gradient centrifugation using

Hi st opaq¥Q P
suspended at 3-4 x 106 cells/nL in RPM

/1668% 7

(Sigma Chem cal s,

St.

Loui s,

ND) .

The PEMUS0GISE02
1640 medi um cont ai ni ng 10 % fetal

bovi ne ser um 2 n1\/| L glutam ne and 1% 15 penicill | n/st reptorrym n sol ution

flat bottom

Bect on Di cki nson

RPM conpl ete
The conpounds are

(RPM cornp v B-eH: added
sterile i ssue cul tur® '3 W&"&H“"@Qrﬁﬁ“ﬁdge I\/A or
Labwar e, [Ligxaaiple PRI K, NI oW O EH 0L 0T me—of
media contai nlwn% est corr%ound egd Co?fﬁehc?ﬁ%%@ rati on
sol ubi I i zechllmbdl mbt hyl Istwdrfepori de ([

contrati Aan nf

@umokNecERBFacapncent rati on shoul d

10/,\'Fnr

addition to t}l

e culture wells.

not exceed
128 10 DEC 2c§i§‘3

WD 00/ 765051 PCT/ UsG

\lUII\lbIII.I T Ut ot

0/ 15702 IHQubatlon

'he sol ution of

ing RPM conplete
'he PBMC suspensi on

test conpoundyg s afded atr pi; pM 1O the fiTst F—contai
and serial (three fold or ten fold) |[dilutions are nade. 7
is then|addé@0to the well 30in an equal vol ume33bringing
concent r at-ens—to—! 5 the desired range The final conceni

t he test conpound
rati on of PBMC

suspensi on i 401 5.

D X 106 X3 I s/ nl.

The pl at e$*are cover ¢

bd with sterile

plastic |

a 5% carbhon dioxid

ds T XE

-
o
h
=

germntt
at m)s)ghere

Ta—tten

rcubatedfor
Sepdr ation

J.O LU

10 Fol | owi ng

24 hours at 37C in
i ncubati on the

pl ates afne ceosrifpged forp.Br 10 mnutes at 1098 rpm (-200 x g) at 4C. The
cell cultwre-supernatant is rempvediwith a sterile polypiopyl ene pipet and
transferned {®stefile pol ypropyl ene tubes. Séﬁpl es are i ntained at -30
to - 70CIUNMtifzamalysrs i sanptes—are—anat-ygedfor—mierferon (a) by
ei ther ELISA or bjoassay and for tunor necrogps factor (a) by ELISA 15
Interferon Blogssay Anal ysim Interferon is detkerm ned by|bi oassay using
A549 hunan_LgQ?_gaLgLngna_gelIQ challenged with _encephall onyocarditis. The
details of th&7bi opssay méthbd have been desd,ﬁi bed by G L. Brennan and L.
H. Kr onefbergogTrAut omat g, Broassay tnt ell rons—26—+h M cro-test
Pl at es", [ Bi ot echni gues, June7 July, 78 1983 ﬁcor por ated herein by
reference. Bif®efly| stated #he nethod is as foH‘ows: A549|cells are
i ncubat e¢wi-t-h dilutions—of sanpleg or a standard interferon at 37C for 24
hours. The i hi@batkd cel | d-Hre then| infected-3 th an i nbcul um of
encephal E LGI trs Vi rug [reTnfgcted-cetiyare ineabated for an
addi ti ondl ours at 37 ioefore eval uating for viral cytopathic effect.
The viral 112 *ok

113 3.33 **

114 1.11 10

115 1.11 30

116 0.37 10

117 3.33 **

118 1.11 *%

119 * % * %

120 0.37 **

12] 1.11 **

122 3.33 **

123 3.33 %

124 I.11 333

125 1.11 *%
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25 cytopathic effect is quantified by staining with crystal violet f1o¢ W%U:’]
by visual scoring of the plates. Results are expressed as al pha refe e
uni t s/ nLYWAEYSBh t he value obtained for NIH Hunman LeukocBEBUSENISZ®Rndar d.
Interferon (a) and Tunmor Necrosis Factor (a) Analysis by ELISA 30

Interferon (a) concentration is determ ned by ELISA using a Human

Mul ti - Speet B Brunswi ck, NJ. 129
WD 00176505 10 DEC 2@@0121%6&1‘7‘@%@1%%@@%}5 necrosis fdctor (a)
( TNF) condemg,atdion[is det@(;‘g%j@ I USy %Wvﬁ—abl e from Genzyne,
Canbri dge, MA, 15R&D Syst ens, %ﬁfé*ggo‘??g, ;alor I)1arm' ngen, San Di ego, CA.
The tabl @ bidhumbet i $ts t hiatdrfar@st corjceMunadriNyrésPdPabd0 1|nduce i nterferon
and the 5 !o‘ﬁnst boncentrationfound to induce tunnr neqrosis factor for
each compound2®A "t*" indi-¥htes thdt no indudtion was sden at any of the
tested c nceq?ljati ms (014w 07871 11+—3-33,36—=and39 NM. A "***"
i ndi categ _that _no | nduction was seern at any of the tested concentrations
(0.0001, {0.0Q@28 0.p1, 0.1,343and 10 |pM. Unleggjotherwi sg indicated, the
interferpn-bigosynthesis was determ fed by FLISA. 10 CytoKine Induction in
Human Celll s ER3npl ELowest ¥ ecti ve {Concent r atfon (NM)
Nunber | ntret f‘T oot He\,rlu -s—Faet-e+—3+0—3710—30-371+—-1+1-40. 040. 37 50. 040. 37
60.121. 11 71.§q** BO. 04** "90. 373. 33 [103. 33** ﬂ?l.ll** 123. 33** 131.113. 33
143. 33** [15313p** [[61. 113G 33 ok

132 1.11 3.33

133 3.33 **

134 0.37 h *x

135 0.12 *¥

136 111 | o

137 10 *k

138 1.11 * %

139 ¥ * %

140 1.11 *

i41 0.37 *k

142 3.33 *x

143 0.12 **

144 1.11 ** !

145 1.1} *%

146 3.33 *k

148 (.01 1

149 0.001 1

150 0.001 0.1

151 0.0001 * ok ok

153 0.0001 0.1

154 0.0001 *rk

155 0.0001 1

134



173. 3310 183.33 1910** 130 10 DEC 2003 WO 00/ 76505 PCT/ US00/ 15702 Cyt(pigETe 2003
I nduction in Human Cel |l s Exanpl eLowest Effective Concentration (pM
Nurber | nt%P P¥FSHTunor Necrosis Factor 203.33 210.121. 11 2RCHYIW/15HR, 11+

240. 123. 33 253. 33**

260. 3710 27****

280.12 290.12** 311.11** 323.33* *

330. 37* * 34**3.33 351.11** 361. 1110 370. 37 380. 123. 33 393. 33** 400. 3730

411. 11 433633343012 441 11** AB3 33* A46**10 68*1 1110
Cytokine Induction in Human Cells
Example Lowest Effective Concentration (uM)
Number Interferon Tumor Necrosis Factor
155 0.01 0.1
156 0.001 1
158 0.001 ]
159 0.01 1
172 0.0001 1
173 0.001 1
174 0.001 1

*Interferon determined using the bioassay method

69*0.121. 11 131

The present invention has been described with reference to several embodiments

thereof. The foregoing detailed description and examples have been provided for clarity

5 of understanding only, and no unnecessary limitations are to be understood therefrom. It

will be apparent to those skilled in the art that many changes can be made to the described

embodiments without departing from the spirit and scope of the invention. Thus, the

scope of the invention should not be limited to the exact details of the compositions and

structures described herein, but rather by the language of the claims that follow.
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WO 00/ 76505 Cyt oki ne I nduction in Human Cel |l s Exanpl eLowest Effect

Concentration (tM NunberlnterferonTunor
71*0. 123. 33 72*0.3710 73*0.3710 74*0. 3710 75*1.11** 76*3.33** 77*1.1110
78*0. 1210 79*0.37** 80*1.1110 81*3. 3330 82*0. 1210 83*1.11** 84*0.1210°
851. 1110 861. 1110 873. 3330 8810** 891.1110 903. 3310 913. 33** 923. 33**

960. 3710 970.123. 33 PCT/ US00/ 157 p DEC 2003
Cyt oki ne I nduction in Human Cel |l s Exanpl eLowest

132 10 DEC 2605 W 00/ ToR05

Ef fective Concentration (NM

1.

wherein

R, is -alkyl-NR:-CO-R, or -alkenyl-NR3;-CO- R, wherein R,

(D

Necr osi s Fact or

70*0. 373.

A pharmaceutical composition comprising a therapeutically effective amount of a
compound of the formula ()

1s aryl, heteroaryl,

alkyl or alkenyl, each of which may be unsubstituted or substituted by one or more

substituents selected from the group consisting of;

-alkyl;

-alkenyl;

-alkynyi;

-(alkyl)o.r-aryl;
-(alkyl)g.1-(substituted aryl};
—(alkyl)o.;-hcteroaryl;
-(alkyl)o.;-(substituted heteroaryl);
-O-alkyl;

-O-(alkyl)o.s-aryl;

-O-(alkyl)g. -(substituted aryl);
-O-(alkyby.)-heteroaryl;
-O-(alkyhg.-(substituted heteroary])
-CO-aryl;
-CO-(substituted aryl);
-CO-heteroaryl;

136
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Nunber I nt er f eronTunor Necrosis Factor 981.1110 990. 373. 33 100103. 3§ Ulggg. 2083
1023. 33** 1030. 3710 104**** 1050. 1210 1063.33** 1070.1210 1080.1210 109****
1101.113.33 1111.11** 11210** 1133.33** 1141.1110 1151.1130 1160. 3710
1173.33** 1181.11** 119**** 1200.37* 1211.11** 1223.33 1233. 33**

1241.113. 33 1251. 11** PCT/ US00/ 15702 133 WD 00/ 76505 Cytoki ne I nduction in

Human Cel | s Exanpl elmﬂbsﬁfuﬁ@pﬁd{ma@qmcent ration (pM
Nunber I nterferonTunor Necrosis Factor 1263.33** 127**** 1283. 331. 11

-COOH;

-CO-0-alkyl;

-CO-alkyt;

-S(0).2 -alkyl;

-S(0)o.2 —(alkyl. -aryl;

-S(0)g.2 ~(alkyi)o.;-(substituted aryl);

-S{0)q.2 —(alkylo.,-heteroaryl,

-S{Q)g.2 —(alkyl)p. -(substituted heteroaryl),

-P(O)(OR3)3;

-NR;-CO-0-alkyl;

-Nj:

-halogen;

-NOa;

-CN;

-haloalkyl;

-O-haloalkyl,

-CO-haloalkyl;

-OH,;

-SH; and if R, is alkyl; or alkenyl, then the substituent can also bé 0X0;

or R, is
=
(C1.10akyD)-NR3-(C).10akyh-Rs
S

wherein Rs is an aryl, (substituted aryl), heteroaryl, (substituted heteroaryl),
heterocyclyl or (substituted heterocyclyl) group;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
-aryl;

~-(substituted aryl);
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1293. 33** 1301.1110 1313.33** 1321.113.33 1333.33** 1340.37** 135Q.0LDEC 2003
.1361. 11** 13710** 1381.11** 139**** 1401.11** 1410.37** 1423. 33** 1430. 12**
1441. 11** 1451.11** 1463.33** 1480. 011 1490. 0011 1500.0010.1 1510. 0001

1530. 00010. 1 1540. 0001*** 1550. 00011 10 DEC 2003 PCT/ US00/ 15702 134 1 O
DEC 2003 WO 00176505 PCT/ US00/ 15702 Cytoki ne Induction in Human Cells
Exanpl eLowest Ef f ecthaiero@othcentrati on (pM Number | nterferonTumor Necrosis

Factor 1550.010.1 15@0 Q(gll 580. 0011 1590. 011 1720. 00011
-(subsutared heteroaryl):

-heterocyclyl;
-(substituted heterocyclyl);
-alkyl -O-alkyl;
-alkyl-O-alkenyl; and
-alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
-OH;
-halogen,;
-N(R3)2;
-CO-N(R3)z;
-CO-C, .y alkyl;
-CO-0-C . palkyl;
-Nis;
-aryl;
-(substituted aryl);
-heteroaryl,
-(substituted heteroaryl);
-heterocyclyl;
-(substituted heterocyclyl);
-CO-aryl; and
-Cb-heteroary] ;
each Rj 1s independently selected from the group consisting of hydrogen; C.\o
alkyl-heteroaryl; C\.1p alkyl-(substituted heteroaryl); C, o alkyl~aryl; C,. o alkyl—
(substituted aryl) and C,.)o alkyl;
nis0to4;
each R present is independently selected from the group consisting of C;_jp

alkyl, C).10 alkoxy, halogen and trifluoromethyl,
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1730. 0011 1740.0011 *Interferon determ ned using the bioassay rretrgo@ DTQﬁ 03
present invention has been described with reference to several ento¥i t?sg
t hereof . The foregoing detail ed description and exanpl es have been provi ded
for clarity 5 of understanding only, and no unnecessary limtations are to
be understood therefrom It wll be apparent to those skilled in the art
t hat many changes can be nade to the described enbodi nents w thout
departing fromntbs BPiubktinane geepabafutdayl huaniryipad Hdurscyclyhgrougcape of
the invention should not be linmted to the e a‘ﬂitﬁ’ deﬁaaills gf t he
conposi t ingARengdY Selesterbiom e FawR PSSP e alivh Ay HOH RS PpyoPhdeio&Hguage
of the chabdmi! habafydahRw, 1aBaike:d, RRG, 2003 MM, biReSGUAKER, la8lcatbon,
pharmaceutical conposition conprising a therapeutjcall ?ffecti v %& unt of
a conpohfieroaicahanil oyl aaylglkyl; hetppengh dietsrRrylaieyly Llet@fa?ﬁéim - WP%? Yor
- al kenyi h%,’%@xaﬁ%o‘ﬂﬁ%lﬁhﬁyl@xy,'aﬁ(aﬁ’d'thﬁb,:anb,ex‘ﬁ e Qe bk a haboyc!yWerodbkemyl , each
e

of which may nsubStituted or substituted by one or nore substituents
sel ect edof # pharmimsutgaby pecerspids sali thepeqlt in copbigglion” withyy Regmppcentically jgersptable
- (al kyl) @ Jzaryl; -(alkyl)o_i-(substituted aryl); -(alkyl)o_ i

-heteroaryl;  -(alkyl)o.t-(substituted heteroaryl); -0-alkyl;
-O (alkyl)o.,-aryl; -O(alkyl)o I-(substituted aryl); -0O(alkyl)o_
i -heteroaryl; -O(alkyl)o_ i-(substituted heteroaryl); -COaryl;

- CO- (subst i t utrgd camypblition vEhatlewaareyd R, k36dfo®@nDEC 2003 - CO- (substitut ed
het eroaryl ) ;

3. The composition of claim 1 wherein R; is selected from the group consisting of

hydrogen; alkyl; a]kyl—O—aIkyl_; (alkyDg. aryl; and (alkyl)., -(substituted aryl).

4, The composi.on of claim 1 wherein Ry is aryl or heteroary} that may be
unsubstituted or substituted by one or more substituents selected from the group consisting-
| of:

-alkyl;

-alkenyl;

-alkynyl:

—(alkyl)g_|-ary1;

-(alkyl)o.1-(substituted aryl);

-(alkyl)g.1-heteroaryl;

-(alkyl)o. -(substituted heteroaryl);

-O-alkyl;

-O-(alkyl)g.-aryl

-O-(alkylo.1-(substituted aryl);

-O-(alkyl)g.i-heteroaryl;

-O-(alkyho.1-(substituted heteroaryl);

-CO-aryl;

-CO-(substiuted aryl);

-CO-heteroaryl;

-CO-(substituted heteroaryl);

-COOH,
139



-CO0H, -CO0-alkyl; -COalkyl; -S(0)0 -alkyl; -S(0)0.2 -(al kyl)ppl ymm
-S5(0o0.2 -(alkyi)o-i-(substituted aryl); -S(0OO0-2 -(alkyl)o.1l-hetero Egl,
-S(0 0-2-(alkyl)0. 1-(substituted heteroaryl); -P(O (0OR3)2;

-NR~-CO- O alkyl; -N; -halogen; -NO; -CN, -haloalkyl; -0 haloalkyl;

- CO hal oal kyl ; - OH; 25( and if R4 is alkyl; or alkenyl, then the
substituent can al st-%z ’6‘;!‘6’,1; or R4 is (C 1.10alkyE)-NR -(C 1-1Cal kyl)-Rs
wherein R is an arye_ssybstituted aryl), heteroaryl, (substituted
heteroaryl), heter ocycﬁ ]élu or (substituted heterocyclyl) group; R2 is

sel ected, fromthe ¢§{Oup:-atkysi sting of: -hydrogen; -alkyl; -alkenyl;
-aryl; -(substitut aryl )., }37 1 0 DEC 2003 -heteroaryl; -(substituted
heteroaryl); -heter @‘HSIF‘I,@ Jo(8hstituted heterocyclyl): -alkyl

o i e SRS ety ke bt ed by one o
-5(0)o.2—(alkyl)q. -heteroaryl;
-S(0)o.2—(alkyl)o.1-(substituted heteroaryl);
-NR;-CO-0O-alkyl:

-P(O)(ORy);
-Ns:

-halogen;
-NOz:

-CN;
-haloalkyl:
-O-haloalkyl;
-CO-haloalkyl;

-OH: and
-SH.
5. The composition of claim | wherein Ry is
‘@'(C1-|oa“<)’|}-NR3'(C1-1oﬂﬂ<yD'R5
6. The composition of claim § wherein Rs is 4-pyridyl.
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group consisting of: -OH -halogen; -N(R3)2; -0ONR3)2; -cod 01BEC 2003
alkyl; -COOC1L_,v alkyl; -N3; -aryl; -(substituted aryl); -heteroaryl;
-(substituted heteroaryl); -heterocyclyl; -(substituted heterocyclyl);
-COaryl; and -CO heteroaryl; each R3 is independently selected fromthe
group consi sting of hydrogen; Cl.10 alkyl-heteroaryl; Cl_10

al kyl - (supst i taipearniretgicabeythpgsit@n ¢on@iskg a eydpeuChilyeffabkyd amfsubgta t ut ed
aryl) and C, _io_al kyl; nisg$o4; each R present is independently sel ected

from t he cgmaapndehide femagle)'cl io alkyl, G ao al koxy, hal ogen and
trifluoronethyl, 138 1 0 DEC 2003 wherein the substituent(s) of the
substituted aryl, heteroaryl, and heterocyclyl groups are independently
selected fromthe group consisting of alkyl, alkoxy, alkylthio, hydroxy,
hal ogen, hal oal kyl, hal oal kyl car bonylyghal oal koxy, nitro,, alky]carbonyl,
al kenyl car bonyl, aryl carbonyl, heterojarylcarbonyl, aryl, arylalkyl,
heteroaryl, heteroaryl alkyl, heterocys N heterocycloal kyl, nitrile,

al koxycar bonyl , al kanoyl oxy, al kanot'hi o,,an igﬁthe case of a heterocyclyl
group; oxo; or a pharmaceutically ag abl e/ salt thereof, in conbination
wi th a pharnmaceutically acceptabl g wfi el 2. The conposition of claim]l
wherein Rl is hydrogen. 3. The co ionpbf claim1l wherein R2 is

sel ected fromthe group consisting hydrogen; al kyl; al kyl -0 al kyl ;

(al kyl)o-iaryl; and (alkyl)o_, -(8ubstituted aryl). 4. The conposition of
claiml1 wherein R4 is aryl or h8eeroaryl that may he unsubstituted or
substituted by one or nore substituentsgpsel ected fromthe group consisting
of : -al kyl;

wherein

R, is -alkyl-NR3-CO-R, or -alkenyl-NR3;-CO- Ry wherein Ry is aryl, heteroaryl,
alkyl or alkenyl, each of which may be unsubstituted or substituted by one or more
substituents selected from the group consisting of:

-heterocyclyl;

-(substituted heterocyclyl);

-(alkyl)p. heterocyelyl;

-(alkyl)p. (substituted "he[erocyclyl);

-O-(alkyl)p.1heterocyclyl;

-O-(alkyl)o.1(substituted heterocyclyl):

-5(0)p.2 —(alkyl)g.;heterocyclyl; and

-S(0)p.2 ~(alkyl)o.  (substituted heterocyclyl);
R; is selected from the group consisting of:

-hydrogen;

-alkyl;

- -alkenyl;

-aryl;

-(substituted aryl);

-heteroaryl,

-(substituted heteroaryl);
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-al kenyl; -alkynyl; -(alkyl)o.1l-aryl; -(alkyl)(). I-(substituted] § BEC; 2003

-(alkyl)o_,-heteroaryl; -(alkyl)o_ j-(substituted heteroaryl); -0-alkyl;
-O(alkyl)o-i-aryl; -O(alkyl)o.-(substituted aryl); -O(alky] )o_ ,

- het eroaryl; -O(al kyl)o ,-(substituted heteroaryl); -COaryl;
CO(substltuted ary)); -COheteroaryl; -CO (substituted heteroaryl);
-CO0H, 139 1 0 DEC 209 gr)o %I)P al kyl; -COalkyl; -S(O0_2 -alkyl; -S(Oo-2
-(alkyl)o_ 1-aryl; -S(0 o (ar kKyl)o i-(substituted aryl); -S(Oo_2

- (al kyl ) o_ 1-het er oafsybstitued (@)dody@l Kyl ) 0. i - (substituted heteroaryl);
-NR3-CO-0-al kyl; -P(Q(OR3)2; -N z; -halogen; -NO2; -CN  -haloalkyl;
- O hal oal kyl; -CO iz bla1Q<9]|}-‘~}’1 -OH, and -SH. 5. The conposition of claim1l

wherein R4 is (C 1- '-eﬂﬂlk&ﬁl-a)lﬁem'ﬁ {G 1-ioalkyl)-R5
-alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
-OH;
-halogen;
-N(R3)a:
-CO-N(R3)2;
-CO-Cy. p alkyl;
-CO-0-C,.1q alkyl;
-Ni:
-aryl;
-(substituted aryl);
-heteroaryl,
-(substituted heteroaryt);
-heterocyclyl;
-(substituted heterocyclyl);
-CO-aryl; and
-CO-heteroaryl.;
each Ry is independently selected from the group consisting of hydrogen; C,.jq
alkyl-heteroaryl; C).ig alkyl-(substituted heteroaryl); C,. 0 alkyl-aryl; C;.p alkyl-
(substituted aryl) and C,_\g alkyl;
nis 0to4,
and each R present is independently selected from the group consisting of C,_jo
alkyl, C,.i0 alkoxy, halogen and trifluoromethyl, or 2 pharmaceutically acceptable salt

thereof, in combination with a pharmaceutically acceptable carrier.

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

compound of the formula (Ib):
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6. The conposition of claim5 wherein RS is 4-pyridyl. 140 1 O DEa:ﬁgﬁgL§m03
A pharmaceutical conposition conprising a therapeutically effectiVve

of a conpound of the fornula (la): wherein RL is -al kyl-NR3-CO R4 or

-al kenyl -NR3-CO- R4 wherein R4 is aryl, heteroaryl, alkyl or alkenyl, each
of which may be unsubstituted or substituted by one or nore substituents

sel ected fromthe group consisting of: -heterocyclyl; -(substituted
het erocyclyl); -(alkyl)o-i heterocyclyl; -(alkyl)o-i(substituted
het erocyclyl); -O(alkyl)o-, heterocyclyl; -O(alkyl)o-,(substituted

heterocyclyl); -S(Oo.2-(alkyl)o_ihetgnpgcyclyl; and -S(0)0-2 -(alkyl)o.1
(substituted heterocyclyl); R, is seldcted fromthe group consisting of:

-hydrogen; -alkyl; -alkenyl; -aryl;, ~~(substituted aryl); -heteroaryl;
-(substituted heteroaryl); 141 10 DEC 2003 -Eeteﬁocyclyl; -(substituted
heterocyclyl); -alkyl -Oalkyl; - O alkenyl; and -al kyl or al kenyl
substituted by one or nore substitd ted fromthe O01lroup
consisting of: -OH, -halogen; - S N(R3)2; -COC _1o alkyl;
Rq
(Ib)
wherein

Ry is -alkyl-NR3-CO-Ry or -alkenyl-NR;-CO- R, wherein R, is heterocyclyl which
may be unsubstituted or substituted by one or more substituents selected from the group
consisting of:

-alkyl;

-alkenyl;

-alkynyi;

-(alkyl)g.y-aryl;
-(alkyl)q.;-(substituted aryl};
-(alkylo.i-heterocyclyl:
-(alkyl)g.;-(substituted heterocyclyl):
-(alkyDp.i-heteroaryl;
-(alkyl)o.)-(substituted heteroaryl);
-O-alkyl,

-O-{alkyDo.;-aryl;
-O-(alkyl}g.-(substituted aryl);
-O-(alkyl)o.r-heterocyclyl;
-O-(alkyl)o.i-(substituted heterocyclyl);
-O-(alkyl)o.;-heteroaryl;
-O-(alkyl)g.-(substituted heteroaryl);
-CO-aryl;

-CO-(substituted aryl);



-CO- O C110 al kyl;  -N3; -aryl;. -(substituted aryl); -heteroaryIT[] D 2003
-(substituted heteroaryl); -heterocyclyl; -(substituted heterocycCly g;
-COaryl; and -CO heteroaryl; each R3 is independently sel ected from t he
group consisting of hydrogen; C, _io alkyl-heteroaryl; Cl.io

al kyl - (substituted heteroaryl); C-10 al kyl-aryl; Cl-1a al kyl- (substituted
aryl) and C1_io al kyéﬁ?pﬂ' sQx 021]1 .and each R present is independently

sel ected fromthe gr ing of Cl.lo alkyl, Cl.10 al koxy, hal ogen
and trifluoromethyl, cey. S@bgm@lfﬂ%g&lgérggl |y accept able salt ther eof, in
combi nation with a pharnaceutically a ceptable carrier. 8. A phar ITB.CEUtI cal
conposition conpri SI E@QHI herapeutically effective anount of a conpound of
thefornula(lb) éﬁi C 2003 wherein R is -al kyl-NR3-CO- R4 or

- al kenyl - PetliYR4 is heterocyclyi which may be unsubstituted

or substi tut ed by onggglgl gpre substituents selected fromthe group

consi sting of: -alkyl; I'kenyl ; -al kynyl; -(alkyl)0_3-aryl;

-(al ky])o.:-(substi t-ﬂt@)dvaarlyjrl) (aI kyI )o_4-heterocyclyi;

-(al kyl)o_i-(substitgé@a &erocycl -(al kyl)ol -heteroaryl;
-(al kyl)o_I-(substit -O-aI kyl; -0-(alkyl)o_1-aryl;

-O (alkyl)o_i-( SUbSt—SEG‘)tO,‘?d(afﬂEMBQ, subs@uﬁt@rﬁ lél;&l[))’o. i -heterocyclyi;
-S(O)op.a-(alkyl)g.;-heterocycelyi;
-S(O)p2-(alkyl)p. -(substituted heterocyclyl);
-5(O).> —(alkyl)g.;-heteroaryl;

-5(0)o.» ~(alkyl)p.i-(substituted heteroaryl);
-P(O)(OR3);
-NR3-CO-O-alkyl;
-Ns;

0X0;

-halogen;

-NO3;

-CN;

-haloalkyl;
-O-haloalkyl;
-CO-haloalkyi;
-OH; and -
-SH:or R, s

@ (Cia0aky)-NR3-(C)gakyl}-Rs

wherein Rs is an aryl, (substituted aryl), heteroaryl, (substituted heteroaryl),
heterocyclyl or (substituted heterocyclyl) group;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
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-O(alkyl)o.,-(substituted heterocyclyl); -O(al kyl)o., -heteroaq){]{] C 2003
-O (alkyl)o _-(substituted heteroaryl); -COaryl; CO(substltuted E)

143 10 DEC 2003 -CO heteroaryl; -CO (substituted heteroaryl); -COC]—I
-COOalkyl; -COalkyl; -S(O4_2 -alkyl; -S(O0_2 -(alkyl)o., -aryl; -S
(O0o0.2 -(alkyl )o., -(substituted aryl); -S(Oo- (alkyl)o_E-heterocyclyl;
-S(0)0_2-(al kyl)rj j/ -(substituted heterocyclyl ); -S (0o0.2 -(alkyl)o_,
-heteroaryl ; (0)02 -(al kyl)O- i -(substituted heteroaryl);

-P(O (OR3) 2; -NR3 qBtaltkybryl). - N3; oxo; -hal ogen; -NO2; -CN;

- hal oal kyl ; -0-halooal kyl: -CO haloalkyl; -OH and -SH, or RAis (Ci-i
oakkyl ) -NR3- (C i, 1" '6HIR¥Y) -R5 wherein R5 is an aryl, (substituted aryl),

het er oaryl , (substl gﬁgsggmg@gﬁggﬁgw) het erocyclyl or (substituted
het erocyclyl) group, R2 is selected fromthe group consisting of:

- hydr ogen; -al kyl ; -hetab&kgmyil ;
-(substituted heterocyclyl);
-alkyl -O-alkyl;
-alkyl-O-alkenyl; and
-alkyl or alkeny! substituted by one or more substituents selected from the
group consisting of:
-OH,
-halogen;
-N(R3)a:
-CO-N(R3)2;
-CO-C.yp alkyl;
-CO-0-Cy. 0 alkyl;
-N3;
-aryl;
~(substituted aryl});
-heteroaryl;
-(substituted heteroaryl);
-heterocyclyl;
~(substituted heterocyciyl);
-CO-aryl; and
-CO-heteroaryl;
each R; is independently selected from the group consisting of hydrogen; Cy.i0
alkyl-heteroaryl; C,.jo atkyl-(substituted heteroaryl); Ci.10 alkyl-aryl; Ci.y0 alkyl—
(substituted aryl) and Cj.0 alkyl;
nis0to4;
and each R present is independently selected from the group consisting of Ci.ip
alkyl, C|.10 alkoxy, halogen and trifluoromethyl, or a pharmaceutically acceptable salt

thereof, in combination with a pharmaceutically acceptable carrier.
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144 10 DEC 2003 -aryl; -(substituted aryl); -heteroaryl; -(subst{QuDEG 2003

heteroaryl); -heterocyclyl; -(substituted heterocyclyl); -alkyl

-0-al kyl; -alkyl-0-al kenyl; and -al kyl or al kenyl substituted by one or
nore substituents selected fromthe group consisting of: -OH -hal ogen;
-N(R3)2: -CONR3)2; -COC, .14 alkyl; -COOCE_to alkyl; -N3; -aryl;
<(substituted aryl); -heteroaryl; -(substituted heteroaryl);
-heterocyclyl; -(substituted heterocyclyl); -COaryl; and

- GO het er daryl A @astbulRd off thel fagigppn@ent |y sel ected fromthe group consisting
of hydrogen; Cl.1fl alkyl-heteroaryl; C .ta al kyl-(substituted
heteroaryl); Cl 10 al kyl-aryl; C1.10 al kyl- (substituted aryl) and Cs. 10

al kyl; nisOto4; and each R present is independently selected fromthe
group consisting of C1_10 alkyl, Cl.EO al koxy, hal ogen and
trifluoronethyl, or a pharnmaceutical |l yNdbceptable salt thereof, in :
conmbi nation with a pharnaceutically acgeptable carrier. 145 1 0 DEC 2003 9.
A conpound of the fornula (1c)

wherein

R, is -alkyl-NR;-CO-R, or -alkenyl-NR4-CO- R, wherein Ry is aryl. heteroaryl,
heterocyclyl, alkyl or alkenyl, each of which may be unsubstituted or substituted by one or
more substituents selected from the group consisting of:

-alkyl;

-alkenyl;

-alkynyl.

-(alkylo.i-aryl;
~(alkyl)p.,-(substituted aryl);
-(alkyl)g.;-heteroaryl;
-(alkyl)o.-(substituted heteroaryl);
-(alkyl)g.;-heterocyclyl;

-(alkylo.1- (substituted heterocyclyl);
-O—aikyl;.

-O-(alkyl)o.i-aryl;

-O-(alkyl)g. -(substituted aryl);
-O-(alkyl)g.;-heteroaryl;
-O-(alkyl)o.-(substituted heteroaryl);
-O-(alkyl)o.-heterocyclyl;
-O-(alkyl)o.1-(substituted heterocyclyl);
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(1c) wherein R is -alkyl-NRL-CO R4 or -alkenyl-NRL-CO R4 wherein B4)iDEC 2003

aryl, heteroaryl, heterocycly], alkyl or alkenyl, each of which may be
unsubstituted or substituted by one or nore substituents selected fromthe
group consisting of: -alkyl; -alkenyl; -alkynyl; -(alkyl)o.i-aryl;
-(alkyl)o_1-(substituted aryl); - (alkyl )o. i -heteroaryl ;

- (ai kyl )o_l-(substi_tdt?pag heteroaryl); -(alky])o_ 1-heterocyclyl;

(a]kyl)o_i- (substitu edyheterocycl yl); -0-alkyl; -O(alkyl)a_i-aryl;

-0 (al kyl)o.] - (substd@ytetdrianyd dryl); - O- (al kyl )o_ i -heteroaryl;
-O(alkyl)o.i-(substituted heteroaryl); -O(alkyl)o_j -heterocyclyl ;

-0 (al kyl ) o_- (substiGQtesrertbr ocycl yl ); 146 10 DEC 2003 - CO-aryl ;

-CO (substituted ar e . -CO (substituted heteroaryl);

_COOH, - GO O al kyl ;‘ch’é%&béﬁ%}{@e%%%%- 2 -alkyl: -S(Oo.,

-(arkyl)o_,-aryl; -C3OHo_2-(al kyl)o_=-(substituted aryl); ;
" -S(0o0_2--(alkyl)o_E-heteroaryl; -S(Oo_,-(alkyl)o_,-(substituted
heteroaryl); -S(O®2Q-@lykyl)o , -heterocyclyl;

-S(0O 0_2-(al kyl)O. i_-dé_léwlj tuted heterocyclyl); -NR6-CO O al kyl;

-S(O)p.2 -alkyl;

-S(0)o.2 ~(alkyl)g.;-aryl;

-S(O)p.o —(alkyl)g.;-(substituted aryl);
-S(O)g.2 —(alkyl)o1-heteroary!;

-S(O)g.2» ~(alkyl)o.i-(substituted heteroaryl),
-S{0O)q.2—(alkyl)o.;-heterocyclyl;

-5(0)g.2 —(alkyl)o.|-(substituted heterocyclyl);
-NR-CO-0O-alkyl;

-P(O){OR3)z;

-N3;

-halogen;

-NO:;

-CN;

-haloalkyl;

-O-haloalkyl;

—CO—haloaiky];

-OH;

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

or Ry is
@ (Ci-10akyD-NRg-(C.10akyl)-Rs

wherein Rs is an aryl, (substituted aryl), heteroaryl, (substituted heteroaryl),
heterocyelyl or (substituted heterocyciyl) group;
R, is selected from the group consisting of:
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R IS,

-P(O(OR3)2; -N3; -halogen; -NO2; -CN, -haloalkyl; -0 haloalky];

-CO haloalkyl; -0OH -SH;, and in the case of alkyl, aI kenyl, or iﬂ DEC 2003

heterocycly], oxo: or k4 is Ci_ioalkyl)-NR6-(G -1loallCy!)-R5 wherein R5
is an aryl, (substituted aryl), heteroaryl, (substituted heteroaryl),
het erocycly] or (substituted heterocyclyl) group; R2 is selected fromthe

group consisting of: 147 10 DEC 2003 - hydrogen; -alkyl; -alkenyl;

-aryl; -(substituteehairygen; -heteroaryl; -(substituted heteroaryl);

- heterocycl yl; (Suzﬁﬁt' tuted heterocycl yI ); -al kyl -0-alkyl;

-al kyl - O al kenyl ; Yl kyl or al kenyl substituted by one or nore

substituents sel ectegyfyr )@m the group consisting of: -OH  -hal ogen:

-N(R6)2; -CO N(R6)2; Co-Cl alkyl; -COOC, .lo alkyl: -N3; -aryl;
-aryl;

-(substituted aryl);

-heteroaryl,

-(substituied heteroaryl);

-heterocyelyl,

-(substituted heterocyclyl);

-alkyl -O-alkyl;

-alkyl-O-alkenyl; and

-alkyl or alkeny! substituted by one or more substituents selected from the

group consisting of:
-OH:
-halogen:
-N(R¢)2;
-CO-N(Re)2;
-CO-Cy. g alkyl;
-CO-0O-Cy. g alkyl:
-N3;
-aryl;
-(substituted aryl);
-heteroaryl;
-(substituted heteroaryl);
-heterocyclyl;
-(substituted heterocyclyl);
-CO-aryl; and
-CO-heteroaryl;
Rj; is selected from the group consisting of Cy.jg alkyl-heteroaryl; Ci.ip alkyl-

(substituted heteroaryl); C;. 1o alkyl-aryl; C,. o alkyl—<(substituted aryl) and Cj.,¢alkyl;
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-(substituted aryl); -heteroaryl; -(substituted heteroaryl); 10 DEC 2003
-heterocyclyl; -(substituted heterocyclyl); -COaryl; and
- CO het er oar yl ; eRh Reisdedegendsdtly sonitedh&ogriouprogprenysinggidfydCreno-- 1o

G110 ol ky PR erp i Cor Al bR SR T FB M 50T cach Rb | s
i ndependentd,ystgele@GhBfadd am bt Brygr oup consi sting of hydrogen; G _10

al kyl -heteroaryl; 01.10 al kyl-(substituted heteroaryl); Cl_10 al kyl -aryl ;
Cl1.10 al kyl - (sobsfitefited aryl) and Cl-10 al kyl; nisOto4; each R present

i s independently sel ed_from the ISti £.CL 10 . alkyl, Cl_10
al koxy, hal ogen an%acﬁﬁ PIFCaY &g %@ﬁ“?gmsregc?%ﬁtfﬁ’é“s% 'R EER S{IE?OEF'f%e
subst i t ut eglkar YJ,.,, RbLY, @albYEn amndiffieierarycl yl groups are independently
selected fromthe group consisting of al kyl, al koxy, alkylthi ? hydr oxy,

hal ogen, hal oaMR§FIN hafuGsiuapi® o g‘@ﬁk}?s,“mltfﬁla%’l hetssapTy l'rﬁ“firhgtf’fo%"l W BIOUBY Hony ! |
al kenyl car bagyehden@l Yt 1EAEOREN the rHQt @hORIMY o€ ABIO Akbxy, allylthio, aystlory, Hilogen,

het eroaryl , heteroaryl al kyl, heterocyclyl, heterocycl oal kgl L. nitri Fe

al koxycar b8H§alkylahalegeraagieyyl. Bplpallpay npigo afRiicarbony =hfg,keé‘g]§@ Yt Ak y el y |
group, OXOhetthardicRBatyIBE&ON tiheakh Yy hageapl abtoasaliyl, thherredy!, heeroéychanppund
of claim9 wherein the dasg%d bongl}s< are abcgen o 11.- A congqund of claim9
wher ei n R hitile aeueerogyls HCYIRG  gFeofe 8 1St Y7 off* REFTopylY! group, oxo;

al kyl - het eppapydmadeltichlly adckpthvld sitthistdof,ut ed heteroaryl); Cl1_10 al kyl -aryl;
and Cl1_10 al kyl- (substituted aryl). 12. A conpound of claim9 wherein Ri
is selected fromthe group consisting of Cl.1o alkyl-heteroaryl; Cl.10

al kyl - (substituted heteroaryl); Cl-1o0 alkyl-aryl; Cl1-10 al kyl- (substituted
aryl) and @8. 10Aataaypound of clairg ofytiGHdr 81 EFBEAHOIMAEAEFIPR3 i s sel ected
fromthe group consisting of 2- methoxybenzyl; 2-furyl nethyl;

3-furylmethyl; 2-nitrobenzyl; and 4-pyridylnethyl. 14.. A conpound of claim
13 wherei n1R2 i & tpymivagerf aatn 4 wisrareRhyd seletBd froro grperanel corfs: ¢ingion. o0

wher ei [ 16.. A f im9 rei i f h
o aup consFRYLEEGR i panen = Briegle B PG G ol i SeG- E AP

(al kyl) 0., ¢{usstrstedtaagipd aryl); (al kyl)o.,- heteroaryl; and
(al kyl)o.l-(substituted heteroaryl). 17. A conpound of claim9 wherein R2
is selected fromthe group consisting of

12 A compound of ctaim 9 wherein Ry is selected from the group consisting of Ci.jo
alkyl-heteroaryl; C,. g alkyl-(substituted heteroaryl); Ci. 1o alkyl-aryl; Cy.0 alkyl-
(substituted ary!) and Ce.1¢ alkyl.

13. A compound of claim 9 wherein Ra is selected from the group consisting of 2-

methoxybenzyl; 2-furylmethyl; 3-furylmethyl; 2-nitrobenzyl; and 4-pyridylmethyl.

14.. A compound of claim 13 wherein Ra is hydrogen and Ry is methyl.
15. A compound of claim 9 wherein nis 0.
16. A compound of claim 9 wherein Ra ts selected from the group consisting of

hydrogen; alkyl; alkyl-O-alkyl; (alkyl)o.. aryl, (alkyl)g. -(substituted aryl); (alkyl)o. -

heteroaryi; and (alkyl)o.-(substituted heteroaryl).

17. A compound of claim 9 wherein R; is selected from the group consisting of

hydrogen; C.4 alkyl; and Cy.ualkyl-0-C,.alkyl.
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...

hydrogen; Cl1.4 al kyl; and Cl_4al kyl -O-Cl . aal kyl _ 149 10 DEC 2003 18. ﬁ C 2003
conpound of claim9 wherein R is -(CHe)1l 6-NR3-CO-R4-_ 19. A corrpouL gE
claim9 wherein R4 is naphthyl that may be unsubstituted or substituted by
one or nore substituerits selected fromthe group consisting of: -alkyl;

-al kenyl; -alkynyl; -(alkyl)0_1-aryl; -(alkyl)0_1-(substituted aryl);

-(al ky])O 1- heteroaryl (alk Qo_, gubstltuted heteroaryl); -0-al kyl,

~ O (al kyl ¥®_, - dr empournd qflaiy owizer(esru st9 {GHed sA¥BA-£O-Ry-O (al kyl ) o
1-heteroaryl ; -O(alkyl)0.1-(substituted heteroaryl); -CO aryl;

-CO (substituted aryl); -COheteroaryl; -CO (substituted heteroaryl);

-CO G al kyd.; @Qc&hﬁ(y\.lnd of-cPARHY whSet) R, % naphll ihar %a@)b@i%subsmu[ed or
-(alkyl)0.1-aryl; -S(00.2 -(alkyl)o.1-(substituted aryl); -S (0o0.2
- (al kyl) osubgtitiied ey oa¢ g1 more GbS)WeRls-s¢keicled!fhaon 1he(gublst:qmsummg dfet er oar yl ) ;
-NR, - CO- O al kyl : - P(_Cﬂ(%)%) 2; -N3; oxo; 150 10 DEC 2003 -hal ogen; -NQO,;
-alkenyl;
-alkynyl;
-(alkyl)o--aryl;
-(alkyl)o.;-(substituted aryl);
-(alkyD)g.)-heteroaryl;
-(alkyl)g. ~(substituted heteroaryl);
-O-alkyl,
-O-(alkyDg. -aryl;
-O-(alkyl)g.i-(substituted aryl};
-O-(alkyl)o.1-beteroaryl;
-0O-(alkyl)p.;-(substituted heteroaryl);
-CO-aryl;
-CO-(substituted aryl);
-CO-heteroaryl;
-CO-(substituted heteroaryl);
-CO-0-alkyl;
-CO-alkyl;
-COOH:
-S(O)p.2 -alkyl;
-5(0)p.2—(alkyl)o.1-aryl;
-5(O)g.a —(alkyl)p.1-(substituted aryl);
-S(O)p.o—(alkyl)y.,-heteroaryl;
-5(0)q.2 ~(alkyl)p.i-(substituted heteroaryl);
-NR3-CO-0O-alkyl:
-P(O)}(OR3);
-Nj;

0X0;
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-CN; -haloal kyl; -0-haloal kyl; -CO haloalkyl; -OH and -SH 20.14 []EC 2003
conpound of the formula (1d): R wherein R is -al kyl-NR3-CO R4

or-al kenyl -NR3-CO- R4 wherein R4 is aryl or heteroaryl which may be
unsubstituted or substituted by one or nore substituents selected fromthe
group consisting of: -alkyl; -alkenyl; -alkynyl; -(alkyl)o_i-aryl;

-(al kyI)o_l-(substitlljted_aryl); -(alkyl)o_ i-heteroar yl;

-(al kyl )o.i-(subst it¥R%EA: heteroaryl); - (alkyl)()- i - he to roc yc | yl ;
151 1 0 DEC 2003 - (jabkyl)o-,- (substituted heterocyclyl); -0-alkyl; -O(al
kyl)o. j -aryl; - alkyl)o_,-(substituted aryl); -O(alkyl )o_j
-heteroaryl; -O (alKyl)o-j-(substituted heteroaryl); -0 (alkyl)o.,

- het erocycl yl ; -O(?I k?(/I)o.,-(substituted het erocyclyl); -COaryl;

-CO (substituted ar%ﬁl‘?a,l yl=COheteroaryI; -CO (substituted heteroaryl):
-CO O al kyl; -COO—l;O_h-agQH%Jl;kyl; :

-CO-haloalkyl;
-OH; and
-SH.

20. A compound of the formula (Id):

NH,
N
N -
| \>—R2
X N
i |
R,
R
(1d)

wherein

R, is -alkyl-NR;-CO-R, or-alkenyl-NR3-CO- R4 wherein Ry is aryl or heteroaryl
which may be unsubstituted or substituted by one or more substituents selected from the
group consisting of:

-alkyl;

-alkenyl;

-alkynyl;

-(alkyl)p.1-aryl;
-(alkyDo.i-(substituted aryl);
-{alkyl)o.1-heteroaryl,
-(alkyD)o.1-(substituted heteroaryl);

-(alkyl)p.-heterocyclyl,
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-S(OG2 -alkyl; -S(O0_2 -(alkyl)o- 1-aryl ; -S (0Oo0_2 -(al kyl)o 1] 003
-(substituted aryl); -S(0)0-2 (alkyi)O_j-heteroaryl; -S(0OO0.?2 IIRIP)EQ]‘Z
-(substituted heteroaryl); -S(Oo_2 -(alkyl)o_|I -heterocyclyl; -S(O)O_2
-(al kyl )o- -(substituted heterocyclyl); -NR3-CO O alkyl; -P(O (OR3)2;
-N;, ; -halogen; -NO?; -CN, -haloalkyl; -0 haloalkyl; -CO haloalkyl;
-OH, and 152 1 0 DEC 2003 -5H, or R4 is (C 1-1 oalkyl)-NR4-(C 1.1 pal ky])
-R5 wherein R$ is an(aﬂtw]o,| (sabhitiet beedoarll), heteroaryl, (substituted
heteroaryl), hetero iﬁkﬂ or (substituted heterocyclyl) group; R2 is

on

selected fromthe gr sisting of: -hydrogen; -alkyl; -alkenyl;
-aryl; -(substituted. g heteroaryl; -(substituted heteroaryl);
- het erocycl yl ; -(sugs(t fk%t}%ég Plet erocycl yI ); -alkyl -Oalkyl;

-al kyl - O al kenyl ;  and-(akdyRy|-(bs@hlegingthlysubsti t ut ed, by one or nore
substituents sel ect e (farkgmlt Egtero%ﬁup consisting of: -OH
-O-(alkyl)g.i-(substituted heteroaryl);
-O-(alkyl)o. -heterocyclyl;
-O-(alkyl)o.i-(substituted heterocyclyl);
-CO-aryl;
-CO-(substituted aryl);
-CO-heteroaryl;
-CO-(substituted heteroaryl):
-CO-0O-alkyl;
-COOH;
-CO-alkyl,
-S(0O)p.2 -alkyl;
-S(O)g.n —(alkylg.;-aryl;
-5(0)o.» —(alkyl)o.;-(substituted aryl);
-5(0)p.2 —(alkyl)p.1-heteroaryl;
-5{O)q.2 —(alkyl)y.)-(substituted heteroaryl);
-5(0)p.2 ~(alkyl)p.;-heterocyclyl;
-S{0)o.2 —(alkyl)o. -(substituted heterocyclyl);
-NR3-CO-O-alkyl,
-P(O)(OR3)a;
-Na;
-halogen;
-NO»;
-CN;
-haloalkyl;
-O-haloalkyl;
-CO-haloalkyl;
-OH; and
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-hal ogen; -N(R3),; -CO-N(R3)2; -COG-10 alkyl; -COOCl-ic alkyl; DEF 7003
-Ni; -aryl; -(substituted aryl); -heteroaryl; -(substituted heteroaryl);
-heterocyclyl; -(substituted heterocyclyl); 153 10 DEC 2003 -CO aryl; and
-CO heteroaryl; each R3 is independently selected fromthe group consisting
of hydrogen; Cl_10 al kyl-heteroaryl; Cl-,0 al kyl-(substituted heteroaryl);

C _ia al kyl-aryl; (]%ﬁ.?{ (substituted aryl) and C, _10 al kyl; nisQ o4;
i 3%@%

and each R present ndently selected fromthe group consisting of
Cl-to alkyl, Cl.1o0 al koxy, hal ogen and trifluoronethyl, or a

pharmaceutically acceptabl e thereof, with the proviso that R4 is not
an unsubstituted benzene ri thatakyheVReRL  i@ka)-Rsubst i t ut ed benzene
ring the substituents are sel d fromthe group consisting of alkyl,

al koxy, al kylthio, Rpydr %ﬁﬁoﬁﬁ'{ 291 lfyl}bstl ooﬁ‘wj IL EBOT?I ”lbéé‘“k) ﬁii/ﬁ%&éé‘?{)l ,

al kyl carbonyl . al kenyl car car
aryl al kyl , hetletaracydlyl orl‘(alilﬂltm&éd/habl@cbfclybﬁgtr@if;QCyC| yl, het erocycl oal kyl ,
nitrile, al ko arbony al kanoyl oxy, alkanoylthio and
-(C, ., oal kyJ) -RiR§-sgtegted §PR§W3”R§PCQH%N€EH>R5 is an aryl, (substituted
aryl), heteroaryl, g?ﬁ%kiuted het eroaryl ), heterocyclyl or (substituted
het erocycl yl ) group. conpound of claim20 wherein nis 0. 22. A
conmpound of clainizaumherein R, is selected fromthe group consisting of
hydr ogen; al kyl ; gyl-o al kyl; (al.kyl)o_,aryl; and (alkyl)o_,
-(substituted aryl) N conpound of clain120 wherein R is selected from
the group consisting; f hydr ogen, Cl1, al kyl, and C, -4al kyl - O Cl . 4al kyl .
24. A conpound of clal'm23--wherein Ris hydrogen or nethoxyethyl. 25. A
conpound of cl ai m 2@suwkseneedariyl); i s - (CH2) 1_6- NR3- CO R4-.

-heteroaryl;
-(substituted heteroaryl);
-heterocyclyl;
-(substituted heterocyclyl);
-alkyl -O-alkyl:
-alkyl-O-alkenyl: and
-alkyl or alkenyl substituted by one or more substituents selected from the
group consisting of:
-OH;
-halogen;
-N(R3)2;
-CO-N(R;)2;
-CO-C;. ¢ alkyl;
-CO-0O-C.jp alkyl;
-Ns;
-aryl;
-(substituted arvl);
-heteroaryl;
-(substituted heteroaryl);
-heterocyclyl;

-(substituted heterocyclyl);
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26. A conpound of claim20 wherein R3 is hydrogen. 154 10 DEC 2003f §7DE@A 2003

conpound of claim 20 wherein R4 is naphthyl, quinolinyl, isoquinolinyl or
pyridyl that may be unsubstituted or substituted by one or nore
substituents selected from the group consisting of: -alkyl; -alkenyl;
-al kynyl; -(alkyl )01 -aryl; -(alkyl)o_1-(substituted aryl); -(alkyl)o_
1-heteroaryl ; -(alkyl)c, 1- (subst Ituted heteroaryl); -0-alkyl;
-O(alkyl)o_ 1-aryl; -0- (‘QQ(W}@)] -(substituted aryl);
-O (al kyl)o_1-heteroaryl ﬁ%[%,%gllwl )a_i-(substituted heteroaryl);
-COaryl; -CO (substitut eg aryl) CO heteroaryl; -CO (substituted

het er oar y| );  ed0BORY is-iGRpenddnilylstlecte@@raih ki group Séxﬁ)iﬂm% ofdlydgen: @( Q) a_2
-(al kyl)a ) 0 aIkI)OI- (substituted aryl §( 00
- (a) kyl )o Yﬁi‘%‘ff@?ﬂg 8! *O_aﬁ‘%%( iﬁtﬁ%valh%smﬁgﬂ—ﬁmle@ halledoar yI )
- NR3- CO- Qsﬁi;s!ﬁf&ted a%l%% .1%’alky'l,l\l3 - hal ogen; -NO-2; 155 10 DEC 2003 -CN,
nis 0 to 4;
and each R present is independently selected from the group consisting of C.1¢
alkyl, C,.1o alkoxy, halogen and trifluoromethyl, or a pharmaceutically acceptable salt
thereof,
with the proviso that R is not an unsubstituted benzene ring, and that when Ry is a
substituted benzene ring the substituents are selected from the group consisting of alkyl,
alkoxy, alkylthio, hydroxy, haloalkyl, haloalkylcarbonyl, haloalkoxy, alkylcarbonyl.
alkenylcarbonyl, arylcarbonyl, heteroarylcarbonyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocycloalkyl, nitrile, alkoxycarbonyl, alkanoyloxy,
alkanoylthio, and —(C,.joalkyl)-NR3-(C,.\palkyl)-Rs, wherein Rs is an aryl, {substituted

aryl), beteroaryl, (substituted heteroaryl}, heterocycly! or (substituted heterocyclyl) group.
21. A compound of claim 20 wherein n is 0.

22, A compound of claim 20 wherein R; is selected from the group consisting of

hydrogen; alkyl; alkyl-O-alkyl: (alkyl)o. aryl; and (alkyl)o., -(substituted aryl).

23. A compound of claim 20 wherein R is selected from the group consisting of

hydrogen, C; alkyl, and C,4altkyl-O-C 4alkyl.
24, A compound of claim 23.wherein R, is hydrogen or methoxyethyl.
25. A compound of claim 20 wherein R; is —(CHa);.4-NR3-CO-R,-.

26. A compound of claim 20 wherein R3 is hydrogen.
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- hal oal kyl; -O hal oal kyl; -CO haloal kyl; -OH and -SH 28. A cogﬁ)ou d
of claim27 wherein: R2 is selected fromthe group consisting of hy’ cﬂ;&u?ﬂ%
al kyl; al kyl-0-alkyl; (alkyl)fl _iaryl; and (alkyl)o_ i -(substituted aryl);
R3 is hydrogen; and n is 0. 29. A conpound of the formula (le): R wherein
Rs is -alkyl-NR3-CO-R4 or -alkenyl-NR3-CO R, wherein R4 is an al kyl or

al kenyl %roup that is substituted by one or nore substituents sel ected

from t he gr oup? eomppund efgelaim 20 waptejmBL is napbiitybtquineliosl, asg)uinalinet ei n t he

bst i : i . ' isti f.. al kyl | ,
a1yl i IR BCDES RE RSB i Bl SRR Pk ER ol Serecu TR

al kyl car hedwyloup @bkastecstt bon yl, aryl carbonyl, heteroaryl carbonyl, aryl,
aryl al kyl, — heteroaryl, heteroarylal kyl, heterocyclyl, heterocycl oal kyl,
nitrile, alkoxycarbéﬁyt, al kanoyl oxy, and al kanoylthio; 156 1 0 DEC 2003
- heteroaryl; -(suQ§&£B¥ged heteroaryl); -0-alkyl;

-O (al kyl )0 _1-(substitutéd aryl) wherein the substituent(s) is selected
from the group congikghing of al kyl, al koxy, alkylthio, hydroxy, haloalkyl,
hal oal kyl car bonyl , hal oal koxy, al kyl carbonyl, al kenyl carbonyl ,

aryl car bonyl , hete{%EY@¢mﬁWgonyl, aryl, arylal kyl, heteroaryl,

het eroaryl al ky), he C . ycycl oal kyl, nitrile, al kexycarbonyl,
LAk b b8 - .

al kanoyl oxy, and al al kyl Yo_ i -heteroaryl ;
-O (al kyl) o_i - (substilkupedhheberparyl ): -COaryl; - (substituted aryl);
-CO heteroaryl; -CO (substituted heteroaryl); -COON,

-(alkyl}o.|-(substituied heteroaryl);
-O-alkyl;

-O-(alkyl)g.,-aryl;
-O-(alkyl)o.)~(substituted aryl);
-O-(alkyl)o.;-heteroaryl;
-O-(alkyl)p.1-(substituted heteroaryl);
-CO-aryl;

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

-CO-(substituted heteroaryl);
-COOH;

-CO-0O-alkyl;

-CO-alkyl;

-5(0)p.2 -alkyl;

-S{0)o.2 ~(alkyl)o.;~aryl;

-§(O0)o.2 ~(alkyl)o.|-(substituted aryl);
-S(0)p.2 —(alkyl)o.;-heteroaryl;
-5{0)o.2 —(alkyl)p.;-(substituted heteroaryl);
-NR3-CO-0O-alkyl:

-P(O)OR;)2;

-Nj;

-halogen;

-NOz;
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-COOalkyl; -COalkyl; -S(OO0_2 -alkyl; -S(O)o-2-(aIkyI)o_L-arylu;gE 2003
-S(O o0 2 -(alkyl)o_i-(substituted aryl); -S(0OO0-2 -(alkyl)o_E-hetero 9I,
-S(0O0 2 -(alkyl)o_~-(substituted heteroaryl); -NR3-CO O al kyl;

- hal ogen;

-P(O(OR3)2; -N3; oxo; -NX®; -CN -0-haloalkyl; -CO haloalkyl; -OH
and 157 10 DEC 2003 -SH, R2 is selected fromthe group consisting of:
-hydrogen; -alkyl; -alkenyl; -aryl; -(substituted aryl), -heteroaryl;
-(substituted het er 651y ); -heterocyclyl; -(substituted heterocyclyl);
-0-al kyl ; 'ahéﬂlﬂélkg al kenyl ; and -al kyl or al kenyl substituted by
nore substituents selected fromthe group consisting of. -OH,
-N(R3) 2; -O-la@»dAR3) 2; -COCl-10 al kyl;
-CO-haloalkyi; '
-OH; and
-SH.
28. A compound of claim 27 wherein:

R; is selected from the group consisting of hydrogen; alkyl: alkyl-O-alkyl;
(alkyl)p.1aryl; and (alkyl)o., -(substituted aryly;
Rj is hydrogen; and

nis 0.

29. A compound of the formula (Ie):

(Ie)

wherein

R, is -alkyl-NR3-CO-R, or -alkenyl-NR3-CO- R, wherein Ry is an alkyl or alkenyl
group that 1s substituted by one or more substituents selected from the group consisting of:

-alkynyl;

-(substituted aryl) wherein the substituent(s) is selected from the group
consisting of alkyl, alkoxy, alkylthio, hydroxy, haloalkyl, haloalkylcarbonyl, haloalkoxy,
alkylcarbonyl, alkenylcarbonyl, arylcarbonyl, heteroarylcarbonyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, heterocyclyl, heterocycloalkyl, nitrile, alkoxycarbonyl,

alkanoyloxy, and alkanoylthio;
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-N3; -aryl; -(substituted aryl); -heteroaryl; -(substituted heter?ad)ﬁlkj;
-heterocyclyl; -(substituted heterocyclyl); -COaryl; and C 2003
-CO heteroaryl; each R3 is independently selected fromthe group consisting

of hydrogen; Cl.10 alkyl-heteroaryl; d.,() alkyl-(substituted

heteroaryl); Cl.to alkyl-aryl; C _,() alkyl- (substituted aryl) and C1.10

al kyl; 158 1 9 DEC _Zh(%Qe?fOQri §CI 04, and each R present is independently

sel ected fromthe group conisi st ng of CE ,0 alkyl, C, _io al koxy, hal ogen

and trifl uorom et hykubstifuted pfraroapggut i cal |y acceptable salt thereof. 30.

A conpound of claim29 wherein nis 0. 31. A conpound of claim29 wherein

R2 is selected from@®t#&¥roup consisting of hydrogen, alkyl,

al kyl -0-al kyl, (al kyk) rar (al kyl)o.t- (substituted aryl 32. A
conpound of claim 29(5\@5&13‘?'hYJﬂBStﬁgggeﬁ%}ﬁﬁ&r% g’r?l(st"lﬁﬁnﬁ?%@é)'SCSS%geé'%fir?{B of
hydrogen, C, . 4telgeyilp canidiifl offalkk) laikdx ;alkgltﬂﬁy,lhyd?e@xy,ﬁa@@@gund_ of claim 29
wherein R-, is hydrogen or nethoxyet he(/ . 4. A conpound of claim 33
wherein n is Ohalggkylsabenplobalgalspx vl ak vicgBomterlkénylRebiryl tydcapenyland n is
0. 36.. A conpgund of claim29 wherein R3 is hydro 3. A

phar maceut i carpé:{%rﬁ%gi?a{?%"ﬁl'c%ﬁlgF‘Ty%?e'l?’igf’ ﬁelteﬁoealr)aplé%?ri‘)&%‘lm§/y]e¥"f[8r(9f?’?}§1'armunt of
a conpound seh&efoectbilRM, hnﬁlegamupy@a@@&{ﬁtdlmogmy and alkanoylthio;

N -[4-(4-Amno-1Him dauz(oM, 5-c] qui nolin-" 1-yl)butyl)benzan de;

fKYBb-i

N -[ 4- (4- Ami no- 2- pr dpy -h¢t@epanyl4, 5-c]quinolin- | -yl)butyl]benzam de;

N -[4-(4- Am no-2- et hyl;; L H i m daz -C inolin- | -yl)butyl]benzam de:
N - [ 4- ( 4- Ami no- 2- et h@%f"i‘ll"w‘?'h*snlg%t’%é’ﬁge}'%%lghm in- | -yl)butyl]benzan de:

N -[ 4-(4- Am no- 2- butg®-aryk i m dazo[ 4, 5-c] qui nolin-|-yl)butyi]benzam de; N
-[5-(4-Am no-2-nethyl - | H.imdazo[4,5-c]quinolin- | -yl)pent yl]benzam de;

N [ 5- (4- Ami no- 1H i nief@Z8bstisied bdaol i n-1 -yl ) pentyl ] benzani de;
N -[3-(4-Am no-| Hi f&@%&[réla@f;cl qui nolin- |-yl)propyl]benzam de; 159
-CO-(substituted heteroaryl);
-COOH;
-CO-0O-alkyl,
-CO-alkyl;
-S{O).» -alkyl; |
-S(0)p-2 —(alkylg.r-aryl;
-S{O)g.2~(alkyl)o.)-(substituted aryl);
-5(Q0)p.2 —(alkyhg.;-heteroaryl;
-S(0)p-» —(alkyl)e.;-(substituted heteroaryl);
~-NR;-CO-0O-alkyl;
-P(O)(OR3)x;
-Na;
oX0;
-NOs-;
-CN;
-O-haloalkyl;
-CO-haloalkyl;
-OH; and
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10 DEC 2003 N -[2-(4-Am no- | Him dazo[ 4, 5-c] qui nol i n- DEC 2003
| -yl)ethyl] benzarnide; N -[3-(4-Am no-2-nethyl- | Himdazo[4, 5-c] l]lgl
nolin- | -yl)propyl ]benzam de;

N -[6-(4-Am no-| Himdazo[ 4, 5-c]quinolin-I-yl)hexyl]benzam de; N
-[4-(4-Ami no-lHimdazo [4,5-c] quinolin- |

-yl ) butyl ] - 3- phenyl prgpanam de; N -[2-(4-Am no- 1Him dazo[4.5-c]quinolin-
| -yl )ethyl ]-3-phenyl’'propanamide; N -[4-(4-Amno-1 '

H-i nmi dazo[ 4, 5- ®guiseletiedfrdm thel grbwis yd:dsfsangbe.noxyacet am de; N

-[4-(4-Am no-1 Himdazo[ 4, 5-c] qui nol i n- -yl) butyl]-2-ethyl hexanam de; N
- [ 4- (4- Ani no- 1H i ni d@YSI4EB- c] quinolin- | -yl )butyl]-2-phenoxypropanan de
N -[4-(4-Am no- iHipjdazo[4, 5-c]quinolin-1-yl)butyl]-2-chlorobenzam de;

N -[4-(4- Amino-1 Himdazo[ 4, 5-c] qui nolin- |

-yl)butyl]-3, 4-di chl-alkeheinzam de; N -[4-(4-Am no-

| .Himdazo[4,5-c]lquinolin-I-yl)butyl]-2;6-dichl orobenzam de;

N -[4-(4- Amino- | HRRildazo[ 4, 5-clquinolin- | -yl )butyl]

-4-fl uorobenzam de; _ Nynzld:(A-Anino-1 Himdazo[ 4, 5-c]quinolin- |

)butyl] -4-chloro %R%lgﬁr%legjg”ﬁw '-[4-(4- Ami no-| H-im dazo[ 4, 5-c] qui nolin- |
) butyl ] - 4- met hoxyhewzaryigde, N -[4-(4-Am no-1Hi m dazo[ 4, 5-c] qui nolin-|
)butyl]-4- (trifluoronethyl)benzam de; N -[4-(4-Am no- i

H i m dazo[ 4, 5- c] qui nBlPpritafed beferparyl | - 2- phenyl acet ani de;

N -[4-(4-Am no-| Hi "hggtzn%%é]y -c]Jquinolin-1 -yl)butyl]-(E)-3-phenyl-2-
propenam de; N -[4-(4-Amno-I'Him dazo[4,5-c]Jquinolin- | -yl)butyl]-3- cycl
opentyl propanam de; -(sibsftdtedhretiddi@hliiF i m dazo[ 4, 5-c] qui nolin- |

-yl )butyl]-1 cycl opent anecar boxam de; N -[4-(4-Am no- |IHimdazo[4, 5-c]
qui nol i n-1-yl)but yl T&kyL-Q@ulyshexanecar boxani de; N - {

4- [ 4- Am no- 2- ( 2- net pﬁ’lwﬁbhéﬁt:éﬁyl;l anid 1 M dazo[ 4, 5-c]quinolin- | -yl]butyl)-2-
nmet hyl benzamde ; N -"{ 4-[4-Am no-2-(2-met hoxyethyl)-1

H- i mi dazo[ 4, 5- c] qui ralkizher dlkenyil Yuhstitdd byl en€ycinopesibaim@ealk RO¥asd §om the -

N -(4-[4-Am no-2-(2- et hoxyet hyl ) - 1Hi mi dazo[ 4, 5-c] quinolin-1 -yl]butyl
}-1- cycl Bherane¥dto%ami de, N - { 4-

[ 4- Ami no- 2- ( 2- met hoxyet hyl):6, 7, 8, 9-tetrahydro- | H-imdazo[4,5 160 10 DEC
2003 38. clquinolin- | -yl]butyl} benzam de; N - |

4-[ 4- Ami no- 2- ( 2- met hoxyet-h§ipges, 7, 8, 9-t et rahydro- | H-im dazol 4, 5-

-N(R3};
-CO-N(R3)2;
-CO-Cy_yg alkyl;
-N3,

4-
_y|
_y|
_y|

-aryl;

-(substituted aryl);

-heteroaryl;

-(substituted heteroaryl);

-heterocyclyi;

-(substituted heterocyclyl);

-CO-aryl; and

-CO-heteroaryl;

each Rj is independently selected from the group consisting of hydrogen; C;.;0

alkyl-heteroaryl; C,_jo alkyl-(substituted heteroaryl); C,. ¢ alkyl-aryl; C,. ;o alkyl-
(substituted aryl) and C,.;p alkyl; -
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clquinolin- | -yl]butyl } -2-phenylacetanide; N 10 DEC 2003
[4-(4- Am no- 2- (4- met hoxybenzyl )-1 Him dazo[4,5-c]Jquinolin- | -
| ) butyl ] acet anm de; N
[ 4- (4- Ami no- 2- (2- et hoxyet hyl)-1H i m dazo[ 4, 5-c]quinolin- | -
yl ) butyl]acet am de -[ 4- (4- Am no- 2- ( 2- met hoxyet hyl ) - 1H i m dazo
[ 4, 5-c]quinolin;idlg g y ybutyl]-2,2,2- trifluoroacetamde; N -[4-(4-Amno- 1
H i m dazo[ 4, 5-c qU|n0| nlyl)butyl] 2,2,2-tri fluoroacetamde; N
- [ 4- (4- Ani no- 1 ahidieatidRz0e¢stnbrsGhdbpe A@rit-selecred! f}QHtllYé droup consisting of Cy.jg
(t rans) - 2- ﬁﬁYﬁcﬁ(l cycl opr opane | - car boxam de; and
-{4-[4-A | mgutt)lﬂwmnmtmz@[mﬁm]awmduy arcéptypbletmatty |
(trans) 215 epccpenyl cycI opro pane- | -c arbox ami de in conbination with a
phar maceutically acceptable carrier. A conpound selected fromthe group
consisting of N6-[4-(4-Am no-1 Himda7-0[4,5-c]quinolin- |
-yl ) buty]]-6-quinolinecarboxanj de; N3-[4-(4-Am no-
| H i m dazof 4, S'Atf‘éfGP‘PHﬂ |chllalﬂﬁ9)‘bb¥fylfqﬂ8-(hw nol i necar boxam de;
N3-[4-(4-Am no- | Himdazo[4,5-c]quinolin- | -yl )butyl] 2,6
di met hoxyni coti nam de; N8-[4-(4-Am no- |IHimdazo[4, 5-c] qui nolin- |
-yl') but yl B18- qui emhpaecaifROiAMIORherein R, is selected from the group consisting of
-[4-(4- Amino-| H-i mdazz(([,}4 5- c ui nol in-1 -y])butyl]nicotinam 35
_N[ 4- ( 4- BYdrRgen. aikyl Al o gakics. éﬁﬁf{iﬁummnand (allgll phutsybgtitstedagd) i nani de;
NA-[4-(4-Am no- | Himdazo[4,5-c]lquinolin- | -yl)buty
| ]-4-quinol i necar boxam de;

N4- [ 4- (4- 321 noA2edr@pameititodxjatn! B9 W hekbini R idaziebdd Frosd Gich@hg Fonslstinylorbut v ]
2- phenyl - 4 ui nol i ne rbo de; N3-[4-(4-Am no-
|

- B

H i ni dazBY 48 Cui '439'% buty4alkd-  (pentyl sul fanyl ) ni coti nani de;
N3-[4-(4- Am no IHim dazo[4 5-c]quinolin-I-yl)butyl]-6-cyanoni coti nam de;
N3-[4-(4-Am no- | Himdazo[4,5-c]lquinolin- | -yl)butyl]

- 6- chl or ot#: cot Aneameiand b6 ¢laim@S BE@TEAGS, is hydrogen or methoxyethyl.

N3-[ 4- (4- Am no-| Hi m dazo[ 4, 5- c] qui nol i n-] -yI)butyI] 6-(2, 2, 2-
trifluoroethoxy)nicotinam de; N2-
(4-[4- Amxo- 2- é\&mﬁﬁdmawetm&hmu;ﬁdrghq,a,ggw 5-clquinolin-l-yl]butyl }- 2-q
ui nol i necar boxani de; -{4-[ 4- Am no- 2- ( 2- met hoxyet hyl ) - |
Him dazo[4 5-¢) qui noI in-1 -yl]butyl }- I -isoquinolinecarboxam de; N2- {
4-[4- Am ngs AEL XY eED 3@ Zo -clquinolin- | -yl] butyl) -
5-but yl - 2 pyrl § eé% éoxam%] w'terghq& is Lydro er] qnc{n 15 d

36.. A compound of claim 29 wherein R; is hydrogen.

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

compound selected from the group consisting of:

N l—[4-(4—Amino- 1H-imidazol4,5-c]quinolin- 1-yybutylJbenzamide:
N'-[4-(4-Amino-2-propyl-1H-imidazo(4,5-c]quinolin-1-yl)butyl Jbenzamide:
N'-[4-(4-Amino-2-methyl- 1 A-imidazo{4,5-cJquinolin-1-yl)butyl]benzamide:
N ]-[4-(4—Amino-2-ethy]— 1H-1midazo[4,5-c]quinolin-1-yl)butyllbenzamide;
N’-[4-(4-Amino-2-butyl—1H—imidazo[4,5-c]quinolin~ I-ylbutyl]benzamide;
N' -[5-(4-Amino-2-methyl-1 H-imidazo[4,5-c]quinolin-1-yl)pentyl}benzamide;
N'-[5-(4-Amino-1 H-imidazo[4,5-c]quinolin-1 -yl)pentyl]benzamide;
N'-[3-(4-Amino-1 H-1midazo{4,5-c]quinolin-1-y)propyl]benzamide;
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N3- { 4- [ 4- Ani no- 2- (2- net hoxyet hyl ) - 1Hi mi dazo[ 4, 5-c] quinolin- ] -yl{1BubgC 2003
3-i ndol ecar boxam de;

N2- 4-[ 4- Am no- 2- ( 4- met hoxybenzyl ) - 1H i m dazo[ 4, 5-c] qui nolin- |-yl]butyl }-

2- qui nol i necar box. am de;

N3- {4-[ 4- Am no- 2- ( 2- met hoxyet hyl ) -1 Him dazo[ 4,5-c]quinolin- | -yl]butyl }-

6- (I -pyrrolyl) ti nam de

N5- { 4- [ 4- Am noﬁh C[?é4n%’i“m5’x%tlﬁ%2¥°ﬁ4hé“cﬂﬁ%%‘ilﬁ’[ kR etwHReRSAe -yl 1 butyl }-
5-indol ecar boxgMi8§4.Aminc-2- methyl 1H-imjdazo[4,5- c]qumohn 1-yDpropyllbenzamide
‘N3- (4-[ 4- Amn02(2 met hoxyet hyl ) -1H1 m dazo[ 4 umg % Irributyl) -

5- (2- phenyl - | N! ¢64{gnynine: bidtimidead He3-cquinolin-1- yl)hcxyl]bcnzamlde

| - | | i n- but yl de;
No- - (4. Am no st BR e minor AR ot Bty Comgr o Y phegbibgegie T
2- qui nol i necar wa@qnqﬁmda?»nmmﬁd%z@ﬁ suajqdukésum %)%Q{ff’] BphtAHpAghh fnidk;

-yl)butyl]-2-chl oroni cotinam de,
H-| ni dazo[ 4, 5- B] Géi(fhgimino- lH-nymc)abu[t4y$ }:}q&m@m hiyé]byiyll}aqnhtmnyladaam]de

| - y|[ ]Afbl(JtAfyiA\]m 20 2 [%%4 %%%x %4%8[]4% -c qumo O( ¢ y?)buJ 9]“% %ylhexanamxde;
N2-{4-[4- A 2_ | 43 [ T PO A -
2- pi/rl EZII ne?apg{glxa!r‘nz%?jjezlzﬁhﬂi%xMi?em;}’déh%[-4 o 5@%@@?@)@%%@%@%%%&9%& }
Hi mi dazo[ 4, 5- Ujdm(wmm lleynliqath@Hc]qumolm tot)onaiii Zehlohgbengdmided - Ani no

;:] (?]UI( ﬁol Im:t 1hy %‘ﬁ( Ariaingolr{%dr&clgaﬁ%[:ﬁ %é quuYoq “1 yl)butyll]n} g dzgtlloro%enzamldc

N3- { 4- [ 4- Am noN2- ;@4%&@2(15@111'%’&3}0 Lin R qu]ﬁ@can{ ffﬂy'i_’)‘bﬁﬂyﬂm Biéforbb¥hidambyl ) - 3
162 furam de; P& 4Amn02(2 met hoxyet hyl )

H i m dazo[ 4, 5- ¥] (gt nino- 1 H-imyday olids 31 ] C}umﬂlwoi1}'h)@niyd;ie4 fluorobenzamide;

N L am non b AR SOk ool | BgbLe Bl BT e

-yl) but yl ] - 2- t Wi-gphenanmobirtamidies[4ahd]quinoiin-1-yl)butyl}-4-methox ybenzamide;
N2- [ 4- (4- Am no- ;Ll-l-lmdazo[450qU|noI|n- I ill butyl]-5-nitro-2-furam de.
39 A conpoundVsét-&tvapiner inmazeldousl winminst iyhgueil-4-

- [ 4- (4- Ami no- 2- butyily %rﬁé?hd? QL énfreCl qui nolin- 1-yl)butyl]-
5 (2- oxoper hydrot hi Eetnlout) %L zg [-4-yl)pentanamide ; N

- [ 4- (4- Ani no- N' H-l(‘hﬁlﬁdamofI4;1—5H101aqa;[4cﬁ3t]qmmdlm—y—ly))buttyw-” -phenylacetamide;
2 (2 At no- 3Bl E P Bla Sy nab P PR phenyi-2-
propenamide;
N'-[4-(4-Amino- 1 H-imidazo[4,5-c]quinolin-1-yl)butyl]-3
cyclopentylpropanamide;
N'-[4-(4-Amino-1H-imidazo[4,5-¢]quinolin-1-yl)butyl]-
cyclopentanecarboxamide;
N'-{4-(4-Amino- } H-imidazo(4,5-c)quinolin- 1-yh)butyl]-1-
cyclohexanecarboxamide;
N'-{4-[4-Amino-2-(2-methoxyethyl)-1 H-imidazo{4,5-c}quinolin-1-yl]butyl }-2-
methylbenzamide ;
N'-{4-[4-Amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-yljbutyl}-1-
cyclopentanecarboxamide;
N'-{4-[4-Amino-2-(2-methoxyethyl)- 1H-imidazo[4,5-c]quinolin-1-yl]buty!}-1-
cyclohexanecarboxamide,

N'-{4-[4-Amino-2-(2-methoxyethyl)-6,7,8,9-tetrahydro- | H-imidazo[4,5-
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5- (2-i m noper hydr ot hleno[ 3, 4-d] i m dazol - 4-yl )pent anani de 10 DEC 2003
N -[2-(4- Am no-2-butyl -1 Himdazo[4,5-c]quinolin-I -yl)ethyl]-

5- (2- oxoper hydr ot hi eno[ 3, 4-d] i m dazol - 4-yl ) pentanam de. and N

-[ 2- (4- Am no- 2- (et hoxynet hyl )- I Himdazo[4,5-c]quinol.in- 1 -yl )ethyl]-

5- (2- oxoper hydr ot hi eno[ 3, 4-d] i m dazol - 4-yl ) pent anam de. 40. A conpounds
s

electedfromthe )RS
-[ 4- (4- Ami no- | H?&&ﬂgggrfisﬂéwﬁg?%al h-1- yl)butyl)-4-
(m)r phol i nonetNly|4-penansnd-de(2-methoxyethyl)-6,7,8.9-tetrahydro- | H-imidazo[4,5-

4- (4- Am no-1 H i m dazgo[ 4, nol i n-1-yl)butyl]-4- 4-
pyrl[dyl(rret hyl ) ami nlcﬂ]%‘é‘f‘lghk}fl[‘ })E@Hbj%-dﬁhé“ylace aff%ldg it i

4- (4- A 1l
et hoxyphenet BT 2 RaTorra S Bk kRSt al almolin-
H i m dazo[ 4, 5-c] qumh}hium}alcemh])ld!mtyl ]-4- (( met hyI [2-(2- pyr| dyI ) et hyl ] am no)
met hyl ) benzam_ de; - met hoxyet hyl )

el S e 5l\&wﬂ}«aww 21<5 PO Ho Thigasor S iboes 11

0xo0- 2- phenyl acet am dﬂiﬁm §4 Am no

-1Him dazo[4.5-c]quin olfln 1 ye)butyl] 4-[(2-tetrahydro-1H -1

pyrrolyl -l H beﬁzGE(@}AmmiaZc{R-rﬂetydn))rmlnjrlw}}ﬂamziam ds;c)auidoliiNg -yl Youfyl3-2rk, ho- 1

H i mi dazo[ 4, 5-c] qui n lin-1- ép)g{gutyl ]-6- norpholinonicotinam de. A conpound

sel ected fromthe é’F‘ Hprodet ing of: N' -[4-(4-Am no-

I B i m dazo[ 4, $¢'clhaul ﬂﬁhh@‘lHllmxb{:&z)olP&’tﬁycl]]qm%oﬁB hoﬁ%utyl 2R b AR tamide;
-[4-(4- Am no- ] H-| m dazo[ 4, 5- c] qui noli n- y |- 4- cyanobenzani de;

N' -[ 4- (4- Ari Bo- [4F(4%m@éﬂﬂﬁm¢&0ﬂébﬂm@ﬂnﬂhn lkyléwyl

) butyl)-3= cyanoben% _

N - [ 4- (4- Am no- | 1 it z-o'PHe“é/ SIHRTRBIIEAL T2 B T”dl napht hani de;

N2- [ 4- (4- Ar ni mo-{l4. mnqi:lmm,rﬁembﬁyatéagl1|H11midaza[l4)5oubmnb1m21 -figpfyiham de;
N 4-[ 4- Ami no- 2- ( 2- met hoxyet h i mdazo[ 4, 5-c]quinolin- 1 -yl]butyl

-{
}- 4-(1-pyrrolyl )béﬁfararljéhewlcydqprqp%rm le:ﬁrarﬁ»@xzzm(dz met hoxyet hyl)- |

ZH(T i%zgg425((2:] ?Tgf[ﬁgéfng rﬁ IPS'XJ Myﬁé"}z]o{eﬁu ly%w notﬂl n- H% yl) butyl) - 2-

napht ham de; N - (4-(4-Anm no-2-(4-nmet hoxybenzyl)-1
H-irridazl45ch|noI|n ) buty -1 .- napht ham de; N2-
{ 4- (4- Ani ﬁo 24 %P%?W%W}lﬁml‘@%m“a&%fl&mﬁ ‘quinolin- 1-yl)butyl }-2-

Nf’-[4-(4-Amin0— 1H-1midazo[4,5-c]quinolin-1-yl}butyl]-6-quinolinecarboxamide,
N*-{4-(4- Amino- 1H-1midazo[4,5-c]quinolin-1-yl}butyl]-3-quinolinecarboxamide;
N’-[4-(4-Amino-1H-imidazo[4,5-c]quinolin-1-yl)butyl]-2,6-
dimethoxynicotinamide;
Ns-[4-(4-Amino— 1H-imidazo[4,5-c]quinolin-1-yl)butyl]-8-quinolinecarboxamide;
N>-[4-(4-Amino-1 H-imidazo[4,5-c]quinolin-1-yl)butyllnicotinamide;
4-[«ﬂf—(‘fl-Amino-1H-imidazo[4,:S—c:]quinolin-] -yl)butyl]isonicotinamide;
N*-[4-(4-Amino- 1 H-imidazo[4,5-c]quinolin-1-yl)butyl]-4-quinolinecarboxamide;
4-[4-(4-Amino-2—(2—mcthoxyethyl)- 1H-imidazo{4,5-c]quinolin-I-yl)butyl]-
2-phenyl-4-quinolinecarboxamide;
N*-[4-(4-Amino- 1 H-imidazo{4,5-c]quinolin-1-yl)butyl}-2-
(pentylsulfanyl)nicotinamide;
N>-[4-(4-Amino-1H-imidazo[4,5-c]quinolin-1 -y'l)buly1]—6-cyanonicotinamidc;
N*-[4-(4-Amino-] H-imidazo[4,5-c}quinolin- 1—yl)butyl];6—chloronicotinarrljde;
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napht ham de; N -[4-(4- Am no-2-butyl - 10 DEC 2003
| Him dazo[ 4, 5-c]quinolin-1-yl)butyl]-1-naphtham de;

N2-[ 4- (4- Am no- 2- butyl - 1Hi m dazo[ 4, 5- c] qui nol i n-1

-yl)butyl]-2-naphtham de; N -[4-(4-Am no-6,7,8,9-tetrahydro-1

Him dazo[ 4, 5-c]quinolin- | -yl )butyl]- 1-naphtham de; and N2-
[4-(4-Am no-6,7,8,9-tetrahydro-1 Himdazo[4,5-c]quinolin- | -yl)butyl] -
2- napht hani de. Nf2{4- 6&mwﬁﬂnsleihmiﬂeet]ﬂmmqhm—heyl@j:u@db6d@ﬁs§l sting of: 164 1

0 DEC 2003 N -[4-( m dazol 4. 5-c]quinolin- | -yl)butylj-N -(4-
met hoxybenzyl ) acet aﬁf‘glglgr%[hc{xl)'(‘ﬁm&}am] fo- | Him dazo[ 4, 5-c]quinolin- |

-yl) butyl J-N - (= Lt omphenzy(d- ﬂrf‘ea{oa [Hfu) 1ffﬂlmid&zé[ésacghﬂmolm 1-yl]butyl}-
| Himdazo[ 4, 5-c]quinolin- 1 -y]) br ono-

ybenzyl) - acet ar ni de;2- r;luan[mac(adbtammdﬁ | Him dazo[ 4, 5-c] qui noI in- |1 -yl
)butyl] N

- [ 4- (4- ami no- NII?H yybenzﬁ_? ﬁlﬂxﬁﬁﬁ}’lﬁ -1f- W')dBEH[§}15]'C RP‘“PE” 1-yljbutyl}-

chI or obenzyl ) acet am dgygq uj}johné&g&ag{r&@o 1Hi m dazo[ 4, 5-c] qui nol i n- |
-yI )butyl]-N -(2-chl oro- 5 ni trobenzyl ) acet ani de;

-[4- (4-am nodN” *H4- - -daziop4L-6x- m]eqwxmejhylm—lH—1m13dhz()[b15t~q2|lq1)mulm -l¢Pitaint1pr o- 2-
n| trobenzyi ) acet am an no H-i m dazo[ 4, 5-c] qui nolin- |

- yI Ybutyl] -N -2- [dseb“té'hlzdfydlﬂ‘uwb%ﬂpfdﬁnyl ] benzyl acet ani de;
-[4- (4-am noN*H4-pi-dagiebd- ?7' ﬁ']eg'lé'x?&ré/lﬁ"l}f Mﬁ)dQ%ch'slc]'i\hméﬁn I]bnué¥l

d| chl or obenzyl ) acet am de; no- 1H-1 azo
I-yI )butyl]-N -(3, 4-3- mdfola;tartwbemzq;:l ) acet am de:

4- (4- ol i
i Tt hoxy benzy 1S S t80-2-R-Fhe enh il Tldggs thelbifrals: ydes o
-yl)butyl]-N -(2, Sﬂhmbnmémlde)acet amde: N -[4-(4-am no-
H-| m dazo[ 4, 5- c],qui nol'i n- yl)butyl]-N -(2,4- dinethyl benzyl )acet am de;

- [ 4- (4-am noM-4- [WZQ{A(%@]WV%MIMH imidgtofB sl iantin-IFIBuetlfy| - 2-
f uryl)met hyl ] acet am6qF1-pyrroly])n_icotmamlde,

N’-{4-[4-Amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-yl Jbutyl }-
5-indolecarboxamide;

N*-{ 4-{4-Amino-2-(2-methoxyethy})-1H-imidazo[4,5-c]quinolin- | -yl ]butyl } -
5-(2-phenyl-!-ethynylnicotinamide;

N3-[4~(4-Amino-2-pheny1- [H-imidazo[4,5-c]quinolin-1-yl)butylinicotinamide;

N?-[4-(4-Amino-2-phenyl-1H-imidazo[4,5-c]quinolin-1-yl)butyl}-
2-quinolinecarboxamide;

N*-{4-(4-Amino- 1 H-imidazo[4,5-c}quinolin-1-yl)butyl]-2-chloronicotinamide;

N'-[4—(4-Amino-1H—imidazo[4,5-c]quinolin-]-yl)buty]]-2-(2—thienyl)acetamide;

N '—[4-(4-Amino-2-(2—mcthoxyethy])— 1 H-imidazo[4,5-c]quinolin- l-yl)butyl]-2-(3-.
thienyl)acetamude;

Nl-{4—[4-Arnino-2-(4—melhoxybenzy!)— 1H-imidazo[4,5-c]quinolin-1-yl]butyl }-
2-pyridinecarboxamide;

N3-{ 4-[4-Amino-2-(4-methoxybenzyl)- 1 H-imidazo[4,5-cJquinolin-1-yljbutyl }-
nicotinamide;

N*- {4-[4-Amino-2-(2-methoxyethyl}-6,7,8,9-tetrahydro- | H-imidazo[4,5-
c]quinolin-1-yljbutyl }isonicotinamide ;

N3-{4- [4-Amino-2-(2-methoxyethyl)- L H-imidazo{4,5-c]quinolin-1-ylJbutyl ) -3-
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N -[4-(4-am no-1Himdazo [4,5-c]quinolin- | -yl)butyl]-N -(2- ConTT one
furyl nmethyl )acetamde; N -[4-(4-amno-1 Him dazo
[4,5-c]quinolin-l-yl)butyl]-N -(3- furylnmethyl)acetarnide; 165 10 DEC 2003
N -[4-(4-amino I Himdazo[4,5-c]quinolin- | -yl)butyl]-N -(3-

phenyl propyl )acetam de; N -[4-(4-am no-1 Him dazo[4, 5-c]quinolin- |
-yl)butyl]-N -octylkacetam de; N -[4-(4-am no-1 Himdazo[4,5-c]guinolin-
I -yl)butyl]-N -(I - "naphthyl nethyl)acetamde; N' -[4-(4-am no-1

H i ni dazo[ 4, 5- N}-qui{Achininol-2 2 skl yleetN - | H-2mieRtz BEIS e ) guimolin- 1-

“napht hyl net hyl ] acetam de; = | _

N - [ 4- (4-ani no- | H-i ¥ByBpicosinamiflsi nol i n-1-yI ) butyl ]-N - (4-

ni t robenzyl ) acgtam - ge; .. N.-{4- NO- i-m d 7.9 inolin- | -yl
Thutyl TN (2 oo A a0 b 556 Y- il

N -[ 4- (4- am noN1-f#-i(4drdainof H-smidaquiidn®k)gninolinyl-yhbityl} 2= tNiophénecarboxamide;
pyri dyl met hyl ) acet am de; :

N - [ 4- (4-ami no®%+i ni dazo[ 4, 5-c] quinolin-1-yl)butyl]-N -(

met hyl benzyl ) agetam der: Nk 4:{.4-amM_po- m <D= i i n-

|-yl )butyl] - N'al-q( 1 %‘?mt”? ﬁ%&ﬁé@?@?ng@lul@éeﬁ g‘ﬁgﬁ Pritb WMtk

N -[4-(4-am no-| Himdazo[4,5-c]Jquinolin-1 -yl)butyl]-N-(3,4,5-

trimet hox benle )acetam de N_-[4-(4-am no-1H i m dazo[ 4, 5-c]quinolin- |
-yl)butyl¥-N £ meaﬂéﬁf%jrﬁe%ffam §& group consisting of:

N -[4-(4-am no--1Himdazo[4,5-c]Jquinolin- |-yl)butyl]-N-(4-

fl uor ophenyl )ac<lat amde; N-[4-(4-am no-1 Himdazo[4,5-c]quinolin- |

-yl ) butyl]-N -Nstpfopymiaoet-butydeH-1miHazod4. 54 @nmoio-1-yl)butyl]-

l(_t :, Irr:c ?35?%%?%;} ?ghgﬁg—:o?gg% g%(ﬁ!ohgg%c}fg,]4:d'irin_1i[d§zol-4—y]}pcnlanamide',
N - [ 4- (4- am non |-k 4riadaiae] 47-dmidagsliamL gl ol inYi-yistieyld - N

cycl ohexyl rnet hyl acet am de; _ o ,
N - [ 4- (4-ami no- 1H i Fril@e*eperhsdieluenatdiidlimidgrglhyhpdniagantidaizy| acet ani de;

ety acet amgel A TR CAou SRR Dl R BRI ) butyr -
'-ethyl acetam de; &2 imMopedhy@dotBirholG:;4-d}imidazol-4-yl)pentanamide;
| Him dazol 4, Sgelav] N0t V) PRV N a BENEN] 51% P feuf)L T uor oacet ami de.
5-(2-oxoperhydrothienof3,4-d]imidazol-4-yl)pentanamide: and
N' -[2-(4-Amino-2-(ethoxymethyl}-1 H-imidazo[4,5-c]lquinolin-1-yl)ethyl]-
5-(2-oxoperhydrothieno[3,4-dJimidazol-4-yl)pentanamide.

40. A compounds selected from the group consisting of:

N'-[4-(4-Amino-1 H-imidazo[4,5-c]quinolin-1-yl)butyl]-4-
(morpholinomethyl)benzamide;
N1-[4-(4—Arnin0—1H—inﬁdazo[4,5—c]quino]in— 1-yDburyl}-4-{ [(4-
pyridylmethyl)amino]methyl }benzamide;
N'-[4—(4-Arnin0-lH-imjdazo[4,5-c]quinoIin- 1-yDbutyl]-4-{ [{2-
methoxyphenethyl)amino]methyl }benzamide;
N'-[4-(4-Amino-1H-imidazo{4,5-c]quinolin-1-yl)butyl]-4-( { methyl[2-(2-
pyridyl)ethyl]amino }methyl)benzamide;
N'-{4-[4-Amino-2-(2-methox yethyl)- 1 H-imidazo{4,5-c]quinolin-1-yl }butyl } -2-
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166 1 0 DEC 2003 43. A pharmaceutical conposition conprising a 10 DEC 2003
therapeutically effective amount of a conpound of claim9 in conbination
wi th a pharnaceutically acceptable carrier. 44. A pharmaceuti cal
conposition conprising a therapeutically effective amount of a conpound of
claim 20 in conbination wth a pharmaceutically acceptable carrier. 45. A
phar maceuti cal conpggj bi n@gﬁ%maéng a therapeutically effective anmount of

0

a conpound of claim?29 ‘in Inatiron with a pharmaceutically acceptable
carrier. 46. USE[4f(4-amiebf-¢Htimidaafoiaiqoholin-deoyiasyll-ddR-afrablaiori # flor t he
preparation of a nedicanent for_ jnduci ngl C)gtoki ne biosynthesis in an

ani mal . 47. Use of BWTepi-derbapgckdipunazasl-wmsHybernzagndsand] aim | for the
preparation ofyar,ned BN - At § - Vir iisease in an ani mal . 48.

Use of an effelgt i[?/ glﬁ%@ﬁfﬂ%%gﬁ%%@éhﬂ?{b@%; y@k%&% for the preparation

of a nmedicanment fomdrpiedinongodnaanel astic disease in an animal. 49. Use of

an effective anount of a conposition of claim7 for the preparation of a

medi cament for inducing cytokine biosynthesis in an aninmal. 50. Use of an

ef fecti veganoupt b fo im. 7. far .the preparation of a

medi carren?ﬁf or‘thr0 eﬁaﬁlﬂggggtg;gég’ioﬂgfhgéégl‘l'epa‘%ogﬂsésﬁlngrﬁﬁnal. 51. Use of an

effective anount of a conposition of claim7 for the preparation of a

medi canment for_treating a neoplastic disease in an animal. 52. Use of an

ef fective amult-{bf4-ARiBRpdEimidsgolhs-elayingle- FyhbriE-Hekesy-drpanhteamige: |
medi cament foryt Rguging. cyieki {08 i S, ani Wse of an |
ef fective am)uIFllt T%?Eéﬂ.g%]%p%}giltpgﬁg 4%%&&“@@ %gﬁb?ﬁg prcg%g);)glt?%?rlfh%‘f a |
medi cament f or Nt-{#44iAmina- Mi-ialdadb Blese Ruinvlimn] ahbaml }-3-5fandbsezaafiden

effective anount of a conposition of claim@8 for the preparation of a

medi canent forNt‘r{‘é‘éﬁwnﬁ‘%‘HB!%PE@‘H]%’E&%’@‘i'h’l)QH‘YHnF‘HﬁH’mh‘irB‘fleio DEC 2003

55. Use of an etfechine . .anpunt : ] iion LAl t he

preparation ofﬁa [Egr%éﬁﬁglggen%?%g%&?%dﬁgﬁﬁg%éﬁtglzlll)ﬁg[y@i Bg%ﬁhie@{dse “in an

ani mal . 56. UsK'-¢f-[drmifce2?-vieethoroesityl ol Hanidagpds b clgrinain-¢iyatmd ) f or t he
preparation of a nggmrre?t bfor treating a viral disease in an animl. 57.

Use of an effectiveahBaRe¥ocE2 osition of claim9 for the preparation

of a nmedi canemt-'{ﬁqa-Ama)ttJ@gnagm@gmm)tm_iﬂiiawﬁ,sicqt%momnhijbm)_ﬂmUse of
an effective amount of a conposition of claim?20 for the preparation of a
medi cament for i ndusimyghamudeki ne bi osynthesis in an aninmal. 59. Use of an

ERINCR N N S R A ST TR RO R

naphthamide;

N'-{4-(4-Amino-2-(4-methoxybenzyl)-1 H-imidazo[4.5-c)quinolin- 1-yl)butyl }-] -
naphthamide;

N*-{4-(4-Amino-2-(4-methoxybenzyl)-1H-imidazo[4,5-c]quinolin- 1-yl)butyl }-2-
naphthamide;

N'-[4-(4-Amino-2-butyi- I H-imidazo[4,5-c]lquinolin- 1 -yl)butyl]-1-naphthamide;

N3 [4-(4-Amino-2-butyl- 1H-imidazo[4,5-c]quinolin-1-yl)butyl]-2-naphthamide;

N'-[4-(4-Amino-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinolin- 1 -yhbutyl]-
1-naphtharmide; and

N2-[4-(4-Amino-6,7,8,9-tetrahydro- 1 H-imidazo[4,5-c]quinolin- 1-yl)butyl]-
2-naphthamide.

42. A compound selected from the group consisting of:
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60. Use of an effective anpunt of a conposition of claim20 for the{( DEC 2003
preparation of a mnedicanment for treating a neoplastic disease in an

animal. 61. Use of an effective anmount of a conposition of claim?29 for the
preparation of a nedicanment for inducing cytokine biosynthesis in an

ani mal . 62. Use of an effective anount of a conposition of claim?29 for the

preparation Eﬁ,ngadl can guot)rgaiq%lgol% Yf);l)%flgﬁmﬁe g€ in an animal. 63.

Use of an eff ion o for the preparation
of a nedicanent f ohethbg dn@g)@emﬁg@éastlc di sease in an aninal. 64. The
§’<.°2p SSI tsl OQrOME&QJMO Ielg’—?:anasﬁ[ﬁll 5. c]l_c|;u1r|1011nN1 /yf)'bhtyl}NN'-(zE 1-20 alkyl - H and
bromobenzyl)acetarmde,
N'-[4-(4-amjno—1H~imidazo[4,5-c]quin01in—}—y])butyl]-N'-(5-brom0-2—
hydroxybenzyl)-acetamide;
N‘-[4-(4—amino—1H—imidazo[4,5—c]quinolin-1-yl}butyl]-N'-(4-
butoxybenzyl)acetamide;
N'—[4—(4-amin0—1H—imjdazo[4,S—C]quinolin—1—yl)butyl]-N'~(2—
chlorobenzyl)acetamide;
N'_[4-(4-amino-1H-imidazo[4,5-¢]quinolin- I -yl)butyl}-N'-(2-chloro-5-
nitrobenzyl)acetamide;
N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-y})butyl)-N'-(5-chloro-2-
nitrobenzyl)acetamide;
N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin- 1-yDbutyl]-N'-2-[(4-
chiorophenyl)sulfanyl]benzylacetamide;
N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-yhbutyl]-N'-(3,5-
dichlorobenzyl)acetamide;
N'-[4—(4—amino—1H—imidazo[4,5-c]quinolin-1—yl)butyl]-N'-(3,4—
difluorobenzyl)acetamide;
N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)butyl}-N'~(2,5-
dimethoxybenzyl)acetamnide;
N'-[4-(4-amino-1H-imidazo[4,5-¢c]quinolin-1-yl)butyl]-N'-(2,3-
dimethoxybenzyl)acetamide;
N'-[4-(4-amino- 1 H-imidazo[4,5-c]quinolin- | -yDybutyl]-N'-(2,4-
dimethylbenzyl)acetamide;
N'-[4-(4-amino-1 H-imidazo[4,5-c]quinolin-1-yl)butyl}-N'-[(5-ethyl-2-
furyl)methyl]acetamide;
N'-[4-(4-amino- | H-imidazo{4,5-c]quinolin-1-yl)butyl]-N'-(2-
furylmethyl)acetamide;
N'-{4-(4-amino- | H-imidazo[4,5-¢]quinolin-1-yl)butyl]-N'-(3-

furylmethyl)acetamide;
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N'-[4-(4-amino- 1 H-imidazo[4,5-c]quinolin-1-yl)butyl]-N'-(3-
phenylpropyl)acetamide,
N'-[4-(4-amino-1H-imidazo[4,5-c]quinotin-1-yl)butyl]-N'-octylacetamide:
N'-[4-(4-amino-1H-imidazo[4,5-c}quinolin-1-ylybutyl}-N'-(1-
naphthy]-meth yl)acetamide;
N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)butyl]-N'-[(2-methoxy-1-
naphthylmethyl]acetamide;
N'-{4-(4-amino-1H-imidazo[4,5-clquinolin-1-yl)butyl]-N'-(4-
nitrobenzyl)acetamide;
N'-[4-(4-amino- 1 H-imidazo[4,5-c]quinolin-1 -yl)butyl]-N'-(2-
nitrobenzyl)acetamide;
N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)butyl]-N'-(4-
pyridylmethyl)acetamide;
N]—[4—(4—amino-1H—imidazo[4,5-c]quinolin— 1-yDbutyl]-N l-(2—
methylbenzyl)acetamide;
N i—[fil—(ﬂl-amino— | H-1imidazo{4,5-c]quinolin-1-yl)butyl]-N ! -(2,3.4-
trimethoxybenzyl)acetamide;
N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin- 1-yl)butyl]-N'-(3,4,5-
trimethoxybenzyl)acetamide; :
N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)butyl]-N'-cyclopentylaceiamide:
N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin- 1 -yl)butyl}-N'-(4-
ﬂuoroPhepyl)acetamide;
N'-[4-(4-amino- 1 H-imidazo[4,5-c]quinolin-1-yl)butyl)-N'-isopropylacetamide;
N'-[4-(4-amino-1 H-imidazo[4,5-c]quinolin-1-y))butyl]-N'-[4-
(trifluoromethyl)phenyl]acetamide; ‘
N'-[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)butyl}-N'-
| cyclohexylmethylacetamide;
N'-[4-(4-amino- 1H-imidazo[4,5-c)quinolin-1-yl)butyl}-N'-benzylacetamide:
N'-[4-(4-amino- 1H-imidazo[4,5-c]quinolin- 1-y])butyl}-N'-methylacetamide;
Nl-[4-(4-arnin0-1H—imidazo[4,5-c]quinolin—1—yl)butyl]-N'-ethylacetamidc: and
N'.[4-(4-amino- 1 H-imidazo[4,5-c]quinolin-1-yl)butyl]-N'-benzyl-2,2,2-

trifluoroacetamide.
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43, A pharmaceutical composition comprising a therapeutically effective amount

compound of claim 9 in combination with a pharmaceutically acceptable carrier.

44, A pharmaceutical composition comprising a therapeutically effective amount

compound of claim 20 in combination with a pharmaceutically acceptable carrier.

45. A pharmaceutical composition comprising a therapeutically effective amount

compound of claim 29 in combination with a pharmaceutically acceptable carrier.

46. Use of an effective amount of a composition of claim 1 for the preparation

medicament for inducing cytoKine biosynthesis in an animal.

47. Use of an effective amount of a composition of claim 1 for the preparation

medicament for treating a viral disease in an animal.

48. Use of an effective amount of a composition of claim 1 for the preparation

medicament for treating a neoplastic disease in an animal.

49, Use of an effective amount of a composition of claim 7 for the preparation

medicament for inducing cytokine biosynthesis in an animal.

50. Use of an effective amount of a composition of claim 7 for the preparation

medicament for treating a viral disease in an animal.

51. Use of an effective amount of a composition of claim 7 for the preparation

medicament for treating a neoplastic disease in an animal.

52, Use of an effective amount of a composition of claim 8 for the preparation

medicament for inducing cytokine biosynthesis in an animal.

53. Use of an effective amount of a composition of claim 8 for the preparation

medicament for treating a viral disease in an animal.

54. Use of an effective amount of a composition of claim 8 for the preparation

medicament for treating a neoplastic disease in an animal.
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55. Use of an effective amount of a composition of claim 9 for the preparation of a

medicament for inducing cytokine biosynthesis in an animal.

56. Use of an effective amount of a composition of claim 9 for the preparation of a

medicament for treating a viral disease in an animal. |
|

57. Use of an effective amount of a composition of claim 9 for the preparation of a

medicament for treating a neoplastic discase in an animal.

58. Use of an effective amount of a composition of claim 20 for the preparation of a

medicament for inducing cytokine biosynthesis in an animal.

59, Use of an effective amount of a composition of claim 20 for the preparation of a

medicament for treating a viral disease in an animal.

60. Use of an effective amount of a composition of claim 20 for the preparation of a

medicament for treating a neoplastic disease in an animal,

61. Use of an effective amount of a composition of claim 29 for the preparation of a |

medicament for inducing cytokine biosynthesis in an animal.

62. Use of an effective amount of a composition of claim 29 for the preparation of a

medicament for treating a viral disease in an animal.

63. Use of an effective amount of a composition of claim 29 for the preparation of a

medicament for treating a neoplastic disease in an animal.

64. The composition of claim 7 wherein Ra is
i
N
5 =X
N
-Cj0 akyt |

and X is O, S, or NH.
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