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| m daz i %i es Field of the Invention This invention relates to

i m-dazgﬁﬂf’ﬂ Phe conpounds that have thioether 5 functi GSAIVI0H467¢ he
1-position, and to phar maceut i cal conpositions containing such
conpounds. A further asp of th| s invention relates to the use of
these conpounds as I ¥sttutedsimidagegrinelinesy t oki ne

bi osynthesi s in ani rral s, and in the treatnent of diseases, including
viral and neoplastic dj seases. 10 Background of the Invention The
first reliEigof thednvention the 1H-ini dazo[4, 5-c]quinoline ring system

Backnman et al 1278-,1284 (1950 scr be the
Tfné v%%m r@ﬂ?&o &%ﬂazoqumol%ne om{m %slh ‘

synthesis of 1

qui nof i nylﬂnmommlthd wwmmm%mﬁmwlwmpoﬁmamﬁh@udﬁe as an

antimal arial agent .Subsequentl| nt heses of variogus substituted
1H i mi daz§ Pﬁl’pgllﬂgf %’8? 1’%“@85@?*?%“6 WPOE%F&ROQPOMSMS et
al ., J. l\/ﬁﬁmuﬁasmdulaidm fapma& @%’ﬂ‘l&l&qﬁ& synéh¥did 18R inhe

1- [2 (4- pi peri dyl ei;hyl]-IH-lm i c]qumoﬂlnegé a possi er
ant i convuldssees, bvmesm so, Baranov et al ., Chem

Abs. 85, 94362 (1976), have reported several
2-oxoi m dazo[ 4, 5-c] qui nol i nes, and Berenyi et al, L Heterocyclic

Chemi018, Wave reported certain 2-oxoi mdazo[4,5 20

c] qui nol i nes. H-im 4 n- 4-am nes and_1- and

2-substi t ut ed SE%VQFP’\;P&%WP 8?2%* ME‘Q@T qf“é‘ﬂh’!?%%@"@sﬁﬂmﬂas

antiviral eagem_ Q|5,0m73611284 §19§0}Heséﬁﬁéym9'aﬁﬂh€sﬁftﬁrl$( é&ﬁﬁg are
Pat ent, Nos 689, 338; 698

descri bed in, )
4,929, 6244 “@05%35@8%?{5156@1@#%[4%0%@@@%@#@15% aammdmlof
whi ch’ ar e ag@h, SULRGMBANE AR GFvaribus sﬁﬁ‘énﬁrt&”ﬁ?&@% £35S Nlhdes wk be

i nt er est |n t he |mdazqu| noline ring s

1Hi R dazﬁmﬂsicﬁmmnlhym@t ﬂeJAMamm 114 pp. 87+ 2022 868)/synthedized the
o et hor  Saapo113%4 pRestieay B RS RidR:014 S oot sk e5sRBlbun, These.
are descr ﬁtanisaht ﬁd cRalicvasculio agen®, 28, Bifdiov &t A3 EheA0ALD 89 943616; and
VO 99/ 296??976)3 fia MER 208 several 2-oxoimidazo[4,5-¢]quinolines, and Berenyi et al,, J.
Heterocyclic Chem. 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5-
- 20 c]quinoclines.

Certain 14-imidazo[4,5-c]quinolin-4-amines and 1- and 2-substituted derivatives
thereof were later found to be useful as antiviral agents, bronchodilators and
immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338;
4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are

25 incorporated herein by reference.
There continues to be interest in the imidazoquinoline ring system.

Certain 1H-imidazo[4,5-c] naphthyridine-4-amines, 1H-imidazo [4,5-c] pyridin-4-
30 amines, and 1H-imidazo[4,5-c] quinolin-4-amines having an ether containing substitnent
at the 1 position are known. These are described in U.S. Patent Nos, 5,268,376,
5,389,640; 5,494,916; and WO 99/29693.



WD 02/ 46192 PCT/ US01/ 46697 Despite these attenpts to ident§f\MAR 200
conpounds that are useful as immune response nodifiers, there is a
conti nwog2maesl for conpounds that have the ability to rm-;hﬁ;lmgﬁe
i mmune response, by induction of cytokine biosynthesis or other
mechani snms. 5 Summary of the Invention W have found a new cl ass of
conpounds-that are useful in inducing cytokine biosynthesis in

ani mal s. Accordingly, this invention provides

i m dazoqui nol i Miﬁhesaattemmitdldémﬁhydﬂ]muﬂwmmﬁﬂﬂl hdWenflorRFedp@nse
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for ch class of conmpounds having 15 forrrul as (1) and (11). The
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nodi fiers ity to induce cytokine biosynthesis and
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Thi s make conmpound ef n the treatnent of a var| et
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.compound of Formula (I) or (lIl) to the animal. 25 In addition, the
i nvention provides nethods of synthesizing the conpounds of the
invention. 2 31 MAR 2005 WD 02/ 46198&HCT/ USO1/ 46697 Detail ed
Description of the Invention As nentloned earlier, we have found
certain conpounds that induce cyt b osynthesls and nodify the
I mmune response in animals. Such cenpo nd§>aLgQ

wherein X, Z, R), Ry, and R are as defined herein for each class of compounds having
15 formulas (I) and (IT).

. The compounds of formulas (I) and (II) 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 compouads useful in the
treatment of a variety of conditions such as viral diseases and tumors that are responsive to

20 such changes in the immune response.

The invention firther provides pharmaceutical compositions containing the
immune response modifying compounds, and methods of inducing cytokine bmsynthes:s
in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in
ananlmalbyadmlmstermgacompoundofFormula(I) or (I) to the animal.

25 In addition, the invention provides methods of synthesizing the compounds of the
invention.



' ;5 rgpresentseud by For mul az (I]Z aEd (11) as shom_ bﬁl ﬁw. F:“ MAE?(]I]ﬁ
i aZ%IP ppe conpounds of the invention i C aveﬁﬁu. Q%ﬁ’ 6%51
.10 .

functionality at the 1-position are represented by For

15 25 mwherein: Xis -CHR3-, -CHR3-alkyl-, or-CHR3-alkenyl-; Zis
-5-, -SO, or-SX2-; R is sel ected fromthe group consisting of.
-al kyl; -aryl heteroaryl; -heterocyclyl; -al kenyl; -P4-aryl;

-R4- heterp d is selected fromthe group
consi sting ¢ D g HEB%Q' ln'lm al kenyl; 3 31 MAR 2005 WD

02/ 46192 PCT/ usosnnaﬁﬁﬁad saaluey,l we havh éued ortaji compoh@ds&mmbybytome
-al kyl - Y- %gégmﬂl -Y-,al kenyl; -alkyl-Y-aryl; and
es1s an mo r the immune résponse in antals. Such compounds are
3 represented by Formulas (T) and (I} as shown below.

Imidazoquinoline compounds of the invention, which have thioether functionality
at the 1-position are represented by Formula (f):

NH,
N7 N
| “ I N>_T Ry
bz
R4
10 _
@
wherein: X is ~CHR3-, -CHR3-alkyl-, or —CHR;-alkenyl-;
Z 15 —5~, -SO-, or-S0;~;
. 15 R; is selected from the group consisting of:
-alkyl;
-aryl;
-heteroaryl;
) -heterocyclyl;

20 -alkenyl;
-R4—aryl;
~Rs— heteroaryl;
-R4-heterocyclyl;

R is selected from the group consisting of:

25 -hydrogen;
-alkyl;
-alkenyl;



- alkyl or alkenyl substituted by one or nore substituent s3$eMARQO[)5d
fromthe group consisting of -OH, 10 -hal ogen - N( R3)

- het eroaryl; -heterocycl yI ; -COaryI ; and 20 - CO het er oaryl; each
R3 is independently Hor Cl-1_10 alkyl; each R4 is independently

al kyl or al kenyl; each ax'y i ndependently -0- or-S(Ooa-; nijis 0 to
4;and 25 each R present is”I’ndependently selected fromthe group
consisting of Cl40 al kylﬂhet&maxgzn al koxy, hydroxy, hal ogen and
trifluoronethyl; or a ph c i.cal |y acceptable salt thereof. 4 31
‘MAR 2005 WO 02/ 46192 PCT 697 - The invention also includes

t et rahydroi m dazoqui nol i n omag@mds that bear a thioether

contai_ni ng substituent at the 1-position. Such
t et raRydr oi m dazoqui nol i néﬂWbb’nﬁﬁmﬁs axe represented by Formul a

(11): 5 10 15 20 -alkyl-V-aryl; and
~alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
10 -halogen;
-N(Rs)z;
~CO-N(Rs}s;
~CO-Cy.y0 alkyl;
. ~CO-0-Cy.y0 alkyl;
15 ' -Na;
-aiyl;
~heteroaryl;
-heterocyclyl;
~CO-aryl; and
20 -CO-heteroaryl;
each Ry is independently H or Cy.1o alkyl;
each Ry is independently alkyl or alkenyl;
each Y is independently —O— or —S(O)o2-;
nis 0to4; and
25 each R present is independently selected from the group consisting of Cy.59
alkyl, Cy.19 alkoxy, hydroxy, halogen and trifluoromethyl;
or a2 pharmaceutically acceptable salt thereof,



25 (U) V\,herein Xi's -CHR3-, -CHR3-alkyl-, or-CHR3-al kenyl3{ MRilBi5-s-,
-SO, y Rl is selectedfromthe group conS|st|n T | ;
-aryI %eteroaryl -heterocyclyl; -alken yl; -P, 4- (Z*?/US(II - R4-
het eroaryl and -R4 het erocyclyl; R is sel ect ed fromthe group

?ﬁQfoéLS% o1 Tné entGio et wuaaxq%é;ﬁ?%m@ﬁépommﬁ‘%ﬁbﬁ% W
and 5 31 MAGtRAQOnMBIPBAHA RE 10 &G%Zhﬁhgwdﬁ%m %ﬂéiﬁ% o

substituted by one,or nore.substituents selecte
consi st i nGowpoundspre reprpventsg by Fornmla QDR3) 2;

) wherein: | X is —CHR3-, -CHR;3-alkyl-, or -CHR;-alkenyl-;
Z is -S~, ~S0-, or —SO;-;
R; is selected from the group consisting of:
10 ' -atkyl;

-heteroaryl;
-heterocyclyl;
-alkenyl;
15 -Re-aryl;
R4 heteroaryl; and
-Rs-heterocyclyl;
R; is selected from the group consisting of:
_ -hydrogen; |

20 -akkyl;
-alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;

25 -alkyl-Y-alkyl;
- alkyl-Y- alkenyl;
-alkyl-Y-aryl; and



-CO-N(R3)2; COC 1o alkyl; -COOCl.10 alkyl; --N3; 10 3 &aMAR 2005
-beteroary]; -heterocyclyl;  -COaryl; and -CO heteroaryl; 15 each

R3 is wdegaesidently H or Cl-10 alkyl; each R4 is indepepceatoyscadKy!
or al kenyl; each Y is independently -O or-S(0o0.2-; nis 0 to 4
and each Rpresent is independently selected fromthe group consisting

of C1.10 20 alkyl, C1-1QamkKeratkentlVedb@te .
trifluoronethyl; or a phar%eeut ieggllsﬁg accde%ﬁg%%?g“bt ,%IF%%FIGCM

Preparation of the Conpodisasthegraypgontsstiog of:he i nvention can be
prepared according to React-io[teécherre | 25 where It, RlL, R2, X and n

are as defined above. In step j of Reaction Schene | a

4-chloro-3-nitroquinoline of Halsgeh;a Xis reacted with an am ne of
formulca HO-X-NH2 to provide a 3-njtroquinolin-4-amne of Fornula XL
The -r«gaction can be carried otN®) addi ng the amne to a solution of a
conpound of Formula X in-a sui_(g@_lgt(ga?ol vent such as chl orof orm or

di chl oronet hane in 30 the presence o)’ triethylam ne and optionally
heati ng. Many qui nolines of Fdé@lliqatkydye known conpounds (see for

exanple, U S Patent 4,689, 33 references cited therein). 6 WO
02/ 46192 31 MAR 2005 PCTI uso%@%g@r"’ﬂﬁ?{g am nes of formula HO X- NH2

- are comercially avail able; otMers can be readily prepared using
‘k,novvqosynt hetic routes. -aryl;
~heteroary);
~heterocyclyl;
~CO-aryl; and
_ -CO-heteroaryl;
15 each R is independently H or C,.1 alkyl;
' each R4 is independently alkyl or alkenyl;
each Y is independently —O— or —S(Q)o.2~;
nis 0 to 4; and
each R present is independently selected from the group consisting of Cy.;
C 20 alkyl, C;.10 alkoxy, hydroxy, halogen and triflnoromethyl;
ora pharmaceutically acceptable salt thereof,

Preparation of the Compounds
, Compounds of the invention can be prepared accoi'ding to Reaction Scheme 1
25 where R, R;, Ry, X and n are as defined above.
In step (1) of Reaction Scheme 1 a 4-chloro-3-nitroquinoline of Formula X is
reacted with an amine of formula HO-X-NH, to provide a 3-nitroquinolin-4-amine of
Formula XI. The reaction can be carried out by adding the amine to a solution of é
compound of Formula X in a suitable solvent such as chloroform or dichloromethane in
30 the presence of triethylamine and optionally heating. Many quinolines of Formula X are
known compounds (see for example, U.S. Patent 4,689,338 and references cited therein).



v In step (2) of Reaction Scheme | a 3-nitroquinolin-4-am nej dMARGIGUl a

X is wedMehsrat ed to provide a 3-nitroquinolin-4-amne
X, Convent;lonal 5 chlorinating agents can be used. Prlez‘ﬁ@rdaég{‘f{/%%ﬁe

reaction is carried out by conbining a conpound of Formula XI with
t hi onyl c [ ' i ol vent such as , di chl oronet hane and
heat i ng. %ﬂggfﬁa‘%{sl‘s \E}gﬁ’)ﬁ @ﬁﬁmﬁfﬁcmﬁﬁ Fwailable; others can bayeadily of
React i on Prepawd udingkdbwii syhitheyit 100les.n- 4- ami ne of Fornula X I is
reduced to pr o‘\%‘ge % | nol i ne-3, 4-di am ne of Fornmula M Preferably,
the reduction stp{ %%?%%h@%@@@qmmfmmﬁammeous
hydr ogenathiognatdita deSUCRitaguindfil4 e reaction can
e RO i SPPGRHACRY Cofirmitin

convgni ently be carried out o arr appar a

sol v nt sEprinaging @S%we?MmdeIBmﬁa‘mm&wéanﬁoﬁshmﬁd butﬁoysdoﬁmil{ti)ﬂga |
pvent Subh &% o " | .
i 0 or oo S AR By herich o SR Rolumanai 15

c] qui nol i diehloforiethaneiiuml héhtihg. Ilterditively BebitbatBibe Rfa$ bé Rimfheg@l! DOXY! i ¢ aci d

i ncl ude ortho tﬁ? nd 1, 1]il-di al Ko_xyal.kyl_ al kanoat es. The

car boxyl i c aci @cﬂf? \G2ffioR Schemelq 3-attioguinglisnd-amine of Fornwila Kligs ovi de

the desi redudsa Gide b 4eiblide™ Y- Qh,Sxanpl e,
LEHHOIE b dt A-IERRON Tnhl1a R BeRerdly ), o RonTEa o

tri %bhyl orthoformate will_ provide a conpoun

and Pr i metRyed oubpeiREY eonventiopallicterogenenus tpdrogenatignouatilysyéueh as Patiisn on
butyl. T G| c . he 20 absence of solvent or in an
i nert solrk%é% g&gﬁﬂg‘g to| g%ﬁn‘}éﬂm#tp}'eé?%%i%ﬁm?g 9T, APRAFAtYS In & spitable ont
heat i ng tselvéntspeh aftolueme; al cohol or water forned as a byproduct of
t he reaction. tiQnally a catal yst such as pyridine hydrochloride
can be incl udéﬁ%&k@@?h&%%@}%%ﬂ“m}%a&*g@%apﬂmwﬂmy (i)
react i ng redutedivitia oaebedyliE adidet dh eqiivalenthbbotd pRFYe o ?‘hn%gu%g;)[] mul a
e

RZC(IQ)CI r .F%%goggr and _then (ii) cyclizing. In par

acyl'~ hal i dERYms ggEermule X1V Yuitablgequivalents tod cariomalid svidineluil¢ adtficesters,
sol vent sma ja Ol r ' can. arried out  at i ent
te rr\]:/) erature Tl’ I?ﬁa]ggﬁ&mﬁiﬂﬁmﬂgﬁgsp r oﬁ uct 3 lgtfaﬁb&;&te%("i%ﬂeﬁsls f?i"ﬁ%cf“&\%t

pRyri di ne if wilk previge tedegwd Bﬁsqd;sh'tlldnmn4 5 aloyipmmd & IoﬁFbxﬂmllza JﬂV.lsF(ﬁ;b(ﬁ/rﬁﬁlc,Of-
eaction ) - ¢l qui.nol jne._of Formyl a I's

oxi di zed to ﬁ@#ﬁgm%‘ﬁw%ﬁg%f’% W‘Fhﬁ&gﬁ“ﬂfié@nﬁhﬂ%rwl a
XV usi ng cathd@alerate wel provitela coxiptind WigreBER bu§R Pedd! réactibn EQT 6 41 in the

N-ox} des., Pref%{a |y, a.solution of a , conpound of Formula XIVin-a
sui Phbl o TR SOLH 67 T Solyent micbyas dplesiio Toasadtionds Tug with eat ed

W th 3- chufficRRERANNPRERE 6ffaY lcahol ST RhRPforh &I R WhMaGet of the reaction,
' Optionally a catalyst such as pyridine hydrochloride can be included.
. Alternatively, step (4) can be carried out by (i) reacting the diamine of Formula
XTI with an acy] halide of Formula R,C(O)C] or R;C(O)Br and then (ii) cyclizing. In part
25 (i) the acyl halide is added to a solution of the diamine in a suitable solvent such as
pyridine. The reaction can be carried out at ambient temperature. In part (ii) the product
of part (i) is heated in pyridine in the presence of pyridine hydrbchloride.
In step (5) of Reaction Scheme I a 1H-imidazo[4,5-c]quinoline of Formula XIV is
oxidized to provide a 1H-imidazo[4,5-c]quinoline-5N-oxide of Formula XV using a
30 conventional oxidizing agent capable of forming N-oxides. Preferably a solution of a
. compound of Formula XIV in a suitable solvent such as chloroform or dichloromethane is

treated with 3-chloroperoxybenzoic acid at ambient temperature.
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Schene | a 1Him dazo[ 4, 5-c] qui noline-5N-oxide of Formula XV is

am nat D 0m4qiepvi de a 1H-i m dazo[ 4, 5-c] qui nol n 4-am ne wir/po1EES
XVlI. Step (6) involves (i) reacting a conmpound of Fornmula XV wth an
acylating agent and then (ii) reacting the product with an am nating

t Part ks f., F |
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XV with an_acy| ating agent Suitable acyl
or aryl sul Fosmhla Y ioaminated tocprgvide béﬁemdaw[dﬁf-ﬂithom-ﬁmméﬁ)ﬁomula

th | | | | f |
Chi or' des Y5 Sien (1S ) Pk ”e”esﬁeﬁﬂﬂﬁ%yrﬁbﬁﬂé ipgesat”
preferred anﬁahdn(b)re)lcttﬂgthémdﬁcﬁ)mthlaﬂﬁhﬁﬁﬁng S t (@Qﬁ‘st ( qufbrlvle
ui

part with_an CESS mnatlngae | e am atlng
agent? 10 TFifEPE ﬁﬁfi'?ﬁ’r‘g%?g"(@&@%* amntaﬁwmblmhm agentie)

$%Wﬁ%%hmw Aﬁﬁﬁﬁﬁﬁﬁﬁﬁ@@%@®@$% fepaeiitonl

i s pref er W%\!ﬁonﬂyhbnds)olmylmgfdnyhclﬂbrmes g podferrddo PR a XV in

an inert hl orof orm addi ng the
am nati ng agent to e@oﬁqk&%tﬁwﬁ{]?ﬁgr{%?tgﬁwh’&ﬂ? Nﬁsrﬁﬁn&gﬂﬂl ating
agent 15 |pm<hmemf;(aﬂx1)ohm%mtes@afaicdﬁﬁﬁm s age bﬂ’@{rﬁiﬁ:&%ﬁg 'nO' n
4a mge. oéncéo({frrula is re cte vvlthaco oundo For

to provid #”Pﬂ‘?’a%\ vinghe form g mﬁmumlaﬁiomebmm@munmsrew ch
i.s a subgemiondim EabEANIS almohiien slaﬂﬁéﬂa&nuﬁﬁﬁmuﬂﬁ%h%@%#c?déﬁ‘ﬁﬂng%h e

combi ni ng a conpound_of "For nu wth a co

|n|? su:j t élbjﬂr@x@srwnier@t drcﬂlwammmd’enblyfcamd tmudbydmsodknh mm{tmde of
sul f oxi de F3AguIa uc a, phar rraceu i ca
accept abl e sal tgt&r@%@o &g%)rﬁ] eglt 38%%?’&‘?8’881‘}&% Ok Afdmgle hods. Y
1 t mgfimRegent toothe Sl and ther dtbvi] 4-am
_£§§%gmwrﬂsxi;Tmnram%ﬁﬁﬁfﬁﬁﬁﬁ%%eﬂfg
- provide a | Hi gﬁﬂkg‘“"gf’hg‘f}?ﬁgﬂﬁ 1H-tgpdazal4s1-clupinalin-4-ay0ine of Faningh
is a subganass &EctE@WEﬂﬂa&ohpodeQi‘f@'Bﬁﬂhé’RﬁSﬁét(ﬁﬁ'o\}fdkgrhpfmﬁazgﬂrgmund of
c

For mul a XViI a suitable solvent such as orm or

- di chl or omE{9HE9 g gt Boympla R VE whihds @Jséwggmgﬁbré'ﬁnmmda hc’I‘hbreﬁcnaﬁrbment
t enper at Ube carfib® outdH ToRBirH Q&Sn&lﬂ:ﬁd)&flo?mﬁﬁwl Jt}(laa(.jr: UP} | vt he

anount of _3- chloroperoxybe ol ¢ "acl
: R SNa in a suitable solvent such as N,N-dlmethylformamde or dlmethyl sulfoxide and

20 heating (60-80°C). The product or a pharmaceutically acceptable salt thereof can be
isolated using conventional methods,

In step (8) of Reaction Scheme I a 1H-imidazo[4,5-c]quinolin-4-amine of Formula

XV is oxidized using a conventional oxidizing agent to provide a 1H-imidazo[4,5-
¢]quinolin-4-amine of Formula XVII which is a subgenus of Formula L. Preferably a

25 solution of a compound of Formula XV1I in a suitable solvent such as chloroform or
dichloromethane is treated with 3-chloroperoxybenzoic acid at ambient temperature. The
degree of oxidation is controlled by adjusting the amount of 3-chloroperoxybenzoic acid
used in the reaction; i.e., using approximately one equivalent will provide the sulfoxide
whereas using two equivalents will provide the sulfone. The product or a pharmaceutically

30 acceptable salt thereof can be isolated using conventional methods.
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« used in the reaction; i.e., using approxi mately one equi vad &MAR 806!

provid . foxi de whereas using two equivalents wl Vi t he
sul fongybqig%élg%oduct or a pharmaceutically 30 accept abIllecvlgéﬁjﬂtl}“9‘&"’r

t hereof can be isolated using conventional nethods. 8 WD 02/ 46192
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NYN- (7)) NN (8 R21 7-R2 N NRepetignReimmpegI X Rn R R O 5
Compounds of the invention can be prepared according to Reaction

Schene Il where R, R, R2, X and n are as defined above. In step (1)
of Reaction Scheme 11 a 3-n®troquinolin-4-arine of Formula XIT is
reacted with a conpoun N Far nmul L~ -using the netlrod of
step (7) of Reaction chgnme —t@—p;o a & n.i_@_qqui oNfi-"@- ani ne
of Formula Xl X Z o NH N
|
H LA
X X . Xl cl
)
OGN 5 N 4 NH,
| R, & h{ YR, (4) NI _
- 7N 7 “NH
} R, X Ry X R: ¥
c ¢ Cl
x XV X
(6)
NH, NH, NH,
N N\ M NN (8) 2N
—t . 3 D
P '>I>-Rz | N}Rz _ N>R2
Rs X Rs X R; :Ec
Cl [
(0)
XVI i Xvill F "
1
R,
5 Compounds of the invention can be prepared according to Reaction Scheme II

where R, R;, Ry, X and n are as defined above.

In step (1) of Reaction Scheme II a 3-nitroquinolin-4-amine of Formula XII is
reacted with a compound of the Formula R;-SNa using the method of step (7) of Reaction
Scheme I to provide a 3-nitroquinolin-4-amine of Formula XIX.

10 In step (2) of Reaction Scheme I a 3-nitroquinolin-4-amine of Formula XIX is

reduced using the method of step (3) of Reaction Scheme I to provide a quinoline-3,4-
diamine of Formula X3,



10 In step (2) of Reaction Scheme U a 3-nitroqui noTm 4- am hé MAR 2005
Formula 70X is reduced using the nethod of step (3) of Reaction
Schenme wotg/4emvi de a qui nol i ne-3, 4- di am ne of Formul a pegmshiRibsd R
1005 WD 02/ 46192 PCT/ US01/ 46697 In step (3) of Reaction Schenme Il a
qui nol i ne-3, 4-diam ne of Formula XX is cyclized using the nethod of

step (4) of Reagtd . vi de 11 m dazol 4, 5- .
. c¢] qui nal i ne of a@oért%g&g% ?Ar? §ch %’gé ﬁf)qqﬂoﬁﬁ%'g%t “J'r'n"‘%ﬂ#lé‘ﬁﬁ"qalx%’s
| H-i ni dazofyrlized-ising thehiethed of stpo@ruf Reakéh Schemd 1 previge sl 1 HomMONjade 2
IHim dazogf 5_%q¥iPnO| I N-3N-oxi de of Forrmula XXII using a
conventi on ﬂm('}? i r?&mé]@ : Preferably a solution of a conpound of
Formul a XXI in m stepyit I 2 of : .
di chl or onet hane isséith(r }eﬁ%%c%\n&tsﬁﬁg%w Fgg?{ ﬁtﬁﬁ%ég’)g g&ﬁ#@éﬁq Je%fthonB\ﬂamm

3- cbl &r opepEdipetivrgrddes | H-imidazofhiSejquinobingN-axide of FormulkEXI (Sing of
X1 o anyiaimionsl Gk DAL frebly d JHoR of d pompqlit o BFFmabrckEin ¢ o
provi de a sulteblesbltentafeh f5-chlomformobi dichoraii-Meneih trERsdWitR 209t threthi Ch
nccopt ab o Abien B SHROmBA O SHCH S oRbRBOROTR | onal Mot hods,
PCT/ US0L/ 4667 “%%Sﬁ)nﬂfg‘%%ﬁ%#gﬁ%%%%%3?%#3%[%%@%@%2@@3@324?5 g

to RIQcti is aminated vsing the method of step {6) of Reaction Scheme I to provide a
1H-imidazo[4,5-c]quinolin-4-amine of Formula XVIII which is a subgenus of Formula I.
The product or a pharmaceutically acceptable salt thereof can be isolated using

conventional methods.
15 ' | . Reaction Scheme IT

Ha4 E:}

NS0T ) | NSO NS NH,
= - |
] \H . NH i
n ?:( n >I( Rn )|(
X1l ! XX 7 xx 7
R, R,
(3)
NHZ -
+
NSN ) SNSEN SN
LR~ N T =8 Y e

H 1 1
R; X R; X R; X
s
XVII foz XXit foz XXl i‘-‘g

R, R,
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' where R, Rl, R2, X and n are as defined above. In step (1) bMAR 2005
React i Il a 3-nitro-4-amno-quinolin-1-yl alc

For rmul g&g(ﬁ»gl S protected with a tent-butyldi nmethyl silyl 8&%’58{{&%
conventi onal et hods 5 Pref erably a conmpound of Formula Xl is
conbined with tert met hyl silyl chloride in a suitable sol vent
such as chl orof@?’“ﬁ'ﬁ‘il &%/‘Pfg’ E@%HRWERTWWWE@W@MBﬁl c
anount of whete RER() R aiPR¥elad OBinchRAbNeEP (2) of Reaction Schene |11l
a protected 3-nitro-4-am no-quinolin-T-yl alcohol of Fornula XXIII

i s reduced usi rigsteRél )@émobﬁchﬁmﬂl(@-muDAmmnﬁ-qmﬂoﬁpb@MMhoﬂ@f 10
rovide a al.cohol of Fornula
IV, T sPoBhAIE priicced AR AR ity el 5488 comventonal methods.

3. 4 aPam riselyeabisns eamouyloEocniiaXIof conftth LA LUASIONEL B9
t he rrethod &f %‘]‘H"g"ﬁ_‘}ﬁ Iijac I on ?Pherre Itg provide a

5-c (, )qul notF@ g o ﬁﬁﬂ? eﬁ@ﬁ%&fmym*mm |11
alHim dmm&%mpmyﬁamgornul a XXV 15 is oxidized usi ng t he

met hod of step F‘)ﬁBOf Reaction Schene | to provide a | H
i ni dazof 4, 5- c] {2) at Braction Sehente IHommtbctedditro-4-aminbgpinp)-194

S| o ara B Folmita SNTIH SR doths G bkt o S R SE REson Seieme 1o ¢ o
provi@e aprmdttmmm@&%dqwm-mmmmwb@sm XXVIT. 20 In

2 30 i dazor JEHbE0) BREHRN Soneint T Rprouind daieuprainctingt Besbotet |
1H i mi daz d{oﬁnﬁﬂa SOITY U mlmlﬁm%rﬂ,@ﬁe%d Eps&éy{hﬁof&%ﬁdg] scﬁ’érﬁ§ £ ﬁn?éy

sol ution n&og‘&d of Formula XXVII Ina sult e SO
as tetrah 15‘?1 a:o Famya ¥3&V.abut y1 ammoni um fl uori de. Sorre

23 bag et ‘KL e %%&B‘F’er it QR o TemnibRRY I,

step 5(7) dgo nsmzﬂ&;m@hedoﬂstepe(snﬁnmmmmnﬂtemm 1®- 4-am ne
of  Formulyg; Tﬁn # entional nmethods to provide
alHim dazoi tg {i qu:hﬁg?@&@%?%#}s mul a XVI. A conpound of
Formul a XXVI | | cssp (SpofiRenttich Smahe mumﬁ;mab Isacstfiihmmd : 'cm-g:élde of

an be added in a

Al ternati phar.o 0X% l orid

control | eggﬁ ﬁw éﬁ‘? 5) e getho 8%%@@%?3WWCMDW®1N a
sui t abl e d&HwAdHzo[45846)RuiBGin NN iR BYinh W& i 0 the presence of

tr| eiohyl am ne.

—

In step (6) of Reaction Scheme IM the protecting group is removed from a 14-
imidazo[4,5-c]quinolin-4-amine of Formula XXVII to provide a 1H-imidazo[4,5-
c]quinolin-4-amine of Formula XXVIIL Preferably a solution of a compound of Formula
XXVI in a suitable solvent such as tetrahydrofuran is treated with tetrbutylammonium

) fluoride. Some compounds of Formula XXXV are known, see for example, Gerster, U.S.

25 Patent No. 4,689,338 and Gerster et al., U.S. Patent 5,605,899.
In step (7) of Reaction Scheme IIT a 1 H-imidazo[4,5-c]quinolin-4-amine of
Formula XXVIII is chlorinated using conventional methods to provide a 1H-imidazo[4,5-
clquinolin-4-amine of Formula XVI. A compound of Formula XXVIII can be heated neat
with thionyl chloride. Alternatively, phosphorous oxychloride can be added in a
30 controlled fashion to a solution of a compound of Formula X3XVII iz a suitabié solvent
such as N,N-dimethylformamide in the presence of triethylamine.

11



11 31 MAR 1005 WD 02/ 46192 PCT/ US01/ 46697 Steps (8) and (93 1d4AR 2005 -
Reaction Schenme |1l can be carried out in the sane nanner as steps
(7) andWB)2/4689hect i vely of Reaction Scheme |. Reaction Jmewsdilédor O
n, (1) NY'-O (2) wWOHRNHZ NN"~,y-N(7) \ N($) N\ NXXvill }Rz
R } -~1}RNNNz I I XR, XFn-O n, XCOHXVI C XVII XVIII

Steps (8) and (9) of Reaction Scheme III can be carried out in the same manner as
steps (7) and (8) respectively of Reaction Scheme 1.

Reaction Scheme I
i 9‘\
N "0 N. . -
P A, Ny e NS NH,
o 7 NH 7 NH
X X ¥
OH S .
X XXl _j: v 2
NH, l 3
NN B ONRN LB NN
—-— b\ N
P ':l>_Rz _ T;l>_ PR
o o 0
XXVII —)? /i,\ XV —gi—-
E r
NH, NH, NH,
NN (7 2N (8 N
] 3 Yp —2, N
_ I}I}Rz P N%Rz P
R; '>t( R; )l( R; ):(
OH ' Cl ?
J (9}
NH,
=N
L=
o8
XV I(Q)‘*"
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5 12 31 MAR 7005 WO 02/46192 PCT/ USO1/ 46697 Compounds of 3 hMAR 2[]05
I nvent e prepared according to Reaction Schene | ggﬁere
R1, RZWOQ%(} P are as defined above and BOC is tent- butPéI Vﬁ@ﬂm
In step (1) of Reaction Schene |V the hydroxy group of a

6,7,8,9-tetrabydro-1H im dazo[ 4, 5-c]quinolin-1-yl al cohol of Formula
XXX is pr ot ect RAuogds &ftb%wwe@ws@w goriipg t@promScuhcgleWe

nmet hod of f | a XXI X
are known g?ﬁggnﬁi)e}{%p%{ggg?? usi ng novvn s;]%qtﬁ %}2% %@’S‘E}i see for
exanpl e, N kol dnétep (1)axf Rehction Schemd Bt ﬁahydﬂm@ﬂﬁﬂofizﬁsw a;gfte@hywlr}gm
U S. Pat t

of “Reaot | olmeERE AP YTiefo PSR Dl s yin steny

c] qui Bol i nbutyldimetieylsily] Houpruting meuﬁ)dlafﬁ&ﬁfn) GﬂRé&hﬂﬂS&ﬂﬂn\é‘iﬂt | onal

met hods to_provi prot ected 1H i m dazo c] qui nol'i ne of Formul a
XXXI . Pref 9%1 fﬁ‘ eI are mr&@@mm«l wairgknowntspmthetic
di -ten- bUtﬁiEth@HsC%W lenNﬁcoﬁ'rﬁe% EEI?Ll.e US%PQ%{N@ﬁ%I%%@ and Lindstrom,

tetrahydrofuran in the gresence of’ tri'et hyl'amn
4- di met hy| H& Pasgy Nod5.68: SThmdmémbaS@rte&ﬂlarche run at an el evat ed

Lort < buty1 ai et Ry PRIPATRSHER sthons y, BE Botse pup o e P rmul o

XXX 10s T mmm@em@mhm@fs m:ed(lﬁaaf;%m%ﬁﬁsﬂal RLtheds 18 PRvide !

to provide a 1H— c qui no i n-1 cohol of Fornmul a” XXXI |
In step (48 plipe of Em FEXY | Breferahtyye pomapound pf) |

al cohol off rﬁeram Mkédw&ﬁ Rpped ﬁ,gﬂ;ﬁ, f

For mul a XX)?I 1. Pr efler ably a . QEW%ME ﬁ{Tle%n taré;{'.alcorrpgu &%or mul a
XXXI | in desalyin Bnén@dhvmengmm&yldmmaod e-ldnnd:thyiemlmpynchai athewi t h
nmet hanesul triethylamne. The -
reaction clfg%%%e run atgfﬁdgee‘éuce enpe(ri%qaé}e (-100). In step (5) of

Reactlfon Schenién Stbp €3) wf Reaction Sblimtawahc)tfert%tyldﬁaﬁth&lﬁiﬂ ﬂmmgm?(xx
| |V

25 prof er oo BTGPER ToKLs Ssbisa iesfe mstindionsimdl) of Rt Soneme
sui t abl e STty provideaH-afidMo[4, 53 @thrmm mohﬁum reahed with the
thiol in the presen f triethylam ne. The reaction can be run at
an el evated t e#b &3 2 Scheme IV a 1 H-imidazo[4,5-c]quinolin-1yl alcohol of
Formula XXXII is converted to a methanesulfonate of Formula XXXIII. Preferably a .

20 solution of a compound of Formula XXXII in a suitable solvent such as dichloromethane
is treated with methanesulfonyl chloride in the presence of triethylamine. The reaction can
be run at a reduced temperature (-10°C).

In step (5) of Reaction Scheme IV a methanesulfonate of Formula X301 is
} reacted with a thiol of formula R;SH to provide a thioether of Formula XXXIV.

25 Preferably a solution of a compound of Formula XXXIII in a suitable solvent such as N,
N-dimethylformamide is treated with the thiol in the presence of triethylamine. The
reaction can be run at an elevated temperature (80°C).

In step (6) of Reaction Scheme IV the tert-butoxycarbonyl protecting groups are
removed by hydrolysis under acidic conditions to provide a 1H-imidazo{4,5-c]quinolin-4-

30 amine of Formula XXXV which is a subgenus of Formmla II. Preferably a sofution ofa
compound of Formula XXXTV in a suitable solvent such as dichloromethane is treated at

13



In step (6) of Reaction Scheme IV the tert-butoxycarbonyl i MAREMENg

groups are

renmoved by hydrolysis under acidic conditions to provide a

| H-i mi odeaog/id6192c] qui nolin-4- 30 amine of Fornul a XXXV whpetruket/ @697

subgenus of Fornula I

Preferably a solution of a conpound of Fornul a

XXXI'V in a suitable solvent such as dichloronethane is treated at 13
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"V R IVI NRz X X (4) N 0O=%$=0 )XXI| OH 14 31 MAR 2005 3 WR 2086192

PCT/ US Conmpounds of the invention can be prepar aﬁf% LdiLhg to
Reactigeld@%(eir;r% V where R R, R2, Xand n are as defi?g" a gﬂ‘/éey?fl n

step (1) of Reaction Schene V a
6,7,8,9-tetrahydro-1 Himdazo[4,5-c]quinolin- |-yl alcohol of Formula
XXI X is chlori ugds ofdhe ¥eentian pakberepsredpogording to Reagtion ScheBe Scheme

11 to prowhé}@RgRﬁ P %P%laEQ%?PMXVI . In step (2) of Reaction

Schene V a conpoun I's reacted with a conpound of
formul a Ri - SNa Instenl)tofiReantion Schende ¥ & 67,8 Fjetralyde aAt itz Gl 5eTguiholin®

provi de a ihj.get f o ich is a subgenus_of_ Forpula U
The pr oduc{ p@%“ﬁ%ﬁ@?ﬂﬂé%? W%%é’ﬁinﬁﬁﬁ%mggﬁo e (@19 Reartione

i sol abed uSdhame TID RVFOVileO D Bbmpttind ofPormbfd XXxwiEep (3) of Reaction Schene
V a thioether ﬁ:‘] Forjul a XXXV is oxidi zed usin the nethod of step

(8) of Reactio 8ep £ahof Reertion Seheme Va2 sompaynd obFornwla %3GV isteaptod witha
har maceut oS STORAUE RESNTRFR IR sl 19 oRb PSF Refliof Solpmpe g0
convent i origPvidea thinether obF@mulr XXX Iwhidkda e sutigemBoif @ormala 1. The product ot

a pharmaceutically acceptable salt thereof can be isolated using conventional methods.

10 In step (3) of Reaction Scheme V a thioether of Formula XXXV is oxidized using
the method of step (8) of Reaction Scheme I to provide a sulfone or sulfoxide of Formula
XXXVI which is a subgenus of Formula II. The product or a pharmaceutically acceptable
salt thereof can be isolated usiﬁg conventional methods.

15 - _ Reaction Scheme V
NH, NH, NH,
NN M NN @ NN
| N AN —_— N
_ I"\l>_ Ry I P N>_R2 [ P N>- R,
R X R, X Rn X
OH cl '
XXIX YO0V X0V | }:
E
) NH,
N
\
1 R
g
5(0),.

20
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NH2Z NH2 NN 2) Rz Its N\ NtRz (-' N\\>/ / X R OHT x G 1MARA2605
XXXV 15 31 MAR 2005 WO 02/ 46192 PCT/ US01/ 46697 As used herein, the
terns VeOkyu6192" al kenyl " and the prefix "alk-" are incl upc-y,gs@f,_,,“@pth
strai ght chain and branched chain groups and of cyclic groups, i.e.
cycl oal kyl and 5 cycl oal kenyl . Unl ess otherwi se specified, these
groups contain from1l to 20 carbon atons, wth al kenyl groups
containing from2 to 20 carbon atons. Preferred groups have a total
of up to 10 carbon atons. Cyclic groups can be nonocyclic or

ol ycycfic and gr r abl ave,f L3, L O 10 r| n arbon atons.
ICI%xe?/rplyary cycli Agug?ﬁffﬁ%' ﬂyth%{] %‘y’m glk g éb“db{ﬁmhlyswe of
cycl opent sbbthmighbmxyﬂndmcaammﬁ;gfb sjaﬁdbﬂ: ﬂég@hgguet{g{gl M Jtneand

al kenyl portiaons ﬁ)f X- groups can be unsubstltut d by
one moCEel %IE%HY t Hialeessothexpise Epesified: thesecamoups aorgain dioart ex2(f carbrantalisms,

ary1 o eyt Atk S fbining M 2 20 Bhkon B PRt rais e o
" hal oal ky lof llP tn IOmlrhm apens, fCygtio gremps tmtbeaiicmoeydﬁ& bt polyB @18 indpefepibly
frue of otBoaoRAdh TP rine bEes hes Binlisyicuflls sourminmisi syolromy) t abi o
hal oal kyl coelopiopylmiethyLloyelosiit, wuohéxm iadeRERLNY! . and the like. The
? Ie L gl% 3 ; %/ L E. as Inuz? d?tlor;],e trhg Iza.]ky]I an(;il al]Jkeiyer pCo?tru?nos Cc&'/g(-l- gcroglgsocr;gg):e clzmsurlbsr;]t?ttslteg rcnr
substituted by one or more substituents, which substituents are selected from the groups
consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl.
The term “haloalkyl” is inclusive of groups that are substituted by one or more
| 15 halogen atoms, including perfluorinated groups. This is also true of groups that include
the prefix “halo-”. Examples of suitable haloalkyl groups are chloromethyl,
trifluoromethyl, and the like.

The term “aryl” as used herein includes carbocyclic aromatic rings or ring systems.,
Examples of aryl groups include phenyl, naphthyi, biphenyl, flucrenyl and indenyl. The

20 term “heteroaryl” includes aromatic rings or ring systems that contain at least one ring
hetero atom (e.g., O, S, N). Suitable heteroaryl groups include furyl, thienyl, pyridyl,

- quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl,
pyrazolyl, oxazolyl, thiazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazolyl,
pyrimidinyl, benzimidazolyl, quinoxaliny}, benzothiazolyl, naphthyridinyl, isoxazolyl,

25 isothiazolyl, purinyl, quinazolinyl, and so on.

“Heterocyclyl” includes non-aromatic rings or ring systems that contain at least
one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially
unsaturated derivatives of the above mentioned heteroary! groups. Exemplary
heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morpholinyl, thiomorpholinyl,

30 Piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, isothiazolidinyl, and the like.

The aryl, heteroaryl, and heterocyclyl groups can be unsubstituted or substituted by

one or more substituents independently selected fiom the group consisting of alkyl,

16



Exanpl es of aryl groups include phenyl, napht hyl, bi pheny!3 1 MARidi0BNy!
and in 20 term "heteroaryl" i ncl udes aronati

ring s%ems ﬁ:at contain at |east one ring hetero atom?'f:é\h%gﬁ“%%

N). Suitable heter oaryl groups ‘i ncl ude fhryI thi enyl, pyridyl,

qui nol i nyl g 0 oi n onI trrazonI pyrronI
tetrazol yl® Ok?ﬁ%ylﬂfy Q&Wr%g?ﬁ'%ﬂ 1?9;&9‘51 thip, halogenmitrg, hydroxy, mercapto,

oy on ﬁg‘m P 5“;?2"‘?” el BORER RS8R

naght hyr i thio, heterparylalkpay; bbtytoaryhalkcyline, améte] SRARKINGY ! .
and so on dmm-jﬁ,ﬁh ring systems
t hat contain at Iggig%k&&c T nggia?ﬁr@g’ gpg%%@%aﬁ“’g’?m%"m and

i ncl udles afoxysrrbony, haledlkyleubanyh heidalkecirbiryl, Aiyltiod rSatyl ﬁ;fl@ﬂbonyr,
derivati vg&e&;?ﬁ Q‘Q Iog%nt | ongg%%io%é%é@%;;ﬂ% Exem? ary

het erocyclic groups hC qumyﬂ

mor phol i n etﬁroaﬂyitbwmbdaglll 1 |

t hi gzol [ dl;% Tﬂg ﬁ;r?;d:hoy 0,riigs)ot hi agﬂglgrdc%dr?g d%‘?mw(@w’ The
ar%It thet ﬁglwcﬁjrbﬂ‘ %‘f&&femshﬂﬂ@ﬂ Wlmmﬁﬁmuhhetbmhwllsulf?@éo]r :
substitu Byl ]@m? sel ecte rom
t he oup nsr st ng of % U%ﬂﬁ% 8‘%1%@2’?%&[

EclT / | k | . ﬂa#bWO "ékﬂﬂy mom’,laﬂ“abﬂﬂnmmyhﬁhﬂﬁlaﬁ%kylcmbon ylamino,
al oal ky 1, élg&.g 3 h%@ capy o cyano car oxy,

fornyl, rylo @ aryett?{r%y %@(g%” suif

het er oar yﬂl wﬂmifenydfanmbmylsulfhﬂyhﬁﬂﬁr ryI aI koxy,

het er oar mn al kyl_am no, dr a I anrr no, heterocyclyl,

het er ocy)c/*l&% Smf%y}?ﬁ %@W@lﬂéﬁwé@m lﬂmﬁloaﬂrkmyimandgoxyl Y

hal oal ky| alkenytanythocafbahglaink@X Em ﬁel:ﬁﬁﬂ rbon

aryl.gar bo et eroaryl car bonyI ar ylr oxycdr th?] oXarbonylammo

het oar ?%Eﬁﬁ’ﬂ%“b lparbdwlmnara;aﬂ,tlﬂthzcoaﬁdwnw

al kanoy!| opeYerodclylme fi%eq 2L .carb
aryl car bongl tﬁjrco aI k I a nos%l ﬂ a %/ﬁ 3ﬁ¥'§F‘i}|%’uPﬂb@ﬁ§lb’

het er oar y§ubgHttey then ﬂlmyg@umanyﬂsp bakdbﬁhﬁttﬂfb? l&ﬁé amn&%,of the above,
aryl sul f opyhemdaQubdiiehal ky! sul fonyl am no, 10 al kyl carbonyl ami no,
al kenyl car bonyl am no, aryl carbonyl am no, aryl al kyl car bonyl am no,

het er oar yl car lﬁm;!inanbsm;enhai fenaally pleferied’ PR txhf

al kylsul f:ﬁ&f{# ’ gl enyl sul fon ?ﬂem no, -aryl sgjeronyfmdm o, P

arylal kyl'st %Y%aﬁ enegyel prs R ﬂ@m"%}m@ﬂ with phenyl or

ar yl al | cysubstitftedpyhenil ar}ﬁ'efeﬁJedQ‘r{vﬁﬁ’oﬁiP RERABY BB Mbstituents are present (i.e., n
is 0). Preferred R; groups include hydrogen, alky! groups having 1 to 4 carbon atoms (ie.,
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropylmethyl),

| methoxyethyl, and ethoxymethyl, One or more of these preferred substituents, if present,
25 can be present in the compounds of the invention in aity combination.

The invention is inclusive of the compounds described herem in any of their
pharmaceutically acceptable forms, including isomers (e.g., diastereomers and
enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is

30 optically active, the invention specifically includes each of the compound’s enantiomers as
well as racemic mixtures of the enantiomers.
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al kenyl ani nocar bonyl ani no, aryl ani nocar bonyl ani no, 31 MAR 2005
aryl al kyl am nocar bonyl am no, 15 het eroaryl am nocar bonyl am no,

het er owbzd1yi car bonyl anmo, and, in the case of heter ocyedor46699-
If any other groups are identified as being "substituted" or '
"optionally substituted”, then those groups can al so be substituted

by one or PR g €t ¥ons A BRALGH ASHpS) | tuents. Certain
substituents are genera nple, preferred X groups
20 incl ude et hyl?lgngacanﬂcahcdmpoﬂnmoﬂhdmpéﬁoﬁrcbﬁﬂm@th&ﬁﬁ&ﬁﬁ&al@feﬁ‘eéﬁv’éy'
and aryl, bstituted preferred aryl group.
Pref er abl y no‘ﬂlltz8 u%%?‘? W@Méwd@mwco@wpmmbaerred
R2 groups phanhwé&u&hmlh&gpﬁblewf groups having | to 4 carbon atons

. met hyl ropyl, |so ropyl, n- butyI sec- butyl,
|sobu?y| and c%ﬂtﬁ%?cﬁig tnmhsalmmbmthfﬂwamhlmuhd
One or m)r@fﬁg, n sent 25 can be
present in antgl hee%t(?:ngﬂigﬁndﬁh &?ﬁ&ﬁ ﬁg’\s? l%]%nw? M%ﬁ%ﬁﬂ%‘ﬂﬂaﬁm '
i -nvention or an mmy Aliouph tipoexactuntb@ficsfiabeet dogipsi of
their hgﬁﬁaec@éﬁ I t bl.e forns ncl udi ng | sglgruelgdsad(ﬁ?/
di ast ereo?érs an ':Cag %ﬁqmglﬁﬁg @eugvgpiggnw@da%ch Qrding 4p %m%hpwndﬁéhoshe
like. |n pefskillGaltesart, sﬁchasmgm Mahéch%ﬁal&@hﬁ%'c}fmgﬁﬁb E‘E ture of

es ena

[ nvengl on eC| fica th i nclu each of the conpoun oners as
f indended dopmeangimen.dtiis raancma:edamammum of the

wel |
02/ 46192 Rﬁ;&g&g)},ﬁ el aI
Activity Phar maceuljtjll calm%lg%%én@ o %}ﬁ]} [ nvdee(r%ﬁ% %Uﬁ%

t her apeut ia0ant 5 rag/ka @reforsbly abo 10 pgfkgdo slsmps mgikg)bftthb eomﬁmmﬂitd @8 as

RN R R R R A A S AR A
anmount of mmmmesmtmmﬂwc&r@oﬁﬁﬁﬁﬁMIﬁnﬁ&ﬁﬂt

such S C I nduct ugor activity, and/or antiviral
actw?ty )i’ﬂ% Fo it ﬁ?dot%‘ﬁi k& active conmpound used in a

phar maceut i cal ‘The GB@EbEIOB BE inkBRtionUEHE b nitichdd a4 WS{%&&

factors known tqQ those of skill in the art, such as |caI and

chemical 8¢ F’étbﬁf‘m#%n%@mm the eraupeandsrof thefimdshtivimeg he ndmimst@tﬂﬁn

of the T HemuARRbR i Bk ABlher bt hif ol el s e g afiiepeT iagmne

pr ovi de a reRporseahiodifiers)tand Gt artibiptics, etc.

20 The compounds of the invention have been shown to induce the production of
certzin cytokines in experiments performed according to the tests set forth below. These
results indicate that the compounds are usefu] as immme response modifiers that can
modulate the immune response in a number of different ways, rendering them useful in the
treatment of a variety of disorders.

25 Cytokines whose production may be induced by the administration of compounds
according to the invention generally include interferon-o (IFN-a) and/or tumor necrosis
factor-o (TNF-a) as well as certain interleukins (IL). Cytokines whose biosynthesis may
be induced by compounds of the invention include IFN-ci, TNF-a, IL~1, IL-6, IL-10 and
IL-12, and a variety of other cytokines. Among other effects, these and other cytokines

| 30 can inhibit virus production and tumor cell growth, making the compounds useful in the

treatment of viral diseases and tumors, Accordingly, the invention provides a2 method of
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- about 50 rrg/ kg, preferably about 10 jug/ kg to about 5 nmy/ k¥} MﬂR?ﬂﬂﬁle
conpou subj ect Any of the conventional dosage f be
opoudd T

used, suc abl ets, |ozenges, parenteral formulatio
creans, ointnments, aerosol for mul ations, transdemmal 15 patches,
transrrucosalI Eatches and the |ike. The corrpounds of the invention can

be adni ni s & gyioking biosypthesisiman %@ﬂﬁpm&%mtmheann%hMOum
"egi Men, b § BnRARRGH B oRioh bemb B ERIdh 9D admini stered in
er activ

conmbi nation wt h one another or w t ¥ agents, including
addi tional i mufertain eamprnds ofitll invertion havetbeeti forhdto ;ﬁéferebtlﬂlyllﬁcﬁme fHeC.

20 Th b t d th

P oduct | on XSl 8F IINIS, & R pSbEn oﬁﬁmve s REL0s 96k pPRMGS lpssiphaRing ¢ o

the tests Blbdmenéduchet &lks) cbi@sfng SIRSAE &é‘ndhgéf: 1{@% QpaRgnds
flers t at can a ?

are useful as ipmune response no e | nmune

response |ﬁ°nﬁ°%m&’°d§fm% ﬁ@éﬁﬁ’?ﬂf bOfl@hmmatcmgcymbnes.lseful in the

treatnent of a EP)&]E gse roduct i, O
maybe i nduced b%éad? m ni ?&rt?l on o n%%hggmé{éﬂ ‘g
i nvention %maﬁd%ﬁ%t@aspmwmfﬂmmmmrguﬁ : nlaéﬂi;aﬁlpmfga

necr osi s a ain ipterl eukins

Oyt oki nes gﬂﬁosceeﬁl Brog rﬂlﬂre%‘% iﬁ%gﬁ% yﬁiﬁ%ﬁ?}@ﬁ?ﬂﬁ%" @fl“qnﬁ’é 'I'he
i nventdi on tdiepoudds thiyNiss acﬂ&iEnﬁcrobEa‘gés whichGn

vari ety of her t oki nes. Among other effects, these. amc}il other ©
cyt oki nes 9’9 watiog of ﬂ@%’cﬂwﬂq&?ﬁ ]ﬁnﬂleh@lmonmlmdsgnaymﬂsp

maki ng thepﬁgf%{iﬁdm&ﬂdﬁ&@e‘ Pﬁ&?%esnt of viral diseases and

tunmors. Accordingly, the iInvention p a nethod of I 18 31 MAR
1005 WO 02/ 461Cqmpaunds sfihe maﬂiinlalsdhmerag effpdt ok itlreeachieR)ininives respdnge. an

composi 1 ororsufle MHLBUHER it BlicVed et 6B it o8 SOIRRANSR ¢ ho
i nverltsi on idwetion @1 cE10 bytolkines, fbe BFcuctvniof tHe)T Relisb Bipe 1N En1 YRS 30Y Of
| FN-a in a. popul ation of hematopoietic cells such as PBMCS (peri pheral
5 bl ood mﬁﬂfﬁ‘é?‘&ﬁw jaad tb@é’(ﬂdgwﬂﬂrﬁﬁtq?ﬂd@mmps 2(Fhowrtokines HehdList i c
D1 ammat op Ty mhibAEN G fyahishB bkt tundd SRS o et a? '
‘pr oduct i onthigFompeuORs are gsefulin ﬂtedmpmmﬂddm’eases where upregulatlon of the Thl
response and/or downregulation of the Th2 response is desired. In view of the ability of
20 compounds of the invention to inhibit the Th2 immune response, the compounds are
expected to be useful in the treatment of atopic diseases, e.g., atopic dermatitis, asthma,
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell
mediated immunity; and possibly as a treatment for recurrent fungal diseases and
) chlamydia,
25 The immune response modifying effects of the compounds make them useful in
the treatment of a wide variety of conditions. Because of their ability to induce the
production of cytokines such as IFN-o. and/or TNF-a,, the compounds are particularly
useful in the treatment of viral diseases and tumors. This immunomodulating activity
suggests that compounds of the invention are useful in treating diseases such as, but not
30 limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; molluscum contagiosum,;
variola, particularly variola major; HIV; CMV; VZV; rhinovirus; adenovirus; influenza;

= ]
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the invention affect other aspects of the innate inmune re$bdAR@005For
exanpl e, natural killer cell activity may be stinul ated, an effect

that gy hoeglye to cytokine induction. The 10 conpounds Pﬁ?‘u@h}i@m
activate macrophages, which in turn stinulates secretion nitric

oxi de and the production of additional cytokines. Further, the

conpounds A rolife nd di feren.t i.gation, of, - ]
B- | y_rrphoc_yé%ssi:fa&l%&n%'("5111"%1 tﬁ%‘@i @ﬁ‘tﬂ‘? &?%“ﬁﬁ&%“’&ﬂ‘“@ﬁ‘ﬂé@?ﬂéﬂa't he
acqui red i hnmamepapiliopaniies bncemét@dn@pabﬂy% dRsdsSe. %%nd:da
bel i eved to be, @ny di rect ect on T cells or direct 15 inhducti on of

T cell PYt Gf'@l mepingitis;meeplastin dispases, exgp dase] mmkl ne
|2F(N:I_K ” i iyﬂdﬂg%ﬂ ‘i’elﬂc@ﬂiaﬁ Kﬁ%&s}s‘s @a?&gﬁf{' EEDF%&H ‘d%in%ﬁlaqup&g&ﬁ RELBSbmbY Pe

I nes |L-4, are 1n

adni nPst r amy wuhekmmmuhplemyﬂommehnma,mm&m b@tm Hohm,

conpounds he tr ment of di seases where upregul ation
of the Th|&%sp§@€§1m}‘8ﬁ&8§ﬁﬁ‘sﬁﬁ“&?f@w 1562595 98, PREBBRCHTS o

desired. |cumii, exypedspéritiosid) hisioplasibsis) GoxeprBASK Sypinoddit: infbted, ki 1O
inhibit t Th2 |rmunﬁpresponse t he corrpounds are expected to be

useful in ﬁgmfli“%%{% 8 infstiensee. 8¢ mbersnlogs,gnd W@mm tis,
ast hma, aAJilxﬁﬁ&}él didbdsBs & condifibd3! Jﬁdt tan ﬁayﬁéage@ugmk ‘ﬂ%#%mg»gs 1dd o ﬁvlegﬁon

a VaCCI ne @)]j uvant for cel at ed 1 nmuni

treattfrent ipgipde mﬂrmtoﬂﬁu n@rainanhosmepmha asadnual Hrambpatiythaeria; Iémsr mmune

response | 0 ke th t he
t r eat ment rm(;@hgpésg%e VAr ety o #58%%14{%8@“ gﬁ%‘ﬁ%"es %‘Feaf'ﬁ °P’ea?ia||

to i nduce pepelosipyadepeciaiapsatay the iyHilsiiometK loid Horbmitibi Mie? sarpebyQnd IhJEr@pes

t he conpo qr'?ds are. rtlcgl’na%é% seful in he treatment of viral

di seases a 8% $onRodpds fonidsnhance Swt%ﬂvhat
CoNpouNds IRhlidgheE v othEs iRy BratSebinds N oﬂﬂds‘iha%ﬂ?%&éfn

but ngt 30 Ilrglhtﬁced to, viral di seasg‘%’sndlbng%%&ﬁ#g geni tal warts; comgon
war t 42 ?%PWGW%@ﬁWMMWMWWOMBBW Vi rus

e | naq,‘%‘?‘ﬂ%“‘% R AR R A i e e ARAE

.31 MAR 2005 V\DﬁOQ#mm of P@rifoRad ¢ Hee6ioe todndhePaytekineibilosi@itiesis is an amount
ncopt oot a e IR B3R a0 G e o incrcdie, ftectePhessp deudri ol
f u_ngal di smdBeeellsdo ﬁrodﬁéﬁ'ﬁl aifdunt of one or more cytokines such as, for example, IFN

20 TNF-o, IL-1,IL-6, IL-10 and IL-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
cxpected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 pg/kg to
about 5 mg/kg. The invention also provides a method of treating a viral infection in an
animal and 2 method of treating a neoplastic disease in an animal comprising

25 administering an effective amount of a compound or composition of the invention to the
animal. An amount effective to treat or inhibit a viral infection is an amount that will
cause a reduction in one or more of the manifestations of viral infection, such as viral
lesions, viral load, rate of virus production, and mortality as compared to untreated control
animals, The precise amount will vary according to factors known in the axt but is

30 expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 pg/kg to
about 5 mg/kg. An amount of 2 compound effective to treat a neoplastic condition is an
amount that will cause a reduction in temor size or in the number of tumor foci. Again,
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. aspergillus, and cryptococcal meningitis; neoplastic di segsbMAR dly.

basal inoma, hairy cell |eukem a, Kaposi's sarcoma, rena
cell c éhﬂ%ﬂé, squanous cel |l carcinoma, 5 nyel ogenous RQH&&H%?”T

mul tiple nyel oma, nel anoma, non-Hodgkin's |ynphoma, cutaneous T-cel

| ymphoma, and ot her cancers; parasitic diseases, e.g. pneunocystis
carnii, criiSEEEHSameustwil var accodingdofstoss known ipthe sribst is exferted arirsone

i nfection, j W@gj@&j : cteri al, i.nf i ons . 0.

t uber cul osic@g,%%gﬁb rr;i/co C er%ﬁ%%%pmﬁﬁq ngﬁawg-’é%”g’é’&osrmg[k&
condi ti ons t hat Theinvéntion issfatthet dosdribed bythe ClFPaigatsmples, WlicH £¥ Sravided 10
i ncl ude acgi eratosi s: eczemn;, eosj nophilja; essential

t hr ombocyt %%W@e“ﬁ?%@“eﬂéﬂweg%ﬁﬂ%%% BDANHHN' s syndr one;

di scoisd | upus; Bowen's di sease; Bowenoid papulosis; alopecia areata;
the inhibition of Keloid formation aé,gagli,leslurgery and ot her types of
post-surgical scars. In addition, these”conpounds could enhance or

stimul ate the hedttuid-lop-@esmyibio)butyll Udtimigazofd, HojquinekinddanineThe

conpounds may be useful for treatifgg 15 the opportunistic infections

and tunors that occur after supprepsion of Il nmediated immunity in,
for exanple,. transplant patientsN C® H\r atients and H V patients. An
anount of a conpound effective tg e

macr ophages, dendritic cells ama;=-ce s to produce an anount of one
or nore cytokines such as, for exanmple,|IFN-a, 20 TNF-a, IL- 1, IL-6,

I L-10 and IL-12 that is increased over the background |evel of such
cyt oki nes. The precise amount - will vary _ ng to factors known in
the art but is expected to be a dose of ab 100 ng/ kg to about 50
ng/ kg, preferably about 10 tg/kg to about 5 ng/kg. The invention also
provi des aPameéhod of treating a viral infection in an aninmal and a

met h of treatjn neopl.asti c diseasg in an animal caonpri.sing 25
adni E\iiﬂsteri ng a%@??ggﬁﬁga%%ﬁrﬁﬂﬁgﬁﬁmms'ﬁrbaﬁ'cﬂﬁﬁ%%’m?‘i'on of the
i nventi on ditroquisolina (10910. g, 55, 8TRuivl) 208 HRElotonftHaBe 90O IRL)O Toithe Yokition @
viral infecti |s. an anmount that will cause a reduction in one or
nore of t h‘@asr?gﬁ?‘* ‘E’§&‘¥FPB‘FFS(73182‘5 38 81ipipely pndyhamingdrbusanol (4687 g, 5258 Tons,
viral | oadmmbdts «RE 2 Wi ?edgf, O . I 0 to
untreat ed contgr OFﬂ azlibj% S. %g&%?eci s%m%%%%h n\%%ﬁ%ﬁ’ ing to
fact ors knesmpletpattesbeating aprefluk for30 minytes: tThe solotitmewas wboked and theiout” 100

1915, PR AR e e i e o 12
an  anpunt werkatpavitdd andabseyueousdaies whsxtradted WHIEDEhlsoZ@mY1x). 'Tht bigatidTber
of tumor o6l wel oMbired and then concentratod under reduced pressure to afford of 4-[(3-
nitroquinolin-4-yl)amino}butan-1-ol (104.67 g, 400.60 mmol) as a dark yellow solid. This
material was used without further purification.
20 Part B
A round bottom flask was charged with a magnetic stir bar, 4-[(3-nitroquinolin-4-
yhamino]butan-1-ol (5.0 g, 19.14 mmol), triethylamine (2.91 g, 28.71 mmol), tert-
butyldimethylsilyl chloride (3.75 g, 24.9 mmol), 4-dimethyleminopyridine (0.10 g) and
chloroform (40 mL) to give & dark yellow solution. The reaction was judged was to
25 complete after stirring at ambient temperature for 2 hours. The solution was partitioned
between ethyl acetate and saturated aqueous ammonium chloride. The layers were

separated and the organic layer was washed with saturated aqueouis sodium bicarbonate,

i cyt oki ne biosynthesis is an
anount sufficient to cause ong nDEiL;eII types, such as nonocytes,

"
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31 MAR 2005 WD 02/ 46192 PCTI US01/ 46697 5 the preci se amoulil MR li03vary
according to factors known in the art but is expected to be a dose of

about ¥Oomgdiky to about 50 ng/ kg, preferably about 10 ppéRuséimssdyout
5 ng/ kg. The invention is further described by the follow ng exanpl es,

which are provided for illustration only and are not intended to be
limiting ldmeawer\m sqifane te
2-butyl-1- (phen t hi o) butyl ] 1—i|§1| rrr? ﬂ[:%fucgn% UI Aor r%i am ne NH2

Part A 10 P/!FSF'EE fja %ﬂrf[tea&butwléhmethvlbs;bdoxy}bmyla mga@imamstt-mnmbar

4-chl or o- 09.70 and d,l chl or onet hane
(500 ni). %?O%’ne g%#ﬂ%m"ﬁ ¥ %W-gaeaagﬂtdf?@fw%’ﬁaés fc')l mher. 81
mol ) and prification: M(CThfve IC,HN:8%Stin/z376 (BET, 3812101 o gl ve a

honog neo;,sﬂ{tg?ark yel | ow solution. The reaction was judged to be

conpl heating at reflux for 30 m nutes. The sol ution was
cool ed and the

aqueous anmoni 3&%&%‘3’?%&‘1% gﬂ &eg'tt%@e(par @aﬂ% lf’!’%"(ag%]ueous
| ayer was niraguinelind-aning (604 g;ri&ﬂbnmnc(l},ﬁ% pﬁﬁﬂmmﬁﬂb@ (3103 eind WIRER

Zollﬁ()gnegl t I’OQUPe‘i‘}I]I n_%,_nt rﬁ%’f% o agi'F- - res.s%&g tgggaggord O%) as

a dark yelhbldMg&DIAﬂers}lﬂiHJﬁgfoHBiﬁid Im&aaatu@ﬁ(tsw Bt foruehie {13
pUI‘IL Catl8$ﬁdaﬂa Part B A round bottom | ask vvals charged wit

magnetic & the vessel wagpressanizadde Shpsi (35K gemn) hrsl]rbgﬂnamdlshaj:ﬁng(S 0 g,

gat §I4d m?%ﬁ??ﬁﬁ%’{ﬁ'ﬁéﬁpﬁ?ﬁ fud%%qsﬁ be%ﬁgxﬁ%mﬂ% }ne HoGt. The catalyst was

4-di met hylfﬁm‘ﬁé[byrﬁlmtm; tifroughOfhd eapelr. Thel filtenéake mag 4@stel withaolgeneq 50

dar k [ 1 t Th d to 25 | et ft

tirring S el flhtes 6o E6RFRed Mﬂ#&ﬂ%gﬁwﬁ'@% WP TP dyged prossure.

partiti Onmﬂmmﬂmwl(@ﬁahﬂyﬁy H&ﬂﬁﬁﬁe@%ﬂﬁﬂ&nﬁa@%‘?? 1n g
washe

chl oyd de. The | ayers were separate and he organic | ayer wa
wi t hfgsat uFae ol “Shematanialiveag nerd weithout fartherpukificativt0 5

PartD
A round bottom flask was charged with a magnetic stir bar, N-(4-{[tert-
butyl(dimethyl)silylloxy} butyl)quinoline-3,4-diamine (5.57 g, 16.11 mmol), trimethyl
orthovalerate (5.23 g, 32.22 mmol) and toluene (47 mL). The reaction was heated to
20 maintain a reflux that brought about a slow distillation to facilitate removal of the
methanol byproduct. The reaction was judged to be complete after 15 hours at reflux.
The reaction was cooled and the volatiles were removed under reduced pressure to afford
of 2-butyl-1-(4-{[tert-butyl( dimethyDsilyljoxy} butyl)-1H-imidazo [4,5-c]quinoline (4.65
g, 11.30 mmol) as a thick, dark brown oil. The material was used without further

25 purification. MS (CT) for CpsHzN308i m/z 412 (MH"), 298.
Part E |

A round bottom flask was charged with a magnetic stir bar, 2-butyl-1-(4- {[tert-
butyl(d:meﬂnyl)sﬂyl]oxy}butyl) -1H-imidazo[4,5-¢]quinoline (4.65 g, 11.30 mmol) and
chloroform (57 mL). Solid 3-chloroperbenzoic acid (2.78 g, 12,43 mmol) was added

30 portion wise to the solution over 15 minutes and the reaction was stirred at ambient
temperature for 1 hour. More 3-chloroperbenzoic acid (0.5g, 2.9 mmol) was added and
after 30 minutes the starting material was completely consumed. The solution was

22



WO 02/ 46192 PCT/ US01/ 46697 dried over anhydrous sodi um sul 3 ht4aR 2005

filter hen concentrated under reduced pressure
N (4- {We‘%{l-g})%t yl (di met hyl ) silyl]oxy}butyl)-3-nitroqui ngﬁ?@%ﬁlﬁ%ﬁg%e

(6.05 g, 16.11 mmol) as a yellowgreen solid. This material was used

wi t hout further rification. (A) for CI9H29N3C3SI mz 376 (M),
342, 210. 1?“%&‘1”?‘1 %ﬁ%‘ﬁ‘?“%fg%éph@mmﬁwwmSﬂﬁhtlwbmarbonate- The layers

N- (4- {[ t eryerdeépitatedl b byl 5 S i nok i ned- ani ne

(6.05 g, 16. 11 nmol), 5% pl at”i")r?tkg%%?géﬁ%s%?%uéé&%%%%%ﬁg‘%%z
nL). The \AB8dsine.gaied pyaseukydoms sodhamsuliite iidtered nnd ther sencentratet inde50 psi

0 and 1 of et YAARER aold Pon ST W B S IRRO SRRt T e o
50 ps$ (3.imrdagodiiRilqiinelinegRNozidel (4s8Bads il N30 nesvlf dsAUREk ofll MEne i s Was

j udged to be,c lete aft one hour. The catalyst was renoved by
filtratio %Wﬁ%ﬁﬁpﬁ’ﬁf ‘E)‘E' The filter cake was washed with

toluene (Fpl) and the filtrates were conbi ned. The volatiles were
removed under reduced pressure to afford N (4-{[tent

but yl (di net hyl Ysormd i Pask yrar gharges] withoa Baghetic stiribas 2(tmtA7-@-{[&f- 11 15
nmol ) as Ly i.a). Was wi t.ho furt her ’
purificat ﬁ’gﬁ&{d@%@sﬂ;‘ﬁ‘&@@@ ?} 'ﬁ%@%ﬁ&‘gﬂ@m‘%@“% Fﬁ% THaehard ¢
stirl®ar, ahhydteysdimethyl formamide (57 mL) under a nitrogen atmosphere. Phosphorus
but yl (di net h%i}l@/‘?d I %»l 10@{%{%ut I b ui noline-3,4-diamne (5.57 g, 16.11
mrol ), tri%f e (4GPt B e‘F‘é’P %Yﬂs.a do the seagtionmityre e drop Miss:fashion7
n). The Reghkla®d Rittoh it QofBichialifoR ‘lf“'wﬁ ;
about a sl o%i stlinl ation to facil Fﬁ}e{eéta?glﬁg@aﬁ% t o;el%%%l%
bypr oduct SomRlete afige #irang {05 4.5 hoymat ambietidernprmtine tand whs then partitioneds  at
reflux.  {hgw ' Hi'ﬁ ti.| es re.renmoved under
reduced pr esse&?gﬁ%jgmg? ? or 83&5%3%@&]9(1 S8 "pidatonte The Tayers Were
2- b:J_isy | - |( separdtpd mflthdogrgadl@lrm W*th&tvhb?ﬂeﬁwmﬁﬂtb& s:ciﬂilﬂ@i_ﬁi@irﬂezﬁmc] Q:J
i nol i ne . 11, as.a thic ark brown oil. e_materia
was used \?\P&ﬁ%ﬂ% u?#?ﬁ?ﬁ%?‘?@% ﬂg*affhﬁlt?%‘{ Q‘@%"q cnceiRisdiundensi 2
412 (MW, r@fged t6-afford Qb 1DPEHI 66?1 MRS ' inoli
regnet ¢ b%?@tﬁ; Fatford i A% Qrtf(mﬁr . @pimlﬂ@ze{m,fstlz]&molme
but yl (di mét-f38) Wd2mmel) 98 3 dark byown sofidy Fhewatarial wap gendrvithaut futthes &
11. 30 MOkriféionC 0 gﬂﬁ | or oper benzoic acid
(2.78 g, 12.43 %ﬁ%ﬁg%ggb%)m”% ;5 -
207 PantG
A round bottom flask was charged with a magnetic stir baz, 2-butyl-4-chloro-1-(4-
chlorobutyl)-1 H-imidazo[4,5-c]quinoline (1.18 g, 3.37 mmol), benzenethiol (0.56 g, 5.05
mmol), triethylamine (0.68 g, 6.74 mmol), and dimethyl formamide (15 mL) under a
) nitrogen atmosphere. The reaction mixture was heated to 80 °C to give a homogeneous
25 solution that was maintained at 80 °C for 2.5 hours. HPLC analysis indicated no starting
material and a 3:1 mixture of 2-butyl-4-chloro-1-[4-(phenylthio)butyl]-1 H-imidazo[4,5-
¢]quinoline and 2-butyi-4-(phenylthio)-1-[4-(phenylthio)butyl]-1H-imidazo[4,5-
c]quinoline. The solution was cooled and then partitioned between ethyl acetate and
aqueous saturated sodium bicarbonate. The layers were separated and the organic layer
30 was washed with aqueous saturated sodium bicarbonate and brine, dried over anhydrous

sodium sulfate, filtered and then concentrated under reduced pressure to afford a 3:1
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30 portion wise to the solution over 15 nminutes and the rehtMARANbaS
stirred at anbient tenperature for 1 hour. Mre 3-cliloroperbenzoic
acid (W6924499 nmmol) was added and after 30 m nutes thpcHUSOII66E
material was conpletely consuned. The solution was 22 31 MM 2005 WO
02/ 46192 PCTI USOL/ 46697 partitioned bet ween chl or of orm and aqueous

sat ur at ed rsiRfrd'5F thp gagggﬁed ﬁg[ﬂ ani c
| ayer was vvashed Wi saturat e}B {11 SOdI Eén% car“gé ona O-UPM
brine, dr irsgifieation. anhydr ous sodi um suI fate, filtered and then

concentratlﬁg nder reduced pressure to afford
2-butyl -1 1-fl[ten buty] (di net hyl)silyl]oxy}butyl)-1H 5

i m dazo[ 4, 5-c] du3: mmxmmmldecm&o&thé%m)w i}ﬁﬁlfﬁzqask oil.

t hout. further purification. Part F A r ound

The teri

bot t ofn 1 iR o3 PRl Py iy A Y i) b imidacol .- auintine

2- buty!l -1 ({48 bl 44 sofution of 7

but yl (di rret h o]hfn?y ¥ J’f{’yﬁm ml—f’fnn?e azolgogn]i)]“('qeﬁ?% YNRICE 1glel- oXl| de

(11.30 mmh;igmﬂtoﬂﬁoaﬁhmic masucd:wmtjmgedl tu;hmﬂ&iﬂe?srﬂohrsuﬂﬂelw)ﬂﬁules

nitrogen atno er 0S us oxyc or| e (1.91 g, 12.43 mo was

added to t%%e?eﬁﬁ’gﬁﬁeﬁfﬁﬁ% é s stirged gp watep and

honvgeneouﬁadstahaé @Wﬂisoﬁﬂ@ﬁir&h%m%@ﬁté"ﬁﬂaqm fRtile! vH3 e¥fisrdd gt d

to bi% co ete after stirring for 1.5 hours at anbient tenperature
S

and Tofarne (3x). o'ﬁb@lwmm lemwmmhbndanﬂrnnsmmwa
or gani o ;%%%%%@%&%&%&m cd PR sy RBAE AR BT
and brine conhenmemumiermdhymhmssmemmm sybtﬂcai erysthllihé slidd Tae 6oHd 0!8 g)

2 Dty - 4 YR FERIVES B St mtond bimabisn s, Aptimedstereal 04 sbs

g, 10.42 rebidedsth? rebaftio bﬁ&wﬁﬁ&lﬁe&mlﬁeﬂm infthutdEhd¥REdhe b Habt T
furtp%r puri ficati on. for C18H21C12N3 m z 350 {M—I) 314. 20

Part'G A ﬁ’@ﬁiﬁfﬂﬂqy@tb&ﬂ%% M RJeF tPTaYide apelomless selusion.r Thear | 2
but y! - 4- cRbiafisks wad éoucﬁma%rd%ﬂér%réi—%‘gmqa %vé a0l &gst{
(0. ylam n

3.37 mmol ), benzenet hi ol triet
6. 74 ol Jromathyldicetate rayd htmqueﬂﬂmmﬂ -r{gbenytthiojbutytpbkn
horgencodtiaTa st Rt @ ST 1 5hme a%?vh%%n%diwﬂbvﬁsnwg:
HPLC anal ysialysisnDakcalatd fBﬂCﬁHﬁNﬂS.%C 71.25; %H, 6.98; %N, 13.85. Found %C 71.12;
20 %H, 6.81; %N, 13.62
'H-NMR (300 MHz, DMSO) 5 8.02 (d,7=3.3 Hz, 1H), § 7.61 (d, ] = 8.3 Hz, 1H), § 7.41
(t,1=8.3 Hz, 1H), § 7.16-7.30 (m, 6H), 5 6.46 (bs, 2H), 8 4.52 (t, J= 7.6 Hz, 2H), § 3.02
{t, ]=7.3 Hz, 2H), § 2.89 (1, ] = 7.8 Hz, 2H), § 1.95 (m, 2H), 5 1.75 (m, 4H), 5 1.43
(sextet, J =7.3 Hz, 2H), 5 0.94 (t, ] = 7.3 Hz, 3H)
25 MS (CI) for C24H3sN,S m/z 405 (MH"), 282, 241
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material and a 3:1 mixture 71 MAR 2005
of 2- bu i oro-1-[4-(phenyl thio)butyl]-1Him dazo[ 4, 5:
c] qui né’ﬂ) gg“@ﬁ% PCT/US01/46697
2- butyl - 4- (phenyl t hi 0) - 1- [ 4- (phenyl t hi 0) butyl] - 1Hi m dazo[ 4, 5-
c]quinoline. The solution was cool ed and then partitioned between
ethyl acetate and aqueous saturat edEX8@gledm bi carbonate. The |ayers

were separated and the fpgon;. _Qﬂ%gj_r e%ﬁ- A g@th aqueous

sat urat ed sodi um bi car bonlg?g gzn I‘Iltl’]llg)? rfﬁe’)g'{%g./@r drous sodium
sulfate, filtered and tW&imiderefésiciquirelindraibne hysllochdider essure to
afford a 3:1 23 31 MAR 1005 WO 02/46192 PCT/ US01/ 46697 m xture of

t he products naned above (1.43 g). JIffe material was used wi t hout
further purification. Part H A 3N 'W

2-butyl - 4-chl oro-1-[ 4- (phenyl t hi o)l -THimdazo[4,5 5 c]quinoline
to

2-butyl -1-(phenyl thio)-1-[4-(phe hi utyl]-1Himdazo[ 4, 5-c] qui no
line (1.38 g) and a solution of 7% a ia_in nmethanol (30 nL) were

conbined in a borb and heated to 150 C. reaction was judged to
be complete after 5 hours. The volatiles WYWege renoved under reduced
pressure and the resulting residue was stirred in water and nade
basi cS5(pH Ba)Awi t h solid sodi um carbonate. The aqueous m xture was

extracted Witht‘%,O chlorof orm (3x). The conbi ned organic |ayers were
washed with sattfoypd °%Rﬁg‘6§?sw erhivith & megnstis S8 ban@-Uramino-2dutydd

over anhyds 989-teediyi. St RbSor4 51l RE F]Em 0 under
rieduced prlgégu.re to_a&ﬁ@gé&%l%ﬁrﬁgém |nerals'8lﬁfg.%%o%t$%&d (0.8
g) was di fnsthylsty! gt ¥.7550mol), triethyladoine {158 gf 15.62afuno}, 4-
Acti vat ed ﬁﬁg@g@&%ﬂ%&lgp ygndaegﬁjedf t rasul ti n% m xture was,
heated at reflux fo Aot B dad chigrplorm énlg)ﬁg'gbv&ﬁ e{ZOgEReous HAgtinng
by filDt r atmixure. HFimugictibh wae fhdpedpibe compleR helastiarinpit 80 b€ F6r DRty RS
The solution was congentrated under reduced pressure to give a solid

that was ri8Hgewas partlioned betyiern eyl acetate ard whupied aeawsammeniyn obloride.
hat was rEl . bk Apae
2- but yI - | -fifk-1yabiomert biiapakdatiing e &F&ugmrﬁ.@g@pﬁsg._%q%ﬂgm% atéaéa‘ ne

(0.51 g, 1.25 mmol) as white needles ySI's.
Cal cul at ecsofliym ligarbergtessd b, Atiedever sghydeno®dividsulfat, §Rere@anirdled . C

53t 1y geaofoget Naydeh il o) £33 e ERLG ity 11
S 7. 16- 7. 3oylmabjl)siif]éxyd Sthy DS, 7, RMetralfydfo- HiZ-iidazo[4 5-clq@ndih-4-2dthe S
3.02 and 2-butyl-N-{tert-butyl(dimethyl)silyl}-1-(2- {tert-butyl(dimethyDsilyloxy} ethyl)-
6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine (1.79 g) as a dark brown oil. The
material was used without further purification.
) Part B o
20 A round bottom flask was charged with & magnetic stir bar, a 3:1 mixture of 2~
butyl-1-(2-{[tert-butyl(dimethyl)silylJoxy} ethyl)-6,7,8,9-tetrahydro-1 H-imidazo[4,5-
c]quinolin-4-amine and 2-butyl-N-[tert-butyl(dimethyl)sityl}-1-~(2- {[ter-
butyl(dimethyD)silylJoxy} ethyl)-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine
(1.6 g) and a 1 M solution of acetic acid in dichloromethane (85 mL) to provide a
25 homogenous solution. The reaction was judged to be complete after stirring at ambient
temperature for 30 minutes. The solution was partitioned between chloroform and brine.
The layers were separated ard the organic layer was washed with aqueous saturated
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(t, J =7.3 Hz, 2H), S 2.89 (t, J = 7.8 Hz, 2H), 8 1.95 (nsrm;zuns
1.75 (m 4H), S 1.43 (sextet, J = 7.3 Hz, 2H), 8 0.94 (t, J =

Hz, 3Hw@9D2M69£Cl ) for C24H28NAS nmfz 405 (MN, 282, 241 %1‘/%@01%7
2005 WD 02/ 46192 PCTI USO01/ 46697 Exanple 2

2-butyl -1-[2-(phenyl thi o)ethyl] 6,7,8,9-tetrahydro-

1H i m dazo i ' 4] oride NH2. 5 rt. A A round

bott om f | aécé“%égcc 3{r}a§ée rtn%n&ne% oaréreafnﬁgé}g (a] s“%‘?te(ga ??6‘%”"

bu”él 476 v IR d h | Q@T&ﬁmwdg%(ﬂ;qg‘gﬂ 10. 7 °

g, ert- j, et silyl.chlorjde g,

nol ), t%%"ﬁ g sﬁrcageg mmtheremlw Yammeniymi di ne

(0.1 9), anflirshde {qum'ﬁ("%&fﬂwel’l&ﬁdg%“’ﬁ?? geneous reaction 10
to

m xture. The reaction was e after stirring at 60
C for R hobrrtxl(dxmﬂ:yl)sbﬂm 7 ﬁ&r&Wﬂr@elH—hniﬂnm@ﬂSe]duiﬂolin@eﬁmhe
and saturag l.i%%ﬁoﬁla n|1 chJ oride. The layers were separated
and the organi® 1ayer th aqueous saturated sodium

bi car bonat Bare@d bri ne, dr| ed over anhydrous sodium sul fate, filtered

and t hen conce trat d red ed pressure to afford a 3:1 mxture
of 2 butyl - ﬁ)p s wasc ged with a magnetic stir bar, 2-buty1—1-(2— {[tert-

butyl (d %’}‘f} W@EQ .
urungl |(nI mﬁﬂgﬁwgh? I@E?e’%t bu ?Hll%.frre ypilsr émg °ld
{[ t er'¥l- but (P83 BOEPNPR,i dlyrzr]tbwy dleetrhgdayer(l 79 g, 8.24 mmol), tnethy]amme ©s52g
gaZka?os\gg ﬁ?y}}ﬂ&fﬁ%#&ﬂh r| a%y\%ds?nué; v noI ?drg'ggr%&rﬁw %zﬂi‘)on
Pag t 1B 2ot:mm?nkggatmmﬁﬂeﬁs hhmcﬁmﬁmﬁem& ReabedtB@0 et ke gi® hr bar,
a m Xture o -

butyl - I - (28 W%@ﬁ%mlwwhmqﬁmﬂ gtERYCSors5 hows t which tie they dr o- |

|2+ LLT][ S?Z O[%%%r??% ?'ﬁ%%{dﬂbé s 4 ’ﬂﬁ%o]fn?&vvﬁ ¢ooled to ambient temperature and

but yl16di mes hM soditionl quetlga})utgiahmmllﬁn Tpdtide-th etmbydrsfonn!|(227 ML0220 mmol)

i chi of oV Reied s B s o ot fhediobed WM&%T@?%&%%&R% "

reaction w30 uiigrek. The b&uﬁmﬁﬂiﬂtﬁfn&&ﬁeﬁwéﬂﬂ decddte A aRRted aqueous
ammonium chloride. The layers were separated. The organic layer was washed with
saturated aqueous sodium bicarbonate and brine, dried over anhydrous sodium sulfats,

20 filtered and then concentrated under reduced pressure to afford a light yellow solid. The
material was pm‘iﬁe& by chromatography over silica gel (95/5 dichloromethane/methanol)
to provide di(fers-butyl) 2-butyl-1-(2-hydroxyethyl)-6,7,8,9-tetrahydro-1 H-imidazo[4,5-
clquinolin-4-ylimidodicarbonate (0.55 g, 1.13 mmol) as a clear gum.

Part D

25 A round bottom flask was charged with 2 magnetic stir bar, di(terz-butyl) 2-butyl-
1-(2-hydroxyethyl)-6,7,8,9-tetralrydro-1 H-imidazo[4,5-¢]quinolin-4-ylimidodicarbonate
(0.55 g, 1.13 mmol) and anhydrous dichloromethane (11 mL) under a nitrogen
atmosphere. The resulting homogeneous solution was cooled to —10 °C in a methanolfice

- bath. To the cooled solution was added triethylamine (0.23 g, 2.26 mmol) and
30 methanesulfony] chloride (0.19 g, 1.70 mmol). Tim reaction was judged to be complete

after stirring at ~10 °C for 15 minutes and was then partitioned between ethyl acetate and

saturated aqueous ammonium chloride. The layers were separated. The organic layer was
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- tenperature for 30 mnutes. The solution was partitioned ket ¥aRaH05

chloro brine. The |ayers were separated and th ' ayer

was vvaf;ﬁ(ggb?\ﬁl?lzﬁ aqueous saturated 25 31 MAR 2005 WD 02/ j*gil’ré[%?h&gly

PCTI USO / 46697 sodi um bi carbonate and brine, dried over anhydrous

sodi um sulfala:g filtered and then _concentrated under reduced pressure
R exaphydro

to affordW ith sagmtedAqueous sedipg bisarbapaty and brine; dried @v

chr omat 0gkadihe s, fittetell 230 Si8h 6&5&% der feduped pressure to
di chl or onet hane/ nmet hangl /ammnrcum rurl)lx‘r=r i 8 Min wat erf to

provi de 2.[@@({6]14311’“) n}é)amng)]-z-butyl 7,8 9—teirahydro-1H-nmdazo[4 S-c]qumohn—l-

"ol i %dh”?rr%&fﬁ%‘fﬁm%% by mibol 2 BBy Sbfow ond 8 Eket? ol
bot t din f | ask usedsvithbetrfgsthir irtificaionEMSACFosCH L Na0,S /2567 YMEHE, 261, t en-

but yl (di rrg%l?éh%rsr | yl ] oxy}et hyl)
6,7,8,9-t ’ dr o- 1H i m dazol[ 4, 5- c] qui nol i n-4-am ne 10(0.83 g, 2.06

mmol ), di phgmt-butyl dicarbonate (1.79 g, 8.24 mmol), triethylanne
(0.52 g, 5.15 mmol), 4-dinethylam nopyridine (0.1 g) and anhydr ous
t et r ahydr of urmA(remdrhojtom flagle waschared sifs s magnetisHebas, 2-{hdbis@aret i on

ot o ne JoRR A R0 Lol 0143 B b AP PRER LS bR Ve
ek P T
?gt r ahydr @%&%J{ﬁ )ﬁfd a‘%ﬁ‘?“f’r&%}"%‘y éﬂ Handera pirogsn yas

j udged t0aﬂ?osﬁ&@@"ﬁ{e%ﬁeﬁbﬁhﬁﬁferﬁds'ﬂgat&fm%ﬁbc%‘%vﬁ ggnwe for 30

m;nutes. The solution was partitioned between tate and
sat ur at ed hamu@namls salotiomthetwasthaintaited at‘BIOéCIfa;&Ei houneatewlndpmatlmd The

organic | a sh ueo um bj .carbonat e
ang bri ne J%edg%%wmge%ﬁﬁ% %1?08&16%?5881 d then
concent r abaebeaﬂetﬁﬂ a&&ﬁﬂﬁﬂ{kaﬁﬁ@@@hﬁlﬂoﬁs@o&f&%d&ﬁnﬁﬂegﬁeh bris Qe Ol i d.

The material was_purifjied by chromat ography over si Irca gel (95/3

di chl or ongenaERsk (Fbe prgaBic Jayer wafpwemrwl patiraleq aggpyq spdium bicarbonate an
2-butyl - | pfigs, %%M%ﬂ&ﬂ&s&ﬂuﬁmﬂﬁ&éﬂt&@&%ﬁhﬂ%%ﬁ%&ﬁhﬁd Teduced
c] qui nol i n-4-yl i nri dodri car bonat e : as a clear gum

Part D 25prssuseioaiionta yakow aaks mmt@hhwmlﬁﬁd by ehresnatogaphy exer silicar
ﬂly((jr g;;e'? %%Ig%lf%%?ﬂ]%'jnﬁg%ngn twrfxﬁr]d%%zgtey[tkugl ﬁ it 1no I n-4-ylim dodi
carbzhat e (phenylfhm)ethyl]—ﬁ 7,8,9-tetrahydro-1H-imidazo[4, 5-c]qumolm~4—yhm1dodxcarbonam

(0.54 g, 0.93 mmol) as a light yellow oil. MS (CI) for C3;HagN4O4S m/z 581 (MH"), 481,
381, 245.
Part F
) A round bottom flask was charged with 2 magnetic stir bar, di(terz-butyl) 2-butyl-
25 1-[2-{phenylthio)ethyl]-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinolin-4-
ylimidodicarbonate (0.50 g, 0.86 mmol), a 4 M solution of hiydrochloric acid in dioxane (5
mL), ard dichloromethane (5 mL) The reaction was judged to be complete after stirring
at ambient temperature for 2 hours, The volatiles were removed under reduced pressure to
afford an off white solid, The material was recrystallized from acetonitrile to provide 2-
30 butyl-1-{2~(pbenylthio)ethyl]}-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinolin-4-amine
hydrochloride (0.17 g, 1.30 mmol) as fluffy white needles, m.p. 237-238 °C. Analysis.
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(0.55 g, 1.13 nmol) and anhydrous dichl orormet hane (11 ni) HihdAR 2085
nitrogen atnosphere. The resulting honogeneous sol ution was cooled to
-10 C iwoazmewpanol rce bath. To the cool ed sol ution wasp@gf§/s6697
triethylamne (0.23 g, 2.26 muvol) and 30 net hanesul fonyl chloride
(0.19 g, 1.70 rrrml) The reaction was judged to be conplete after

-stirring S titioned betmeen ethyl
acetate azr%:lj %auratrcé’é;g% @E@Mﬂﬂﬁ’arﬁéﬁg‘?ﬁ&é%ew s Famd

" separ at ed.STB'np%H @87t %N, agan was 26 31 MAR 2005 WO 02/ 46192

PCTI USO1/ 46697 shed Wit h sat ur at ed aqueous sodi um bi carbonate and

brine, dri WQM@)@B&@%@@W&%—'? 39 (ut, SHR,B 464i(ty e 6.8 Ha,

(o1 s(ter i h a8, LERIED B2 reef ol fmEhet 1 atgemst v 1o

4, 5-c}qui rml);aﬁggéﬁ/y%qtm&,mt hanesul fonate (0.61 g, 1.08 nmml) as a
gummy vyel | ow sol i The material 5 was used wi thout further

puri fi cat N (CIvEr(@pH2sNeS D) HMoME: INAMBDT, 8) IB7) , 467, 367, 271.
Part E A round bottom flask was charged with a magnetic stir bar,
2-{4-[bis(tert-

but oxycar bonyl )am noj - 2- but yl - 6 7 SEMIﬂeBahydro | H i m dazo[ 4, 5-c] quin

olin-l-yl}et hy es 0 61 1. 08 mml ), benzenet hi ol

(0.21 g, 1.88 l_ni:g %@Sm# bE‘U]ﬂngm%th%S'ﬁ]ﬂﬂmP fehmpthy dr ous

di met hyl fonnam de (11 n) under aN]qtrogen at nosphere. The reaction
0 ow, honbgeneous

solution that was nmintai ned at 89 Z.5 hours at which tinme the
reaction was judged to be conpl e g solution was cool ed and t hen
D

partitioned 15 between ethyl acé e aphd saturated aqueous sodi um

bi carbonate. The |l ayers were sepdfatedy The organic | ayer was washed
wi th saturated aqueous sodi um bi carbonatle and brine, dried over
anhydrous sodium sul fate, filtered and thén concentrated under reduced
pressure to afford a yellow oil. The maP&PF&Al was purified by

chromat ography over silica gel (95/5 di or onet hane/ net hanol ) to
provide di(tert-butyl) 2-butyl- 1 -[2 2

(phenyl thio)ethyl]-6, 7, 8, 9-tetrahydro-| H¥Mm dazo[ 4, 5-c]quinolin-4-ylim
i dodi carlc))%%q (0.54 g, 0.93 mmol) as a light yellowoil. Ms (d) for
-C32H44N4 F%z 581 (ME3), 481, 381, 245.

Using the general method of Example 1 Part E, 2-butyl-1-(4-~{[ters-
butyl{dimethyl)silylJoxy} butyl)-1H-imidazo[4,5-c]quinoline (16.0 g, 38.87 mmol) was
oxidized to 2-buty}-1-(4- {[tert-butyl(dimethyD)silyl Joxy} butyl)-1 H-imidazof4, 5-
15 c]quinoline-5N-oxide (16.61g, 38.87 mmol) which was isclated without purification as a
. tan solid.
L Part B
A round bottom flask was charged with 2 magnetic stir bar, 2-butyl-1-(4-{[tert-
butyl(dimethyl)silylJoxy} butyl)-1H-imidazo[4,5-c]quinoline-5N-oxide (16.61 g, 38.87
20 mmol), a 14.8 M solution of ammonium hydroxide in water (75 mL) and chloroform (200
mL). To the rapidly stirring solution was added p-toluenesulfonyl chloride (8.15g,42.76
mmol) in a portion wise fashion resulting in & mild exotherm. The reaction was judged to
be complete after stirring at ambient temperature for 10 minutes. The solution was
partitioned between chloroform and aqueous saturated sodium bicarbonate. The layers
25 were separated. The organic layer was washed with saturated aqueous sodium bicarbonate
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Part F A round ‘bottom flask was charged with a nagnetic st3i MARA00S -

di(ter 2 butyl - 25
1-[ 2- (Wenydt lo)ethyl]-6,7,8,9-tetrabydro-1Hi mdazo[4P§T@]SHUf‘W3‘f| n- 4
- ylimdodi carbonate (0.50 g, 0.86 Wno]), a 4 Msolution of

d di (5 . and di chl oronet hane (5 nL). The
o o R s
t enper at ur gdheed aﬁy{osaﬂ- nge e

pr reTTs)sure to fp&sd an ofoyﬁ%alf?ﬁ%%agl vﬁ?ﬁe rra% er]&c %%JWI&&HCIE%“
recrystall #nziec@ pthdqby;aﬂtamtppmvedetZabmyldegzea-ml(dmthyl)sﬂyl]oxy}butyl

o't e 2 ar LRSSt 4 sl (3 01500 il o e vl R, 1 e auir
need! &s, nmptenammmhoammsnmﬁaiuoa.l MAR 2005 WO 02/ 46192

PCTI USO1/ A%gé Calcul ated for Ci2gN4S (H20)1i 4 (HC)2: %C 57.70; 9%,
6.71; 9\, 3. Found %€ 57.62; %4, 6.57; 9N, 12.41 1H NMR (300 Mz,

%O) 5837481 (bsmlﬁ&mouo& MZWJS éagégh;lgégnhngne@ﬁéﬁx%éx,(%wzﬁég% s
1.34 (sextwl(damethyl)sslyuaxy}b@tybﬂﬁ 80420[4,5-dlqmnalHes-SiineNB 2(1). 56 Minol),

> butyl - -1 ook st Rt bl bt I A e 2 am e

NH2 ~~mn:@i@3:@amymmsttemh§démﬁgaﬂ (160 g &y give aMRInkRenddius, lgRIGhcgel Part

E ut §| ?glt ?lrlesr ?E‘&H"g #‘%ﬁ‘%ﬂ?ﬁ“ﬁﬁ#‘%ﬁfﬂ abe completefier siringat pmbicnhismparstuee fgr
38. 87 nmml ) howe.s While istikiring, @vﬁt&(l(}(}ml.)wasaddedandmsultf%mﬁl ?{xazoerlﬂ Ths

1 b o L s o ks i
puri fi cat i’TH s88d #as éamectéd)w ﬂhra@@ﬁ bndSvashed with water (20 mL) sind acetone (20 mL)
15 to afford a white solid. The material was triturated with ethy] ether (50 mL) and collected
by filtration to provide 4-(4-amino-2-buty)- 1H-imidazo{4,5-c]quinolin-1-y1)butan-1-0l
(6.12 g, 19.59 mmol) as a fine white solid, m.p. 184-186 °C,
Analysis. Calculated for CsH,4N40: %C 69.20; %H, 7.74; %N, 17.93. Found %C 69.05;
%H, 8.02; %N, 18.03
.20 MS (CT) for CyzHpeN4O m/z 313 (MH")
Part D
A round bottom flask was charged with 2 magnetic stir bar, 4-(4-amino-2-butyl-
1H-imidazo[4,5-c]quinolin-1-yl)butan-1-0l (7.3 g, 23.37 mmol), triethylamine (3S55g,
) 35.06 mmol), and anhydrous dimethyl formamide (93 mL) under a nitrogen atmosphere.
25 To the stirred solution was added phosphorus oxychloride (3.94 g, 25.70 mmol) in a drop
wise fashion resulting in an exotherm to give a dark yellow heterogeneous reaction

mixture. The reaction mixture was heated to 60 °C to give a homogeneous solution that

was maintained at 60 °C for 5 hours at which time the starting material was completely

consumed. The volatiles were removed under reduced pressure to give a dark brown oil.
30 The material was partitioned between chloroform and saturated agueous sodium

bicarbonate. The layers were separated and the aqueous layer was extracted with

chloroform (1x). The organic layers were combined and the volatiles removed under
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A round bottom flask was charged with a magnetic stir bar,31MAR 2005
2-butyl-1-(4-{[tert-

but yl (aveoe/igabl sil yl ] oxy}butyl)-1Hini dazo[ 4, 5- c] qui nol i per/gRfiPkseie
(16.61 & 38.87 20 mmol), a 14.8 M solution of amoni um hydr oxi de in
water (75 mL) and chloroform (200 nmL). To the rapidly stirring

sol ution 2 éﬁ&.g lﬁ:ﬁfﬂi{ N=] . 6 . in

a portionvﬁagﬁd?g%ﬁﬁgk&resuﬁ? |Hng |négﬁbr:i'[??}hg§3'§ er r?f&i"ﬂ’i)z'@'g@tdg%’%’&hs

j udged to claeinelimiylitNiNedimethytimidoformgmide andBitewyl- 1t @ hRirebutypLfor 10

m nutes. T, L pn. was ,-partitioned be en chl| qr.of orm and aqueous

sat ur at ed @%ﬁ?@&%ﬁf&m e-}q 5%?%0 %F@Jéé@&r‘%&t@'&] wagpsed

or gani ¢ | ayalioutAasthepsiiiftaidbt. h sat ur at ed aqueous sodi um bi carbonate 28
P

31 MAR 2005 WD 02/46192 PCTI USO1/ 46697 and brine, dried over
anhydrious um sul fate, filtered and then concentrated under

duced » _whj i d... The, mat gr,i al
it at o o e Sd BottihaBw il il i 3abdellericl B bV 21 et v
) G A L S N Aty timidofiamanide,
I z Y | N; 4- (9. , . l .
powder . Th;enﬁgaﬁﬁ%lgﬂdgf%mgmﬁgggl W’%‘l‘?ﬂéﬁ%’h?’f’ﬁ&% ({1 38); bspzeneguifinic C
A round boididyddfunfsdit (67 g DAL DashoD, kil sRhPRSRELBHS] fofmMaide (13 mL) under

butyl-I1-(4-{[tert- ) )
but y]'0di newgrpg@i 3typspbiese) Jhe yosyliingisolvticaavas(heatsd & 100i°Gdb igive4- ani ne (9. 2

et anyar omogendbys bR thus Ve Sastebng Fet D -C BBy af wlich e e
t et r ahydr oftartisgimatfiels Mere doRupdéthI9 consiMBR IERERHFion Wad Bbolsd #RAT%en

solution. The, reaction was [udged to be conplete after stirring at
anbi ent - te‘??ﬁ@l’“&?@ gweeh chiprofamand water. cThet Ipyers were soparated. (Tho@rgamic layes
added and waspdsh&with sfuidie hqq&)&g :i6ona t}iil e re r v
under  reduced pressurg until "a s%%h?gﬂp?%m pI ;{éa)léfng ou’tsdno og%f“%ga{)oﬁg
The 481 i d spéwnifbtecfiicredynd then conténtmted nudenasineel! predstrevaaford @ Adrkil )

0, e Rl R o ool S P et
provi de 4-Hydromhiorio-agiii yoxkrd-(3 02 €47 07.4 nfnel). qTtie 1ot Sradgeydohdbioh #as stirfdd
(6.12 9’19't59 | ) as . a I,i white saqlid, m p. .184-186 C. Anal ysis.
Cal cul at ed® F@P%@m&@ Q’ZQJE B@"IQE‘;W@% time the reapgion Was igdeeditp bneprgiste.
69.05; % TheSrofbtilesiére fend¥ad eilieMR dlicel prestiire fol ST2AMA vl fw s THE)
20 material was partitioned between chloroform and saturated aqueous sodium bicarbonate.
The layers were separated and the aqueous layer was extracted with chloroform (1x). Thc
organic layers were combined, washed with brine, dried over anhydrous sodium sulfate,
filtered and then concentrated under reduced pressure to afford a light yellow solid. The
material was purified by chromatography over silica gel (95/5 dichloromeﬂlaﬁefmetha.nol)
25 to give an off-white solid. The solid (0.63 g) was dissolved in ethy] acetate (50 mL) and
brought to reflux. Activated charcoal (0.6 g} was added and the resulting mixture was
heated at reflux for 5 minutes. The charcoal was removed by filtration through fluted
Ppaper to provide a colorless solution. The solution was concentrated under reduced
pressure to give a solid that was recrystallized from ethyl acetate and hexanes to provide
30 2-butyl-1-[4-(phenylisulfonyl)butyl]-1H-imidazo[4,5-c]quinolin-4-amine (0.37 g, 0.85
mmol) as a white fluffy solid, m.p. 179-180 °C. Analysis. Calculated for CpHagN,O,S:
%C 66.03; %H, 6.46; %N, 12.83. Found %C 65.88; %H, 6.49; %N, 12.76
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. Part D A round bottom flask was charged with a magnetic stjt MARZ0DS
4-(4-a tyl- I'Himdazo[4,5-c]quinolin-I- yI)buta-b_— g,
23. 37 m%"&lﬁjl ethylam ne (3.55 g, 35.06 nmol), and aﬂ'ﬁ {}38{(&676979’

di ret hyl formam de (93 ni) under a nitrogen atnosphere. 25 To the

stirred sol utiaon was added ghorus oxychloride (3.94 g, 25.70
mmol) in a (30 &3, 7-88 (d:  =rfep Ha 131, &%82 (rar 28078 (doT & 7char k

heatod 1o 00 T @E%tﬁ%&?ﬁéﬁ%@ S 3R2thir %ﬁ‘aﬁﬁﬁ 3645 Red ar

60 C for RHWWSAS1 J iz, DEYES 3. b@(tspav Blmgm}iserss 7486 mrm@es ely

consuned. The volatiles were renoved under duced pressure to give a

dar k br own!-€d-1.90 g0, 6FRed hd3 eeriat, Jwak3 Har2H)1 o @ﬁ&(:t, be .3, 3ED| or of or m

and satur The | ayers were separated
and tﬁe ag%}ggﬁg I a%@%bﬁfﬁim chl oroform (I x). The
organic | ayers were conbined and the volatiles renoved under 29 31

MAR 7005 WO 02/ 46192 PCT/ USO01/ 46697 reduced pressure to afford a 2:1
m xture of N-[2-butyl-1-(4-chl orobut?Ff)mR i m dazo[ 4, 5-

I 4-yl '-
(2:] gﬂlt SIO: r](4 %:/h} oir\'g%{jlﬁzﬁgl—%il m-da WQ& Jﬂumo]&: amne (7.70 9)

as an off-white solid. The materi alNHaas used , without further
purification. 5 Part E Around b | as s charged with a
magnetic stir bar, a 2:1 m xture pf
butyl - 1- (4-chl orobutyl)-1H i m da
m dof onram de and
25butyl -1-(4-chlorobutyl)-1Hinvdazo[ 4, §-c]quinolin-4-amne (1.3 Q),
benzenesul finic acid sodiumsalt (1.67 10.11 mmol ), and anhydr ous
di met hyl formam de (15 nlL) under 10 a ni grogen atnosphere. The
resulting solution was heated to 100 C to]Jgive a honbgeneous sol ution
that was naintained at 100 C for 90 hours at which time the starting
mat et? al s Ragrde conpl etely consumed. The sol ution was cool ed and then

artitioned bet Q nd The..l re. separat.ed.

'FI)'he organi c Iaf‘\e&ﬁg%\gés%wa@ﬁg W&ﬂ‘ﬁ*%"ﬂﬁ%g ?ﬁo‘?‘m’g of M- 3

bi car bonatbatyie4ohlorsbutyllc 1 7 dnidus4, 87 i d Ja N DG ethyhiHidFofhamide
reduce

filtered an ed under ressure to afford a
dark vyel %&P%’HR&T lfg-éﬁﬁ&{tb@w&)alﬂma%ﬂ[@éﬁlmhgﬁ-mmm D2 Myofutiond
a 4 M sol yrhpdtosHloric acid in dioxane (21.15 mL, 84.56 mmol), and methanol (200 mL) to

15 provide a light orange solution. The reaction was judged to be complete after stirring at

, Nc]quinolin-4-yl]-N, N-di nethyli

ambient temperatare for 43 hours. The volatiles were removed under reduced pressure

and the resulting light yellow solid was partitioned between chloroform and saturated

aqueous sodium bicarbonate. The layers were scparated and the aqueous layer was

extracted with chloroform (1x). The organic layers were combined, dried over anhydrous
20 sodium sulfate, filtered and then concentrated under reduced pressure to afford 2-butyl-1-

{(4-chlorobutyl)-1 H-imidazo[4,5-c]quinolin-4-amine (4.65 g, 14.05 mmol) as an off-white .

solid, The material was used without further purification. MS (CI) for Cy3H33CIN, m/z

331 (MH"), 295.

Part B
25 A round bottom flask was charged with a magnetic stir bar, 2-butyl-1-(4-
chiorobutyl)-1H-imidazo[4,5-c]quinolin-4-amine (1.5 g, 4.53 mmol), sodivm
thiomethoxide (0.48 g, 6.80 mmol), and azhydrous dimethy] formamide (18 mL) under a
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hydrochl oric acid in dioxane (3.02 nL, 12.1 mol). The |i ght MR dlthe
solution was stirred at anbient tenperature for 12 hours at which
t.i me t NéO0B#P2 on was judged to be conplete. The vol atipEFUYRAIER697
removed under reduced pressure to give a light yellow gum The 20
material was partitioned between chlorof ormand saturated aqueous

sodi um bi cifrbRRAtBesphdid® TheYeak SREhA he SaHeoUs | ayer
was extracted with ehi oroform‘ﬁn E Ifi or%ggqgﬁld%& %gf’eﬁ?ﬂgned,
washed wi taqlmpnﬂurwasmammmeﬂrataammqumom@wmcﬁuﬁe ﬁ&ﬁ%“d
t hen concentr under rg,g‘%c d pressure to afford a Irght ye

sol i d. The F?;HS“WQQ‘ ‘it@&“ﬁfc thepy pastitioned betweén dhinsofyeh

(95/5 di chindmaese! fmgﬁA,gg i

solid_(0.63 g) was dr ssoI ved 1n et Qog %%Wﬁw qﬂﬁ&ﬁt to
refl ux. ACPEONS sefiembi eome@mwmm1mwmmwwmg m xture
was heat utes The charc remgved by
filtrati Oﬁﬂ%oﬁéfgﬁrgﬁy% ’lﬁ]géméb e?rgqnd Byaew 8?%@%8’%?@%@ dgedavebn. The
sol uti on mhydrmmdiumaﬂrﬂﬁteuﬁlﬂa&d idh&tsbncdhihaed Whferreiudbds Oﬁc%m%%éﬁuﬁdhat
was recrystaall zed frﬁqueth | . acet ate and hexanes to pr

2-butyl -1 - H{HH Hﬁ%&ﬂb urifiediby ghrgmatopmphy oveysilinogel (90410ani ne

,(A(r)ra?7 |gs %Cf{}?)crul at edehfﬁor %Eﬁb @iﬁ%&%g)h%é@% 18117"%%““&%"83

Found® uC dmpupdimethyl fgmanidesgad whter ¥6gi802-Bity MR- Y NIGb JoRty S ER 2

PCTI US01/ J = 8. S
782 (m SrpelsSANOER 0 85D ol e ghy eplowmpediesying, 141130 -
7.611z, 1%8), 8 7.22 (t, J = 7.6 Hz,1H), 8 6 45 (bs, 2H),84.51
(t,J=7.3 90(t, 8Hz, 2H),82.86 (t,J=7.6Hz, 311), S

1.69-1. 90'1%"&\%’%48331 a dzfsr BHM %Q 66.6%; %H,3.65;24N) 16.35. Fonbd 1C, 66J68;
7.3 Hz, 3EjH 5 3500l v d50r CZ4H25N4028 mz 437 (MH), 295 Exanple 4

2- but I-I ﬁ4 5rreth I't hi o) butyl ] - 1H i ni dazol 4, 5- ¢] qui nol i n- 4- ani ne NH2

10 PRt A wsemsmasi,mhmgeﬂ W) &7.61 (RORHI HzSH)/5 Pal, a
2:1 mxture of

but yl -1 - (K2 LRI zﬁé%ﬁ?@r § 1254 T 8388, A1, B G ARG 45310 R CRnBEDS | m
dof or mani dez (@fl'GL 728 i ay, b 2063 (o0 ) ol B 885 3lrbo et hAY5 10’

am ne (6. 17 uti o
7 Hz, 2H) 8 1.71 (p, J = 7.3 Hz, 2H) & 1.46 (sextet, ] = 73 Hz, 2H),50.96 (7= 7.3

- Hz, 3H)
20 MS(CD) for CioHpeN,S m/z 343 (MH), 295, 241
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of hydrochloric acid in dioxane (21.15 ni, 84.56 mmol), argl Mﬁﬂﬂﬁml
(200 provide a Iight orange sol ut| on. The reaction

J udgeﬁ%hg“élgonpl ete after stirring at anbient tenperd’tqrf’ésullm‘sgls
hours. The volatiles were renoved under reduced pressure and the
resulting light yellow solid was partitioned between chl orof orm and
saturated aqueous sodi um bicarbonatEampled | ayers were separated and

| ayers were conr o 4FaHRALa b B ol S ©

filtered and then concentrat ed undengiﬁvressure to afford 2

butyl-1- (4-chlorobutyl)-1Hi m dazofd, B c] g/nol n-4-amne (4.65 g,
14.05 mmol ) as an off-white soli O erial was used w t hout
further purification. M5 (Cl) fo M3CI N4 nfz 331 (MN, 295. Part
B 25 A round bottomflask was c {th a magnetic stir bar,
2-butyl-1-(4- chlorobutyl)- 1H-|m c] qui nol i n-4-am ne (1 5 g,
4.53 mol ), sodium thionethoxide (0. 48 & 6.80 mol ), and anhydrous
di rethyl formami de (18 ni) under a 31 3 2005 WO 02/ 46192

PCTI USCOL/ 46697 ni trogen atnosphere. The e ion m xture was heated
to 60 Cto give a honbgeneous solution that was nmaintained at 60 C
for 16 houPatAt which tine the starting material was conpletely

consuned. The sol uti gigol ed and then partiti oned bet ween
chl or 8f orm andA\R%‘PQ °“°FH agkwas charged with éHﬁ‘G’éﬁﬁém bretyot-{ni ¢

I @ﬂﬂﬂm!¥ alaglg Th
cg)r/rglr n\évgsa ueous | atg;-gﬂtmlg}ri%& ’tsrscgl ted wt éﬁ?g’r oéorm EEIC’L'?G Thg
conmbi ned ofiferaform| (28wl Salids-cideropatbenizoin amll(h%z g,dc7Tletimol)avas addﬂd)tdtheus
Sl um Sl iy SRR W BN SOIGRAL TRC RIS i RIVERS R
chr omat ogr &fp:lnynmg at snbient fengpetatrd Cr KGninoles, hrherserﬁﬁbﬁlﬁzﬁeﬁﬁﬁﬁ&f&ﬂ%ﬁvew

prow eaI| el | solid Theslld recr stallized 10 from
di metfyl fGP rﬂ‘%‘ %%ﬂ&%‘ﬁs‘t‘%‘% "fie layers Were separated and the organic

2- but yl - | - fager(wiis twayhed i) Yrink ydried bivkr dnﬂicﬁamwm‘i sﬁﬂfﬁelﬁl&kéd%&%ne
(0.83 g, 2.42 mml) as |jght yellow needles, mp. 127-1 Anal ysi s.

Cal cul at edCqugFteirdipdaucok pressurs do affged a?lgk@rowsohﬂe T@s maremhwasyc
66. 68; purified by chromatography over silica gel (90/10 dichloromethane/methanol) to provide

an off-white solid. The solid was recrystallized from acetonitrile and water to give 2-
15 butyl-1-[4-(methylsulfonyl)butyl]-1H-imidazo[4,5-c]quinolin-4-amine (0.61 g, 1.63 |
‘mmotl) as off-white needles, m.p. 164-165 °C.
Analysis. Calculated for Ci9H26N40,S: %C 60.94; %H, 7.00; %N, 14.96. Found %C
60.71; %H, 6.94; %N, 14.94
H-NMR (300 MHz, DMSO) 6 8.03 (d, J=8.3 Hz, 1H), 5 7.61 (d, J = 8.3 Hz, 1H), § 7.42
20 (t, J=8.3 Hz, 1H), 6 7.26 (1, J = 8.3 Hz, 1H), 6 6.46 (bs, 2H), 8 4.56 (1, J = 7.6 Hz, 2H), &
3.21 (t, Y="7.3 Hz, 2H), 5 2.96 (s, 3H), 5 2.93 (, J= 7.8 Hz, 2H), § 1.91 (n, 4H), § 1.81
(p. J=7.3 Hz, 2H), 5 1.45 (sextet, Y= 7.3 Hz, 2H), 5 0.96 (t, ] = 7.3 Hz, 3H)
MS (CI) for C19H2N,0,8 m/z 375 (MH™), 295
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oH, 7.53; U\, 16.35 15 'H NVR (500 MHz, DVSO) S 8.04 (d, B EMSR 205z,
111), 8 7.61 (d, J = 8.3 Hz, 1H, S 7.41 (t, J =8.3 Hz, 1M 6 7.25
(t, 7 wéodsé®2 |'M S 6.43 (bs, 2H), S 4.52 (t, J = 7.6 p&Fmilacesy
2.92 (t, J = 7.8 Hz, 2H), 82.53(t J:73Hz 2H), S 2.01 (s, 3H),
S1.90 (m 2H S 1.80 (p, J = Hz, 211)Sl7l(p,J:7.3 Hz, 2H)
8 1.46 (sextet, J = 7.3 Hz, 211) %@% = 7.3 Hz, 3H 20 M5
(Ad) for Cl9H26NAS mf z343 (M—I) 2 31 MAR 2005 WD 02/46192
PCT/ US01/ 46697 Exanp- @-@henylthm)ethyl] 1H-imidazo[4,5-c]quinolin-4-amine
2-butyl-1-[4-(nmethyl sul fonyl)butyl]- | m dazo[ 4, 5-c] qui nol i n-4-am ne
NH2 O=S=O | Part A 5 A round bottom I-li'ask was charged with a magnetic
stir bar, 2-butyl-I-[4- N

(et hyl t hio)butyl]-1Himdazo[ 4, 5-c] o}in--am' ne (1.2 g, 3.50
mmol ), and chloroform (18 niL). -[m 3-¢hl oroperbenzoic acid (1.72 g,
7.71 mol) was added to the resulYj#g solkution portion w se over 15
m nutes. The reaction was judged to be congplete after stirring at
anbi ent tenperature for 5 mnutes. The sol‘uti on was partitioned

bet ween 10 chl orof orm and 1% aqueous sodi#mycar bonate. The | ayers were
separated and the organic |ayer was washgdliwith brine, dried over
anhydrous sodiumsulfate, filtered and then concentrated under
reduced prggsare to afford a light brown solid. The material was
purified by chromatography over silica gel (90/10

di chl 8r onmet haney ypund Il)ﬂaakwhm&mamagnaﬂmstlebwﬁﬂ-(%amiﬁhé}ﬁol id

butyl o1 - ailasbASCiBhE ek 6. 56 £ 04 ieht. e FidhBn Soice 68,99 B
(0.61 g, 15708 mmol)thderahittdgen wibhdspheie eTHeqGactioh Mixtih@4vak BSaidd toBORLUST S.
Cal cul ated for  CLOH26N402S: %C 60.94; %1, 7.00; 9N, 14.96. Found %C

60. 71; 4, B¥s abpterogenequs reastionmijhe thi ranmaintained @ 86:°@ fay2 Hours ay which, 3
Hz, 111), iBndmf &m&ﬁg niateriab was t&npl%’coﬁsuﬂaeéthe solution was cooled and
10 quenched by the addition of water (400 mL). To the stirred solution was added solid
sodium carbonate until the PH reached 10 at which time a solid precipitated out of
solution. The solid was collected by filtration to afford 1-(2-chioroethyl)-1H-imidazo[4,5-
c]quinolin-4-amine (7.86 g, 31.86 mmol) as an off-white solid. The material was used
without further puriﬁceﬁ:ion.
15 Part B
N A round bottom flask was charged with a magnetic stir bar, 1-(2-chloroethyl)-1H-
imidazo[4,5-c]quinolin-4-amine (2.0 g, 8.11 mmol), sodium benzenethiolate (1.79 g, 12.16
mmol), and anhydrous dimethyl sulfoxide (40 mL) under a nitrogen atmosphere, The
reaction mixture was heated to 100 °C to gwe a homogeneous solution that was
20 maintained at 100 °C for 30 minutes at which time the starting material was completely
consumed. The hot solution was poured into rapidly stirred water (300 m1) which cansed
& solid to precipitate out of solution. The solid was collected by filtration to afford an off-
white solid. The material was triturated with acetonitrile and collected by filtration to give
1-[2-(phenylthio)efhyl]-1H—imidazo[4,5-c]quinolin«4-amine (2.08 g-, 6.49 mmol) as an off-
25 white powder, m. p. 233-235 °C.
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: 31MARIU[15
(t J=8 67.26(t, J=8.3Hz, 1H), 56. 46(bs, 2H), 84. 56(t , J= 7 Shz ,
5 3. 216‘%2";@’1 7.3 Hz, 2111), 8 2.96 (s, 3H), 8 2.93 (#CTY ’76687
H7, 211) s 1.91 (m 4H), S1.81 (p, J =7.3 Hz, 2H), S 1.45 (sextet,
J = 1), 5 é?t J =7.3 H, 3H M (CO) for ClIH26NARS
iz 375 (Aﬁ‘ay Cz@@l 1 CroRRNaSTECWDAB0H5 3.0, %AETI B0 FoasB 94C 67.20;
Exanpl e 6 o4y kas(gmepy_}c,? hi o) et hyl ] -1 H i m dazol[ 4, 5- c] qui nol i n-4-am ne
NH2 N Part AT ATY bottom fl ask was charged with a magnetic stir

bar, 2-(4- M(aaommm)aa&mmmmamm(&,w% m«q s(ﬁsogé.rg:m

37. 06 mma%’f’rd% 2”1‘% chloride (68.99 g,

ni trogen £y e 8 73R (6 T8 Bz IR, %@8@&3}3,89 T8t b= 64 ve
a heterog [ that was maintained at 80 C for 2
hour s at %?Eﬁ q?ﬁ%‘%%&?t‘%?#ﬁg material was conpl etely consuned.
The sol ut iM8 (GBJoreHgN,Sunk 320 (MIENQABSd 3By the addition of water (400
m.). To the stirred solution was added solid sodium carbonate until
the pH reached 10 at which tinme a solid preci pitated out of

solution. The solid was collected ﬂlé ation to afford

1-(2-chl oroethyl)-1H i m dazo[ 4, 5- quinoTm4-amne (7.86 g, 31.86
mmol ) as an of f - whild&@Eheny. omyigh -laH-tlmidmtiéSwétBnholm-ft-hnmh further
purification. 15 Part B A r ound bot gm fl ask was charged with a
magnetic stir bar, 1-(2-chl oroet hyl ) {1H
I m dazol[ 4, 5-c] qui noI I n-4-am ne (2.
benzenethiolate (1.79 g, 12.16
sul foxide (40 nL) under a nitrog trm phere. The reaction mxture
was heated to 100 Cto give a ho neolrs sol ution that was 20

mai ntained at 100 C for 30 mnutes at whilch tinme the starting
material was conpletely consunmed. The hot} sol ution was poured into
rapidly stirred water (300 nL) which cau@®¥F0a solid to precipitate
out. of solution. The solid was collected filtration to afford an
of f - .

10

.11 mol ), sodium
nd anhydr ous di net hyl

Part A
A round bottom flask was charged with a magnetic stir bar, N,N-dibenzyl-1H-

imidazo{4,5-c]quinolin-4-amine (20.0 g, 55.04 mmol), sodium hydride (3.3g60%
dispersion, 82.56 mmol), and anhydrous dimethyl formamide (275 mL) under a nitrogen

15 atmosphere. After the reaction mixture had stirred at ambient temperature for 2 hours, 4-
chloro-1-iodobutane (19.23 g, 88.06 mmol) was added and the resulting homogeneous

| solution was stirred at ambient temperature for 48 hours at which time the starting material

was consumed. The solution was partitioned between ethyl acetate and water. The layers
were separated and the organic layer was washed with saturated aqueous sodium

20 bicarbonate and brine, dried over anhydrous sodium sulfate, filtered and then concentrated
under reduced pressure to afford a light yellow solid. The material was recrystallized from
ethyl acetate and hexanes to give N,N-dibenzyl-1-(4-chlorobutyl)-1H-imidazo[4,5-
clquinolin-4-amine (20.7 g, 45.49 mmol) as white needles. MS (CI) for CasHaCIN, m/z
455 (MH"), 365, 329, 239
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white solid The material was triturated with acetonitrile}ahMAR'll]%
collected by filtration to give

1-[ 2- (phOergisseo) et hyl | - | H-i m dazo[ 4, 5- c] qui nol i n- 4- am necTRsPRe897
6.49 mol) as an off- 25 white powder, in. p. 233-235 C. 34 31 MAR

2005 WD 02/46192 PCT/ US01/ 46697 Anal ysis. Cal cul ated for ClsHL6MS:
%C 67.47;, RextB5.03; %\, 17.49. Found: %C 67.20; 9%, 4.95, %\, 17.52
H-NI\/R(SOOM—IZ DI\/IS(%SSM(S H, S7.76 (d, J=8.3 Hz, IH), S

7.60(4J-8.3 +z 2 aggharged with 3 magnetic stir Yar, N, ¥-dib@z-1-(-

Hz, 1 S Ghlo . -

He. 2E)|) 83. 48(%"3@2 lmﬂmﬁ[ﬁs %?’c"f’ﬁ“"%‘*‘“&&‘sﬁr“a% 3R fumel), sodiym ) 185,
137 Exanpl denzenethi Olate (3 463,26 15 mmol), and anhydrous dimethyl formamide (77 mL under
1- [ 4- (ph t d 4, 5- l'i n-4-

o5 o@ioeBaWéﬁ%a%@%ﬂhs R s vap hobeldo §D PG 1o ghvag hebtogempis
bar, N, l\l—dn@&&gmwﬁsmmg 5C %ﬂ H I%ﬁmg??e&géw %] 55 04

rrm)l) sodi um hydride (3.3 g, 60% spersion
anhydr ous 60TRletly congmedniTe cgdlatbsolition wad partifiontd beR@eR eﬂa§1 &Bﬁ&% ere.

After the had sti.rred at anbient tenperature for 2
hour s, gﬁﬁgro 1° %%?%%‘i@? cdayenyanathed with sateaied aguepus he
resul ti ng thm!ybmad)umte amllbﬁne,qmemel%h dré\fs s@&uﬂ@iﬁtﬂtﬁﬁeﬁéﬂoﬁdgﬁ%

for 41% hours at tla:{re he starting material was consune

Qe Riserede géfprdgcelogless mhdmmmmalmpmear s

sol ution was

ﬁﬂorﬁitd 210 Hishe
\QﬁLgoagpgggi m 20 Eﬁcar%ﬂg{ig aelrlld brol ne, géﬁg@lgveﬁgﬁﬁvgfgggﬂWLm
sul fate ‘[‘F -PheryIlindbutyink Hoavidasnl4 Bt lquinolintiemined 015 e 14, P9 el 48 at O
afford a | ifidHesy/&l. Im(ﬁggb 341'-5? ﬁégg]/zegiga(m 435eﬂ9yst allized from

et hyl acetate and hexa
N, N- di benz@qﬁ¢{4 chl orobutyl) - 1H-| m dazo[4 5- c] qui nolin-4-am ne

(20 159, 45,43 ATBEd o8 A SRRl P s b o 114
(phgnylﬂuq)butyl] lH-1m1dazo[4,5-c]qumolm-4-amme (3.64 g, 6.88 mmol) and
chloroform (34 mL). Solid 3-chloroperbenzoic acid (3.39 g, 15.14 mmol) was added
portion wise to the resulting solution over 5 minutes. The reaction was judged to be
complete after stirring at ambient temperature for 5 minutes. The solution was partitioned

20 between chloroform and 1% aqueous sodium carbonate. The layers were separated. The
organic layer was washed with brine, dried over anhydrous sodium sulfate, filtered and
then concentrated under reduced pressure to afford a red gum. The material was purified
by chromatography over silica gel (dichloromethane) to provide N,N-dibenzyl-1-[4-
(phenylsulfonyl)butyl]-1H-imidazo[4,5-c]quinolin-4-amine (2.85 g, 5.08 mmol) as a light

25 pink gum. MS (CI) for C3¢H3N.O2S m/z 561 (MH®), 471, 381
Part D |

A round bottom flask was charged with a magnetic stir bar, N,N-dibenzyl-1-[4-
(pheny]sulfonyl)butyl]-1H-imidazo[4,5-c]quino]jn-4-amine (1.0 g, 1.78 mmol), triffic acid
(2.68 g, 17.83 mmol), and anhydrous dichloromethane (14 mL) under a nitrogén

30 atmosphere. The reaction was judged to be complete after stirring at ambient temperature
for 24 hours. The solution was partitioned between chloroform and excess aqueous
sodium hydroxide (20%). The layers were separated. The aqueous layer was extracted
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35 31 MAR 2005 WD 02/ 46192 PCT/US01/ 46697 Part B A round bplMARZG0bask

was Chaﬁ’ﬂfﬂ%% h a magnetic stir bar, N, N-dibenzyl-I-(4-

chl or ob i mi dazo[ 4, 5-c] qui nol i n4-amine (7.0 g, 15FGBUMHHEE7
sodi um benzenethiol ate (3 46 g, 26.15 mmol ), and anhydrous di net hyl
f or mam de under a nitrogen atnosphere. The reaction mxture
was heat ed&'l% gé‘} €°er(3§] v'glﬁé’fmcéPB@‘eW@BGmemmmmdoMenmd under

mai nt ai nedredficed PresnfrOto ﬁolg@yr é‘:}%"m"% ThiB RS a mat eri al was

conpl etely consuned. The coo I on "was pa 1P P et ween et hyl
acet ate an‘éhml%ﬁtﬂgﬁphymér $ih§@°!;(ﬂﬂélr0€duﬂkp'emethaﬂ1m&lmd)wga vide b &6 WHIRE'S
ine, dried

hed wi d hi b
\(I)v\?:r ean\kll\ﬁyt ous SO | um W Oﬁ%&gﬁmﬁﬁ Qnatfﬁé’gi‘@#@gﬁ#ﬂ}i’%’éﬂ -\Hrder
r educéd prmdazbb,i-@qﬂlhblﬁﬂ-d-aﬁmﬁqbgn f@% Rinkol) ak ki ﬂiéf C]Wi??ﬂ?‘f b1 ed

by chromat hy r silica gel (80/20 hexane et
ot ovi do. N, Yo GaAlated for CooblooNs058: %C 63.14; %H, 5.30; %N, 14.73, Found: %C

1-[ 4- (phemgl;ﬁln/g.)tg%%lly&qjml—, hm dazo[ 4, 5-c] qui nolin-4-amne (7.5 g,
14.19 mmol ) as a or’ess oil. M5 (C) for C34H32N4S m z 529 (MN),

439, g49 H-m tBBOMI:Iz;ﬂDMS@))& 8.050(s, LH) K 8:81s(drha8gen, Y, B 7R0TRY DAY, i5C
stir bar -] -
( pbenyl t hi o Pﬁnqz#? LH’@J'QOT 436 (1] 5813785 1 HD.4. 524 (8d =(533 &2, 1), 5659

15, 14 o) ;ﬁ"“@%ﬁ%&“ﬁéﬁfﬁ% 2GR GO S FCED P18 2D Baemr €

m nut es. reaction was judged to be corrpl ete after stirring at

anbi ent t qutlon was partitioned 20
bkt ween cﬁﬂgiéﬁg#ﬁﬁ'd@ﬁféégﬂgéggéﬂggﬁ carbonate. The |ayers were
separated. The organic |layer was washed with brine, dried over
anhydrous sodiumsulfate, filtered and _then concentrated under
reduced pressure to afford a red guﬁ¥mqm% material was purified by
&hmﬂgogr aphy Oy T -[B{thétEPs @Ry it 1 ALATRLS AR qlubiRCMhide

i benzy
(phenyl sul fonyl ) butyl] - 1FL|n1dazo[4NHzc]qU|noI|n 4-amne' (2.85 & 5.08
-mmol) as a light 25 pink gum M5 pr C341 132N402S niz 561 (M!4),
471, 381 Part D A round botton1f|ask m@s charged with a magnetic stir
bar, N, N-di benzyl-1-[4-

Part A
Using the general method of Example 7 Part B, N,N-dibenzyl-1-(4-chlorobutyl)-
1H-imidazo[4,5-c]quinolin-4-amine (5.0 g, 10.99 mmol) was converted to N, N-dibenzyl-
20 1-{4-(methylthio)butyl]-1A-imidazo4,5-c]quinolin4-amine using sodium thiomethoxide
(1.16 g, 16.48 mmol). The material was purified by chromatography over silica gel (80/20
hexanes/ethyl acetate) to provide the product (4.91 g, 10.52 mmol) as a colorless oil. MS
(CT) for CaoHioN4S m/z 467 (ME'), 377, 287, 185 -
Part B
25 Using the general method of Example 7 Part C, N,N-dibenzyl-1-[4~ _
(methylthio)butyl]-1H-imidazo[4,5-c]quinolin-4-amine (4.91 g, 15.52 mmol) was oxidized
to N,N-dibenzyl-1-[4-(methylsulfonyl)buty]]-1H-imidazo[4,5-clquinolin-4-amine which
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( phenyl sul fonyl ) butyl ] - | H i ni dazo[ 4, 5- c] qui nol i n-4-anine (31MAR005. 78
ninmol), triflic acid (2.68 g, 17.83 mmol), and anhydrous

di chl omwyerdaape (14 nl) under a nitrogen 30 at nosphere. pdwysRAagidTon
was judged to be conplete after stirring at anmbient tenperature for
24 hours. The solution was partitioned between chl orof orm and excess

aqueous  swg puified ¢ QKﬂoﬁﬁtog%% Jhe .
aqueous | ayer was egtracte %ov&%%g@%%%%%/ 6697
wi t h chl or®e prodnetd4.53 g9 08 oxmupdhvisa lighyemagewelid MS(ODforlCaRikyN,OS m/z
concentr at Fana’ ced pressure to afford a |ight brown solid.

The materi al s”puf1ti’ed by chromatography over silica gel (90/10
di chl or oneRdmieie/ met hanol ) to provide a fine white powder which was

recrygtallized acetonitrile to give

1-1 4- Cphenyl su|¢%‘?ﬁ%7§m ]meﬂr‘rd?fﬁwaalfa[f’m@ é%‘di‘nmlﬂ -4=armi ne (0. 32
g, 0.84 eﬁ?mlm%y Iﬁﬁaz‘g[h %u’g‘% I ul at ed
for C20H20N402S:. % 63.14; 9%, ’5 ]/N 14. 73. undg’ /@ﬁ@gﬁﬁg

5. 24; %\I converte ﬂmmml)bmaﬂ-mwa,i-s]gmmm%nﬂw d, J =

63 ke ‘ﬁ?l‘ﬁ%*%’%#ﬁmf@ﬁg@w%ﬁ gyl Qpoitgl 1 8 ¢

(bs 211), 844185&(1101}]5@%21&&1&5 . 363204 . 8Hz, 211) 51.93 (m 2H), 8
1.58 %S oH20N4028 m z 381 239 Exanple 8 15
1-[4 érret néw';%msf é?%&%f{?rg FhaNPe3 266 P6.58-%Hy 7Qid’(oNn1’h6(hrﬁquad %ED
Part A Usm;_:mtlyﬂigqggemj mqtlhod of Exanple 7 Part B,

NN—dlbenzI (4 chforobut - I Himdazo[ 4, 5-c]quinolind-amne (5.0

g, 10,99 m&m&a)aazm(?ummmme@sﬂzlm ,87.62(d, )= gs

t ZQ
L (e s S b s %&ﬁn@#g&"mﬁsﬁm s
chr omat ogrepHy, I0es 339'(1@9& 79@111&2@9@993 ;gemj‘%%/@t 3L (iﬁ,l%ﬁs-ﬁ ()

provi de the pr oduct as’ a col

for &29H33ME Chnfor G lsNh@S)mfZ:ﬁ?(l\@ﬁ)Zﬁ&SS Part B

Example 9
1-[4-(phenylthio)butyl]-1 H-imidazo[4,5-c}quinolin-4-amine

Y
3

20 Part A )

Using the general method of Example 1 Part D, N~(4-{[tert-
butyl(dimethyl)silyl]oxy} butyl)quinoline-3,4-diamine (101.21 g, 292.90 mmol) was
cyclized to 1-(4-{[tert-butyl(dimethyl)silyl]oxy} buty])-1H-imidazo[4,5-c]quinoline using
triethyl orthoformate (65.11 g, 439.35 mmol). The product (75.0 g, 210.93 mmol) was

25 isolated as a brown oil and used without further purification.
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+ 25 WUsing the general nethod of Exanple 7 Part C, N, N-di benZyIMAR-200. .

(et hywa(gh@%?ﬁg# yl']1-1Him dazo[ 4, 5- c] qui nol i n-4-am ne (41,%;}[[%0”}&9?2

nmol ) zed to

N, N- di benzyl -1 -[4- (et hyl sul fonyl )butyl]-1Him dazo[ 4, 5-c] qui nobi n-4-a
m ne which_37_31 MAR 2005 WO 02/ 46192 PCTI USQO / 46697 was purified by
chr onmat ogrgfﬂt@ over silica gel (80/20 hexanes/ethyl acetate) to

provi de the pn 23 fdth orange solid. M
(Cl) for C2wH3ON4 % &r?nze?ﬂ:i4990@]—1P O%X P%ﬁg?ggt—?ﬂ?@S Usi ng t he
gener al nmehutd@limethhsilylioxy ) butPbilid- dazofé,ﬁ»chpmmdem 69 mmol) was
(ot hy oul LSRRI oAl oo i POl P s 3ot o 03
1- [ 4- fret hoide44.20 ) l)llsmnhﬂmz? ihi ol webi3 10l ateowitlout furéri pirificatish ASa tahhe
material wag recrystallized from nethanol and water to afford the
“title corrpi?g (1.33 g, 4.18 mmol) as white needles, mp. 203-204 T.
10 Anal ysipyy €al cul ated for Cl5HISNAO2S: %C 56.58; 9, 5.70; 9,

17.60. Found: %€ 56.33; % 5 63, O, 17.41 ' H NWR (300 M, DI\/SO) 8
8.22 (s, 111), Upimg thegntral method of Exemple BiPart8, 1(64lt¢d, J = 8.3 Hz,

o) 6 ety e bE bt B fuiflrold, i@fwoﬁaﬁﬂﬁ%ng% g ébés
g ig ?EAI)/\) 81215199Wmmﬁid&dﬁir@ﬁe(l%ﬂﬁtﬁﬁﬂwné@l)ﬂﬂﬁﬁﬂﬂﬁﬁmws m z
A (phenw%w%%nphaﬁwedg@am@aemm%m ehwhethaasd 20

Part A Usi gg oh ik phodket 8D g 58 FOmED o it blohasbria
but yl (di 3net I )SI 1y1] oxy} but yl') gui nol'i ne- 3, 4-di am ne (101.21 g,

292. 90 rmnwyucgms wtfurtlsr purification.

1-(4- {[tenf, tyl (di rret hyI )silyl]oxy}butyl)-1H1im dazo[ 4, 5-c] qui nohne
using trietbyl orthoformate (65.11 g, 439.35 mmol ). The product (75.0
g, 216.93 muol )Usisgsthe general method of Example 3 Part C, 1-(4-{{ter?- ‘

butyl(dimethyl)silylJoxy} butyl)-1H-imidazo{4,5-c]quinolin-4-amine (21.5 g, 58.02 mmol)
was converted to 4-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)butan-1-ol. The material
was triturated with cold methanol (0 °C) and collected by filtration to afford the product
(13.92 g, 54.30 mmol) which was used without further purification. MS (CI) for
20 C14H1eN4O m/z 257 (MH), 185
Part E .
Using the general method of Example 6 Part A, 4-(4-amino-1 H-imidazo[4,5-
c]quinolin-1-yl)butan-1-ol (5.0 g, 19.51 mmol) was chlorinated to provide 1-(4-
) chlorobutyl)-1H-imidazo[4,5-c]quinolin4-amine (4.92 g, 17.91 mmol) which was isolated
25 without further purification as an off-white solid.
Part F |
Using the general method of Example 6 Part B, except that the reaction
temperature was lowered to 80 °C, 1-(4-chlorobutyl)-1H-imidazo[4,5-c]quinolin-4-amine
(1.5 g, 5.46 mmol) was converted to 1-[4-(phenylthio)butyl]-1H-imidazo[4,5-c]quinolin-4-
30 amine. The resulting solid (1.53 g) was dissolved in acetonitrile (90 mL) and brought to
reflux. Activated charcoal (0.9 g) was added and the resulting mixture was heated at
reflux for 5 minutes and then the charcoal was removed by filtration through fiuted paper
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25 isolated as a brown oil and used without finther purifiZTahMibal38
31 MAR 2005 WO 02/46192 PCT/ US01/ 46697 Part B Using the general

et hOdWJlDOEXaB‘ple 1 Part E, 1- (4 ([tert- PCT/US01/46697
buty] (di metbyl)silyl]oxy}butyl)-1Him dazo[4, 5-c]quinoline (42.2
g,118.69 mmol ) was oxidized to 1-(4-{[tent-butyl (d| met hyl ) si |l yl ] oxy)
but yl') - 1H-to proviie@l bl I ' 4, 18. 69 | )
whi ch was i sol at ed vflteﬁdoé&'zﬂq‘aﬁ'r Fﬁgﬁ@gﬁ% %l c%éﬁ# wags;ﬂa ar t
C Usi ng t Hehigagedles, mypl Folb00TC. Exanpl e 3 Part B, 1- (4 {[ten?

butyl (d byt I 5N-oxi d
P, R R TR AR Rl
but yl (di meeHys.74i%N) J608y} but yl ) - 1H | m dazo[4 5-c] qui nol i n-4-ani ne.
The teri,ﬁlf s trlturated with ethyl ether and collected by

filtration Bﬁhnmﬁ%&ﬂs(szl ﬁ@ﬂéﬂa&smnmmmmghm

D g ©he s ‘IIl MR e 3 Pk 26 Bostlh B34 e B 5 6160 s, 20, 3
but yl (di MGIXL)I% &le,mm} bgtcwl(I,iLlﬂ Hk,%ﬂ(%fo@nﬁlﬁw eq'm (@ ne

(21.5 g, was convert
4- (4- ani ng‘ﬁ%%ﬁ;o dsi yl)butan-1-ol. The materi al

was triturated with coId rrethanol (0 © and collected by filtration
to afford the product (13.92 g, 54.3Q nmol) which was used w t hout
furtHer purification. M5 (Cl) for ZXHxafpleHO6NAO mz 257 W 185 Part E

SSi(Zga?nhﬁoginl-I-elrﬁ: dazé%éyl&ﬁnﬁhﬁq%ﬁfmd%we g, 19.51

mol ) was chlorinated to provide 144NH,

chl orobutyl)-1Hi m dazo[ 4, 5-c] quin I lﬁam ne (4.92 g, 17.91 mmol)
whi ch was isolated 25 wi thout furt u |f|cat|on as an off-white
solid. Part F Using the general mf Exanple 6 Part B, except
that the reaction \

Part A

Using the general method of Example 6 Part B, except that the reaction

15 temperature was lowered to 80 °C, 1H(4-chlorobutyl)-1 H-imidazo[4,5-c]quinolin-4-amine
(1.5 g, 5.46 mmol) was converted to 1-[4-(methylthio)butyl]- 1 H-imidazo[4,5-c]quinolin-
4-amine using sodium thiomethoxide (0.88 g, 12.56 mmol) in lieu of sodium
benzenethiolate. The resulting solid (1.26 g) was dissolved in acetonitrile (40 mL) and
brought to reflux. Activated charcoal (0.7 g) was added, the resulting mixture was heated

20 at reflux for 5 minutes and then the charcoal was removed by filtration through fluted
paper to provide a colorless solution. The solution was concentrated under reduced
pressure to give a solid that was recrystallized from acetonitrile. The title compound (0.66
8> 2.30 mmol) was isolated as white needles, m.p 163-164 °C.

Analysis. Calculated for C)sHigNsS: %C 62.91; %H, 6.34; %N, 19.56. Found: %C 62. 70;
25 %H, 6.19; %N, 19.45
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tenperature was |lowered to 80 C, 3 1 MAR 7005

1-(4-c | )-1H1i m dazo[ 4, 5-c)quinoTm4-amne (1.5 5. 46
mol ) 5&@5@%‘1 rted to ° BeTiustiseser

1-[44phenyl t hi o) butyl ] - 1Hi m dazo[ 4, 5-c] qui nol i n-4 30 am ne. The
resul ting SO|Id (1.53 g) was dissolved in acetonihile (90 nL) and
br ought t oH-NMR (300 Mz, DMS@)D 8.Dh(ss bH), 3@NEIdY)= R HZ UMY @ 72620 df heB.3

't heated at  reflux for 5 t d then th
char coal s L R Fok i‘m,é%%mﬁ?suga% Fr Ecb .45 6, 20, 89608~

n"-amne (1.5 g, 5._46

- 2005 WO 0% ¢ PEY /. L rl The
title corrpouﬁ%fg%a’gg'sg%% ﬁ?q?ﬁgw gﬁpa§?%5 Jevxﬁ??%’#begqég
5.79; 5.74; 9%\, 16.08 5 'H NWR (300
M, 15_>|v50) g(‘gsf%f@;ﬁ%%ﬁ/m’é% ﬁgJ =8 3 Hz, 111), 8 7.63 (d, J

83Hz 7.45 (t, J= 8 S?26(m5|—|),8
3.00 (t, J =7.3 Hz, 2H) , SZOO(rﬁxa@PDeHB .61 (m 2H Ms (d) for
C20H20N4AS M z 34
1-[4- (et hyl t hi o) f{T%ﬁam ga%ﬁ %aé]eu%qw noq“ Pu'cl@l?ﬂﬁ]lﬁ'*% Part A
reaction 15 tenperature was | oweredyt oy80
1- (4- chl oi obutyl ) - 1Hi mi dazo[ 4, 5- @
1-[4-(met hyl t hi o) butyl] - 1H-im'd
sodi um t hi omret hoxi de (0.88 g, -
acetonitrile (40 m.) and brought to refllx,p Activated charcoal (0.7
g) was added, the resulting mxture was he fed 20 at reflux for 5
qutg(ﬂ ?8’3 to provide a colorless solution. The sol ution was
concentra Ainder reduced pressure to give a solid that was
mrol ) was |soI ated as white needles
525.87 mmol) was converted to 5—[(3-mtroqumolm—4~y1)ammo]penhn 1-ol using 5-
(117.22 g, 425.77 mmol) was used without further purification as a dark yellow solid, MS
15 (CI) for C14H17N303 m/z 276 (MI-I“), 224
A round bottom flask was charged with a magnetic stir bar, 5-[(3-nitroquinolin-4-
) yDamino]pentan-1-ol (5.0 g, 18.16 mmol), and thionyl chloride (40.78 g, 0.34 mmol)

m p 158 160=’£:31-kn2ﬂ)/si s. Cal cul at ed for C20H20N4S: %C 68. 94 o,
7.14-7.19(m 1H) 8660(bs 2H) 62 (t J =6.8 Hz, 2H), 8
Usi ng the general rret hod of Exanpl &H§ Part B,, except that the
nmol ) was converted to
benzenet hiol ate. The resulting sol id (1.6 g) was dissolved in
m nutes and then the charcoal was rempved dy filtration through
recrystal | i zedutigMeeaéarthéthéd &'Eﬁﬁﬁléﬂﬁdr@%m%dm{&-ﬁ&lmg(lo%ﬁ&
amino-1-pentanol (79.82 g, 788.81 mmol) in lien of 4-amino-butanol. The product
Part B
under a nitrogen atmosphere. The reaction mixture was heated to 80 °C to give a

20 homogeneous solution that was maintained at 80 °C for 1 hour at which time the starting
material was completely consumed. The volatiles were removed under reduced pressure
and the resulting oil stirred in water made basic (pH 10) with solid sodium carbonate. The -
resulting solid was collected by filtration to afford N-(5-chloropentyl)-3-nitroquinolin-4-
amine (4.80 g, 16.34 mmol) which was used without further purification.
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Anal ysis. Calculated for C sHsNAS: %C 62.91; /.H, 6.34; 9§} MARZ605
Found %C 62.70; 25 %4, 6.19; 9N, 19.45 40 31 MAR 2005 WD 02/46192

PCT/ USOWD4RA6@2' H NVR (300 Mz, DVMSO) S 8.21 (s, 1H), S 8pP§ust/acte™
8.3 Hz, 1H), S 7.62 (d, J = 8.3 Hz, 1H),87.44(t, J=8.3Hz,

| H), 57.26(t,J=8.3Hz, 1H),56.59(bs, 2H), 64.62(t,J= 7.6 Hz, 2H), 8 2.50
(t, J = 6.8Batig, 2H), S 1.99 (s, 3H), S 1.95 (p, J = 7.3 Hz, 2H), S
1.59 (p, J = 7.3 Hz, 2H) 5 M5 (CO for CL5Hi 3N4S nmfz 287 W 185
"Exanpl e 11 2  Usingthe general method of Example 6 Part B, except that the reaction

butyl-1-[5 , l ), l] - imd 4, 5- I nol i n-4-am ne
PR N VPRt P cBRa B R A phiproneiying niominiipHeams et
4-chl - 31611 T mal) wa A : la). . ted t,

51 333?1 g el 4.;?41;’{%33’? %?ﬁ%‘%ﬁ??ﬁém@ﬁﬁ%mﬁw
70,83 g, SPORTLNiOmEoNide (1143 1540 mawiin b of sdivkn bebbeneelat

§117. 2zgg,p143@t(37.2m%%|0)74 gygfagis 'E?ouh fﬁ}'tﬂ?%r rijiggt i_o(r:lqges a
dark yel I ow sol id, 1\3%? ) for 7 %@“@Wﬂlﬁélﬂﬂ%rt
B Around b¥lidoMS (Chfor Gad i8-8 vz 806 (MEEQpel7 ¢ stir bar, 5-[(3

nitroquinq*' 4- yl)am no] pentan-1-ol (5.0 g, 18.16 mmol), and
thionyl chlorrde (40.78 g, 0.34 nmmol) under a nitrogen atnosphere.

The reaction niUsing the paerd emiiRd of ExRBp1E1 PArt® Wel5E e s
sol utjon tfﬁﬁt waojllIIl i nfai ned at 80 %%orl P%“?dﬁﬁ%@%ﬁ%‘ "he
starting TREH [%ngé&%%@ét]&%mn&mmdumﬁ&[mi les were
removed un@rRthylikid 1 FrTale resplting oil. stirred in
wat er madg _bag iC ; pHQ’l%{lﬁ\?\n%ﬁg-g | c"i@?lg&’nﬂggé B'ﬁ%&ovéi?mé’}‘(és Isolgled)| ¢ ng
sol i d was YE8oPEErther myificatianrageiboywrt ail. af f or d
N- (5-chl orgpgnt yl ) - 3-nitroqui nolin4- amne (4.80 g, 16.34 nmol) which
was used without further purification. 41 31 MAR 2005

Using the general method of Example 1 Part D, N*-[5-

| 15 (methylthio)pentyl]quinoline-.?.,ﬂianﬁne (2.89 g, 10.48 mmol) was cyclized to provide 2-
butyH-[5-(meﬂ1ylthio)pentyl]-1H—imidazo[4,5-c]quinoline. The material was purified by
chromatography over silica gel (ethyl acetate) to afford the product (2.10 g, 6.15 mmol) as
a light brown oil.

PartF

20 A round bottom flask was charged with a magnetic stir bar, 2-butyl-1-[5-
(meﬂ:ylthio)pentyl]—lH-imidazao[4,S-c]qu:inoline (2.1 g, 6.15 mmol) and chloroform (31
mL). Solid 3-chloroperbenzoic acid (4.41 g, 19.68 mmol) was added portion wise to the
solution over 10 minutes and the reaction was stirred at ambient temperature for 30
minutes at which time the starting material was completely consumed. The solution was

25 partitioned between chloroform and saturated agueous sodium hicarbonate. The lajwrs
were separated. The organic layer was washed with saturated aqueous sodium bicarbonate
and brine, dried over anhydrous sodjum sulfate, filtered and then concentrated under
reduced pressure to afford 2-bulyl-1-[S{meﬂlylsulfonyl)pentyl]-IH-imidazo[4,5-
cjquinoline-5N-oxide (2.40 g, 6.15 mmol) as a tan solid. The material was used without

30 further purification.
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© WD 02/ 46192 Part C PCT/ US01/ 46697 Using the general method bMAREIHSI e
6 Part 0 t that the reaction tenperature was |lo rﬁﬁléto 80 C,

N(5- chl'or opentyl )-3-nitroquinlin-4-amne (4.75 g, 16.1 C PV""&&%

converted to N-[5-(nethylthio)pentyl]-3-nitroquinolin4-am ne using 5

sodi um t hi gnet hoxide (1.43 g, 19.40 nmmol) in lieu of sodium

benzenet hi e. The product (3.28 g, 10.74 mmol) was isol ated

i th furth bf oAl ' id. MB (Cl) f
CisroNacps. nf oiihe kiial B0u6F oPeidife 1 ¥ BOMORERL L T (2 hoa of

: (Eg arzrgl el @mthylsmfoTsdesuwﬂ?H@im?)ﬁae]q@bwéﬂdmam 6115 @hrioT) Wagmi ne
(et hy|gi h3”3‘3"?Wﬁﬁ%ﬁ*ﬁgﬂ?&mﬁﬂ%@m@&w@m&momh
was i §ol atantine, ilieltesltini $6ldV@I241) foiahs hﬁ@&lﬁﬂha&t@iﬂa{sﬂfgﬂ) land 53hight Fo

Usi ng t he ner al , rreéhod of Exanple | Part D, N

(met hy! t hiT5 e sivited chastaahd-g) was addediand the zesalting mixtoresgasiheuted atwefiux

cyclized t Fretted .

butyl -1 - [ B0 ey t%ﬁiagl)eﬁéhﬁt?ﬁ“-’amafﬁmd%’%f”&fi?”é‘?%ﬁ“f??%ﬂh‘?#%%m

mat eri al \aeviga light brbwmeolution.ciperoepoliph 9-betybl - S-{(thethpsd fonylypsnty)- 1 H-
acetate) t.g. y he .or pduct 1 6. 15 nmo as _a light brown
or T pat ¢ MBS RLORER (090 & 4 i 8 olpeds H IRy |
bar, 1@- butyB-175pP8: (et hyl thio)pentyl]-1Hi m dazo[4,5-c]quinoline (2.1

g, 6.15 mmol) and chloroform (31 nl). Solid 3-chl oroperbenzoic acid
(4.41 g, 1@6%}51 sislcplatgd JorferolnNe St M6 183 8oH,T.26h %N, 3642t Fomdo%Er 10

m nutes any sgherf @36ld./Ny stirred at ambient tenperature for 30
mnut es at_ whi c‘#’ti rﬁsogge Starting material was conpletely consuned.

‘The sol ut i BRNMRS(326 M DMSGYSRI0 D, Sve 813 KA 181, 06 1idaNe 834 1H), &07.41
aqueous sodi u cf'a]‘fr,:ﬁogate. The layers were separated. The organic
| ayer was Msm > @ 4£0 fal B 8- 33 B GhbsAH) T4F bkt é-6 HeandHhSi ne,

dri eglz.over dr i j )t t n r,at,ed
nder™ 7 edimay Uy BARLCAty 8707 0B 00 4 £ ok Al Ry s TR 6T 513
fonyl) pent(s, 2H)| BHi46r(seckeet,O[<47.3 Hze X)) 510000i (9 =308 B4 i3gy (2. 40 g, 6.15
nmol ) as %é%b%ogldz&ﬁrfbezsqda;%gl al s used wi t hout

Example 12
20 2-methyl-1-[5-(methylsulfonyl)pentyl}-1 H-imidazo[4,5-c]quinolin-4-amine

4 . NH,
NN
| Tl /| N)—
)
kY
. "S\ R
o

Part A
Using the general method of Example 1 Part D, N*-{5- _
(methylthio)pentyl]quinoline-3,4-diamine (4.53 g, 16.37 mmol) was cyclized to provide 2-
25 methyl-1-[5-(methylthio)pentyl]-1 H-imidazo[4,5-c]quinoline using 1,1,1-
| trimethoxyethane (2.95 g, 24.6 mmol) and pyridine hydrochloride (0.1 g). The material
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30 further purification. 42 31 MAR 2005 . WO 02/ 46192 PCT/ UpDMAR @#57
Part G Using the general nethod of Exanple 3 Part B, 2-butyl-I-[5-
(met hy kegyb4/abd peat yl | - 1H-i mi dazo[ 4, 5- c] qui nol i ne- 5N- oxXigerriadA8se9
6.15 nmmol ) was ami nated to provide _

2-butyl-1-[5-(nethyl sul fonyl)pentyl]-1Himdazo[4,5-c]quinolin-4 5
am ne. The re ] .S0l,i 2.2 .ssolved..i n.acetponj trile (40
w0 "and brtiicRtied Yildmfehéand oo by SeRn Watrosd el FEodiat (e 0

t he resul t12(62 minyl) 45 & ligtbrdvandotid whichivais hsbd Wi&lﬁfutﬁrt!ﬂ%?ﬁrﬂi‘éatﬁﬁd t hen
the charcqal was renoved by filtration through fluted paper to

provi de alpl‘@ﬁ brown sol ution. Upon cooling 2

butyl-1-[5-(ne gelalVA) =R -1c{_edli nol n-4-am ne
(0.90 & 2.32 mmdkﬁgl ﬂiv\gé lso#ﬁﬁﬁ%“%%ﬂwﬁﬁklﬁﬁ%@ﬁﬁp@ 10 173-175 C
Anal y§i s. (Sethylihia)pedtyl]lelH-ERidh2§4\BLOIBinole (878853 12.62-mmblPwas dxidizetido 22.

PR Y AT W e ST X

Hz, 1H), Mogﬁr]ﬁfgw&kiﬁlﬁe@as%nédﬂhanéuﬁd%bﬁpmwﬁw5 4.51(t, J =

7.6 F14 2@,
3.10(t, J=Fag& 211),52.92(s, 3H), 82. 92(t, J=7. 3Hz, 2H), 81. 76(m 611), 61. 5

3 VS (8 ol R EEkeB meboT ofbtinitle 3 F B, Babagfalry, 0 = 75

2- med Q| - |(feBrylsutfoiyl)peutyT] dAbin)ideznidi-¢quihbline: SN-pxife (638 §,02i62 mirhol) was i

e o RS SREABELT: AR s ik el

cyclized tagnif, OPied@sultingdblid was triturated with acetonitrile and collected by filtration to

met hyl -i-[5- (nethyl t hi o) pentg/l ] - 1H-i ni dazo[ 4, 5-c] qui nol i ne usi ng

1,1, 1 tri ridiorbte &tlp sprapqued ¢68 g, 2. Jmpolhss pr offrwehite pelidimmp. 239348261 or i de

(0.1 9). TG YadiatdiTor C 7HmNLO.S: %C 58.94; %H, 6.40; %N, 16.17. Found: %C

15 58.77; %M, 6.34; %N, 16.39
"H-NMR (300 MHz, DMSO) & 8.02 (d, J = 8.3 Hz, 1H), 5 7.60 (d, J = 8.3 Hz, 1H), § 7.41
(t, 3=8.3 Hz, 1H), 5 7.25 (t, 1= 8.3 Hz, 1H), 5 6.49 (bs, 2H), 5 4.50 (t, J = 7.3 Hz, 2H), §
3.12(t, J=7.8 Hz, 2H), 2.92 (5, 3H), § 2.61 (s, 3D, & 1.86 (m, 2H), & 1.74 (m, 2H), 5
1.53 (m, 2H)
20 MS (CI) for C17HN,O28 m/z 347 (MHT), 267




+ 31 MAR 2005 WO 02/ 46192 PCTI US01/ 46697 was triturated withj MARGIIS -

et her Qélggcted by filtration to afford the product (3.78 -
12. 62 I"?l a light brown solid which was used wi t hoFCTEOLRSP7
purification. Part B Using the general nethod of Exanple 11 Part F,
2-methyl-1-[5 5 (nmethylthio)pentyl]-I'Himdazo[4, 5-c]quinoline (3.78
g,12.62 mml) was oxidized to 2-  Examplel3 .

met hyl -1 -[5-(me 4l = b 5xcl.qui npTne- SN-oxi d
e (438 g 12, 67 MhETy R paki T FARRRA S SRR AR Lo g

wi thout purification. Part.C Using NHe general nethod of Exanple 3
Part B, 2-nmethyl-I-[5 10 N

(met hyl sul fonyl ) pentyl]-1Hi m daz§j[ 4,[5
12.62 mmol ) was aninated to proyide
2-met hyl -1 -[ 5- (et hyl sul f onyl ) pe ]-
am ne. The resulting solid was tr*turatefd with acetonitrile and
collected by filtration to afford the tNIe conpound (0.8 g, 2.31
mmol ) as an off-white solid, mp. 235-240|C.o Analysis. Calcul ated
for Cl7H22NARS: %C 58.94; 9%, 6.40; o, 18g17. Found: %C 15 58.77;

N

oH, 6.34; 9%\, 16.39 'H NWVR (300 MHz, DVMSO)088.02 (d, J = 8.3 Hz, |

—

N
-‘§-]—Qﬂji nol i ne- SN- oxi de (4.38 g,
N

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

H, 8 7.60. (d, J = 8.3 Hz, 111), 8 7.41

(t,J=8. 3HAa} 57 25(t, J=8. 3Hz, 1H), 56. 49(bs, 211), 84. 50(t, J=7. 3Hz, 2H)
8 3.32 (t, J 3 e v8r2.61 (s, 3H), S 1.86
(m 2|%|),(s 1. 7?5(2"@‘;2—%’6 8 e‘fsggf?%d%ﬁﬁ%bh}ge[(sc:l) fg)f Cll;)H22N4028

=k

z 347 ( Mejethydbip)pentyquineliRe 00 8ismin® (8 33 461627 126]) B8 Ly dBedn Zethykil o
27 et hy! - 1 eGPy I BRI 1o v o EDGRIPHEM (42 &
e NH2 N j24.3dmol) and pyridine hydrochloride (0.1 g). The material was triturated with ethyl
ether and collected by filtration to afford the product (3.25 g, 10.37 mmol) as an off-white
10 powder which Was used without further purification.
Part B o
Using the general method of Example 11 Part F, 2-ethyl-1-[5-(methylthic)pentyl]-
1H-imidazo[4,5-c]quinoline (3.25 g, 10.37 mmol) was oxidized to 2-ethyl-1-[5-
(methylsulfonyl)pentyl]-1 H-imidazo{4,5-c]quinoline-SN-oxide (3.75 g, 10.37 mmol) '
15 which was isolated as a tan solid and nsed without purification.
Part C
~ Using the general method of Example 3 Part B, 2-ethyl-1-[5-
(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinoline-5N-oxide (3.75 g, 10.37 mmol) was
aminated to provide 2-ethyl-1-[5-(methylsulfonyl)pentyl]-1 H-imidazo[4,5-c]quinclin-4-
20 amine. The resulting solid was recrystallized sequentially from ethanol and acetonitrile to
afford the title compouﬁd (1.4 g, 3.88 mmo]) as off-white needles, m.p. 189-191 °C.
Analysis. Caleulated for CgH24N40,8: %C 59.98; %H, 6.71; %N, 15.54. Found: %C
59.71; %H, 6.68; %N, 15.64
'H-NMR (300 MHz, DMSO) & 8.01 (d, J =8.3 Hz, 1H), 8 7.61 (d, T = 8.3 Hz, 1H), § 7.42
25 (t, =83 Hz, 1H), 5 7.26 (t, )= 8.3 Hz, 1H), § 6.45 (bs, 2H), 5 4.50 (t, T = 7.6 Hz, 2H), & |
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S- 0 Part A5 Using the general nethod of Exanplé 1 Part 3} MAR/280G5-
(et hyl t hi o) pentyl ] quinoline-3,4-diamne (4.53 g, 16.37 mmol) was

cydi zeavoo2swthyl - | -
[ 5- (et hyl thio)pentyl]-IHimdazo[ 4, 5-c]quinoline using {’(E’f‘fg??}l{ﬁﬁw
orthopropionate (4.3 g, 24.56 muol) and pyridine hydrochloride (0.1

Pttt on 10Ul TormpaiDRd 365l Yo s B, 70T BB 68 am ok bt o
10 powder (ui2H), quﬁggt{x\ﬁsumﬁﬁa:m j:[%rg,muri fication. Part B Using

t he general,  met hod of Exanple Part

2- et hyl - | - MS-(CRORCrathidp® nyz361-(MIED  281dazo[ 4, 5- c] qui nol i ne (325 g,
10. 37 mmol ) was oxidized to 2-ethyl-1-[5-

(et h)sll sul fonyl ) pentyl]-1Himdazo[ 4, 5-c] qui nol i ne-5N-oxi de (3.75 g,
10. 372mmol ) 15 which was isol ated agExsmplan4solid and used without

urification. Par Us| he,general .nethod of Exanple 3 Part B,
D hyl 1 - Lo L5 ety Sutbomy ) Somy - - midanold, 5-r qumelin 4-conioe

(met hyl sul fonyl )pentyl]-1Him dazo[ﬂH§-c] gui nol i ne- SN-oxi de (3.75 g,
10.37 mmol ) was am nated to providd
2-ethyl -1-[5-(net hyl sul fonyl ) pent
am ne. The resulting solid was r
et hanol and acetonitrile to aff
mmol ) as off-white needles, mp. . Analysis. Calculated for
C sH24N402S: %C 59.98; %1, 6.71; 15.54. Found: % 59.71; 9%,
6.68; %N, 15.64 'H NWR (300 MHz, DVSO) 8 8 0%(d, J =8.3 Hz, 111), 8
7.61 (d, J =8.3 Hz, 1H), 8 7.42 25 g

(t,J=8.3Hz, 1H), 87. 26(t, J=8. 3Hz, 1H), 86. 45( by 2H) , 84. 50(t, J=7.6Hz, 2H), 5
45 31 MAR 2005 WO 02/ 46192 PCT/ USO1/ 46697 3.10 (t, J = 7.8 Hz, 211),
S 2.95 (q,PatA 7.3 Hz, 21'), S 2.92 (s, 3H), 8 1.85 (m 2H), 61.74

(20 B 57 sl s Bl 2 1 ()

10 (methylthio)penty]]quinoline-S,tl-diamine (4.53 g, 16.37 mumol) was cyclized to 1-[5-
(meﬂlylthio)pentﬂ]-1H~imidazo[4,5-c]quinoline using triethyl orthoformate (3.64 g, 24.56
mmol) and pyridine hydrochloride (0.1 g). The product (4.05 g, 14.19 mmol) was isolated
as a brown oil and used without further purification. '
Part B |

15 Using the general method of Example 11 Part F, 1-[5-(methylthio)pentyl]-1H-
imidazo[4,5-c]quinoline (4.05 g, 14.19 mmol) was oxidized to 1-[5-
(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinoline-5N-oxide (4.73 g, 14.19 moumol)
which was isolated as a tan solid and used without further purification.

Part C

20 Using the general method of Example 3 Part B, 1-[S-(methylsulfonyl)pentyl}-1H-
imidazo[4,5-c]quinoline-5N-oxide (4.73 g, 14.19 mmol) was aminated to provide 1-[5-
(methylsulfonyl)pentyl}-14-imidazo[4,5-¢]quinolin-4-amine. The material was purified
by chromatography over silica gel (95/5 dichloromethane/methanol) to afford a light
yellow solid. The solid was recrystallized from dimethyl formamide to give the title

25 compound (0.43 g, 1.29 mmol} as a light yellow, granular solid, m.p. 199-201 °C.

I m dazo[ 4, 5-c] qui nolin-4 20
al’l i zed sequentially from
title conpound (1.4 g, 3.88
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?

1-[5- (rrethylsulfonyl)pentyl]-lH-im'dazo[4, 5-c] qui nol i n- 4- afrirtAREEES N

Part Aw(i e general nmethod of Exanple | Part D, M- 0
hylthio pentyl]qw nol i ne- 3, 4-di ami ne (4.53 g, 16. 37%15?1!9@37

cycllzed to 1-[5- (nethylthi o)pentyl]-IH-lmdazo[4 5-c] qui nol i ne

using tri th for 24. 56 and pyridine

hydr ochl o?*t"%é& i“’ ?‘Ed%%éﬁpéw ‘i’ﬁi ﬁ@lg%ﬂﬁm 15.85aBound okt ed

as a br ow§7.01; I%Hrlslos}s%ﬂ vé jgout further purification. Part B 15 Using

t he general met hod of Exarrpl e 11 Part F,1-[5-(nethylthio)pentyl]-1H
i m dazo[ 4, ENMRG WWQ)@&;ZO(S{LIHPBWI@,MM&,WIFQCMZQ%JJJ@

énﬁzh{gs%m %ﬁﬁgﬁ%ﬁ@aﬁﬁﬁ%l 512%2: Iliaesaﬁ?g& &;‘,Ieﬁ;?}yé‘a bty =
Fur iser posTi) 28 5o @Al 7 §1as gﬁﬁp?@%@%}g%%ﬁb TEY S, S FEIP © 3

met hyl su fonyl )p
|mdazo[4(15 Rl AS[MN2HEN- oxi de (4.73 g, 14.19 mol) was anminated to
provi de 1#.53 £
(met hyl su @I ff)(é\M“oFs-F}/ﬁﬁa(m 5-c] qui nol i n-4-am ne. The
material was purified by chromatography over silica gel (95/5
diclrloromet hane/ nethanol) to afford a Iight yellow solid. The solid
was recrystallized fromdinethyl f&xampled® to give the title 25

conpgound (0. 434 L ght, ,yel.l,ow nul ar SO|Id m p.

100-201 C. 46 31OWAA %@M’%ﬁ%ﬁ’ :)J."'Q B ﬁﬁ

Cal cul ated for C]6H2GNARS: %C 57,81; %4, 6.06; 9%\, 16. 85. Found %C

57.01; 9%, 6.06; 9, 16.70 'H NM{Me (300 DVBO) 8 8.20 (S, 111),

88.04 (d, J = 8.3 Hz, 111), s,q. Nd, 45 8.3 Hz, IH), 8 7.44 (t,

J=18.3H, 1H, S 7.27 (t, J =8, ~1H), S 6.57 (bs, 2H), 8 4.61
(t, J = 56.8 H, 2H), 8 3.0 " N=7.8 Hz, 2H), 8 2.92 (s, 3H), 8
1.91 (p, J = 7.6 Hz, 2H), 81. (m\2H), 8 1.45 (m 2H M (C) for

C16H20N402S nf z 333 .(MH) '

Part A

A round bottom flask was charged with a magnetic stir bar, N‘-[S-
‘ (methylthio)pentyl]quinoline-3,4-diamine (3.17 £, 11.46 mmol) and anhydrous pyridine

15 (46 mL) under a nitrogen atmosphere. The resulting homogeneous solution was cooled to
0 °C in an ice-water bath. To the cooled solution was added neat heptanoy! chloride (1.87
g, 12.61 mmol). The reaction was judged to be complete after stirring at ambient

) temperature for 1 hour. The volatiles were removed under reduced pressure and the

Tesulting oil was partitioned between chloroform and water. The layers were separated.

20 The organic layer was washed with saturated aqueous sodium bicarbonate and brine, dried
over anhydrous sodium sulfate, filtered and then concentrated under reduced pressure to
afford N-(4-{[5-(methylthio)pentyllamino}quinolin-3-yl)heptanamide (4.44 g, 11.46
mmol) which was isolated as a brown oil and used without further purification. -
Part B

25 A yound bottom flask was charged with'a magnetic stir bar, N-(4-{[5~
(methylthio)pentyl]amino} quinolin-3-yl)heptanamide (4.44 £, 11.46 mmol), pyridine

47



- separated. T

Exanpl e 15 10 ' 31 MAR 2005

2- hexyl -1 -[5-(net hyl sul fonyl ) pentyl] - 1H-| m dazo[ 4, 5- ¢] qui nol i n- 4-am ne
Part Awop9idydz bottom fl ask was charged with a magnetic

NA-[5- (nethyl t hi o) pentyl ] qui nol i ne- 3, 4- di ani ne (3. 17 g,ﬁtﬂhﬁ@w&%’l )
and anhydrous pyridine 15 (46 m.) under a nitrogen atnosphere. The

%gsrLéiggoﬁggﬂﬁﬁﬁﬁ@?é%fol gﬁﬁ%&FgﬁgﬂﬁéﬁﬁﬁF“éﬁ$633Hﬂ&gf%@t%&@bath'

12. 61" ol jtmobplers. éaetreaﬁom judgearg bbeo:b?eﬁqmd stofingdt réfiunSfot 1.5 hbis.at

erature for, 1 hour. The vol iles were renoved under

ambi ent

reduced prgg&ﬂl o s caled ardpartitiongd betwesnepthyl acatate pushwatet, sFhedeyers were

chl or of or r
s s he et TEE orgliiE 14y8Y Ghe W Ewhf DRl daucefls Jfef bRBp Sk BET

over &n hydblwsds@bmmﬂxyﬂfm eodidm lseléate; dilteved andithen carestnitsdxinder redwted
reduced pr

t
N-(4-{[5- (ﬁ‘i"?ﬁl’%‘n‘e‘?ﬁ%&‘@eﬁ?‘?ﬂj‘ et timsrntrl-1 Eimidazold.trelapinalived4 0, o
11.46 mol(.82Mintll) d8@browewbidwaithasas asdl vindufukth@ ribeAbn\ t hout
further puhg%l cation. Part B 25 A round bottom fl'ask was char ged

with,a mag Cc stir bar, N (4-{[5-

ol ;] /! LCl?éf’ﬁE‘tj b QR AR B 1D PR ooy

hydr d8hl or 1efdmidazald,5ec)quinalerihBg) 10.82wimab wad omidizeg yo 2-bend-150 i)

after ot r(aBaroRbRRRICL mblSorh SO0 Rnd SR et T2\ LR BRI anc
parti t i onevhiokwae isolatidhay b tacwlid ard eved withiw Turtheh puriffdatibs, Wer e

hﬁ organic layer was washed with saturated aqueous sodi um
bi car bonat%’“& d 5 brine, dr| ed over anhydrous SOdI umsul fate, filtered

and then concermg' 816 gbriteia ample 3 PaH fi rd
2- hexyl -1 - (msthylt e} pentyl -IH-|mdazo45 i nolme (4.0 g,
10. 837 mo| (meglylailfyhylipen JrIHm@Mﬁéfmm-ﬁdecr(ﬁ.otg;\w 82 mmol) was

R o O S g i R K R ‘3% 0

g, 10.82 naming. Mmmndlvmdedrystﬂhiﬁmht dcelohitrile to afford the title co

- (ﬂr)retsgylmigl éZ% % %'%‘39‘:1&(01 as 0 -wr]?ltg el}s,’rg._pﬂﬁ l-J1|7riq'l(3|. ne-SN-oxide (4. 52 9

Analysis. Calculated for C2HzN40.8: %C 63.43; %H, 7.74; %N, 13.45. Found: %C
20 63.06; %H, 7.66; %N, 13.81
"H-NMR (300 MHz, DMSO) 5 8.01 (d, J = 8.3 Hz, 1H), 5 7.62 (d, ] =8.3 Hz; 1H), 5 742
(t. J=8.3 Hz, 1H), § 7.26 (t, ] = 8.3 Hz, 1H), § 6.51 (bs, 2H), § 4.51 (t, ] = 7.3 Hz, 2H), 5
3.10 (t, = 7.8 Hz, 2H), 5 2.93 (s, 3H), $2.93 (t, J = 7.3 Hz, 2H), 5 1.71-1.87 (m, 6H), &
1.54 (m, 2H), 5 1.44 (m, 2H), 5 1.33 (m, 4H), 5 0.89 (t, J = 7.3 Hz, 3H)
25 MS (CT) for CypH3N,0,8 m/z 417 (MH), 337
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whi ch was isolated as a tan solid and used wi thout furtherd 1 MAR 2009
purifi | ar t Usi ng the general nethod of Exanpl

P hexyI&&f b?@slig _, - Botnlstliecsy
(et hyl sul fonyl ) pentyl]-1H i m dazo[ 4, 5-c] qui nol i ne-5N-oxi de (4.0 g,
10.82 mmol ) was amnated to provide 2

hexyl -1 -[ 5- (net hyl sul fonyl ) pentyl ] -Bxample %20[4, 5-c] qui nol m 4- am ne.
The material was recry b _fC oKl fford the title
conmpound (2.25 g, 5.4?%%%%“%%%%%&%@%ﬂp. 168-171 C.
Anal ysis. Cal cul ated for C22FEmidneold;5-gkprsdlindBambdel 7. 74; 94\, 13. 45.
Found: % 20 63.06; %, 7.66; 9%\, .81 "H-NWR (300 MHz, DMBO S
8.01 (d, J =8.3 Hz, 1H), 8 7.62 (q, ®) =8.3Mz, IM 8 7.42 (t, J =
8.3 Hz, IH, 8 7.26 (t,1=8.3 H4 6. c’(bs, 211), 8 4.51 (t, J
7.3 Hz, 2H), 5 3.10 (t, J =7, 11), 5 2.93 (s, 311),6 2.93

(t, J =7.3 117,2H), S 1.71-1.8 631), 8 1.54 (m 2H), S 1.44
(m 2H), S1.33 (m 4H), 8 0.89 & J =~7.3 Hz, 3H) 25 Ms (d) for
C22H32NACRS iz 417 (MW 337 48 31 MAR 2005 WD 02/ 46192

PCTI US01146697 Exanple 16
2- (2- et hoxyet hyl ) -1-[5-(net hyl sul fonyl)p %?I ]
1H i m dazo[4,5-c]quinolin-4-amne NH2 N /O~ 5 Part A A round bottom

flask was charged with a magnetic stir bar? ] V4-[ 5-

(et hgl t hipgpgnt yl ] qui nol i ne-3, 4-diam ne (3.56 g, 12.93 mmol) and
anhydrous pyridi ne 52 nL) under a nitrogen atnosphere. The

resul ti ng homoderaad Owgﬁkwmmﬁmﬁmeﬁesﬁﬁﬂhﬁér{ﬂ ce-wat er _
DEL T, 12 RSO SRS 5 ADR ORI,
the reacti (7 mlé&nﬂm'atm'.ubgen etnrosphierex Thereshlting humsgatoustsbintion warcdold to
R SE I ENT O AT T JCE TR
.10 chionide (2.74 g, 22.36 mmo}). After addition of the acid chioride, the reaction was heated
| to reflux for 14 hours at which time the acylated intermediate was completely consumed.
The solution was cooled and then partitioned between chloroform and saturated aqueous
ammonium chloride. The layers were separated. The organic layer was washed with
saturated aqueous sodium bicarbonate, dried over anhydrous sodium sulfate, filtered and
15 then concentrated under reduced pressure to afford 2-(2-methoxyethyl)-1-[5-
(methylthio)pentyl]-1H-imidazo[4,5-¢]quinoline (3.0 g, 8.73 mmol) which was isolated as
a brown oil and used without further purification. '
Part B
Using the general method of Example 11 Part F, 2-(2-methoxyethyl)-1-{5-
20 (methylthio)pentyl]-1H-imidazo[4,5-c]quinoline (3.0 g, 8.73 mmol)} was oxidized to 2-(2-
methoxyethy!)-1-[5-(methylsulfonyl)pentyl]-1 H-imidazo[4,5-c]quinoline-5N-oxide (3.41
2, 8.73 mmol) which was isolated as a tan solid and used without further purification.
Part C
Using the general method of Example 3 Part B, 2-(2-methoxyethyl)-1-[5-
25 (methylsulfonyl)peﬁtyl]-1H-imidazo[4,5-c]quinoline-5N—oxide (3.41 g, 8.73 mmol) was
aminated to provide 2-(2-methoxyethyl)-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-
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ammoni um chl ori de. The layers were separated. The organi c § AR 80As
washed with saturated aqueous sodi um bi carbonate, dried over
anhydr Qu§ opgstoym sul fate, filtered and 15 Then concentrajegy,
reduced pressure to afford 2-(2-nethoxyethyl)-I-[5- ¥ éiﬁﬂ'%&”
(et hyl t hi o) pentyl]-1H1im dazo[4, 5-c]Jquinoline (3.0 g, 8.73 nmol)

‘whi ch was isol at.ed as browp.oi |l .and used without further
purificati 6%‘““%@’?‘?“‘8’%| ﬁ@m@éﬁ@? Hps P%&%gly&krom@mpby over pilica gat,

2- (2- met hogoses divhlbrohretiang/thethanol) to provide & gummy soli i -
(et hyl t hi o) pentyl ] - 1Hi m dazo| A -%‘i’gu‘? sy solidy The solid was recrystallized.
oxi di zed t Bontagstonitrile to give the title compound (0.54 g, 1.38 mmot) as an off-white powder,
nmet hoxyet héllfﬁ lg.s_[lg»%((get hyl sul fonyl ) peatyl]-1H i m dazo[ 4, 5- c] qui nol me-
5N-oxi de (3A' "9, 8.73 nmol) which was isolated as a tan solid and

used i t hoAhalfsis.t Oslculpied EdriCiaLND,S: Barss.49; %HQBQI,I%N, 988" AdundBd;00d
of Exanpl e g ‘g%r B, 2-(2-net hoxyethyl)-1-15 25
(et hyl sul % I’?léeql?@l 134 T dazo[ 4, 5-c] qui nol i ne-5N-oxi de (3.41 g,

8.73 mml )1 ' RQVA - _

2 (2- ot hon S PO A DM SR T 59 Ko P 7152 o 58200 BT 421
MAR 2005 V@ 1028.5 60 PEIR,GTI.2650,15 48,8 MZ, LRI 8i6/50! (bs) 220,54.5¢t, 72026 1S piTy, 5N Y
solid was fgéhgﬁgt&%chronat o&;aﬁﬂé over silica gel ((95/5

di chl or onet- ) ), § 33903 3619@&!1'?3}5-%32431), §hd 1ol +d.885
recrygt al | h@Fed 5 dalRMAC L I dene Y it onpound (0.54 g,
1. 38y1r?rml ) aéggh%o(g’frg}ahﬁ"eg%%m%@r?tﬁﬁgﬁfﬁﬁgﬁl%ldmcﬁﬂg Anal ysi s.

Cal cul at edMBAEDE: mE3H ), 3%, 6.71; 9\, 14.35. Found: %C
58.24; %, 6.76; 9%\, 14.70 'H-NWR (300 MHz, DMSO) 8 8.02 (d, J = 8.3
Hz, 111), S 7.62 (d, J = 8.3 Hz, 1H), 8 7.42 (t, J = 8.3 Hz, 1H, S
7.26 (t; J =8.3 Hz, 111), 8 6.50 (gﬁmﬁgq? 8 4.53 (t, J =7.6 Hz
2H), 8

3. 83(t, J=6. 8Hz, 21buzl-b-Enehyltédpeantyl}-1 Hamidarb{4 SH] qEfolini4-amibe 7. SHz,
10 2H), S 2.93 (s, 3H), S 1.85 (m , $S1.76 (m 2H), S 1.57 (m
2H) Ms (Cl) for Cl9H26N403S miz 39l { MVE ), 9 Exanple 17

2-butyl -1-[5-(nmethylthio)pantyl]- WS-c]qui nol i n- 4- am ne
NH2 Z~N

15 S\
Part A
Using the general method of Example 1 Part C, N{(5-chloropentyl)-3-
nitroquinolin-4-amine (2.0 g, 6.80 mmol) was reduced to provide N'~(5-
chleropentyl)quinoline-3,4-diamine (1.79 g, 6.80 mmol) which was isolated as a brown oil
20 and used without further purification.
Part B |
Using the general method of Example 1 Part D, N*-(5-chloropentyl)quinoline-3,4-
diamine (1.79 g, 6.80 mmol) was cyclized to 2-butyl-1 -(5-chloropentyl)-1H-imidazo[4,5-
c]quinoline using trimethy! orthovalerate (2.55 g, 15.72 mmol) and pyridine

25 hydrochloride (0.079 g). The product (1.95 g, 5.91 mmol) was isolated as an off-white
solid and used without further purification.
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* N N: N 15 Part A Using the general nethod of Exanple 1 Pardt] MAR 2005
N-(5-c yl)-3- nitroquinolin-4-amne (2.0 g, 6.8 i
reducey(?gﬂ‘gqﬁgéli de 10-(5- chl oropentyl)quinoline-3, 4-di %ﬁﬂﬁg” ’16\.%'3 g,

6.80 Mol ) which was isolated as a brown oil 20 and used w t hout
further purification. Part B Using the general nethod of Exarrple I
Part D, . alf@-chl onpent yl )qU| noI ine-3,4- diamne (1.79 g, 6.80 mmol)

lized toy 4
\é\?au?%gl : ﬁg usi ng ?ﬁ%tﬁﬂl ort hova lg "Héga‘?ﬁé’m&?ﬁ@k‘?]?“mw&%d
pyri di ne Z@M[%h]qomﬂm ((1(95(3799ginm6l)1®asp:rx§ﬂiuﬂtto 2-bufiB-195-chlofoberyD). )

was i sol at whi,t e d wi t haut further
purificati gﬁﬁiddz@igm @Q@ym splgted ag2 (@B ng

t he géner ahoMQdedﬁnﬂEﬁﬁﬂﬂh@rﬂmﬁ%&ﬁon.E
2-butyl -1 -é%ﬁhl oropentyl)-1H im dazo[4,5-c]quinoline (1.95'g, 5.91
nmol ) was I zed to 2-butyl-I-(5- chloropentyl)

oL e S i TR S
Part D uS|mgdmbl,iqumnelunepmhmdeﬁzo:gg,armlma)Rasimﬂatedtoprmde 2-butyl-1-
0.5, 51 SOt gl ool g g | Tl o én”sesol?“w‘ﬁsx'de =0
(5- cHlor opreotyytallizdd-frory ethag) ke affore ey mﬁm@s%;r%aemﬂélﬁsr

solid was 10 recrystal lized fromethanol to ord the product (0 85
g, 2.46 meA%dendnp Iid6VRite powder, mp. 144-146 C. Anal ysis.

2 i A B o T e AR 05
6644 %H, 7.55; %N, 16.29
MS (CT) for C19H,sCIN, m/z 345 (MH"), 309
15  PartE |
Using the general method of Example 6 Part B, except that the reaction
temperature was lowered to 80 °C, 2-butyl-1-(5-chloropentyl)-1H-imidazof4,5-c]quinolin-
4-amine (2.0 g, 5.80 mmol) was converted to 2-butyl-1-[5-(methylthio)pentyl]-1H-
imidazo[4,5~c]quinolin-4-amine using sodium thiomethoxide (0.68 g, 8.70 mmol) in lieu
20 of sodium benzenethiolate. The resulting solid was partitioned between chloroform and
saturated aqueous sodium bicarbonate. The layers were separated. The organic layer was
washed with brine, dried over anhydrous sodium sulfate, filtered and then concentrated
under reduced pressure to afford a white solid. The material was recrystallized from
) acetonitrile to give the title compound (1.91 g, 5.36 mmol) as a fine white solid, m.p. 112-
25 114°C,
Analysis. Calculated for CoHpgNyS: %C 67.38; %H, 7.92; %N, 15.71. Found: %C 67.26;
'%H, 8.08; %N, 15.74
H-NMR (300 MHz, DMSO) 5 8.01 (d, J = 8.3 Hz, 1H), 5 7.61 (d, T = 8.3 Hz, 1H), 5 7.41
(t, =83 Hz, 1H), 5 7.25 (t, J = 8.3 Hz, 1H), & 6.45 (bs, 2H), 5 4.50 (t, ) = 7.8 Hz, 2H), §
30 2.92 (t,J=7.6 Hz, 2H), § 2.46 (1, ] = 7.3 Hz, 2H), 5 2.01 (s, 3H), 5 1.80 (m, 4H), § 1.42-
1.61 (m, 6H), & 0.96 (t, T = 7.3 Hz, 3H)
MS (CI) for Ca0HzN4S m/z 357 (MH), 309
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15 Part E Using the general nethod of Exanple 6 Part B, exkblMRﬂU%t
the reaction tenperature was lowered to 80 C, 2

but yl - IwQ%2/aéieer opentyl ) - 1Hi m dazo[ 4, 5-cJqui nol i n- 4- ani,@]?,]ug%ﬁg,
5.80 mml) was converted to 2-butyl-I-[5-(methylthio)pentyl]-1

I m dazo[ 4, 5- c] qui nol m 4-am ne usi ng sodi um t hi onet hoxi de (0.68 g,
8.70 mmol) in lieu 20 of sodi um benzenethiolate. The resulting solid
was partitioned between chloroformand saturated aqueous sodi um

bi carbonate. The |ayers were separ aRampigh® organic |ayer was washed

w th brine, driﬁg oveL&ﬁ hydrous sodiumsulfate, filtered and then
concentrated urfd2¥®rls tyl)- 14w dapols, SvicuinoBw i aming he

material was recrystallized from aggtonitrile to give the title
conpound (1.91 g, 5.36 nml) as a fine white £olid, mp. 112- 25 114
C. Analysis. Calculated for C2oH2NWUA"YC £7.38; 9%, 7.92; 9N, 15.71.
Found: %C 67.26; 9%, 8.08; %N\, 1=
(d, J =8.3 H, 1H, 6 7.61 (d, :
(t,J=8.3Hz, 1H), 57. 25(t,J=8.3Hz, 1 66. 43¢ bs, 211), 84. 50(t, J=7. 8Hz, 2H),
5 30292 (t, J =7.6 Hz, 2H), 8 2.46 (4 J = 7.3 Hz, 2H), 8 2.01 (s,
3H), 51.80 (m 411), 81.42- 1.61 (m 6H), 0.96 (t, J = 7.3 Hz, 3H)
M5 (Cl) for C26H28NAS mz 357 (MH ), 309 5% .32 MAR 2005 WD 02/ 46192
PCTI USOl / 46697 Exanpl e 18

2-butyl -1 -[5{met hyl sul &) pentyl]-I Him dazo[ 4, 5-c] qui nol i n-4-am ne |
| H2 55A round bottom fl ask was charged with a magnetic stir bar,

2-butyl -1-]5- t hyl t hi tyll-1Himd 4, 5-, i nolin.4. am
(100 o b0 b Rt htenR bRk Ve sgeed it et s bile PBBb IS bony of ¢
aci d (0. 6 Yugeehylit @poayl JH-HRa S dinl Rttty 120 01250 frfthyulzes and

the reactiqQn was stirred at anbienf tenperature for m nut es at

whi ch ti mechloratosmdi4 mby, Sahds-choroprrbenzoienridi(@69 echifmmel). wastadded
L, B U el b a1 3

10 minutes at which time the starting material was completely consumed. The solution was
partitioned between chloroform and saturated aqueous sodium bicarbonate. The layers
were separated. The organic layer was washed with saturated aqueous sodium bicarbonate
and brine, dried over anhydrous sodium sulfate, filtered and then concentrated under -
reduced i)ressm'e to afford an off-white solid which was shown by 'H-NMR to be the 3-

15 chlorobenzoic acid salt of the desired product. The solid was stirred in water and then
made basic (pH 10} by addition of solid sodium carbonate. The resulting free base was
collected by filtration to provide a white solid which was recrystallized from acetonitrile to
give 2-butyl-1-[S-(methylsulfinyl)pentyl]-1 H-imidazo[4,5-c)quinolin-4-amine (0.40 g
1.07 mmol) as a white powder, m.p. 119-121 °C.

20 Analysis. Calculated for CaoHasN4OS (HaO)y: %C 61.51; %H, 7.74; %N, 14.35. Found:
%C 61.64; %H, 7.82; %N, 14.32
"H-NMR (300 MHz, DMSO) 5 8.01 (d,J=8.3 Hz, 1H), § 7.60 (d, J=8.3 Hz, 1H), § 7.41
(t, J=8.3 Hz, 1H), 3 7.26 (t, J = 8.3 Hz, 1H), 5 6.4 (bs, 2H), 5 4.51 (t, J= 7.6 Hz, 2H), &
2.92(t,J=7.8 He, 2H), § 2.57-2.74 (m, 2H), 8 2.50 (s, 3H), & 1.80 (m, 4H), 5 1.66 (m,

25  2H),38 1.55(m, 2H), § 1.48 (m, 2H), 5 0.96 (t, = 7.3 Hz, 3H)

MS (CI) for CzoHzsN40S (H;0), m/z 373 (MH'), 309, 253

: NVR (300 Mz, DMSO) S 8.01
8.3 Hz, iH), S7.41
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' were separated. The organic |ayer was washed with saturat efll ¥aRi8s
sodi urq,@' | ate and brine, dried over anhydrous sodi f ,
filtere g’?}j en concentrated under reduced pressure t"gﬁ%&wﬁ‘%&ﬁn
off-white solid which was showmn by "HNVR to be the 3 15

chl orobenzoic acid salt of the desired product, The solid was stirred
in water and then nade basic (pH 10) by addition of solid sodium

carbonate. The resulting free base mag. e1c | ected by filtration to
provide a white solid which was recrystpa ized fromacetonitrile to
gi ve 2-butyl-1-[3-(methylsulfonyl)propyl]-1 H-imidazo[4,5-c]quinolin-4-amine

2-butyl -1-[5-(nmethyl sul fyl)pentyl g 1Hi m dazo[ 4, 5- ¢) qui nol i n-4-am ne
(0.40 g, 1.07 nmmol) as a white povdér, np. ¥19-121 C. 20 Anal ysis.
Cal cul ated for C20H2sNAOCS (H20) 1:N ST, 7.74; 9N 14. 35.

Found: 9%C 61.64; %1, 7.82; W\, ' :
(d, J = 8.3 114 111), 8 7.60 (d, Hz, 111), S 7.41 (t, J =
8.3 Hz, 1H), 5 7.26 (t, J = 8.3 H) N5 6.44 (bs, 2H), 5 4.51 (t, J
= 7.6 317,2B), S 2.92 (t, J =T7. 8 Hz, 24119, S 2.57-2.74 (m 2H), S
2.50 (s, 311), 51.80 (m 411), S 1.66 (nj,,3\25 211), S 1.55 (m 2H),
81.48 (m 21D, 8 0.96 (t, J = 7.3 Hz, 3HY» M5 (Cl) for C20H2sN40S
(H20)4 rﬂi, 73 (MT), 309, 253 52 31 MAR 2005 WO 02/46192

PCT/ US01/ Exarrple 19

2-butyl -1 -[3- (mwhnﬂbcﬂohnﬂ%skmdme]dwhﬂiamgaﬁ@hﬂbﬁr B-][W@éﬂ:ﬁhlﬁam ne

e o R BT w5 S 1558 bt
ol ), t hidphldrométhitie (420 folf- 'ﬁle%ngﬁﬁy‘éugﬁ oM gbneoftd Shiutibn Gis Q4R hane

(420 nL). The bright yellow, honbgeneous sol'ution was stirred at
ambi ent - t @WBH me%zmwstﬁhcmeﬁqmgmmmml al

b asoor o couabed TEGRMTE werdRinoVel fldet it e Y B MR e

basi ¢ ( pHstimgd iniwater{400 uimeeﬂahasw@IDM)amal solid bodigh icarbymatd. QubAgHti d was
coIIected

N- ( 3- chl oP’o%“r‘%lﬁé}f‘%‘%‘l ﬁ?“&%q‘%f%ﬁ% to,affordN-@-chlororyepy]-3-gitroguinolin
whi ch was amdeed(2 W68 B84 If o) @hidhuvdstubeded vt furBiért puBlfication,

PartB

- 15 Using the general method of Example 1 Part C, N-(3-chioropropyl)-3-
nitroquinolin4-amine (10.0 g, 37.63 mmol) was reduced to provide N*-(3-
chloropropyl)quinoline-3,4-diamine (8.87 g, 37.63 mmol) which was isolated as a brown
oil and used without further purification. |
Part C

20 Using the general method of Example 1 Part D, N*-(3-chloropropyl)quinoline-3,4-
diamine (8.87 g, 37.63 mmol) was cyclized to provide 2-butyl-1-(3-chloropropyl)-1H-
imidazo[4,5-c]quinoline using trimethy! orthovalerate (7.33 g, 45.16 mmol) and pyridine
hydrochloride (0.43 g). The resulting solid was triturated with ethyl ether and collected by
filtration to afford the product (9.00 g, 29.82 mmol) as an off-white solid. The material

25 was used without further punﬁcatlon. '
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15 Using the general nmethod of Exanple 1.Part C, 71 MAR 2005

N- ( 3-chl oropropyl)-3- nitroquinol m4-amne (10.0 g, 37.63 mmol) was
reducedVo@2@6192i de | V4-(3- chloropropyl)qui noline-3, 4-di paypg %ﬁiﬁ&ﬁ
g, 37.63 mmol ) which was isolated as a browmn oil and used w thout
further purification. Part C 20 Using the general nethod of Exanple 1
Part D, Nipag.g?chl oropropyl ) qui noline-3, 4- diamne (8.87 g, 37.63
mmol ) was cyclized to provide 2-butyl-I-(3-chloropropyl)-IH

i m dazo[ 4, 5- c] dﬂsmthergenmnilm@ddrdfmﬁhylb 1®aHIE) Y ueA-AL(e-chibrepiol)- P 16

[‘E?'tﬁriggﬁém 4o Al G a5 % rmaall wid o tééf%«ti;ré Slosarromi-
25 whs uSeq wrLhon %‘3‘?%“%%’#‘“&*%’%‘?”33?{9&9” E%“?f%‘ﬁ“&‘%ﬁ%%h%%m

PCT/ US01/ 40b¢ mdused withog ngeneral method of Exanple 1 Part E, 2
but yl -1 - (3p,gfg or opr opyl )- 1H imdazo[4,5-c]quinoline (9.0 g, 29.82
nmol ) was oxi'dized to 2-butyl-I-(3-chloropropyl) -

1H-i m dazo[ 4, 5-Usingihe gétersl nithodof Brarhle 4 Pagt B, 2DuBi- 1 BRMorhb RN - 1S

I sol ated as. n nd. used w_t hout purlflcatlon Part” E
Usi ng t he % %@P@ls'ﬁﬁl’ hn%ﬁﬁ%@giigﬁ&m@ I) was aminated to provide 2-butyl-
2butyl 1- (13eacdtieroprpgDII-ibazo [, Sl &nﬁa-ﬁlrﬂw Ak rAGRAR s ONd Wik urifich

82 mml) was amnated to E)row de 2- but

1 ( 3?(% hi or‘wﬂ%mtymw ma‘h@[ (95&] chehlmmpthanedmeﬂmu@ to Providedbell t i ng
Z?Lhﬁorﬁiﬁﬁiﬁg anol prow WPKeOVS;OZLLL C?ngl g,( 9%.520 nmol )
as a tan JwttKl. Part F Usi ng t he general rret hod of Exanple 6 Part B,
Uty -1 - (3- chi T B SPAFrs! IR QL ESpIB6 Byt By RSPt et 9 Teodioine (2. o
i dazol & 5 e Uy ol ne 4-am Mo et a0 Sack iy TN AR ol
9.47 ?mn| y-aping (20 g, 681 QMHMWHMWGm-me-HS-Mﬁﬁm)ptopﬁg-lﬂbl i d
was par ti by Ao iR R BB R s8im thiomethoxide (0.74 g, 9.47 mmol) in licu
of sodium benzenethiolate. The resulting solid was partitioned between chioroform and
samted aqueous sodium bicarbonate. The layers were separated. The organic layer was
| washed with brine, dried over anhydrous sodium sulfate, filtered and then concentrated
20 under reduced pressure to afford the titte compound (2.0 g, 6.09 mmol) as a white solid.
The material was used without further purification.
Part G
~ Using the general method of Example 5 Part A, 2-butyl-1-[3-(methylthio)propyl}-
1H-imidazo[4,5-c]quinoln-4-amine (2.0 g, 6.09 mmol) was oxidized to 2-butyl-1 -[3-
25 (methylsulfonyDpropyl]- 1H-imidazo[4,5-c]quinolin-4-amine. The resulting solid was
triturated with methanol and collected by filtration to afford the title compound (0.96 g,
2.66 mmol) as an off-white powder, m.p. 233-236 °C.
Analysis. Calculated for C1gH24N,0,S: %C 59.98; %H, 6. 71; %N, 15.54. Found: %C
59.71; %H, 6.65; %N, 15.43
30 H-NMR (300 MHz, DMSO) § 8.10 (d, J= 8.3 Hz, 1H), § 7.61 (d, J=8.3 Hz, 1H), 5 7.42
| (t,J=28.3 Hz, 1H), 8 7.25 (t, ] = 8.3 Hz, 1H), 3 6.47 (bs, 2H), 5 4.66 (t, J = 7.8 Hz, 2H),
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» saturated aqueous sodium bicarbonate. The |ayers were sepaf hMARI2The
or gani &6@?%{ ¥vas washed with brine, dried over anhydrous sodium
sul f at €, 1% ed and then concentrated 20 under reduce”f@%?@"to
afford the title conpound (2.0 g, 6.09 mmol) as a white solid. The
material was used without further purification. Part G Using the

gener al @%&57@%&7@%5@ (Fels 318, 6 294 (1 I+ 718 HA 2HeR 232 (oli28)) B gty | | -
1 m dazqld 203 Pk okl 4 AR5 3 o, 12 93 Ry Vs ©x1 dized to
(et hyl SU|MS'(&DXW@QHLM®{S‘M3@@M—F) 5schgsi nol i n-4-am ne. The

resulting solid was triturated with net hanol and col | ect ed by
filtration to afford the title conmpound (0.96 g, 2.66 mMmml) as an

of f-white powder, mp. 233-236 C ﬁ@ ¥%|4ﬁ, Cal cul ated for
C18H24N402S: 9%C 59.98; 9H, 6.71; Found: %C 59.71; 9%#,
6.65; 9N, 15. 432—&0@?1&!—[%413%%@1:%&[ 1ﬁ1dizd{@,5@f]qmdolm—£arﬁmb|2 1H),
8761(dJ 8.3 Hz, 1H), 8 7.4 (t .3 Hz, 1H), 8 7.25 (t, J

8.3 Hz, 1H), 8 6.47 (bs, 2H),S.266(t, =78Hz 211), 8 i 54
31 MAR 2005 WD 02/ 46192 PCTI USO M(t, J=7.3H, 2H, S
3.01 (s, 3H), 6 2.94 (t, J =7.8 W~ S2.22 (m 2H), S1.80 (m
2H), S 1.46 (sextet, J = 7.3 Hz 1S 096 (t, J =7.3 Hz, 3H M5
(Cl) for G 5H24N402S mfz 361( 81,235 5 NH2 Exanple 20

2-butyl -1-[3-(phenyl sul fonyl)propyl]-1Hi @ dazo[ 4, 5-c] qui nol i n-4-am n
e N Part A Around bottomflask was charged th a magnetic stir bar,

benzenethiol (0.68 g, 10 6.21 mol), sddi ydride (0.25 g, 60%
di spersion, 6.21 mml), and anhydrous dine | formam de (28 i)
under a nitrogen atnosphere. After the reaction mxture had stirred
at anbi entt®éhperature for 30 ni nut es,

2butyl -1 - (3- chlppfo&aaamdaﬂidﬁrwaabﬁﬁgéa[vﬁm%magneuc stir bar, benzenethiol (0.68 g,

10 6.21 mmol), sodium hydride (0.25 g, 60% dispersion, 6.21 mmol), and anhydrous
dimethy] formamide (28 mL) under a nitrogen atmosphere. After the reaction mixture had
stirred at ambient temperature for 30 minutes, 2-butyl-1-(3-chloropropyl)-1H-imidazo[4,5-
c]quinolin-4-amine (1.64 g, 5.18 mmol) was added and the resulting cloudy solution was
heated to 80 °C and maintained at 80 °C for 2.5 hours at which time the starting material

15 was completely consumed. The hot solution was poured into rapidly stirred water (200
mL). The resulting mixture was extracted with chloroform (2x). The combined organic
layers were washed with saturated aqueous sodium bicarbonate and brine, dried over
anhydrous sodium sulfate, filtered and then concentrated under reduced pressure to afford
a light yellow oil. The material was purified by chromatography over silica gel (95/5

20 dichloromethane/methanol) to provide 2-butyl-1-[3-(phenylthio)propyl]-1 H-imidazo[4,5-
c]quinolin-4-amine (1.38 g, 3.53 mmol) as a white solid. =~
Part B _ .

. Using the general method of Example 5 Part A, 2-butyl-1-[3-(phenylthio)propyl}-
1H-imidazo[4,5-c]quinolin-4-amine (1.38 g, 3.53 mmol) was oxidized to 2-butyl-1-[3-

25 (phenylsulfonyl}propyl]-14-imidazo[4,5-c]quinolin-4-amine. The resulting solid was
recrystallized from ethanol to provide the title compound (0.85 g, 2.01 mmol) as an off-
white powder, m.p. 224-227 °C.
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clquinolin-4-aminé (1.64 g, 5.18 mvl) was added and the rygmanﬁb
cl oudy solution was heated to 80 C and nmaintained at 80 C for

hours ssOQwtis@am time the starting material 15 was conpl et
The hot solution was poured into rapidly stirred water (%%U&ﬁ{_; The

resulting mxture was extracted with chloroform (2x). The conbi ned

and br i ne, 8%, CAMEEAFC M ARORE G bt BH BN L 48 et
concentra_tﬁéc%umlﬁzs_e%}l;dd zpr essure to afford a |light yel : owgg;!s 20
5T MBS DRI e 5.8
(1 %8 o JETEITIOR PRNeIRd 0.5 P LR 830k ] A Andive 2B 60
of Exanpl QL?»-F!astfszH)zabwt,Jewﬂwzl}gn&iztsbggmwmm 204 (m.2H),5

| Hi mdazo[4 5-c] gui nol i n-4-am ne was oxli
2-butyl - | JFB-G5= 6H2,2H),5139(sextef,1 73Hz,2H).5092(tJ 7.3 Hz, 3H)

ooul 1 ﬁ;'“&%@*&f‘%ﬁﬁ%’“ﬁ@?@ﬁﬁ? BBhanl 1o provide the titl e

conpound (0.85 g, 2.01 nmol) as an off- white powder, np. 224-227 C

55 31 MAR 2005 WD 02/ 46 46697 Anal ysis. Cal cuI at ed for
CnH26NAQRS: 9 65. 38; /Jﬁ%ﬁ&h @H@s %4, 6.23:

ON, 18.20 ' H NMR i 38 Reidan 7 o
(m 213). 8 775 (meai WHW%&% %“i%’?"&g“’”a‘@% Rty

111), S 7I51besed on themegsugemgnt Oimfer@ ad Agnqrnecrosis fictorfa)| (BN and TNF,
(37, o) S ind B i AR
J = 7.3 Hindugtign pythé Dinjnubomodil@biE GisitBittodnd SAZA0GN Nb)mal BT euidite
Systom | SRRRf: o8 S 2B duct | on. Activi Ty oosd cE
t he ieasuBidGellfrepatiténffor Onaead tunor necrosis factor (a) (]JIN and
BRI N G ARG W LA N A
I( gag ?ggcei %?ﬁﬁ@ OPeriphiettl BRbd RonbriidicACoiIS (PEIOY AW sepafited Foti Whale
biood by density gradient centrifugation using Histopaque®-1077. The PBMCs are
. washed twice with Hank’s Balanced Salts Solution and then are suspended at 34 x IO‘-s
20 cells/mL in RPMI complete. The PBMC suspension is added to 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.
Componnd Preparation
The compounds are solubilized in dimethy! sulfoxide (DMSO). The DMSO
25 concentration should not exceed a final concentration of 1% for addition to the culture
wells. The compounds are generally tested initially at concentrations ranging from 0.12 to

30 pM. Compounds showing activity at 0.12 pM may then be tested at lower
concentrations,
| ~ Incubation

30 The solution of test compound is added at 60 uM to the first well containing RPMI
compiete and serjal 3 fold dilutions are made in the wells. The PBMC suspension is then
added to the wells in an equal volume, bringing the test compound concentrations to the
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+ 15 Bl ood Cell Preparation for Culture Wiole blood from hegj{ MR @l§fran
donors _is coll ected by veni puncture into EDTA vacutai ner tubes.
Peri phd¥YQP2H6183d nononucl ear cell's (PBMCs) are separ at ecPT/GSHMEENT e
bl ood by density gradient centrifugation using H stopaque(r)-1077.
The PBMCs are washed twi ce with Hank's Bal anced Salts Sol ution and

then are s@gm(QtlBo&OnMDOEI’hQﬁnﬂebﬂceﬁﬁ’dﬁohﬁfFEMCﬁﬁﬁ&ﬂsﬁh?sl.s-ﬂi@(
PBMC suspelrbsi [t% ?gdeld to 48 well,flat bottomsterile tissue
cul ture pl atggﬁ{ st ar P At AT crRied withsterile plasticidsomined geutly and thear e,

Li ncol n PandubateBlior 18a0 24 htrs 8t F°C &l3! 8% cmbﬂaﬁxiafefﬁ%\égh&i;”p' ete media
cont ai ni ng test'ri conpound. Conpound Prevarati on e conpounds are

sol ubiliz met hyl sul f oxi de (DMSO). The DMSO 25 concentration
shoul 8 not excegowink iftab. | 1% for.,addition o the
culture wells. The gonpot%;tﬁgé%&g%%era edtfggg-égnpmltﬁ.gﬂ 2
concent r att#i0sx 8k 471G gThe esthrfee tRlhire supsfiivtantGe rapaovad withQudnlg activity
at 0.12 M t Jower, concenfrations. |Incubation 30
The sol ut ipogﬁﬁ‘o#pﬁg‘spﬁgga%ﬁﬁﬁidtacﬁ%ﬁP&B’Pmy ¢ Bibesy Samples areve| |

cont ai ni ngnafRthined ateSp tet78°@ndtilsaslyat. TRe bahlestirt bid el fBOE ) Bed NE
wel | s. Th& PBMC sus enfgi on@g theg added to th%ﬁd\}\ea?gﬁi n an e(]dag?é
vol urme, b ?rﬁﬁg’ﬂb“‘?“ﬁglst dpr gﬁ)@% concentrations to the 56 31 MAR
2005 1%0 0244888 b $E69s ALir QAT RRES (148 O 30 pM. The
final concentration of PBMC suspen ' ‘ 2 106 cells/nL. The

pl ates are covHREEToR (o) canceniryti nﬁﬂmmc&bylﬁLiSAnﬁﬁggHﬂidaummdsf;&%
i ncubat ed 1§ Qfoml : 37C;LNna 5% dj oxi de )
aj rms'pheré(;t Sepgl?%fﬁf&é%d?&g%t%ﬁs °W??E‘B‘B‘§{°f€3‘ﬁ£t aye e3preseed in
centrifugpgmler 5-10 minutes at 1000.rpm (-200 x g) at 4C. The
cell-free cultmre supernatant. | moved with a sterile
pol ypr opyl ene E‘“Bgrtn Fﬁf’staég?fs(ﬁjemgcop@%q is detgnmined using BldSAtkitses .
Sanples anweilableifehbGaegme] Cafbridge, MBRID Systeffi2MitleSport NS GP! €5 are
anal yzed i,g{mi.nt“erg er.on (ac) and ’ P

mgen, San Diego, CA. Results are expressed in pg/mL.

I'-"f

The table below lists the lowest concentration found to induce interferon and the
lowest concentration found to induce tumor necrosis factor for each compound. A “*” -

20 indicates that no induction was seen at any of the tested concentrations (0.12,0.37,1.11,
3.33, 10 and 30 uM).

Cytokine Induction in Human Cells
J Example Lowest Effective Concentration (M)
Number Interferon Tumor Necrosis Factor

1 0.12 012
2 0.12 0.37
3 0.04 0.12
4 0.01 0.01
5 0.01 0.04
6 3.33 10
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for tunor necrosi$ factor (a) by ELISA 10 Interferon (al ghtiMARi#8)
Necrosis Factor (a) Analysis by ELISA Interferon (a) concentration is
det er myp@ ool | SA using a Human Ml ti-Species lit frogpfBo1/466 -,

Bi omedi cal Laboratories, New Brunswi ck, NJ. Results are expresse

pg/ mL. Tunor necrosis fact or (a) (TNF)concentratl on is det erm ned
R&D

usi ng ELI SA kTts—%15 avou o ] I[L +dge
Systens, M nneapolis, ?YWH‘H‘?\E % CA. Resul ts|are
expressed inlpg/lom. Th tabl e below i sts the | owest concentratipn

found to i ndyceEdampls f ¢ron- and Lbwest Effestive Concentratiora(iM) f ound tp

i nduce tunor [negrosi s raetor—tor—each—ecorpeure—A—2— 20 L ndicatPes
that no indudti “’fmgﬁs seen at o the tlest elPEANeerRsIsiartgn s (b.
12, 0.37, 1.1I, 3337 10 and 30%k3 CyroOKinje rnauctio O' T HOTTE ['ls
Exanpl eLowestl Effectjve Concentration (pM! NunberlntérferonTunor
Necrosi s Factior 18.120{12 20. 120037 30.040. 12 40.010.%1 50. 010. O}
63. 3310 57 3F—MARGZO05T WO 021461 92—PEH-USG46697+—-aikdre—t-nrduet | on
in Human Cel l[s Exgrrpl elLowest Ef?gztl ve Concentrati onf%’%l\/p
Nunber I nterfegronTigror Necrosis kagtor 73.3310 810 931 833. 33

11 0.01 0.12

12 0.12 10

13 0.12 , 3.33

14 _ 333 10

15 0.04 | *

16 0.01 0.04

17 0.01 0.04

18 : 0.01 0.12

19 . 0.04 _ 0.37

20 0.04 0.37
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+ 101:111.11 110.010.12 120.1210 130.123.33 143. 3310 150. 04 31 6MAR 18504
170'018‘58@&%‘%8%010' 12 19. 0.040.37 200.040.37 58 31 MAR_2005 WD

02/ 461 01/ 46697 WHAT 1S CLAIMED IS 1. A conpolfd/G014¢A27
formula (1): 5 N 10 mwherein: Xis -CHR3-, -CHR3-al kyl -,
or-CHR3-alkenyl-: Zis -5-, -SO, or-SO2-; Rl is selected fromthe
group consVeM IS GEAIMEDYS) : -aryl: -heteroaryl: -heterocyclyl;
-al kenyl; = -R4-aiyl; -R4- hetenmaryl; -Rg-heterocyclyl;
5 1. A compound of the formula (I):
NH,
N7 NN
~ | N>—Rz
kezg,
R4
’ M
10 . '
" wherem: X is -CHR3-, ~-CHR3-alkyl-, or -CHR;-alkenyl-;
Z is -8-, -SO-, 01-50;-;
R; is selected from the group consisting of:
-alkyl; :
15 -aryl;
-heteroaryl;
-heterocyclyl;
-alkenyl;
-R4-aryl;
20 : -R4— heteroaryl;
) -Ra-heterocyclyl;
| R; is selected from the group consisting of:
-hydrogen;
-alkyl;
25 -alkenyl;
~aryl;
-heteroaryl;
~heterocyclyl;
-alkyl-Y-alkyl,
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R2 is selected fromthe group consisting of: -hydrogen; -%fMAR 2009
-al kenyl; -aryl; heteroaryl; -heterocyclyl; -alkyl-Y-alkyl; 15 20
25 59 l}{@ﬁg 05 VD 02/ 46192 PCT/ US01/ 46697 10 15 20 -

al kyl - $ﬁg| eny -al kyl -Y-aryl; and - al kyl or alkenyl ’{)IU?M{ ed by
one or nore substituents selected fromthe group consi Stl ng of -OH;

- hal ogen; -N(R3)2; - COCl-io alkyl; -COOCL 10 al kyl;
-N3; -aryl; -heteroaryl? m‘t@k@é’ cI yl;

-alkyl-Y-aryl; and
- a]icyl or alkeny] substituted by one or more substituents selected
from the group consisting of:
5 -OH;
-halogen;
-N(Rs);
-CO-N(Ra);
~-CO-Cy 0 alkyl;
10 -CO-0-C.y¢ alkyl;
-Ns;
-aryl
-heteroaryl;
, -heterocyclyl;
15 ~CO-aryl; and
-CO-heteroaryl;
each R; is independently H or Ci.0 alkyl;
each Ry is independently alkyl or alkenyl:
each Y is independently —O— or -S(0)p.2-;
20 nis O to 4; and
each R present is independently selected from the group consisting of Cy.y0
alkyl, Cy.10 alkoxy, hydroxy, halogen and triflucromethyl;
or a pharmaceutically acceptable salt thereof.

25 2, A compound of claim 1 wherein Z is —S—.
3. A compound of claim 1 wherein Z is —SO2—.
4, A compound of claim 1 wherein R, is —alkyl.

30
5. A compound of claim 1 wherein R, is —aryl.
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v ~COaryl; and -CO heteroaryl; each R3 is independently H Pt M&DI
al kyl; _each R4 is independently alkyl or alkenyl; each Y is
i ndepeMRP¥#81920- or -S(O)o.r; nisOto4; and each R pres&FTSIL46697
i ndependently selected fromthe group consisting of Cwo alkyl, Cl-io
al koxy, hydroxy, halogen and trifluoronmethyl; or a pharnmaceutically
accept abl ebsal tA comopawfl of olgin? ] whexcrkidaplbnglf claim 1 wherein Z is -S-.
3. A compound of claiml wherein Zis -SO. 4. A conmpound of claiml
wherein R1 is -alkyl. 30 5. A conpound of claiml wherein Rl is

-aryl. 60 31 MARc@fipdund ofcliith Dahéehd? iPReldrbi@fll/ 46697 6. A conpound of
claiml wherein Rl is phenyl. 7. A conpound of claiml wherein R is
heteroaryl. 5 8. A conpound of claiml1 wherein Xis -(CH2)2.c-. 9. A

conposnd of, cl 3 fonkpoiad bLEIRnTY whereld X ik pmpound of claim | wherein
R2is -allryl-CGalkyl. 11. A corrpounngcf:ﬁ)c)fai m 1l wherein R2 is -afcyL
12. A conpound selected fromthe group consisting of . ‘

2-butyl-1-§4-( E%[;"H' gﬁ Y I bﬁi i:0az0[ 4, 5-c] qui nol i n-4-am ne; 15

2-butyl -1 -%’2-(%e t +1§§e y? }Vh : ,Fg],lgﬁt ehahydro- 1 H i m dazo[ 4, 5-c] qui

nol i n- 4- am ne;

2-butyl -1-[4-(phenyl sulf ) butyl]-1H- i m o[.4, 5- c] qui nol i n-4-am ne;

2-butyl -1 E(ﬁ ( r@fﬂéﬂ“ﬁ?ﬁ%fr%ﬁiﬂ.%‘ﬂﬁsﬁ B qui nol i n- 4- ani ne;

2- butigl -1 -[4- (et hyl sul fonyl )butyl]-1H i m dazo[ 4, 5- c] qui nol m 4- ani ne;
11. A compound of claim 1 wherein R; is —alkyl.

12. A compound selected from the group consisting of: .
2-butyl-1-{4-(phenylthio)butyl}-1 H~imidazof4,5-c]quinolin-4-amine;

15 2-butyl-1-[2-(phenylthio)ethyl]-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-[4-(phenylsulfonyl)butyl]-1 H-imidazo[4,5-¢]quinolin-4-amine;
2-butyl-1-[4-(methylthio)butyl]- 1 H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-[4-{methylsulfonyl)butyl]-1 H-imidazo[4,5-cJquinolin-4-amine;
1-[2-(phenylthio)ethyl]-1 H-imidazo[4,5-c]quinolin-4-amine;

20 1-{4-(phenylsulfonyl)butyl]-1 H-imidazo[4,5-c]quinolin-4-amine;
1-[4~(methylsulfonyl)butyl]-1H-imidazo[4,5-c]quinolin-4-amine;
1-{4~(phenylthio)butyl])-1 H-imidazo[4,5-c]quinolin-4-amine;

) 1-[4-(methylthio)butyl]-1H-imidazo[4,5-c]quinolin-4-amine;
) 2-butyl-1-{5-(methylsulfonyl)pentyl]-1 H-imidazo[4,5-c]quinolin-4-amine;

25  2-methyl-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-amine;
2-ethyl-1-[5-(methylsulfonyl)pentyl]-1 H-imidazo[4,5-c}quinolin-4-amine;
1-[5-(methylsulfonyl)pentyl]-1 H-imidazo[4,5-c]quinolin-4-amine;
2-hexyl-1-[S-(methylsulfonyl)pentyl]-1 H-imidazo{4,5-c]quinolin-4-amine;
2-(2-methoxyethyl)-1-{S-(methylsulfonyl)pentyl]-1 H-imidazo[4,5-c]quinolin-4-amine;

30 2-butyl-1-[5-(methylthio)pentyl]-1H-imidazof4,5-c]quinolin-4-amine;
2-butyl-1-[5-(methylsulfinyl)pentyl]-1 H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-[3-(methylsulfonyl)propyl]-1 H-imidazo[4,5-c]quinolin-4-amine; and
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2- (phenyl t hi 0) ethyl - 1H-i ni dazo[ 4, 5- ¢} qui nol i n- 4: ani ne; 3 ROIAR 2005
4- (phenyl sul fonyl ) butyl ] -1 Him dazo[ 4, 5- c] qui nol m 4- am ne;

4- (w0 bykeaot f onyl ) butyl -1 H i m dazo[ 4, 5- c] qui nol m4-qf@ 0

4- (phenyl tbi o) butyl]-1Him dazo[ 4, 5-c] qui nol n-4-am n s m“”
4- (rrethylthl 0) butyl]-1Hi m dazo[ 4, 5- c] qui nol i n--am ne

u

tyl -1
1 fonyl)pe nit yl Lﬁ | méi(’]b:';lz o}[bEy]%p F ](111].1 i dazol4,%:lqpipoli:d-amine;
2- met hyl - |orp entically iwapthblpeﬂt&bﬂaoﬂ H
i m dazo[ 4, 5- c] qui nol i n-4-am ne;
2-ethyl -1-[5-(met hyl sul fonyl ) pentyl]-1Hi m dazo[ 4, 5-c] qui nol i n-4-am ne

, 1= [5- (8t hy Astonipvisd e tiskduld (1 N dazo[ 4, 5- ¢] qui nol i n- 4- ani ne;
2- hexyl -1 -[5- (et hyl sul fonyl ) pentyl'j -1 H i m dazo[ 4, 5-c] qui nol i n-4-am ne

1-[
1-[
1-[
1-[
1-[
2-b
| fo

,2 (2- methoxyet hyl ) - 1- [ 5- (et hyl sul f on}

lin-4-amne; 30

2-butyl -1-[5-(nmethylthio)pentyl]-I 2 i mjflaz Fg- c] qui nol m 4-ami ne; 2
b .

utyl -1 -[5-(nethyl sul fnyl) pentyl]-A&&ima~dgZo[ 4,5- c] qui nol i n-4-am ne;
2-butyl -1-[3-(nethyl sul fonyl) prog Hi iji dazo[ 4, 5-c] qui nol i n-4-ami ne
5 and 61 31 MAR 2005 WO 02/ 46192 P SOl R&EBSR;2- but yl - |

-[ 3- (phenyl sul f onyl ) propyl ] - 1H ig¥tazo[ 4, 5-c] qui nol i n-4-am ne; or a
phar n$ceuti cally acceptable salt thereof. 13. A conpound of the
formfa (I1) 5 (11) Werein: Xis -- 8-, - CHR3-al kyI ,
or - CHR3- alvkersy:- ;1R id SCAR, CHR|-8ky -]So,_c;%%- " Rmis
sel ected from the group_consi sti ng of ar‘yl - heteroaryl;

Zis-S-,-SO-, or-S

| )pentyl]-1Himdazo[ 4, 5-c] qui no
N

R, is selected from the group consisting of:
-alkyl;
10 ~ -aryl;
' ~heteroaryl;
-heterocyclyl;
-alkenyl;
-Ry—aryl;
15 -R4— heteroaryl; and
~Rs—heterocyclyl;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
20 -alkenyl;
-aryl;
~heteroaryl;
-heterocyclyl,
-alkyl-Y-atkyl;
25 - alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
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- ~heterocyclyl; -alkenyl; -R4-aryl, -1.24- heteroaryl; 831‘DIMAR 1005

- R4- he &(}yc il ; R is sel ected from the group consi sti n%

- hydr 0&1‘&, 6t%yl;: -alkenyl; -aryl; -heteroaryl; -hECES8Y#469T

-al kyl -Y-al kyl; - al kyl-Y- al kenyl; -al kyl-Y- aryI ; and 62 31 MAR
2005 WD 02/46192 PCT/ US01/ 46697 - al kyl or al kenyl substituted by one
or nore substituents sel-@k}é@rﬂkmyislﬂnsﬁmmhpomnmmmﬁméntsﬁhkcted

5- hal ogen; N(R3)2; - I\%@)ﬂ%ﬁ, CO CI o alkyl; -CO0-Cl-10 al kyl; -N3;
10-aryl; -heter oaryl c%% aryl and

-ha}ogen;
5 -N(Ra);
-CO-N(Rs3);
“CO-Cy.1p alkyl;
-CO-0-Cy.y9 alkyl;
-N3;
10 -aryl; |
-heteroaryl;
~heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
15 each Rj is independently H or Cy.¢ alkyl;
each Ry is independently alkyl or alkenyl;
each Y is independently —-O- or —S{0)oz-;
nis0to4; and '
each R present is independently selected from the group consisting of Cr.1o
.20 - alkyl, C;.1¢ alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable sait thereof.

14.. A compound of claim 13 wherein R, is phenyl.
25 15. A compound of claim 13 wherein R, is H or alkyl.
16. A compound of claim I3 wherein R; is —alkyl-O—alkyl.

17. A pharmaceutical composition comprising a therapeutically effective amount of a
30 compound of claim 1 and a pharmaceutically acceptable carrier.
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-CO-hetemaryl ; each R3 is independently H or Clao al kyl; e®¢MARAMHS

i ndependently al kyl or al kenyl; each Y is independently -O or-S(0Oo-a
Oni s 04; and each R present is independently selected fromthe group
consisting of Cl.10 alkyl, Cl-jo al koxy, hydroxy, hal ogen and
trifluoronethyl; 14.or a pharnmaceutically acceptable salt thereof. A
conpound of claim 13 wherein Rl is phenyl. 2515. A conpound of claim 13
wher ei 18,RZ AphhtiRdcettidal compbsitiort &otsisittk Pthefpantitally efB&vRi dtdsat bfa

-al kyl -0-al kyl . 17. A pharmaceutical conposition conprising a

t her apeampasatl (of cleimn d2tand @ phamaseutisally ag@ptablsamderof claim 1 and a

phar maceutically acceptable carrier. 63 31 MAR 2005 18. A

phar maceuti cal conpositi.on conprisin rapeutical | ffective
amount 95 Useefaemepvr! of paY pioy %&Sj-% _awetaqqwaeaa!ee fmagte
carri eforjgﬁcmg%gt%n_ég%;ﬁgg@?o?f any one of clains 1-16 for the

preparation o I i nduci ng cytoki ne bi osynthesis. 20.
The use of claim 19 wherein the cytokine is IFN-a. 21. Use of a

conmpoup@l of ThseWTRl4Mn 161 whdBinthd Stbldfe {sTENRE.€par ation of a nedi canent
for treating a viral disease. 22. Use of a conpound of any one of

clains 1-16 for the preparation of a nmedicanment for treating a
neopl a3l.i ¢ Ussebsem@Eiind Af phrpomeafaldims dH1 € fomespreparaticrosfa medioament
therapeutically effective anmount of a conpound of claim 13 and a
phar mefos Fepting 3 viraldissa®eanl e carrier. 64

22. Use of a compound of any one of claims 1-16 for the preparation of a medicament

for treating a neoplastic disease.

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

compound of claim 13 and a pharmaceutically acceptable carrier.

64



