WO 03/ 050121 PCT/ US02/ 18290 Thi oet her Substituted | m dazoquinolines Field
of the Invention 5 This invention relates to i m dazoqui noline conpounds

t hat havewdwsmsoner functionality at the 1-position, and rar/ysvansmceuti cal
conpositions containing such conpounds. A further aspect of this invention
relates to the use of these conpounds as i munonodul ators, for inducing
cytoki ne biosynthesis in animals, and in the treatment of diseases,

i ncluding viral and neopl astic di seases. 10 Background of the Invention The
first reliable report oNhidetheriSubstititedmidzequmioliBes ne ring syst em
Backman et al., J. Og. Chem 15, 1278-1284 (1950) describes the synthesis
of 1-(6-net hoxy-8- qui nolinyl)-2-nethyl-1Himdazo[ 4, 5-c]quinoline for

possi bl gridla®f #fe Rivedion M8l arial 15 agent. Subsequently, syntheses of

vari ous substituted IHFim dazo[4,5-c] quinolines were r orted For

exdnpl e, Jai Fhiginggntion yelatge & ingeazaquInpling gompeangs thai bavs)t °§§mf hesi zed t he
Cor’rpoun\c;u Ctl%%’%l tg apfhgqrﬂég}{ o)neBIQY Jolrp'h%.ﬁlfléégh@%% chrﬂpéslﬁcllﬂ%ﬁféhmg?s&ﬁ Cﬁ possi bl e

anticon nd cardi ovas agent Bar anov et em Abs.
85, 94368mpotRE6)A fulftmleagpe@mftlﬁd irengomatelResax dicmsiad diose Bempqmdaadsi nes, and

Ber enyi et aI c clic 1537- 1540
r epor %ledmggmpa}oﬁulgtog)s( S‘i’rrﬁl y ngp’d’éyl}?%?sﬂsrfgsanlrﬁéﬁ’ta&fi& & Heaunfh{ S¢
IHim dmgésﬁn&]ﬂlﬂ?g% %fne%@aggéd@ggesl and 2-substituted derivatives

t hereof were later found to be useful as antiviral agents, bronchodilators
and i munonodul ators. These are described in, inter alia, U 'S. Patent Nos.

4,689, 338 25 4,6 3l3é8 4,929, 624; 5,037,986; 5,268,376; 5, 346,905; and
5,389, 6 ckgrou YEQHEN | hcorporated herein by reference. There
continues to ﬁr%ﬂrgttr@ﬁaeﬁé relpartfomhé !ITHQQEMU[Mk]qﬁﬁloﬂmﬂﬁngxﬁit@mBaﬁﬂhrﬁﬁr tain

1H i m dazo[ 4, 5-c] nap 4}/ di ne-4-amnes, 1Him dazoﬁ‘[{J n@l pyri di n-4-
ani nes, caad J.B{g.rﬁh&mzéﬁ SCIJZSédﬂ?ﬁﬂ)ldﬁSCAlbaﬁﬁhﬁéXchﬁw 1-46rmethogy-8cont ai ni ng

St 0 Y0, LB SRR R et PR AR Ko
15 agent. Subsequently, syntheses of various substituted 1H-imidazo[4,5-c] quinolines were
reported. For example, Jain et al., J. Med. Chem. 11, pp. 87-92 (1968), synthesized the
compound 1-[2-(4-piperidyl)ethyl]-1H-imidazo[4,5-c]quinoline as a possible
anticonvulsant and cardiovascular agent. Also, Baranov et al., Chem. Abs. 85, 94362
(1976), have reported several 2-oxoimidazo[4,5-c]quinolines, and Berenyi et al., J.

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

c]quinolines.

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

25 4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are
incorporated herein by reference. -

There continues to be interest in the imidazoquinoline ring system.

30 Certain 1H-imidazo[4,5-c] naphthyridine-4-amines, 1H-imidazo [4,5-c] pyridin-4-

amines, and 1H-imidazo[4,5-c] quinolin-4-amines having an ether containing substituent



5,389, 640; 5,494,916; and WO 99/29693. Despite these attenpts to identify
conpounds that are useful as imrune response 5 nodifiers, there is a

cont i nui ngonBadozor conmpounds that have the ability to noddrarse2tigmo i mune
response, by induction of cytokine biosynthesis or other nechani sns.
Summary of the Invention W have found a new class of conpounds that are
useful Jigd &k%&garekﬁ&kﬁ Nends ai ASVABEERIS.S] ParéitiNgl 5,2686¢6y di ngly, this

i nvention pr des 1 m dazoqui noli ne-4-am ne and

t et r ahyd38a, mm&z@éﬁlﬁmnldrw HYAPGP. conpounds that have a thioet her
containing substituent at the 1-position. The conpounds are defined by

Formulas (1) and (Il), which are defined in nore detail infra. These
conpounds  shpgHitk s feeeh btcﬁidéﬂt@ﬂytﬂoﬁipoﬁ@dsrthhteare didPul asHmpdhung respAnseN  X-  Z-
Rl Rn 15 wherein X, Z, R2, and R are as deflﬁﬁ%ggerelncﬁﬁ ch cl ass
of5 corrpugdu@srshﬁmrengacpmrrmn&aee@fpr gerapqungds thatrhgyed HefQ RIS st as (1)

and (11 ks HSSEUL 0%, dIIBAG: EASEADBG.IRILE! &' herdbigpbsichtel | abil 11y Lo

i nduce esI's a ulate the imune 20 response
when adm nistered to aninmals. This nakes the conpounds useful in the
treatnment of a variety of conditions such as viral diseases and tunors that
are reshammary of the lnvemtiothanges in the i nmune response. The invention

further providas ., pRaLARGRY &19@|of%@@@éﬂ&s't%%r&&@ﬁﬂhﬁ‘lﬂ@lﬂcfh@‘@ ytokigune
response nodi fying conpounds, and t hods of inducing cytokine biosynthesis

250i n abiosyritisls, in tniewds. nlgcca)rdmglal thiniheettionprovidesimagdzeainobptid-9ming eat i ng a
neopl asti ¢ disease.|n an ani b adm ni 1N ormula (1)
o (1) ancErerHB Aot s harei o e B 86 A he

i nventi gisBReN A8% MBS Te cypduasd aﬁbrdgflﬁdaaaycmmmmcts) aakd (Il])l,ezvhlch

are defined in more detail infra. These compounds share the general structural formula:

Ry
15
wherein X, Z, Ry, Ry, and R are as defined herein for each class of compounds having
Formulas (I) and (II).
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
20 response when administered to animals. This makes the compounds useful in the
treatment of a variety of conditions such as viral diseases and tumors that are responsive to
such changes in the immune response.
The invention further provides pharmaceutical compositions containing the
immune response modifying compounds, and methods of inducing cytokine biosynthesis
25 in an animal, treating a viral infection in an animal, and/or treating a neoplastic disease in

an animal by administering a compound of Formula (T) or (II) to the animal.
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invention. Detailed Description of the Invention 5 As nmentioned earlier, we
have found certain conpounds that induce cytokine biosynthesis and nodify
t he i munea@apernse in ani mal s. Such conpounds are represeresh2hg2obor nul as
(1) and (I1) as shown bel ow. | m dazoqui noline conmpounds of the invention,
whi ch have thioether functionality at the 1-position are represented by

Formula (1) In]agdﬂd% thtY nll\{lenf’ OIR?roneKmeZhodB'of syhthdsizing the \ebeipeinmds oK ies - CHR3-,

- CHR3- al kyl -, or -CHR3-al kenyt - Zis -5-, -SO, or-S02-; R is selected
from t Hevegtionp consi st ng of: -alkyl; -aryl; 20 -heteroaryl;
-heterocyclyl; -alkenyl; -R4-aryl; -R4- het eroaryl; 25 - R4- het er ocycl yl ;

R2 is selected fromthe group consisting of: -hydrogen; 3 WO 03/050121
PCT/ USG34thfléd Descriphtiotl 6f the Invention

5 As mentioned earlier, we have found certain compounds that induce cytokine

biosynthesis and modify the immune response in animals. Such compounds are

represented by Formulas (I) and (II) as shown below.

Imidazoquinoline compounds of the invention, which have thioether functionality

at the 1-position are represented by Formula (I):

10
NH,
N
N ’z
| \>7R2
X N
X—7Z—Ry
Ry
@
15 wherein: X is -CHRj3-, -CHR3-alkyl-, or -CHR3-alkenyl-;
Z is -S-, -SO-, 0r-SO»-;
R, is selected from the group consisting of:
-alkyl;
-aryl;
20 -heteroaryl;

-heterocyclyl;

-alkenyl;

-Ry-aryl;

-R4— heteroaryl;
25 -Rs—heterocyclyl;

R; is selected from the group consisting of:

-hydrogen;



-al kenyl; -aryl; -heteroaryl; 5 -heterocyclyl; -alkyl-Y-alkyl; -

al kyl -Y- al kenyl; -alkyl-Y-aryl; and - alkyl or alkenyl substituted by one
or nore swosisioseuent s sel ected 10 fromthe group consi sti METAIS02ALA%)

-hal ogen; -N(R3)2; -CONR3)2; 15 -CO-C1-10 alkyl; -COOCGC-lo alkyl;
-N3; ~-aryl; -heteroaryl; 20 -heterocyclyl; -COaryl; and

-CO heteroaryl; each R3xyg i ndependently Hor G-1lo alkyl; R4 is alkyl or
al kenyl; 25 each Y is independently -0- or -S(0)0-2-; nis Oto 4; and
each R present is indepkatdnt|y sel ected fromthe group consisting of Cl-1o0
al kyl, d-1o al koxy, h%@pxy, hal ogen and trifluoromethyl; or a

pharmaceutical ly acceptable salt thereof. 4 WD 03/050121 PCT/ US02/ 18290

The invention al so i nchygdgsrglet rahydr oi m dazoqui nol i ne conpounds that bear
: 5 —heterocyclyl;
-alkyl-Y-alkyl;
- alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
- alkyl or alkenyl substituted by one or more substituents selected
10 from the group consisting of:
-OH;
-halogen;
-N(R3)2;
-CO-N(Rs3)z;
15 -CO-Cy.0 alkyl;
-CO-0-Cy .10 alkyl;

-heteroaryl;
20 -heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
each Ra is independently H or Cy.10 alkyl;
R, is alkyl or alkenyl;
25 each Y is independently —O- or —S(O)o.2-;
nis O0to4; and
each R present is independently selected from the group consisting of Ci.10
alkyl, Cy.10 alkoxy, hydroxy, halogen and trifluoromethyl;

or a pharmaceutically acceptable salt thereof.



t hi oet her containing substituent at the 1-position. Such

t et rahydr oi m dazoqui nol i ne conpounds are represented by Formula (I1): 5

NH2 N N weos/0RR121N X- Z-R (I1) wherein: X is -CHR3-, -RCHR3So0aligpb-, or
-CHR3-al kenyl-; Zis -S-, -SO, or -S2-; R is selected fromthe group

consisting of: 10 -alkyl; -aryl; -heteroaryl; -heterocyclyl; -alkenyl;
15 - R4-aryl ; The Mdenttl@idiaEMliss Brshydrdhidiebeuinclyied onipoRAds thastedaeet ed from

the group consisting of- -hydrogen; 20 -alkyl, -alkenyl, . -aryl;
- het er othtogther cotfaimmgoahetityent aQﬁle-laP%}tIOIh(—Sé‘FﬁWr;ahY&OHWEWQC}WnOiII“éenyI .
-alkyl _c\:()_rr?;rx}{lln;ds 39 Resented by Formula (ID):

ay
wherein: X is —-CHR3-, -CHR3-alkyl-, or -CHR3-alkenyl-;
Z is —S-, -SO-, or —SO»-;
R; is selected from the group consisting of:

10 -alkyl;

-heteroaryl;
-heterocyclyl;
-alkenyl;

15 -Ry—aryl;
-R4— heteroaryl; and
-Rs~heterocyclyl;

R, is selected from the group consisting of:

-hydrogen;

20 -alkyl;
-alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;

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



WO 03/ 050121 PCT/US02/18290 - al kyl or al kenyl substituted by one or nore

substituents selected fromthe group consisting of: -OH -halogen; 5
-N(R3) 2; wOO3MER2)2; -CO-CL 10 alkyl; -COOCL_10 al kyl ;pCcHidd2/1900- aryl ;
-heteroaryl; -heterocyclyl; -COaryl; and -CO heteroaryl; 15 each R3 is

i ndependently Hor C1_10 alkyl; R4 is alkylene or alkenylene; Yis -0- or
-S(0)0-2-; n is 0 to 4ikyabraarash stbspafe®Bby onsor moepabstemntsseqetedct ed from
the group consisting of CL 10 0 al kyl, C1_10.al koxy, hydroxy, hal ogen and
trifluoromethyl; or a fromatheesrewn ¢ensistipe 8cept abl e salt ther eof.

Preparation of the Conpound npounds of the invention can be prepared
according to Reaction Schene I’ 25 where R R, R2, X and n are as defined
above. In step (1) of React-hgiogé&cheme | a 4-chl oro-3-nitroquinoline of
Formula X is reacted with an_amne of fornula HO X-NH2 to provide a

3-Fi troqui nol i n-4-ani ne of ‘N®#eula XI. The reaction can be carried out by
adding the amne to a solutkgﬂhgﬁ)? conpound of Fornmula X in a suitable
sol vent such as chl orof ormor dichl’oronet hane in 30 the presence of
triethyl am ne and opti onal | ¥i€atg alkyl; Many qui nol i nes of Formula X are

known conpounds (see for ex le,, U S .Patent 4,689,338 and references
cited therein). WS alk

10 -aryl;
-heteroaryl;
-heterocyclyl,
-CO-aryl; and
-CO-heteroaryl;
15 each Rj is independently H or Cy.19 alkyl;
R, is alkylene or alkenylene;
Y is —O- or —S(0)o-2-;
nis 0 to 4; and
each R present is independently selected from the gréup consisting of Ci-10
20 alkyl, C1.10 alkoxy, hydroxy, halogen and trifluoromethyl;

or a pharmaceutically acceptable salt thereof.

Preparation of the Compounds

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

In step (1) of Reaction Scheme I 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 a
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).



6 WD 03/050121 PCT/ US02/ 18290 Many am nes of fornula HO X-NH2 are
comercially avail able; others can be readily prepared using known

synt het i cwoonstosel21l n step (2) of Reaction Schenme | a PCT/US02/18290
3-nitroquinolin-4-amne of Formula XI is chlorinated to provide a
3-nitroqui nolin-4-amne of Formula XIl. Conventional 5 chlorinating agents

can be Nﬁﬁ? amite8 e fiu¥a HOEXIIRES hie @Bminfercially aexilablet ofhygrswanbe rdaddy a
conmpound of Forrmula XI with thionyl chloride in a suitable solvent such as

di chl or preparbdnging hewn eathetinop®§- be run at anbi ent tenperature or it may

be heated t C ki S (3) of
Reacti on Sch@r‘?é &g gﬁg%(%flrqu&lillhél@??%lgzﬁ tr{r)?&f Fﬁfﬁéﬁl f’)ftFOdnmal}gﬁ?O reduced to
provi decigoiitdtblol prévide 4 3chiabquinelirod-afrinarof Boriiuld XIIPiGeneertiongl, t he reduction

is carried out using a conventional heterogeneous h tion catal yst
subh asclgprnatingmeenis Cempovied. Treferablyths HAcs CATHE Qrﬂx‘gfﬁ’ ?Vnn@B B¢t ri ed out

on a Paéé%@q%ﬁ F‘d Sndld 38 wikh Hﬁ%ly?c}géﬂﬁé’ﬁm suteBl s%ﬁreh@sidéﬁ'aﬁ In step (4) of

React i on gui nol 1 ne lamne of Formula XIIl is 15 reacted
with a gehb@tydthaneaclite rection neayievah endmbikelr temberatirg poif inthy bg heated.

1Hi m dazo[ 4, 5- c]quinoline of Formula XIV. Suitable equivalents to a

car boxyNtEm&EY‘ﬂYFh?d?%lé’ndp?%‘%%’é”f‘éﬁeg and 1, 1-di al koxyal kyl al kanoates. The

car boxyli c aﬁ{)&eﬁ?) Bl RleX@ o%@chbﬁeiﬁberﬁfr@ 1§é!ﬁ{141aﬂﬁﬁe of Forwiuld XHriovi de the
desired R2 substituent in a conpound ormula XI'V. For exanple, . triethyl

orliohof oredatesl mptrd>v1¢a; ayitelive-3dndiaming oﬁ/ﬁerreulpzéims Rigigrabde ﬁheerﬁ@qtlropﬁ%t hyl 20

orthoval erate will provide a ound t‘ﬁﬂﬁﬁ n can
be run FHUPHEULLS %‘5“’8?“%“@11 6% ogg}eou%\ﬁ Jrggeﬁétrl lfﬂé'w SUCH-%B as tg uene.
The reagihof THe fedBtioM dad cofivddidrtlydicaidtidungn h@adfappﬁaﬂfsfm asyitablecohol or
water formed as a byproduct of the reaction. Optionally a catalyst such as

pyri di neolkgdsedthasdplugee.can be included. Alternatively, step (4) can be

carried out YN’ : Pg [ Lla iR an acyl
hal i de of Fo?‘yn{}%%zﬂf% oé&%gg%)ﬁg%gﬁg 3?1-‘;5& %()?fﬁ:c%qél |a2| ng1 In part
(i)5 t heraeiel Wil i elebixsylizddiibrtan equivalent therzobio prheidd i di-meidizel45s ui t abI e
sol vent such as E yridi ne, The reactlzcdn can be. carried, o

P

t enper arlfvénoling ofbermylp RV mUtEplg gavaleyyp ta Farbpxylic aé:l%]@g]flg%loﬁtﬁoeﬁff Frdine in
g_n_el ﬁ]r géfz?g Fi cgglk?)y lﬁ’cl) Q%@M%%@%e%afﬂéﬁ;h& Aci8 bEBquivdlestfis Ra@tdd savh febene | a
it will provide the desired R, substituent in a compound of Formula XIV. For example,
triethyl orthoformate will provide a compound where R; is hydrogen and trimethyl
20 orthovalerate will provide a compound where Ry is butyl. The reaction can be run in the
absence of solvent or in an inert solvent such as toluene. The reaction is run with
sufficient heating to drive off any alcohol or water formed as a byproduct of the reaction.
Optionally a catalyst such as pyridine hydrochloride can be included.
Alternatively, step (4) can be carried out by (i) reacting the diamine of Formula
25 XIII with an acyl halide of Formula R,C(O)Cl or R;C(O)Br and then (i1) cyclizing. In part
(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 (i) the product
of part (i) is heated in pyridine in the presence of pyridine hydrochloride.
In step (5) of Reaction Scheme I a 1H-imidazo[4,5-c]quinoline of Formula XIV is

30 oxidized to provide a 1H-imidazo[4,5-c]quinoline-5N-oxide of Formula XV using a

conventional oxidizing agent capable of forming N-oxides. Preferably a solution of a



30 oxidized to provide a 1Him dazo[ 4, 5-c] qui nol i ne-5N-oxi de of Fornula XV
using a conventional oxidizing agent capable of form ng N oxides.

Pr ef er abl woeosgsénzti on of a 7 WD 03/ 050121 PCT/ US02/ 18290 ruaryssangkoof
Formula XIV in a suitable solvent such as chlorof orm or dichloronethane is
treated with 3-chloroperoxybenzoic acid at ambient tenperature. In step (6)
of React| ' | R @hloagforhlod Midh®remethb® Ul a XV
is am nate 3% ?o prOV|u(11£XW+i++ ?%%[Z%blibnghéﬂ]hngl nol i n-4-am ne of Fornula 5

XVI . Stt&;&te(d&)uth Mb]ochrerc(xy))emmaaldlgt anbigmtﬁ@nn@a%lre Formula XV with an

acylating a e t natin
agent. Part gl(f‘ Sjepd CP%é h?ﬁﬁﬁﬁ E%imgjé‘i ngcc’gq:%ﬁ?q&hﬁl eg%ifl @E%r nul agXV
Wi t h angaeyhadhng .AGRMA: to Prévidbh QH%%MH@JOFF‘Q-C @ivlE-4-bmbheustFoatnidal - or
aryl sul fony chlorldes (e’ g., benezenesul fonyl chloride, nethanesulfonyl

chd ori deVI. pStepI(ﬁl)emede;Sf(@)nyhctmlgl mqmmwnd;\f fowanla &¥ Witk RRGFYaERg ageat

preferre 10..to uenes fon ! rt (ii) of
step (_(Sf)n%i tH%{ Ségacpg% |pﬁ& Lglt por oagljﬂh&d(%da %tft 2 :§) dis e(g%ﬁgglggésis 01S a%
am nat i Rg.AFEMN-oRile bR FbEn@BTX Withdmagshtig ageml Suhmb%mnyhatmg(agexgs in the
form of ammoni um hydr oxi de) and_ anmoni um sal ti ;«? n’gtgnl urr]:f Ebonat e,
anmoni wmmdcaﬂﬂybmwlsmw 51562 B herepenes] GRloTiAGPeRFsy

prefer Ir:gﬂ%ﬁ]' u@ﬁets' l%'n}’l%h lﬂgf &ﬁh%lﬁﬁ%}rdgg‘q éﬁyhetpfeféh%§0ﬁdmn9 t he N-oxide

of 15 an |ner t suc chl or onet hane or chl orof orm

aggli ng ioﬂ\ﬁ:neﬁiﬂoﬂﬁltdhmmcﬁgﬁﬁiosﬁprefdn&ds B t(iioof, stepr(@) tnvelves repaling dgdi ng t he
acylating agent. In step (7) of Reaction Sche

1H i mi deredpd, @péqt@awm Any X855, 4B BRNAEBE ABTL [59%9‘1’"1? aminating a2 11y 4
conpoungd j%w! Vdr6&h &ed 4mhron@inflsHIRGE EN- 4- am ne
of For rrunlcmcdﬁﬁaH ﬁc%lllgl}ige su E]Ug%us oflﬁflgolry'drrlijoma The rgactl onchn 20 be
carri edamnionhyn c;ﬁrbdmam agnzontwhicanzbnefe, Fomenivan phasphfteh AUEWRIBUN of

formula RIS bIe sol vent h AN r

di met hy hydgri err?‘igfre ¢ BREYODE Rfr%fffmg’@ Cratra}?led\# g‘OI en{l')ﬁlt‘éet% é&? g%lg‘?gpor it
myy be heahad x(\ﬁﬂl ﬁ%&n sJibént RESHAKCdicbronetiRha bireklerdfowa) ddyhng(l'h@pt abl e salt
t hereof can be isol ated using conventional nethods. In step (8) of Reaction

Scheme hminatibg pind srdE soWtien.qudriben owlyadding the agxdaiing aa%entzs XVI1 is
oxi di zed usi Lon i t dbF Faraz o[ 4, 5-
c] qui nolin- 4T‘gﬂf%§ﬁS¥ﬁﬁo?tﬁ’ﬁ’?§§h%Fq azl\{ﬂgn@%g&s g Lgﬁéel}\ﬂugeagfﬁn Formula I.
Pr ef er alsiw ig reasell Witharcodfipoand offFormaa &f;- Slstartmplrwwl@/a I Hrimidazo(#.$-abl e sol vent

such as chl orof orm or
c]quinolin-4-amine of Formula XVII which is a subgenus of Formula I. The reaction can

20 be carried out by combining a compound of Formula XVI with a compound of formula
R;SNa in a suitable solvent such as N,N-dimethylformamide or dimethyl sulfoxide. The
reaction may be run at ambient temperature or it may be heated (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

25 XVII is oxidized using a conventional oxidizing agent to provide a 1H-imidazo[4,5-
clquinolin-4-amine of Formula XVIII which is a subgenus of Formula I. Preferably a
solution of a compound of Formula X VII 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

30 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

acceptable salt thereof can be isolated using conventional methods.



di chl or onet hane i
tenperature. The

of 3-chl owapBrosxebenzoi ¢ acid 30 used in the reaction;

s treated with 3-chl oroperoxybenzoic acid at anbi ent
degree of oxidation is controlled by adjusting the anpunt
| . @CT/UL2NERI0

approxi mately one equivalent wl|
equi valents w ||

provi de the sul fone.
acceptabl e salt thereof can be isol ated using conventi onal

provi de the sul foxi de whereas using two
The product or a pharnmaceutically
nmet hods. 8 WD
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b

OH

N\
B, NYyTo
Z I}IH
Ri X
c
Xl

N NN (4 NH R
(6) NH2 NH2 NH2 N
S

(3)

OGN ~—N 4 ~oNHa
PRI PRIEE
Z~N Z~N P NH
| |
R, X Rs X R; M
1 | A
Cl Cl cl
XV XV Xlil
(6)
NH, NH, NH,
XN 7 XN 8 NN
7N 7N N
l:{n )I( Rn )I( R" )I(
“ 7 S(O);.
XVI XVl R XVl |
! R
1
5
Compounds of the invention can be prepared according to Reaction Scheme II
where R, Ry, 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
10 Scheme I to provide a 3-nitroquinolin-4-amine of Formula XIX.

In step (2) of Reaction Scheme Il 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 XX.



(0)1.2 XVI XVIl IRL XVI I I R1 5 Conmpounds of the invention can be
prepared according to Reaction Schene Il where R, RlL, R2, X and n are as
defi ned abovs/isénistep (1) of Reaction Schene |l a 3-nitraqui/wvsekiigesd- am ne
of Formula XII is reacted with a conmpound of the Fornula Rl -SNa using the
met hod of step (7) of Reaction 10 Scheme |I to provide a

-t oqui Nol R 395} REaon 0B & Hokaolle- 54 BRnkiZ) oDFoecXiis Schere |1 a
3-nitroqui nolin-4-amne of Fornmula XIX is reduced usi n%he ne%gd of step
(3) of Redictd mmSheenshod of sierif) aEReactign Ssheme! to provide ariEhENgezokbriul a XX.
9 WO 03/.050121 P /US?Z%}&ZQO In step (3) of Reaction Schene Il a

qui nol i AlguBoRNGELRAIMIA &AL, ila XX is cyclized using the method of step

(4) of ReaCth%;S@ﬂ?%ﬂRehétianHcﬁMméﬂ A1 HdimiiduzoizoF ignmoling gfiForoiula¥Xdfis For mul a
XXI. In step (4) o

Reaction Schene |l _a 1H i m dazo[ 4, 5; ui nol i ne of
Fobnul aosiized &0 p@Vﬁlﬁiadlifbé@iqaéoMr%@lﬂ@éoﬁnépk?’%l‘?ﬁ@%‘[r&,@ %ﬁﬂismﬂ n- 5N- oxi de
of Formula XXI|.using a | e |N-4 Rrahiesabtl iy a2
sol uti oﬁorgfrﬁi%r@(l)%lghzﬁndg %%eﬁggglﬁu%&%?%%d?ﬁbgbg%%@%ﬁgtosf ol vent suc1 h aas
chl or of giifbRrsotlieghéiehagehivastert or dicklateoketharteis atatbd with at lasgdhreequi val ent s

of 3-chl oroperoxybenzoic acid at, anki ent ten‘ﬁoeratLtJre. In step (5) of
React i opqurHeneol B-chlamperexyRenaeis 26id @ gmiPIsBE CHPSMMYSi de of 10 Formula XX |

Rl ﬂﬁi_tgg?éﬁ}!ngg?ﬁ!}%fbc‘hgmﬁWlﬁ—@ﬁﬁ&%zoﬁ?ﬁ?ﬁu%liﬁmﬂﬁdé b provide a

1H i m dazol 4, amne of Formula XVI11 which is a subgenus of
Foromul a Formuld XeKIp iscahniotted msing pheamethe of step(6)yf Reeelisnatshems 4 (q prokisiedof can

be isol ated .usin onvent i onal hods. React.i on + 0+ N
N.O ( 1)1HNnRtiazg[Zg§‘2§qqql KBNS crrﬁﬂllonﬁl a}(‘%ﬁ} Wﬁ]}f{% 18 subsg%ﬁﬁg@f Formuf.
The product or a pharmaceutically acceptable salt thereof can be isolated using

conventional methods.

15 Reaction Scheme 11
0
N ND - NH
N0 (1) N0 2 N 2
I = I = l P
NH NH NH
R; )'( R; )n( R; )l(
S
X1l cl XIX i XX ?
R, R

NH,
O N S
NN © Ny <@ N YR
L >—R2 L N 2 | N2
N 1 |
|
Rn X Rn )I( Rn )I(
éo S0 S
XVl | 2 XXII | 2 XXI g
1
R R,
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RN R/ Ri/ X XII C XIXSXXRLRL (3) N2 NM> RNj N} R (4) Nj

N;. R N2 NN R/ XRn/ i Rl / X nSDS XVIII i 02 XXI 1 2 XXI R1
Rl RL 10 WD @350G0121 PCT/ US02/ 18290 Conpounds of the i nvemissvigan be
prepared according to Reaction Schene Il where R Rl, R2, X and n are as
defined above. In step (1) of Reaction Schene IIl a

3-nitro-4- ar&&ﬂ}?dﬁﬂh?@ﬂ thB idvertioRb£Ohprepired Fbrath@toRedctiopScliennd HU wi th a
tert-butyldinmethylsilyl group usin co%f\fent [ onalgamat hods. 5 Preferably a
conpounchesé REBi,MRY, X axd ni e epddfineddbaye-h tert-butyl di met hyl silyl chloride in

a suitable solve such as | or I. . ; [ '
2 catalytic Mgl Sfebs i SRR Rl FamilS RAREE L AL o Ton
Schenme fdrhufh RI RipeGtQE Rithialze@-bhtyAfinteohydsilyh gidup usinglconwdntiohdlmahodsor mul a

XXI'I'l is reduced using the nmethod of step ( of Reacti .Sch I

provi ((jéd’rafefﬂﬂﬁy ecompogd Qf—ﬁ@?@ﬁﬁar?élléﬁpﬁélrﬁeg-“fg&{/f” %"&ﬁ%ﬁ‘f&%amgi Fﬁ'g'ﬁge gfg(l Vlol n
step 0 eaction .S - = db QIR ' icn- 1- vyl .

a1 conoi 1 BRbESPREh s AGrotrty o BE BEEGECE Fickh bR e ot

React i ofn&ahere-dihehpasvidgridinel H- i mi dazo[ 4, 5-¢] qui nol i ne of Fornula XXV.

SRR e e N R
provi dea i - b A3z Qhdi3s flifid \ @i S ime Miethtdadst sedp (BPsMRéaRtidStheme I to
10 provide a protected 3, 4—diamino—quinolin—1-yl alcohol of Formula XXTIV.
In step (3) of Reaction Scheme III a protected 3,4-diamino-quinolin-1-yl alcohol of
Formula XXIV is cyclized using the method of step (4) of Reaction Scheme Ito provide a
1H-imidazo[4,5-c]quinoline of Formula XXV.
In step (4) of Reaction Scheme Il a 1H-imidazo[4,5-c]quinoline of Formula XXV
15 is oxidized using the method of step (5) of Reaction Scheme I to provide a 1H-
imidazo[4,5-c]quinolin-5N-oxide of Formula XXVL
In step (5) of Reaction Scheme I1I a 1H-imidazo[4,5-c]quinolin-5N-oxide of
Formula XX VI is aminated using the method of step (6) of Reaction Scheme I to provide a
1H-imidazo[4,5-c]quinolin-4-amine of Formula XXVIL
20 In step (6) of Reaction Scheme III the protecting group is removed from a 1H-
imidazo[4,5-c]quinolin-4-amine of Formula XXVII to provide a 1H-imidazo[4,5-
clquinolin-4-amine of Formula XX VITIL. Preferably a solution of a compound of Formula
XXVII in a suitable solvent such as tetrahydrofuran is treated with tetrabutylammonium
fluoride. Some compounds of Formula XX VIII 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 Il a 1H-imidazo[4,5-c]quinolin-4-amine of
Formula XXVIII is chlorinated using conventional methods to provide a 1H-imidazo[4,5-
c]quinolin-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 XX VIII in a sujtable solvent

such as N, N-dimethylformamide in the presence of triethylamine.

11



In step (5) of Reaction Scherme Il a 1H i m dazo[ 4, 5-c] qui nol i n-5N-oxi de of
Formula XXVI is am nated using the nethod of step (6) of Reaction Schene
Ito provid® @/osdiHi m dazo[ 4, 5-c] qui nol i n-4-am ne of For nulpCTOSERA82920 | n
step (6) of Reaction Schene IIl the protecting group is renoved froma 1H
i m dazo[ 4, 5-c] qui nolin-4-am ne of Formula XXVII to provide a

1Hi m dazol 45 55 (@}: (@?'ofReéhl%mS@Eerﬁé TIFe4rTHE EardV/bitlin ther safnemaduingr & sol ut i on
of a corrpoun or mu in a suitable solvent such as

t et rah;schpef(il)rmd(Bk respectively, of ReactionSsbereg Lanmoni um fl uori de. Sone

compounds of Formula XXVII1 are known, see for exanple, Gerster, U S 25
Pat ent No. 4,689, 338 and Cerster et aI ., US Patent 5,605,899. In step (7)
of Reaction Schene |1l a 1H i nRdastithdchemidii nol i n-4-am ne of Fornul a

XXVIR is chlorinated using conventional nmethods to provide a
1H i m dazo[ 4, 5- c]qui noI9+n 4-am ne of Fdpmul a XVI A compound of Formul a

XXVl can be heat gagedt~nW hth| I -Ori nawnHyel y,
g i m?)s oI |ed fasﬁl on to a
N a suita gﬁﬁent such as N,

N- di net hyl f or mari
PCT/ US02/ 18290 St Ps (§yand (9) 5t Reactl on Sche Il Gan be carried out
in the same manner yas steps (7) ag ”f\l8),. respecti wglyy, of PReacti on Schene

i et hyl ani 03/ 050121

|. Reaction Schemé IIl OO 11+ Sit1) N N. O- (2) NSNF2 NH / NH NH
RN Xi Rn/ XRn X OHXI XX II OXXIV)?\ Si- -Si- A(3
(3)
NH2 )
O\ + N N
x—N (5) N (4) N
Nl \>—R2<——— [ N R, =<—— || \>-R2
Z~N = 'T' Z r}|
R- X R: X R; X
| ] |
0 9 0
XXVII —Gj— XXVI -—/SIF- XXV ——)S;V——
o
NH, NH, NH,
N
N7 (7) N N\ (8) N™ Y\
R, —> R | R
PR | N>- P N>‘z
R X R >:< R X
1
OH Cl ?
XXVIII XVI XV R1
(9)
NH,
NN
R
| _ N>- >
]
R )l(
@]
XVHI T( b2
R1
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NH2 N NCR (5) N~ NCR(4) N\ NCRzz/ 2Ri XNRhi/ XNR1/ X, 00O
XXVIT -gi- XXVI -gi- XXV -Si- (6) NH2 NH2 NH2 N N R (7) 30 1 30. N N-- (8)
N LN RW@®B3Nsei2N Rn X Rn X Rn_ X OH Cl S XXVIII XVI XWAT/Gkb2/1§9) NH2 N
N N> Rz Rn X XVIIl T(O1-2 5 Rl 12 WO 03/050121 PCT/ US02/ 18290
Compounds of the invention can be prepared according to Reaction Schene |V

where R, Rl . ; | 1 Read

’ ’cﬁﬁ dRRAHR iRVERA cHE LhR 2B QR rding (BReadtfon Scheme IV
tert - but oxycar %%@/;1 : ?n slf[ ep f?’l)c o? egct I on _échgma |V tﬁechillgi oxy group of
a 6, 7, 8whert ®& Rqi darldh aterds dafingdabove nduBAE) is pert-bytoxseasbdmyl- of For nul a

20X b POt Eeled e B SR TR MLl Bttt oot
can be prapafes lifdink 91N oR Ebirtula XXIX is protected with a tert-
5 butyldimethylsilyl group using the method of step (1) of Reaction Scheme IIL
Compounds of Formula XXIX are known or can be prepared using known synthetic
methods, see for example, Nikolaides, et al., U.S. Patent No.5,352,784 and Lindstrom,
U.S. Patent No. 5,693,811 and references cited therein.
In step (2) of Reaction Scheme IV the amino group of a 1 H-imidazo[4,5-

10 c]quinolin-4-amine of Formula XXX is protected using conventional methods to provide a
protected 1H-imidazo[4,5-c]quinoline of Formula XXXI. Preferably a compound of
Formula XXX is treated with di-fert-butyl dicarbonate in a suitable solvent such as
tetrahydrofuran in the presence of triethylamine and 4-dimethylaminopyridine. The
reaction can be run at an elevated temperature (60°C).

15 In step (3) of Reaction Scheme IV the tert-butyldimethylsilyl protecting group of a
compound of Formula XXXI is removed using the method of step (6) of Reaction Scheme
I1I to provide a 1H-imidazo[4,5-c]quinolin-1yl alcohol of Formula XXXII.

In step (4) of Reaction Scheme IV a 1H-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 XXXIII 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 fert-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 Formula II. Preferably a solution of a

compound of Formula XXXIV in a suitable solvent such as dichloromethane is treated at

13



nmet hods, see for exanple, N kolaides, et al., US. Patent No.5, 352,784 and
Lindstrom U S. Patent No. 5,693,811 and references cited therein. In step
(2) of ReamxismioiBchene |V the am no group of a 1H i m dazo[rETHUDO/18290
c]lquinolin-4-am ne of Fornmula XXX is protected using conventional nethods
to provide a protected 1H i m dazo[4, 5-c] quinoline of Formula XXXI.

Pref er alyl i €QRBANRWRE a SRIHEH!E I chibrit heiaiediowhid) The praduct & Y|

di carbonate I n sul tabl e solvent Such as tetrahydrofuran in the presence

of tri epliaymacdutiealgnatceptahlesalhiiesanl sambe isalated usingeonyeiionplgRetdgds-pe run at

| ted t 60 15 £ i 0 th
For e bucyr o B bt bFactibg Skherti 1V d lsEet HFtnaBERRMPR sRENEARAAE LT |
r enovedidshdifod HresdprBhOOR Odctish Sehéfs 1 of prigide kisaiforfsodranifoxide bf Farnprlavi de a

1H i m dazo[ 4, 5-'chui nolin-1yl alcohol of Formula XXXII. |n_ st epp%4]1)quof
Refict i oKXScYiewhich is axsubgenusif pspuladL ihguredict o3 pharmrediisrpiccopigbliul a

XXXl is.converted t.o . . Formula XXXIIl. Preferably a 20
sol uti o?‘f‘ltotgergo %ar?%gd%oaﬁgﬁrﬁlg—lgg gﬁ%@n&%}rﬁe‘tﬁgdg. sui tabl e sol vent such as

di chl oronethane is treated with nmethanesul fonyl chloride in the presence
of triethylamne. The reaction can, 6 be run a reduced tenperature (-100).
In step (5) of Reaction Schene RG@C%\O‘hg hemeddul fonate of Formula XXXI 11 is
reacted with a thiol of formula RLSH to provide a thioether of Fornula
XXXI'V. 25 Preferably a solution of a conmpound of Fornmula XXXIIl in a

sui tabl e solvent sugt, as N, N-dinetNyfornmanmde is t NEBR@e with the thiol

in the presence of tyigq{hylamne. Tha rgaction,can ba rug at an el evated
step (_GiﬂoL React | oyRSch_gﬂe_,L b |Q\

tenperature (80C) N I

R
tert-but oxycarbo ecting grg & Ffenoved bry n%_l ysi s under
acidic conditig prpvi de a daz@[ 4, 5- c] gv in-g- 30 anine of
For mul a XXXV whi I's gysubgenus® ormyla 11 =f abl ¥ a solution of a

conpound of Forvn;}(gl Vin a supbable gol vent sugdy as dichl oronet hane is
treated at 13 %1 050121 PCT/ /18290 anbi ent terrp_e§'ature with a
solution of hydrochloric acid in dioxa The product or/%i\

phar maceutically acceptable salt thereof can be isol ated using conventi onal
nmet hods. In step (7) of Reaction Schenme IV a thioet heq Formula XXXV is

oxi dized using the method of step (8) of Reaction Sche Ito provide a
sul fone or sul foxide of Fornula
N(BOC), N(BOC), N(BOC),
NN 6 NN @ NN
| P \>_R2 - || \>_R2 < | \>_R2
| | 1
Rn >I( Rn )l( Rn )l(
S l OH
XXXIV A‘ XXX o=8=0 XXXII
1 |
(6)
NH, NH,
N
= 7 A
| _ \>_R2 _——>() N \>-R2
) N
R; X R X
S |
ooV XXXV T(O)12
R
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5 XXXVI which is a subgenus of Fornula Il. The product or a
pharmaceutically acceptable salt thereof can be isolated using
convent i owa o3rseizods. Reaction Schenme 1V NHz NHz N(BOC) 2 HWOTINydR2(19290 N N~
(2) - NN>. 30Nz NRz/ NRzZ Rn X Rt X Rn X OH OO XXI X XXX -gl- XXX
Si-(3) N(BOC)2 N(BOC)z N(BOC)z N N>- R(5 NMN> RNNNR NR2Nz2z ~

4 i ﬂa%fh%% i Envh d @cdrdin@toXHctioh Spherhéw NHz N\
N~Rz (7) N s B e Epudi e abe popde: T(th)hfg)t e 031 050121

ng;?.sg’fﬁ%gm&’ SDﬁi)muhdsre@S dcfnr@dlabvé‘ht i on can be prepared according to
(1) of Reac'ﬁ'lel péép]mﬁgea‘?ngh éﬁ%dl%eRg att?(Y %tfgr %;Cﬁ?—l-al ﬁilgazo? Ig?}}ﬂngl ;S;?p
éezli:t f"olﬁg?f'éﬂ:otﬁﬁ oF Phrl1a XRAXs chlogihhted usiag ek msthod of ftep (Btoff Bdaaﬁonst ep (7) of
5 Scheme III to provide a compound of Formula XXXVIL
In step (2) of Reaction Scheme V a compound of Formula XXXVII is reacted with
a compound of formula R;-SNa using the method of step (7) of Reaction Scheme I to
provide a thioether of Formula XXXV which is a subgenus of Formula II. The product or
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 IL The product or a pharmaceutically acceptable

salt thereof can be isolated using conventional methods.

15 Reaction Scheme V
NH, NH,
NN ) NN @ _ NN
R \ —_— \
I = >_ > >_R2 I - >_R2
N N
R 1 i
" >.< X
S
XXIX XXXV XXXV Ilq

NH,

NN

R

| P N>' )
R, )'<
I

S(0)4.0
XXXVI |
R
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5 Schene 11l to provide a compound of Fornmula XXXVII1. In step (2) of

Reaction Schene V a conpound of Fornula XXXVII is reacted with a conpound
of fornul woRB/ASNa1usi ng the method of step (7) of Reacti orpC3visen@sdono
provide a thioether of Formula XXXV which is a subgenus of Formula Il. The

product or a pharnaceutically acceptable salt thereof can be isolated
using ConveWndg%i’ﬁﬁqﬁvenmn lchn B ﬁl@pé:@él abdorBages ResctidalsehEnd/Va t hi oet her

of Formul a s oxidi zed using met hod of step (8) of Reaction
Scheme Wwhere R, Rv;Rize&Zsmdfmarea@defsnﬂdfabQV@e of Fornula XXXVI which is a

subgenus of mu|.
t hereof can ggqa%‘i%hlg%@n}fh?%gﬁ@g (%zhz Onaﬁaﬂ{&%ggﬂzb%@hkeé%tgﬁgﬁag(glhgrrese/l t
NH2 - NH2 Mbﬁ%‘adﬂz lo. tétlﬁﬁhydrdDNH“lhﬁdﬂb[%-EQquihanX oDRofhulS1I. )(Dﬁe)fed@ﬂ(kﬂl s XXXV R 1

(3) NEEN N S(Q1-2 X0V | I Rl 15 WO 03/ 050121
PCI/ USOt1iePeo by@mipb’mﬁj% C@flp‘?l’mé qf Feanelad an E&W%%acs%ﬁﬁig “d98€&r ding to

Reacti on ene V|
React i offt é@fﬂ‘é?@m{ﬂto p ((Ii‘ﬁjzlo}[1 éh@f:]su% e@ﬁﬁ% ne o llﬁziF drésklﬁqu s redijcleg to
provi deTge fba(?u&n&ntc@hvaﬂiemllyayeldakﬂa@@amb@aﬁ @barlatusoﬂﬂln@mﬂuctl-‘@ranul a H The

reduction is 5 carried out by dissolving a .comound f F
trif | uoplrameedqugically arcepiablp syt Bhegeof 575,bg 18 FFGLH%{{P unﬁ‘? o r%)(%) OXi de

t hen subjecting the m xture to hydrogen pressure.

10 Reaction Scheme V1
NH, NH,
NTTN N
R N
L — =
Hn‘ X_Z—R-l Rﬂ X__Z R1

Compounds of the invention can be prepared according to Reaction Scheme VII
15 where R, Ry, Ry, X and n are as defined above and Ph is phenyl.
In step (1) of Reaction Scheme VIl a 2,4-dihydroxy-3-nitro-6,7,8,9-
tetrahydroquinoline of Formula XXXVIII is chlorinated using conventional chlorinating
agents to provide a 2 4-dichloro-3-nitro-6,7,8,9-tetrahydroquinoline of Formula XXXIX.
Preferably a compound of Formula XXXVIII is combined with phosphorous oxychloride
20 and heated. Some 2,4—dihydroxy-3-nitro-6,7,8,9—tetrahydroquinolines of Formula
XXXVIII are known and others can be prepared using known synthetic methods, see for
example, Nikolaides et al., U.S. Patent 5,352,784 and the references cited therein.
In step (2) of Reaction Scheme VII, a 2 4-dichloro-3-nitro-6,7,8,9-
tetrahydroquinoline of Formula XXXIX is reacted with an amine of formula HO-X-NH,
25 to provide a 2-chloro-3-nitro-6,7,8,9-tetrahydroquinoline of Formula XXXX. The reaction
can be carried out by adding the amine to a solution of a compound of Formula XXXIX in
a suitable solvent such as N,N-dimethylformamide in the presence of triethylamine and

optionally heating.
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The reaction can conveniently be carried out on a Parr apparatus. The
product or a pharmaceutically acceptable salt thereof can be isolated

usi ng conwengsioseizl et hods. 10 Reaction Schenme VI NH2 NH2 PEI/iRD2/18¢9N>- R2 N
CNN Rn, , XZ-RL Rn X-Z-R1 1 Il Conpounds of the invention can be
prepared according to Reaction Schenme VII 15 where R, Rl, R2, X and n are
as defined a (3laitels, Reactt (ﬁ@(ﬁl&ﬁ@ln‘é” a

2, 4-di hydrox@lo% @ﬁ?gﬁgadt@n@aﬁa%%yyaﬁﬁrgg& nol i ne of For?lnmyul a XXXVl is
chl or i nof Bt Xm@bmeautecbwah soxhumrphnmmdfgto p;g*ed@ 8 3ttrpriophicaex

2,4-dichloro-3-pnitro-6,7,8, 9:-tet q

Pr ef er abl/y»-%4 e@@ ofgnelit ai}%%{)@ ﬁl%noé ?ﬁé%@\%h Fﬁhﬁﬁgﬁéﬁﬁof ous
oxychl of kﬂﬁbl@&l@éﬁgsd&ﬁ%q(i d1§ﬁ:'f[ﬁ)xyethane to form the phenoxide. The phenoxide is

2, 4-di hydroxy-3-nitro-6, 7,8, 9-tetrahydroqui noI | nes of )g%rrul a XXXVI'll are

knéwn aﬁﬂnmda&:dsltamnleb@eqbt@pmr%dreu@ﬂhgcmmw Hetla X ¥éthods, see for

B s b Bln e iy Bt e o 5 oncs 1o

2, 4-di Ct&k@ﬁﬁdra quithblir & ForBul- XXXMI&@MQ@@WMngmn&éntEmaImhlanﬂWgX is
reacted with an amne of fornmula HO X-NH2 25 to prov

2-chl or @gt’@tsﬁptnf@\llée 7 3 rimo-Lethenpriae & g F?(S‘lap}‘fgo‘é‘f“l@lﬁ}erﬁfj WWI reaction
can be hotbhR i9h saitdeRawad of

For mul ai5 1\?%5109}’511&[‘3&%1%‘3 fssg %/cgénﬂt‘pgltlj{clﬂ)@nﬁﬁl thdl m;t h; 1for manm de in the
pries enC@udhfasttétt@tybgdﬂaﬁh refoaimcthe pipdsiphinalchioride avhinly is then 1@ced MOBOL21

PCT/ US02/ 18290 [ n st e%@égg of Reaction Scheme VII, a

2- chl or 6°BPepnd¢f Formulg rahydroqui noline of Formula XXXX is reacted
with sodium & @Mgéﬂéﬁleavﬁ minitgs 2 BBRIX9*6/7,8,9-

6,7,8,9- tetrglﬂggz?)g%tﬁr% |Cne of Formula P Phenol is reacted with sodium
hydr i de tétrahydroguiinbkite @& MWWXXQHhISanWEQH@nﬁﬁQWQ%ﬂm 5 tPorm t he

pRonoxi de. i e NSnON e LS &7 LRERL ) fiadlhe I FSRRRSOSAGAPR 2t ure w1

15 preferred method involves the in situ generation of Ni,B. Sodium borohydride is added to

a mixture of nickel(Ichloride hexahydrate and a compound of Formula XXXXII in 50/50
methanol/chloroform.
In step (6) of Reaction Scheme VII, a 3-amino-2-phenoxy-6,7,8,9-
tetrahydroquinoline of Formula XXXXIII is cyclized using the method of step (4) of
20 Reaction Scheme I to provide a 4-phenoxy-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinoline
of Formula IIL
In step (7) of Reaction Scheme VII, a 4-phenoxy-6,7,8,9-tetrahydro-1H-
imidazo[4,5-c]quinoline of Formula III is reacted with a compound of Formula R;SNa to
provide a 4—phenoxy—6,7,8,9—tetrahydro—6,7,8,9-1H-imidazo[4,5—c]quinoline of Formula
25 XXXXIV which is a subgenus of Formula IV. Preferably a thiol of the Formula R;SH is
reacted with sodium hydride in a suitable solvent such as N,N-dimethylformamide to
generate the anion, which is then reacted with a compound of Formula IIL
In step (8a) of Reaction Scheme VII, 4-phenoxy-6,7,8,9-tetrahydro-1H-
imidazo[4,5-c]quinoline of Formula XXXXIV is aminated to provide a 6,7,8,9-tetrahydro-
30 1H-imidazo[4,5-c]quinoline-4-amine of Formula XXXV which is a subgenus of Formula
IL The reaction can be carried out by combining a compound of Formula XXXXIV with

ammonium acetate and heating (~150°C). Optionally, the reaction may be carried out in a

17



In step (4) of Reaction Schene VII, a 3-nitro-2-phenoxy-6,7,8, 9-

t et rahydr oqui noli ne of Fornmula XXXXI is chlorinated using conventional

chl ori nat wagn3/oagent s to provi de a PCT/US02/18290
3-nitro-2-phenoxy-6, 7, 8, 9-tetrahydroqui nol i ne of Fornula XXXXI I

Preferably N-chlorosuccinimde is reacted with triphenyl phosphine in a

sui tabl v 1 t aB18 54N thBRopbLasEislateghl or i de,
whi ch i@e?ﬁg‘gen‘%}é%b?gggwmt“ a ae%%ﬁ%%%ﬁ?%@%% a XXXXI. In Step (5) of
React i omsiigecbmventibal math®dsi t r o- 2- phenoxy- 6, 7, 8, 9- tetrahydroqui nol i ne of

Formula XXXX| I is duced .usi,ng co nt,i gnal rqyi de a

3- ani no- 2- phmw%??f?ﬁ?@t%ﬁfﬁ%%ﬁaﬁ- CP%’S/II@? “"%?e&%ﬁﬁdf%é?&l I'l. A 15

pr ef er rﬁﬂggﬂlﬂsdﬂ%ﬂﬂ&iﬁé&ﬁ Foltfula X XKKUVaebEitaed Qﬁn%fhel‘ihaﬁod Sbstepi(8) of
borohydride 1's added to a m xture of nlckeg&ll)c | ori de hexahydrate and a

cofrpounBeatiokSchemal )OpoXyite ar-BBNSTY-6:7e drigieahy dior df-spistarelnclgriapling)  of
Reacti on..Sche a,.3-am noi 2-ph - 8, 9- tetrahydroqui noline of
For rmul aogg%gﬂuﬁra‘rax&béy@fql%la au?‘? e&%ﬁgﬁﬁ?ﬁ%gvbf step (4) of, 20 Reaction
Scheme |to prpyuesie)ar Reaction Scheme VII, a 4-phenoxy-6,7,8,9-tetrahydro-1H-

4- phenoxy-6, 7, 8,9-t et rahydro- | Hi m dazo[ 4, 5- c] qui ngl i ne f . For Lg 11, In
step (7imighzaRdacaliieinolderddiorypla XX XX Y iscmyrgiegusingt -@@P?‘gﬂ%% agfo

i m dazo[ 4, 5;C [ ' [ d C - M of

For mul a ]ﬁ]'\_/g}ﬁa’c] @2,8[‘%% Orgl?yélg&égpfnﬁﬁgiao[llb 14 indIGRA elind JfFoRmBRNPRINNY
44phenoxsidh id a8ubkehes sffurthute B, The pfodutt érrv phaznfctnteatlycpgcensdtilnealof  For nul a
25 XXXXI'V which is a subgenus of, Formula |V. Preferably a thiol of the

For nul athriegticpibe %S@%@&déﬁlwqoﬁv%wpﬁlnmﬁé)ﬂ‘?ﬁ'de in a suitable solvent such as
N, N-di mret hyl formam de to generate the anion, which is then reacted with a
conmpound of Forrmula IIl. In step (8a) of Reaction Schene VII,

4- phenoxy-6, 7, 8,9-tetrahydro-I H im dazo[ 4, 5-c] qui noline of Fornmula XXXXIV
is aminated to provide a 6,7,8,9-tetrahydro- 30

1H i mi dazo[ 4, 5-c] qui nol i ne-4-am ne of Formula XXXV which is a subgenus of
Formula 1l. The reaction can be carried out by conbining a conmpound of
Formula XXXXI'V with amoni um acetate and heating (-150C). Optionally, the
reaction may be carried out in a 17 WO 03/050121 PCT/ US02/ 18290 pressure
vessel . The product or a pharmaceutically acceptable salt thereof can be

i sol ated wusing conventional nethods.
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In step (8b) of Reaction Schene VII,

a 4-phenoxy-6,7,8,9-tetrahydro-1 H

i m dazo[ 4, 5-c] quinoline of Formula XXXXIV is oxidized using the nethod of

step (8) woo3msReacti on Schenme Ito

provi de a PCT/US02/18290

4- phenoxy-6, 7, 8, 9-tet rahydro-| Hi m dazo[ 4, 5-c] qui nol i ne of Fornul a XXXXV

whi ch is a subgenus of Fornula IV.

In step (9) of Reaction Schene VII,

a

4- phenoxy- 6, 7, 8, 9-t et r ahydr o- | Readiioh@2B&hd V3E ] qui nol i ne of Formul a XXXXV

is am nated using the nmethod of step (8a) to

provi de a

6,7, 8, 9-t et rahydr o- DH—lQn dazo[ 4, 5- cBguiuol i ne- 4- ani otP Formul a XXXVI 10
whi ch is a subgen NRoy-mul @y | 1. e Nr oduqp) or traceutically
acceptabl e salt of%(’:&n—g)e»i é\{)l at ed QJS'I—I’TQ_(’,’OFN en | orfal nethods. 18 WO
03/ 050121 PCT/ US React i oA~ Vil OH Cl O 11+ + NN,
0- (1) _ NN R; ) NNp Il K H Rn Rr X LI XXX XXXX OH
(3) ©OPh OPh OF Oil+ N N N,p (4 NN | RNHJILNHI NH n X
R X Rn X XXXXI IxXxv@l XXXXI | EXXIXXXXI OH  (6) X ORH2 NN - R2 (7) N
N~ R2 (8a) - NN>- R ~
3
OPh oPh O, OPh O
N e N O N
NI (5) | @) N O
Z NH 7 NH ! =
R ! R, )'( '}IH
n ¥ 1 R, X
Cl Cl OH
XXXXI XXXXH XXXXI
(6)
OPh OPh NH,
N (7) x—N N
N N N N Ba) NTX
| N>h ) I _ N>_ 2 | P N>- 2
KTk el xR T
1l c NV ] XV §
R, R,
(8b)
OPh
NSNS R
| >R >R,
P ) }
R, >|<
ooy SO XXXVI S(O
|
R, R,
The invention also provides novel compounds useful as intermediates in the
5 synthesis of compounds of Formula II. These intermediates have structural Formulas m

and TV described in more detail below.

One class of intermediate compounds has the Formula III:

19



N N

provi des wovelosempounds usef ul

conmpounds of Formula Il. These internedi ates have structural Formulas |11
and |1V described in nore detail below One class of internediate conpounds
has the Formula I11: 19 WD 03/050121 PCR US02/18290 O NN \>"a N

X Ca 11l wherein: Xis -CHR3-, -CHR3 | -, or -CHR3-al kenyl -;

sel ected fromthe group consisting of:

10

15

20

25

Rn X Rn X Rn X111 A XXXXIV I XXXV S hi RL (8b) OPh NH2 X\>-R2 2
NN Rhii Rl X XXXXV S(O1.2 XXXVI S(O1-2 RL RL The invention al so
as internediates in the 5 pEymisvedswoof

J

1M

wherein: X is -CHR3-, -CHR3-alkyl-, or -CHR3-alkenyl-;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
- alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
- alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
-N(R3)2;
-CO-N(R3)2;
-CO-C; g alkyl;
-CO-0-Cy.yp alkyl;
-N3;
-aryl;
-heteroaryl;

-heterocyclyl;

20

drogen; -al kyl; -alkenyl;



-aryl; -heteroaryl; 10 -heterocyclyl; -alkyl-Y-alkyl; - alkyl-

al kenyl; -alkyl-Y-aryl; and - al kyl or alkenyl substituted by one or nore
substit uemosogsbiect ed 15 fromthe group consisting of: - @dT/USORAs®YeEN;
-N(R3)2; -CONR3)2; 20 -COCl _io alkyl; -COOC1L 10 alkyl; -N3; -aryl;

-heteroaryl; 25 -heterocyclyl; 20 WO 03/050121 PCT/ US02/ 18290 -CO aryl;
and COheteroaryI each I%t@ §Iy|1ngﬂpendently Hor CL 10 alkyl; Y is -0-
or -S(0)0-2-', 5nis Oto 4; and each R present is |ndependently sel ect ed
fromthe group consisti ng o*I’CQEbGt@UDaIYiI kyl, G _lo al koxy, hydroxy, hal ogen

2Ingstsr Io]: I :Jg: g;rengg%/agpég ?ﬁ%’:ﬁlnﬁ@?ﬁt r('(‘j":ﬂ (I{/Xn&%cept abl e salt thereof. Another
Y is =O- or =S(0)p2-;
5 nis 0to4; and
each R present is independently selected from the group consisting of Ci10
alkyl, Cy.1o alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable salt thereof.

Another class of intermediates has the Formula IV:

PR
7
- 1
zZ
I
0 v R,
wherein: X is —CHR3-, -CHR;-alkyl-, or -CHR3-alkenyl-;
Z is —S-, -SO-, or —=SO,-; )
R; is selected from the group consisting of:
15 -alkyl;
-aryl;
-heteroaryl;
-heterocyclyl;
-alkenyl;
20 -Ry—aryl;

-R4~ heteroaryl; and
-Rs—heterocyclyl;
R; is selected from the group consisting of:

-hydrogen;

21



">>R2 NI Rnx IVRL 10 wherein: Xis -CHR3-, -CHR3-al kyl-, or

-CHR3-al kenyl-; Zis -S-, -SO, or -S2-; R is selected fromthe group
consi sti ngoof30502% - al kyl; -aryl; -heteroaryl; -heterocydiywso2/1sabkenyl ;
20 -R4-aryl; -R4- heteroaryl; and -R4-heterocyclyl; R2 is selected from
t he group consisting of: -hydrogen; 21 WO 03/050121 PCT/ US02/ 18290
-al kyl; -al kenyl; -ar yglkyl;- heteroaryl; 5 -heterocyclyl; -alkyl-Y-alkyl;
- al kyl-Y- al kenyl; -alkyl-Y-aryl; and - alkyl or al kenyl substituted by
one or nore substituentskeatlected 10 fromthe group consisting of:

-aryl;

-heteroaryl;

5 -heterocyclyl;

-alkyl-Y-alkyl;
- alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
- alkyl or alkenyl substituted by one or more substituents selected
10 from the group consisting of:
-OH;
-halogen;
-N(R3)2;
-CO-N(R3)2;
15 -CO-C.10 alkyl;
-CO-0-Cy.p alkyl;
-Ns;
-aryl;
-heteroaryl;
20 -heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
each Rj is independently H or Cy.10 alkyl;
R4 is alkylene or alkenylene; k
25 Y is ~O—or —S(O)o.2-;
nis 0to4; and
each R present is independently selected from the group consisting of Cj.10
alkyl, Cy.1o alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable salt thereof.

30
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-OH, -halogen; -N(R3)2; -CONR3)2; 15 -COC1-10 alkyl; -COOCl-io
alkyl; -N3; -aryl; -heteroaryl; 20 -heterocyclyl; -COaryl; and

- CO het ervaroslosoeach R3 is independently H or Cl-1o0 al kyl ;pcTR4Soea8z@abkyl ene
or alkenylene; 25 Y is -0- or -5(0)0-2-; nis 0 to 4, and each R present
Iiskl ndepﬁngently sel ected fromthe group consisting of C1-10 alkyl, C1_10
al koxy, hydr e ue hylg

acceptabl e sal't ?‘ﬂ@regfﬁle %‘ éll?&g}[(l)léédld P%/%éggfﬂ{igg%ghmﬁ%gZd

her ei n, bbmetrmght@aimbrkylbfbnchedlchem;glrdupa|add pheygbic i ups;' iz I@yCIO@kﬁé andcl usi ve of

bot h stral ght ch n_and, branched. .c

cycl oal k¥4 O%lfﬂ‘y -cYnlesspipernse Smﬁﬁfﬁggh%ﬁc%é?wo§gnglﬂbﬁ?% O%gor‘%% ps
cont ai ““flng}%me% %gaps &ﬁ&ﬁﬁiﬁg%&m 10 20 drBoRhisBRY IPrcﬁé@@u)groﬁpﬂia&b Ritogl f rom 2
to 20 carbon a Preferred groups have a total 5 of up to 10 carbon

?ﬁ (;52153 a§op tocl(gcraannsatgmﬁ Etevch@gmmamlcbeonorp@mw@ﬂ nodycygkc pidgrretesably  have
i ar bon .at o ar
cycl oprﬁif)‘ﬁﬂfoo éi}gllﬁﬁ%%?ﬂ?@tags SE%VET]F aré%ty C‘ng O%B?fnﬁexylc&a%ggﬁénantyl I'n

additio@%rclé pﬁhi%)ﬂyl%’j}@l@bﬁ@mébfclbﬂéﬁylthﬁadhinan?ﬁ groups can be unsubstituted
or substituted by ‘one or nore substituents, which substlt%ents are
sel ect ed fr oln additie, dagalkyl and alkenyl portions of —X- groups can be unsubstituted or

substituted by one or more substituents, which substituents are selected from the groups

10 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
halogen atoms, including perfluorinated groups. This is also true of groups that include
the prefix “halo-”. Examples of suitable haloalkyl groups are chloromethyl,

15 trifluoromethyl, and the like.

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

20 quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl,
pyrazolyl, oxazolyl, thiazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazolyl,
pyrimidinyl, benzimidazolyl, quinoxalinyl, benzothiazolyl, naphthyridinyl, isoxazolyl,
isothiazolyl, purinyl, quinazolinyl, and so on.

“Heterocyclyl” includes non-aromatic rings or ring systems that contain at least

25 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially
unsaturated derivatives of the above mentioned heteroaryl groups. Exemplary
heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morpholinyl, thiomorpholinyl,
piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, isothiazolidinyl, and the like.

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

30 one or more substituents independently selected from the group consisting of alkyl,
alkoxy, methylenedioxy, ethylenedioxy, alkylthio, haloalkyl, haloalkoxy, haloalkylthio,

halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylthio,

23



10 consisting of al kyl, alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl,
het eroaryl al kyl, and heterocyclylal kyl. The term "hal oal kyl" is inclusive
of groupswohatosene substituted by one or nore hal ogen at aagyusoaasaodi ng
perfl uori nated groups. This is also true of groups that include the prefix
"hal o-". Exanples of suitable hal oal kyl groups are chloronethyl, 15

trifl “%ﬁ[@ﬁ T tbro tm@qlgtdﬂ@g@]larkok cl udes
carbocyclic a énwlwgse{e% 1| Egﬂefsoég}{néxn}ghy Exai%jil es of ar ?oups

i ncl udehgtheayylalkyididitamibo, dkylimimg, dlﬂkﬂmn@ﬂwet@ﬂw@ﬁd@ﬁwocyw lt erm

het | |
one. 11 ngiSlarten. BkERIFBER. PeontiRpRNgPesTEERETR, AABUSRT | Do
furyl, E{k’ﬂrﬁﬂ%karbé?w}'ﬂ%’lk:arngyIQHéteﬂiat}ﬂUdrboﬂyii%Iylbﬂﬁiatmml Indol yl, isoindolyl,

trlazoly pyrrol yl, et razol yl, imdazo razol yl, oxazolyl

t hazol yet;rdaeyizzqfcmbanyu ary&tbmmbﬁnmlph@tﬁgﬂary)ftwcb@@aﬂya lkapRlovkazol yi _
pyrim di é Jl entza!h zol ?c%rl? Kﬁl}farr ! aﬁ’ %ﬁglglﬁ ﬁla}ﬂmosﬁ &a;ehyrl di nyl,

i soxazo rlny SO on. terocyclyl"

i ncl udemk@gﬂtfaﬁﬁrrﬁylsﬁlféﬂy]gfetabaﬂywwoﬁylsmrmazﬁm,talhyamlﬁmylammm east 25 one
ring hetero atom (e and incl udes al] of th F%ﬁ%‘&x sat ur at ed

and par armqlgonylanm BYYA@EHS‘&BM ok yrarbaylapPealkemny HB8r oar y|
groups e i nyl
tetr ahyarEg?ag? a mQ &gﬁﬁﬁ@}'c%{qo%yﬂa g(?ns)hre't &%I n?b?ﬂil%@gigj i d|>/nyl pi perazi nyl,

t hipazol Ihéﬂeﬂ)éﬂrylaﬂkmaﬂﬁﬂg’lalﬂimﬁydlkylslﬂmmmnm zﬂikemylsulfamujamhw i ke. The aryl,
heteroaryl and heterocycl ups can be ubstituted or substituted by
30 one @FIsHbfoaylemiag. pEkaky u} iﬁgﬁ‘?ﬂe]f‘ﬁt?r?argg;f‘@ ﬁamfnroom t he group

consi st 'hP@rcﬁaerl lﬂ(ﬁhl{forﬁ»lljﬁﬁff% alﬁ?ltaﬁﬁﬁ&ﬁﬁﬁh%ﬁnn&tahdéhﬂ'ﬁﬁﬁih&&bbonﬁﬂakﬂﬂld hi o,

hal oal ky oxy,” hal oal kyl thi o, halogen, nitro, hydroxy, nercapto,

cyano, a@nmmparbmmmoamylalkmmirma}rbowlm. ksterparylamingg wBenamino,

PCT/ US02/ 18290 a | .alkyl t hi ,
het er oa Tefqﬁriﬁlal glflwg‘?ﬁ A th%eatS g%ert%ﬁéﬁ’@ A Ifgﬁ%s{hg%%}l%ram no,
di@l kyl %fé‘ﬂd@ﬁtlﬁé@leis%ﬁ‘g)’ﬁﬁ%hmtwt&f @?M@ﬂe@l@skb@ﬂtutedﬂ kl)dnahbfi&(gwdlps can also

ha

al kenyl car bonyl , al koxycar bonyl , oal kyl car bonyl, hal oal koxycar bonyl ,
al kyl t hibecubssitwtgd by amwfcla@@cﬂfﬂle a‘?%fﬁéﬂ‘é)‘a?rﬂeéélﬂb%’ﬁ‘ﬁnts aryl oxycar bonyI 5
het er oaryl oGS bosﬁ% g E&%ﬁgpf@fézmdh%% é}kfé%ﬁ@@

al kanoyl oxy, anoy anoylFam no, arylc yl o

aryl car hpnydd é’thﬂene?ddd)ﬂ Blliﬂylms whd prefdrred R; groups are alkyl and aryl with phenyl or
substituted phenyl a preferred aryl group. Preferably no R substituents are present (i.e., n
20 is 0). Preferred R, groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (i.e.,
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropylmethyl),
methoxyethyl, and ethoxymethyl. One or more of these preferred substituents, if present,

can be present in the compounds of the invention in any combination.

25 The invention is inclusive of the compounds described herein 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
optically active, the invention specifically includes each of the compound’s enantiomers as

well as racemic mixtures of the enantiomers.

30
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al kyl sul fonyl, arylsul fonyl, heteroarylsul fonyl, aryldiazinyl,

al kyl sul fonyl am no, aryl sul fonyl am no, aryl al kyl sul fonyl am no,

al kyl car bawoydzasonzo, al kenyl car bonyl am no, aryl car bonyl anmpaI/US02/18290
aryl al kyl car bonyl am no, heteroaryl carbonyl am no, 10

het er oaryl al kycar bonyl am no, al kyl sul f onyl am no, al kenyl sul f onyl am no,

aryl sul fppayhRehig] Campbatibyd Sl BiemdiaMArgvitpet er oar yl sul f onyl am no,
het er oarylal kKyl'sul fonyl'am no, al kyl'am nocarbonyl am no,

al kenyl am nod*hetmarpitiod eempositiopsnfithiaaeniomponitimdtherapeutically effective

| al kyl ani bonyl ami pa,.. het. i
e ot on U TRRkoh Lot Zh AR AR AR ARRE BB witha L ¢ 4y

ot her gpBbiRSactBtiIle at@pibid da@eras bei ng "substituted” or "optionally
substituted", then those groups can also he substituted by one or nore of
thé above endrhsrteitp themgpeyticaly etfectiveramauat Suenns ap gaopat ofthe GRIRROURd y
preferr . For . e | i) HasnelinlBoead@Rgyn- but yl ene
and preg gIFﬁng tﬁemgg%uaggegpgtgifﬁt’éﬁ%% IOkd&\ﬁhh pEOélhy or %u@gy ituted
phenyl anpfoebetivied acivity. gtlthopgh Breefxactamhgunnof &Rtise bempownshissd are pr esent

havi g Phegnaseedeh mERSgHS {ihimeniia: WYl verkarepring fogiors kastpr BT
n- butyl ’otf ES]?HH gey Art, shGCRUAY #)hys?dﬂé@l afr CARREARMIAR AL LompBBid) evfitiy bf and

et hoxyne e or nore of these preferred substituents, if present, can
belQor eseahg cdrriet, hed the ipendedsiosing rbgimenyié i andiipaied dgy theoramprsitions of 8 The

inventiqn is inclusive of.the conpounds scri.ned herein i f their
phar mac éBY§RHaR I“S}h SRUEBEY fcéer‘(lg 8?%?1%??%63@&?@ OY@% AdpE %le%ba }1{,11 (gf%’gé]?getroe oners
and enapbicBhgke, Fefetably SR 20 §2/k0l BT Rike, 8Ntle to@pbiddao the
particular, if % goﬁrrggundyi.s . op?i%ca ly acti vg, gt he i nveﬁti on specifically
i ncl udesubjgeth Avty efithe eanvpational dosage fermsriasysbetsed,arh agtableis aFCRESS Xt ur es of
t he enanti oner 3 1. i cal

S e A e S L S U Sl

I nMENt i gRatdbes) tansmacosilpaahesididcihb lkeef f ecti ve anmount of a conpound of the
i nvention as descri bed above in conbi H)gti on Wt Bﬁzg pharmgceuti cal |y

accept abl e cakhejqopponndsd t]Peejr“Pf?l?téf?I{ e ﬁé‘m“?létﬁﬁe Lher Rgle § _raePﬁB‘iﬁ‘f‘lt " means
an anmuni,.of;, e, Coane lt'g%meﬁ%rfthé E&Rbodifls P HGRveR bR Bla§RRWdhEniSkl@AGh, such

as CytOkI ne I nducti on, titunor actfivity, ) ) . )
combination with one another or with other active agents, including additional immune

response modifiers, antivirals, antibiotics, etc.

20 The compounds of the invention have been shown to induce the production of
certain cytokines in experiments performed according to the tests set forth below. These
results indicate that the compounds are useful as immune response 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-o) and/or tumor necrosis
factor-o. (TNF-ot) as well as certain interleukins (IL). Cytokines whose biosynthesis may
be induced by compounds of the invention include IFN-o,, 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 a method of
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and/or antiviral activity. Al though the exact anpunt of active conpound

used in a pharmaceutical conposition of the invention wll vary according
to factorwdkosesmz2to those of skill in the art, such as treTpbsesiieab and

chem cal nature of the conpound, the nature of 10 the carrier, and the
i ntended dosing reginen, it is anticipated that the conpositions of the
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(1 FN- a) ozideepd thelmeguqﬁl@epé@@tlorfaée(te}ﬂ-na&(I%Nale( xhe gampeynds may causesi
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| L- 12, and aCoaipjoahys of theitventiayilakihavesn eficoen the hequirsfl imouge resherse- and

th t oki 3 i.nhi.bit .vi. duct,i dt ). w h,
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adm ni stshtingddndieddtlgeni viee mmduetipn 06 fhedl bapponpel2 6FhD stigkines Hert. BF5t he

Do S ARl 5l A SBRSEA oG TRSRY ARG o
hemat 0piLldntpduRlld Sreideitl ASthE BMemhehiRsH dig¥agdsalhere upregulation 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 IEN-a and/or TNF-ai, 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 I molluscum contagiosum;

variola, particularly variola major; HIV; CMV; VZV; rhinovirus; adenovirus; influenza;
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5 bl ood nononucl ear cells) containing pDC2 cells (precursor dendritic
cell-type 2) without concomtant production of significant |evels of

i nf | ammat woy3ogeeki nes. In addition to the ability to i ndwar/wdee/igaooduct i on
of cytokines, the conpounds of the invention affect other aspects of the
innate i mune response. For exanple, natural killer cell activity may be
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agphna, inchldea@rpic kalataisgeezenmai eosinaphilpy swsentiat thropbecyshdentiadeprosy;s; as a

vacci ne adjuvant for_cell nediated.i nity:. and possib .a treatnent
for rechutyie selerags: O‘E’I‘P?é‘a?ssé@glé’ﬁ&?’ g@ﬁ&gmsagmﬁgn ‘Tﬁés e?sr?mi}}r%‘gglioelgponse
nodi fyi P%)lﬂ(f)sfis‘?f%fo?eag atddf; ARTARBRGS JTaketoill i@ Mausa afibr dufgert rd dtheadypesnt of a

w de variety of conditions. Because of their ability to Induce the
pr oduct bbpospurgicabscarse In additionsthpserompanedssoutignbance ¢ stisgiaie thsds ar e

ti | ful .i .he ¢ t ' ' Thi
runonbatinkt Ao S elpEETER o o blia R SRRy 8880 LB 7S

ugsf ul iR dppeathing: dieaasemdaatorahat dudtr aet sfpréssiuntefdell oedidtedal di seases
including géenital warts; common warts; plantar vvar%?{'r\):fﬂﬁt).ati tis B;

Hepat i t ilBMENityy: FEsXails BROPING Batigpie CANCEHRAPHISAD PEScum

cont agi osum , var | [l el iy Rib@lce c YRk e biddyMinesVIS anVe@bunt
F hi NoVi r us: é*e%%@?’&gfsapfé}{ﬁ#‘?‘ﬁ’gn%k 5 WO 03050121 PCT/ US02/ 18290 and

par a- i nkhffieftasto dadser @epuirtnek icell typesphasisasomeytesagagephdgealdendriticesb t hel i al
neopl as Iar?& B-cells to produce an amount of one or more cytokines such as, for example, IFN-c,
20 TNE-a, IL-1, IL-6, TL-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
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. The invention also provides a method of treating a viral infection in an
animal and a method of treating a neoplastic disease in an animal comprising
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 art 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 a compound effective to treat a neoplastic condition is an

amount that will cause a reduction in tumor size or in the number of tumor foci. Again,
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cells and B-cells to produce anount of one or nore cytokines such as,
for exanple, IFN-a, 20 TNF-a, IL-10 and IL-12 that is increased
over the background | evel of such cytekines. The precise amount will vary

according to factors known in the art but i expected to be a dose of
about 100 ng/ kg to about 50 ng/ kg, pref eP about 10 g/ kg to about 5
ng/ kg. The invention al so provides a netho treating a viral infection
in an ?)ni mal and a nmethod of treating a neoplastic disease in an ani nal
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were separated and the aqueous layer was extracted with chloroform (1x). The organic

layers were combined and then concentrated under reduced pressure to afford 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-

yl)amino]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-dimethylaminopyridine (0.10 g) and
chloroform (40 mL) to give a 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 aqueous sodium bicarbonate,
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27 WO 03/050121 PCT/ US02/ 18290 the precise amount will vary according to
factors known in the art but is expected to be a dose of about 100 ng/kg
to about @@ osgskgl preferably about 10 gg/ kg to about 5 npdagusoTh&9o
invention is further described by the foll owi ng exanples, which are
provided for illustration only and are not intended to be limting in any

way. S5 tﬁﬁw&aﬂhﬁfﬁﬁéﬁﬁuhﬂ su‘lea£egfi%t91|%8 Y4 tin@bRtEntlaleduntledtedutedaz o [4, 5-c]

qui nol1n-4-amn art A 10 A round bottom fl ask was
char gedprassule t@ affogd At (e [sri-butplidimethyd lsilgoxy3d butylt 3-stitpgniolind-aming . 70 g,

525. 87 nd di chl or onet hane (5 . To.the saol ugi added
triet hy&gﬂ %é%(lggl.ll%“fﬁg?s aye 9‘§1gf?ﬁ?gﬁ°§)lgaﬂjﬁ}szf?%{ﬁflalo‘ﬁs-‘%ﬁéjg’#@?‘“fﬁ%ﬁ% g, 525.87
mol )t G MGk mﬁflﬁ@{%ﬂ?@&mkBWV(MmmtsmmloThe reaction was judged

to be conplete after heating at reflux for 30 m nutes. The sol ution was
co6l ed BmtiCt hen 15 partitioned between chl orof orm and saturated aqueous

amoni um chl Qr.j de. The | ayers e S X ueus-aver was
extracted wi t' ThYSrof6r r?%/‘frlgﬁ(} Wﬁﬁg(‘ﬁf@%?’kwd@%@@@e%ﬂ jned and t hen
concent fixbgeineREALanking ¢6.08 gPIEESIAR LY, 6 Zaplhtinen 4n [céDon (3.0 g), and toluene
ni troqui nol'i n-4-yl)am no] butan-1 - ol 8104. 67 g, 400.60 I -)f E?t/a ﬁar k
yel | ow €3Imb). T eessahurasplaged qr g Pageliakift @RS BFessUeh & 5(&}? (-0 &H9BA. 20 Part
B A round, bot t o Bk thoté £ ting tSthéde @8 4nL) were
4-1 ( 3- ni|;|¥drr?)%%ni' n‘gﬁt‘%rﬁq’?@-h ng’?@ ao%gﬁé?%utoan-%}ﬁrg@% g, 19. 14( mm[)) ,
t riiget hy hadgdnad (i bsed wal Preddurimed k9 50 pan(85 Iﬁglcmf)diydmgwy lagdl bakingh| ori de (3.75
g, 24.9 mol), 4-dinethylam nopyridine (0.1 nd hl arof orm (40 nmL) to
gi ve a eRmtiaUGe| Thrreagiqn ‘f"%%lug o,bgge{nipiﬁlle Qéjtesr nﬁ%@'érd Tﬁgg?lgstz‘%asconpl ete
af ter .SI‘e'rﬁ(%)eHg) H1ir A0 ﬁﬂiugh?ﬁmﬁgﬁbbﬂ erfeQilie? cHIQIN 8 wadhed Sathubluee (58S _
partitione bgt ween et hyl” acetate and saturated aqueous anmmoni um chl ori de.
The | aysisy anétte filtrates were combined. The volatiles were removed under reduced pressure
to afford N-(4-{[tert-butyl(dimethyl)silylJoxy }butyl)quinoline-3,4-diamine (5.57 g, 16.11
15 mmol) as a dark oil. The material was used without further purification.
Part D
A round bottom flask was charged with a magnetic stir bar, N-(4-{[tert-
butyl(dimethyl)silyl]oxy }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(dimethyl)silylJoxy } butyl)-1 H-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 (CI) for Cy4H3;N308i m/z 412 (MH™), 298.
Part B
A round bottom flask was charged with a magnetic stir bar, 2-butyl-1-(4-{[terr-
butyl(dimethyl)silyl]oxy }butyl)-1H-imidazo[4,5-c]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
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separated and the organic |ayer was washed with saturated aqueous sodi um

bi carbonate, 28 WO 03/050121 PCT/ US02/ 18290 dried over anhydrous sodi um
sul f at e, Wddaasediand t hen concentrated under reduced prexause2tgeafford
N-(4-{ [tert-butyl (dinmethyl)silyl]oxy}butyl)-3-nitroquinolin-4-amne (6.05
g, 16.11 mmol) as a yellowgreen solid. This material was used w t hout
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after one . }_hr?h unﬁé’a%lon renmoved by filtration through fluted
paper. P ‘V (fé cok8a% vvashed with toluene (50 nL) and the filtrates

wer e comphjtred. The vol atiles were renoved under reduced pressure to afford
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The react on was cool ed and the vol atiles were renoved under reduced
pressur eomplew ffor dtlrrufg for bathpiirsy at @rbient temperature and was then partitioned

tert-bytyl but 4.65 g,
550 m“mfvy 5l el Q98 Bt oot S it LU AR Bl & 0 O
furg her s@Garibd hid tfhéfo!r ic PARtibwas fashed2vHBAINS 663 sanirzteéfkéldl(lhil-lﬁc)a;rb(ﬁﬁ& Par t

EAroun bottomflas was charged with a magnetic stir bar butyl -1-(4-{
[tert- odpripelidsiet @yer @M%O}l&ﬁq;gmtsylfat@afﬂlqr?ﬁ? %@FQC@‘?@PE%PF%IP%e (4 65 g,

11.30 m@é&cegggssure to afford 2-butyl-4-chloro-1-(4-chlorobutyl)- 1 H-imidazo[4,5-c]quinoline
(3.65 g, 10.42 mmol) as a dark brown solid. The material was used without further
purification. MS (CI) for C;3H31CloN3 m/z 350 (MH+), 314.

20 Part G

A round bottom flask was charged with a magnetic stir bar, 2-butyl-4-chloro-1-(4-

chlorobutyl)-1H-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]-1H-imidazo[4,5-
c]quinoline and 2-butyl-4-(phenylthio)-1-[4-(phenylthio)butyl]-1H-imidazo[4,5-
cIquinoline. 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

30



chloroform (57 nL). Solid 3-chl oroperbenzoic acid (2.78 g, 12.43 mol) was
added 30 portion wise to the solution over 15 mnutes and the reaction was
stirred awoansmsent tenperature for 1 hour. More 3-chl or operingsvzos™oaci d
(0.5g, 2.9 mmol) was added and after 30 mnutes the starting material was
conpl etely consunmed. The solution was 29 WO 03/050121 PCT/ US02/ 18290
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reaction mxture in a drop wise fashion to give a horrpggneous sol ution
after cwers remevedidider prducerhressuercanddhe vesylting deadperwASEITCE dRPREE 8941 t er
stirring for 1. rS. .at i Q didd aped
bet ween ii%h‘?s(’ﬁ g’rlfg?%a%%h %’%@@g@% %%ggpagéﬁié%{{é\quso iﬁt%ﬁ% rite?gr Bgﬁ%t e. The

| agers ¥RbRIdE SBXPAThE esintined bigenion g wereordshehwith satweesdteaiuabish aqueous
saturated sodi um bi carbonate and brine, dried ov§fr ag{‘n drou% sodi um
sul f at esodiwmibigagepraisnd hare.Bied e artydrans gedum Bl ate %F‘éég ME% o af f or d

2-butyl - 4 : 5 b i bnaht 88td (OB 8P 9.
10. 42 n@c%méégégu%%r g‘“’“@?%ﬁglgggw%’?ﬁ%b gg‘??%ta\%@%ﬁd Wi t h(lz)u§ fg)?t her
puri fi cehs aRsolMsl (nGithyl hostat€{BHALT2aMBravight ®FeflEVHYtivagiabapealf@r4 2)G A r ound

bottom fl ask_ was charged with a netjc.stir bar, 2-b | -4- -1-(4-
chl or ob¥ey pgded; fhejrpg | ,t‘g-e@]aag?%S‘&F‘WSﬂ{“ffT&f Eﬂ%sﬁg%tﬁ? &_Eéer%{zagnet hi ol
(9556 GwaordRoved R fliratidnl tREMEh AU B ©Fr8vid®a édloflBR shlutidnd The et hy

f or mam de 515 m.) “under a nitrogen atnosphere. The reaction m xture was

heat ed t@uB6n ®a$ congenteated Irsien trslieesi Rressmrasie) aivg vsPlidiBat WasdesriptAliasthed at 80

Cfor 2 fr?)mheOtH}r/lsaicettlI eLa%d%g)%zlu%g |toS prioggcfe%ﬁﬁgl- ?—?4—?51%5§ﬁlﬂg)butyl]— 1H-

imidazo[4,5-c]quinolin-4-amine (0.51 g, 1.25 mmol) as white needles, m.p. 118-120 °C.
Analysis. Calculated for CosHagN4S: %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) & 8.02 (d, J = 8.3 Hz, 1H), § 7.61 (d, J = 8.3 Hz, 1H), § 7.41

(t, J = 8.3 Hz, 1H), § 7.16-7.30 (m, 6H), 6 6.46 (bs, 2H), 84.52 (t,J=7.6 Hz, 2H), 6 3.02
(t, ¥ =7.3 Hz, 2H), 6 2.89 (t, J = 7.8 Hz, 2H), 6 1.95 (m, 2H), 8 1.75 (m, 4H), 6 1.43
(sextet, J = 7.3 Hz, 2H), 6 0.94 (t, J = 7.3 Hz, 3H)

25 MS (CI) for C4H2sN4S m/z 405 (MH"Y), 282, 241
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material and a 3:1 m xture of

2-butyl -4-chloro-1-[4-(phenylthio)butyl]-1Him dazo[4,5- c]quinoline and

2- but yl - Awpis@ayi2t hi 0) - 1- [ 4- (phenyl t hi 0) but yl ] - 1H i m dazo[rETaBS0ejigpad nol i ne.
The solution was cooled and then partitioned between ethyl acetate and
aqueous saturated sodi um bi carbonate. The | ayers were separated and the
organic |ayer 30 was washed with sosaturated sodi um bi carbonate and
brine, dried over anhydrous sodiumsulfate, filtered and then concentrated
under reduced pressurebitpl- i2-(phenpltigo)etiydl-6ibHSdBIeoBbde- PCT/ US02/ 18290

m xture of the produ me bqv 3 T ial was used w thout
further purificati oﬁlﬁ'ﬁ&ﬁ? &4}%‘1‘1”“%“}& I?Fgﬁ%?yé}&MIgg

2-butyl -4-chloro-I1-[4- (phenylth| ONBIt yI ] -1H i m dazo[4,5 5 c]quinoline to

2- butyl -4- (phenyl t hi 0) - 1-[ 4- (pheny] t o)b ]-1H i m dazo[ 4, 5- c] qui nol i ne
(1.38 g) and a solution of 7% arﬂm?rl a met hanol (30 m-) were conbined in
a bonb and heated to 150 C. Theygaefl on was judged to be conplete after 5
hours. The volatiles were re unfer reduced pressure and the resulting
residue was stirred in water a made~asic (pH 10) with solid sodium
carbonate. The aqueous m xture was ext rvvith 10 chloroform (3x). The

conbi ned organic | ayers were washed with rat ed aqueous sodi um

bi carbonate and brine, dried over anhydr ot odiumsul fate, filtered and
then concentrated under reduced pressure to afford a yellow crystalline
solsid. Pheasolid (0.8 g) was dissolved in ethyl acetate (50 m.) and
brought to reflux. Activated charcoal ﬁul ting

mxture was Aegradbeiforndask was Bbm%edﬁ’i’%f‘&agg‘%{bc ﬁt’ﬁZ’ﬁr gh@ %‘Hg? bé‘l? Y15 was
r ermoveds i 8 1ddahghlooN L AL J- k}ﬁhﬁ@@ggﬁﬁetﬁa‘ﬂop(low bOeapne@ptdess sol ution.

concent r at ed res suretob%veasolldthat
was rec btyl;ytchﬂnhthymiyl éhlondetla? g, 4086 anmoRnidiety g (1-88 pr Bv42gmmol)

AT b i AP o
C27 128 Ny e 'Flile 13§ot101'ﬁvas u@@bd td®e cddpREe affed ﬂﬂﬂm‘ﬁ@t 60.°CQ Zor 2 R84 Thes. 81; %\,

13.62 ' HHNVR ( 8.02 (d, J =83 Fz, 1H, S 7.61 (d, J = 8.3
Hz, 1H) sol8tidn th p:@mpoﬂectb@waewhylmtate@nd satgraredmueays Bpponigmghlgideps, 2H)
8 4. J=7.8

Hz, 52 (Tilglaypwczrﬁ]semt,edHéhq_ﬁmfgr%wc lgﬁr,wzg vie}s}fgd w%th aahgdus satéraftd (U

sodium bicarbonate and brine, dried over anhydrous sodium sulfate, filtered and then
concentrated under reduced pressure to afford a 3:1 mixture of 2-butyl-1-(2-{[tert-

15 butyl(dimethyl)silylJoxy }ethyl)-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine
and 2-butyl-N-[tert-butyl(dimethyl)silyl]-1-(2- { [tert-butyl(dimethyl)silyl] oxy }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

20 A round bottom flask was charged with a magnetic stir bar, a 3:1 mixture of 2-
butyl-1-(2-{ [tert-butyl(dimethyl)silylloxy }ethyl)-6,7,8,9-tetrahydro-1H-imidazo[4,5-
c]quinolin-4-amine and 2-butyl-N-[tert-butyl(dimethyl)silyl]-1-(2-{ [tert-
butyl(dimethyl)silyl]oxy}ethyl)—6,7,8,9—tetrahydro—lH—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 and the organic layer was washed with aqueous saturated
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(sextet, J =7.3 Hz, 2H), 8 0.94 (t, J =7.3 Hz, 3H 25 M5 (Cl) for
C24H28NAS mz 405 (M), 282, 241 31 WD 03/050121 PCT/ US02/ 18290 Exanple
2 2-butylwdoswsf21(phenyl thi o) ethyl] -6,7, 8, 9-tetrahydayUs02/18290

1H i m dazo[ 4, 5-c] qui nol i n-4-am ne hydrochloride NH2 NN NS 5 Part A A
round bottom flask was charged with a magnetic stir bar,

2- (4-am _ne- - . : : :

6.7, 8, 9% é‘%rﬁg%}&%é’%?ﬁeﬁl? brige. dried quer gubiydrous sodiym sulfate, filtercd gud thed 5 47
ol ),h F@Tcéntrzb&d widdi regiubad pickspre ©fford adakbro@n @il. Mhe THatened Was purified
triethylamne (1.58 g, 15,62 4- di met.hyl am . nopyridine (0.1 , and
chi or of BY ﬁlilreg@t%f_")P%ﬁ’ OVE Q;gcaageﬁg?%%l@éléq{légggleh@éﬁ}egwn%arﬁnyﬂpg_ Thg)

reacti og &%dégggg oW Rer s Qmbeide 2afub@ri-gt [[zékng at 60 C for 2 hours. The
sol uti on’ was p rtlg/lloned rb]Zt ween et h)}llﬁacg{_gﬂt%er and sat urated aqueous

arrfrﬁn ij ubuiglHinteiteid)silyTTovey Yethybx 67,8 wtraleysao-d Heignidane [4-Ae I gl Camifer was
washe queous _sat ur at ed odi um bi carbonate and brine, dried over
anhydro\éi&g%%'ﬂ}ﬂnﬂﬂq%ﬁae‘fﬁ?ﬁifsﬁgﬁed and then concentrated under reduced
pressure,te afford a 3:1 mxture of 2-butyl-1-(2-{ [tert 15

butyl (di methyl)silyl]oxy}ethyl)-6,7,8,9-tetrahydro-| H.inidazo[ 4, 5-c] qui nol i
n-4-ani ne aAdogadbetydm Hapk was chaagad widh maggqchqti[rwq, 2= I - {[tm_ ] qui nol i

[tert-buyt di | ).sil t - T .
6,7, 8, 9%954(&'5?%&%%@9’?%@&%&%5& kcé]k%}é?fdﬁ%'llflﬁl-n%-dgzrﬁ[ﬁ’g'c(]%‘?%‘élmé‘;"a‘élénea dar k
brigan 0i(d 83 FNE06 AMARY, idakernBatyliGiREboA (LTI £18. 2hamai)iiéthylatiner0.5Re;t B 20 A

round bottom fl ask was charged with a nagnetic sti : !
2. but y|5-1|5_1(ugolj, 4—dimethylaminogpyridine 0.1g), ang anhydrous ge{ral?yadl;éfu?an%Z}nﬁj)Xt ure of

[tert-butyl (di V. ' VAR P Orp | il 411 daz o[ 4, 5-
¢] qui no!“f‘%e-r -nét@_?g agaﬁggﬂ?tét"]utfyi?é-rﬁé‘?%}éﬁ‘?ﬁﬁet ??%%%aﬁéé{tﬁ;ﬁo i [ [tert-
but yl ( dingRbbetedsd dothdonakit Washhintained,af 6@ °Qfored.5 Abydraowhidh-tinwi lezo [ 4, 5- ]
quinolin-4-amne (1.6 g) and a 1 Msolution of acetic¢c acid in

di chl or oeretitrawes ju@Sedrio)bet eompirlesgi die solution was cooled to ambient temperature and

15 a 1 M solution of tetrabutylammonium fluoride in tetrahydrofuran (2.27 mL, 2.27 mmol)
was added. The reaction was judged to be complete after stirring at ambient temperature
for 30 minutes. The solution was partitioned between ethyl acetate and saturated aqueous
ammonium chloride. The layers were separated. The organic layer was washed with
saturated aqueous sodium bicarbonate and brine, dried over anhydrous sodium sulfate,

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

Part D

25 A round bottom flask was charged with a magnetic stir bar, di(tert-butyl) 2-butyl-
1-(2-hydroxyethyl)—6,7,8,9-tetrahydro-1H—imjdazo[4,5-c]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 methanol/ice
bath. To the cooled solution was added triethylamine (0.23 g, 2.26 mmol) and

30 methanesulfonyl chloride (0.19 g, 1.70 mmol). The 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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25 honogenous sol ution. The reaction was judged to be conplete after
stirring at anbient tenperature for 30 mnutes. The sol ution was

partiti onew @3aseeen chl orof ormand brine. The | ayers wer ecaepsaras®d and
the organic | ayer was washed wi th aqueous saturated 32 WO 03/050121

PCT/ US02/ 18290 sodi um bi carbonate and brine, dried over anhydrous sodi um
sul T at &,,dhbh Wehednaid £dg1€8us SSRGS BlcdaAloRakc WA BFiné, RBHa Fepinbystone to afford a
dark brown oil. Tke material was purified by chromatografpgﬁ over silica
gel  ( 9odivin ciléé,dileredtand tlevnnsnbeniitydamdsniedisedyersasei ta@iipradi2g¢4M i n water])

t i de 2-butyl - 1-(2-1 t - i
but 5 |r ?%@?WW#@X%WBQ%‘%Phf;?)rb-“%ﬁ‘ﬂ%?8it?%%hry§h°y%1’?3¥‘l“ﬁzf’ Fﬁ’%’élzqgtnfflgilé] qui nol |
][ll- g-s ﬁm m}élZetlégljmgtﬁalgasu@orﬂa& @l 9, 1298 ANl Brd @esmpitllovPsslid. The matarial bot t om

arged with a magnetic stir bar, 2-butyl- 1-(2-1 [tert-
bus yl ( dWanemmylmishouyfupbmypqufg:ah«)n-)Nl@, (ﬂIBfOQ-QZéMI%{%QﬂérI&/-Z Sa77Mer), 467,
IHim dfﬁoéél 5-c]quinolin-4-amne 10 (0.83 g, 2.06 mol), di-tert-butyl
di car bondt %'1. 79 g, 8.24 mmol), triethylam ne (0.52 g, 5.15 mmol),
4-di metpyt gm nopyridine (0.1 g), and anhydrous tetrahydrofuran (21 nl)

under a nitrogen atnosphere. The reaction m xtur.e wa%dag%t &d to 60 Cto
give a honodareeiikotion flaskorasiahatgedyatamagngtisstr bar BEF 2. 5 hours at

¥\2i grr:mt éﬁﬁxie&%on&@%ﬁ}d@& Wé,gg%‘-&%}ré@'dﬁ’@-_lfﬁﬁﬁh%%,s:Egtﬁ.ltiﬁdlinuiiyg_ethws cool ed

enpe re-an l'ution of tetrabutylammoni um fluoride
i not et r mbgrAnefulfondte (R6RZ, 08 mZnd?), bemazngthiokde 2 gdb 88 nithel) rtdetbylaovnaras j udged

to be conplete after_ stiryi at. anbient te rature o for.30 mnutes. The
sol uti off-as pht mqlb*}i‘édlngé}%é%ﬁ!l}n@f Iowg%)@larﬂjéf Wndeq !aéltltéocfegqueous

anmmont ugﬂrﬁﬁgﬁ)&é depe A& idnaNEhee WBK BB 8 80 o diN€a dndaytliowl, ayer was washed
with saturated aqueous sodi um bi carbonate and brine, dried over anhydrous

sodi um Béthbgdreoudltiontties echs amdnthined at 8@ fien2ad behrsiadehich sighetbel pressure to
afford a light yellow solid. The material was %urifi ed by.chr.omat ogr aphy
over si feagtomywps judsedtode cRIBIcsereT reasrvtan Fasfeoied apg t fongfl tert-butyl)
2-butyl ¢l (2 |k Ll Bi@ridh TR 1 ©

c]lgui noP%tﬁvgggg%gkg%gagﬁit@gr %l%}itg%%%?gg%, 1.13 mmol ) as 2(;aa[(;l e?arf gum Part D
25 A r osspardiad. t e drhasiklapeswahaasped wiiht satuaated garspiesagiivm bisarbonate and

di(tertiutyl ) zobuiyl o (2O etin) ot ool BRGNS eduttd i daz0

pressure to afford a yellow oil. The material was purified by chromatography over silica

gel (95/5 dichloromethane/methanol) to provide di(zerz-butyl) 2-butyl-1-[2-

20 (phenylthio)ethyl]—6,7,8,9-tetrahydro—1H—imidazo[4,5—c]quinolin-4-ylimidodicarbonate
(0.54 g, 0.93 mmol) as a light yellow oil. MS (CD) for C3pHuN4O4S m/z 581 (MH"), 481,
381, 245.

Part F
A round bottom flask was charged with a magnetic stir bar, di(zerz-butyl) 2-butyl-

25 1—[2-(pheny1thio)ethyl]—6,7,8,9-tetrahydro-1H—imidazo[4,5—c]quinolin—4-
ylimidodicarbonate (0.50 g, 0.86 mmol), a 4 M solution of hydrochloric acid in dioxane (5
mL), and 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—(phenylthio)ethyl]—6,7,8,9-tetrahydro-1H—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 mmol) and anhydrous dichl oronet hane (11 nli) under a nitrogen
at nosphere. The resul ti ng honbgeneous solution was cooled to -10 Cin a
nmet hanol / Woeos/oseaizh. To t he cool ed sol uti on was added tri etha/esenge(0. 23 g,
2.26 mmol ) and 30 net hanesul fonyl chloride (0.19 g, 1.70 mmol ). The
reaction was judged to be conplete after stirring at -10 C for 15 m nutes
and wa t1i e sCESEIRIBHRY1; B U2.a8 eHo@LBOUS
anmoni 3%15@%8??6&é¢}2}r]}2@?a&§%ﬁ@2g%ar ated.” The organic |l ayer was 33 WO
03/ 0501916 P@HIUS02/ 28R IV.41washed with saturated aqueous sodi um bi carbonat e

concont TaeiR (ML AR §PH oS HDTRA B o) DA 0

[ bi s(tefjty %%tm@fﬁi%%r? ﬁ%g%bs%mbewlsﬁﬂé& @Hs%tlr@meﬁerhléﬂmaw[4 5-¢

] qui noI| anesul f onat e g, 1.08 mml) as a gumy
yekl ow 59, i5d.89TheT #at3EH, BH)5 was used wi t hout furt her purification. M5 (Cl)
for C27HA2NAO7S m z 567@&M—|+) 367, 271, Part E A round bottom fl ask
was chaM§e@Diior K2z nbigh iQ‘)l/SdZHQDZHa’fZ 383 (M [)bz‘b{tléh -

but oxycar bonyl ) am no] - 2- butyl -6, 7, 8, 9-t et rahydr o- 1H i m dazo[ 4, 5- c] qui nol i n-
| -yl } ethyl 10 nethanesulfonate (0.61 g, 1.08 mml), benzenethiol (0.21
g, 1.88 mol ), triethylamne (0.2%xpm@#ed33 nmol ) and anhydrous di net hyl
formam de (11 nL) under a nitrog t nospher €. e reaction mxture was
heated to 80 Zhu&ylgi- V’ep&eelﬂﬁ%f%ﬁg'&oﬁ 1@8’%@6&3&@‘1@1&3 T Phat was

mai ntained at 80 C for 2.5 hours Ak, which time the reaction was judged to
be conplete. The sol ution was cool ed and th partitioned 15 between et hyl
acetate and saturated aqueous sdi thn &y bonate. The | ayers were
separated. The organic | ayer wa gshgd with saturated agueous sodi um

bi carbonate and brine, dried @ anhydrous sodiumsul fate, filtered and
then concentrated under reducetheresstye to afford a yellow oil. The
material was purified by chromatographylover silica gel (95/5

di chl or onet hane/ net hanol ) to provide di(tlert-butyl) 2-butyl-I-[2 20

(phenyl thio)ethyl]-6,7,8, 9-tetrahydro- 04358 dazo[ 4, 5-c] qui nol i n-4-yl i m dodi

carbonate (0.54 g, 0.93 mmol) as a lig ellowoil. Ms (Cl) for
C32H44NAOAS m z 581 (MH), 481, 381, 2Part F

10

A

Part A
Using the general method of Example 1 Part E, 2-butyl-1-(4-{[zer-
butyl(dimethyl)silyl]oxy } butyl)-1H-imidazo[4,5-c]quinoline (16.0 g, 38.87 mmol) was
oxidized to 2-butyl-1-(4-{ [tert-butyl(dimethyD)silyl]Joxy }butyl)-1H-imidazo[4,5-
15 clquinoline-5N-oxide (16.61g, 38.87 mmol) which was isolated without purification as a
tan solid.
Part B
A round bottom flask was charged with a magnetic stir bar, 2-butyl-1-(4-{[ter-
butyl(dimethyl)silyl]oxy}butyl)-lH—imidazo[4,5-c]quinoline-SN—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 (8.15 g, 42.76
mmol) in a portion wise fashion resulting in a 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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A round
2- but yl
qui nol i
hydr och

bottom fl ask was charged with a magnetic stir bar, di(tert-butyl)

- 25 1-[2-(phenylthio)ethyl]-6,7,8,9-tetrahydro- | Himdazo |

4,5-c]

n- w0 oglose2dodi car bonate (0.50 g, 0.86 mmol ), a 4 MpalusozoeseIof

loric acid in dioxane (5 nlL), and dichloronmethane (5 nL). Th
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reaction was judged to be conplete after stirring at anbient tenperature
%&féﬁne,T ed/NeRbhhREoEI0RivnS SRR HKBERA ant SRbiCAcaitRsaumlet 0 af ford

for 2 h
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butyl (d

g e s HOR IR L et PAEALOA-HaE 2 2 b bR TR
al %1{131& ?f)?}ﬁr?%l%l(ﬁ %I%h{oﬁufni hﬁ&ri&eain tetrahydrofuran (23.72 mL, 23.72

i e Si uty H 1 m dazo[ 4, ’5-c]quinoline (16.0 g,

Mol ) Wasmolp tnd baledrdws t2trdhyidydfudan((26q mL) to give a homogeneous, light orange

[tert-Db
c] qui no

nduiedon ml) o g
e T TR R e R

purificabjap Wi stiltrﬁlgi %Qde'f €i1-ooF’IﬁLZ1 w% Al de0 Yhd rdR el i o hid kxsasme HBlege

a magnetic stir bar,

15

20

25

30

utyl- 1-(4-1 [tert-
volatiles were removed under reduced pressure until a solid precipitated out of solution.

The solid was collected by filtration and washed with water (20 mL) and acetone (20 mL)
to afford a white solid. The material was triturated with ethyl ether (50 mL) and collected
by filtration to provide 4-(4-amino-2-butyl-1H-imidazo[4,5-c]quinolin-1-yl)butan-1-o0l
(6.12 g, 19.59 mmol) as a fine white solid, m.p. 184-186 °C.
Analysis. Calculated for C;sH2N40: %C 69.20; %H, 7.74; %N, 17.93. Found %C 69.05;
%H, 8.02; %N, 18.03
MS (CI) for C;5H24N40 m/z 313 (MH)
Part D

A round bottom flask was charged with a magnetic stir bar, 4-(4-amino-2-butyl-
1H-imidazo[4,5-c]quinolin-1-yl)butan-1-ol (7.3 g, 23.37 mmol), triethylamine (3.55¢g,
35.06 mmol), and anhydrous dimethyl formamide (93 mL) under a nitrogen atmosphere.
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.
The material was partitioned between chloroform and saturated aqueous 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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butyl (di met hyl )silyl]oxy}butyl)-1Him dazo[ 4, 5-c] qui nol i ne-5N- oxi de (16.61
g, 38.87 20 mmol), a 14.8 M solution of amoni um hydroxide in water (75 nlL)
and chl orefoor3ms¢200 nl). To the rapidly stirring sol uti orrarvasSoadsiool

p-tol uenesul fonyl chloride (8.15 g, 42.76 mmol) in a portion w se fashion
resulting in a mld exotherm The reaction was judged to be conplete after

stirri rllgdgg(fd%g?gsﬁf}ttotaﬁ@ﬂﬁg[ a4 liﬁi%‘(tlfr(éj’ bf MNhRYL e34-cHibRotRe/ M HAmid@s[4,5-

partitione ween chl orof orm and aqueous_saturated sodi um bi car bonat e.

The | ayeysindhnvieyld-Nskdimethimidphiomanydeied 2-yet-14shigretE)Wn sat ur at ed

aqueous, sqdi bi te. 3 03/ 05Q121. P / i ne,
d (r:] :J ed - g@ga%ﬂ'ﬂ%&l]&f}éo gg%iaﬁmes&r%g@eﬁs aflﬂ(?%ggnet% %%dg%%erﬁgégﬁ (%a%{h? %‘it) (ra::l " 5 nder

r educedypheSHfiBertRridkht@nd an of f-white solid. The material was triturated
with ethyl ether "and collected by filtration to provide 2-butyl-1-(4-1
[t&rt-bBaryE( di met hyl )silyl]oxy}butyl)- 1Hinmi dazo[ 4, 5-c] qui nolin-4-anine

(9.3 g, 21.8Q mmo ) j I W’gﬁj : tq esl Wit hout
further puri 'r(?g?ﬁh%%t?om ﬁ%rﬂt‘g% %ﬂ%%%ndl oﬁag%&pﬁggkgaﬁvgglcﬁlaﬁ%%?fﬁ '?% a
magnet i But§t-i (4RBlorotityayHtl timidadofd, 3-c quindlin-4-yl]-N,N-dimethylimidoformamide

butyl (di net hyl )silyl]oxy}butyl)-1Him dazqo[ 4, 5-c] quinolin;4-amne. (9.2 g,
21. 56 st 3-butyd-19(rahiarg utblﬁ-lgﬁ—lmlé%%ét@ﬂ‘&hﬂlﬂhf" g {}cé ghBel?Zr‘?neS“?fm(lC

tet rahydrof Ui ' AR RYRERkE (@ SthiRhdeef ur an
(100 rrLg&{?S&%llﬁ@les(ag%%’éﬁggniéorile%ﬁ?@?’i]agﬂ@l lgb?iarl%l%se g% ution. .Th(te ?Ig?cti on was

j udged 1 aithgen ampdsphereaThe resaltingrsblgioatwaarbatedto t@fifetosgive® for 1 hour.
While stirring, water (100 nL) was added and resulted in a.m |l d exotherm

The vohempgeneovisautiauthitarrsuptaiined 3 480 "6 fgSOours Al thich DG they

precipitated out .af solutign.,. Th i I jJtration and

hashed NEPEmrgray y@feni%mpiér}alya%?%ﬁ%d- (gfbe%nﬁtﬁ%g’ Fbbfla M ttenl Pt 00 N

fT'hF mat ﬁﬁﬂtiﬁbn&ﬁl&eﬁv&%ﬂ cHlGbREmWndwaeh yThedbyees wefeGepdrptednThe ofdasictleyer by
Iftration to provi

e . . . .
4- ( 4- aniias washadrwith patprpierd aguesus sedipmpbicabenate and fring, dsq pvep pnhydgous, o
19.59 . f ke I i 5 t rul ated for
Ciarp g ity Rige, s iid o Cbicnur R unddtfedeta @-és%?%%éf&%gﬁg 02, oA\,
18. 03 2QelMBw Efin) ThermdEh@HabdGsolved Bldethiied)(20 fdy) anda A Moohitionof t om f | ask

was ¢ ha%%&r%cﬂo%ig agdqr?gpo?(grilec(ﬁ)tZi rBLP ?i.l rrﬁﬁcglﬁ_ ”?Hél Hg(g)ﬁt%_rabnugtexi)lhtion was stirred

at ambient temperature for 12 hours at which time the reaction was judged to be complete.
The volatiles were removed under reduced pressure to give a light yellow gum. 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). The
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 dichloromethane/methanol)

25 to give an off-white solid. The solid (0.63 g) was dissolved in ethyl 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
paper 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-(phenylsulfonyl)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 C,3H,N40,S:
%C 66.03; %H, 6.46; %N, 12.83. Found %C 65.88; %H, 6.49; %N, 12.76
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1H i m dazo[ 4, 5-c] quinolin- 1-yl)butan-I-ol (7.3 g, 23.37 mol),
triethylamne (3.55 g, 35.06 mmol), and anhydrous di nethyl formam de (93
nm.) under wa asioseagen at nosphere. 25 To the stirred sol uti acwa®?2asded
phosphorus oxychloride (3.94 g, 25.70 mmol) in a drop w se fashion
resulting in an exothermto give a dark yell ow heterogeneous reaction

1 xt T i ! t t1911\6 t '
o SR RSO M8 Rt ot s e ons

solutio ours at ich tine the

starti ng; Ng4es 7a MaSIH ORI Ble) ¥ 7.609n9WH)R87.2PHe Jvol &iH4, ¢H),Wer.45 (tsmoved
under reduced pressure to give a dark brown oil. 30 The mater| aé was

parti ti2ed 4%t (Wen7Snr2dDod Mol J sat- & Has 2H).8486 (Is] sddt Hm3thi €ar bonat e.
The | ayers were se t and th u S N t ted with

chl or of bPInl A0, 6“32% gﬂgi?ﬁxéeti %Zﬁ%@?ﬁ’ %é%ﬁﬁéﬁﬁﬁ% %@fvol atiles renoved
under 2 / g educed pressure to afford a 2:1

i turgﬁ§w%%g%‘§%ﬁ§fgg gl ’S%le )-1H i mi dazo[ 4, 5-

clquinolin-4-yl]-N, N-di net hyl i m dof or mam de and
2-butyl-1-(4-chlorobutyl)-1H im dqéo! 4;15-c] quinolin-4-amne (7.70 g) as an
off-white solid. The material was ©&i t hout further purification. 5

Part E A round gi{emi! i) A T- 9 E0nWIAZd [A 5 Fgneslinc4-Siine bar, a 2:1
m xture of N -[Zg@}tﬁﬁw{f—(ﬁﬁﬁyﬁﬁﬁzc%j([)robutyl)-[1 H i rln'd azo [4, 5 -c]

qui nolin-4-yl] -N, N-di methylini diHer nani de ,and

2-butyl -1-(4-chl orobutyl)-1H i m dagolM, 5- uinolin-4-amne (1.3 Qg),
benzenesulfinic acid sodium sal . 6 , 10.11 mmol ), and anhydrous

di mret hyl formam de (15 ni) undi aNni trogen at nosphere. The resulting
solution was heated to 100 C t @ ve honbgeneous sol ution that was

mai ntai ned at 100 C for 90 hours”at whijch tine the starting materials were
conpl etely consuned. The solution was coqQled and then partitioned between
chl orof orm and water. The | ayers were separated. The organic |ayer was
washed with saturated agqueous sodi um bi cgrbonate and brine, dried over
anhydrous 15 sodiumsulfate, filtered and then concentrated under reduced
pr sur?m%%bafford a dark vyellow gum The material was dissolved in
met’hano m.) and a 4 Msolution of hydrochloric acid in dioxane (3.02
nL, 12.1 mmol)rouiddbottémg iasowangerssd) with @ magaeicsttir bped 2: henixdwsiod At-[2-

tenperature for 12 ho I whi tine the,reaghi ahRePe
conpl et ‘.ltyﬁ Mg-cvéqf%‘?‘}t?ﬁé?f&)é?ﬁg@i%évl“dﬂ %H‘é‘%—yrﬁe@%éﬁgﬂ e\éﬁzlggsl gé%g&?o glve a
light ygld W8 (418 orobutyl)-1H-imidazo[4,5-c]quinolin-4-amine (6.17 g), a 4 M solution

of hydrochloric 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
ambient temperature 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 separated 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)-1H-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 CysHz3CINg n/z
331 (MH"), 295.

Part B

25 A round bottom flask was charged with a magnetic stir bar, 2-butyl-1-(4-
chlorobutyl)-1H-imidazo[4,5-c]quinolin-4-amine (1.5 g, 4.53 mmol), sodium
thiomethoxide (0.48 g, 6.80 mmol), and anhydrous dimethyl formamide (18 mL) under a
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20 material was partitioned between chl orof orm and saturated aqueous sodi um
bi carbonate. The | ayers were separated and the aqueous | ayer was extracted
wi t h chl owaf@roseiei x) . The organic | ayers were conbi ned, vrahmesd2ms2oh bri ne,
dried over anhydrous sodiumsulfate, filtered and then concentrated under

reduced pressure to afford a light yellow solid. The material was purified

by chro RIH# %gﬁv\ﬁﬁ@e@pﬁ& a‘ﬁla %}h dcfloly )g(u%az(lé lﬁhﬁ:ﬁ kOB FRH AR/ IRInttABA s 25 10

gi ve an SO e so 0.63 g) was dissolved inethyl acetate

(50 ) s@taon tapwahinaintainef Atue0. Aok nsabml atwaichaihe (18 sGirty)g matsrialdded and
the resulting mxture was heated at reflux for 5 mnutes. The charcoal was
r enoved completely eensimads Ahe selution waeepolgshasy thempastitionagebeiwess chiqr

| ut Th
sold ¢t Ve ThE R AEE sGRRFES AP U b SRURERpe bR SHERIGD 81 0 S0
2-ut yl abudofts édﬂi@lﬂ)ﬂl@iﬂﬂ)é@tﬁ(lTlihﬂoyﬂtineﬂféqumlﬂam&slw&ecﬂxquctﬂdkmﬂl 4-am ne (0.37
0.85 mml) as a white fluffy solid, mp. gwﬁ}obc An Si S.

g,
Cal cul atcbleraferm CoaHTdieomGinedprsasis IGEGTS yEre ‘8%&'8 IS, @r §tind %C 65. 88:

OSAH7 884%8h@5us%d§%§ﬁfa¥%fﬁééqu&é§ éﬁ@gd%%pred?&d%sﬁéqg afYb¥e H)DNSO)

7.62 (ma @H)biowh.odll Yite, materialivs pdnﬁedbly ph@nﬁt@amhy ovgr sh¢a gelkPQ/1AH) , 6 6. 45
(bs, 6 2. 86

(7% 3 2 eigrpmethgng/imcgiangD) farovgls <t ueljow ol gEhelsolig fuf reysudlideg P

6 Q9 BB (Chide 29
5 iy g s s SO o ) o

qui nol i nmmaaoﬁ4rﬁec]qulﬁ2hh+4l\hnﬂnhl © 63g12)42>m01 Wighs yaHow aeedies fﬂlale
charged wth a magnetic stir bar, a 2:1 m xture of N -[2- butyl- |
- (4-chl ofobutyl ) - 1H-im'dazo[4 5-c] quinolin-4-yl]

N N-di §: %C 66.63; %H, 7.65; %N, 16,36. Found %C 66.65;
2- but vyl %% cmoro ut yl )@‘%ﬂﬁéﬁ% de‘{zo[4 5- Oc] qui nolol n-4-amne (6.17 g) a4 M

sol uti orfeHpt.5hydNod6Bdri c acid in di oxane (21.15 ni, 84 56 mmol ), and
et hanoli (2O Mob Niflz, DMSO) § 8.04 (4, T = 8.3 Hz, 1H), §7.61 (d, = 8.3 Hz, 1H), § 7.41
(t.7=83Hz, 1H), 57.25 (t, J = 8.3 Hz, 1H), § 6.43 (bs, 2H), 8 4.52 (t, I = 7.6 Hz, 2H), §
292 (t, 1 = 7.8 Hz, 2H), § 2.53 (¢, J = 7.3 Hz, 2H), 8 2.01 (s, 3H), 8 1.90 (m, 2H) 5 1.80 (p,
J=7.8 Hz, 2H) 5 1.71 (p, ] = 7.3 Hz, 2H) & 1.46 (sextet, T = 7.3 Hz, 2H), 8 0.96 (t, J = 7.3
Hz, 3H)
20 MS (CI) for CioHysNsS mvz 343 (MH"), 295, 241
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15 provide a |ight orange solution. The reaction was judged to be conplete
after stirring at anbient tenperature for 43 hours. The volatiles were
renoved uwiess/oseduced pressure and the resulting |ight yadmouvsogosisd was
partitioned between chl orof ormand saturated aqueous sodi um bi carbonate.
The | ayers were separated and the aqueous |ayer was extracted with
chloroform (1x). The organic |ayer sgygige sombi ned, dried over anhydrous 20
sodiumsul fate, filtered and then concentrated under reduced pressure to
af ford 2- but yl 2{butyl4-[dHimstiadskl{pnyDbutili 1H-teider o4 5-dpgapheti-amiae ani ne (4. 65

g, 14.05 mvol ) as an off-white sojjd. The material was used without

H
further purification. M5 (Cl) for C18H23CIN4 z 331 (MH), 295. Part B 25
A round bottom fl ask was charged netic stir bar, 2-butyl-I-(4-
chl orobutyl)- | Himdazo[ 4, 5-c] nglim-4-amne (1.5 g, 4.53 mmol ), sodium
an

t hi omet hoxi de (0.48 g, 6.80 Mo anhydrous dinethyl formam de (18 nlL)
under a 38 WO 03/050121 PCT/ USO 290~ni trogen at nosphere. The reaction
m xture was heated to 60 C to give a honpgeneous solution that was

mai ntai ned at 60 C for 16 hours at whichinme the starting nmaterial was
conpl etely consuned. The solution was coeked and then partitioned between
chloroform and water. The | ayers were separated and the organic |ayer was
washed with saturated 5 aqueous sodi um bi carbonate. The conbi ned aqueous

| ayers wBareAextracted with chloroform (Ix). The conbi ned organic |ayers

hed with bri ied d sodi |fate filtered and
thes concent 1B i Bk itatr e SR DaER SPEBL T Homn of 1 - The
mat er i al (&sylidid)bhtyEd] AYmedar ey sgumbhy-40M6he %1'.%2 irg,CQ.SG%m()@,OJnaO
0

dichloronethane/nethan%%%.to provide a light yellow solid. The solid was
r ecr yst athlprpéam(@8 mlogm Splide-ehlpropebarasicreidtld/ et 27 1 mangd) was added to the

2-but vl -] .-[4- - i: J - domd - i iN-4- am 0.83 g,
2. a2 oty i2é G S Bitelny ESmibisionBl da bt iAfcilo be il ' 2
for ClIHXGN4Grindfat GmbiEdt teMiperaturFor Iinulds. Ahe sbhutind WaS pafiithBed biveen/ . 53;

oN, 16.35 .15 1|'|-a|}|1|\§/|?1_?g500 MHz, DMSO 8 8.04 (d, J = 8.3 Hz, 1H), S 7,61 (d,

10g. 3 §yoroiqyn 0 aqueops sodjum cgrbgnyls. Thegayers wergseparatedand ige graapic 1), g
6.43 ( bs]zaygr"&'as v&sﬂccﬁ%itfltbriné, d?iea-cﬁ/e%hygllfuls sadium sulfate, filtered and then

concentrated under reduced pressure to afford a light brown solid. The material was -
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
mmol) as off-white needles, m.p. 164-165 °C.
Analysis. Calculated for C;9H»N40,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) § 8.03 (d, J = 8.3 Hz, 1H), § 7.61 (d, ] = 8.3 Hz, 1H), § 7.42
20 (t, J=8.3 Hz, 1H), 8 7.26 (t, J = 8.3 Hz, 1H), § 6.46 (bs, 2H), 8 4.56 (t, ] = 7.6 Hz, 2H), §
3.21(t,J=7.3 Hz, 2H), 6 2.96 (s, 3H), 6 2.93 (t, J = 7.8 Hz, 2H), § 1.91 (m, 4H), 5 1.81
(p, J =7.3 Hz, 2H), 8 1.45 (sextet, J = 7.3 Hz, 2H), 6 0.96 (t, J = 7.3 Hz, 3H)
MS (CI) for C19H6N4O,S m/z 375 (MH"), 295
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2.92 (t, J = 7.8 Hz, 2H), 8 2.53 (t, J = 7.3 Hz, 2H), 6 2.01 (s, 3H), 6
1.90 (m 2H 8 1.80 (p, J =7.8 Hz, 2H 8 1.71 (p, J = 7.3 Hz, 2H) 8 1.46
(sextet, WO03Ms@2Hz, 2H), 8 0.96 (t, J = 7.3 Hz, 3H) 20 NBH@op1§M0 C
19H26NAS miz 343 (MH+), 295, 241 39 WD 03/ 050121 PCT/ US02/ 18290 Exanpl e

2-butyl- | - [4-(methylsul fonyl)butyl] -1 Himdazo [4,5-c]
quinolin-4-amne NH2 NN N OS5 RB#iteA S A round bottom fl ask was
charged with a magnetic stir bar, 2-butyl-1-14- )

(et hyl t hi 0) but y| JI-[2Hpheriythioogtiayll-1&-aideesi[#.A-Aquipelied-emine g, 3. 50 mol ),
and chloroform (18 nmL). Solid 3-ch{groperbenzoic acid (1.72 g, 7.71 mmol )
was added to the resulting solution portion wi se over 15 minutes. The
reaction was judged to be conplet@®™% r stirring at anbient tenperature
for 5 nminutes. The solution was pdrtj ed between 10 chloroformand 1 %
aqueous sodi um carbonate. The |a 3 e separated and the organic |ayer
was washed with brine, dried ov anhydreus sodi um sul fate, filtered and
then concentrated under reduced pressureto afford a Iight brown solid.
The material was purified by chromat ography over silica gel (90/10

di chl or onet hane/ met hanol ) to provide a f-white solid. The solid was
recrystallized fromacetonitrile and wa to give 2 15

butyl -1-[4-(nmethyl sul fonyl)butyl]-1Him dazo[ 4, 5-c] qui nol i n-4-am ne (0.61
g, 1.63 m&I) as off-white needles, mp. 164-165 C. Analysis. Calcul ated
for c1oP#6Ru02S: 9C 60. 94; 9, 7.00; %\, 14.96. Found % 60.71; 9%, 6.94;
WNg 14. 94 ' HANMRnd BORorYHiZsk ¥WAEDar £ d8viliBa (ithgnekicstid bar, Bia4-atiho-18-7. 61 (d, J
8.3 Hz, 1H), 8 7.42 20 (t, J =8.3 Hz, 1H), 8 7.26 (t, f = 8§)ﬁ§12 1H), 8
6. 46 ( bimidargl4,5eclquinglin-d-ygthangl (8.4622, 334Qp mgol)gand thiopyl chlaride (8899 £ o) | " g

2 30 1 53 80 g et alirostp aurfodpnble, THreadfioh mikukhvadtidlredio BOSE 1ol P J, =

give a heterogeneous reaction mixture that was maintained at 80 °C for 2 hours at which

time the starting material was completely consumed. The 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-chloroethyl)-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 purification.

15 Part B
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 give 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 mL) which caused
a 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)ethyl]-1 H-imidazo[4,5-c]quinolin-4-amine (2.08 g, 6.49 mmol) as an off-

25 white powder, m. p. 233-235 °C.

41

5



M5 (C) for CL9H26N402S mfz 375 (M), 295 40 WO 03/050121 PCT/ US02/ 18290
Exanple 6 1-[2-(phenylthio)ethyl]-1Him dazo[4,5-c]Jquinolin-4-amne NH2 N
N \> N SwoRaros0i’15 A round bottom fl ask was charged w t h PCTESpRA@829¢ St i r
bar, 2-(4-amno-lH imdazo[4,5-c]quinolin-1-yl)ethanol (8.46 g, 37.06
mol ), and thionyl chloride (68.99 g, 57.99 mmvl) under a nitrogen

at nmosphgr 8.« he ek 8P CIIE NS @87 header 5108; 8N G749, Fbni@ 2C 67.20;
heterogenezus reaction mxture that was maintained at 80 C for 2 hours at
whi ch e 35heN1at32 ng material was conpl etely consuned. The sol ution was

Corutt o iR HERALES0) 55 PR kB Tato G By RoUTR 7RSS ot W

t | | T Il gcted b
ime a gol 1@6 o 6r.33¥1§1e@H2l57?i(t FokYf AN D] B%%O(fb’stHyaSMlQ ¢.¢ @g y

filtration ‘hl or oet hyl') - 1H—|n1dazo[4 5- c¢] qui nol i n-4-am ne
(7586 gHz3ZHB6 3M80(t)] a8. SaHzcm{) white solid. The material was used without
further purification. 15 Part B A round bottom flask was charged with a
magnet | MSGh fd@&hgﬂth(@Hl’,’hﬁ%lf BRY 1183.1437 | ni dazo[ 4, 5- ¢] qui nol i n- 4- ani ne
(2.0 g, 8.11 mml), sodium benzenethiolate (1.79 g, 12.16 mmvol), and
anhydrous di net hyl sul foxide (40 nmL) under a nitrogen atnosphere. The
reaction m xture was heated to 100Eﬁm1degi ve a hom)geneous sol ution that

was 20 maintai ned at 100 C for utes a 1 the starting
materi al was conpil fé{@reyylsegﬁ@d}l@é%vﬂnivﬂ L‘b% a“ﬂi’ﬂﬁr ed into rapidly

stirred water (300 ni) which causegiH,a solid to precipitate out of
solution. The solid was collected hy f Itratlonto afford an off- white
solid. The material was trituratef W acetonltrlle and col | ected by

filtration to give
4 SQ]kq‘umolln 4-amne (2.08 g, 6.49

1-[2- (phenyl thio)ethyl]-1Him dd
nmol ) as an of f-

10

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 (3.3 g, 60%
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)-1 H-imidazo[4,5-
c]quinolin-4-amine (20.7 g, 45.49 mmol) as white needles. MS (CI) for C,sH,7CIN4 m/z
455 (MHY), 365, 329, 239
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25 whit

Cal cul ated for C18HI6NAS: % 67.47; %1, 5.03; %\, 17.49. Found: %C 67. 20;
%, 4.95; WiiN3/080252 1H NVR (300 MHz, DMSO S 8. 14 (s,

8.3 Hz,

6.

1-[ 4- (E%%F]WSU

N O=5=0

e powder, m p. 233-235 C. 41 WO 03/050121 PCT/US02/18290 Analysis.

1H) ,PCI/TS0Z68200, J =
1H, S 7.60 (t, J =8.3 Hz, 1H), 8 7.28-7.44 (m 6H), 8 7.12 (t,
8.3 Hz, 1H), S 6.58 (bs, 2H), 8 4.79 (t, J =6.8 5 Hz, 2H), 8 3.48 (t,
M5 (Cl) for Cl8HLI6NAS mz 321 (M), 185, 137 Exanple 7

| fonyl )butyl]-1Him dazo[4,5-c] quinolin-4-amine NH2 N N
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honogeneous solution was stirred af anbient. te ature for 4 hours at
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aqueous SOdI um 20 bi carbonate

b+ di b g&f(a\éhtrlltec\ﬂl\ﬁncfe? ké%fugpt?"gﬁégs)uré ) dffﬂrg a%gioﬁeﬁ oif | i RASHetiar V4a irffRd(20. 7 g,

9 mo need

329 239y chromatography over silica gel (80/20 hexanes/ethyl acetate) to provide N N—d1

15

20

25

30

1—[4—(phenylth10)buty1]-1H—mudazo[4,5-c]qu1nohn—4-armne (7.5 g, 14.19 mmol) as a
colorless oil. MS (CI) for C34H3,N4S m/z 529 (MH"Y), 439, 349
Part C

A round bottom flask was charged with a magnetic stir bar, N,N-dibenzyl-1-[4-
(phenylthio)butyl]—1H—imidazo[4,5-c]quinolin-4—amine (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
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
pink gum. MS (CI) for C34H3,N40,S m/z 561 (MH"Y), 471, 381
Part D

A round bottom flask was charged with a magnetic stir bar, N,N-dibenzyl-1-[4-
(phenylsulfonyl)butyl]—lH-imidazo[4,5—c]quinolin—4-amine (1.0 g, 1.78 mmol), triflic acid
(2.68 g, 17.83 mmol), and anhydrous dichloromethane (14 mL) under a nitrogen
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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42 WO 03/ 050121 PCT/ US02/ 18290 Part B A round bottom fl ask was charged
with a magnetic stir bar, N, N-di benzyl-I-(4-

chl or obut WOy e3bkski2m dazo[ 4, 5-c] quinolin-4-amne (7.0 g, 15.K8/wswii$290sodi um
benzenet hiol ate (3.46 g, 26.15 mmwol ), and anhydrous di nmet hyl formam de (77
mL) under 5 a nitrogen atnosphere. The reaction m xture was heated to 60 C

tO gl Vewﬂh Q@tﬁ%ffkﬂﬁ'@ﬁsusfhe Bk iy 1§yér9%ré/@§ntsrﬁédﬁ£rﬁi t&fcaHcefitatéd dler 4 hours at

e starting material” was conpletely consuned. The cool ed
soI ut| omduml mpesstiet to affect] éohglvt@ewwmsﬁyi Hrsomateralayies leélteérby The | ayers were

separated. The o ani c th,s ium

bi car boﬂg?@a@ﬁff iOffer Sdc‘ﬁ%l%ii(m ‘\ﬁgﬁ]ﬂffdﬁle %Ile%%ﬁlgnrﬁ% (g\ggeegh ﬁ? 'E@?}gd and
then 10 W&&%ﬁé@%ﬁyré&ﬂéﬁamde@%&eécewrﬁ@ﬁ@fcﬁglw14114‘(pﬂe@ly1aukf@m)bhm]slm| The
materla? was purified "by c ronatogr&i)hy over silica gel (80/20

hefane singitlgd[4,5edquineljn-#anproid Peg, N hlte needles, m. p. 175-177 °C.

el R by 5\ S 0 Sl 1
Part C &314\% D4boit qmA7 ask was charged with a magnetl c stir bar,
N, N- di benzyl - PUF (phenyl t hi o) butyl ] - 1H-i ni dazo£4 5- gw nol i n-4-am ne

(3. 64 g'HHNMB (ﬁﬁ@)MHaWS@hIS@rldf@r X% 88-¢iL(d, T s& HZGH@h z®ic acid

5 i nur 841 Bt b9 b 35 O itRel © 53 26 b P 2t 1Fy e iy 352495%{"” e
ﬁ%‘oreg} (CFRE 3 49 gqf Qs Oyl 714! 83381 E%—S@'S‘ﬁi OF) V5. oP@h! 211rj, 8ness @9 bet ween

rma ueous so Um carbonate. The'layers were separated. The
or gani copjayer was washed vvlth brine, dried over anhydrous sodi um sul f at e,
filtered and then concentrated under reduced pressure to afford a red gum
The mat ¥S €D fa ey Oetim/ D8 @dnaldyr aphy over silica gel
(di chl oronmet hane) to provide N, N-di benzyl-I-[4-
(phenyl sul fonyl )butyl]-1Himdazo[ 4, 5-c] quinolin-4-amne (2.85 g, 5.08
mmol) as a light 25 pink gum VB (Ekamf)larﬁ C34H32N402S ml z 561 (M), 471,

381]&- drg;;za '-A\I ro n bOtt ﬁﬁ%‘w\"\ﬁ jrlaqu& yﬁﬁ%&@%’fﬁ %“’Liegufm. 2a£1 anm ne

(1.0 g, 1.78 rrm)l) trlfllc acid (\12168 g, 17.83 mmol ), and anhydrous

di chl oronet hane (14 nlL) under a n| ;f ?
I

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]-1H-imidazo[4,5-c]quinolin-4-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 CooH3oN4S m/z 467 (MH"), 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)butyl}-1H-imidazo[4,5-c]quinolin-4-amine which
44



30 atnosphere. The reaction was judged to be conplete after stirring at
anbi ent tenperature for 24 hours. The solution was partitioned between
chl or of or moansd)serecess aqueous sodi um hydroxi de (20% . ThedTayseeasaser e
separated. The aqueous | ayer was extracted 43 WO 03/050121 PCT/ US02/ 18290
with chloroform (3x). The organic | ayers were conbi ned and then

concent GRS ( e &S F0tek ades)/dtByltacEtaR evidd. The
mat er i af’vg%/\g%lpurl fclhéfJS ?;%F%ﬁfgmgﬁa%ﬁgﬁ)gver Sili cg:h el (8%/%0

di chl or tirgtrixce(dsd 0408 Inma) av olighd erang seled. WHiSt(ED) @é%ddimMéﬁn/Was
recryst aéé Q\%ﬁ%f biglgcet onitrile to give 1-[4-(phenylsul fonyl)butyl]-1H 5
i m dazo['4) S*¢] i rn-4-amne (0.32 g, 0.84 nmol ) as white needles, m p.
175- 177p&et ¢ Anal ysis.. Cal cul ated for C20H20N402S: %C 63. 14; %, 5.30; 9N,
14.73. Found: % 63.14; %1, 5.24; 9N, 14.77 1H NWVR (300 MHz, DVMSO 8 8.15
(s5 1H), 8 8Using(tbe general gueghodrof Bxampleg’ Pag®, \V-dibenzyls1-4- 71 (m 1H), 8

7. 60 3H), 6 7.44 =. 8 1H. 6, 7 - dog 1H), 6
6 50 \ 1bmetutsulipgtiodf LS Fraghidin Syfine .55 g9 05 sy s 1D D
L8 i Bt S ol (Do Snpanmstote 6, (M5, £
a e - -(ne Sul1on u - | 0] ¢ -C ul n- 4- am ne
NHerpN hajesial Nawses@allﬁféﬁtfrm Bﬁ/h?@olﬁﬁé %%Pé&oﬁg{fﬁ%ﬁk&fm@%%ﬁ 38Part B,
N, N-di b | - 1~ (4-ghl - 4 4, 5- i nol i n- 4- ani 5.0 g,
10,90 midemED o sk ARAR K agipineor ol 5, > el auinolin-d-amne (5.0 9

1A ( maidapstshicaldamkied for UkH AN PG 56.68 oaiin 6170n9N, dffiGle Fosndigb€odi um
t hi omet hoxi'de (1.16 g\ﬂ 16. 48 nmmol ). The material was purified by
chr omat 8633pHyl. 68t 7Y, i7c¢H gel (80/20 hexanes/ethyl acetate) to provide

the pro ta LA a iKt.,. Qr 9H30N4S
e 267%9@@ (3@@1};9&13,@?4%%%?@&2 (QFHR DO, §558 91z, 115 5 163 da, § 218 £2
Hz, 1H), 8 7.45 (t, T = 8.3 Hz, 1H), §7.27 (t, T = 8.3 Hz, 1H), § 6.59 (bs, 2H), 84.65 (t, ] =
6.8 Hz, 2H), §3.19 (t, J = 7.8 Hz, 2H), 5 2.93 (s, 3H), & 1.99 (m, 2H), & 1.74 (m, 2H)

15 MS (CI) for C;sHgN40,S m/z 319 (MH"Y), 239

Example 9
1-[4-(phenylthio)buty1]-1H—imidazo[4,5-c]quinolin—4-amine

NH,

“fl P
N
ES

20 Part A
Using the general method of Example 1 Part D, N-(4-{[rert-
butyl(dimethyl)silyl]Joxy }butyl)quinoline-3,4-diamine (101.21 g, 292.90 mmol) was
cyclized to 1-(4-{[fert-butyl(dimethyl)silyl]oxy }butyl)-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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Part B 25 Using the general nethod of Exanple 7 Part C, N, N-dibenzyl-I-[4-
(met hyl thi o) butyl]-1Hi m dazo[ 4, 5-c] qui nolin-4-amne (4.91 g, 15.52 mol)
was oxi di weh3/ose121 PCT/US02/18290

N, N- di benzyl -1 -[4- (et hyl sul fonyl )butyl]-1H i m dazo[ 4, 5- c] qui nol i n-4-am ne
whi ch 44 WO 03/050121 PCT/ US02/ 18290 was purified by chromatography over
silica $80/ 20 hexanes/ethyl acetate) to provide the product (4.53 g,
9.08 nmol) as a light orange solid. Ms (Cl) for C29H30N402S nmiz 499 (MH),
409, 319 Par ﬁlsmgahugmgalmtmh@bwfeﬁ}sarnm@ﬂ ot Fofl-(fxddiepte 7 Part D,

N, N- di ben I

(4. Sg g% @X@gnﬁhél ﬁl&ﬁﬁé}t‘%g@m éaa &' % L]qumohme ?'i‘zz ? %41158'@ I%Hioﬂodvésn 4-am ne
1- [ 4- (mekfuydedib flQW-){|[t¥ﬂbﬁlﬂ§']ld1ﬁ1@tﬂymsﬂﬂ}@c[y‘}blﬁy1}-]1(H:lirﬂﬁh:td‘[44—ca]qiunehneTﬁé-

material was recrystallized fromnethanol and water tq afford the title
cofipoun@xide.(3819 g, 11816 mmel))whish weh tselatedowithant fysther pprficaton agatahy Anal ysj s.
Cal cul at ddfor C15H18N402S: 9% 56.58; %4, 5.70; %N, 17.60. Found: %

56. 33; 145.63; 9N, 17.41 1H NMWVR (300 MHz, DMBO S 8.22 (s, 1H), S 8.06
(d, J =P8 Hz, 1H), 6762(dJ 8.3 Hz, 1H) S 7.45 (t, J = 8.3 Hz,
1H, 6 7.27 (t, J = 8.3 Hz, 1H 66.59(b% 6465(tJ:6.8Hz,
oH). 6 3.19 (Ysinggthe genegalmpethod of Exprgple éP éF()“ .99 (m 2H), 6 1.74 (m

2 i e e o
20 0Par t nfinbly iwag atnlrt&lt@letn@lt@&ﬂﬂb{hd@‘eﬂfbu@déimbmymsmd]mw}j;utpd.)(lﬂ { [tert-
m%ll) ( S\A)gue tarz]%>/[|4)5S é]lqglln]oﬁr)f %}an?iﬂ(te.yjrﬁg um'a?e?iai was trlturated SVith gthgd eq}]fer a9’ 292.90
collected by filtration to afford the product (21.54 g, 58.12 mmol) as a light brown solid
which was used without further purification.
Part D
15 Using the general method of Example 3 Part C, 1-(4-{[zerz-
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 C14H6N40 m/z 257 (MH™), 185
Part E
Using the general method of Example 6 Part A, 4-(4-amino-1H-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]quinolin-4-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 fluted paper
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cyclized to 1-(4-{

[tert-butyl (dinmethyl)silyl]oxy}butyl)-1Hi m dazo[ 4, 5-c] qui noline using
triethyl wadeseorzmte (65.11 g, 439.35 nmmol ). The product KCABUH24$29210. 93
mmol ) was 25 isolated as a brown oil and used w thout further purification.
45 WO 03/ 050121 PCT/ US02/ 18290 Part B Using the general nethod of Exanple
1 Part & ordviaé: Soluti i .86 g, 2.47 mmol) was isolated as

but yl (dﬁ%%ﬁé?f%ﬁ%ﬁ%sxoﬁt olIJlf ﬁh)e-tlltlle—bl-ciorr?ipggg%fo48,65%c] qui nol)i ne (42.2 g, 118.69
mol ) wahite nesdiisz sl 1 58-16Q 2C.

(44, 10 §pdlybe, CoAAS lonhyabhoNs U 6 Q¥ ettt s e B B bR on s o
tan sojg)i}ﬂ.s_ﬂa%NChé._% ng the general nethod of Exanple 3 Part B, 1-(4-{
b;tyl (di'net hy

[tert- silyl]oxy}butyl)-1H i m dazo[ 4, 5-0% ui nol i ne- 5N- oxi de
(44. 10 YI-NMR.(800 Mz, DMBPD) wsl Sa(si HAY, 6B.00(dod 8.3 8z11H)10{7.63 (d, T =8.3
[tert-butyl (dinethyl)silyl]oxy}tbutyl)-ILH. i o] 4, 5- cl.quinal i n-.4- am ne.
The mat HEi H&),Ms“t &iiﬁlggléﬂ ]Hst$7@%r(§‘l’ 539*@(9%77#9 Q%Ilﬁ']]éc#gtr‘}i}ﬁbgfzﬁ)t ation
to afford,the p C Oy _ Ne! r olid which
was useﬁ%%/i({)ﬁcm?r'ggtzr ?ﬁér%%pﬁqlftﬂfzg?jl %I%ﬁﬁgr% tb(@s({@ @i %%6? rggl\f\g}eIZer al net hod
of Exanpisﬁgcii) fare oﬁfole otz 844 DLy, 185 o .

but yl (di met hyl )S|2I yl'Joxy}butyl)-1H i m dazo[ 4, 5-c]quinolin-4-anmne (21.5 g,
58.02 nmol) was converted to

4- ()4- am no-| H i m dazo[ 4, 5- c] qui nol ’&nr]%é/hé butan-1-ol. The material was
triturated with cold nethanol (O (]3 a collected by filtration to afford
the product (13. 92[49(m&HyldEo)buel]) 1 AMirmiiazofEsS-dlgemholin-hemine f ur t her
purification. M5 (Cl) for 20 Cl4H16N40 mz 257 (M#), 185 Part E Using the
general nethod of Exanple 6 Part A, 5'2(4- am no-| H i mdazo[ 4, 5-

c] quinolin-1-yl)butan-l-ol (5.0 g,nTS nmmol ) was chlorinated to provide
1-(4- chlorobutyl)-IHimdazo[4,5- i Nl i n-4- ani ne (4.92 g, 17.91 mol)
whi ch was isolated 25 without fu
Part F

Part A
Using the general method of Example 6 Part B, except that the reaction
15 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-(methylthio)butyl]-1H-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
g, 2.30 mmol) was isolated as white needles, m.p 163-164 °C.
Analysis. Calculated for CisH;sNsS: %C 62.91; %H, 6.34; %N, 19.56. Found: %C 62.70;
25 %H, 6.19; %N, 19.45
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Usi ng the general nethod of Exanple 6 Part B, except that the reaction

tenperature was | owered to 80 C

1- (4- chl owwbastogoied | H-i ni dazo[ 4, 5- c] qui nol i n-4-am ne (1.5 RET/GR04G8829001 ) was

converted to 1-[4-(phenylthio)butyl]-1Him dazo[4, 5-c]quinolin-4 30 am ne.

The resulting solid (1.53 g) was dissolved in acetonitrile (90 nL) and

br ought 1 i r ) a addt he gresul ting

m xt ure ﬁg}Mﬁgg({)d}gd%fﬁl\r&g@&%%hG H%abr?&(%e@ gndsv?ﬁgnﬁ?ﬁg charcoal was

r enovedyy1H), Bwramtqtqn: 8I3 1@ g b aR6dt, papted Fe 1H),\Ab. ssz(t&sm)aﬁ 4PE2T(tIIS62/ 18290

to provide a colorless solution. The title congound (0 E% 5.45 mol ) was

i sol at ea6a’r§z ZWE%SQé@JI%@SHﬂBHL@Blﬁ%G 8D, Aap3&-d = bélH?u b &d-2Bkp-

C20H2 S %&%4 o, 5.79; 9%\, 16.08. Found: %C 68.70; 9%, 5.74; 9,

16.08 5 Tll 0 MHz, DMsO 8 8.18 (s, 1H), 6 8.05 (d, J = 8.3 Hz, 1H),

S %63 Hpg7 avipiagét, J = 8.3 Hz, 1H), S 7.26 (m 5H), S
%4 7. il\%b C%)mfgjblﬁigﬁésgg bsgM I—gl 4.62 (t, J =6.8 Hz, 2H), 8 3.00 (t,
= 7.3 Hz, 2H), 8 2.00 (m 2H), 8 1. 61 (m 2H Ms (Cl) for C20H2ONAS ni z

349 (M), 185 10 Exanple 10 1- [é?é%@?¥yithlo)butyl] -1 Himdazo [4,5-c]

quinolin-4-amne NH2 NN \> A Using the general nethod of

Exarml e 6 Pariphy 1&>qse(ﬂietﬁ§1§nfanspmﬁpuHamd&o(zeﬁmqmmolnm%mel owered to 80
C, 1-(4-chlorobutyl)-1Him dazo| 4 c] quinolin-4-amine (1.5 g, 5. 46 mmol)

was converted to 1-[4-(nethylthio tyl]-1H ym dazo[ 4, 5-c] qui noli n- 4-am ne
usi ng sodi um t hi onet hoxi de (0. 884 Q&Eg/ﬂﬁél) in lieu of sodium

(X726 g) was dissolved in acetonitrile
I velted charcoal (0.7 g) was added, the

benzenet hi ol ate. The resulting spli
(40 nmL) and brought to refl ux.

resulting mxture was heated 2 reNux for 5 mnutes and then the
charcoal was renoved by filtration thropgh fluted

10 Part A |
Using the general method of Example 1 Part A, 4-chloro-3-nitroquinoline (107.7 g,

525.87 mmol) was converted to 5-[(3-nitroquinolin-4-yl)amino]pentan-1-ol using 5-
amino-1-pentanol (79.82 g, 788.81 mmol) in lieu of 4-amino-butanol. The product
(117.22 g, 425.77 mmol) was used without further purification as a dark yellow solid. MS
15 (CI) for C14H7N305 m/z 276 (MH"), 224
Part B
A round bottom flask was charged with a magnetic stir bar, 5-[(3-nitroquinolin-4-
yl)amino]pentan-1-ol (5.0 g, 18.16 mmol), and thionyl chloride (40.78 g, 0.34 mmol)
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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paper to provide a colorless solution. The solution was concentrated under
reduced pressure to give a solid that was recrystallized from

acet oni t riMoen3/ofte1titl e conpound (0.66 g, 2.30 mMmol) was RCIOUswRAgRIas white
needl es, mp 163-164 C. Analysis. Calculated for CI5HI8NAS: %C 62.91; 9%,
6.34; 9N, 19.56. Found: %C 62.70; 25 9%, 6.19; 9%\, 19.45 47 WO 03/050121
PCT/USOI;’%%%QO 1H NWVR (300 MHz, DMSO S 8.21 (s, 1H), S 806 (d, J =28.3
Hz, 62 (d, J = 8.3 Hz, 1H), 6 7.44 (t, = 8.3 Hz, 1H) S 7.26
(t, J = 8.3 Hzingld)genbrab nizthodosf, E)@H)ple @Part Bze:(qept that:the Featipg | 6 2.50

37 3&2@%@@ s ared fo SorC ardpbioRs D 5B tiefindy @gme@%as?elﬁg P
cz]ur)lrjlt)%/: n- i am ng(’vqﬁlhg%kﬁﬁh yﬁmkg%%Ythio)géﬁl ng he&gléﬁgﬂrlm ur?g}[ od of

Exanpl edeulﬁﬁrthloﬂwthéxnib (bAB£31NH#0 mIqoiJ) iroligme spdiom tengenetisiphted Thenol ) was
converted to 5-

i mo- 1TSHECAZE & 10 b0 ”°'s'1s§>1a‘% gl foy ARE R BRcy R a3y

pr oduct s2én%or ¢4 0 Y8sMIse 7 tfpout further purificati on as a
dar k yef?léd\}v]%oﬁug op & i%\?( B f o R 71803 2 276 (MH+), 224 Part B A

round bBattdm f | ask vvas char ged vmth a rragnetl c stir bar,

t5hl[ f)ﬁylni E:Lf)gﬁ noI ?Yé‘l %@%%@ er @[Sﬁ H?Et%)éen )gt pher zdehe

rg@act i ORitfqkineli8- 4\1@151118?3512@@ {®48 kol Wagredece@tamﬁktsnogeneous sol ution that
was maintained at 80 C for 1 hour at which time the startin gﬂterlal was

conpl et éh?th&bhlgmm]qmﬁéhwﬁéﬂlp@@%@ﬁ@ % 0% B FCh BaR isdatefr essur e

without further purification as a brown oil.
Part E
Using the general method of Example 1 Part D, N*-[5-

15 (methylthio)pentyl]quinoline-3,4-diamine (%.89 g, 10.48 mmol) was cyclized to provide 2-
butyl-1-[5-(methylthio)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.

Part F

20 A round bottom flask was charged with a magnetic stir bar, 2-butyl-1-[5-
(methylthio)pentyl]-1H-imidazo[4,5-c]quinoline (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 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 preésure to afford 2-butyl-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-
c]quinoline-5N-oxide (2.40 g, 6.15 mmol) as a tan solid. The material was used without

30 further purification.
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and the resulting oil stirred in water nmade basic (pH 10) with solid sodium
carbonate. The resulting solid was collected by filtration to afford

N- ( 5- chl owmpwsrisgi2) - 3- ni t roqui nol i n-4- am ne (4.80 g, 16. 32amusop/1sdch was
used wi thout further purification. 48 WD 03/050121 PCT/US02/18290 Part C
Usi ng the general nethod of Exanple 6 Part B, except that the reaction
terrperapgd{§was | owered to 80 C, N-(5-chl oropentyl) 3-ni troqui nol i n-4-am ne
(4.75 g, 6.17 nmmol) was converted to

N-[ 5- (et hyIUblng)thmgetnybta]ln&thudtqf&q&anmlﬂ3BamBaﬂthéyldsﬁng 5 sodi um

t hi t I At Th
pr :)glrjrgt ne%thglgulgonfl)@ %XI]%fW%4 (;a%ﬂlé S t'h°§( %@ur%ﬁgﬁ%gﬁ% Pff)?%:at |eon ag a
light yghlfawd 8 ?)kéxﬁilde Mﬁul(yﬂl)[S-f(ﬁlétk@hﬁm;ﬁm@lmH—l&ﬁ@azbl‘d‘ﬂ'ﬂquﬁ%ﬁn 417 Part D
Usi ng the general nethod of Exanple 1 Part %mst hyl t hi o)ﬁentyl] 3-

105 n|h t Ir mqmendlhcmesdl-ltam qqﬂ;lcl@ﬂfg) yas ngsqlgeqmcytowégler( pdeand rought ig
t t t
I( g& a%/ eE? t&ﬁ:@ﬁ%(te}i gﬁ%rggal ‘! )r\???s acﬁf[eﬁ%@ ?ne(r%sv.gt?n mﬁtgﬁe%s%a kgl was

erp Icatron as a Part E Using the
gener al tg75t ApfteRfanEx@mahe charddar wabrenirefl by ¥tration through fluted paper to

o or SRR o B S BB U ™
The mat frmj[dgg a[wgscr]gﬁg@hléﬁ gr%g ?Sﬁp&mﬁwam%@lak white &@édlésehhyl

acetate 6.15 mmol ) as l'i ght brown oil.
Papt F 203-A75 eand bottomflask was charged with a magnetl c stir bar,

2-butyl -1 met hyl t hi t 1H-imd 4 5- i nQl i , 6.15
ol ) naaabiso i 91 CotEpNCsSF «a:‘gi‘?é%f%?%a@pb%ﬂﬁhgﬁa?ﬁﬁn%%@élgg, 19 68
nmol ) vvgfsgdggf7%étg|d@q4vg65e to the solution over 10 m nutes and the

reacti on was T at anbi ent tenperature for 30 nmnutes at which tine
the st alHiNIIRVBOSMEE, DIESO) 680 letdel v ScOHzuEN & TThle(ds b3t 3 B, Mkls 57541

Phe | By L ibHs, Db orat. ) ke 1on.g LR 605 en He ba L eliwia HeibPar ca
aqueous ;5adi ym LG BPNA £95 (5, 3H), §2.92 (t, I = 7.3 Hz, 2H), 5 1.76 (m, 6H), & 1.54

(m, 2H), 5 1.46 (sextet, J = 7.3 Hz, 2H), $ 0.99 (¢, J = 7.3 Hz, 3H)

MS (CI) for CaoHasN4O,S m/z 389 (MH")

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

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]-1H-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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and brine, dried over anhydrous sodiumsulfate, filtered and then
concentrated under reduced pressure to afford

2- but yl - | wioses(osezhy| sul f onyl ) pentyl ] -1H i m dazo[ 4, 5- c] quirgal/iSveA&Me oxi de
(2.40 g, 6.15 nmol) as a tan solid. The material was used w thout 30
further purification. 49 WO 03/050121 PCT/US02/18290 Part G Using the
gener al Qfford the product (3.78 g,

(et hyl su foﬁgfg%gﬁﬁé lgﬂéfﬁﬁfgggﬁﬁab?g?%ﬁF%gFlne 5N—£&|de &2 i% g, 6.15
mol ) wa3.62 amholatea light ypwuisdiéd which was used without further purification.

2- butyI-I-%ﬁ (met hyl sul fonyl ) pentyl ]-1H i m dazo[ 4, 5-c] quinolin-4 5 am ne.
The resHpf g SO|Id (2.24 g) was dissolved in acetonitrile (40 nL) and
brought to tglme chietd YRdBRSH 6 Be0H 11 PagF, Masetifderb-and the resul ting

m xture was heated at reflux for 5 minutes and then the charcoal was

r elrﬁoved (mythyithlo)pamyb]nlltlhnwgh[4f$ alaeinofinp 78 & 12H%%med) Way exidizeddpdnn
t
1 dazo PPt TR gHb s SO IEL D s M BBl M 12.62 L

need| €S mufid] whichOvasASo14t68 @s a Arado¥idiagd uésdl withaat pdrificatiof20H28N402S:  UC 61. 83;
%, 7.26; 14. 42. Found: 0/&: 61.58; 9%, 7.27; 9%\, 14.36 1H NMR (300 Mz,

DIVBO)SPBTt@:ldJ 8.3 Hz, S 7.61 (d, J—83Hz 1H),87.41 (t,
; 8. 3 HZ H)Uém% tée ggrfgél(r{le]thad &@caggpl_gi% Qnélﬁgﬁ }P—?S- 3H) SS42532( E . JJ =
7. ﬁ’) HZ (ﬁb&xylsﬁfdnylﬁaeﬁwﬂ Eflimidzal454c]qamplittHN-dxide WY se2t@mmo)wag, 3 He,
2H ., mfe(;glgr?azq(ji[ to prov1de 2- mel_t%yl 1—@—(meth§lsul}ony8per%zlﬁ Fl'%—? azo[m 5—c](§1181r?ol£nwj)
ﬁHrert Rly :%nk?elo% l’%\rfgglgﬂll@éﬂlf‘d%é’sl AR ALY With hEktbAugir 200 4oRetd Dby filhiich ¢ anm ne
afford the title compound (0.8 g, 2.31 mmol) as an off-white solid, m.p. 235-240 °C.
Analysis. Calculated for C;7H2N40,S: %C 58.94; %H, 6.40; %N, 16.17. Found: %C
15 58.77; %H, 6.34; %N, 16.39
'H-NMR (300 MHz, DMSO) & 8.02 (d, J = 8.3 Hz, 1H), 3 7.60 (d, J = 8.3 Hz, 1H), 6 7.41
(t, 7 =8.3 Hz, 1H), § 7.25 (t, J = 8.3 Hz, 1H), 8 6.49 (bs, 2H), 6 4.50 (t, ] = 7.3 Hz, 2H), )
3.12 (t, J = 7.8 Hz, 2H), § 2.92 (s, 3H), § 2.61 (s, 3H), & 1.86 (m, 2H), & 1.74 (m, 2H), &
1.53 (m, 2H)
20 MS (CI) for C17HxN405S m/z 347 (MH"), 267
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Part A Using the general nethod of Exanple 1 Part D, 1V4-[5-

(met hyl t hi o) pentyl ] quinoline-3,4-diamne (4.53 g, 16.37 mml) was cycli zed
to provi deas3/dei2met hyl -1 -[ 5- (net hyl t hi o) pentyl]-1H i m dazgMy®2agxgai nol i ne
using 1,1,1 trimethoxyethane (2.95 g, 24.6 mmol) and pyridi ne hydrochl ori de
(0.1 g). The material 50 WO 03/050121 PCT/US02/18290 was triturated with
ethyl ether and collected by fi Itrp,gdngmeq?,) afford the product (3.78 g,

12.62 mmol ) as a light brown solid which was used w thout further

purifi cati on. 2Rgryl-1H5siethylsfonyBpent dl- L fsintidarobs, 5@%@1’1@-th F,
2-methyl -1-[5 5 (methylthio) pentylb]JHlH-l m dazo[ 4, 5- c] qui nol i ne (3. 78 g,
12.62 nmmol ) was oxidized to 2-
met hyl -1 -[5- (et hyl sul f onyl) pent '} ydazo[ 4, 5- c] qui nol i ne- 5N- oxi de
(4.38 g, 12.62 nmmol) which was |s¢,t as a tan solid and used w t hout
purification. Part C Using the &r alN met hod of Exanple 3 Part B,
2-nmethyl-1-[5 10
(met hyl sul fonyl ) pentyl ] -1 Him dazo[ 4, 5- ¢] qui nol i ne- 5N-oxi de (4.38 g, 12.62
mmol ) was am nated to provide

2-met hyl -1 -[5- (et hyl sul fonyl)pentyl]-1H nmazo[ 4, 5- c] qui nol i n-4- ami ne.
The resulting solid was triturated with acétonitrile and col |l ected by
filtration to afford the title conpound (0.8 g, 2.31 mol) as an off-white
sol i d, Aﬁa{g[ 235 240 C. Analysis. Calculated for C17H22N402S: %C 58. 94; 9%,
6. 40; 5. 1 Found: % 15 58.77; %, 6.34; %\, 16.39 'H NWR (300 MHz,
D|V8@O) 328 02 Ifs‘?né Ee&riﬁ rﬁ&hodbﬁ%x%ﬂe@%aﬁd) 1\34— —8 g HZ 1H) 5 7 41 (5 J
3 Hz (meghyltblo)man@molmeé 4rdigmipe (425-’1)g 1§.33 I@tzol()évase;whzeé t? 26—’1113(131 3H), 6
86

z

a7 bRt PRt SRl Poc s B30 el P AL D™,

[ 5- (et bylssuhinenyuhd penidink hydrbcldotide (ar @).[ Phe matetialguasn aiiturateth with aehyl
ether and collected by filtration to afford the product (3.25 g, 10.37 mmol) as an off-white

7.
1.
m

10 powder which was used without further purification.
Part B
Using the general method of Example 11 Part F, 2-ethyl-1-[5-(methylthio)pentyl]-
1H-imidazo[4,5-c]quinoline (3.25 g, 10.37 mmol) was oxidized to 2-ethyl-1-[5-
(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinoline-5N-oxide (3.75 g, 10.37 mmol)
15 which was isolated as a tan solid and used 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]-1H-imidazo[4,5-c]quinolin-4-
20 amine. The resulting solid was recrystallized sequentially from ethanol and acetonitrile to
afford the title compound (1.4 g, 3.88 mmol) as off-white needles, m.p. 189-191 °C.
Analysis. Calculated for C1gHN4O0,S: %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, ] = 8.3 Hz, 1H), 6 7.61 (d, } = 8.3 Hz, 1H), $ 7.42
25 (t, T=8.3 Hz, 1H), § 7.26 (t, ] = 8.3 Hz, 1H), § 6.45 (bs, 2H), 8 4.50 (t, J = 7.6 Hz, 2H), &
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NH2 NN N Lo O Part A5 Using the general nethod of Exanple 1 Part

D, 1V4-[5- (nmethylthio)pentyl]quinoline-3,4-diamne (4.53 g, 16.37 nmol) was
cyclized wo @/soizyl -1 - [ 5-(net hylthio)pentyl]-1H i m dazo[ £Cyjogusol i ne
using triethyl orthopropionate (4.3 g, 24.56 mmol) and pyridi ne
hydrochloride (0.1 g). The material was triturated with ethyl ether and

col!ect eqoly J‘;)y\i,\g%f}t bR s 20S(, 9th Sligy, prOCyLS) (S3BF .83 AmdZEEni )4 as an

of f - whi ‘ch " was” used W|t her "purification. Part B
Usi ng t g, 21 @riass @ie,tszgiSQfsslitgarm’ve H213Hart F,

2- ethyI-I-[5 (rmethylthio pentg/ H-|mdazo[4 5-c]quinoline (3.25 g, 10.37
mol ) wadS 66d) dordex I4N4Q2 g 3ol g—) 281

(et hyl sul fonyl ) pentyl] - 1H-| m dazo[ 4, 5- c] qui nol i ne-5N-oxi de (3.75 g, 10.37
mmol ) 15 which was isolated as a tan solid and used w thout purification.
Pagt C Using the general met hod ofE;qujmﬂe 3 Part B, 2-ethyl-I-[5-

(met hyl sul f onyl )fentyl -1Him dazo{ cl qui nal i_ne- 5N ﬂm de (3.75 g, 10.37
mmol ) was am nat-Ed(me plgiqn(y@penty] 1H—1rmdazo[4 5-c]quinolin-

2-ethyl -1-[5-(nmet hyl sul fonyl ) pent WH.- 1H-i m dazo[ 4, 5-c] qui nol i n-4 20 am ne.
The resulting solid was recrystalij Zed sequentially from ethanol and
acetonitrile to afford the titlH Qund (1.4 g, 3.88 mmpl) as off-white
needl es, mp. 189-191 C.  Anal ysi caYcul ated for CLl8H24N402S: 9% 59. 98;
%, 6.71; 9%\, 15.54. Found: %C ;1 %4, 6.68; 9%\, 15.64 1H NWVR (300 MHz,
DMSO 8 8.01 (d, J = 8.3 Hz, | (d, J =8.3 Hz, 1H), 8 7.42 25

(t, J =8.3 Hz, 1H), 8 7.26 (t, J = 8.3\ Hz, 1H), 8 6.45 (bs, 2H), 8 4.50
(t, J = 7.6 Hz, 2H), 8 52 WD 03/050121 PCT/US02/18290 3.10 (t, J = 7.8
Hz, 2H), S 2.95 (q, J = 7.3 Hz, 2H), S 2.829s, 3H), S 1.85 (m 2H), S 1.74
(m 2H), S1.55 (m 2H), S 1.38 (t, J = “z, 3H)

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

10 (methylthio)pentyl]quinoline-3,4-diamine (4.53 g, 16.37 mmol) was cyclized to 1-[5-
(methylthio)pentyl]-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]- 1 H-imidazo[4,5-c]quinoline-5N-oxide (4.73 g, 14.19 mmol)
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-[5-(methylsulfonyl)pentyl]-1H-
imidazo[4,5-c]quinoline-5N-oxide (4.73 g, 14.19 mmol) was aminated to provide 1-[5-
(methylsulfonyl)pentyl]-1 H-imidazo[4,5-c]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.
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M5 (Cl) for CL8H24N402S mlz 361 (MH), 281 5 Exanple 14 1 - [5 -(methyl

sul fonyl )pentyl] -1 Him daz o [4, 5 -c] quinolin-4-amne NH2 NN \> N

O 0 Partwldmsegit he general nmethod of Exanple 1 Part D, AAy(92/18290

(et hyl t hi o) pentyl ] qui noline-3,4-diamne (4.53 g, 16.37 mml) was cyclized

to 1-[5- (nmethylthio)pentyl]-1H i m dazo[ 4, 5-c]quinoline using triethyl

or t hof OAE@FY% ( afflaBed %%c?@zomb) 0/@5*7 PO 908, BTN, Q6B 0Foa@l:(BC1 g) . The
Y95 go 14,19 nmo

pr oduct was isolated as a brown oil and used without
f ur t her 5p0t; %oHg 1060 %N, R& 10 B 15 Usi ng the general nethod of Exanple 11 Part

Em)ll) Lot @Rgﬁ@@lﬁl@%ﬁ@ 950 (ST H3%08 84 20.5198519) 18§ §FePa, 9= 44 19

(et hy'@g rg%'%@zﬁgty% %ﬁ&'m)dsmbﬂa 508 4N k) 6 SN bER 5(44617@ D= 14.19

nol ) was | ate tan s6l'id and used without further

pursi fi caRirgs.2HYa8 8.08 (80 Up8Hy, 2HR agza%(saBHn)e& hodl (mfl =X izl 2HE a3 B,
1-[5-(met hyl sul fon I)pentyl] 1H im dazo[ 4, 5-c] qui noline-5N-oxide (4.73 g,
14. 19 nfro) sl 4himadt®d to provide 1-[5-

(et hyl @? Oﬁj k4, 5-c] qui nol i n-4-am ne. The material was
purifi eE&g )é‘?i)(g%? bé% g%’/éj{ﬁg | ca gel (95/5 dichl oronet hane/ met hanol )
to afford a light vyellow solid. The solid was recrystallized from di net hyl

formam de to give the title 25 co ound $0.43 g, 1.29 mmol) as a |ight
yel l ow, granular solid, mp. 199- mple 153 WO 03/ 050121 PCT/ US02/ 18290

oD L5181 sy, ﬁflet%‘?‘!}‘go%%%%l] Y Biahfhi4 ¥4 WMinel 6. 85 Found:

Part A
A round bottom flask was charged with a magnetic stir bar, N*-[5-
(methylthio)pentyl]quinoline-3,4-diamine (3.17 g, 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 heptanoyl 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
resulting 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)pentyl]amino } 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 round bottom flask was charged with a magnetic stir bar, N-(4-{[5-
(methylthio)pentylJamino }quinolin-3-yl)heptanamide (4.44 g, 11.46 mmol), pyridine
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7.62
Hz,
7.8
1.4

NNR(300 MHz, DMSO 8 8.20 (S, 1H), 8 8.04 (d, J = 8.3 Hz, 1H), 8
J 8.3 Hz, 1H, S 7.44 (t, J =8.3 Hz, 1H), 8 7.27 (t, J = 8.3
8 6 90 @@3so122H), 8 4.61 (t, J = 5 6.8 Hz, 2H), 8 3. PCT(WS02/18290
8 2.92 (s, 3H), 8 1.91 (p, J =7.6 Hz, 2H), 8 1.73 (m 2H), 8
2H) M5 (Cl) for Cl6H20N402S miz 333 (MH) Exanple 15 10

2-hexy! mnlalopribfE /14! eitkldre Ahd brylfsus Bl A8HIS0 Frighaaémoliirdgef- am ne N2

NNNO A round bottom flask was charged with a magnetlc

stir bala;mosph@a- Tha:rmahtydnt Was))qgigcd 1ol ecpoimpdate plerstigring afreHex (031 QyIs.11. 46

mmol) a dr ous 6, nL

osul t1 ngenoAbge e ebid Fniched eulel stppfiy e Aht SRRFOTR IBEROREE, 20
the coolsgehrsigd, Utiestgiras 1@@9@% pagedhant aneykd afhdik dedi(h. Horba@ate TAd6 1
mmol ). The reaction was judged to be conplete after stlrrlg(geaat a%fl ent

t edper abuine, dried oyerramhydrons sodivmzn] fptesfiligsedanddhery E‘EFIQSPHH@P PR &St essur e

and the resulti t Th
yer o st kg el 2inexdB T RAIIARG B IRSR GO P MMARE B EE . T
aqueous 193 miiRbh ia¢ a bEenabik which Wid used “ﬁthbmcfurthmqmrmmlayoh ous sodi um sul fate,

filtered and then concentrated under reduced pressure to afford N (4-{
[ 5- (et Wt@n o) pentyl ] am no} qui nol i n-3-yl ) heptanam de (4.44 g, 11.46 mmol)

g";'r tChBWg; 'AS ;b(‘)su r}ﬁﬂ%g@ Qﬁ} BfEX&Ekﬂe 45 ot QJHase&l L hh&hymmpémgqtl on.

arged wth a magnetic stit bar, N-(4-{
[ 510 ( metlfHhidaz]psafdgdihetinend. O}g:]domlmmelswb ph@medna@rluréyl( B[%4 g, 11.46

G A e R s T A

which was isolated as a tan solid and used without further purification.

Hz,

5

BEEQI

(
1
2
(

Part D
Using the general method of Example 3 Part B 2-hexyl-1-[5-

15 (methylsulfonyl)pentyl]-1 H-imidazo[4,5-c]quinoline-5N-oxide (4.0 g, 10.82 mmol) was
aminated to provide 2-hexyl-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-
amine. The material was recrystallized from acetonitrile to afford the title compound
(2.25 g, 5.40 mmol) as off-white needles, m.p. 168-171 °C.

Analysis. Calculated for CooH3N4O,S: %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) & 8.01 (d, J = 8.3 Hz, 1H), 8 7.62 (d, T = 8.3 Hz, 1H), 8 7.42

(t,J = 8.3 Hz, 1H), 5 7.26 (t, J = 8.3 Hz, 1H), § 6.51 (bs, 2H), 6 4.51 (t, J = 7.3 Hz, 2H), &

3.10 (t, J = 7.8 Hz, 2H), § 2.93 (s, 3H), § 2.93 (t, ] = 7.3 Hz, 2H), § 1.71-1.87 (m, 6H), 6

1.54 (m, 2H), 8 1.44 (m, 2H), 8 1.33 (m, 4H), 6 0.89 (t, J = 7.3 Hz, 3H)

25 MS (C) for C22H3,N40,8 m/z 417 (MH"), 337
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at nosphere. The reaction was judged to be conplete after stirring at reflux
for 1.5 hours. The solution was cooled and partitioned between et hyl

acet at e and ssasenr1 The | ayers were separated. The organi cedraysee/1sws washed
wi th saturated aqueous sodi um bi carbonate and 5 brine, dried over anhydrous
sodiumsulfate, filtered and then concentrated under reduced pressure to
afford 2-hexyl-1-[5-(nethylthio) pmtai,ﬂple-ﬂd—l-i ni dazo[ 4, 5-c]quinoline (4.0 g,
10.82 mmol ) as a brown oil which was used without further purification.
Part C Using the gené-@matorpethyd)-1Eemsthelsmfopgrentyl]-2- hexyl - 1-

[ 5- (et hyl t hi o) pentyl] - 1H-im.dazal 4. 5. c}qui.noline (4.0 g, 10.82 mol)
was oxidized to 2-hexyl - ill%gl_nudazo[g,%-c%umglm—]l%ﬂuﬂe

(met hyl sul fonyl ) pentyl]-1Hi m daz®iH4, 5- c] qui nol i ne- 5N-oxi de (4.52 g, 10.82
mol )  which was isolated as a tan so|id g}]used W t hout further
purification. Part D Using the o\!- alN et hod of Exanple 3 Part B 2- hexyl -
1 - [5 15 (nethyl sul fonyl) pent H+jm dazol 4, 5- c] qui nol i ne-5N-oxi de (4.0
g, 10.82 mmol) was am nated t i
2- hexyl -1 -[5- (et hyl sul fonyl ) pen¥yl ] - 1K i m dazo[ 4, 5-c] qui nol i n-4- am ne.
The material was recrystallized fromacetonitrile to afford the title
conpound (2.25 g, 5.40 mvl) as off-whitle peedles, mp. 168-171 C

Anal ysis. Cal cul ated for C22H32N402S:. %C 63.43; 9%, 7.74; 9%, 13.45. Found:
%C 20 63.06; %, 7.66; 9%\, 13.81 'H NVR E300 MHz, DVSO) 6 8.01 (d, J = 8.3
Hz, 1H), S 7.62 (d, J = 8.3 Hz, 1H), S 7.42 (t, J 8.3 Hz, 1H), 6 7.26
(ts J =p8tA Hz, 1H), 6 6.51 (bs, 2H), 6 4.51 (t, J 7.3 Hz, 2H), 6 3.10
(t, J =7.8 H, 2H), 5 2.93 (s, 3H), 6 2.93 (t, J = éﬁi Hz, 2H), 6
1.71-1.87 (mA smpd bettom flask wag chprged with a megpeHc spippar, ¢ 1533 (m 4H), 6 0.89

03] oéoigﬁe%ﬁiﬁggg%ﬂég@gﬁ“%g’?ﬁdﬁ%@nfgg% B RIS Tt akd datiy¥EbtS pyddifie 55 WO

2- ( 2- me{3wxy B uhddra-nltrdgen @modpnkeu I Themydultpertiopidgendoustspiwtida wvas cpaled B ¢
qui nolin-4-amne NH2 = N NOQ ) .
0 °C in an ice-water bath. To the cooled solution was added neat 3-methoxypropionyl

10 | chloride (2.74 g, 22.36 mmol). After addition of the acid chloride, 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-c]quinoline (3.0 g, 8.73 mimol) 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-
methoxyethyl)—1-[5—(methylsulfony])pentyl]-1H—imidazo[4,5—c]quinoline-SN—oxide (3.41
g, 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)pentyl]-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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Nto , ~ S 05 Part A Around bottomflask was charged with a magnetic
stir bar, N4-[5- (nethylthio)pentyl]quinoline-3,4-diamne (3.56 g, 12.93
nmol ) andwanisypdeiaus pyridine (52 nl) under a nitrogen at regpibseeas29the
resul ti ng honogeneous solution was cooled to O Cin an ice-water bath. To
t he cool ed solution was added neat 3-nethoxypropionyl 10 chloride (2.74 g,
22. 36 "EI@L %1011ﬁf4t£ﬁ1n€d dht !r&mti% sbI@was Pﬁhﬁé& B éifematol@iphfacén stlicav@s heat ed
to refl hours at which tinme the acylated internedi ate was

conpl et @545 diohistameethaneiihethausilLivipsevidas seworewlidndbe felifd way ferpiseHEgdbet ween

hi f d t I
Cepar ot B SpHn e i tag BHE QB o BB AR 1 7 Rl s L BB AE
bi car bopaf ¢s8dkped. over anhydrous sodi um suI fate f| | tered and 15 then

concentrated under reduced pressure to afford 2- nethox¥et 1-[5-
(bt hylAmlgslpeﬁ:agcu]atexHor ka5 5%] a&%c%Hnéms%U 4438 eurrﬁﬁn%(; whi ch was

i sol ate nd used without further purification. Part B
Usi ng tgﬁe&ge%grgﬂgm f Exanple 11 Part F, 2-(2-nethoxyethyl)-1-[5 20
( rrefj hyl fj}il!tl\FMRG(B@()'MH% %MEO%%CM@SJ clsBIHACIHNS 7(62 @, U= 88 3, IHDb)7.48s

oxi di ze o 2-

met hoxy@,t]wlS)&Hz J B, ﬁﬁ’tZ@/ﬂt,le# 8 alﬂd Lplond 95?(&3—&%%56@] 574 Hai 4D One- 5N- ox
d 41 , | d t hout
furt hor SBA(e T rchd TEnaR) 15490 6. ol i T0u” b Be 2k Rad 1t IS RRIEE"S Part 5,

2-,(2-me I

(nl\g)t hyl %ﬁf@%%?{peﬁby% fgﬁlﬁpi md azo%6 (né’ g})qgllnsgl(lmﬁgH%l\l- oxide (3.41 g, 8.73

mol ) Wess (@yFdatgH NJORS avi 3B (MH'), 359 o

2- (2-met hoxyet hyl ) - 1- [ 5- (net hyl sul fonyl ) pentyl ]-1Hi m dazo[ 4,5- 56 WD

03/ 050121 PCT/ US02/ 18290 c]quinolin-4- anine The resulting solid was

purified by chromatography over s@dga&g) (95/5 di chl or onet hane/ net hanol )

to provide a gumy solid. The soli S recrystallized
2-butyl-1-[5-(methylthio)pentyl]-1 H-imidazo[4,5-c]quinolin-4-amine

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-
chloropentyl)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-
clquinoline using trimethyl 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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fromacetonitrile to give the title conpound (0.54 g, 1.38 nmmpl) as an
off-white powder, mp. 158-160 C. 5 Analysis. Calculated for CI9H26N403S:
%C 58. 44; WiH)3/060121; 9N, 14.35. Found: %C 58.24; 9%, 6. 76;PCNjS0248200 1H NVR
(300 MHz, DI\/SO) 8 8.02 (d, J =83 H, 1H, 6 7.62 (d, J = 8.3 Hz, 1H), 6
7.42 (t, J 8.3 Hz, 1H), 6 7.26 (t, J = 8.3 Hz, 1H), 8 6.50 (bs, 2H), S
453(th_§C—76Hz 2H), S 3.83 (t, J =6.8 Hz, 2H), 8 3.30 (s, 3H), 8
3.19 (t = 6.8 Hz, 2H), 8 3.11 (t, J = 7.8 Hz, 10 2H), 8 2.93 (s, 3H), 8
1 85 (m 2H) Usﬁaglhe?ger(enal niﬁt-hod @?Exaﬁ@le( hfarzﬁ)zwafl(HS}clﬂmop@Iﬁm 03S mz

1 (MHE

[5 (netquwé)ca@wpgﬂn}e TR %%ﬁ%?ﬂl)¥¥]°x%?%?l ZroupylahaGiehlongmsniy | N
15 S| pﬂﬁ&az’%‘[ﬁ-cj}ﬂnﬁ&ﬁ'xemgﬁﬁé (184 BOslo PEnnfNR B wasHadlhtedas a tan

N—(5-ch oropenty ni troquinolin-4-amne (2.0 g, 6.80 nmml) was reduced
t 0 5provialil ddtuded-witivuo fofenpyiifigtionol i ne- 3, 4- di amine (1.79 g, 6.80 nmol )
whi ch was bﬁm ated as a brown oil 20 and used w thout further
purification. Part B Using the general nethod of Exanple 1 Part

D, 1V4- (5- chl giRpRant ¥inedMinhbd\6f Brofrpléld @eitB; 2(Butyl91-(5-ciflofPertyn! JH-nas
cyclized to 2-butyl -1-(5-chlor entyl )- 1Himdazo[ 4, 5. c]quingline using
trimet h;xhldam[hévdqlemah@e pi- @%dﬁ‘g& Of, 79 o)) veascrng)atedraerovide Rtitdch or i de

(0.079 ff-wh
Soi 10 arHRRaeR DR TR PelgBpBt ERihe o GRBERRIGRAE" o) S0z Ta290
Paggd C Wgiyienlling f@nettahondiaifo tt pfodaopi0esslg, Ra4d mimol) as a fine white

2-butyl-1-(5-chl oropentyl)-1H
powéer m.p. 144p °y )-

Analysis. Calculated for C9H,sCIN,: %C 66.17; %H, 7.31; %N, 16.24. Found: %C
66.44; %H, 7.55; %N, 16.29
MS (CD) for C1oHzsCIN, m/z 345 (MH"Y), 309
15 Part E
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-imidazo[4,5-c]quinolin-
A-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 CooHasNiS: %C 67.38; %H, 7.92; %N, 15.71. Found: %C 67.26;
%H, 8.08; %N, 15.74
IH.NMR (300 MHz, DMSO) & 8.01 (d, J = 8.3 Hz, 1H), § 7.61 (d, ] = 8.3 Hz, 1H), 6 7.41
(t,J = 8.3 Hz, 1H), § 7.25 (t, ] = 8.3 Hz, 1H), 6 6.45 (bs, 2H), 6 4.50 (t, J = 7.8 Hz, 2H), d
30 2.92 (t, J = 7.6 Hz, 2H), § 2.46 (t, ] = 7.3 Hz, 2H), 6 2.01 (s, 3H), 6 1.80 (m, 4H), & 1.42-
1.61 (m, 6H), 6 0.96 (t, I =7.3 Hz, 3H)
MS (CI) for CaoHasN4S m/z 357 (MH"), 309
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i mdazo[4,5-c]quinoline (1.95 g, 5.91 mmvol ) was oxidized to
2-butyl-1-(5-chloropentyl)- 1H i m dazo[ 4, 5-c] qui noline-5N-oxide (2.04 g,

5. 91 mmol omsiosti2nas i sol ated as a tan 5 solid and used wHdTous02figa90 her
purification. Part D Using the general nethod of Exanple 3 Part B,
2-butyl-1-(5-chloropentyl)-1H imdazo[ 4, 5-c]qui noline-5Noxide (2.04 g,
5.91 mmol ) was am nated to provide 2-butyl-I-

(5-chl oropentyl)-1Hi m dazo[ 4, 5-c] qui nol i n-4-am ne. The resulting solid was
10 recrystallized from ethanol to IXdmglell8 he product (0 85 g, 2.46 mmmol) as

a fine white owder 144- 146 C... Apal ySi S cuI te r. CLOH25CLN4:
%C 66.17; 94, Bp‘éﬁ ‘b%\{n‘%%ﬂ%‘ﬁ npmain- SR h“gaﬁj-‘il Qa@&l 16.29 MB
(Cl) for Cl9H25CINA nfz 345 (M+) NH09 15 Pgrt E LBlng t he general nethod
of Exanple 6 Part B, except that the tenperature was | owered to
80 C, 2-butyl-I-(5- chIoropentyI)N1F¥| o[4,5-c]quinolin- 4-amne (2.0 g,

5.80 mmol ) was converted to 2- blé.k’ Nl 5- (et hyl t hi o) pentyl ] -1H

i m dazo[ 4, 5- c] qui nol i n-4-am ne odi um t hi onet hoxi de (0.68 g, 8.70
mml) in lieu 20 of sodi um benzes te. The resulting solid was
partitioned between chl orof orm and (at ed aqueous sodi um bi car bonat e.
The | ayers were separated. The organic |ayer was washed with brine, dried
over anhydrous sodiumsulfate, filtered ang-Phen concentrated under
reduced pressure to afford a white solid. The material was recrystallized
from acetonitrile to give the title conmpound (1.91 g, 5.36 mmol) as a fine
whig e solid, mp. 112- 25 114 C. Analysis. Calculated for C20H28N4S uC
67.38; 9%, 7.92; %N, 15.71. Found: %C 67.26; %, 8.08;, 9%\, 15.74 'H NWR
(300 |sz DVBOjousd Boam(flisk was charged-with appagngigsigpap.R-butykl 453 1z, 1H), S

75 el ihgiod i i 0 Mol )
7.3 Hz, cBidrefofin 21401 SoRd3-chibrapedbenzbic aétd) (0.63 ¢, 34B-mhobw{smddéH) , 8 0. 96
(t. = pZ)I't?ODH\%ISC g\lr_!:)r SNrrSun(u%s)anE?}rle r%azlc?tﬂ)%8vsl>£sst1geczl a? EIZIbl nt teznperature ?or 20
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 pressure 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-[5-(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 CooHsN4OS (H>0)1: %C 61.51; %H, 7.74; %N, 14.35. Found:
%C 61.64; %H, 7.82; %N, 14.32
'H-NMR (300 MHz, DMSO) & 8.01 (d, J = 8.3 Hz, 1H), 6 7.60 (d, J = 8.3 Hz, 1H), 3 7.41
(t,J =8.3 Hz, 1H), 8 7.26 (t, J = 8.3 Hz, 1H), § 6.44 (bs, 2H), 04.51 (t,J=7.6 Hz, 2H), 6
2.92 (t,J = 7.8 Hz, 2H), 8 2.57-2.74 (m, 2H), § 2.50 (s, 3H), 6 1.80 (m, 4H), 6 1.66 (m,
25 2H), § 1.55 (m, 2H), & 1.48 (m, 2H), § 0.96 (t, J = 7.3 Hz, 3H)

MS (CI) for C20H2sN4OS (H,0); m/z 373 (MH"), 309, 253
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WO 03/ 050121 PCT/ USO02/ 18290 Exanple 18 2-butyl - |

-[5-(methyl sul finyl)pentyl]-1Him dazo [4,5-c] quinolin-4-amne NH2 NN N
S 05 A rowng/osezt om fl ask was charged with a magnetic st iRCTHES802/18290
2-butyl-1-[5- (methylthio)pentyl]-1Him dazo[4, 5-c]quinolin-4-amne (1.0 g,
2.80 mmol) and chloroform (14 m.). Solid 3-chl oroperbenzoic acid (0.69 g,
3.09 mol ) was added portion wi se over 5 mnutes and the reaction was
stirred at anbient tenperature for 20 10 m nutes at which tine the starting
mat eri al was conpletely consuned. EW%m@@l%tion was partitioned between

Cepar ot od. | ThEoBRRI LSRR SR TG AT S R B LB <ot um

bi car bonat e and brine, dried oveNHgnhydrous sodiumsulfate, filtered and

t hen concentrated under reduced (ESRure afford an off-white solid
whi ch was shown by 1H NVR to be N he hl or obenzoic acid salt of the
desired product. The solid was l f in water and then nmade basic (pH
10) by addition of solid sodiu rbohate. The resulting free base was
collected by filtration to pro a 'teosolid whi ch was recrystallized

fromacetonitrile to give

2-butyl-1-[5-(nethyl sul finyl)pentyl]- 1|-|-IST‘FLdaZO[4 5-c] qui nol i n-4-am ne
(0.40 g, 1.07 mmol) as a white powder, Q‘np 119-121 C. 20 Anal ysis.

Calscul a%q or C20H28N408 (H20)1 %C 61.51; 9%, 7.74; 9N, 14.35. Found: %C
61°64: %82 o, 14.32 'HNVR (300 Mz, DVSO) 8 8.01 (d, J = 8.3 H,
1H) 8 7.60 (Adrouﬁd‘ﬁot&arﬁ fikk w&i‘hhar@ed?wfﬂia n(etgneti]c sﬁr&baﬁ 3HE3-nikdgpin®lid-26 (t, J

iy o e By s o OB S 8 O
2 i, S e g ey 0
PCT/ USO 2mb@s2® @mperature for 2 hours at which time the starting material was completely
10 consumed. The volatiles were removed under reduced pressure and the resulting solid
stirred in water (400 mL) made basic (pH 10) with solid sodium carbonate. A bright
yellow solid was collected by filtration to afford N-(3-chloropropyl)-3-nitroquinolin-4-
amine (21.63 g, 81.41 mmol) which was used without further purification.
Part B
15 Using the general method of Example 1 Part C, N-(3-chloropropyl)-3-
nitroquinolin-4-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 trimethyl 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 purification.
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Exanple 19 2-butyl- | -[3-(nethylsul fonyl)propyl]-1Him dazo [4, 5-c]
quinolin-4-amne NH2 NN | NO ,S"" 05 Part A A round bottom flask was
char ged wwadwo3asmegnetic stir bar, 3-[(3-nitroquinolin-4- PCT/US02/18290

yl )am no] propan-1-ol (20.75 g, 83.93 nmmol), thionyl chloride (15.0 g,
125.89 mol ), and dichl oronethane (420 nlL). The bright yell ow, honbgeneous
solutiop,pgs stirred at anbient tenperature for 2 hours at which time the
starting material was conpletely 10 consuned. The volatiles were renoved
under reduce@sprgeths gereramkthdrbofEsnitlé h@agdl, Rcbutdt i-(3-edojoprapibel-( 400 nl)

made basi C H_10) with soli di um.car bonat e ri lid was
col | ect 4B 1%8931619@%6 fgod %n(‘jzf9 3?&011%_0 )3 %Shcf’%ﬁ?%?% %)%Fl}ty%?"k%f ¥1§%JA€? %ﬁ?n 4-

am ne (24783 dsho[#83-AduindRie)5NVbkiaB éwas gUs®ED WirkdIpwhichuwidsheslatpdias 4 fagat i on.
Part B 15 Using the general method of Exanple 1 Part C,

N- 63- chbdidbprdopet withouhpurifisgivmol i n- 4-anmine (10.0 g, 37.63 mol) was
reducedﬁtﬁ rovi de 1V4-(3- chl oropropyl)quinoline-3,4-diamne (8.87 g,
37.63 )Eovvhi ch was isolated as a browmm oil and used wi thout further

purificati onysRasthe Gemalldadthet éf ex@EsIeB Part/B; Lhindylof-(Exidopipeopy)PRt D,
N4- ( 3-chl oroprogyll ) qui nol i ne-3,4- diamne (8,87 g, .37.63 mmul %?was cyclized
g :

3 )
to provimlazofdrelquinoline-gNraxidsOeis,s, 29 BRmmal) yeps smanated o RiPHEF 2idtylsi ng

0 TS LTINS PO Saddf P S, ) g ey
by10 f.i | by ahicdmtdgraphyf oved silioe ggdr(@F/Galich|@obRtlgpe/ARti8Rowplovatk then of f - white
solid. ‘ll.gpoedurgta(téa‘{ ig,azlo.zozr‘\‘-"?lmo Saslésiiglgso ldt hout further purification. 60
Part F
Using the general method of Example 6 Part B, except that the reaction
temperature was lowered to 80 °C, 2-butyl-1-(3-chloropropyl)-1H-imidazo[4,5-c]quinolin-
15 4-amine (2.0 g, 6.31 mmol) was converted to 2-butyl-1-[3-(methylthio)propyl]-1H-
imidazo[4,5-c]quinolin-4-amine using sodium thiomethoxide (0.74 g, 9.47 mmol) in lieu
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
20 under reduced pressure to afford the title 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]-
1 H-imidazo[4,5-c]quinolin-4-amine (2.0 g, 6.09 mmol) was oxidized to 2-butyl-1-[3-
25 (methylsulfonyl)propyl]-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 CigH24N4O,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 8.10 (d, J = 8.3 Hz, 1H), 8 7.61 (d, ] = 8.3 Hz, 1H), 6 7.42

(t,J =8.3 Hz, 1H), § 7.25 (t,J = 8.3 Hz, 1H), § 6.47 (bs, 2H), 6 4.66 (t, J = 7.8 Hz, 2H), 8
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WO 03/ 050121 PCT/US02/18290 Part D Using the general nethod of Exanple 1
Part E, 2-butyl-1-(3-chloropropyl)-1H im dazo[4,5-c]Jquinoline (9.0 g,

29. 82 Mmoo ssasoaxi di zed to 2-butyl-1-(3-chloropropyl)-  PCT/US02/18290

1H i mi dazo[ 4, 5-c] qui nol i ne-5N-oxi de (9.48 g, 29.82 mmol) which was isol ated
as atan 5 solid and used wi thout purification. Part E Using the general

met hod ?ﬁo? Tk r% :i’ﬁg %ﬁplﬁs gﬁf)yézb (37 th' @ngﬁﬁjo)sbmldﬁ 2H), § 1.80

i m dazo .82 mdl) was am'nated to
provi de(g; i}qr)t)sl1-46k<sé;aesbl=owprzppm )&(IL%th dam{mﬁi)c} qui nol i n-4-anine. The
resulting solid washl%rl fied 10 by chromatography over silica gel (95/5
di chl or dife(Chfe/Crelihdhoby o336t AMHde28he3gr oduct (6.4 g, 20.20 mpl) as a
tan solid. Part F Using the general nethod of Exanple 6 Part B, except
that the reaction tenperature was |lowered to 80 C,
2-utyl-1-(3-chloropropyl)-1Hi m daaaipde 20 c] qui nolin- 15 4-amne (2.0 g,
6.31 mmol) was converted to 2-buty I-I-([$3 (rreth | t hi o)propX

i mi dazof 4, 5- c}-guiskdHBripherfsonyprapyldd & ‘bﬁ'éﬂ%%‘?&b f‘%’mfﬂ g, 9.47
mmol) in lieu of sodium benzenetlgjol ate. The resulting solid was
partitioned between chlorof ormant ? saturat#d aqueous sodi um bi car bonat e.
The | ayers were separated. The digamig | Ayer was washed with brine, dried
over anhydrous sodi um sul f at e, i tler €d and then concentrated 20 under
reduced pressure to afford th | e jcompound (2.0 g, 6.09 mMmmvl) as a white
solid. The material was used wi#hout urther purification. Part G Using

t he general method of Exanple 5 Part Al Zbutyl-1-[3-(nethylthio)propyl]-
1H i m dazo[ 4, 5-c]quinolin-4-amne (2.0 g$ @' nol ) was oxidized to

2-butyl -1-[3 25 (nethyl sul fonyl)propyl ]O1 dazo[ 4, 5-c] qui nol i n- 4- am ne.
The resulting solid was triturated with netffanol and col | ected by
filtration to afford the title compound (0.96 g, 2.66 mmpl) as an
of f - whi tPertgowder, m p. 233-236 C. Analysis. Calculated for CL8H24N402S: %C

0300 o onibgovadbord itk g8 Ufied i Finabheticby . tenadibinid 3088 59 LFHHVR

7. 42 6.21 mmol), sodium hydride (0.25 g, 60% dispersion, 6.21 mmol) and anhydrous
dimethyl 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-
clquinolin-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]-1H-imidazo[4,5-
clquinolin-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]-1H-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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(t
(t
Hz

J =8.3Hz, 1H, 6 7.25 (t, J = 8.3 Hz, 1H), 6 6.47 (bs, 2H), 6 4.66
J =7.8 H, 2H), 6 61 WO 03/050121 PCT/US02/18290 3.40 (t, J = 7.3
2H), wd3ds0s, 3H), S 2.94 (t, J = 7.8 Hz, 2H), S 2. 2Wws022%0 8 1.
(m 2H), S 1.46 (sextet, J = 7.3 Hz, 2H), S 0.96 (t, J = 7.3 Hz, 3H M

(d) for CL8H24N402S mfz 361 (MH+), 281, 235 5 Exanple 20 2-butyl- | -

[ 3- (phenyl sul f I 1 i : 6h. W Ralcn-Fs A NH2 N N
N0 Rhafis ERRIORY O Bk R s, A A TR e e st
bar, begzepewh, 6123 %N83R0 10 6.21 mmol ), sodium hydride (0.25 g, 60%

o L In A S T KPS 2
el qui noi i ey 10 0} £583 By i 17 LR AR B B RO R oy

solsut i o, yag g fe e s1:0663Q, = amHABH)! §86d:, 3= B8 He, RHY, 522.64 in/a1), 8t whi ch
time the starting material 15 was conpletely consuned. The hot sol ution was
pour ed i1(VBaps a7 dl Kz, AH)r 8 dBMatxet, [ 200 HridH), 3002 @It 78 aHxt ure was
extracted with chloroform (2x). The jned organic |ayers were washed
with satMy &E]é&)ra@mg@ﬁ%og%ﬁﬁﬂ%%ﬂggrbgﬁg%éqand brine, dried over anhydrous
sodiumsulfate, 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 dichl or onktdngde2het hanol ) to provide

0. 185 5 o - Bt B ELRRIIZsoipb B (R el SRR B8 o “eanpl o

5 Part A, 2-butyl-I-[3-(phenylthio)propyl]-

NH,
NN
I P N>/\/
L\ "O
O.,S\

80

Part A
Using the general method of Example 1 Part D, N*-(5-chloropentyl)quinoline-3,4-
15 diamine (~20.4 mmol) was cyclized using trimethyl orthobutyrate (3.6 g, 24.5 mmol) in
the presence of pyridine hydrochloride (~0.1 g). The crude product was purified by
column chromatography (silica gel eluting with 95/5 dichloromethane/methanol) to
provide 3.9 g of 1-(5-chloropentyl)-2-propyl-1H-imidazo[4,5-c]quinoline as a light green
solid.
20 Part B
Using the general method of Example 1 Part E, 1-(5-chloropentyl)-2-propyl-1H-
imidazo[4,5-c]quinoline (3.9 g, 12.36 mmol) was oxidized to provide 1-(5-chloropentyl)-
2-propyl-1H-imidazo[4,5-c]quinoline-5N-oxide as a dark orange oil.
Part C
25 Using the general method of Example 3 Part B, the material from Part B was

aminated to provide 1-(5-chloropentyl)-2-propyl-1H-imidazo[4,5-c]quinoline-4-amine.
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1H i m dazo[ 4, 5-c]quinolin-4-amne (1.38 g, 3.53 Mol ) was oxidized to
2-butyl-1-[3- 25 (phenyl sul fonyl)propyl]-I1Himdazo[4, 5-c]quinolin-4-am ne.
The resul wiongp/osei2id was recrystallized fromethanol to pradmesochgoitl e
conmpound (0.85 g, 2.01 nmol) as an off- white powder, mp. 224-227 C. 62 WO
03/050121 PCT/ US02/ 18290 Analysis. Calcul ated for C23H26N402S: %C 65. 38;

o%H, 6. 20;. .9 P VW AV o P i 13. y 300 WVHz,
ovs0) 6 Tredtideplodiie waeHiflied Gien Birgad eglischud by Mirabs, Shneliytih £507 B
(m 3H) ,didhyl.eddr hd thendridd 3o providet).42 gofrtht pr¢duct ds awBit@pbirderlH), 8 6. 46

(bs, 2H) 4.60 5 (t, J =7.8 H, 2H), 8 3.66 (t, J = 7.3 Hz, 2H), 8 2.86
(t, J =FptPrz 2H), 8 2.04 (m 2H), 8 1.73 (p, J = 7.6 Hz, 2H), 6 1.39

(sextet, J = . ) AT . . .
C23H26N402S n‘g 2 Hg%su%nzlvﬁi}) Fﬁgggg%zeg‘ti’l) %5?#%% gHg%n%%bMﬁ@]Cfuﬁolméﬂﬂanune

&I H [25- §\I nﬁlﬂﬁ;gég Lﬂgfngmyl) )il'rg\ emh}yﬂrc}usz\l M—dmthylﬁmméﬁmﬁlwaﬁmat@dlw 804~ toni ne
. ) Par i t he. hod of 1P D,
e e o o, S S BSaResl lsBE oFURTPY By ARl e .
using t rddE@d avd st%]?élé Pédlxt?féhﬁhath%atﬁr?g Radeontflucdl 3P40 mdifutes. NEheREQIENER RS
yd oride (-0.1 g)

pyridi ne rochlc .~ The crude product was purified by colum
chr omat dgowpkyspéssion was peired inio water\(3A0mbhwBhdapif sringe t/ whise adichanol ) to

provide 3.9 g .of 1-(5:chl - 2- L-1 Him 4 5 i nol i

D DY ht el S pPhrRs i defroth Abicnk SRRt s B PE 1 Pt
E, 13- ( 5-s6lih 95 aRathMoha W& B¥ded. Hhel sibdagioh dab cEillgdime iceavated bathgwitl 2. 36
nmol ) was oxi di zed to provide 1-(5-chloropenty

2- pr opy | stikting for & deul. 4118 soliduvasdselaied briibsatiga, ‘algs)héd dathieadd watss agsd then
dried to provide 2.3 g of 1-[5-(methylthio)pentyl]-2-propyl-1H-imidazo[4,5-c]quinoline-4-
amine as a white powder.

Part E

15 Using the general method of Example 5, the material from Part D was oxidized and
the crude product purified to provide 0.88 g of 1-[5-(methylsulfonyl)pentyl]-2-propyl-1H-
imidazo[4,5-c]quinolin-4-amine as a white powder, m.p. 179-181°C.
Analysis: Calculated for C1oH26N405S: %C, 60.94; %H, 7.00; %N, 14.96; Found: %C,
60.60; %H, 7.03; %N, 14.84.

20 'H NMR (300 MHz, DMSO-ds) & 8.0 (d, T =7.8 Hz, 1 H), 7.61 (d, J = 7.5 Hz, 1 H), 7.41
(t, J=8.4,Hz, 1 H), 7.25 (dt, T = 8.1, 1.2 Hz, 1 H), 6.43 (s, 2 H), 4.50 '(t, J=7.5Hz, 2 H),
3.10 (t, J = 8.1 Hz, 2 H), 2.92 (s, 3 H), 2.90 (m, 2 H), 1.84 (quintet, J = 7.5 Hz, 4 H), 1.74
(m, 2 H), 1.54 (quintet, J = 8.1 Hz, 2H), 1.04 (t, ] = 7.5 Hz, 3H);
MS(CID) m/e 375 (M+H)

25
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Part C 25 Using the general method of Exanple 3 Part B, the material from
Part B was amnated to provide
1- ( 5- chl owwpwsrisyi2) - 2- pr opyl - 1H i mi dazo[ 4, 5- c] qui nol i ne- 4- aAGES02/1830 WO
03/050121 PCT/ US02/ 18290 The crude product was slurried with diethyl
ether, isolated by filtration, washed with diethyl ether and then dried to
provide 3.42 g of the product as apgyhitg-powder. Part D A suspension of
1- (5-chl oropentyl)-2-propyl -1 Him dazof 4,5-c]quinoline-4-amine 5 (2.5 g,
7.56 mmol ) in amhgthylel+E3-tinethglito) iyl b i Hemidizo[438 cjujnokiast-meteed t o 80C to
provide a light yellow solution. Sqdiumthionethoxide (0.67 g of 95% 9.07
nmol) was added in a single portiofi2zand heating was continued for 110
m nutes. The resulting light broyg Bpensi on was poured into water (300
m) with rapid stirring. Awhite § g‘p‘rem pitated. After the suspension
had cool ed to anbi ent tenperatur Several scoops of 10 solid sodium
carbonate were added. The suspe chilled in an ice water bath with
stirring for 1 hour. The solid was isolat\ed by filtration, washed with cold
water and then dried to provide 2.3 g of
1-[5-(met hyl t hi o) pentyl]-2-propyl-1Himdazo[ 4, 5-c]quinoline-4- amne as a
white powder. Part E 15 Using the general nethod of Exanple 5, the materi al
from Part D was oxidized and the crude product purified to provide 0.88 g
f - [ 5- ]f%{"hyl sul fonyl ) pentyl]-2-propyl -1H i m dazo[ 4, 5-c] qui nol i n-4-am ne
as a white p S B o 02S: Y%,
80. 94- o4 70%%1% %@eﬂeraﬂ%@ﬂ%ﬁ&%&xﬁﬂg eyt Peﬁt Dcﬁ ‘%ﬁl:ﬁ‘lbﬁg)réﬁ%ﬂ 14%%?41 o o
NVR ( 300dibdime (PB/BOnuBY]) 6va8 cPclized uding 171, Btane;tthyd)hana B eS5dmma) m Hz, 1

H)’ 7 21@6&)%‘3’[-861‘1]0\?:01?_8?}’%@ yd%oq'%drid%ﬁ%é(g? dpr§vide§ 6 Pél%i Hﬁ§0ror§o \ _8,43 (Z)
2 90 (mm‘gthl}_’b 1H$H§djﬁléﬂu5 E‘Iqﬁlnolrﬁeas Zhghﬂ‘?elloélv sbbid. 1.74 (m 2 H), 1.54

(Zgllj‘laztetPartB Hz, 3H); M5(C) rﬂe 375 (M+H)

Using the general method of Example 1 Part E, 1-(3-chloropropyl)-2-methyl-1H-

imidazo[4,5-c]quinoline (7.53 g, 29.0 mmol) was oxidized to provide 1-(3-chloropropyl)-
2-methyl-1H-imidazo[4,5-c]quinoline-5N-oxide as a tan solid.
Part C

15 Using the general method of Example 3 Part B, the material from Part B was
aminated. The crude product was slurried with diethyl ether and then recrystallized from
isopropanol to provide 3.7 g of 1-(3-chloropropyl)-2-methyl-1H-imidazo[4,5-c]quinoline-
4-amine as a light yellow powder.
Part D

20 Using the general method of Example 21 Part D, the material from Part C was
reacted with sodium thiomethoxide. The crude product was recrystallized from
acetonitrile and then triturated with diethyl ether to provide 3.07 g of 2-methyl-1-[3-
(methylthio)propyl]-1H-imidazo[4,5-c]quinolin-4-amine as gold needles, m.p. 199-202°C.
Analysis: Calculated for CisHigN4S: %C, 62.91; %H, 6.34; %N, 19.56; Found: %C, 62.74;

25 %H, 6.20; %N, 19.47.
'H NMR (300 MHz, DMSO-d¢) 6 8.13 (d, ] = 7.5 Hz, 1 H), 7.61 (d, J =7.5 Hz, 1 H), 7.42
(t,J=7.2,Hz, 1 H), 7.24 (t, 1 =7.2, Hz, 1 H), 6.51 (s, 2 H), 4.58 (t, ] = 7.5 Hz, 2 H), 2.67
-2.61 (m, 5 H), 2.09 (m, 5 H);
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WD 03/ 050121 PCT/ US02/ 18290 Exanple 22 2-nmethyl- | -
[3-(methylthio)propyl] -1 HHimdazo [4,5-c] quinolin-4-amne NH2 NN > N
5 Part A Wsiosgseize general nethod of Exanple 1 Part D, PCT/US02/18290

N4- (3-chl oropropyl ) qui noline-3,4- dianmne (-37.6 mml) was cyclized using
1,1,1-trinethoxyethane (5.43 g, 45.2 mol) in the presence of pyridine

hydr ochheg/ ; o provide 7.6 g of 1-(3-chloropropyl)-2-

met hyl - | écgfggggﬁ%?g%%jquinoline as a light yellow solid. 10 Part B Using
t he general nethod of Exanmple 1 Part E, 1-(3-chloropropyl)-2-nmethyl-IH

i mdazo[4,5-c]quinoline (7.53 g, ﬁﬁ.o ngg) was oxi di zed to provide
1-(3-chloropropyl)- 2-nethyl-IHi 5-c] qui nol i ne-5N-oxi de as a tan
solid. Part G ﬁaéth&»'ﬁnJw(ltn@ﬁly&ﬁrf%ﬁﬁbpreﬁﬂmﬂ-ﬁﬁd@smcﬁu%ld?ﬁf A-afind he materi al
fromPart B was am nated. "The crude product was slurried with diethyl

et her and then recrystalllzed fronﬁ"ksopropanol to provide 3.7 g of

1- (3-chl oropropyl)-2-nmethyl -1 H i ng.eéazof4, 5-c] qui noline- 4-anne as a |ight
yel | ow powder. Part D 20 Using thg genepa+ nethod of Exanple 21 Part D, the
material fromPart C was reacted withNsodi um thi omet hoxi de. The crude
product was recrystallized fro etonitrile and then triturated with

di ethyl ether to provide 3.07 g 2-met Ryl d - [ 3-

(met hyl t hi o) propyl ]-1H-i m dazol[ 4, 5- c] qui ngk( n- 4-am ne as gol d needles, mp.
199-202C. Analysis: Calculated for CI5HIBNAS: %C, 62.91; %, 6.34;, 9N
19.56; Found: 9%C, 62.74; 25 9%, 6.20; 9%\, 19.47. 1H NMR (300 MHz, DWMSO- d6)
88.13 (d, J =7.5Hz, 1 H, 7.61(d, J =7.5Hz, 1 H, 7.42 (t, J =7.2,
Hz, 1 H, 7.24; = .5 1213 _fg7.5 Hz, 2
H. 2.67 - gljlsgié ‘Eglsn‘ée%eriz_})r?etlz'l{i% 8f %5%591%16% élmfﬂ?yl I [%etﬁylﬁﬁo)ﬁopyi]] B

imidazo[4,5-c]quinolin-4-amine (1.8 g, 6.28 mm1ol) was oxidized and the crude product
purified to provide 0.91 g of 2-methyl-1-[3-(methylsulfonyl)propyl]-1H-imidazo[4,5-
10 c]quinolin-4-amine as a white solid, m.p. 225-228°C.
Analysis: Calculated for CisH sN4O,S: %C, 56.59; %H, 5.70; %N, 17.60; Found: %C,
56.60; %H, 5.68; %N, 17.61.
'"H NMR (300 MHz, DMSO-dg) & 8.04 (d, ] = 8.1 Hz, 1 H), 7.61 (d, J = 8.1 Hz, 1 H), 7.43
(t,J=7.2,Hz, 1 H),7.25 (dt,J = 6.9, 1.2, Hz, 1 H), 6.56 (s, 2 H), 4.65 (t, J =7.8 Hz, 2 H),
15 3.38 (t, ] =7.8 Hz, 2 H), 3.01 (s, 3 H), 2.62 (s, 3 H), 2.24 (quintet, J = 7.5 Hz, 2 H);

MS(CI) m/e 319 (M+H)
Example 24
2-ethyl-1-[3-(methylthio)propyl]-1H-imidazo[4,5-c]quinolin-4-amine
NH,
N XN

o

k\

S
20 ~
Part A
Using the general method of Example 1 Part D, N4—(3-chloropropyl)quinoline—3,4-
diamine (~37.6 mmol) was cyclized using triethyl orthopropionate (7.96 g, 45.2 mmol) in
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65 WD 03/050121 PCT/US02/18290 M5(Cl) mle 287 (MtH) Exanple 23 2-net hyl - |
-[3-(nmet hyl sul fonyl ) propyl]-1Him dazo [4,5-c] quinolin-4-amne NH2 NN N
L-~ O 5 Swowmseigit he general method of Exanpl e 5, PCT/US02/18290

2-met hyl - 1-[ 3- (et hyl t hi o) propyl ] -1H i m dazo[ 4, 5-c]quinolin-4-anmne (1.8
g, 6.28 mmol) was oxidized and the crude product purified to provide 0.91

g of 2-npt Bﬁéger{ce [o$ pflﬂﬁh@ V\};&l’dmlgﬂ Jkﬁ?y | 'J]'hejt:'fhde?rgw ks ?uﬁﬁed

clquinolin=4-amne as a te so 225 8C. Analysis C%Iculated
for ClS HhBdALI A Sraphy)silod. geDelutil; thhm;’S %hloﬂo?nﬁhaneﬁmthmol)’/@ pro®ée BG3 g%,

7 o1 (a0 G lpopbly Sl Aghiqed3 Chnginesa Yo ol o5 e 3 D6,
J =

1.2, HzPa}t}g-l) 6.56 (s, 2H),465(tJ:78Hz 2 H, 15338(t
78Hz, 2 H, 3.01 (s, 3 H, 2.62 (s, H, 2.24 (quintet, J = 7.5 Hz, 2
H) ;5 Ms(Cl) mfésmggle(gvmpl ERhoep 08 Ezamgleelt P@rt E, 1-3- @nlemrqgml)t%ﬁ@ybwpyl ]-

et hod araszaibr 6 Rne U RS mepidman Poies dtPrsierisCa bRz e ™

(-37.6 rm@dh1m5nﬁd/a@bu4zsad]qgﬁiome15n\i-silhyhs @sdlfgopr opi onate (7.96 g, 45.2
mol) in WO 03/ 050121 PCT/ US02/ 18290 the presence of pyridine

hydrochl®¥i@e (0.43 g). The crude product was purified by
Using the general method of Example 3 Part B, the material from Part B was

10 aminated. The crude product was slurried with diethyl ether to provide 6.2 g of 1-(3-
chloropropyl)-2-ethyl-1H-imidazo[4,5-c]quinoline-4-amine as a white powder.
Part D

Using the general method of Example 21 Part D, 1-(3-chloropropyl)-2-ethyl-1H-

imidazo[4,5-c]quinoline-4-amine (4.0 g, 13.85 mmol) was reacted with sodium

15 thiomethoxide (1.53 g, 20.78 mmol). The crude product was triturated with diethyl ether
to provide 3.65 g of a white powder. A portion (1.5 g) was purified by chromatography
(silica gel eluting with 95/5 dichloromethane/methanol) to provide 1 g of 2-ethyl-1-[3-
(methylthio)propyl]-1H-imidazo[4,5-c]quinolin-4-amine as a white powder, m.p. 210-
212°C.

20 Analysis: Calculated for C16HaoN4S: %C, 63.97; %H, 6.71; %N, 18.65; Found: %C,
63.70; %H, 6.59; %N, 18.62.
"H NMR (300 MHz, DMSO-d) 6 8.14 (d, J = 8.7 Hz, 1 H), 7.62 (dd, J = 6.9, 1.2 Hz, 1 H),
742 (dt,J=7.2,1.2Hz, 1 H),7.25(dt,1=6.9,1.2,Hz, 1 H), 6.48 (s,2 H),4.58 (t, J=7.5
Hz, 2 H), 2.97 (quartet, J = 7.5 Hz, 2 H), 2.65 (t, ] = 6.9 Hz, 2 H), 2.12 - 2.02 (m, 5 H),

25 1.38 (t, J = 7.5 Hz, 3H);
MS(CD) m/e 301 (M+H)
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chromat ography (silica gel eluting wwth 95/5 dichl oronet hane/ net hanol ) to
provide 7.33 g of 1-(3-chloropropyl)-2-ethyl-|IHimdazo[4, 5-c]quinoline as
a white selaans®art B 5 Using the general nmethod of ExanplreTiUudsans2of,

1- (3-chl oropropyl)-2-ethyl-1H imdazo[4,5-c]quinoline (7.33 g, 26.8 mmuol)
was oxi di zed to provide 1-(3-chloropropyl)-
2-ethy|-||—|—inidazo[4,5-c]quino|in§&é3 ghgde as a solid. Part C Using the
general nethod of Exanple 3 Part material fromPart B was 10

am nat ed. The2etHjtle- [Br(ﬁﬂb}gﬂsuv%ﬁylstmpyh]dd{-mmmm Stdglingithdrantioe provi de 6. 2
g of 1-(3- chloropropyl)-2-ethyl-1Himdazo[4, 5-c]quinoline-4-amne as a
white powder. Part D Using the gen Fal method of Exanpl e 21 Part D,
1-(3-chloropropyl)-2-ethyl -1 H i 4,5¢c] quinoline-4-amne (4.0 g,
13.85 Mol ) was reacted with sod|UqL 5 ronmet hoxi de (1.53 g, 20.78 mmol).
The crude product was triturate h Wi ethyl ether to provide 3.65 g of a
white powder. A portion (1.5 g) pur+fied by chronmatography (silica gel
eluting with 95/5 dichl oromet hane/ net hanal ) do provide 1 g of 2-ethyl-I-[3-
(et hyl t hi o) propyl ] - 1Hi ni dazo[ 4, 5- c] qui noBkn- 4-ami ne as a white powder,

mp. 210- 212C. 20 Anal ysis: Cal cul ated fOr Cl6H20MAS: %C, 63.97; %+, 6. 71;
%N, 18.65; Found: %C, 63 70; 9+, 6.59; 9%\, 18.62. 1H NWR (300 MHz,

DMSO-d6) 6 8.14 (d, J =8.7 Hz, 1 H, 7.62 (dd, J =6.9, 1.2 Hz, 1 H,

7.42 (dt, J sl the %er?eré‘l'zmetﬁod'&»f Exardfie (Sdﬂ-,ethifl 1-[8- (ﬁlethiblltﬁlo)bibpyl;l lli‘D- 6.48 (s,

H, 4.58 (t, 2.97 (quartet, J = 7.5 2.65 (t,
6 o imtidazol 43-clqpinglin-4-gmige (3-ig. & 9P+)mm213 wps ggidized tg Pm‘*?d%I Vg 0?)3%

j
LA (oL R Py b S o BA AP R P e Y
powder, m.p. >250°C.
Analysis: Calculated for C1gHoN4O02S: %C, 57.81; %H, 6.06; %N, 16.85; Found: %C,
10 57.81; %H, 5.88; %N, 16.78.
'H NMR (300 MHz, DMSO-dg) 6 8.12 (d,J =8.1 Hz, 1 H), 7.62 (d, J = 8.1 Hz, 1 H), 7.43
(t,7=8.1,Hz, 1 H), 7.25 (t,J = 8.4, Hz, 1 H), 6.45 (s, 2 H), 4.65 (t, ] = 7.8 Hz, 2 H), 3.39
(t, T =7.8 Hz, 2 H), 3.00 (s, 3 H), 2.96 (quartet, ] =7.2 Hz, 2 H), 2.22 (quintet, J = 7.8 Hz,
2 H), 1.38 (t, J=7.2 Hz, 3 H);
15 MS(CI) m/e 333 (M+H)

'2

Example 26
2-methyl-1-[4-(methylthio)butyl]-1H-imidazo[4,5-c]quinolin-4-amine

—W

20
Part A
Using the general method of Example 19 Part A, 4-[(3-nitroquinolin-4-
yl)amino]butan-1-ol (120 g, 0.459 mol) was chlorinated with thionyl chloride (109 g,

68



N OOS~ 5 Using the general nmethod of Exanple 5,
2-ethyl-1-[3-(nethylthio)propyl]-1H imdazo[4,5-c]Jquinolin-4-amne (2.1 g,
6. 99 nmol Wonsseridi zed to provide 1.7 g of 2- ethyl-1 PCT/US02/18290

-[3- (et hyl sul fonyl ) propyl ] - 1Hi mi dazo[ 4, 5-c] qui nol i n-4-ami ne as a fine
white powder, mp. >250C. Analysis: Calculated for CL6H20N402S: 9%, 57. 81,

o 6DN@31§3$‘°%§°81§‘§§“1?3%§ g_o{gw 54?: o%uggl) 3%iroq%u§§m %hmﬂeﬁas%%»euow NVR (300

d, J = 8. , 7.43
(t,J p8w11eer 7.25 (t, J = 84Hle) 645(s 2H) 465(t
J =T. B 2 H), 339 (t, J =7.8 H, 2 H, 3.00 (s, 3 H, 2.96 (quartet,
J:7PIa|Et2 ,2.22(quintetJ:78Hz 2 H, 1.38 (t, J =7.2 Hz, 3
H) , 15 M5(dl ﬁé?&&%ﬁ&m@@@kﬁn@@ 120t W 4-chlorobutyl)-3-nitroquinolin-
[4(rrethy|t|o utyl | -1H-|mdazo[45c]q|n0I|n4amne NH2Z NN N S

20 SPart 4farhink (GOtghas. ganemlahwaﬁrmdm@dd tof prexidadl €4-chlopefrutyl Muinoline-3,4-

4-[(3-n| t rogui nol.in am no] but an-1-ol (120 g, 0.459 nol) was

chl ori n&t %Gmafﬁd?%b&‘ﬁﬂ){ @hl oride (109 g, 68 WD 03/050121 PCT/US02/ 18290
0.919 myy}¢ ¢ o provide 127.9 g of N (4-chlorobutyl)-3-nitroquinolin-4-am ne
as a yellow powder. Part B Using the general met hod_ of le 1 Part C,
N- ( 4- chl or obUfsjig the gemeralgnethedpf hxamplg 1daria, thy mategial @fsnnl’qﬂ%m%was reduced

to provi d(e::thé u(smgclr,]f,?Er?r%e&%x}e%ﬁn@%l_’, I6r'ge 36:19" mmol) in the presence of pyridine
10 hydrochloride (0.29 g) to provide 7.6 g of 1-(4-chlorobutyl)-2-methyl-1H-imidazo[4,5-
c]quinoline as a dark brown oil.
Part D
Using the general method of Example 1 Part E, 1-(4-chlorobutyl)-2-methy!-1H-
imidazo[4,5-c]quinoline (5.8 g of the material from Part C) was oxidized to provide ~6.33
15 g of 1-(4-chlorobutyl)-2-methyl-1H-imidazo[4,5-c]quinoline-SN-oxide as an amber oil.
Part B
Using the general method of Example 3 Part B, the material from Part D was
aminated and purified to provide 1.84 g of 1-(4-chlorobutyl)-2-methyl-1H-imidazo[4,5-
c]quinolin-4-amine as an off-white fluffy powder.
20 Part F
Using the general method of Example 21 Part D, the material from Part E was
reacted with sodium thiomethoxide. The crude product was recrystallized from 1,2-
dichloroethane and then triturated with diethyl ether to provide 1.21 g of 2-methyl-1-[4-
(methylthio)butyl]-1H-imidazo[4,5-c]quinolin-4-amine as a white powder, m.p. 190-
25 193°C.
Analysis: Calculated for C1¢H2oN4S: %C, 63.97; %H, 6.71; %N, 18.65; Found: %C, 63.77,
%H, 6.65; %N, 18.55.
'H NMR (300 MHz, DMSO-de) 5 8.05 (d, ] = 8.1 Hz, 1 H), 7.60 (d, ] =9.3 Hz, 1 H), 7.41
(t,J=8.4 Hz, 1 H),7.24 (t, ] =8.4 Hz, 1 H), 6.48 (s, 2 H), 5.42 (t, ) = 7.4 Hz, 2 H), 2.60
30 (s, 3 H), 2.53 (m, 2 H), 2.02 (s, 3 H), 1.91 (quintet, J = 7.5 Hz, 2 H), 1.69 (quintet, J = 7.5
Hz, 2 H);
MS(CI) m/e 301 (M+H)
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diam ne as a dark brown oil. Part C Using the general nethod of Exanple 1
Part D, the material fromPart B was cyclized using 1,1, 1-trinmethoxyethane
(3.6 g, 3wolB/smmi) in the presence of pyridine 10 hydroddmowsodesyo0. 29 g)
to provide 7.6 g of 1-(4-chlorobutyl)-2-nmethyl-IHimdazo[4,5- c]quinoline
as a dark brown oil. Part D Using the general nmethod of Exanple 1 Part E,
1-(4-chlorobutyl)-2-nmethyl-IH imdazo[4,5-c]quinoline (5.8 g of the
material fromPart C) was oxidized to provide -6.33 15 g of

1-(4-chlor obutyl )-2-met hyl -1 H i m dExahdle27c] qui nol i ne- 5N— oxi de as an anber

oil. Part E e I od..of = Ex 3 _Part the materi al
from Part D ‘gﬁ#ﬂﬁ"cga Eﬁﬁu]ﬁﬁy)ﬁ@g%rﬂﬁ%[géﬂ IERO ]énéf frne

1- (4-chl orobutyl) 2- mathyI-IH-lmdnHo[4 5- c]quinolin-4-am ne as an
off-white fluffy powder. 20 Part F ng t he general nethod of Exanple 21
Part D, the material from Part ENwa3d >e;g:ted w t h sodi um t hi onet hoxi de.
The crude product was recrystal Li fjjom 1, 2- dichl oroethane and then
triturated with diethyl ether t e 1.21 g of 2-nethyl-I|-[4-

(et hyl t hi o) butyl]-1H i m dazo[ 4°62C] qui Npl i n-4-am ne as a white powder,
mp. 190- 25 193C. Anal ysis: Cal cul ated r Cl6H20N4S: 9%C, 63.97; 9%, 6.71,;
ON, 18.65; Found: %C, 63.77; 9%, 6.65; 9N\ _38.55. 1H NMR (300 MHz,
DMSO-d6) S 8.05 (d, J =8.1 Hz, 1 H, 7605(d J =9.3H, 1H, 7.41 (t,
J =8.4 H, 1 H, 7.24 (t, J:8.4Hz 1 H), 6.48 (s, 2H), 5.42 (t, J =
7.4 Hz, 2 H, 2.60 30 (s, 3 H), 2.53(m 2 H, 2.02 (s, 3 H, 1.91
(quintet, J =7.5 Hz, 2 H, 1.69 (quintet, J =7.5 Hz, 2 H; M5(Cl) me
301 (MrH) 69 Wiingar@soa2imetdd uSB2ampzds, ZEwmmle[42(mezhyiﬁﬁ¢ww—yl}lH—

[4- (et th?aon g' yjc?umoth}{ 4] armneHQ "W gc,’%g anbl) wa ]oxﬂhzegc%o prov1deatm: 0fide

sulfoxide. This material was purified by sequentially recrystallizing from acetonitrile,

chromatographing (silica gel eluting with 90/10 dichloromethane/methanol) and triturating
10 with diethyl ether to provide 0.7 g of 2-methyl-1-[4-(methylsulfinyl)butyl]-1H-

imidazo[4,5-c]quinolin-4-amine as a white powder, m.p. 184-187°C.

Analysis: Calculated for C16Hz0N4OS: %C, 60.73: %H, 6.37; %N, 17.71; Found: %C, .

60.37; %H, 6.38; %N, 17.52.

'H NMR (300 MHz, DMSO-d¢) & 8.04 (d, T = 8.1 Hz, 1 H), 7.61 (d, J = 8.1 Hz, 1 H), 7.42
15 (dt,J=6.9,1.3Hz, 1 H),7.26 (dt,J =6.9,1.3,Hz, 1 H), 6.53 (s, 2 H), 4.55 (t, ] =7.2 Hz,

2 H), 2.87 - 2.66 (m, 2 H), 2.67 (s, 3 H), 2.51 (s, 3 H), 1.95 (m, 2 H), 1.81 (quintet, ] = 7.5

Hz, 2 H);

MS(CI) m/e 317 (M+H)
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NH2 NN N S;05 Using the general nethod of Exanple 18,
2-methyl -1 -[4-(methylthio)butyl]-1H i m dazo[4, 5-c]quinolin-4-amne (2.15
g, 7.16 nwal Q3/08@210xi di zed to provide the crude sulfoxi deCTitsos/1sberi al
was purified by sequentially recrystallizing fromacetonitrile,

chromat ographing (silica gel eluting with 90/10 dichl oronet hane/ met hanol )
and triturating 10 with diethyl ethes,bRoRrovide 0.7 g of

2-met hyl -1 -[4-(nmet hyl sul finyl)butyl]-1H 1 mdazo[4, 5-c]quinolin-4-am ne as
a white powder, 2rmathyl-11B4@ksirdhiodhatyyls] B-imEhEeldl Satlguinpbin- HEON4OS:  UC,

60. 73: 9, 6.37; %\, 17.71; Found: r%/pf 60.37; %1, 6.38; %\, 17.52. 1H NMR
(300 MHz, DMsO-d6) 8 8.04 (d, J = 8y12Hz, 1 H), 7.61 (d, J =8.1 Hz, 1 H,
7.42 15 (dt, J = 6.9, 1.3 Hz, N6 (dt, J =6.9, 1.3, Hz, 1 H), 6.53
(s, 2 H, 455 (t, J =7.2 Hz, 2. - 2.66 (m 2 H, 2.67 (s, 3 H,
2.51 (s, 3 H, 1.95 (m 2 H, 1. Mhtet, J = 7.5 Hz, 2 H; MXCl) me
317 (MtH) 70 WO 03/ 050121 PCT/ U 829 Exanpl e 28
2-ethyl-1-[4-(methylthio)butyl]-1Him dazg[4,5-c]quinolin-4-amine NH2 N N
N S5 Part A Using the general nethod of anple 1 Part D,

N4- (4-chl orobutyl ) qui nol i ne-3,4- diamne (-85.75 mml) was cyclized using
triethyl orthopropionate (7.56 g, 42.9 mol)'in the presence of pyridine
hydrochl ori de (0.41 g). The crude product was purified by chromatography
(silica gel eluting with 95/5 dichl oronet hane/ nethanol) to provide 7.5 g

5 Part A
Using the general method of Example 1 Part D, N*-(4-chlorobutyl)quinoline-3,4-

diamine (~35.75 mmol) was cyclized using triethyl orthopropionate (7.56 g, 42.9 mmol) in
the presence of pyridine hydrochloride (0.41 g). The crude product was purified by
chromatography (silica gel eluting with 95/5 dichloromethane/methanol) to provide 7.5 g

10 of 1-(4-chlorobutyl)-2-ethyl-1H-imidazo[4,5-c]quinoline as a white powder.
Part B

Using the general method of Example 1 Part E, the material from Part A was:

oxidized to provide 1-(4-chlorobutyl)-2-ethyl-1H-imidazo[4,5-c]quinoline-5N-oxide as a
tan solid.

15 Part C

Using the general method of Example 3 Part B, the material from Part B was

aminated and purified to provide 7.0 g of 1-(4-chlorobutyl)-2-ethyl-1H-imidazo[4,5-
c]quinoline-4-amine as a white powder.
Part D

20 Using the general method of Example 21 Part D, the material from Part C was
reacted with sodium thiomethoxide. The crude product was recrystallized from
isopropanol and then triturated with diethyl ether to provide 1.55 g of 2-ethyl-1-[4-
(methylthio)butyl]-1H-imidazo[4,5-c]quinolin-4-amine as a white powder, m.p. 183-
186°C.

25 Analysis: Calculated for Cj7H22NaS: %C, 64.93; %H, 7.05; %N, 17.82; Found: %C, 65.07;
%H, 7.17; %N, 17.66.
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10 of 1-(4-chlorobutyl)-2-ethyl-I1Himdazo[4,5-c]lquinoline as a white
powder. Part B Using the general nethod of Exanple 1 Part E, the materi al
from Par t wd osas0120xi di zed to provide PCT/US02/18290

1- (4-chl orobutyl)-2-ethyl-IHimdazo[ 4, 5-c]quinoline-5N-oxide as a tan
solid. 15 Part C Using the general nethod of Exanple 3 Part B, the material

from Partyy RMR 30(ﬂ101leaDMS@agi) &904(&%76}92@\4&}16 61 (@dg£93 1.5 Hz, 1 H),
1- (4- chl or obut ethI-IH-lmdazo }lﬁwnollne- -amne as a vhite

bovder mu D 25 AR A, G rbbrbd o | Edabt . 24N (bF < HE0
1 | R t t T d
T e AL a5 = 73568 aYlalds 395 Mgy Qe asd'n, 2145 (RS

di et hyl (&, l?eIFI) tICB&J@td\ktm.eHz,SLH)g of 2-ethyl-I-[4-

(rrethylthlo butyl]-1Him dazo[ 4, 5-c] qui nolin-4-amne as a white powder,

mp> 183YS( @/y 5%@sis: Cal culated for CL7H22N4S: oC, 64.93; %, 7.05;
o, 17.82; Found: %, 65.07; Dﬁéé% 84 17.66. 71 WO 03/050121
PCT/U802/18290 1H NWVR (300 M—Iz 8]6e) 8 804 (d, J =7.5H, 1 H, 7.61
(dd, J = 9.3, 2-cthyl: [4£I(Iﬂe|)hylsuﬁoﬂ}ﬂ)1(tﬂyl] LH-midas[4,3-Aqiielitk4ning . 25 (dt, J =
7.5, 1.5 Hz, 1 H, 6.44 (s, 2 H, 452 (t, J =7.50 Hz, 2 H), 2.95
(quartet, J =7.5 Hz, 2 H, 2.55 (m22 H, 2.02 (s, 3 H, 1.L90(m 2 H,
1.77 (m 2 H, 1.38 (t, J =17.2 NH); 5 M5(Cl) me 315 (M+H) Exanpl e
29 2-ethyl- | -[4-(methyl sul fonyl I |mdazo[45c]qU|noI|n4amne
NH2 NN N O ScO 10 Using the g alNmet hod of Exanpl e 5,
2-ethyl-1-[4-(nmethylthio)butyl]

10 Using the general method of Example 5, 2-ethyl-1-[4-(methylthio)butyl]-1H-
imidazo[4,5-c]quinolin-4-amine (2.3 g, 7.31 mmol) was oxidized. The crude product was
sequentially triturated with diethyl ether, chromatographed (silica gel eluting with 90/10
dichloromethane/methanol), recrystallized from ethanol and triturated with diethyl ether to
provide 1.18 g of 2-ethyl-1-[4-(methylsulfonyl)butyl]-1H-imidazo[4,5-c]quinolin-4-amine

15 as a white powder, m.p. 182-185°C.

Analysis: Calculated for Ci7H2N40,S: %C, 58.94; %H, 6.40; %N, 16.17; Found: %C,
58.89; %H, 6.51; %N, 16.13.

'H NMR (300 MHz, DMSO-dg) 6 8.04 (d, J =8.1 Hz, 1 H), 7.62 (dd, J=8.1, 1.5 Hz, 1 H),
742 (dt,1=6.9,1.2Hz, 1 H), 7.26 (t, ] =7.4 Hz, 1 H), 6.45 (s, 2 H), 4.55 (t, 1 = 7.05 Hz,

20 2H),3.21(t,J=7.2Hz,2 H),2.96 (m, 5 H), 1.91 (m, 4 H), 1.38 (t, ] = 7.2 Hz, 3 H);
MS(CD m/e 347 (M+H)
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i mdazo[4,5-c]quinolin-4-amne (2.3 g, 7.31 mmol) was oxidi zed. The crude
product was sequentially triturated with diethyl ether, chronmatographed
(silica gelow@laeizng with 90/ 10 di chl or onet hane/ met hanol ) ,paTeicsogasabl i zed
fromethanol and triturated with diethyl ether to provide 1.18 g of
2-ethyl-1-[4-(nmethyl sul fonyl)butyl]-1Him dazo[ 4, 5-c] qui nol i n-4-amne 15
as a white powder, mp. 182-185C E’;?‘S}d%bﬁéstS: Cal cul ated for Cl7H22N402S:. %C,
58.94; 9%, 6.40; 9N, 16.17; Found: 9%, 58.89; %, 6.51; %\, 16.13. 1H NMR
(300 MHz, DNVBQ4d@etiylfulfvhybutyll-2=p®pl- Hd5imidagp[4, F-cBRinodig;4-gniseg, 1, 1.5 Hz,
1 H, 7.42 (dt, J =6.9, 1.2 Hz,NhyH), 7.26 (t, J =7.4 Hz, 1 H), 6.45 (s,
2 H, 4.55 (t, J =7.05 Hz, 20 2 , 3.21 (t, J =7.2 H, 2 H, 2.96 (m 5
H, 1.9 (m 4 H, 1.38 (t, J = R ; M5(Cl) mle 347 (MFH) 72 WO
03/050121 PCT/ US02/ 18290 Exanpl g

1-[4- (et hyl sul fonyl ) butyl]-2-p NH-i mi dazo [4, 5-c] quinol i n-4-amn ne
NHZ NN N , O5 Part A Using g ge al nethod of Exanple 1 Part D,

N4- (4- chl orobutyl ) qui nol i ne-3, 4- diam ne(-21.45 mml) was cyclized using
trimethyl orthobutyrate (3.8 g, 25.74 mmo in the presence of pyridine
hydrochloride (0.1 g). The crude productowds~ purified by chronmatography
(silica gel eluting with 95/5 dichl oronet hane/ net hanol) to provide 3.6 g 10
of 1-(4-chlorobutyl)-2-propyl-1Him dazo[4,5-c]quinoline as a |ight green
oil which slowy solidified. Part B Using the general method of Exanple 1
Part E, cjupgbmaterial fromPart A was oxidized to provide

1-(54-ch orobutyl)-2-propyl -1 Himdazo[ 4, 5-c]qui nol i ne-5N-oxide as a 15

| i ght or angeUsink thePgarieraCmethod of Example 1 Part D, N'-(4-chlorobutyl)quinoline-3,4-

diamine (~21.45 mmol) was cyclized using trimethyl orthobutyrate (3.8 g, 25.74 mmol) in
the presence of pyridine hydrochloride (0.1 g). The crude product was purified by
chromatography (silica gel eluting with 95/5 dichloromethane/methanol) to provide 3.6 g

10 of 1-(4-chlorobutyl)-2-propyl-1H-imidazo[4,5-c]quinoline as a light green oil which
slowly solidified.

Part B
Using the general method of Example 1 Part E, the material from Part A was

oxidized to provide 1-(4-chlorobutyl)-2-propyl-1H-imidazo[4,5-c] quinoline-SN-oxide as a
15 light orange oil.

Part C
Using the general method of Example 3 Part B, the material from Part B was

aminated and purified to provide 3.0 g of 1-(4-chlorobutyl)-2-propyl-1H-imidazo[4,5-
c]quinoline-4-amine as an off-white solid.

20 Part D
Using the general method of Example 21 Part D, the material from Part C was

reacted with sodium thiomethoxide to provide 2.52 g of 1-[4-(methylthio)butyl]-2-propyl-
1H-imidazo[4,5-c]quinolin-4-amine as a solid.
Part B

25 Using the general method of Example 5, the material from part D was oxidized.
The crude product was sequentially chromatographed (silica gel eluting with 95/5

dichloromethane/methanol), recrystallized from ethanol and triturated with diethyl ether to
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Usi ng the general nethod of Exanple 3 Part B, the material from Part B was
am nated and purified to provide 3.0 g of

1- (4- chl owwbastogdied 2- propyl -1 H i m dazo[ 4, 5- c] qui nol i ne- 4- AGINES0238220
off-white solid. 20 Part D Using the general nethod of Exanple 21 Part D,
t he materi al fromPart C was reacted with sodiumthiomethoxide to provide
2.52 g

1H i m daz V%(}le[ §1§ ?%5?%{))1 (P ’?%}?Q{rfa}( ér{ea:l glgpggg%ﬁddm hlgéyNémggth lf?rrrl%ar{tuﬁg(%ener al
met hod nﬂ)Emdmhtd @lﬁxontm pmte&irmaj wﬁtanﬁﬂ@mlt) D’hmsswmgjp@@mtatem crude

duct tiall | [ yti ith 95/5
8: ghrgr bﬁqs?g #ﬁ%{lh‘g S}"e Wé ‘Vg B%{‘Eﬁ ‘ﬂ’%l?ﬁ% ﬁ'@hldn?rm urated with
di et hyl (fak zfsuff&lyz)%um 93 ﬁ?ﬁ-uﬁ@ﬂd@@%’ﬁlﬁ&ﬂﬁl—&@hﬁﬂé gleanlofLyhgeof a solid.

This materl di ssol ved"in hot N, N-di nethylfornanide (6 m) and the
sobut i opowssr, popr26@-204tG. wat er (100 m_) The resulting precipitate was

150 Choetiiss Grle B e RSt el 3 B8 Aol B B AFRY G e as

an of f - |7t1e%§{ RysenN 14, 202-204C. Anal ysi s: Cal culated for CL8H24N402S:
uC, 59. %H, 6. 71; 9N, 15.54; Found: %C, 59.71; %4, 6.69; 9%\, 15.41. 1H
NI\/R ( 300HNFYR GMVEUIHIS DMSO-03 5503 @, £=8. Heid HI 41 (0, 6T §d 2 Hzd B).1, 1.2

6 44 (sH)”z'z(ﬁ}L}Z”(g’Sl’% }H)Zgé@ﬂ?oﬁ%%) (TSt %@ 453 Zt7?’?'6::@'12’2 ’

%6 (5,21-’13) Bh1 (21%17 ﬁle Q}g 7.96 (3. HR 2191 (t, 1:9251{719}()01 98-1H)9, (m, 5. 1% (t J
, 1 (MtH) Exanple 31
2 butyI -1L04[(Alr1(=rrixﬁlﬂzl §lH)I’| nyl)butyl]-1Him dazo[4 5-c] qui nol i n-4-ani ne NH2

N N Toyisccn) mle 361 (M+H)

Example 31
15 2-butyl-1-[4-(methylsulfinyl)butyl]-1H-imidazo[4,5-c]quinolin-4-amine

Using the general method of Example 18, 2-butyl-1-[4-(methylthio)butyl]-1H-

imidazo[4,5-c]quinolin-4-amine (2.5 g, 7.30 mmol) was oxidized and purified to provide
20 1.5 g of 2-butyl-1-[4-(methylsulfinyl)butyl]- 1 H-imidazo[4,5-c]quinolin-4-amine as a

white solid, m.p. 126-128°C.

Analysis: Calculated for CioHp6N4OS  0.25 Hy0: %C, 62.87; %H, 7.36; %N, 15.43;

Found: %C, 62.57; %H, 7.34; %N, 15.47.

'H NMR (300 MHz, DMSO-dg) 6 8.03 (d, J = 8.1 Hz, 1 H), 7.61 (d, J = 9.0 Hz, 1 H), 7.41
25 (t,J=6.9Hz, 1 H),7.25 (t,J=7.1,Hz, 1 H), 6.46 (s, 2 H), 4.56 (t, } =7.3 Hz, 2 H), 2.93

(t, J =7.8 Hz, 2 H), 2.87 - 2.66 (m, 2 H), 2.51 (s, 3 H), 1.93 - 1.75 (m, 6 H), 1.46 (sextet, J

=7.5Hz,2 H),0.96 (t,J =7.4 Hz, 3 H);
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Usi ng the general nethod of Exanple 18, 2-butyl-I-[4-(nethylthio)butyl]-1H
i m dazo[ 4,5-c]quinolin-4-amne (2.5 g, 7.30 mml) was oxidi zed and purified
to provi de@B/0k0B1g of PCT/US02/18290
2-butyl-1-[4-(nmethylsulfinyl)butyl]-1Him dazo[4, 5-c]quinolin-4-amne as a
white solid, mp. 126-128C. Analysis: Calculated for ClI9H26N40S 0. 25 H2O
UC, 62. /K 7 ' 15.43; Found: %, 62.57; 9%, 7.34; 9%\, 15.47. 1H
NVR (30§ﬁ%£g?h%ﬁ%§¥§ﬁ§ﬁ% 8.03 (d, J =81Hz, 1 H, 7.61 (d, J =9.0 Hz, 1
H, 7.41 25 (t, J =6.9 Hz, 1 H, 7.25 (t, J =7.1, Hz, 1 H), 6.46 (s, 2
H, 4.56 (t, J =7.3 Hz, 2 H, 2.%%méﬁ_ 2 = 7.8 H, 2 H, 2.87 - 2.66 (m
2 H, 2.51 (s, 3 H, 1.93 - 1.75 ( iﬁ, 1.46 (sextet, J = 7.5 Hz, 2 H),
0.96 (t, J = 704nttRyl-BidmetkAtME) B340 DA%2Ad L6, 3SR iInbERIamiE( Cl ) e 359
(MtH) Exanple 32

2-met hyl -1 -[ 2- (et hyl t hi o) et hyl ] - 1H¥i dazo[ 4, 5-c] qui nol i n-4-anine NH2 N N
N 5 s~ Part A Using the general pethadi of Exanple 6 Part A except that a
solvent (55 nL of 1, 2- dichloroet%aag Wes- i ncl uded,

2- (4-am no-2-nethyl -1 Hi m dazo[ 45>~ q§nolin-1 10 yl)ethanol (4.0 g, 16.51
mol ) was chlorinated using thio chl oxide (2.41 nL, 33.02 mol) to
provide 3.9 g of 1-(2-chloroethyl)-2-nethyl-1Himdazo[4, 5-c]quinoline-4-
amsne as a fine, white powder. Part B Using the general method of Exanple
21 Part D, 1-(2-chloroethyl)-2-methyl-1H 15

i mdazo[4,5-c]quinoline-4-amne (3.75 g, 14.38 nmol) was reacted with
sodiun1F%Rk£nethoxide (1.6 g, 21.57 mmol) to provide 3.2 g of the thioether

as an o ite solid. A portion (1.4 g) was recrystallized form et hanol
and then tri tUsin thel gowerd noteachyl Exsripde 6Part Aoexsepdibatn @lyengf5S mL of 1,2-

2- et hyldiclhicl‘rgétggn%s f‘%ls t1nhc uod)eg,t ilklél-]afngn%—i-rﬁile aﬁH%irgiﬁg;ocﬂlt',gpc?&&iﬂélﬂf—?-m- ne as

10 ylethanol (4.0 g, 16.51 mol) was chlorinated using thionyl chloride (2.41 mL, 33.02

mmol) to provide 3.9 g of 1-(2-chloroethyl)-2-methyl-1H-imidazo[4,5-c]quinoline-4-
amine as a fine, white powder.

Part B
Using the general method of Example 21 Part D, 1-(2-chloroethyl)-2-methyl-1H-

15 imidazo[4,5-c]quinoline-4-amine (3.75 g, 14.38 mmol) was reacted with sodium
thiomethoxide (1.6 g, 21.57 mmol) to provide 3.2 g of the thioether as an off-white solid.
A portion (1.4 g) was recrystallized form ethanol and then triturated with diethyl ether to
provide 0.9 g of 2-methyl-1-[2-(methylthio)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine as
a fine white powder, m.p. 193-195°C

20 Analysis: Calculated for C14H6N4S: %C, 61.74; %H, 5.92; %N, 20.57; Found: %C, 61.64;
%H, 3.97; %N, 20.66.
'H NMR (300 MHz, DMSO-ds) 5 8.00 (dd, J =7.8, 1.5 Hz, 1 H), 7.61 (dd, J = 8.1, 1.4 Hz,
1H),7.19(dt,J=7.8,1.2 Hz, 1 H), 7.25(dt, J =7.5, 1.5 Hz, 1 H), 6.51 (5,2 H), 4.72 (¢, J
= 6.9 Hz, 2 H), 2.99 (t, ] = 6.8 Hz, 2 H), 2.66 (s, 3 H), 2.08 (s, 3 H);

25 MS(CI) m/e 273 (M+H)
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a fine white powder, mp. 193-195C 20 Anal ysis: Cal cul ated for Cl4HL6MN4S:
uC, 61.74; 9%, 5.92; %\, 20.57; Found: 9%, 61.64; %, 5.97; 9%\, 20.66. 1H
NVR (300 wwdrq3/0B0EB0- d6) 8 8.00 (dd, J 7.8, 1.5 Hz, 1 H), PCTOUSORMS8RI0] =
8.1, 1.4 Hz, 1H, 7.19 (dt, J =7.8, 1.2 Hz, 1 H, 7.25 (dt, J =7.5, 1.5
Hz, 1 H, 6.51 (s, 2 H, 472 (t, J =6.9 H, 2 H, 2.99 (t, J =6.8 Hz, 2
H, 2.66 (s, 3 H, 2.08 (s, 3 H); ) me 273 (MrH) 75 WD 03/ 050121
PCT/ US02/ 18290 Exanpl e 33 2-net hyl -

- [ 2- (met hyl s@-foetiyl-1 R Hylethylsel fonyldkalnd L A-BaiddzofiP redquinclip-aamine N H2 N N N
~.0 S~ O 5 3-Chl oroperbenzoic acrmeS 35 g of 75% 14.54 mml) was added

in portions to a suspension of
2-met hyl -1 -[ 2- (et hyl t hi 0) et hyl ] - {FN 1§azo[4,5-c]qU|nolln-4-an1ne (1.8 g,
6.61 mml) in chloroform (33 nL).lAf er /about 1 equi val ent of the oxidant
had been added, a precipitate f d. Naddi ti onal chl orof orm was added
along with the remaining oxida he #eg ion mxture was stirred at

anbi ent tenperature for 1 hour and then \}0 was chilled in an ice bath. A
white solid was isolated by filtration and then washed with cold

di chl oronet hane. This solid was suspended in water (100 nL). Solid sodium
carbonate was added until the pH reached 10. The suspension was stirred at

t f t L i b
fTBrati on andbdRERe MG RAE LTy DBETEw, DG iR Ot Sl pRgLR EA DY |
Anal ysi sudpindibr\MR - hﬁdl;@dt[&dnidﬂ@ﬂthﬂnﬁetﬁgdﬂ]il@%lrﬂdams prr]qmeulnn -4-ghiie (tek er i al

was suspended in dichlor th hl d 0. 25
05 s BBy oY CHeRESTIARD L AT ARk SR AT RD R RO BT of

oxi dant QB{%@&ntgu %rrﬁgc?CAB(ﬂﬂorgg] %ﬁl‘éf&foﬁﬁ%vaﬁ Q@&?drﬁl&?gt @ﬂh Hﬁqgﬁlaﬁlﬁ%u ced

pressure he“re e was stirr In water and solid sodium
car bonabegidams The reaction mixture was stirred at ambient temperature for 1 hour and then it

10 was chilled in an ice bath. A white solid was isolated by filtration and then washed with
cold dichloromethane. This solid was suspended in water (100 mL). Solid sodium
carbonate was added until the pH reached 10. The suspension was stirred at ambient
temperature for several hours then the solid was isolated by filtration and washed with
water to provide ~1.5 g of an off-white solid. Analysis by H-NMR indicated that

15 sulfoxide was present. This material was suspended in dichloromethane (23 mL) and 3-
chloroperbenzoic acid (0.25 g) was added in portions. After about 15 minutes another
portion of oxidant was added. The reaction mixture was concentrated under reduced
pressure. The residue was stirred in water (100 mL) and solid sodium carbonate was
added until the pH reached 10. A brown solid was isolated by filtration and washed with

20 water. This material was purified by chromatography (silica gel eluting with 95/5
dichloromethane/methanol) to provide a white solid. This material was triturated with
diethyl ether to provide 0.56 g of 2-methyl-1-[2-(methylsulfonyl)ethyl]-1H-imidazo[4,5-
c]quinolin-4-amine as a fine white powder, m.p. 242-245°C.

Analysis: Calculated for C14H16N4O02S: %C, 55.25; %H, 5.30; %N, 18.41; Found: %C,

25 54.92; %H, 5.19; %N, 18.29.

'H NMR (300 MHz, DMSO-dg) & 8.05 (d, J=6.6 Hz, 1 H), 7.63 (d, ] = 6.6 Hz, 1 H), 7.43
(t,J=7.2Hz, 1 H),7.25(t,J =6.9,Hz, 1 H), 6.31 (s, 2 H), 4.95 (t, J =7.2 Hz, 2 H), 3.77
(t,J=7.2 Hz,2 H), 3.08 (s, 3 H), 2.66 (s, 3 H);
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added until the pH reached 10. A brown solid was isolated by filtration and
washed with 20 water. This material was purified by chromatography (silica
gel el utiwg asiostn295/5 di chl or omet hane/ met hanol ) to provi deTauseiig®osol i d.
This material was triturated with diethyl ether to provide 0.56 g of

2-met hyl -1 -[2-(met hyl sul fonyl)ethyl]-1H i m dazo[ 4,5- c]quinolin-4-amne as
a fine i I p. 242-245C. Anal ysis: Cal cul ated for Cl4HL6N402S:
%, 55%(&&-@@?6261\4%%\)1 18.41; Found: %, 25 54.92; 9%, 5.19; %\, 18.29.
"H NW\R (300 MHz, DM5O-d6) 5 8.05 (d, J = 6.6 Hz, 1 H), 7.63 (d, J = 6.6 Hz,
1 H, 7.43 (t, J =7.2 H, 1 FD,_}_T;‘.ZS (g J =6.9 Hz, 1 H, 6.31 (s, 2
H, 4.95 (t, J =7.2 Hz, 2 H, 3 7034 - 7 >y 2'H), 308 (s, 3 H),
2,08 (513, otmbley VI3 H0B0RL KGRSO AB Yoo ABfnd MHH) Bxarpl e
34 2-nmethyl- |-[4-(methyl sul fonyl)butyl]- | Himdazo[4, 5-c]quinolin-4-am ne
NH2 NN N O\ OS5 Part A Sodi umNthi onet hoxi de (2.02 g of 95% 27.40 mml)
was added in a single portion ol uti on of

1- (4-chl orobutyl)-2-net hyl -1 Hi ¥—5-c]quinoline (5.0 g, 18.26 10
mrol ) i n anhydrous N, N-di net hyl Nde (91 nL). After 30 mnutes the
reaction mxture was poured w apitd_stirring into water (500 nmL). The
resulting solution was extracted with | oroform (2 X 200 nL). The organic
| ayers were conbi ned, washed with saturated aqueous sodi um bi carbonate
(100 nL) then with brine (100 m.), dried gg&® sodiumsulfate, filtered and
thsn concentrat ed under reduced pressureotd provide 5.0 g 2 15

methyl -1-[4-(methylthio)butyl]-1H1im dazo[4,5-c]quinoline as a |ight yellow
oil. Part B Using the general nmethod of Exanple 11 Part F, the nateri al
from Pa{)‘tm% was

Sodium thiomethoxide (2.02 g of 95%, 27.40 mmol) was added in a single portion
to a solution of 1-(4-chlorobutyl)-2-methyl-1H-imidazo[4,5-c]quinoline (5.0 g, 18.26
10 mmol) in anhydrous N,N-dimethylformamide (91 mL). After 30 minutes the reaction
mixture was poured with rapid stirring into water (500 mL). The resulting solution was
extracted with chloroform (2 X 200 mL). The organic layers were combined, washed with
saturated aqueous sodium bicarbonate (100 mL) then with brine (100 mL), dried over
sodium sulfate, filtered and then concentrated under reduced pressure to provide 5.0 g 2-
15 methyl-1-[4-(methylthio)butyl]-1H-imidazo[4,5-c]quinoline as a light yellow oil.
Part B
Using the general method of Example 11 Part F, the material from Part A was
oxidized to provide 2-methyl-1-[4-(methylsulfonyl)butyl]-1H-imidazo[4,5-c]quinoline-
5N-oxide as a light orange solid.
20 Part C
Using the general method of Example 3 Part B except that dichloromethane was
used as a solvent in place of chloroform, the material from Part B was aminated. The
crude material was purified by chromatography (silica gel eluting with 90/10
dichloromethane/methanol) followed by trituration with diethyl ether to provide 1.67 g of
25 2-methy1—1-[4—(methylsulfonyl)butyl]—lH-imidazo[4,5—c]quinolin—4-amine as a fine white
solid, m.p. 206-209°C.
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oxi dized to provide

2-met hyl -1 -[4- (et hyl sul fonyl )butyl]-1Hi m dazo[ 4, 5-c] qui nol i ne- 5N- oxi de
as a |ighwoorsasgelsolid. 20 Part C Using the general nethatTofSoEssapl e 3
Part B except that dichloronethane was used as a solvent in place of
chloroform the material fromPart B was am nated. The crude material was
purifi | . PO84:Found: %C,

di chl or%nnagy%gr@eﬁém%tﬁ%%g@ngﬁ 02\/\52% $7t8r31| %Frigﬁtl?%mr:m\s]\n th diet hyl ether to
provi des717| 701, @ﬂO,Z%N 16.64.

i ne it WM, Bscbad el Wy i 68 038050 TR T I ™oy 51 s

cal cul Yy 1 oNT 1B a0 %€
cu %@%Z%ggﬁ%%‘%ﬁ ?@Hﬁi}ﬁ 65%(‘5 2614550\ LB2 8, 2FDUBRA0

57.70; TH NAR : DNBOdG) S805 (d, J=28.1
Hzs 1 m,,HmmenZ%gsBH&,%ﬂ@wm 1491(I(lt4HJ = 7.8 H, 1H, 7. 25 (t, J
= 7.6 4.55 (t, J =7.2 Hz, 2 H, 3.20 5 (t, J =
7.4 Hz%§(¢6>|3/23g%%§"§46 2.61 (s, 3H, 1.91 (m 4 H: M(C) me 333
(M+H) Exarrple 35 2-ethyl - I -[2- (et hyl sul fonyl )ethyl]-1H i m dazo [4, 5-c]
quinolin-4-amne NH2 NN 11 N 10 0 Part A Using the general nethod of
Exanple 1 Part A, 4-chloro-3-nitr&§ 35ne(1509 15 71.90 nol) was

Cr ude. pr oduct  wiseSUg ?‘?ﬂ%ﬂ}/féﬁlmfé@’f%%%k@%ﬁ%f‘sg e bohate

was added to adjust the pH to 10. NFpe suspension was stirred overni ght and
then cooled in an ice bath. The splidywas then isolated by filtration and
washed with chilled water to pridl g of

N- (2-chl oroet hyl ) -3-nitroqui nol i ZamNne as a bright yellow fluffy 20
solid. Part B Using the general hod\\f Exanpl e 21 Part D,

N- (2- chl or oet hyl ) - 3-

S
10 ©

Part A
Using the general method of Example 1 Part A, 4-chloro-3-nitroquinoline (15.0 g,

15 71.90 mol) was reacted with 2-chloroethylamine monohydrochloride (8.3 g, 71.90 mmol).
The crude product was suspended in water (300 mL) and solid sodium carbonate was
added to adjust the pH to 10. The suspension was stirred overnight and then cooled in an
ice bath. The solid was then isolated by filtration and washed with chilled water to
provide 15.88 g of N—(2-chloroethy1)—3-nitroguinolin-4—amine as a bright yellow fluffy

20 solid. |
Part B

Using the general method of Example 21 Part D, N-(2-chloroethyl)-3-
nitroquinolin-4-amine (6.0 g, 23.84 mmol) was reacted with sodium thiomethoxide (2.11 g
of 95%, 28.61 mmol) to provide 4.95 g of N-[2-(methylthio)ethyl]-3-nitroquinolin-4-

25 amine as a dull yellow solid.
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ni troquinolin-4-amne (6.0 g, 23.84 mol) was reacted with sodi um

t hi omet hoxide (2.11 g of 95% 28.61 mmpl) to provide 4.95 g of

N- [ 2- (et W ashoiseieet hyl ] - 3-nitroqui nolin-4 25 am ne as a dwdr/ysskhgaso sol i d.
78 WO 03/050121 PCT/ US02/18290 Part C Using the general method of Exanple
1 Part C, N-[2-(nmethylthio)ethyl]-3- nitroquinolin-4-amne (4.71 g, 17.89
mmol ) wg %Tq;duced to provide N4-[2- (nethylthio)ethyl]quinoline-3,4-diam ne
as a light brown oil. 5 Part D Using the general nethod of Exanple 1 Part
D, the mater lhingﬂh@ger@aaltn@m@sf Exaynpllé 2 @drt ¢ Nr{R-(methyyip)eBwtliibpr opi onat e.

The crude prodyct, was romat.0 h gel eluting with
051 5. i ENOGHRBEHAHBRRLd R0l 15 By g Prppidt N2

2- et hyl Sﬁletilﬁltl(l Y] quit Bhe 3 lilhmldd ds'H 18as 8fdtviboit] qui nol ine as an of f-white
solid. art Usi'ng the general met hod of Exarrpl e 11 Part F, the

matser i aPaﬂtD)m Part D was oxidized to provide 3.3

2-ethyl -1 - | sul f.an #g5 ON- oxi de as
an of f - whi te Eé/ gherr?h'n_gt&%c?@ F{}{‘glpg}ég%ﬁ%éfaé{lﬁf%&ﬂ% fe 3 Part B,
t he mat @?dlﬁled hglﬁ?t&an&l (Eth‘b@ﬁ)pl(ﬁlﬁienm(inﬁl%cbrpdudt maegumﬁeqowpvu de 0.2 g of

2ethy| [2-(me yIsquonyI)ethI}) i mdazo[ 4 |noI|n z@gmne as a

solid, ehnemappzaphyeilicagel shafing with %’éldéﬁl’éQfOF’SFha(’ﬁ/S‘lq écspfo%ée £59; oM

5 ’0; %\l 4 y?—g—[glz(gxge?l%dth%@ethyﬁelﬁgilgldﬂf)m% éﬁamggmz :Js7an3l)‘1’f W%Qe ;(hlld\"le_é 530(7) 44
P&nEHZ 726(tJ 81Hle) 650(5 2 H, 4.95 (t,
7.2 Hz, 3. 02 tet,
7. Hz, QJ sp})g thq_ gglgarq.ltmet‘ljod.oﬁE)gmp_gge ’1\13%%@[7 tkﬁg{lﬁéirﬁ%n Ig% ( quar €
mpl e §glze%1 th grcﬂvﬁ!%t 1yl GRYIL D) BX ixd chy 1Rty A o Zard, s, 5 c]

i nolin-
c]quinoline-5N-oxide as an off-white solid.

Part F
15 Using the general method of Example 3 Part B, the material from Part E was

)
—
[a—y
oo
(_n

2
5

o)
c.

aminated and purified to provide 0.2 g of 2-ethyl-1-[2-(methylsulfonyhethyl]-1H-
imidazo[4,5-c]quinolin-4-amine as a solid, m.p. 222-225°C.
Analysis: Calculated for C;sH;gN4O,S: %C, 56.59; %H 5.70; %N, 17.60; Found: %C,
56.37; %H, 5.59; %N, 17.34.

20 'H NMR (300 MHz, DMSO-d¢) 8 8.06 (d, J = 8.7 Hz, 1 H), 7.63 (d, ] = 8.7 Hz, 1 H), 7.44
(t,J=8.1,Hz, 1 H), 7.26 (t, F = 8.1, Hz, 1 H), 6.50 (s, 2 H), 4.95 (t, J=7.2 Hz, 2 H), 3.78
(t,J =7.2Hz, 2 H), 3.12 (s, 3 H), 3.02 (quartet, J = 7.5 Hz, 2 H), 1.39 (t, } =7.2 Hz, 3 H);

MS(CI) m/e 319 (M+H)
25 Example 36
1-[2-(methylsulfonyl)ethyl]-2-propyl- 1 H-imidazo[4,5-c]quinolin-4-amine
NH,
NS
| >/\/
Z N

\\\ 0
N
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NN N.O S~ O79 WO 03/050121 PCT/US02/ 18290 Part A

N4-[ 2- (Met hyl thi o)ethyl]quinoline-3,4-diamne (4.2 g, 19.2 mmol ), trinethyl
or t hobut ywat ®/06@286 g, 19.2 mmol), pyridine hydrochl ori de KayarsabkAggion
anount) and toluene were conbined in a pressure vessel and heated at 140C
for 1 hour. The reaction mxture 5 was allowed to cool and then it was
concent p?% d under reduced pressure to provide 4.9 g of

1-[2-(methyl thio)ethyl]-2-propyl -l Hindazo[ 4, 5-clqui noline. Part B

3- Chl or oper baif2i(Metnyitdio)dathyliquigolofe-b4ejangge o+ Agol9-2 wasolhdti®gthvh porti ons

to a solution of e eri from Part i.n,_chl After

about 38rtﬁ?t?ﬂ5¥r@t§ (g%g g,% F%Iga)i o %&YSF%‘%%/%ISde C%%&gg%ﬁjt%h&%grgde%ngodi um
car bonagre WAlhedBnG frBQBraNdséb] Bhd RéatedT1 Q407 &Y IChduay Ehe Yeastierombired Wi t h
excess ammoni um hydr oxi de. p-Tol uenesul fonyl chloride (3.6 g, 18.9 mol)

was addeds kilowat toiconkamitbemp ardisedndpptraied ondergeduced prasgure toprogide #-h@ur t he
reaction_m xtur s. diluted with chl.or r 100 nmb) and water (100 niL).
The org&ﬁH%@?‘gﬁ’ﬁ\@ﬁﬁwggw&?@df1%%@@?%fﬁﬁ%& ®and then concentrat ed

under 1p.fgduced pressure. The resulting oil was purified by chromatography

(silica gel eluting wth 98/ 2 dichloronethane/ nethanol). The materi al
crystal | i zed3fGChionogebhhasioaed hkhE2 £ ahtd fad3-? sunel) 8@s BYded; ip pPEINYIP & o

090 ey e A AT AN AP AP i
Calocul at@@tibi®miRNAINGRARS] withQBuéddd CaRumdarbdnGtedWatevthd thef Kithdiine16. 52;
20 o, s ol 10 S6 L, (300 Mo, EpGD) 8 6o
gl? Ve (2?: Pfo%id%gz?g §§]F§,9 ﬁén?—"%“)% ?ﬁed?é P ()éioﬁ% f‘wffné’%n%? ,b%“igzo}gl.fs5saﬁz%,@%’ H)2 , H)li 87
( sext et ,Affer¥ héuthklzeacBotdmixtute ®4s difytedwith ghiprdferm 8109 mL) and water (100
mL). The organic layer was separated, washed with water and then concentrated under
15 reduced pressure. The resulting oil was purified by chromatography (silica gel eluting
with 98/2 dichloromethane/methanol). The material crystallized from dichloromethane
and was isolated by filtration to provide 0.9 g of 1-[2-(methylsulfonyl)ethyl]-2-propyl-1H-
imidazo[4,5-c]quinolin-4-amine as a solid, m.p. 212-214°C.
Analysis: Calculated for CisH20N40,S © 0.08 CH,Cly: %C, 56.94; %H, 5.99; %N, 16.52;
20 Found: %C, 56.95; %H, 5.91; %N, 16.59.
'H NMR (300 MHz, DMSO-dg) 5 8.06 (d, ] = 7.5 Hz, 1 H), 7.64 (d,J=7.2 Hz, 1 H), 7.43
(t,J=7.2Hz, 1 H),7.25(t, T = 6.9 Hz, 1 H), 6.47 (5,2 H), 4.94 (t,  =7.2 Hz, 2 H), 3.76
(t,J=7.2 Hz,2 H), 3.11 (s, 3 H), 2.97 (t, ] = 7.5 Hz, 2 H), 1.87 (sextet, J = 7.2 Hz, 2 H),
1.04 (t, T=7.2 Hz, 3 H),
25 MS (CI) m/e 333 (M+H)
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25 M5 () me 333 (MtH) 80 WO 03/050121 PCT/ US02/18290 Exanple 37
2-butyl-1-{ 4-[(2,4-difluorophenyl)thio]butyl } -1Hi m dazo[4, 5-c]

qui nol i n-woensisse2INH2 N N S O F F 5 Part A Using the getaresoonsdhod of
Exanple 1 Part D, N4-(4-chlorobutyl)quinoline-3,4- diamne (119.1 g, O0.48
nol e) was cyclized using trinmethyl orthovalerate (93 g, 0.57 nol) in the
presence of pyridine hydrochlori dgadnle 97 0. 0095 nol) to provide 120 g of
2-butyl- 1-(4-chlorobutyl)-IHimdazo 4,5é§lquinoline as an ivory powder.
10 Part B 2-bGhil-drBbK2Behiteiropkanybthiatbotyd) -bH-immdazol As]lawnolinghamigigded i n
portions over a period of 30 m es to a solution of

2-butyl -1-(4-chlorobutyl)-1Him daZo[4,5- c]Jquinoline (118 g, 0.037 nol) in
di chl oromet hane (1700 niL). Afteg el 9Q mputes the reaction mxture was
diluted with additional dichlorgnetlhare, washed with 10% sodi um 15
hydroxi de (x 3) and brine, ang en ied to provide
2-butyl-1-(4-chlorobutyl)-1H pdazof4, 5-c] qui noline-5N-oxide. Part C
was added to the dichl oronet hane

fromPart B. 20 Tosyl chloride (68 g, 0.%6 npl) was added in portions
acconpani ed by vigorous stirring. After 230 nutes the |ayers were
separated. The organic | ayer was dil uted h di chl oronet hane, washed with
10% sodi um hydroxide (x 2) and brine, driegand then concentrated under
reduced pressure to provide a tan solid. ThFs material was recrystallized
fromacetonitrile (30 nL/g) to provide 91.6 g of 2-butyl-1-(4-chlorobutyl)
25 1H i m dazo[ 4, 5-c] qui nol i ne-4-am ne as tan needl es.

5 Part A
Using the general method of Example 1 Part D, N*-(4-chlorobutyl)quinoline-3,4-
diamine (119.1 g, 0.48 mole) was cyclized using trimethyl orthovalerate (93 g, 0.57 mol)
in the presence of pyridine hydrochloride (1.1 g, 0.0095 mol) to provide 120 g of 2-butyl-
1-(4-chlorobutyl)-1H-imidazo[4,5-c]quinoline as an ivory powder.
10 Part B
3-Chloroperbenzoic acid (110 g of 77%, 0.45 mol) was added in portions over a
period of 30 minutes to a solution of 2-butyl-1-(4-chlorobutyl)-1H-imidazo[4,5-
c]quinoline (118 g, 0.037 mol) in dichloromethane (1700 mL). After about 90 minutes the
reaction mixture was diluted with additional dichloromethane, washed with 10% sodium
15 hydroxide (x 3) and brine, and then dried to provide 2-butyl-1-(4-chlorobutyl)-1H-
imidazo[4,5-c]quinoline-5N-oxide.
Part C
Concentrated ammonium hydroxide (1100 mL) was added to the dichloromethane
solution of 2-butyl-1-(4-chlorobutyl)-1H-imidazo[4,5-c]quinoline-5N-oxide from Part B.
20 Tosyl chloride (68 g, 0.36 mol) was added in portions accompanied by vigorous stirring.
After 30 minutes the layers were separated. The organic layer was diluted with
dichloromethane, washed with 10% sodium hydroxide (x 2) and brine, dried and then
concentrated under reduced pressure to provide a tan solid. This material was
recrystallized from acetonitrile (30 mL/g) to provide 91.6 g of 2-butyl-1-(4-chlorobutyl)-

25 1H-imidazo[4,5-c]quinoline-4-amine as tan needles.
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81 WD 03/050121 PCT/ US02/ 18290 Analysis: Calculated for CL8H23CIMN: %,
65.34; 9%, 7.01; 9%\, 16.93; Found: %, 65.32; 9%, 7.09; %\, 16.94. Part D
2, 4-Di f| uvocoBasezenet hiol (2 g, 13.7 mmol) was added to a RCIPESVi18290 Of
sodium 5 hydride (0.65 g of 60% 16.5 mml) in anhydrous

N, N- di et hyl f or mam de (30 m_) After the addition was conplete the

reacti ofy Ei'yé%%ﬁcﬂ@t%d%ﬂ@ dIR,:SHE! 6584;30H1 20U ; %I\BITBQBalFéﬂnﬁ fuar, about 30
mnutes. 2-Butyl-1-(4-chlorobutyl)- 1H-|mdazo[4 c]qU|noI|ne4amne(45
g, 13. GGMI%M@%%d&% a single portion. The reaction mxture was

al | oned %{P stir at ambient tenperature for about 30 mnutes; then it was
pour ed P ice 10 water and stirred. The aqueous | ayer was extracted with
di chl or onet hanepfrfuotobéazdielhiol (g, CRMHLHEY wak gadidas awasyenyias besbdimmh wat er
(3 x 100 nL) and brine, and then concentrated under redg%(e?% pressure to

pr 6vi dehpirideg06p g0ft1%.dl6.STmimelhinrahydpusRlsN-diraethyléergamt et hanol . A
t
FZ)OLUE[ 3 PA&te¥ %16%)(15)@%% age{sl rp?)ééﬁ@ﬁ??@bﬁ? g?ﬁ%@%ﬁh?éﬂ%édqo sRf R\afifent

}CallH: af? : tﬂneggﬁitlizﬁgﬂt gOImSlﬂuté{TC amgnfyl %15(4&911(&0151&!}'1)61,1‘1 hnidgzdtgz-cﬂ]@lﬁmélimﬂg ysis:
cul ate or 4H26F2N4 04 5.4 0 12. 7 Foun % ,

65 41 %ﬂnnge 685 20Ad-0 gl was pilderan §6’@1AH 10‘5@@ 1§85tios miXgEe fEs 5 =

(t. Hz, ﬁ%léovi&cpt% sﬁE@ egrgb“lﬁ tt%m tu f@r’abgut% mfnmeszthkﬁ it ﬂas%%ulﬁeﬁlmt% 1&'61) 9; (()t5 5
= ®. 6 Hz/,ate2 ahf) stir2edB 7Tl(et aquéous liyez Wz exﬁ‘adfgd wﬂh@?chétqgmnthéne (5JX 5 17{1]-8 Hz, 2 H),
1.76 UI nt e 1.42
( sext et hg com mSg Rﬁganfs Pﬁere Wﬁshﬁﬂ ‘Y”gh Wﬁte£&7x 26(?-@]‘) §nﬁ[6)nn H(?Hﬂejl me 441
( 'VH'H) 880%@119%@ ﬁQ&e’rlfe(RQI& pRAZd R2%8vid bfa d8lid2-THi¢ latekial was

4-1(2, 4-di fluorophenyl)sul Tonyl ] butyl } 1 i m dazo[ 4, 5-c] qui nol i n-4-am ne
NH2 N recrystallized from ethanol. A portion (1.1 g) was dried in a heated vacuuin oven to

provide 2-butyl-1-{4-[(2,4-difluorophenyl)thio]butyl }-1 H-imidazo[4,5-c]quinolin-4-amine
15 asasolid, m.p. 122-126°C.
Analysis: Calculated for CosHysFaN4S: %C, 65.43; %H, 5.95; %N, 12.72; Found: %C,
65.41; %H, 5.98; %N, 12.80.
'H NMR (300 MHz, DMSO-dg) § 8.02 (d, J=7.5Hz, 1 H), 7.62 (d, ] = 7.2 Hz, 1 H), 7.42
(m, 2 H), 7.25 (m, 2 H), 7.05 (i, J = 6 Hz, 1 H), 6.46 (s, 2 H), 4.50 (t, J = 7.5 Hz, 2 H),
20 2.97 (t,7 = 6.6 Hz, 2 H), 2.87 (t, ] = 7.2 Hz, 2 H), 1.92 (quintet, ] = 7.8 Hz, 2 H), 1.76
(quintet, J = 7.8 Hz, 2 H), 1.64 (quintet, J = 7.5 Hz, 2 H), 1.42 (sextet, ] = 7.5 Hz, 2 H),
0.94 (t,J =7.2 Hz, 3 H);
MS (CI) m/e 441 (M+H)
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N OGS OO0FF 5 3-Chloroperbenzoic acid (6.025 g of 65% 22.6 mml) was
added in portions to a solution of
2- but yI - 1W0de3fos@124- di f | uor ophenyl )t hi o] butyl } - 1H i m dazo[ £dyedogusaol i n- 4-
amne (5.0 g, 11.3 mml) in dichloronethane (50 nL). After the addition was
conpleted the reaction mxture was allowed to stir for about 30 m nutes.
The reaction mxture was partitiqnggdheigveen dichl oromet hane and aqueous
sodi um carbonate. The aqueous |ayer 10 was extracted w th dichl oronet hane
(3 x 500 2nttyl- i [Qordiflecorheggisutionyidhueyl el Shididaza [¢17-clgeiaplif-3-agin®0 ni)
and brine and then concentrated qger reduced pressure. The residue (6.1
g) was recrystallized fromethanof 40 provide 2-butyl-1-{4-[(2, 4-
di f I uor ophenyl ) sul f onyl ] but yl } - fFNdazo[ 4,.5- c] qui nol i n-4-am ne as a
i culated for C74H26F2N402S: 9%C,
61.33; 9%, 5.38; %\, 11.70. 'H NWR
(300 MHz, DMSO-d6) 6 8.00 (d, 1H, 7.83 (g, J =87 Hz, 1 H,
7.62 (m 2 H, 7.41 (m 2 H, = 6.9 H, 1 H, 6.46 (s, 2 H,
4.51 (t, J =6.9 Hz, 2 H, 3.49 (t, V.2 Hz, 2 H, 2.87 (t, J = 7.5 Hz,
2H, 190 (m 2H, 1.77 (m 4 H, 1.48=2 extet, J = 7.5 Hz, 2 H, 0.95
(t, J =7.5H, 3 H; M((A) me 473 ( anples 39 - 42 The
t hi oethers shown in the table bel ow were pared by reacting 2-butyl-1-(4-
[ -amne with the appropriate
thiol using the 83 WO 03/050121 PCT/US02/ 18290 nethod of Exanple 37 Part
D. The sul fones were prepared by oxidizing the appropriate thioether using
the nethod of Exanple 38. N2 N N N Z--Rl1

5 3-Chloroperbenzoic acid (6.025 g of 65%, 22.6 mmol) was added in portions to a

61.00; 9%, 5.55; %\, 11.86; F

solution of 2-butyl-1-{4-[(2,4-difluorophenyl)thio]butyl}- 1H-imidazo[4,5-c]quinolin-4-
amine (5.0 g, 11.3 mmol) in dichloromethane (50 mL). After the addition was completed
the reaction mixture was allowed to stir for about 30 minutes. The reaction mixture was
partitioned between dichloromethane and aqueous sodium carbonate. The aqueous layer

10 was extracted with dichloromethane (3 x 500 mL). The combined organics were washed
with water (5 x 100 mL) and brine and then concentrated under reduced pressure. The
residue (6.1 g) was recrystallized from ethanol to provide 2-butyl-1-{4-[(2,4-
difluorophenyl)sulfonyl]butyl }-1H-imidazo[4,5-c]quinolin-4-amine as a solid, m.p. 190-
193°C.

15 Analysis: Calculated for CosHosFoN4O,S: %C, 61.00; %H, 5.55; %N, 11.86; Found: %C,
61.33; %H, 5.38; %N, 11.70.
'H NMR (300 MHz, DMSO-dg) & 8.00 (d, T =8.1 Hz, 1 H), 7.83 (4, J = 8.7 Hz, 1 H), 7.62
(m, 2 H), 7.41 (m, 2 H), 7.22 (t,J = 6.9 Hz, 1 H), 6.46 (s, 2 H), 4.51 (t, J = 6.9 Hz, 2 H),
3.49 (t, 1 =7.5 Hz, 2 H), 2.87 (t, ] = 7.5 Hz, 2 H), 1.90 (m, 2 H), 1.77 (m, 4 H), 1.43

20 (sextet, J =7.5 Hz, 2 H), 0.95 (t,J = 7.5 Hz, 3 H);
MS (CI) m/e 473 (M+H)

Examples 39 — 42
The thioethers shown in the table below were prepared by reacting 2-butyl-1-(4-
25 chlorobutyl)-1H-imidazo[4,5-c]quinoline-4-amine with the appropriate thiol using the
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Example Z R M P.
C20H28N402S 0.18 Et OH
ON, wdo3a801d S 1, 1-di net hyl et hyl
N, 14.57
122-125 Calc'd for

srbos FyRR Ly

7.
68. 71;
4-
oN 13.
Calc'd

14;
%1, 8.3
fl uor ophenyl

(

9,

C) El enental
%C, 61.

Fd:

TRe Sdfonlwe
4 Et OH 9,

Anal ysis 39 SO2 et hyl
o+, 7.39;
185-187 Cal c' d for PCA2H$32NE230 %C,

63;
o0C, 68.82;

C24H27FNAS 0.5 EtOH %, 68. 22;

R

N, 14.12 Fd: %C, 61.73,;

o, 8.31; %N, 14.76 41 S

Rund bapgepanms

141-143 Calc' d for

%-L

%,
63. 58; tMdetter 9&5ing ¥, mdRod8f ESAnMO383/ 050121 PCT/ US02/ 18290 NWVR and nass
spectroscopy data are given in the table bel ow Exanple Mass Spectroscopy

NVR 39 M5 () nfe 389 "H NVR (300 MHz, DMSO- d6) 8 8.05 (d, J =8.1Hz, 1
(MtH) H, 7. 62 (d,” J = 6.9 HZ 1I1{)H 742(t J =81Hz, 1H), 7.25(t,
=6.9Hz, 1 H, 6.46 (s, 2 H) = 7.5 Hz,2H) 3.17 (t, J 7 7.
Hz, 2 H, 3.07 (q, J = 7.5 Hz WI\J=75HZ 2 H, 1.85 (|m
H, 1.46 (sextet, J = 7.5 Hz 20 (t, J =7.5 Hz, 3 H, 0.96 (tf, J
= 7.5 Hz, 3 H; 40 M5 (Cl) m d NVR (300 MHz, DI\/BOd6)88.05 (d, J
=7.2H, 1 (MtH) H), 7.61 (d, Hz, 1 H, 7.41 (t, J = 6.6 Hz, |1
H, 7.24 (t, J =6.9 H, 1 H) H, 4.51 (t, J =7.5 Hz, 2 H,
2.92 (t, J =7.5Hz, 2 H, 2.5 .6 H, 2 H, 1.90(m 2 H, 1.8
(m 2 H, 1.65 (quintet, J = 8. ,Z$15(sextet, J =7.5Hz, 2 H
1.24 (s, 9 H, 0.96 (t, J = 6. 3 H;
Example | Z Ri m.p. (°C) Elemental Analysis
39 SO, ethyl 141-143 Calc’d for CooHogN4O5S o 0.18 EtOH
%C, 61.63; %H, 7.39; %N, 14.12
Fd: %C, 61.73; %H, 7.14; %N, 14.48
40 S 1,1-dimethylethyl 185-187 Calc’d for CoH3oN4S
%C, 68.71; %H, 8.39; %N, 14.57
Fd: %C, 68.82; %H, 8.31; %N, 14.76
4] S 4-fluorophenyl 122-125 Calc’d for Co4H27FIN4S @ 0.5 EtOH
%C, 68.22; %H, 6.44; %N 13.26
Fd: %C, 68.32; %H, 6.53; %N, 13.32
42 SO, 4-fluorophenyl 173-174 Calc’d for Co4Ho7FN4O,S o 0.04 EtOH
%C, 63.37; %H, 6.02; %N 12.28
Fd: %C, 63.58; %H, 5.95; %N, 12.68
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41 M5 (Cl) me 423 "H NWR (300 Mz, DvsO-d6) 8 8.02 (d, J = 7.5 Hz, 1
(MtH) H), 7.62 (d, J =6.9 Hz, 1 H, 7.41 (t, J =7.2 Hz, 1 H, 7.31 (m 2
H, 7.22 woo3bse26.6 Hz, 1 H, 7.13 (m 2 H), 6.44 (s, 2 HOT/USHL2A9290t, J =
7.5 Hz, 2 H, 2.98 (t, J = 6.6 Hz 2 H, 2.87 (t, J =7.5 H, 2 H, 1.92
(quintet, J =6.6 Hz, 2 H), 1. (m4H),142(sextetJ:72Hz,2H),
0.94 (t = MR ch m&tﬁgﬁbemv&\lNR (300 MHz, DMBO-d6) 8
8. 00 (&‘H'I\#i&bﬁigﬁfegw&?%ﬁ e(gg7 88 (m 5 M7 61 (m 1 H 7 46 (m 3
M), 7. [Bxiople JMas6SpectoseapyH) , 6.45 (s, 2 H), NMﬂ (t, 3 =69 H, > H,
3.41 ((—3—=7 Hz m 1.43
(sextet. 39- 8 Msr&CD 2[1/1163890 911{?4{“’1%(300 {rgz, Wsﬁé‘d%ﬁ Gle T e b
PCT/ US02/ 18290 ?lgpl es 43 -| g 7 g, ﬁ_l@gﬂg 1 B, "gmlgrm: 8r[qqi1qcﬁpf Exanpl e
1 Part| D, N4-(4-ch robut yl ) qui nol'i ne- 3, 4- di am ne was
cyclized using|trinmethyl ort ho]b%ﬁil, bt 2HzoB IR, @46@ iél)n’bﬁ? (t S |7r§ t he
presence of a catal ytic anount h c% i y R 25.1 ¢
of 1-(4- chlorpbutyl)-2-et hyI %ﬁydéafzy{% 5)6 %%’l@n%i |3g§7 sglcwég%irt B
3- Chl or oper benzoi ¢ acid (20. 1) g),0f9%Q, o 7. Hi,7 Hpl1e85 (\mssra)daiae (sextqapn t i ons
to a solutionjof 1-(4-chloroputyl)-2-ethyl-1Himdazo[4 5\%‘)] ctw noline (24
g, 0.084 mol) in 10 dichl ororreiﬁa Z'I%H)ar]e%ﬁ:(ttbnﬂﬁli%lﬁ']g) 6 Hillut ed with
enough| 5% sodi um car bonat e to| 5 tP ETN t he aqueous | ayer at pH 9 - 10. The
| ayers| were separated. The or ganl Cc’'layér was washed sequentially wth
addi ti jpnalgosodl wis ea@r) RYB3RS, Mﬂwmam) ¥z, ms@rd6m&8@ﬁ¢d J=h@a Hz, 1
concentrated under reduced pressure. The resulting rfﬁﬂ ézﬁ df\_ﬁsol ved in
chl or of or m (350 M) Amoni um] H}(Yr@&(ddé—(bgﬁzn{){{)\/\%té dl58-8Fen Ygorous
stirring 15 to|forman enulsip v of irfle 44 9.2 19, 481107001 3 Was
added Jn portigons with stirr ?24-&?% ?%giczflilgﬂ mxt?sure}gwas \%/as hed W|th
water (2 X 100|mL), 5% sodi um Hz 2H),2.92 (t,J=7.5Hz, 2 H),2.57 (t,] = 6.6 Hz, 2
H), 1.90 (m, 2 H), 1.80 (m, 2 H), 1.65 (quintet, J = 8.4
Hz, 2 H), 1.45 (sextet, J = 7.5 Hz, 2 H), 1.24 (s, 9 H),
0.96 (t,J = 6.6 Hz, 3 H);
41 MS (CI) m/e 423 "H NMR (300 MHz, DMSO-dg) 6 8.02 (d, ] = 7.5 Hz, 1
(M+H) H), 7.62 (d,J=6.9Hz,1H),7.41(t,J=7.2 Hz, 1 H),
7.31 (m, 2 H), 7.22 (t, = 6.6 Hz, 1 H), 7.13 (m, 2 H),
6.44 (s,2H),4.51 (t,J=7.5Hz,2H),2.98 (t,]=6.6
Hz, 2 H), 2.87 (t, 1 = 7.5 Hz, 2 H), 1.92 (quintet, ] = 6.6
Hz, 2 H), 1.72 (m, 4 H), 1.42 (sextet, ] =7.2 Hz, 2 H),
0.94 (t, J=6.9 Hz, 3 H);
42 MS (CI) m/e 455 "H NMR (300 MHz, DMSO-dg) 6 8.00 (d,J =8.1 Hz, 1
(M+H) H), 7.88 (m, 2 H), 7.61 (m, 1 H), 7.46 (m, 3 H), 7.22 (t,
J=6.9Hz, 1 H), 6.45 (s, 2 H), 4.51 (t, ] = 6.9 Hz, 2 H),
3.41 (t, J =7.8 Hz, 2 H), 2.86 (t, ] = 7.2 Hz, 2H), 1.77
(m, 6 H), 1.43 (sextet, J =8.1 Hz, 2 H),0.94 (1,7 =7.5
Hz, 3 H);
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carbonate (2 x 200 nlL), and brine; dried over sodium carbonate and then
concentrated under reduced pressure. The residue was conbi ned wth diethyl
et her andwsxesrosexti overnight. The resulting solid was i solrdT&soRys290
filtration and air dried to provide 19.3 g of 20 1
-(4-chlorobutyl)-2-ethyl-1 Himdazo [4,5-c] quinoline-4-amne. Part C The
t hi oet hers shown in the table bqugi,ﬂ weue _pyepared by reacting 1-(4-

chl orobutyl)-2-ethyl -l Himdazo[ 4, 5- c] qui noline-4-amne with the
approprPatA thiol using the nmethod of Exanple 37 Part D. The sul fones were

Bl o 38 Upeeiss Betn g Bt aRe Bab ) RGP RDGIRIERE. DL r
M P. (Clia Eﬁ@@,ogab 1@@@1&%& g‘kﬁzecd dsirpetkl Flgll oythop:dBiohdR (ZaB (g,@llB aial)

CLOH26NAS 9, 6 ON, 16, 36 %C, 66.92; 9% ON, 16. 46
445S 3, Gt pres@mpﬁe@walmmomt Qfanséldwefkwﬂrocetomn@i?m@ 2502(% gé 43: " og4,

4.98: q 2.56 45 SC2 cyclopentyl 163
(dec.) %P‘&?%thﬁ‘fefhéﬁﬁz%ﬁﬂ%g é:‘jjqué?%é‘? {gﬁdl? 05; 9%\, 13. 00 Fd %:?/

62. 83 Pk B6. 91: 9\, 14.02 46 SC2 3, 5-di chl orophenyl 199-202 Calc'd for:
C22H22C12NA02S  0.04 EtOH 9%C, 55.34: 9%,

G, 4.1 98¢ CHoTRTbRcE L[ UhERgI 00 80043 Pt e HUET ROSGENRS o,
69. 07, Wiutidh O%- (A Bhiorcbufi-2-Eliy1 Y& infi B84, 5- Wuiror B3 248! 0.88 el) in

10 dichloromethane. The reaction mixture was diluted with enough 5% sodium carbonate to
maintain the aqueous layer at pH 9 — 10. The layers were separated. The organic layer
was washed sequentially with additional sodium carbonate, water (250 mL) and brine and
then concentrated under reduced pressure. The resulting residue was dissolved in
chloroform (350 mL). Ammonium hydroxide (250 mL) was added with vigorous stirring

15 to form an emulsion. Tosyl chloride (19.2 g, 0.10 mol) was added in portions with
stirring. The reaction mixture was washed with water (2 X 100 mL), 5% sodium
carbonate (2 x 200 mL), and brine; dried over sodium carbonate and then concentrated
under reduced pressure. The residue was combined with diethyl ether and stirred
overnight. The resulting solid was isolated by filtration and air dried to provide 19.3 g of

20 1-(4-chlorobutyl)-2-ethyl-1H-imidazo[4,5-c]quinoline-4-amine.

Part C

The thioethers shown in the table below were prepared by reacting 1-(4-
chlorobutyl)-2-ethyl-1H-imidazo[4,5-c]quinoline-4-amine with the appropriate thiol using
the method of Example 37 Part D. The sulfones were prepared by oxidizing the

25 appropriate thioether using the method of Example 38.
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48 S
N, 1

butyl 122 (dec.) Calc'd for: C20H28N4S 0.40 H2O %C, 66.04; 9%, 7.98,;

5.40 Fd:

uC, 66.10; 9%, 7.91; 9N, 15.16 49 S 4-chl orophenyl 163-166

Cal c' d fowo @BA2628C1NAS 0.25 EtOH %, 63.97; %, 5.85;, WT/UD2296d: %C,

63. 75;

%, 5.70;

o, 13.29 87 WD 03/050121 PCT/US02/18290 NH2 NN N

Z---R1 Exanmple Z R MP. (C Elenental Analysis 50 SO2 butyl 164-168 Calc'd

for: Q20H28NAO2S 0. 05 CHZCIZ 9L NBL. 31, %, 7.21, %N, 14.26 Fd: 9%C,
61.34; %, 7.25; %N, 14.01 51 S 44 fulgrophenyl 156 (dec.) Calc'd for:
C22H23FN4S %C, 66.98; %, 5.88; PN 7 0 Fd: 9%C, 66.61; %, 5.84; 9%\,
14.17 | 52 S2 1-net hyl et hyl 200- for: Cl9H26N4A02S 0.21 CH3CN P,
60. 88;| %1, 7.01; 9%\, 15.39 Fd: . o, 7.24; 9N, 15.04 53 S ethy|
141-143 Calc'd for: C18H24N4S 9% .82\, 7.36; 9N, 17.06 Fd: 9%C,
65.54;| %, 7.22; %N\, 16.86 54 S et hyl 470-174 Calc'd for: Cl8H24NAO2S
0.21 CH3CN %C, 59.94; 9%, 6.73; 9%\, 15.98 \Fd: 9%, 59.93; %, 6.87; W\,
15.71 | 55 S@2 cycl ohexyl 203-205 Calc'd forZ\Cﬁ2|—l30N4028 9%C, 63.74; 9%,
7.29; AN, 13.51 Fd: %, 63.42; 9%, 7.25; 9\, 13!86

Example | Z R; m.p. (°C) Elemental Analysis

43 S 1-methylethyl 138-142 | Calc’d for: Ci9H6N4S

%C, 66.63; %H, 7.65; %N, 16.36

Fd: %C, 66.92; %H, 7.64; %N, 16.46
44 S 3,5-dichlorophenyl 172-175 | Calc’d for: CaoHonCLLN,S:

%C, 59.33; %H, 4.98: %N, 12.58

Fd: %C, 59.21; %H, 4.97; %N, 12.56
45 SO, cyclopentyl 163 (dec.) | Calc’d for: Co1HagN4O0S

%C, 62.97; %H, 7.05; %N, 13.99

Fd: %C, 62.83; %H, 6.91; %N, 14.02
46 SO, | 3,5-dichlorophenyl 199-202 | Calc’d for: CopHo2CLLN4O,S o 0.04 EtOH

%C, 55.34; %H, 4.68: %N, 11.69
Fd: %C, 55.44; %H, 4.81; %N, 11.74

47

cyclohexyl 139-143 | Calc’d for: CppH3oN4S
%C, 69.07; %H, 7.90; %N, 14.64
Fd: %C, 68.88; %H, 7.83; %N, 14.42

48

butyl 122 (dec.) | Calc’d for: CyoH2sN4S ¢ 0.40 H,O
%C, 66.04; %H, 7.98; %N, 15.40
Fd: %C, 66.10; %H, 7.91; %N, 15.16

49

4-chlorophenyl 163-166 | Calc’d for: CaoHa3CINGS o 0.25 EtOH
%C, 63.97; %H, 5.85; %N, 13.26
Fd: %C, 63.75; %H, 5.70; %N, 13.29
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88 WD 03/050121 PCT/ US02/ 18290 NWMR and mass spectroscopy data are shown in
the table bel ow. Exanple Mass NMR Spectroscopy 43 Ms (Cl) nmle 343 '"H NWR
(300 MHz, wOMB@®se2) 8 8.05 (d, J = 8.1 Hz, 1 (MtH) H), 7. @C1W5024d82906.6 Hz,

1H, 7.41 (t, J =7.8Hz, 1 H, 7.24(t, J =6.9H, 1H), 6.45 (s, 2 H,
4.51 (t, J =7.5H, 2H, 2.93(m 3 H, 2.56 (t, J =7.8Hz, 2 H, 1.89
(quintets—3—="84Hz, 2 H, 166 (Rinter, J = 7.5 Hz, 2 , : t, =
7.5 Hz|, 3 H), 1.16 (d, 6H : M5 (Cl) mle 445 "H NVR (300 MH,
DVSO-d6) 8 8.02 (d, J = 7 .63 (d, J =7.8 Hz, 1 H,
7.40 (k, J = Hz, 1H), 7.32 (d, J = 1.8 Hg,
2 H, [7.21 ( J H, 4.51 (t, J =7.5 H, 2 H),
3.12 (t, = 2 Hz, 2 H, 1.94 (quintet, J E
8.4 Hz, 2 H 1.37 (t, J = 7.5 Hz, 3 H);
45 M5 ( Q) 8 8.06 (d, J =7.2 Hz, 1
(MtH) H), 7. 7.41 (2~ = 6.9 Hz, 1 H), 7.25 (t| J
= 6.9 Hz, 1 H, 6.4 . .6'Hz, 2 H), 3.51 (quintet| J
= 8.4 Hz—3=H; 3 —8 96 =7 2 Hy, 1|87
(m 8 HXaaPlel % 12 1 i 37 (4 . 3 man:lelilgmf/lsA(g%)SMe 477 H
NVR (3P0 ’fiz, |IBEO| d6) Bp@yP38 (T, Hzalcld fot:NHENsNO,Be 005(CELOL, = |. 2
Hz, 1 H, 7.89 (d,|J = 1.8 Hz, 2 H), 7.61/(dd, J=8.4; 1.2 Hz, 1 H), 7.41
(t, JE7.2H], 1 H), 7.22(t, J|= 7.2 Hz| %L, 16),316%4b 7(H; TNHA.20 52 (t| J
=6.9 Hz, 2 H), 3|57 (t, J = 7.5|Hz, 2 H| 2. N , :
1.88 (m 2 H, [ 1.78 (m 2 H, 1.35 (t, J = E&'gﬁﬁz;gﬂg“’iwﬂfl;q’g&?’%’1%'0H)

51 S 4-fluorophenyl 156 (dec.) | Calc’d for: CoHa3FN4S

%C, 66.98; %H, 5.88; %N, 14.20

Fd: %C, 66.61; %H, 5.84; %N, 14.17
52 SO, 1-methylethyl 200-202 | Calc’d for: C1oHsIN4O,S @ 0.21 CH3CN
%C, 60.88; %H, 7.01; %N, 15.39

Fd: %C, 60.61; %H, 7.24; %N, 15.04
53 S ethyl 141-143 | Calc’d for: CigH24N4S

%C, 65.82; %H, 7.36; %N, 17.06

Fd: %C, 65.54; %H, 7.22; %N, 16.86
54 SO, ethyl 170-174 | Calc’d for: C1sH24N40,S ¢ 0.21 CH5CN
. %C, 59.94; %H, 6.73; %N, 15.98

Fd: %C, 59.93; %H, 6.87; %N, 15.71
55 SO, cyclohexyl 203-205 | Calc’d for: CooH3oN4O2S

%C, 63.74; %H, 7.29; %N, 13.51

Fd: %C, 63.42; %H, 7.25; %N, 13.86
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WO 03/ 050121 PCT/ US02/ 18290 Exanple Mass NWVR Spectroscopy 47 Ms (Cl) me
383 "H NWR (300 MHz, DMSO-d6) 5 8.06 (d, J = 7.5 Hz, 1 (MH) H), 7.62 (d,

J =6.9 HWO®B/OBHI217.41 (t, J = 6.9 Hz, 1 H), 7.23 (t, J= @@/219029%), 6.46
(s, 2 H, 451(t J=7.2 He, 2H), 2.94 (q, J =7.5 H, 2 H), 2.55 (m 2
ll:l)|),£11884(m4 H, 1.66 (m 5 H, 1.37 (t, J = 6.9 H, 3H),1.19(m6

: 8. 05 J = 6.
(MtH) W@%‘%%&pﬁkmwﬁ%@%nﬁ%%@@a Q |—|7( 1 H) 6799HZ’(t,1 J
ZH)NZS EE;(;ani%lH)_ MﬁszsAgH;sz §6|(+ ,24 51 (t, J = 7. NMR

, 2. g, J= m 2.44(t,J= 6.6 Hz, 2 , 1.89 ,
= ;g Hz, 2 H) SZPEC%‘BSCO%m ntlet, H?] = 7. (5 Hz, 2 H), 1.37 E)m 7 H), (gugzt?t j
= 7. HZ 123 H) ( K 3(
715 [ /e, PR Gl 02 0,
;1),5 HZ 3% (H)m é(l\/([)-l)zH)(rZ? (t6H):7@1@1IHz=6QHZI)1 4l (tsd =789z Wso (1, J =
. .13, t = 2 , 11.93
(quintbt, J =1(6.9 Hz, 2 H), 728 (qu‘ik%?]%tﬂé 5257(582@ Z’ﬁl—fyw‘%‘%?z(t, J =
7.5 Hz{ 3 H); |50 M5 (Cl) me|l 388, 2%%(&3@@56&21 Dmm{)a@oes (d,| J =
7.8 Hz| 1 (M4H) H), 7.62 (d 7 L (t 1 H,
(7.25J(1, J=6§9H, 1H, 6 aﬂn(tgtlz&ﬁflwgé 1(66(%11 t65'§7r%HZ %Hﬁn 3. 16
t, J £8.1H] 2H, 3.05 1. 89 4
H, .63 (m 2 H, 1.42 (m gla?(wfég?%ﬂ? i'l(;.(%%ﬁsf[lj%7ﬁz)l_% 88 (t,(ﬂn:
7.5 Hz[ 344); Qqs\@lp[ajeaﬁ;@lZl‘}PNMH@mmw)ME@mpﬁeOl?lt(d,sl#\lmﬁpelctroscopy

(M+H) H), 7.63 (d, T = 7.8 Hz, 1 H), 7.40 (t, J = 6.9 Hz, 1 H),

7.34 (t,J=1.8 Hz, 1H), 7.32 (d, J= 1.8 Hz, 2 H), 7.21 (4,
J=7.2Hz, 1 H), 6.26 (s, 2 H),4.51 (t, T =7.5 Hz, 2 H),
3.12(t,J=72Hz,2H),292(q,J=7.2Hz,2 H), 1.94
(quintet, J = 8.4 Hz, 2 H), 1.75 (quintet, J = 7.2 Hz, 2 H),
1.37 (t,J=7.5Hz, 3 H);

45 MS (CI) m/e 401 | 'H NMR (300 MHz, DMSO-ds) 3 8.06 (d, ] =7.2 Hz, 1
(M+H) H), 7.62 (d, T =7.2 Hz, 1 H), 7.41 (t, J = 6.9 Hz, 1 H),
7.25 (t,J=6.9 Hz, 1 H), 6.48 (s, 2 H), 4.55 (t, ] = 6.6 Hz,
2 H), 3.51 (quintet, J = 8.4 Hz, 1 H), 3.13 (1, J=7.8 Hz, 2
H), 2.96 (q, J = 7.5 Hz, 2 H), 1.87 (i, 8 H), 1.61 (m, 4

: H), 1.37 (t,J =7.5 Hz, 3 H);

46 MS (CD m/e 477 | "H NMR (300 MHz, DMSO-de) 6 8.08 (t,J=1.8 Hz, 1
(M+H) H), 8.01 (d,T=7.2Hz, 1 H),7.89 (d, J = 1.8 Hz, 2 H),
7.61 (dd, J=8.4; 1.2 Hz, 1 H), 741 (t, J=7.2 Hz, 1 H),
722 (t,J =72 Hz, 1 H), 6.45 (s,2 H), 4.52 (t, ] = 6.9 Hz,
2H), 3.57 (t,J=7.5Hz,2 H),2.90 (g, ] =7.5Hz, 2 H),
1.88 (m, 2 H), 1.73 (m, 2 H), 1.35 (t, J = 6.9 Hz, 3 H);
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51 M5 (Cl) me 395 'H NVR (300 Mz, DVBO-d6) 8 8.02(d, J = 7.5 Hz, 1 (MH)
H, 7.63 (d, J =6.9 H, 1 H, 7.42 (t, J =6.9 H, 1 H, 7.31 (m 2 H),
7.22 (t, WOo0sBs6i2Hz, 1 H), 7.13 (m 2 H), 6.49 (s, 2 H), RCTB0S0¢hs8290 = 7.5
He, 2 H), 2.98 (t, J =69 H, 2H, 2.91(q J=75H, 2H, 1.92
(7qg||r_1|tzetL J=7.5H, 2 H, 1.65 (quintet, J =81H, 2H, 1.35(t, J =
. , T52-NME (O M ® 375 " H NVR (300 DVEO-d6) 6 8. 06 J =
8.1 Hz,E%m1 V |§gﬁ) 7.63 (d] J =7.5 H, 1 H)wg/l%tz (t, J): 6.9 Hz,( 1 H,
(7.23J(t,RJO=H6.3?pebE?scmpw), 6]51 (s, 2 H, 4.56 (t, J = 6.6 Hz, 2 H),| 3.22
q, --V_VIIZ,’II,Q’I/I/\:,1:6n|_I—.f)ll\ Lo Y o VoSNV 4 ;.J-I _"-HL,Z
. (éi 9om(% g M;S#LCI)NE@( 3§b\f IHNNEGQ%;:T? ;’3%9%6?3)6@4 =385y [y ! 53
e M 9812818D, 1di (J1= 6 fizfPH)1 (M

H, 7.62 (d, Jg(: e.g Hz, 1 I—l)%7@/§%)tj, %Hz, f I—% 7.24 (1 % S =H%s.9
g, % H)S,(?.4§ (s,7 g I|:|)|z g.ESL7(2t3(tJ—697H5,LH) 6.46 (5) 2 D, 831 (ig) = 32:H%5 Hz, 2

, ) , = 7. , tet, J
= 8.1Hz 2H|, 1.67 (qui nte?H)ngz‘?‘gg'}éﬂ? %%f‘?sgg(n;jbzﬂ)\,]@??%h!' d e
gl)é oé' }g (5, J8:17i-|§ Hi ?N:")H) 566(\1‘5 :(Hl))lmet BEJSQHNI\BQHQEOI@(M-IZSHDNSOdG)

.05|(d, J 5 ( de, J =
a.z 6 Hg H)l 4|8é . | MsaE m/e I5E "HNMR (§0¢M% DMS@sds)§ 8#95 (d4J 1‘5§ 9(IfIZ 1J 4 6.9

, ., 3.16 J =781 3. , d6 (q,
J =69 H, 2 Wi@ 90 (m 4%—’P:%?%J(‘té,)'gﬁzglﬂ)swﬁégjgzﬁﬁzﬁ516’ (t) ;4
ESSI\/EZ( |3 H; 91 WO 03/050121 70Tt USO251&29(H) Exan@l xH)esH (NVR Bpék, rloscopy

Cl) me 415 'H NMR (300 MHz, 8 8. 06 .
) ( 2H)295(q,J 72Hz2H)25(6(m2H)Z42EI({'§’=1

6.6 Hz, 2 H), 1.89 (quintet, J = 7.5 Hz, 2 H), 1.66
(quintet, J = 7.§ Hz,2 H), 1.37 (m, 7 H), 0.84 (1, J =7.8

Hz, 3 H);
49 MS (CD) m/e 411 "H NMR (300 MHz, DMSO-dg) 6 8.02 (d,J=7.5Hz, 1
(M+H) H),7.63(d,J=7.2Hz, 1 H),7.41 (t, J=7.5Hz, 1 H),

7.31 (m, 4 H), 7.22 (t,J = 6.9 Hz, 1 H), 6.48 (s, 2 H), 4.50
(t,J=75Hz,2H),3.02 (t,J=69Hz,2H),291 (q, T =
7.5 Hz, 2 H), 1.93 (quintet, J = 6.9 Hz, 2 H), 1.69
(quintet, J = 7.8 Hz, 2 H), 1.35 (t, ] = 7.5 Hz, 3 H);

50 MS (CI) m/e 389 "H NMR (300 MHz, DMSO-dg) 6 8.06 (d,J=7.8 Hz, 1
M+H) H),7.62(d,J=7.8Hz, 1 H), 7.41 (t, ] =7.8 Hz, 1 H),
7.25(t,J=6.9 Hz, 1 H), 6.48 (s, 2 H), 4.55 (t, ] = 6.9 Hz,
2 H),3.16 (t,J =8.1 Hz, 2 H), 3.05 (m, 2 H), 2.96 (q, J =
7.5 Hz, 2 H), 1.89 (m, 4 H), 1.63 (m, 2 H), 1.42 (m, 2 H),
1.35(t,J=7.5Hz,3 H), 0.88 (t, ] =7.5 Hz, 3 H);
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(MtH) H), 7.62 (d, J =7.2 Hz, 1 H, 7.41 (t, J =6.9 Hz, 1 H), 7.25 (t, J
=6.9 H, 1 H, 6.46 (s, 2 H, 4.55 (t, J =6.6 Hz, 2 H, 3.11 (t, J =7.8
Hz, 2 H,wa®@bs¢mmy 3 H), 1.99 (m 8 H), 1.64 (d, J = 11. PHzysovisdpy 1. 37
(t, 3 =7.5Hz, 4 H, 1.27 (m 4 H); Exanples 56 - 66 Part A 5 Thionyl
chl ori de (3 8 g, 32 mmol) was added to a solution of 2-butyl-1-(2-
hydr ox} %5{5% fe MGk M dazo[ 4, p-cJquinolin-4-amngvi3. 7 g, 13 mmol) in
tol uené contai ni ng a catalytic amount of N, N-di met hyl f ormam de. The
reacti on mxturSpevxtmscbp}at ed o reflux and then capped When anal ysi § by
hi gh perferrane e Qar-aph H T mvas
conpl ete, 5tlhe r]§4§c,(g5 en?l\gé r?%ﬁ\é‘ﬁégﬁ% rl??“@%dlﬂ%é? OPﬁ%Eceﬁ Hf 1p)ressure.
The resi due waspgligsol ved in p@rmggr@{ b%ryp@ NI H) e gokigeHz\W H,
concentrat ed anmoni um hydr ox . The m xture was chilled. The
resulting precipitate was i >6l3ét(@d2 s 74’221(% arih HzwhEhet 13(mn2 Hyl d
nmet hangl and tjhen dri ed undef V. i{ght <t OV f
2-butyl-1-(2-chl oroethyl) -1H 4%1?(&%’9' 5g)r(PcJ] gz?n}g BI% b% (ﬁgo_i?sggﬁb rlown
solid. |15 Part| B The thi oethngsH)sQQ\l\(q Te AhHzI 2H)EL. gpt@mwrewﬁp,aa gd by
reacting 2-butlyl-1-(2- chl orpet hflﬁé 1H i m dazo[ 4, 5-c]quinoline-4-amre wth
the appropriatle thiol using {triclof =Bxhhgi 2 H71-Pak I B7- STIﬁé Sullf ones
were prepared py oxidizing th fl)approprl ate thioether using the nethqd of
Exanpl ¢ 38. 20 92 WO 03/ 050121 PCT/ US02/ 18290 NH2 NN N Z--Rl Exanple Z
Rl M P| (Gp El emsncal mABEsy s| SHIEMB@R0M ML, DNISOhY) & 8706-(7D=@dl Hzd f dr:
Cl19H26N402S 1.0 EtOH
(M+H) H),7.63(d,J=7.5Hz, 1 H), 742 (t,J =69 Hz, 1 H),
7.23 (t,J=6.9 Hz, 1 H), 6.51 (s, 2 H), 4.56 (t, ] = 6.6 Hz,
2 H),3.22(q,J=69 Hz, 1 H), 3.14 (t, ] = 6.9 Hz, 2 H),
2.96 (q, J=7.5Hz,2 H), 1.90 (m, 4 H), 1.38 (t, J=7.5
Hz, 3 H), 1.22 (d, 6H, J = 6.9 Hz);
53 MS (CI) m/e 329 | "H NMR (300 MHz, DMSO-dg) & 8.05 (d, J=8.1 Hz, 1
(M+H) H),7.62 (d,J=69Hz, 1 H), 741 (t,J=7.5Hz, 1 H),
7.24 (t,J =69 Hz, 1 H), 6.48 (s,2 H), 4.51 (t, ] =7.5 Hz,
2H),2.94 (q,J=7.5Hz,2H),2.55 (t, ) =7.2 Hz, 2 H),
2.47 (q, T = 7.5 Hz, 2 H), 1.89 (quintet, ] =8.1 Hz, 2 H),
1.67 (quintet, J = 7.5 Hz, 2 H), 1.37 (t, J = 7.5 Hz, 3 H),
1.14 (t,J =7.5 Hz, 3 H);
54 MS (CD m/e 361 | "H NMR (300 MHz, DMSO-dg) 6 8.05 (d, = 8.1 Hz, 1
(M+H) H),7.62(d,J=75Hz,1 H), 741 (t,J=6.6 Hz, 1 H),
7.25(t,J=7.5Hz, 1 H), 6.48 (s,2 H),4.55(t,] =6.9 Hz,
2 H),3.16 (t, ] =7.8 Hz, 2 H), 3.06 (q, ] = 7.2 Hz, 2 H),
2.96 (q,J = 6.9 Hz,2 H), 1.90 (m, 4 H), 1.38 (t,J=7.5
Hz, 3 H), 1.20 (t, J=7.5 Hz, 3 H),
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9%, 60.94; %1, 7.00, 9N, 14.96 Fd: %, 60.97, 9% 6.93; %\, 15.11 57 SO2
223-225 Calc'd for: C22H24N402S %C, 64.68; %4, 5.92; %N\, 13.71 Fd:
%C, 64.65WOAd/0561291; %N, 13.72 58 SO2 4-fluorophenyl 244-pATUCal1g29a

phenyl

for:

C22H23FN402S 9%, 61.95; 9%, 5.44; 9N, 13.14 Fd: %, 61.94; %1, 5.34; 9N,
13.16 59 S 1,1-dinethylethyl 159-160 Calc'd for: C20H28NAS %C, 67.38; 9%,
7.92; o . 07.35, 9, 7.83; W, IxMB 60 SO2

1, 1- di| e et y 201 (dec) |Calc'd for: C20H28NARS 0.20 EtOH 9%, 61. 60;
o, 7./40; AN, | Bpedfosbaby UC, |61.86; W, 7.34; %N\, 14.16 61 S propyl 117-119
Cal ¢c' dfor—C19HRENAS O/F 66163 —41—7-65: . /4
7.56: o, 56, 4MS €D gl 4b5 oy m%’gi?f’?%ﬁz DYISQ o) 08905505 60. 94:
%, 7.100; 9\, Fd: 9% _ 7.0/ 10 7J4q 7 = 63 15, 2-Het hyl pr opy!
128-130 Calc' (%]f@lo% 020H28I\l46@)d 6 138; %—IZ /ﬁ) %(%I 15.71 de%:y 27%

o, 7.
93 WO

10

15

20

75, A |15.84 64 S02 12 thyE 5Pyl 1 Iﬂ?cﬁﬁl@(@ TH) 485 fto} = 6cpBRDS
03/050121 PCT/US02/ 18290, M, Ny Ny o -5 1), 5.97 (m, 3 H), 1.99 (m, 8

H), 1.64 (d,T=11.7 Hz, 1 H), 1.37 (t,J =7.5 Hz, 4 H),
1.27 (m, 4 H);

BN402S

Examples 56 — 66

Part A

Thionyl chloride (3.8 g, 32 mmol) was added to a solution of 2-butyl-1-(2-
hydroxyethyl) -1H-imidazo[4,5-c]quinolin-4-amine (3.7 g, 13 mmol) in toluene containing
a catalytic amount of N,N-dimethylformamide. The reaction mixture was heated to reflux
and then capped. When analysis by high performance liquid chromatography indicated
that the reaction was complete, the reaction mixture was concentrated under reduced
pressure. The residue was dissol{fed in warm methanol and then combined with
concentrated ammonium hydroxide (5 mL). The mixture was chilled. The resulting
precipitate was isolated by filtration, washed with cold methanol and then dried under
vacuum overnight to provide 3.01 g of 2-butyl-1-(2-chloroethyl) -1H-imidazo[4,5-
c]quinolin-4-amine as a brown solid.
Part B

The thioethers shown in the table below were prepared by reacting 2-butyl-1-(2-
chloroethyl)- 1 H-imidazo[4,5-c]quinoline-4-amine with the appropriate thiol using the
method of Example 37 Part D. The sulfones were prepared by oxidizing the appropriate
thioether using the method of Example 38.
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Example Z RL MP. (C) Elenental Analysis %, 61.83; %1, 7.26; %N, 14.42
Fd: %C, 61.92; 9, 7.19; %\, 14.53 65 S ethyl 80-82 Calc'd for: C18H24N4S
%C, 65.82wa4d/0501286; 9N, 17.06 Fd: %C, 65.67; %, 7.07; 9WIT/US0208%9066 SO2
ethyl 167-170 Calc'd for: Cl8H24N402S %C, 59.98; 9%, 6.71; %N, 15.54 Fd:
%, 60 24 %1, 6.62; 9%\, 15.75 NMR and mass spectroscopy data are given in
t he t gbtebetow—Exanpte Vass Spegyfoscopy NVR 56 M5 (CI) me 375 H N
(300 , DMBO-d6) S 8.06 (d, J A , 1 (MH) H, 7.64 (d, J = 8.1
1 H, (7.43 (t, J =6.9 Hz, 1 . 69Hz 1 H, 6.49 (s, 2
t. J =69 H, 2H, 3. 70 >(/h7\)\ 3.38 (septet, J
1 H, 3.00 (t, J =17.8 (qumtet 8.1 Hz, 2 H),
7

N
N OO
~- O
—~~ P

J:

sextet, J = 7.5 Hz, 2 H),"a#25 ( 6H J=6.9 H), 098 (t

H:; 57 M5 (Cl) me 409 H NVR (300 DVBO- d6) 6 7. J

(WH B, 7.83 (1, ) =7.5H, 1H, l?‘171(t ) =7.5H, 2
ct -9
=" 6

4%7<8(I%P16 T% Fats (F?’U |

. a1 8L, d7fi5 i s-i.()‘Elto(HS ext
: H§6 H‘ﬁb 0. Sﬁ@%ﬁ ol o 1o s é‘j‘lc © d%{?so%(gglzl
02/ 1829( Exanpl e Mass Spectroscopy [NWR, 569%’8% HCTYOOn?eN,4226' H NVR

et 101570.02,(m 2 0. 1ot (o ey o el
S ST IR phenyl 223-225 | Calc’d for: CooHauN4O,S

%C, 64.68; %H, 5.92; %N, 13.71
Fd: %C, 64.65; %H, 5.91; %N, 13.72
58 SO, 4-fluorophenyl 244-247 | Calc’d for: CyoHasFN4OLS
%C, 61.95; %H, 5.44; %N, 13.14
Fd: %C, 61.94; %H, 5.34; %N, 13.16
59 S 1,1-dimethylethyl 159-160 | Calc’d for: CyoHosN4S
%C, 67.38; %H, 7.92; %N, 15.71
Fd: %C, 67.25; %H, 7.83; %N, 15.73
60 SO, | 1,1-dimethylethyl 201 (dec) | Calc’d for: CoH2sN4O0,S @ 0.20 EtOH
%C, 61.60; %H, 7.40; %N, 14.09
Fd: %C, 61.86; %H, 7.34; %N, 14.16
61 S propyl 117-119 | Calc’d for: CioHaeN4S
%C, 66.63; %H, 7.65; %N, 16.36
Fd: %C, 66.69; %H, 7.56; %N, 16.47
62 SO, propyl 168-171 | Calc’d for: CoHz6N4O,S
%C, 60.94; %H, 7.00; %N, 14.96
Fd: %C, 60.91; %H, 7.04; %N, 14.87
63 S 2-methylpropyl 128-130 | Calc’d for: CogHogN4S
%C, 67.38; %H, 7.92; %N, 15.71
Fd: %C, 67.58; %H, 7.75; %N, 15.84
64 SO, 2-methylpfopyl 170-171 | Calc’d for: CyoHasN4O,S

;- -
(o]
N W

(o2}

~~TYCEN TN o
Ewa NIILTLE9:
o1l o
o=~ o
rw N
Z(n' ~— " ~
—
f-*o.

-
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7.8 Hz, 2 H), 3.99 (t, J =6.9H, 2 H, 2.87 (t, J =81 H, 2 H, 1.75
(quintet, J =7.5 Hz, 2 H, 1.39 (sextet, J= 7.5 Hz, 2 H, 0.94 (t, J =
7.5 Hz, 3we)03050205 (C1) me 357 H NVR (300 MHz, DVBO- d6) PETBUSIY1§xy J =
Hz, 1 (M+H) H), 7.82 (d, J = 7.5 Hz, 1 H), 7.62 (t, J = 6.9 Hz, 1 H),
7.45 (t, J =6.9 H, 1H, 6.69 (s, 2 H, 4.8 (t, J =75 H, 2 H, 3.1
(quintgt;— 3 =6.6 Hz, 4 H, 1.97 (geintet, J =7.2 Hz, 2 H, 1.66 (sexte
J=7.5H, 2H, 1.4(s, 9 H, 1J16 (t, J = 7.8 Hz, 3 H: 60 M5 (C) |l
389 ' H NMR (300 MHz, DNMBO d6) S &0 W.l Hz, 1 (MeH) H), 7.65 |(d
J=7.8BH, 1H, 7.43 (t, J =86 1H, 7.24 (t, J =6.9 H, 1 H)
6.51 (5, 2 H, 496 (t, J = 7.5( Hf, 2|H), 3.66 (t, J =7.5H, 2 H, 3.0
(t, JE81H, 2 H, 1.82 (quiwget, Jl\§ 7.5 Hz, 2 H), 1.48 (sextet, J| =
7.5 Hy, 2 H), 1.32 (s, 9H), 0.97 (t, J 22%2 Hz, 3 H; 61 M5 (d) me B34
"H NVR| (300 MHz, DVMSO-d6) S 7.99 (d, J = 7.8 Mz, 1 (MH) H), 7.62 (d,
7.5 Hz -t tHy—FAt{t—F 578 H Tt Hom T2t s T, 646
(s, 2 HPXamPleg G 15 = 7. B 1y 2| iP5 (¢t :E?“éenﬁ?zl,?m?%%s, 2.45 (t,
= 7.5 Fz, 2 H)y, 180 (quintet, J[= 7.8 Hz| oL W1.831940 1(meweti44d = 7. 2
Hz, 4 H, 0.96 (t,|J =7.5 H, 3 H, 0.86 (t, J = 7.5 H, 3 H. 95 WO
03/ 050121 PCT/|US02/ 18290 Exanpl e|Mass Spech:o%é?oéy9N|\7ﬁH’6§-1W|j}‘bljl-5ﬁ1 e B7
"H NVRHC300 Mtz DMSO-66)—-8-—8-—06—(t—J-= 87z 1 ~ (MR cH 764 —(d—{
7.5 Hz| 100, |7.94] (1. J°DYk. 6 rz| 1502 FCus 4ot GRS L T 6. ko
(S, 2 H), 4. 95 (t, J =75 Hz, 2 H): 3.72 7&,6582,%@,7"&6,‘73\1,"1)7»063 18 (m
H. 2.99 (t, |3 = 7.5 Hz, 2 H), 1/82 (quintet. J =.8.1 H, 2 1.69
(sextel, J = 8.4 Hr, 2 H, 1.47 (sextet, J|Ed7%E.65.67:%H) 7.07; %N, 17.03
66 | SO, cthyl 167-170 | Calc’d for: C sHzN4O5S
%C, 59.98; %H, 6.71; %N, 15.54
Fd: %C, 60.24; %H, 6.62; %N, 15.75

NMR and mass spectroscopy data are given in the table below.

Example | Mass Spectroscopy NMR
56 MS (CI) m/e 375 "HNMR (300 MHz, DMSO-ds) & 8.06 (d,J=8.1 Hz, 1
M+H) H),7.64 (d,J=8.1Hz, 1 H),7.43 (t, =69 Hz, 1 H),
725, J=69Hz,1H), 649 (s,2H),495(,J=6.9
Hz, 2 H), 3.70 (t, ] = 7.5 Hz, 2 H), 3.38 (septet, ] = 6.9,
1 H), 3.00 (t, J = 7.8 Hz, 2 H), 1.82 (quintet, J = 8.1 Hz,
2 H), 1.47 (sextet, J = 7.5 Hz, 2 H), 1.25(d, 6H, J = 6.9
Hz), 0.98 (t,J =7.5Hz, 3 H);
57 MS (CI) m/e 409 "H NMR (300 MHz, DMSO-d) 6 7.99 (d,J=7.8 Hz, 2
(M+H) H),7.83 (1, J=7.5Hz, 1 H),7.71 (t, J=7.5Hz, 2 H),

7.59 (d, T =9Hz, 2 H), 7.38 (t, J=7.5 Hz, 1 H), 7.05 (t,J
= 6.9 Hz, 1 H), 6.46 (s, 2 H), 4.78 (t,J = 6.9 Hz, 2 H),
3.96 (t,\J =8.1 Hz, 2 H), 2.86 (t,J =7.5Hz,2 H), 1.74
(quintet, J = 7.5 Hz, 2 H), 1.41 (sextet, J =7.5 Hz, 2 H),
0.94 (t, 7= 6.9 Hz, 3 H);
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0.97 (t, J =7.2 H, 3H, 0.96 (t, J =7.5H, 3H; 63 M (d) me 357 H
NVR (300 MHz, DMBO-d6) 6 7.99(d, J = 7.2 Hz, 1 (MtH) H), 7.62 (d, J = 6.6
Hz, 1 H, wbmostj]tzl J=6.9Hz, 1 H, 7.24 (t, J = 6.9 Hz,PCT/US02/18290
3L es b P 1 LB (auintet, 9 F 75 e, 2 h. 1,63 (septet. 3 =66

= 6. , qume, = 7. , , 1. septet, J = 6.6
Hz, 1 H) ‘ﬁ?’z‘g\gagig;ﬁérg y/[> iz, 2 H, 0.96 \MrJ = 7.5 IF—)|z 3 H, 0.87
(d J EB ! LPRRY( 0) me 389 ' H NVR (300 M DVEO-d6) h|8. 06
|(g, i :07.5;7%:31\%(0111)4%42% H? THANNIR, (300MHz,1DMB0-d6)19)8. Ozz(m,:?-l(ib,,mﬁ_ 6.6
2h, B2 (1] IRg e 2 (05 A8 T By 53l den s i st (11 1T
Z|j5 TZ472(|S_Dext 2’t21j(segt gt HE] Hﬁb@a ﬁ—ﬁ@Hzll ﬁa)dqusnﬁzﬂ)mdgc))amﬁ_ N %, a

, . ot = 7. e 329 '
NVR (3Dp0 MHz, DVBO-d6) 6 8.00 (7c$HzJ,2:HB3499sz-169(HmB|)H)H¥8 1t.é=&H, 1 =284
5[0 0 Sl e bl Tl e, > 2
1.81 quintet, J = 7.8 Hz, 2 I71)5H,1241@)(0592p(tqt 73,3 R);Hz, 2 H, 1.]12 (t,
J=7.RH, 3 H, 097 (t, J 96 WD n'z/nl;m?l PCT/ USQ2/ 18290
gxgrrgIG a(g/mi] Spads (@B@dpQS'EWR éHWEIR((@OQ MH?aDM_SLOqu) AR @0b=RHE% IDVBO- de) -

. , J = ,o1 (MW 3 4d, 6- 3 (t, J =
6.9 Hz| 1 H), M t, J = 6%)Q‘?ng’ﬁl)‘,&'gﬂfsl?{s):7'§2K]§,J;J46.'95%[(tfﬁ’a &y
Hz, 2 ), 3.72|(t, J = 7.2 Hz|725H),.) 36.2217 qUBY 66D (s,2 B), 4.85,(t, J="H5, 2. 99(t,
J =7.5H, 2H), 1.81 (quintet, J =7.2 He 2, 144 (sextet, J .3 6.9
Hz, 2 H), 1.21|(t, J = 7.5 Hz| Hz 2, 3.49 Gguintet, T 5 _6*71254&9: -%%q,“mteu

=7.2Hz, 2 H), 1.66 (sextet, ] =7.5Hz,2H), 1.4 (s,9
H), 1.16 (t, ] =7.8 Hz, 3 H);

60 MS (CI) m/e 389 '"H NMR (300 MHz, DMSO-dg) & 8.06 (d,J=8.1 Hz, 1
(M-+H) H),7.65(d,J=7.8Hz, 1 H), 7.43 (t, ] = 6.9 Hz, 1 H),
7.24 (t,J =6.9Hz, 1 H), 6.51 (5,2 H),4.96 (t, I =7.5
Hz, 2 H), 3.66 (t, J=7.5Hz,2 H),3.01 (t,J=8.1 Hz, 2
H), 1.82 (quintet, J = 7.5 Hz, 2 H), 1.48 (sextet, J = 7.5
Hz, 2 H), 1.32 (s, 9H), 0.97 (t, J = 7.2 Hz, 3 H);

61 MS (CI) m/e 343 "H NMR (300 MHz, DMSO-d¢) 6 7.99 (d, J=7.8 Hz, 1
(M+H) H),7.62 (d,J=7.5Hz, 1 H), 741 (t,J=7.8 Hz, 1 H),
7.24 (t,J=6.6 Hz, 1 H), 6.46 (5,2 H),4.70 (1, T =7.5
Hz,2H),2.98 (t,J=6.9Hz,4H),2.45(t,J=75Hz,2
H), 1.80 (quintet, J = 7.8 Hz, 2 H), 1.46 (sextet, J = 7.2
Hz,4 H),0.96 (t,J=7.5Hz,3H),0.86 (t, ] =7.5Hz, 3
H);
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Exanpl e 67 2-butyl- | -[2-(nmethylsulfonyl)ethyl]-1Him dazo [4, 5-c]
quinolin-4-amne NH2 N N 0~S~O5 Part A Using the general nethod of
Exanpl e 2woRaroso21 2- butyl -1-(2-chl oroet hyl ) -1H PCT/US02/18290

i m dazo[ 4, 5-c]quinoline-4-amine (1.44 g, 4.76 mol) was reacted with sodi um
10 thionethoxide (0.42 g of 95% 5.71 mmwl) to provide 1.4 g of

oA 'T-1IH1m dazo[ 4, Sysf@ul nol I n-4-am ne ag$ an
i rt ing the general nethod of Exanple 5

BISCD hi/o} s hy| TH NMR (300, DMSQdgus BObi(HJs= 8AiHm 1( 1. 35 g,

chromat ogr aphy ))((i@%z)gg glreefuﬁgﬁgé)‘(/\fdt “553%% %‘5.4 J%GE{_ hﬁbetrfe]t}hlginol) t hen

triturfated with diethyl ether 795@@\“61@}19 5}9 63319 2H)495(t] 7.5
2-buty|l -1-[2- (et hyl sul fonyl )ethylJ-1H i'm dazo ui nol i n-4-amne as a

whi te jpowder, mp. 226-228C. AI‘Ia,I%/Hi),S37ZﬁJl:’af7§t @t?ﬂé}3 BArp2Nd0 289 o,
58.94;| %, 6.40; 9N, 16.17; Fp 9% 7 97 WD
03/ 050121 PCT/ US02/ 18290 1H n@dd r?oﬁ‘ﬁiﬁ) %ﬁ?@d‘@é‘fe@ﬁ? 88&@% (?Jﬁ)J]l?@

H, [7.63 (d, |J = 8.1 Hz, 1 FQsetht 44 8 41Hz, 3 1B, B4% (sekiet, Jl=H5,szzm (t
1, Hz, 1 H), |6.48 (s, 2 H),

.2, 3.11)(s, 3 H, 2.99 @97 (99-772§IZ|—§H)2031§0 Y= §35}(31a1ﬁ H%’et
T L O Y T3 T
- [ 6- (net hyl sul i gepiR)hexyl | - 1H Hyi tez @i, [ 4 &6 Elz, gil) o4l (; A=t He, 1 M)2 N N
724 (t,J=69Hz, 1 H),647 (s,2H),4.70 (t, 1 =6.9
Hz,2H),2.97 (t, ] =84 Hz,4H), 2.35(d, ] =6.6 Hz, 2
H), 1.81 (quintet, J = 7.5 Hz, 2 H), 1.63 (septet, ] = 6.6
Hz, 1 H), 1.46 (sextet, J =7.5Hz,2 H), 0.96 (t,J=7.5
Hz, 3 H), 0.87 (d, J = 6.6 Hz, 6 H);

64 MS (CI) m/e 389 "H NMR (300 MHz, DMSO-dg) 6 8.06 (d,J=7.5 Hz, 1
M+H) H),7.64 (d,7=8.1Hz, 1 H),743 (t,J=6.6 Hz, 1 H),
7.23 (t,J=6.9Hz, 1 H), 6.51 (s,2 H),4.94 (t,] =6.6
Hz,2 H),3.72(t,J=7.8Hz,2H),3.13(d, ] =6.6 Hz, 2
H), 2.99 (t,J =7.5 Hz, 2 H), 2.21 (septet, ] =6 Hz, 1
H), 1.81 (quintet, J = 8.4 Hz, 2 H), 1.47 (sextet, ] =7.5
Hz, 2 H), 1.00 (m, 9 H);

65 MS (CI) m/e 329 "H NMR (300 MHz, DMSO-d¢) 6 8.00 (d,J =8.4 Hz, 1
M+H) H),7.62(d,J=84Hz,1H),742 (t,]J =84 Hz, 1 H),
7.25(t,J=8.4Hz, 1 H),6.47(s,2H),471 (t,J=7.5
Hz,2 H), 2.99 (q, J = 7.8 Hz, 4 H), 2.53 (m, 2H), 1.81
(quintet, J = 7.8 Hz, 2 H), 1.46 (sextet, J =7.2 Hz, 2 H),
1.12 (t,J =7.2 Hz, 3 H),0.97 (t, ] =7.2 Hz, 3 H);

|_\
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N OS;010 Part A A solution of thionyl chloride (6.74 g, 56.6 mmol) in

di chl oronet hane (50 nL) was slowy added to a sol ution of

N- ( 6- hydrwoyis@msgi2) - 3- ni t roqui nol i n-4-am ne (14.9 g, 51.5 ramol§02i18290

di chl oronet hane (200 nlL). After the addition was conplete the reaction 15
m xture was stirred for about an hour and then it was concentrated under

reduce’uE m%gr ﬁﬁasgsﬂgct@%@ Was Suspended | NNagRer, slurried for about
N :

an hou ipn, washed with water and then dried t
i 14660 g| OAS EXm/eBbor oh&x WMR 3300 Mg IINSOds) 8 8-0arilne= 69 Bz.dol|i d.

P 20 Usi h I h f '
4?2 ES chl or ohiaqu(ls/L"%I g??(ra(r)gw gehi)o 6&%%@%@ gffa’gh?rﬁo{)—'%gzrleg?rcec to

provi de N4-(6-¢chl orohexyl) qui 1@b5r@§j§,§9qllzamme6 48 F@rgHSM 95 (t,J = I 7.2

N4- ( 6-Chl or ohexyl ) qui nol i ne- 3| 4-di am ne mol ) , trleth
orthoacetate (2.92 g, 18 mp ){z,ZHI),Lfe%(t(Pgﬁﬂ_HZ Z2H) 3&2%@9@@1@11?,7351{ unt of
pyridi pe hydrochloride 25 we | eated to
140C. After about 1.5 hours t"lg}f)eggll){]te)'d“%%xﬁﬁ&reﬁm ﬂ?lgve\egl tzag_(l)%l and

was comcentrated unde I}gdquseme@susm@H@&}wl@al@s&mmz 3
2/ 18290| to provide 3.

1-(6-¢c Iorohex;ﬂ met hyl - | H[Hm(lj%(éﬁ[h—giz]{q,tﬁ}hbl ine as a dark orarge
E

t

oi | . Part—bB-Usin generalmethod—of Exanptes 43— 55 Part B,

1- (6- chl or ohexyl met hyl -1 Hi mi dazo[ 4, 5-c]quinoline (3.8 g, 13 nol) was
oxi di zed and the ated to provide 2.5 g of

1- (6-chl or ohexyl nethyl-lkkinidazo[4 5-c]quinolin-4-amne. Part E

1- (6- Chl or ohexyl ) - 2- met hyl - | H-i mi d&%a8tnke 67 c] qui nol i n-4-anine (2.5 g, 8

(15 ) were TORURETHE ulﬁénz%ﬁm B R PP R O Tom wms.

quenched with water and the

)-2
gt
)-2
n am
) - 2-

Part A
Using the general method of Example 21 Part D, 2-butyl-1-(2-chloroethyl)-1H-
imidazo[4,5-c]quinoline-4-amine (1.44 g, 4.76 mmol) was reacted with sodium
10 thiomethoxide (0.42 g of 95%, 5.71 mmol) to provide 1.4 g of 2-butyl-1-[2-
(methylthio)ethyl]-1 H-imidazo[4,5-c]quinolin-4-amine as an off-white powder.
Part B
Using the general method of Example 5, 2-butyl-1-[2-(methylthio)ethyl]-1H-
imidazo[4,5-c]quinolin-4-amine (1.35 g, 4.29 mol) was oxidized. The crude product was
15 purified by chromatography (silica gel eluting with 95/5 dichloromethane/methanol) then
triturated with diethyl ether to provide 0.5 g of 2-butyl-1-[2-(methylsulfonyl)ethyl]-1H-
imidazo[4,5-c]quinolin-4-amine as a white powder, m.p. 226-228°C.
Analysis: Calculated for C;7HxN40,S: %C, 58.94; %H, 6.40; %N, 16.17; Found: %C,
58.91; %H, 6.27; %N, 16.13.
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precipitate isolated to provide 1.5 g of

2- et hyl

-1 -16-(methyl thio)hexyl]-1Him dazo[ 4, 5- c]quinolin-4-am ne.

Usi ng t hewgers@sai21 net hod of Exanple 38, the material fromreartSoe18%e
oxidized to 15 provide 0.80 g of
2-met hyl -1 -[ 6- (et hyl sul fonyl ) hexyl ]-1Hi m dazo[ 4, 5-c] qui nol i n-4- am ne,

a6 731 i QU BRIA TSRS HAUSTE 128 RETRAE PR 1R B

MHz, DI\/BQId(B)Al 61810D, 726 (1= 831,1H2—,|21,H)1614ﬁ (S7ZH2 4(9,5(t,11 ="72.122,221), 3. T) ,

30—“7 D=9 Hys 2 (bl (v 315, 25800 778 Bayf 01 B quindlr B Gy - 45 Ly

4%|£CT/ etly 89 AWy, 2}1 0971?454—8'51}1243@ M5 (Cl) nmfe 361 (M*H) 99 V\D

1.82 (m
03/ 0501

1- [55- ( pMS(PDsmlef BYMNt yI ] - 1H-i mi dazo[ 4, 5- ¢] qui nol i n- 4- ani ne

N 0O
N- ( 5- chl

3-nitro-

10

15

20

25

UsS02/'18290 anpl e

5 Part A Using the general nethod of Exanple 37 Part D,

Part F

944 59. 96;
NVR (300

7.41

NH2 NN \>

oropentyl)-3- nitroquinolin-4-amne (10 g, 34 mvl) was reacted
wi t h benzenet hi ol (1 leq) to promﬁ@lplelezw g of
N- [ 5- (phenyl thlo)pen | ]qui nolin-4-amne as a sglid. Part B 10
Using the gerfemathyidtihdancdtyl kexyllgdfimdazelie-clgu@plint-4%iBtn Part A was
reduced to provide N4-[5-(phenyl t,\m o) pentyl ] qui noline-3,4-diam ne as a
brown crystalline solid.

N™ X

~

Part A

A solution of thionyl chloride (6.74 g, 56.6 mmol) in dichloromethane (50 mL.)
was slowly added to a solution of N-(6-hydroxyhexyl)-3-nitroquinolin-4-amine (14.9 g,
51.5 mmol) in dichloromethane (200 mL). After the addition was complete the reaction
mixture was stirred for about an hour and then it was concentrated under reduced pressure.
The residue was suspended in water, slurried for about an hour, isolated by filtration,
washed with water and then dried to provide 14.0 g of N-(6-chlorohexyl)-3-nitroquinolin-
4-amine as a solid.
Part B

Using the general method of Example 1 Part C, 4-(6-chlorohexyl)-3-nitroquinolin-
4-amine (6 g, 19 mmol) was reduced to provide N*-(6-chlorohexyl)quinoline-3,4-diamine.
Part C

N4-(6—Chlor0hexy1)quinoline-3,4—diamjne (5 g, 18 mmol), triethyl orthoacetate
(2.92 g, 18 mmol), toluene (75 mL), and a catalytic amount of pyridine hydrochloride
were combined in a pressure vessel and heated to 140°C. After about 1.5 hours the

reaction mixture was allowed to cool and then it was concentrated under reduced pressure
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Part C Using the general nethod of Exanple 1 Part D, N4-[5 15

(phenyl t hi o) pentyl ] qui noline-3,4-diamne (5.1 g, 15.1 mmol) was cyclized
usi ng triwwdwnslosoart hoformate (2.46 g, 16.6 mml) in the prrEgersne/ 1890 a
catal yti c anmount of pyridine hydrochloride to provide

1-[5- (phenyl t hi o) pentyl]-1H i m dazo[ 4, 5-c]quinoline as a yellow solid.

Part D g ﬁfgggs\t,égf ﬂ%lelgl%}ohmlb@ldm&i?ﬁmnﬂﬁ&zém ﬁgﬁhhﬁlﬁé geptadchat

di chl oro used as a sol vent instead of orof orm
1- [ 5- ( ptvenge dihi 0) pentyl ] -1H i m dazo[4,5- c]quinoline (5 g, 13.2 mml) was

oxi di zeg to provide 4.7 g 1-[5-(phenyl sul fonyl)pentyl]-
I1Himd %ﬁ& 5-c]quinoline 5N-oxide as an oil. Part E 25 Trichl oroacetyl

i socyanate (b the geherdMRIHoMEIE ARk 4 098 Part B, &-(6ehlitrbleyDi2-1-
[ 5- (phenyl sul fonyl )pentyl ]-1H-im dazo£4, 5-c] qui nol i ne. 5N odee?fﬁB. 6 g 9.1
bl ) | methgil-dHl-onidame{4 Srrdquindine (P.8 srid mahwes oxidizes ang hepaminaettiont r at ed

i sol VBBV HeeRRAD cHistbea e R Fhirio P 3 A e O

met hoxi ggt pAfter several minutes a precipitate formed. The precipitate was
isolated by filtration and then recrystallized frometh Thi(ﬁbmaterial

|
was purifi ed 1Hp-Cldoreberatogmmeasix]-Ir&imi aoléércl@luaPh?fd—WPﬁ@&gn%m{% | in

di chl or onet h [ g3 _di i 5mL

1[5 ( preiy 3@’@“&%@?‘%%1@% 253 32&‘3{\]41,\15‘1-1%113%‘&4’?8’8??“#3? D e a solid,
mip. 17 ¢ombifd€andhaltedsitdr0Tafad dued Tlor re@2ibnAeNAp2&ched@yitioBatedandibe 5. 62;

ON, 14.20; Found: 9%, 63,72, % 5.64; 9%\ 14 07. 1H gg{R '30'8

DVBO- d6 pregirdtatessqlated to ppvide 1g9g @f 2 methy-Ir[gfmethylfhio)hox 1(’#1’?' nigaggl4.5- 19 7. 71
(m 1 H)q@iﬂo‘?é—i%ﬂn%-*')’ 7.43 (t, J =6.6 Hz, 1 H), 7.22 (t, J =6.9 Hz, 1

H), 6.5% 4.54 (t, J = 7.5 H, 2 H), 3.30 (m 2 H, 1.84
(quintePart¥ = 7.5 Hz, 2 H, 1.57 (quintet, J =6.9 Hz, 2 H, 1.40

(quintet, ] ?Js?riggtheHgéne%al I_rir)léthol\ésof(]%z?mpqé 38,3&?65 m(cl’!\e/:l;iléq fr%l’?l artaEQvlag O)Z%ized to
15 provide 0.80 g of 2-methyl-1-[6-(methylsulfonyl)hexyl]- 1 H-imidazo[4,5-c]quinolin-4-
amine, m.p. 202-206°C.
Analysis: Calculated for C1gH4N40,S  0.02 EtOH: %C, 59.96; %H, 6.73; %N, 15.50;
Found: %C, 59.74; %H, 6.81; %N, 15.30.
'"H NMR (300 MHz, DMSO-ds) 6 8.02 (d, J = 8.1 Hz, 1 H), 7.62 (d, J = 7.2 Hz, 1 H), 7.41
20 (t, J=8.1Hz, 1 H),7.25(t,J =7.2 Hz, 1 H), 6.48 (s, 2 H), 4.48 (t, ] = 7.2 Hz, 2 H), 3.08
(t,J = 8.4 Hz, 2 H),2.92 (s, 3 H), 2.60 (s, 3 H), 1.82 (m, 2 H), 1.68 (m, 2 H), 1.44 (m, 4
H);
MS (CI) m/e 361 (M+H)

=
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2- (2-met hoxyet hyl ) - 1- [ 5- (phenyl sul fonyl ) pentyl ]-1Hi m dazo[ 4, 5-c]
quinolin-4-amne NH2 N N\>~ NO u OPart A 26 A solution of

3- met hoxywoopasaenh chloride (2.04 g, 16.6 mmol) in pyridi reEem(ED2/1809) was
slowy added to a chilled (0C) solution of

N4-[ 5- (phenyl t hi o) pentyl Jquinoline- 3,4-diamne (5.1 g, 15.2 mmol) in
pyridine. The reaction was allomeqbﬁgnﬂggg1to anbi ent tenperature. Mre
acid chloride (1 g) was added and the reaction was heated at reflux
over ni ght. The rEk&etihomylsnlicnyh)pevsl-ldbimislaze[adedquinder-4rasdoced pressure to
provide 6.7 g 25 of
3-nethoxy-N—(4-{[5-(phenyIthio)Iéhtyl]anino}quinoIin-3-yI)propananide as a
sticky brown solid. 101 WO Og 1 PCT/US02/18290 Part B The nateria
fromPart A was conbi ned mﬁthlpyjidi e and then refluxed for several

hours. The reaction m xture comcentrated under reduced pressure. The
resi due was partitioned bet or onet hane and water. The organic

| ayer was 5 washed with water (3 x 10Q_nml), filtered through a | ayer of
Celite(r) filter aid, and then concenth\at@d under reduced pressure. The
resi due was purified by chromatography (sﬁ" gel eluting with 4/1

di chl or onet hane/ net hanol ) to provide 3.7 @ Of (2- met hoxyet hyl ) - 1-

[ 5- (phenyl sul fonyl ) pentyl]-1H i m dazo[ 4, 5-c] quinoline. Part C 10 Using the
general nethod of Exanple 37 Part B, the material fromPart B was oxidized
to provide 2.09 g of 2-(2-nethoxyethyl)-1-[5-(phenyl sul fonyl)pentyl]-1H

i mSdazoPp#t A 5- c] qui nol i ne-5N-oxi de. Part D

Using the general method of Example 37 Part D, N-(5-chloropentyl)-3-

nitroquinolin-4-amine (10 g, 34 mmol) was reacted with benzenethiol (1.1 eq) to provide
12.6 g of 3-nitro-N-[5-(phenylthio)pentyl]quinolin-4-amine as a solid.
Part B

10 Using the general method of Example 1 Part C, the material from Part A was
reduced to provide N4—[5-(pheny1thio)pentyl]quinoline—3,4-diamine as a brown crystalline
solid.

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

15 (phenylthio)pentyl]quinoline-3,4-diamine (5.1 g, 15.1 mmol) was cyclized using triethyl
orthoformate (2.46 g, 16.6 mmol) in the presence of a catalytic amount of pyridine
hydrochloride to provide 1-[5-(phenylthio)pentyl]-1H-imidazo[4,5-c]quinoline as a yellow
solid.

Part D

20 Using the general method of Example 11 Part F except that dichloromethane was
used as a solvent instead of chloroform, 1-[5-(phenylthio)pentyl]-1H-imidazo[4,5-
c]quinoline (5 g, 13.2 mmol) was oxidized to provide 4.7 g 1-[5-(phenylsulfonyl)pentyl]-
1H-imidazo[4,5-c]quinoline S5N-oxide as an oil.

Part E

25 Trichloroacetyl isocyanate (1.91 g, 10 mmol) was added slowly to a solution of 1-

[5-(phenylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinoline SN-oxide (3.6 g, 9.1 mmo}) in

dichloromethane (40 mL). The reaction mixture was concentrated under reduced pressure.
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Usi ng the general nethod of Exanmple 37 Part C, the material fromPart C was
15 am nated. The crude product was recrystallized fromethanol to provide
0. 26 g of W (3050121 PCT/US02/18290
met hoxyet hyl ) - 1- [ 5- (phenyl sul fonyl ) pentyl ] - 1Hi m dazo[ 4, 5- c] qui nol i n-4-am n
e, mp.172-175C. Analysis: Calculated for C24H28N403S: %, 63.69; %,
E/l_lzz‘l %Y he]r&;lage WEQHﬁ%lvefﬁn m@ﬁarﬂ)@ther@doll‘f?i&a 1w1%\42boﬂu22 Q&uvﬂ@ntg-lilf %rﬁ?’og 73
(m 1 H)metl;lo;gge( ﬁqfteBsqx{‘;:ral nnmr_l;es(a pregipitatg, fgrmgl ’Ehem;emmta@gw@& 1so]31tedb;y 8’ Hz, 1
, 6 47 , = 6.9 Hz, 2 H)
lgaiil_ﬁn a@ t?ﬁn ﬁcrysﬁa(IhZeg‘% etfa]'lﬁl_l'z This %t’e{%] was q&“ﬂﬁe bg3 (m 4 H: M

3 27

(a) rﬂ Qhﬁcﬁﬁa&) y (ﬁﬁca@?e}ﬁ%@%tﬁ&%ﬁkttﬁ%}’ 190313828 thanEMa v&de7(13

1-[5- (rrethylsu pentyl] - (trlfluororrethyl) 1H i m dazo[ 4 1C]IUI nol i n-
4-

t

ahi ne ofN-IN- mﬂ:enﬁs qaybpentid]-1 Homgdpgl 4,5 x| quinelisle-sanipeiss g sgfd, m
rifluoregegtyl chloride (3.5 g, 26.5 nmmol) in tol uene was sIovay added to
a soluti'on of N4-[5-(nethylthio)pentyl]quinoline-3,4-diamne (6 g, 23.1

nol ) i nAmalyEixtCHIIfEd FRICUENSNADSS: BYT, 65,918 % N6RVINYBLLOWRhEOHPI t at e
formed. The reaction mxture was stirred over the weekend and then

concent r@@: Bd 7%l depdr Butel7.10 pressure to pr OVI de 13.2 g of crude
2,2,2-tn 1 t e
qui noI i n@ﬁﬁgjdglgﬁzdgﬁd% 8@'!\%@ ma é?lbé* rom ga’r HA %%(%ongll)ned W th
t olwene 1 A6@n)LH)j hea (S EHE T4 (v,g5S6l6 Hz, 1 H), 7.22 (t, 1 = 6.9 Hz, 1 H), 6.57 (s, 2
H),4.54 (t,J = 7.5 Hz, 2 H), 3.30 (m, 2 H), 1.84 (quintet, J = 7.5 Hz, 2 H), 1.57 (quintet, J
= 6.9 Hz, 2 H), 1.40 (quintet, J = 6.9 Hz, 2 H);

MS (CI) m/e 395 (M+H)
15 Example 70
2-(2-methoxyethyl)-1-[5-(phenylsulfonyl)pentyl]-1 H-imidazo[4,5-c]quinolin-4-amine
NH,
N™S N\ N
] P N>/\/
?
S
1
A
Part A
20 A solution of 3-methoxypropanoyl chloride (2.04 g, 16.6 mmol) in pyridine (20

mL) was slowly added to a chilled (0°C) solution of N*-[5-(phenylthio)pentyllquinoline-
3,4-diamine (5.1 g, 15.2 mmol) in pyridine. The reaction was allowed to warm to ambient
temperature. More acid chloride (1 g) was added and the reaction was heated at reflux
overnight. The reaction mixture was concentrated under reduced pressure to provide 6.7 g
25 of 3-methoxy-N-(4-{[5-(phenylthio)pentyl]amino }quinolin-3-yl)propanamide as a sticky

brown solid.
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and then heated at 140C for about 30 m nutes. The reaction m xture was
concentrated 15 under reduced pressure. The residue was partitioned between
di chl or omatdhmrsoand 5% sodi um carbonate. The organi c | ayercvias2mseohed wi t h
wat er, dried over magnesium sulfate and then concentrated under reduced
pressure to provide 7.9 g of 1-[5-

(et hyl tgyjop pentyl ] -2-(trifluoromethyl)-1Him dazo[ 4, 5-c]quinoline as a
solid. Part C 20 Using the general nethod of Exanple 11 Part F, the

mat eri al f r orfiRamateBaldaem PaxtiAdwasedombingd wwihguwriding agd difen refluxed for

1-[ 5- hyl sul f | 1-2-(trifl hyl.)-1H i nid 5-
ut not 1 REVEREReT hbERaRtl i Woh o BREREH Hetrrgtioss BiSRaAS e "pat e
the mat atdiahe WadpariabhedbetRéen dihlGivhid@iae ah@ wkRY THE orbaRicda@r was

1-[ 5- (et hyl sul fonyl )&ent |]-2-(trifluoromethyl)-1H )
i m Yazo[wasbed pali waset -mliﬁ}mh)af teregl thisuigh a layep of Colte®gBEr aidyandihen3/ 050121

PCT/ US02/ 18290 n si,s: Cal cul ated for CL7HLI9F3N402S: .05 CH2C12: 9,

by oo giancantiped Wgatel RiRced esfied THE s uv it Buned by caomliEanisy Golica; MR
300 : han / -mktho B -1 ,
Saa (ol SNERy i £ }%i&ﬁi@??%‘fﬁ{‘?fh 8% o froie 373 8 1M mbthoxfelybit- 1,7y
(t, J = [S-(phewylsudfopy)pentyl}1H-imdazg[45-z]@ungdine2 H), 2.93 (s, 3 H), 1.91

(qui ntetPart‘JC: 7.2 Hz, 2 H), 1.744 (quintet, J =8.1 Hz, 2 H), 1.58
(quintet, J°’=6.9 Hz, 2 H; M5 (C) me 401 (MH) Exanple 72 10

2- ¢80 hyl - | - [ 4-gg ke ghinBraPmyihbl o0 ERerhyle] 371P4rt B] tha aRfetiabfrolRbrt B viag- 4- am ne
N NNNSYN N  Usingt ht? gener al met_h(_)d_ of Exant;g]!le1 Ze(l)lt ﬁ)?izt—z- A,
1- ( 4- chl¥igBe (p proyide 2198 ¢f|3-(2-methoxyethyl)-1-[5-(phenylsulfonyl)pentyl]
imidazo[4,5-c]quinoline-5N-oxide.
Part D
Using the general method of Example 37 Part C, the material from Part C was
15 aminated. The crude product was recrystallized from ethanol to provide 0.26 g of 2-(2-
methoxyethyl)-1-[5-(phenylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-amine,
m.p.172-175°C.
Analysis: Calculated for Co4HsN4O5S: %C, 63.69; %H, 6.24; %N, 12.38; Found: %C,
63.40; %H, 5.95; %N, 12.08.
20 'H NMR (300 MHz, DMSO-de) & 7.96 (d, ] = 6.6 Hz, 1 H), 7.87 (d, ] = 5.4 Hz, 2 H), 7.73
(m, 1 H), 7.63 (m, 3 H), 741 (t, J=7.8 Hz, 1 H), 7.22 (t, J =7.8 Hz, 1 H), 6.47 (s, 2 H),
446 (t,J=7.5Hz,2H),3.80 (t,J =6.9 Hz, 2 H), 3.27 (s, 3 H), 3.14 (t, ] = 6 Hz, 2 H),
1.76 (m, 2 H), 1.53 (m, 4 H);
MS (CD m/e 473 (M+H)
25
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i mdazo[4,5-c]quinolin-4-amne (1.0 g, 3.30 mol) was reacted with 2 15
mer captopyrimdine (0.59 g, 5.3 mmol) to provide 1.0 g of

2- et hyl - | wiodes(osyi mi di n-2- ylthio)butyl]-1H i m dazo[ 4, 5- c]rui/wski1ge9d- am ne
as an off white powder, mp. 182-185 C Analysis: Calculated for C20H22N6S
0.25 H2O 9%, 62.72; 9%, 5.92; 9N\, 21.94; Found: 9%, 63.00; %, 5.88; %\,
22.21. 20 104 WO 03/050121 PCT/ USO2#xi@3R071 Exanple 73 2-ethyl -

| -[4-(pyrimdin-2-ylsul fonyl)butyl]-1Hi m dazo[4, 5-c]quinolin-4-amine N N
N N o=5=1dﬁ\(methwléultf,@1ydu)@emm “oféBneiometiyho i omidazai#pi-elqBinPkin#-anine
2-ethyl-1-[4-(pyrimdin-2- ylthio)butyl]-1Him dazo[ 4, 5-c] qui nol i n-4-am ne
(0.3 g) was oxidized to provide 19 ng of
2-ethyl-1-[4-(pyrimdin-2-yl sul NNy utyfF]-1Hi m dazo[ 4, 5-c] qui nol i n-4-am
ne as a peach solid, mp. 172-lff5C alysis: Calculated for
C20H22N602. 0. 25 H2O: %, 57. 88 . SWad; Foay, 20.25; 10 Found: 9%C, 57.76;
%H, 5.48; %N, 19.88. Exanple 7X nmet -

-[ 4- (met hyl sul fonyl )butyl]-6,7,8,9-tetr dro- 15

1H i mi dazo[ 4,5-c]quinolin-4-anine N N N &5=0 Catalyst (0.2 g of

pl ati num oxi de) was added to solution of 2-ngthyl-I-[4-

(met hyl sul fonyl )butyl]-1Him dazo[4,5-c]quimlin-4-amne (1.0 g) in
trifluoroacetic acid

5 Part A
A cool solution of trifluoroacetyl chloride (3.5 g, 26.5 mmol) in toluene was
slowly added to a solution of N4-[5-(methylthio)pentyl]quinoline-3,4—diamine (6g,23.1
mmol) in a mixture of toluene and pyridine. A heavy yellow precipitate formed. The
reaction mixture was stirred over the weekend and then concentrated under reduced
10 pressure to provide 13.2 g of crude 2,2,2-trifluoro-N-(4-{[5-
(methylthio)pentyl]amino }quinolin-3-yl)acetamide.
Part B
The material from Part A was combined with toluene (150 mL) in a pressure vessel
and then heated at 140°C for about 30 minutes. The reaction mixture was concentrated
15 under reduced pressure. The residue was partitioned between dichloromethane and 5%
sodium carbonate. The organic layer was washed with water, dried over magnesium
sulfate and then concentrated under reduced pressure to provide 7.9 g of 1-[5-
(methylthio)pentyl]-2-(trifluoromethyl)- 1 H-imidazo[4,5-c]quinoline as a solid.
Part C
20 Using the general method of Example 11 Part F, the material from Part B was
oxidized to provide 7.5 g of 1-[5-(methylsulfonyl)pentyl]-2-(trifluoromethyl)-1H-
imidazo[4,5-c]quinoline-5N-oxide.
Part D
Using the general method of Example 37 Part C, the material from Part C was
25 aminated to provide 2.5 g of 1-[5-(methylsulfonyl)pentyl]-2-(trifluoromethyl)-1H-

imidazo[4,5-c]quinolin-4-amine as a solid, m.p. 192-195°C.
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20 (11 m) in a Parr hydrogenation flask. The resulting m xture was pl aced
under hydrogen 105 WO 03/050121 PCT/ US02/ 18290 pressure (50 psi, 3.5

Kg/ cn?) fwo @msui2190 hours. The reaction mxture was filtacadusochsooagh a

| ayer of Celite(r) filter aid which had been prewashed with trifluoroacetic
acid (-125 nL). The filter cake was.washed with trifluoroacetic acid (-100

nL) . Theahilhdis:atfcules fFGODGENFLNIES! & N0S CH,EBYCRT, HU.65S%HE4. 74N, esul ti ng
oil was dissolved in 1 N5 hydrochloric acid (20 nL). ‘After several mnutes

a white pr8kifppndst%Cs -6/ FoHTHE0; NS 77 br ought to 14 vvlth aqueous 50%

Shor 1y EhSMER Ffuo Vi, PATSOR 75 {0 3507 e THEGRYY g Sachaith Tk ™

al | oned ¢d S6OrHAL Hn‘mzaln(tt Jt£fl]8&![z’:1tllH)e6@\l€(§TMHB“4 6mr11i84\4@z82(}90Bqd in an
ice/water bath for hours and then filtered Ellr)owde 1. of a white

powder. this ﬁaﬁér?ilé) 2es(spti )£ - H(awipteto) Fded H@I% i 4 (anqutdﬁ g€t hanol
foll OwedHP%Qhﬁﬁ (tq%mtapgat %ﬁ?@ gm lica gel eluting with 9/1

di chl or on¥ ano tG¢ provide 0.44 g of 2-nethyl-I|-[4-

(et hyl sMSf(Om/ﬂn)emmy(ll\]HH) 7,8, 9-tetrahydro-| Him dazo[ 4, 5-c] qui nol i n-4- am ne
as a white solid, mp. 213-216C. Anal ysis: Cal cul ated for Cl6H24N402S: %C,
57.12; 9, 7.19; 9%\, 16.65; Found: 9%, 15 56.86; %, 7.09; 9%\, 16.61.
Exanple 75 2-nethyl- | - [5- (”Ethyhﬁ!ﬁlr'\lg)f% | Ypentyl] -6,7, 8,9-tetrahydro- 1
Himdazo [4, 5 -c] quinolin-4-amn %\> N 1110 ,S~ 20 0 Using
t héOgener al nethot14f- (ﬁ)ﬂ&lﬂﬂﬂl&-Z?}lh;hlcﬁbutgl]Hﬂ—lﬂud@.ﬂe[@@lﬂhylhlshlh flamihgd pent yl ] -
1H i m dazol[ 4, 5- c] qui nol i n- 4- am ne'\F 1.3 g) was reduced and purified to
provide 0.6 g of 2- nethyl- |

-[ 5- (et hyl sul fonyl ) pentyl ]-6, 7,;8; trahydro- | Him dazo [ 4, 5-c]

qui nolin-4 ’ P N>_\

ot

S

Using the general method of Example 20 Part A, 1-(4-chlorobutyl)-2-ethyl-1H-
imidazo[4,5-c]quinolin-4-amine (1.0 g, 3.30 mmol) was reacted with 2-

15 mercaptopyrimidine (0.59 g, 5.3 mmol) to provide 1.0 g of 2-ethyl-1-[4-(pyrimidin-2-
ylthio)butyl]-1H-imidazo[4,5-c]quinolin-4-amine as an off white powder, m.p. 182-185
°C.

Analysis: Calculated for Co0H2,NgS © 0.25 H,O: %C, 62.72; %H, 5.92; %N, 21.94; Found:
%C, 63.00; %H, 5.88; %N, 22.21.
20
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25 am ne as white needles, mp. 172-174C. 106 WO 03/050121 PCT/ US02/ 18290
Anal ysis: Cal cul ated for CL7H26N402S. 9%C, 58.26; 9%, 7.48; %\, 15.99;
Found: %Cwo B3s5@21 %, 7.54; %N\, 16.12. Exanple 76 5 2- nethoalvsok/18299
4-[(1-met hyl et hyl )sul fonyl ] butyl } -6,7, 8,9-tetrahydro- 1 Himdaz o [4, 5
-c] quinolin-4-amne NH2Z NN %\> No;S O Part A 10 A suspension of

2, 4-di hydroxy-3-nitro-6,7,8,9-tetr foui noline (10.56 g, 50.3 mml) in
phosphorous oxychloride (60 nL) was heated at 50-60C for 48 hours. The
reaction niXthylel-iaéyainhidine?yisulfony)buty]-dHindAazol 4 sdqErlined-emdE it was
slowy added w th vigorous stirri Ro to an i ce cool ed bi phasic m xture of

di chl oronet hane (300 nL) and aque@us 20% sodi um carbonate (500 nL). The

m xture was made basic (pH 8) w N\d 15 sodi um carbonate and the | ayers
wer e separated. The aqueous | ayerl wa acted with dichloromethane (2 x
125 nL). The conbi ned organics drif ed over magnesium sulfate and then
concentrated under reduced pres topyovide 11.9 g of 2, 4-dichl oro- 3-
nitro-6,7,8,9-tetrahydroquinoline as a light brown solid. Part B 20
Triethylamne (6.1 nL, 1.2 eq) was added tjo a sol ution of
2,4-dichloro-3-nitro- 6,7,8,9-tetrahydr =@l ine (9.0 g, 36.4 mol, 1 eq)
in N, N-dinethylformam de (60 niL). 4-Am -butanol (3.7 nL, 1.1 eq) was
added and the reaction m xture was heat af 50 C for 5 hours. The reaction
m xture was allowed to cool to anbient t erature and then it was
concentrated under reduced pressure to provide a red oil. The oil was
diluted 25 with chloroform (500 nL), washed with water (3 x 200 nlL) and

e 208 ke S SO 5 AT o fpept o o under
ylthio)butyl]-1H-imidazo[4,5-c] quinolin-4-amine (0.3 g) was oxidized to provide 10 mg of

2-ethy1—l-[4-(pyrimidin-2-ylsulfony1)butyl]—1H—imidazo[4,5-c]quinolin—4—amine as a

peach solid, m.p. 172-175°C.

Analysis: Calculated for C;0H2oNgO, @ 0.25 H,0: %C, 57.88; %H, 5.46; %N, 20.25;
10 Found: %C, 57.76; %H, 5.48; %N, 19.88.

Example 74
2-methyl-1-[4-(methylsulfonyl)butyl]-6,7,8,9-tetrahydro-

15 1H-imidazo[4,5-c]quinolin-4-amine

N
N
N N
! —
O:?:

Catalyst (0.2 g of platinum oxide) was added to solution of 2-methyl-1-[4-
(methylsulfonyl)butyl]—1H—imidazo[4,5-c]quinolin—4—amine (1.0 g) in trifluoroacetic acid
20 (11 mL) in a Parr hydrogenation flask. The resulting mixture was placed under hydrogen
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of ared oil. The oil was triturated with diethyl ether (40 nmL). The
resulting solid was 107 WO 03/050121 PCT/ US02/ 18290 i sol ated by

filtrati owadsesonzashed with diethyl ether (3 x 10 nlL) to moavisie/1&976 g of
4- [(2-chloro-3-nitro-6, 7,8, 9-tetrahydroqui nolin-4-yl)am no]butan-1-ol as a
l'ight yellow solid Part C5 Phenol (2.71 g, 1.5 eq) was added in portions
over a és% g’lﬁ(}';@(rﬁﬁ foCatdut §G‘ﬁ&?r§'STH@re%u&PIﬂMﬂlﬁﬂeh&/ﬂrﬂlﬁﬁed 1.15 g of

60% The reaction mxture was stirred for an
addi t i ormiouﬁﬁ)a ﬂnyaubfe@elﬂe@ filtee mdéwv[u(:lz hambmn@r&i}vash@d with triflgomgacetic acid

tetrahyd | 4- | but ol. (5.75
a2~ s he A enes bashari Bpoadidisd GbHsRT ot "o
then al lv%@%ﬁn&éﬂtr%@@lunt 4 d‘é@ud@ﬂ?&&@ﬁret m%sﬁfthirg%ﬂqy@srd}ésgmed ifhevreaction

m Xture was concentra to a“vol ume of under reduced pressure. The
coricent rlgzﬂ&)chmlcdniduﬂedm/}i tAfter Isecardfroinmes AMIMP)CCIPIV@%MGIC@A fThe aHuesus 5%

di d 1 7 L d d
frgglngrsni ‘é%%l)é If%fﬁe‘&’% gq@@ﬁg&ﬁ% Sé?g%’&n h¥%8$l%F elﬁﬁ%ef& C‘é” Sglve‘r?’l g rog'\sldl%r ue was
di ssol v 5§1le sBRELANbFy tBeledfl Ahrbciphis fGiehedl tTie B@&ﬁﬁ%&u@&n&oﬂ; @khsnl) and

concentrated 15 under reduced pressure to provide 5.3T g of
4- [ ( 3- nidlowea tpitErmoaybenTiegiperatyreoveinight heniliivas ¢poledin pAcHwRET P2 for. 0I as

ol ut 1 ort e 14 A PERBLARVRE Pl yiiy ofler "l et SaCRiERAs, 5,

mjo Th Qe&?ﬁﬁﬂizﬁ)t’ibrfﬂé&h bhicEhatdb follZﬁveﬂthrdeﬂmf ﬂrroﬁﬁtog‘raphy Qﬁhémglal theinga
sol ution the material fromPart Cin tetrahgdrofuran (30 nL) was added.

The reacvitlo® 1rdishleromethane/methapel) tp grovids (hgebemgtwlthkh concent rat ed
d 0n),
under r ﬁg‘gﬁaﬁtﬁﬁs foﬁ?l?tgftﬁ] f?é@ ?‘tﬂ}%ﬂ Singda!znjlélgne %hﬁ-'ﬂ-%lﬁlfe% Nkt )

washed over um sul fate and then
concent rsatiedm.puntepie€duced pressure. The residue was purified by

chromat o aphy silica gel eluting 25 with chl orofor 4.88 g of
N4 (4- chfgf(lﬁl lagedyf %Fh@lﬁ‘r@z%%ﬂ & 7128 g1, T 6t (7aly éﬁﬁ%ﬁ\{ '%84 anmi ne as
|1 ovg6s§g '%jH %t%llg ﬂs'ﬁlifle' (I'1)chloride hexahydrate (303 ng, 0.1 eq) was

ed to a suspensi’on o

Example 75
2-methyl-1-[5-(methylsulfonyl)pentyl]-6,7,8,9-tetrahydro-

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

N
NN
| >—
(S;[N
O
"N

20

Using the general method of Example 74, 2-methyl-1-[4-(methylsulfonyl)pentyl]-
1H-imidazo[4,5-c]quinolin-4-amine (1.3 g) was reduced and purified to provide 0.6 g of 2-
methyl-1-[5-(methylsulfonyl)pentyl]-6,7,8,9-tetrahydro-1H- -imidazo[4,5-c]quinolin-4-

25 amine as white needles, m.p. 172-174°C.
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(4-chl orobutyl)-3-nitro-2-phenoxy-6, 7, 8, 9-t et rahydr oqui nol i n-4-am ne (4.78
g, 12.71 30 mol, 1.0 eq) in 1:1 nethanol: chloroform (120nm.). The m xture
was cool ewa@/B8@21 Sodi um borohydride (1.92 g, 4 eq) was addwsoens2oequal
portions over a period of 50 mnutes. The reaction mxture was stirred for
an additional 30 mnutes and then it was 108 WO 03/050121 PCT/ US02/ 18290
concent rgf, 1su@ﬁﬁlafe%%f3€ﬂy}§€ @BF 6C, FR26! a3, Jus; v, 161985 Fougd %0,

chl oroform , water (3 x 100 nL), dried over magnesium
sul f at e 58172@; %}hﬁi}bﬂdb&nltﬁb& ed under reduced pressure to provide 5.01 g of
N4- (4-chl orobutyl) - 2- phenoxy-6, 7, 8, 9- tetrahydroqui noline-3,4-diamne as a
thick oil. 5 Part F Trinethylorthoacetate (2.0 nL, 1.2 eq) was added to a
solution of the materi aI from Par Exdm 1e7sol uene (40 nL). Pyridine

hydrochl ori de (150 ny was added and the reaction m xture was

hedted at 100C f?ol’ﬂﬁ'-fby]rr&)dl‘1 [(IFﬁ@th)éﬁbYDthoﬁYwMYlé 6raS-OdeBrBiie0  anbi ent
tenperature and then conce e essure. The residue was
10 di ssolved in chlorofor ﬂ?f&%&fﬁgﬁgﬁ@%s{?%g}ﬁ B\E/:vater (2 x 75 L), dried
over magnesium sulfate, concentrafed under reduced pressure, diluted with
acetonitrile (40 nL) and then cop Ceny at ed under reduced pressure to
provide 4.5 g of a dark red sem {oIT[d. \This rmaterial was purified on
silica eluting with 2:98 netha S oformto provide a red oil. The oil
was diluted with isopropanol (4§ oncentrated and then triturated with
15 diethyl ether. The resulting s isolated by filtration and washed
with diethyl ether to provide 2.77 g of

1- (4-chl orobut yl) - 2- net hyl - 4- phenoxy- 6, 70839Ot et rahydro-| H

i mdazo[ 4, 5-c]quinoline as a white solid. t G 1-Methylethylthiol (57 L,
1.2 eq) was added dropwi se to a suspension” of sodium 20 hydride (25 ng of
60% 1.2 eq) in N,N-dinethylformamde (1 nlL). The reaction m xture was
stirred for 30 mnutes and then a sol ution of

1- (4- chimgobut yl ) - 2- net hyl - 4- phenoxy-

6,7,8,9-tetrahydro- 1Hi m dazo[ 4, 5-c] qui nol i ne (189 ny nmol eq)

i nIN, N- di netmymSPGmWﬂW@thQfQ?m3M§) @afﬁe%tetrmﬁélm%@‘?li%ﬂWQt&Jsg%vas

stirred for,3 t hen washed
with aqd¥ooR l%ﬁ}ﬁ%sé) Pom hyar OO){J;/A%36§@]_? e %E@TESC aﬁ%@v\g)% (h?%sn%
dried ovgiciidhImREsWhSMldwidao 266l tbhtﬁfbl&@ ReeitkAraie@Ben it was slowly added

with vigorous stirring to an ice cooled biphasic mixture of dichloromethane (300 mL) and

aqueous 20% sodium carbonate (500 mL). The mixture was made basic (pH 8) with solid
15 sodium carbonate and the layers were separated. The aqueous layer was extracted with
dichloromethane (2 x 125 mL). The combined organics were dried over magnesium
sulfate and then concentrated under reduced pressure to provide 11.9 g of 2,4-dichloro-3-
nitro-6,7,8,9-tetrahydroquinoline as a light brown solid.
Part B
20 Triethylamine (6.1 mL, 1.2 eq) was added to a solution of 2,4-dichloro-3-nitro-
6,7,8,9-tetrahydroquinoline (9.0 g, 36.4 mmol, 1 eq) in N,N-dimethylformamide (60 mL).
4-Amino-1-butanol (3.7 mL, 1.1 eq) was added and the reaction mixture was heated at ~
50 °C for 5 hours. The reaction mixture was allowed to cool to ambient temperature and
then it was concentrated under reduced pressure to provide a red oil. The oil was diluted
25 with chloroform (500 mL), washed with water (3 x 200 mL) and brine (1 x 200 mL) then
dried over magnesium sulfate and concentrated under reduced pressure to provide 11.9 g

of ared oil. The oil was triturated with diethyl ether (40 mL). The resulting solid was
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under reduced pressure to provide 176 ng of 1-{

[4-(1-met hyl et hyl)thio] butyl}-2-nethyl-

4- phenoxyw®) 08/0890121t et r ahydr o- | H i mi dazo[ 4, 5- c] qui nol i ne asca/vsoghs29br own
oil. Part H 3-Chl oroperbenzoic acid (218 ng, 2.2 eq at 75%titer) was added
to achilled (0C) 30 solution of the material fromPart G in chloroform

(2.2 "L%o {Eﬁ%grf%ﬁgﬁ%&fgtﬁfm%ﬁgd%i‘?ggieﬂn% Ethe£d 210 BE) toproRlies. Taig es4and t hen

it was difute oroform , washed w th aqueous saturated
sodi um [garchraBeilrd-67,29-tettdhydagnimliovieyl) anaigobutanm -elast akight gHowo9 WO

03/ 050121 PCT/ US02/ 18290 then concentrated under reduced pressure to
provi deS®02 ng of 1-{ [4-(1 nethylethyl) sul fonyl]butyl }

- 2- et hylz & phenoxy-6,7, 8, 9-tetrahydro-1 Himdazo [4, 5- c]quinoline as
a yellow semsolid. Part I 5 A mxture of 1-{

[- 51- met hyl ePhario) €117¥ griy5 pouwas 3dded freparipnsnysha nesigd of 17 mimites o a

tetrahydro-1Him dazo -c]l guknold ( 10 | L acetate
(2.1 g) SuSREPéOIh%?éPgla‘“gﬁY‘% éﬂ :f'?-l gaOfs@Z’eléo %%E%aggﬁgez@gh%g)rs T g&ggenacti on
Was OO0k @glutcOy A ein@A for dneaRIcALLBEminRss dnd thenst-H2tdle@o-3anitio-GHBEx of or m (40

m.) and washed wi th aqueous 10% sodium h drgxi dei f% X, 20 .. The aqueous
| ayer wetrabydroawinelin-hivDaménnlbntandroh(p 75,2, 291 mmgly 1-0eALWap atleAds 2or gani cs
were dri er nesi ° r W, uced
pressur %ﬁgio iR en%&%ﬁ%&rg% ﬂ%tteﬁie%{%gwégl | hgse%%dltﬁ%gl(% ri turcg? g% W th

aqg@t oni bynbleft fefhpefAit deerffEhiUTRE readtic hittiietvers sohdetitrattti éo Avblveme ofigquor was
concentrated and the residue purified by chronat ogrﬁ][%hg é}?li Iéca el

el ut i nglOimlhundsr olucedprassyes. : Tif Onesmrag Wanfiuekwth yhiopefotm 41 i t.h
acetonitrile ta proyide, 18, S0} d- 5 Ql1igdsnpihen combi ned,
rechr onﬁ’taﬁlbegléﬁlﬁé u%é dﬁéﬁdlﬁ%c sdtrg)flﬁlgglegv%g%gg?#g\%l(. The r_esullltant

pri sms wBEEoCRNENtdiahedifit and teideanated todgyredricadprSsury  Ghe Rsidue was- | - { 4-

1-net hyl et hyl ) sul f onyl L.but yl }-6, 7, 8, 9-t et r ahydr.a- 1H-i ni.dazol 4. 5-c] qui nol i
L4 e Absued i or Bl up L b sty a0l A D) i ffaafar o7 "
CLaH28 : L O EA O 45 2EHeREky-86,8.920 59. 27; U,
7.]132; %@%ﬁ’%&d Eﬁsﬁﬂl\?ﬁ(’(@‘%ﬁﬁl %ﬁs@cgaﬁz&og @éggx% g/@ S0 221 (m 2H):

3. 21 ( septabydrodidnolic=8-yd)antu)lpu@nilgolana dpeil.2. 94 (m 2H); 2.65 (m 2H);
2. 47 (sParB{@; 1.76 (br m 8H); 1.23 (d, 6H,

N-Chlorosuccinimide (2.38 g, 1.2 eq) was added to a solution of
triphenylphosphine (4.68 g, 1.2 eq) in tetrahydrofuran (30 mL). The reaction mixture was
20 stirred for 20 minutes and then a solution of the material from Part C in tetrahydrofuran
(30 mL) was added. The reaction mixture was stirred for 75 minutes and then
concentrated under reduced pressure. The residue was diluted with chloroform (350 mL),
washed with water (2 x 150 mL), dried over magnesium sulfate and then concentrated
under reduced pressure. The residue was purified by chromatography (silica gel eluting
25 with chloroform) to provide 4.88 g of N*-(4-chlorobutyl)-3-nitro-2-phenoxy-6,7,8,9-
tetrahydroquinolin-4-amine as a yellow solid.
Part E
Nickel(I)chloride hexahydrate (303 mg, 0.1 eq) was added to a suspension of N*-
(4-chlorobutyl)-3-nitro-2-phenoxy-6,7 ,8,9-tetrahydroquinolin-4-amine (4.78 g, 12.71
30 mmol, 1.0 eq) in 1:1 methanol:chloroform (120mL). The mixture was cooled to 0°C.
Sodium borohydride (1.92 g, 4 eq) was added in 4 equal portions over a period of 50

minutes. The reaction mixture was stirred for an additional 30 minutes and then it was
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J=6.6 Hz). EIMS (mz): 365 (Mtl). 25 110 WO 03/050121 PCT/ US02/ 18290
Exanmple 77 2-methyl- | - { 4- [(4-fluorophenyl)sul fonyl] butyl } -6,7,

8, 9-tetramod3msokiH i m dazo [4, 5 -c] quinolin-4-am ne NHCTNISOR18490; S-O O
F 5 Part A Using the general nmethod of Exanple 76 Part G

1- (4-chl orobutyl)-2-net hyl - 4-

phenoxy 'c@ngenﬁa%dtﬁﬁéﬁg&%ﬁzhﬁsﬁ@ d®g st vwdsidsBRed e cKldréforid(308.0), ol |

1.0 eq) was reacted wth uor obenzenethiol (260 L, 1.2 eq) to provide
0.91 g ofashed wjth-w(ater {®x 100 mL), dried over magnesium sulfate and then concentrated

a5 o] qaPgrTaatsi g ROV T SR b R RS ol et nod
of EXafTT@étQah?@rdaﬁfﬂolihbGMh«ﬁaﬂm{e@rsiaéthickrdﬂm Part A was oxidized to provide

1.02 g of 1-{ [4-(4-fluorophenyl)sulfonyl]butyl}-2-nethyl-4-phenoxy- 15
6, A 8, 9Ragtlf ahydro-1 Hi mi dazo[ 4, 5-c]quinoline as a white foam Part C Using

the general nierhﬁgt 3 @EEF%:' . I%LP ht qB ab Q&dcﬁqggrsi)ﬁltioﬁ LPHReRRL L Was
& H ng o -mé?hyﬁ-iv

am nated to provi

- { 4- [ (4-fidoh PO Eianylugse 40 amly). |Byuidyte hylrochBorfie (150 mg, 0.1 eq) was added and
tetrahydro-1 H i m dazo[ 4, 5-c] qui nol i n-4-am ne_as a white solid, .
sof t enedhefeagtion myxdure vas bepfed ah i’ Edori hewrg THgyeaction mixture was coo ec{) to

ambient temperature and then concentrated under reduced pressure. The residue was
10 dissolved in chloroform (300 mL), washed with water (2 x 75 mL), dried over magnesium
sulfate, concentrated under reduced pressure, diluted with acetonitrile (40 mL) and then
concentrated under reduced pressure to provide 4.5 g of a dark red semisolid. This
material was purified on silica eluting with 2:98 methanol:chloroform to provide a red oil.
The oil was diluted with isopropanol (50 mL), concentrated and then triturated with
15 diethyl ether. The resulting solid was isolated by filtration and washed with diethyl ether
to provide 2.77 g of 1-(4-chlorobutyl)-2-methyl-4-phenoxy-6,7,8,9-tetrahydro-1H-
imidazo[4,5-c]quinoline as a white solid.
Part G
1-Methylethylthiol (57 pL, 1.2 eq) was added dropwise to a suspension of sodium
20 hydride (25 mg of 60%, 1.2 eq) in N,N-dimethylformamide (1 mL). The reaction mixture
was stirred for 30 minutes and then a solution of 1-(4-chlorobutyl)-2-methyl-4-phenoxy-
6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinoline (189 mg, 0.51 mmol, 1.0 eq) in N,N-
dimethylformamide (1.5 mL) was added. The reaction mixture was stirred for 3 hours
then it was diluted with chloroform (50 mL), washed with aqueous 5% sodium hydroxide
25 (1 x 50 mL) and water (1 x 25 mL), dried over magnesium sulfate and then concentrated
under reduced pressure to provide 176 mg of 1-{[4-(1-methylethyl)thio]butyl}-2-methyl-
4-phenoxy-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinoline as a light brown oil.
Part H
3-Chloroperbenzoic acid (218 mg, 2.2 eq at 75% titer) was added to a chilled (0°C)
30 solution of the material from Part G in chloroform (2.2 mL). The reaction mixture was
stirred at 0°C for 20 minutes and then it was diluted with chloroform (50 mL), washed

with aqueous saturated sodium carbonate (2 x 25 mL), dried over magnesium sulfate and
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Anal ysis: Cal cul ated for C71H25FN402S H20: %C, 58.05; 9%, 6.26; %N\, 12.98;
Found: 9%C, 57.78; %1, 5.93; 9N, 12.72. '"H NWR (300 MHz, DVMsO-d6): S 7.93

(m 2H); woB/nosm12H); 5.67 (s, 2H); 4.15 (m 2H); 3.41 (rar/@N¥dp/182087 (br
m 2H); 2.64 (br m 2H); 2.41 (s, 3H); 1.74 (br m 8H). 25 EIM5S (m z): 417

(NH) 111 WO 03/050121 PCT/ US02/ 18290 Example 78 2-methyl- | -{
4-1(1, 1t}%h%%h@éﬁkr%ﬁéaﬂnh%&@awp}é&g&ﬁélto brcﬁuc?e ﬁ)z%gsfmtmdlr—& 1 Hinidazo [4,
5 -c] quinolin-4-am ne NH2 Part A Usi n%{the general met hod
of Exarrpieﬁly‘hﬁhﬂamﬂfo@yl]m}tjlz}-Qemf:rhybﬂtglyngxﬁ6 ﬁp&,%gﬂtrahydrol -imidazo[4,5-

phenoxy tetr dr o- | H-| m dazo[ 4, 5-c] qui noline (750 ng, 2.03 nmol,
1.0 eq) Oifﬁaﬁéé’ﬁﬁ%% R4 1 di et hyl et hyl t hi ol (275 tL, 1.2 eq) to
provi depQ+91 g of 1- { [4- (1 1 di met hyl et hyl ) | t hi o] but yl

- 2- met hyl - 4- phenoxy- 6, 7, 8, 9-tetrahydr o- 1H-i m dazo | i
0i I5 whi ch cr ysmaktiiexsd-dr(1 gnethuliethy]) spienyllBuiys)- %énq[th*ﬁé b@b’g@ggﬁlfn??eé ﬁﬁdaif o

o of 1 iAoy AR b felihs D E i RS amboplih fetE 2. P provi €€ L. O

phenoxy werel h@&t&i‘ steusah e @aldd-tibe 220 héus: d]hqmaanbn was asoled td ghitientel | ow
foam Part C Using the general nethod of Exanple 76 Part |, the materi al
f r om Patdmiratass thamitrvess diluted vyittoshlereforen(4@gnler and washed with aqueous 10%

T S TR N S R ARG im0
59118)-8(2) 10%)ﬁgﬂieggghﬂ)me@&h§@h@tﬁﬁe fdaed GIEHBAINGGRS: subfile 260 RS co%bntrhteﬁg %N,
under reduced pressure to provide 204 mg of a yellow oil. The oil was triturated with
acetonitrile to provide 48 mg of an off white solid. The mother liquor was concentrated
and the residue purified by chromatography (silica gel eluting with 10:90
methanol:chloroform) followed by trituration with acetonitrile to provide 18 mg of a solid.
15 The two solids were combined, rechromatographed and then recystallised from ethanol.
The resultant prisms were concentrated from methanol to provide 40 mg of 2-methyl-1-{4-
[(1-methylethyl)sulfonyl]butyl}-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine as
a white powder, m.p. 177-178°C.
Analysis: Calculated for C1gH2sN40,S: %C, 59.31; %H, 7.74; %N, 15.37; Found: %C,
20 59.27; %H, 7.82; %N, 15.19.
'H NMR (300 MHz, DMSO-dg): & 5.64 (s, 2H); 4.21 (m, 2H); 3.21 (septet, 1H, J=6.9
Hz); 3.14 (m, 2H); 2.94 (m, 2H); 2.65 (m, 2H); 2.47 (s, 3H); 1.76 (br m, 8H); 1.23 (d, 6H,
J=6.6 Hz).
EIMS (m/z): 365 (M+1).
25
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60. 26; 9%, 7.88; %\, 14.89. 1H NMR (300 MHz, DMBO-d6): S 5.65 (s, 2H); 4.23
(m 2H); 3.13 (m 2H); 2.95 (br m 2H); 2.65 (br m 2H); 2.47 (s, 3H);
1.75 (br wo ®@Hpo1225 ELMS (nmfz): 379 (Mtl). 112 WO 03/ 0501 2PCTAGH2AUS0R/ 18290
Exanpl e 79 2-ethoxynethyl- | -(4-nethanesul fonyl-butyl)-6, 7,

8,9-tetrahydro- | Himdazo [4, 5- c]Jquinolin-4-amine NH2NN N OSO5
Part A Sodium thi onet hoxi de (205 nExardpld729.) was added to a solution of
1-(4-

chl or obut yl ) - 2- Reneiyl-B{ phdndugrophenyBswfanytlbaiyllde.8.819+etmah¥ioo[ 4, 5- c] qui nol |

ne (1.00g, 2.66 mmol, 1.0 ) 13..n,) . .The reaction was stirred
for 1 hour, then 10 concehyiﬁpggzgﬁgggqgéggcedﬂgggssure. The residue was
di ssol ved in nethylene chloride @HIO nL), washed with water (1 x 30 niL),
dried over magnesium sul fate and ggncgntrated under reduced pressure to
provide 0.97g of (4-nethylsulfa I-hubyL;-(S-nitro-2-phenoxy-

5,6, 7, 8-tetrahydro-qui nolin-4- gi-e as a yellow solid. Part B 15 Using
t he general nethod of Exanple ¥ art |[E, the material fromPart A was
reduced to provide 0.89g of
N4- (4- met hyl sul f anyl - butyl ) - 2- phenoxy- 5, 517, 8-t et r ahydr o-

qui noline-3, 4-diam ne as a clear colorlegsse®l. Part C Et hoxyacetyl
chloride was added to a solution of the matlerial fromPart Bin 20
pyridine (10 nmL). After stirring at anbie nperature for 1 hour, the
reaction was heated at 95C for 1 hour, t 105C for 4 hours. The reaction
m xture was cooled to anbient tenperature apd concentrated under reduced
pressure. The residue was di ssol ved

5

Part A
Using the general method of Example 76 Part G, 1-(4-chlorobutyl)-2-methyl-4-
phenoxy-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinoline (740 mg, 2.00 mmol, 1.0 eq) was
reacted with 4-fluorobenzenethiol (260 pL, 1.2 eq) to provide 0.91 g of 1-{[4-(4-
10 fluorophenyl)lthio]butyl }-2-methyl-4-phenoxy-6,7,8,9-tetrahydro-1H-imidazo[4,5-
clquinoline as a light yellow solid.
Part B
Using the general method of Example 76 Part H, the material from Part A was
oxidized to provide 1.02 g of 1-{[4-(4-fluorophenyl)sulfonyl]butyl }-2-methyl-4-phenoxy-
15 6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinoline as a white foam.
Part C
Using the general method of Example 76 Part I, the material from Part B was
aminated to provide 148 mg of 2-methyl-1-{4-[(4-fluorophenyl)sulfonyl]butyl }-6,7,8,9-
tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. softened at 137-
20 144°C then melted at 159-162°C.
Analysis: Calculated for C1H2sFN4O,S  H,0: %C, 58.05; %H, 6.26; %N, 12.98; Found:
%C, 57.78; %H, 5.93; %N, 12.72.
'H NMR (300 MHz, DMSO-dg): 8 7.93 (m, 2H); 7.50 (m, 2H); 5.67 (s, 2H); 4.15 (m,
2H); 3.41 (m, 2H), 2.87 (br m, 2H); 2.64 (br m, 2H); 2.41 (s, 3H); 1.74 (br m, 8H).
25 EIMS (m/z): 417 (M+1).

111



in methylene chloride (100 nL), washed wi th saturated aqueous sodi um

bi carbonate (1 x 25 nL), dried over nmagnesi um sul fate and concentrated
under redwoed/gvessure to provi de 25 0.89g of PCT/US02/18290

2- et hoxynet hyl -1 - (4- met hyl sul f anyl - butyl ) - 4- phenoxy-6, 7, 8, 9-t et rahydro-| H
i mdazo[4,5-c]quinoline as a light yellow oil. Part D 113 WO 03/050121

PCT/ US02/ 18290 Using the general nethod of Exanple 76 Part H the materi al
fromPart C was oxidized to provide 0.60 of

2- et hoxynet hyl - | - (4- met hanesul f onylExamplg 7% - 4- phenoxy-

6,7,8,9-tetrah dro: | | i foam Part E
5 Using the ge etP%fp %ﬂ%&@%&@%%‘gﬂgg%ﬁgﬁﬁmwﬁ ??fg 9gtréterl al fromPart D
was amnated to provide 31551Iﬁﬂ1a,%[|45 -c]quinolin-4-amine

2- et hoxynet hyl -1 - (4- net hanesulfon){\| butyl)-6,7,8,9-

tetrahydro-1 Him dazo[ 4, 5-c] qui nol Ha- 4-amine as an off white solid, m p.
170-171C. Anal ysis: Cal cul at ed f-0x CRAH3IIN304S: %, 56.82; %H, 7.42; 9,
14.72; Found: 9%, 56.64; %, 7.@12; %\I‘>—14 47. 10 1H NWR (300 VHz,

DVSO-d6): 6 5.89 (br s, 2H); 4 S, N2H); 4.29 (m 2H); 3.51 (q 2H,

J=7.0 Hz); 3.17 (m 2H); 2.96 S, ; 2.67 (m 2H); 1.80(m 8H); 1.15
81 (M+1). 15 Additional conpounds that

(t, 3H J=7.0 Hz). EIMS (nz):

coul d be prepared using the nethods descri ﬁ above include: 2-butyl- |
-[4- (phenyl thio)butyl]-1Him dazo [4,5-cpgirnolin-4-anine; 2-butyl- |
-[2- (phenyl thio)ethyl]-1Him dazo [4, 5-c] l'in-4-amne; 2-butyl- |

-[ 4 (phenyl sul fonyl)butyl]-1Him dazo [4, 5-¢] quinolin-4-am ne; 20

2-butyl-1-[4-(nmethylthio)butyl]-1H i m dazo[ 4, 5-c] qui nol i n-4-am ne;

-butyl- | -[4-(nethylsul fonyl)butyl]-1Him dazo [4, 5-c]quinolin-4-an ne;

[4- (phgpyd thio)butyl J-1Him dazo[4 5-c]quinolin-4-amne; 1-

(phenylthio)ethyl]-1Him dazo [4,5-c] quinolin-4-am ne;

4- (phenyl iﬁdnig)thylg)‘:mxalyhf}thqcl-pf Bxaieple 74 ParidF, duGWQfﬁbwaﬁ methybg-

4-

(et 016 b Aok B ot h i bR 8 A dhioifk 50! 2108 mRHBINE0 eq) was
10 reacted with 1,1-dimethylethylthiol (275 puL, 1.2 eq) to provide 0.91 g of 1-{[4-(1,1-

2
1-
[ 2-
1-
1-1

dimethylethyl)lthio]butyl }-2-methyl-4-phenoxy-6,7,8,9-tetrahydro-1H-imidazo[4,5-
c]quinoline as an oil which crystallized on standing.
Part B
Using the general method of Example 76 Part H, the material from Part A was
15 oxidized to provide 1.0 g of 1-{[4-(1,1-dimethylethyl)sulfonyl]butyl }-2-methyl-4-
phenoxy-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinoline as a light yellow foam.
Part C
Using the general method of Example 76 Part I, the material from Part B was
aminated to provide 460 mg of 2-methyl-1-{4-[(1,1-dimethylethyl)sulfonylJbutyl}-6,7,8,9-
20 tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. 208-210°C.
Analysis: Calculated for C1oH3oN40,S: %C, 60.29; %H, 7.99; %N, 14.80; Found: %C,
60.26; %H, 7.88; %N, 14.89.
'"H NMR (300 MHz, DMSO-dg): & 5.65 (s, 2H); 4.23 (m, 2H); 3.13 (m, 2H); 2.95 (br m,
2H); 2.65 (br m, 2H); 2.47 (s, 3H); 1.75 (br m, 8H).
25 EIMS (m/z): 379 (M+1).
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net hyl t hi o) butyl]-1Him dazo[ 4, 5-c] qui nolin-4-am ne; 2-butyl- | -

t hyl sul fonyl)pentyl] -1 Himdazo [4, 5-c] quinolin-4-amne; 1-
t hyWwsudsfosemzh ) pentyl ] -1 Himdazo [4, 5-c]quinolin-Z2canmise/18292- et hyl -
[ 5- (et hyl sul fonyl )pentyl] -1 Himdazo [4, 5-c]quinolin-4-amne; 30
thyl -1-[5-(met hyl sul fonyl ) pentyl]-1Hi m dazo[ 4, 5-c] qui nol i n-4-am ne;
xyl- | -[5-(methylsul fonyl)peng EHI s1eHoi m dazo [4, 5-c] quinolin-4-am ne;
nmet hoxyet hyl - | -[5-(methyl sul fon entyl]-1H i m dazo

- (

- (

c] qui redthox yinethylRe(4-ikthat@ulienPisnxgh-6PCa . Pustshydep tid-imidagaid s~ |

met hyl t hi o) pentyl]-1Him daiq‘%é D- &ﬂgl nol i n-4-am ne; 2-butyl- |

met hyl sul finyl ) pentyl]-1Hi€ ‘%181% c] qui nol i n-4-amne;  2-butyl -

- (met hyl sul fonyl ) propyl ] - 1H i milazo[ 4, 5- c] qui nol i n-4-am ne; 2-butyl- |

- (phenyl sul fonyl ) propyl] -1 i m\fazo [4,5-c] quinolin-4-amne; 5

opyl -1 -[4- (met hyl sul f onyl ) buttyl m dazol[ 4, 5- c] qui nol i n- 4- am ne;
tyl- | - [5-(nethyl sul fonyl )g : J:l\im'dazo

-c] qui nol i n-4-am ne; 2-but -
met hyl sul fonyl ) propyl ] - 1Hi™ 5-c]quinolin-4-am ne; 2-nethyl- |
- (met hyl sul fonyl ) butyl]-1Him dazo [4,5yc]quinolin-4-amne; 2-ethyl- |
- - (et hyl sul fonyl)butyl] -1 Himdazo [4=05-c]quinolin-4-amne; 10
1-[ 5- (phenyl sul fonyl ) pentyl]-1H i m dazo[ 4, 5% c] qui nol i ne- 4- am ne; 2-nethyl -
I [ 5- (phenyl sul fonyl )pentyl] -1 Himdazo [4,5-c]quinoline-4-am ne;
2-&t hyl - | -[5-(phenyl sul fonyl)pentyl]-1H i m dazo[ 4, 5-c] qui noline-4-am ne;
2-propyl- 1 - [5-(phenylsul fonyl)pentyl] -1 Himdazo
[4
2-

I'_"_'NNI_I
l—|w_bl

I|—||—|_h

, 5- c]d)&Ftrﬁ)Ilne 4- am ne;
15bUtY' 1- [ 5-dRheRYhisHEmeRME (BN 1.1 St Wik dadad 8 3okl onol(ine- 4- ami ne;

2- ( 2- cy chispolnpyl) St ingthyl-4-phencpieTifOstgirpiaydyp)l petmigazol 4. bl giepling (4,082 c] qui nol

|2n(e24c3§%5§?’8}£]/1 ]e? ﬁ9l))m ]fl\/{FS(-l(q’r%lt‘)hyThe rle?%lny zbs’esﬁlpe?for ll—]EOHr t(1‘:lazo[ 4, 5- c] qui nol

i Ngp 4- AFh&Riirated under reduced pressure. The residue was dissolved in methylene chloride
2-cycl opropyl met hyl -1 [@)}\‘5 phenyl sul fonyl ) pentyl]-1Hi dazo 4, %W]t
qui nol i élUmin W@hedza 4t@dr1(¥p§ﬂ WM ipled opey E‘a%?%’cuﬁw

1H-imd f %Om lsulfanyl-butyl)-(3-nitro- 2 henox
2- met hoidég%rre? fehﬂ:&é% ettﬁ?;foébl fon p(ent ehflsuHaI}ym d )([4 5- c]%w nol i ne- 4-am
i ne; 2- nes,h@xypehlipdre-quinolin-4-yl)-amine as a yellow solid

| - [ 5- (phenyl sul fonyl ) pentyl]-1H i m dazo[ 4, 5-c] qU| nol i ne- 4- am ne;
2- et hoxypr?étt]?lyl | -[5-(nethylsul fonyl)pentyl]-1Him dazo

[ 44%- c] qui nolyiiggs frea8ThB8I method of Example 76 Part E, the material from Part A was
reduced to provide 0.89g of N*-(4-methylsulfanyl-butyl)-2-phenoxy-5,6,7,8-tetrahydro-
quinoline-3,4-diamine as a clear colorless oil.

Part C
Ethoxyacetyl chloride was added to a solution of the material from Part B in

20 pyridine (10 mL). After stirring at ambient temperature for 1 hour, the reaction was
heated at 95°C for 1 hour, then 105°C for 4 hours. The reaction mixture was cooled to
ambient temperature and concentrated under reduced pressure. The residue was dissolved
in methylene chloride (100 mL), washed with saturated aqueous sodium bicarbonate (1 x
25 mL), dried over magnesium sulfate and concentrated under reduced pressure to provide

25 0.89g of 2-ethoxymethyl-1-(4-methylsulfanyl-butyl)-4-phenoxy-6,7,8,9-tetrahydro-1H-
imidazo[4,5-c]quinoline as a light yellow oil.

Part D
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2-propyl- | - [5-(nethylsul fonyl)pentyl] -1 Himdazo [4,

5-c] qui noline-4-amne; 2-nethyl- | -[3-(nethylthio)propyl]-1Him dazo

[ 4, 5-c] qwiosloseei 4- am ne; 25 PCT/US02/18290
2-methyl -1 -[3- (et hyl sul fonyl) propyl ] -1Him dazo[ 4, 5- c] qui nol i ne- 4- ani ne;
2-ethyl- | -[3-(nmethylthio)propyl] -1Him dazo [4, 5-c]quinoline-4-am ne;

2-met hyl -1 - [%&ﬂgtﬂ&ygehbﬂapﬁmba Iof Eiﬁnpmma@m t‘;ﬁeeﬂatam frohi Pardl€ avdsne;
2- et hyl - [ 4-'(met hyl sul finyl) but -1 H

4, 5-c] qmlchmd Q-provide A0 g ojithII«ywnqtzylfh({ ﬁ@th@yﬁwﬁpwlmw T-pPhenexy-ni dazo
4, 5- I
ong ’ Ig@a[ Irgh ‘I%S"TH: II%ZQ)IIA)I/?]C](ILII—EOIIHG gzaoh[ggtgro angfuﬁol i n-4-am ne;

pr
but yl -PaIrtE [4 (nethylsulflnyl)butyl] -1 Hinidazo
c] qui nol_i n- 4- am ne;

?25 et hyl t hilésiag e gengtal mﬁihggtfglgt@lsﬁ 6cR AT fherfaetarial froma Part Pryasy
2/ S0121;R%ed, oII Iéﬁg&ﬁﬂd%%%@ 192 Qtﬁbxyrhethyf«( ZaRdwetdiod)ebliyl e, 7,8 obF | M dazo

0
5-c] quin -4-am ne;
( 2- maetiatsdid-oHyin)iéiAoy4, }-c]qﬁmdimdaam[m ds-an]affiwhiod sabigl; Ar@ti70€71°Q- but y! -

[ (2-
4-1(2,4-difl h I thio 1Him.d 4, 5- I 4-
but yi -Apatysis: CRlERated o g o nyi6 s PO gE B Y 13 Foundi #ldazo e
4, 5-

- but 3C/I (ﬁg%%}gtﬁ ?IS%IQIG(I)I])%I) butyl]-1H i m dazo[ 4, 5- c] qui nol i ne- 4- am ne;

tyl - HI[JMR 300t Mt DMSI])ﬁ@nf)I P180t(it §, 210k 4.64 ¢ 28]):4. 2 6hRH)NBI51(gs 4- am ne;

bu
LB At e W RSB X g 0, s 115 1,

[ (4-flugrooppenyl ) sul fonyl ]butyl }-1Him dazo[4, 5-c]quinolin-4-an ne;
4-am no-2-nethyl- | - [4-(nmethylthio)butyl] -1 Himdazo [4, 5-c]

qui nol i rEIBAS(m/z)}B8A-@A+HWI - 1- {4-[ (1- met hyl et hyl ) t hi o] but yl }

1H i m dazol[ 4, 5- c] qui nol i ne- 4- am ne;

2-ethyl -1-{4-[ (3, 5-di chorophenyl)thi o] butyl}

1Hi$ m dazo[ 4, Addiliaht]l Rehipbendd tiRdic88ld be prepared using the methods described above
2-ethyl -1-[4-(cyclopentyl sul fonyl)butyl ]
| H i m da#eglpde:5- c] qui nol i ne- 4- am ne;

il—ﬁ IrLyIja%%IItSII &-([ gIIfIIIXgIII 26&%]2%1%3&9 JII%‘IIH(II r 6py| t hi o) butyl ]
%H;\I[ E‘I fIaZbl[lt&l &[Q](gmmglobmhyl} aﬂin’r&dazbﬁl 5-c]qu1n011n 4 amme
1H | myda%B‘le'I*([g](a@WIﬂ I)fII’éYIIII’ I-JIIIIII&I églzé’I‘Iu%C]‘l‘ImOh[nA“ BRI ¢ hi 0) but yl |

md t8azo[4,5- lin-4-
ZHét hyl ?%But%ﬂl-ﬁz-q%dl&uﬂig%p ISeIﬁyI SIIPII:III A5 azo[ }c]qumo in-4-amine;

1Him daZzbl[ltyl, $-[é-](q19tl‘.rydﬂuilfneyl)bu@rﬂ ﬁH—lrmdazo[4 5-c]qu1nohn -4-amine;

T ﬁygakgféhéﬁﬁfﬁ&%ﬁgﬂqﬁﬂxz@ II%IOIIX ik ot I”i’“ﬁ (et hyl t hi 0) but yI |

1H-i m dagpl-ébenghabjeti]- [E-ishidabd[465-c]quinolin-4-amine;
1-[4-(phenylsulfonyl)butyl]-1H-imidazo[4,5-c]quinolin-4-amine;

[
[
2-
2
[
[
0
[
|
{
2-
[
2
2-
2-
4-

25 1-[4-(methylsulfonyl)butyl]- 1 H-imidazo[4,5-c]quinolin-4-amine;
1-[4-(methylthio)butyl]-1 H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-[5-(methylsulfonyl)pentyl]-1 H-imidazo[4,5-c]quinolin-4-amine;
1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-amine;
2-ethyl-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-amine;

30 2-methyl-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-amine;
2-hexyl-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-amine;
2-methoxyethyl-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-amine;
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20 2-ethyl-I1-[4-(ethylsul fonyl)eutyl] 1Him dazo[4, 5-c]quinoline-4-am ne;
2-ethyl-1-[4-(cycl ohexyl sul fonyl)butyl] 1H i m dazo[4, 5-c] qui noli ne-4-am ne;
2-butyl - Wo®A5012¢ 1 - et hyl et hyl ) sul fonyl] ethyl } PCT/US02/18290

1H i m dazol[ 4, 5- c] qui nol i ne- 4- am ne;

2-butyl -1-{2-[(4-fluorophenyl)sulfonyl]ethyl }

1H-1 m dazeli1-3-[5] @ietiyini 1 'IHD@mdaz% $8 dlin-4-adi
[(1, 1-di matﬁ,i/ [ (ﬁwtsul fdggerlﬂﬁ ?'et h {1 I—I—Idlgé;lmcljaéno [ 4, I}Se c] qui nol i ne- 4-am ne;

| eth
55 bty bua -4 A5y (ueRsten Sl lppn ey gt polib -amint:

I S G| N AR AR T Ry Siha el AR N o) ety
2-[(2- rremhydybnqay(bhérmls‘mmnyl]nﬁbWI J Hiihidavdofe 3 @l dhiiBoli}-4raiivet; i ne- 4- ami ne;
2-butyl- 1 -[2-(ethylsulfonyl)et M 1H i ni dazo[ 4, 5- ¢] qui nol i ne- 4- am ne;

2- Bét y: Z'Pr‘{PZI @dﬁﬂmﬁhﬁ%‘}@ﬁﬂ%ﬂtﬂl Wé%‘fé Cﬁq‘b‘]l‘éfm' [@Mfe- 4- anmi ne; 30
2- but I 4-
2- met Kyl -1- yp %ﬁ@lﬂﬁ&g@% %ﬁlﬁ‘f]} lnf%# 4&%1 c %)g#:’]gf)l Inge4 aﬁlmnge
(%3} 85(() Efzﬂe-byﬂyi;uL[t;q%%ypmmylpprmpyl]—dfﬁmd@z:%Saﬂq;unmiui 41-:;113}'1143— ?][n neI 116 V\:D
0 S0ty TR A0 B B Sk o) P
iHn?Erihggz gfhgy h=[h (h%}l%y@iﬁ?ﬂ%)é&lﬁ&ﬂéﬁ?—ﬁ#ﬁlﬂ@ﬁoﬂb c]qu1n011n-4 amine;

- [ 49( pyr1-|ﬁ5ﬂvh&nzlsy]forml)y)‘smyﬂyllH—llmdalwméafz'lqul[tlﬂllﬁﬁ #Jagquingiol i n- 4- ami ne; 2-et hyl -

1- [ 4-( Py} Iz.}qmél?%%lﬂ 65 éplhgrlljylflgucipo%yl))ge%ttﬁﬁ ]IH-I:ILIHEE’:-IZIO ? umol[ne *4- amme]

qui nol i n®

2- met hyl 2 thlyft4 ([ Héﬂymlfbﬁylydehwmhmﬁiazom Dcl@idodydranihéd | m dazo[ 4, 5-c] qu
ety

i nolin-4- am ne

-[ 5- (net%ymylfldﬁy(pylwﬁwfppylhaemm wtl@adaaﬁw élqumqhﬁﬁﬂaaz@p% 5 c] qui nol i n- 4-

gm9nte etraﬁﬁgil By dﬁi‘e“r%ﬁ%‘szL‘ﬁ%T’qu}hH}g%F opks cﬁi%dé@ng%te% et hyI - - {4

[ (45f1 uoz@bwiyﬂ)rbpglethfynny[j @hlesdlfon@l)fv’entﬁ],]QH ﬂmldaMd,Saﬂc]mhbhmzdammd 4, 5-
c] qui nol | thﬁé:)]sul fonyA] but yl }

-6, 7, 8, 91 ﬁ%fyﬁﬂ@fapzsle&uym-ﬁ(eaw&ulé %pa&wﬁ&ﬂ? quBolme

2-et hoxygﬁith)Z/I -1 - [4 (pyrl m di n- 2-yl sul f onyl ) but yl ] 1H i m dazo[ 4, 5- c] qui nol i
n- 4- am ne; - prop - [4-(pyrimdin-2-ylsul fonyl)butyl] -1 Himdazo
[4, 5-c] Zl-uycpiopnopylaﬂmalmlfieE5—(phenylsulfonyl)pentyl]-1H—imidazo[4,5-c]quinoline-4-amine;

2-cyclopropylmethyl-1-[5-(methylsulfonyl)pentyl]- 1 H-imidazo[4,5-c]quinoline-4-amine;

20 2-methoxyethyl-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-methoxyethyl-1-[5-(phenylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-ethoxymethyl-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-propyl-1-[5-(methylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-methyl-1-[3-(methylthio)propyl]-1H-imidazo[4,5-c]quinoline-4-amine;

25 2-methyl-1-[3-(methylsulfonyl)propyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-ethyl-1-[3-(methylthio)propyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-methyl-1-[4-(methylthio)butyl]- 1 H-imidazo[4,5-c]quinolin-4-amine;
2-methyl-1-[4-(methylsulfinyl)butyl}-1H-imidazo[4,5-c]quinolin-4-amine;
2-ethyl-1-[4-(methylthio)butyl]-1H-imidazo[4,5-c]quinolin-4-amine;

30 2-propyl-1-[4-(methylthio)butyl]-1H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-[4-(methylsulfinyl)butyl]-1H-imidazo[4,5-c]quinolin-4-amine;
2-methyl-1-[(2-methylthio)ethyl]-1H-imidazo[4,5-c]quinoline-4-amine;
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2-propyl- | -[3-(pyrimdin-2-ylsulfonyl)propyl]-1Him dazo
[4,5-c]quinolin-4-amne; 2-propyl- | - [5-(pyrimdin-2-ylsul fonyl)pentyl]
--1 H i m daeas/oBd215- c] qui nol i n-4-am ne; 2-et hoxynet hyl - [PCT/{$$2/18290
-(pyrimdin-2-ylsulfonyl)propyl] -1 Himdaz o [4, 5 -c] quinolin-4 20

am ne; and 2-ethoxymethyl- |-[ 5-(pyrimdin-2-ylsulfonyl)pentyl] -1

Him daZZ)eth 2- ki) d iRy Ahli@azo[A5E MHnem&hﬁﬁceUt ically acceptable
salts. CﬁTO% NE %DUC%’I Ié‘;\ljll N HUI\/AN[ CELiI_% An in vitro hunman bl ood cell

system |%PIISPWH11[@-H19§H§1§fwl)éﬂhb’ﬂelfi-hai@@m[6:5 C]Al%ltﬂphm*?amﬂse,based on the

nmeasur e on.an c tor LEN,gRD TNF,

respect %@W? fl s{é@f@ Yhe @egﬁllt)@nﬁ{)ut dlhg 1g§da&8§4§’c]§ég~)ogﬁ es e’r man et. al.
" Oyt akbintgl- 11{acmtuc@ﬂnudwpﬁdﬁ91)émmygmgmm@msdalwﬂmc]quﬂoﬁm@t -dmindH609"

Jour nal of Leukocyte 30 Biolo 58, 365-372 (Septenber, 1995). Bl ood Cel |

Pr epar at3- bWﬂ-éT[“@ﬂthP]éoq}i)buﬁb%yb@ imgirrolt, plnumsine-fe955e; Wol e bl ood from

heal t h t

el 00 PR DO RO ISR BT vecu el

3| Fogegﬂiﬂ? B'ﬂt{?h[mdd;l:ﬂbmphemnhlb]ﬁquaﬂfbmnd?idﬁg,glrdl]qquﬂaq?ﬁ(ml)e- 1077HaBlk ood is
ilu Wi 0S er.e ne or Hank's

Bal ancec? @éﬂy]fé {4d(#rtiugrop e‘(ﬁﬁ?@% ﬁﬁHﬁ’?bE%{!mlgwfg§ ‘F@%“%d washed

twice wj R fTHSA- @Rdh 1&@92@@%%%&[4@ éﬁﬁmgﬁﬁissdlm in RPM

conpl ete. The PBI\/C susp enS|on S to 48 well flat bottom sterile
ti d8ue clibthyl- é—{ﬁ’r[&l-ﬁ@ﬂ(}@hﬂé{hlp]myﬂﬁingEdaZWM ﬁmﬁ]@@mlmn—élarmlnﬁ,nson Labwar e,

Li ncol : _medi
cont ai nineEFELHGh SO P e DRy Bt e gre BB EOTHIE ar e
sol ubi | izedyi- ﬂ[@(@%&péhtymhfbﬁgqbtdﬁylgm@@)dazaﬂzes -DBRolifOAGaHd; at i on shoul d

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

Th ec o rrp%@lth(zl}s 1d#d (Feneghderophanybsudfonytibeiyhd hinidesaiha-alemepling-4#®e30- 0. 014

I o RO ol 0ER 08 SRR pyscs, 1, 0V (o the

inishe VYBEﬁh?;l' 1 th(zPBMBr@hsmenﬁlbmtm 1Mhgidazo[4,5-c]quinoline-4-amine;
2-ethyl-1-[4-(butylthio)butyl]1H-imidazo[4,5-c]quinoline-4-amine;
2-ethyl-1-{4-[(4-fluorophenyl)thio]butyl } 1 H-imidazo[4,5-clquinoline-4-amine;
2-ethyl-1-{4-[(4-chlorophenyl)sulfonyl]butyl} 1 H-imidazo[4,5-c]quinoline-4-amine;
2-ethyl-1-[4-(ethylthio)butyl]1 H-imidazo[4,5-c]quinoline-4-amine;

20 2-ethyl-1-[4-(ethylsulfonyl)butyl]1 H-imidazo[4,5-c]quinoline-4-amine;
2-ethyl-1-[4-(cyclohexylsulfonyl)butyl]1 H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-{2-[(1-methylethyl)sulfonyl]ethyl } 1 H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-{2-[(4-fluorophenyl)sulfonyl]ethyl } 1 H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-{2-[(1,1-dimethylethyl)sulfonyl]ethyl} 1 H-imidazo[4,5-c]lquinoline-4-amine;

25 2-butyl-1-{ 2- [(1,1-dimethylethyl)thio]ethyl} 1 H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1- [Q-(propylthio) ethyl]1H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-{2-[(2-methylpropyl)sulfonyllethyl]1 H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-[2-(ethylsulfonyl)ethyl] 1 H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-[2-(ethylthio)ethyl]1 H-imidazo[4,5-c]quinoline-4-amine;

30 2-butyl-1-[2-(methylsulfonyl)ethyl]1H-imidazo[4,5-c]quinoline-4-amine;
2-methyl-1-[6-(methylsulfonyl)hexyl]1 H-imidazo[4,5-c]quinoline-4-amine;
1-[5-(phenylsulfonyl)pentyl] 1 H-imidazo[4,5-c]quinoline-4-amine;
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added to the wells in an equal volume, bringing the test conpound
concentrations to the desired range (30-0.014 M. The final concentration
of PBMC swspsrsoan is 2 x 106 cells/nl. The plates are caEresh2asn
sterile plastic lids, mxed gently and then incubated 20 for 18 to 24 hours
at 37C in a 5% carbon di oxi de atnosphere. Separation Follow ng incubation

t he pl ategifRioforb&RyI-1-T5.a8ethiRAIF 1 Fkityt] @ H-iatid PS5 chiifol#eA-aing) at 4C.
The cell-free culture supernatant is renoved with a sterile pol ypropyl ene

pi pet  @naethoayeshdr -3 (rhsnylselfonybpeiyll b dpydazald. $glminolisggimmpigegr e

mai nt ai t. - 0 .70 . ' MS] The .satmphes..ar.e anal yzed for
interfe (_:,%h)?lé}-[Zg-gp)f-:ranlgl{l-g—,}’i}ﬁ@@}ti(lb;&oﬁ)%ﬁé@%’g i @&‘g@gﬂéb%ﬁ’éﬁé’by ELISA or | GEN
Assay | mi-@hflel- 4 (fimidig 2 Kivttfon Nt g3l &-naidhail4 6 ajquineliny4amiley  ELI SA

| nterferon é}g} concentration is determ ned by ELI.SA usin B]%HHumn

Mul i - Spere -1k[flt(meﬁlafhlﬁfeeylémwééi7e%9-t@a%wgt-bﬁrlggeiazw- HQhPk, N
Results x £..expressed in 30 pg/nmL. Tumor necrosis factor (a) (TNF)
concentratidn is determ ned using ELISA kits available from Bi osource

| nt er nat3-meelyl-1ganaicthylml fofl)pedl 6 18, 2tatrahy he- IANENcneldf-clgtinohn-4118 WO
03/ 050121 PCT/ US02/ 18290 can be determ ned by Oigen0 M Series | mmunoassay
and read™h®an | GEN M8 analyzer fromI|GEN International, Gaithersburg,

MD. The 45 -q-s{fsap(1Hﬁ&ﬁyléthyymnyﬂwmﬁf}tm#8,©-@@ﬂ1ﬂ%-¢mihﬁ&zam,5body_ pai r
from Bi osour e International, Canarillo, CA =~ Results are expressed in
pgloi. S]qiieoliraBtamibel ow | i sts the | owest concentration found to induce

interferon and.the . |owest cqncentrati f tq i.nduge tunmm ecrosi s
fact or f%?le&é'gﬂ'@é%gﬁlﬁﬁqpﬁlﬁnﬁg"ﬁo‘mg’l“&ﬁ? 'gsfg’ﬁg?uﬁgdfoﬁgﬁéfl}l%a%o%s' seen at
any of thguih@si-gadhnsaacentrations. Cytokine Induction in Human Cells

Exanpl e Lowest Effective Concentration ( Nunmber |Interferon Tunor
Necr osi S2-megthvb - (B[ 1.1 dimetiyletiylisufonyd|bupyl }-6,7,8,9-tetrahydro-1H-imidazo[4,5-

c]quinolin-4-amine;

15 2-ethoxymethyl-1-[4-(pyrimidin-2-ylsulfonyl)butyl]-1 H-imidazo[4,5-c]quinolin-4-amine;
2-propyl-1-[4-(pyrimidin-2-ylsulfonyl)butyl]-1H-imidazo[4,5-c]quinolin-4-amine;
2-propyl-1-[3-(pyrimidin-2-ylsulfonyl)propyl}- 1 H-imidazo[4,5-c]quinolin-4-amine;
2-propyl-1-[5-(pyrimidin-2-ylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-amine;
2-ethoxymethyl-1-[3-(pyrimidin-2-ylsulfonyl)propyl]-1H-imidazo[4,5-c]quinolin-4-

20 amine; and
2-ethoxymethyl-1-[5-(pyrimidin-2-ylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-amine,

and their pharmaceutically acceptable salts.

25 CYTOKINE INDUCTION IN HUMAN CELLS
An in vitro human blood cell system is used to assess cytokine induction. Activity
is based on the measurement of interferon and tumor necrosis factor (o) (IFN and TNF,
respectively) secreted into culture media as described by Testerman et. al. In “Cytokine
Induction by the Immunomodulators Imiquimod and S-27609”, Journal of Leukocyte
30 Biology, 58, 365-372 (September, 1995).

Blood Cell Preparation for Culture
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30.04 0.12 4 0.01 0.01 50.010.04 63.3310 7 3.3310 810* 9 3.33
3.33 10 1.11 1.11 11 0.01 0.12 12 0.12 10 13 0.12 3.33 14 3.33 10 15
0.04 * 190305012104 17 0.01 0.04 18 0.01 0.12 19 0. 04 FCT3TS021990 WO
03/050121 PCT/ US02/ 18290 Cytokine Induction in Human Cells Exanpl e Lowest
Ef fective Concentration (M Nunber Interferon Tunor Necrosis Factor 20
0.04 0.37 21Whol&bldod fron?Realth Rurhard dondds isTodBcttd by 24niPurdctur® ié EIZHA 0. 37
: 26 0.04 0.37 27 .3.33 10 28 0.01 0.37
3.33 vacutainer tubes. Peripheral blood mononuclear cells (PBMC) are separated from whole
blood by density gradient centrifugation using Histopaque®-1077. Blood is diluted 1:1
with Dulbecco's Phosphate Buffered Saline (DPBS) or Hank’s Balanced Salts Solution
5 (HBSS). The PBMC layer is collected and washed twice with DPBS or HBSS and
resuspended at 4 x 10° 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.
10 Compound Preparation

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

concentration should not exceed a final concentration of 1% for addition to the culture
wells. The compounds are generally tested at concentrations ranging from 30-0.014 uM.
Incubation

15 The solution of test compound is added at 60 uM to the first well containing RPMI
complete and serial 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
desired range (30-0.014 uM). The final concentration of PBMC suspension is 2 x 10°
cells/mL. The plates are covered with sterile plastic lids, mixed gently and then incubated

20 for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere.
Separation

Following incubation the plates are centrifuged for 10 minutes at 1000 rpm (~200

x g) at 4°C. The cell-free culture supernatant is removed with a sterile polypropylene pipet
and transferred to sterile polypropylene tubes. Samples are maintained at —30 to -70°C

25 until analysis. The samples are analyzed for interferon (o) by ELISA and for tumor
necrosis factor (a) by ELISA or IGEN Assay
Interferon (o) and Tumor Necrosis Factor (o) Analysis by ELISA

Interferon (o) concentration is determined by ELISA using a Human Multi-Species
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in
30 pg/mL.
Tumor necrosis factor (o) (TNF) concentration is determined using ELISA kits

available from Biosource International, Camarillo, CA. Alternately, the TNF concentration
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29 0.12 3.33 30 0.37 3.33 31 0.04 0.12 32 0.12 0.12 33 3.33 10 34 0.37
3.33 35 1.11 3.33 36 1.11 1.11 37 0.37 1.11 38 0.37 1.11 39 0.04 0.04
40 0. 01 Ow@lo3/04di20. 37 0.37 42 0.12 0.12 43 0.014 0.37 &CTIUDY/1800 45
0.37 1.11 46 0.12 0.37 47 0.37 3.33 120 WO 03/050121 PCT/ US02/ 18290

Cyt oki ne I nduction in Human Cells Exanple Lowest Effective Concentration

(M Nunbarbel Rtenfieidny OHpare Neseas Imnnatiagday aA8 réhdbhdanIGEN MA® 0. 37 1.11
50 0.37 1.11 51 0.12 1.11 52 0.37 1.11 53 0.04 0.37 54 0.37 1.11
analyzer from IGEN International, Gaithersburg, MD. The immunoassay uses a human

TNF capture and detection antibody pair from Biosource International, Camarillo, CA.

Results are expressed in pg/mL.

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

indicates that no induction was seen at any of the tested concentrations.

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

1 0.12 0.12
2 0.12 0.37
3 0.04 0.12
4 0.01 0.01
5 0.01 0.04
6 333 10
7 3.33 10
8 10 *
9 3.33 3.33
10 1.11 1.11
11 0.01 0.12
12 0.12 10
13 0.12 3.33
14 3.33 10
15 0.04 *
16 0.01 0.04
17 0.01 0.04
18 0.01 0.12
19 0.04 0.37
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55 0.12 1.11 56 0.37 0.37 57 1.11 1.11 58 1.11 1.11 59 0.01 0.04 60
0.37 0.37 61 0.04 0.12 62 0.12 0.37 63 0.04 0.04 64 0.12 0.12 65 0.01
0.04 66 wolB/Beok? 67 0.01 0.04 68 0.014 0.12 69 1.11 IpCchiusezas®do01l 0. 01
71 30 121 WO 03/050121 PCT/US02/ 18290 WHAT IS CLAIMED IS: 1. A conpound

selected fromthe group consisting of:

5

1-[5- (et hyl
2-met hyl - |
2-nmet hyl - |
[ 4, 5-c] qui nol
[4, 5-c]qui
H i m dazo[

I
2-met hyl - 1| -
2-met hyl - |
qui nol i n- 4-
[ 4- (et hyl
-[ 4- (et hyl
[ 4- (et hyl s

sul fonyl ) pent ylQytekipé tiayttion io-HumalaZell#, 5- c] qui nol i n- 4- am ne;
[3 (nethylthio)propyl] 1H—inidazo [4 5-c¢] quinolin-4{am ne;
T e oot P B R o Mopy | 1 i dazo
jogﬁngﬁ?E‘P?n 42;§%§§kmig-[3 (et hyhaidk Nebosis Py T | -
4- Uﬁﬁrwlthlo)butyKMMlerndazo[4 5- c]quﬁﬂln 4- am ne;
N T M L AR R
h|oygyty|j-1H-|n1dqg§¢4,5 clqujnolin-4-amne;, Z-ethnyl-
sul fonyl )butyl]- iHimdazo [4,b-c] quinolin-4-amne; |1-
il f orB3 ) butyl] -2-p3dd¥yl -1 Himdazo [4,5-¢0 quinolin-#-am ne
24 0.12 0.37
25 0.37 3.33
26 0.04 0.37
27 3.33 10
28 0.01 0.37
29 0.12 3.33
30 0.37 3.33
31 0.04 0.12
32 0.12 0.12
33 3.33 10
34 0.37 3.33
35 1.11 3.33
36 1.11 1.11
37 0.37 1.11
38 0.37 . 1.11
39 0.04 0.04
40 0.01 0.01
41 0.37 0.37
42 0.12 0.12
43 0.014 0.37
44 1.11 10
45 0.37 1.11
46 0.12 0.37
47 0.37 3.33
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15 2-butyl-1-[4-(met hyl sul finyl)butyl]-IHimdazo[4, 5-c]quinolin-4-am ne;

2-methyl - | -[2-(methylthio)ethyl]-1Hi m dazo[ 4, 5-c] qui nol i n-4-am ne;
2- met hyl - wo 03fo2e12met hyl sul f onyl )et hyl ] - 1H i mi dazo [ 4, 5- c] E8o2n8296 am ne;
2-methyl- | -[4-(methyl sul fonyl)butyl]-1Him dazo [4, 5-c] qui nol i n-4-am ne;
2-ethyl- | -[2-(nethylsulfonyl)ethyl]-1Him dazo [4,5-c]quinolin-4-am ne;
20 1-[2-(nethyl sul fonyl) et h§ytbkide Bidaptydr inHumhdaend 4, 5- c] qui nol i n{4- ani ne;
2- butyl - 1 4[(24d|f|uorophenyl)thlo]butyl } -
iH—irridazo[ 5 ot =—4—amne: Eff \.{
(2, 4-difluor OMS Wl fonyl ] bL}Jf‘WeS} ?chﬁé(ﬁqnﬁﬁétf)at’[o& X1 qui nol i n- 4- ani ne;
2-butyl- | { [Mokhy[SUTTONYEIBEGH ] -1 FF T T Ga2dr NacRsSIFactor
qui noline-4{amne; 2-hutyl-1- { 4- [(1,1-dinethylethyl)thio]butyl |}
-1H i m dazo [4, 548(:] qui nol i ne- 8034i ne; 25 0.12
2- but y| - -{ yof uphenyl )tl" "‘] bt 'y'l
}-1I—|—in1da2)[4 54c]qU| nol i n-4- ne; 2-butyl-I { 1.11
4-[ (4-fluorpphengy ) sullTonyl Jbutgd; } - IF-1 n dazo[ 4, 5- g[{ui nol i n-Z-am ne,
2-ethyl- I -{ 4-[(1-netthyl et hyl )t hi o] but vl
-1H i m dazo 4 5 -] qui noI [ ne 4- &ni2ne; 1- { 4t [ (3, 5-di cHl®dr ophenyl )t hi o] but yl
} -2-ethyl - HH+m-dazof45—<}aui "u.... 4—armhe;
1-[4-(cycl opent yé!bsul f onyl )buty‘q3 2-ethyl -1 Himdazo [141]5 c]
qui nol i ne-4tamng™ 30[I-{ 4-[ (3¢ di chiorophenylJsulfgopyTToutyl |
-2-ethyl -1 Himdazo[4[5-c]quinolin-4-am nef
1-[ 4- (cycl ohexyl34hi o) but yl ] - 2- &3Vl - I'Hindazo [4,5-Icll qui nol i ne 4-am ne;
1-[ 4- ( but yl tHhi-eyhutyrH—2——et hy! i.. Hr-dazef4+5—€] ql.ii nroH-ne—4-amM ne; 1-{
4-1 (4-chl or pphe ) t hit o] but yl 22 et hyl - 11
| H-i m dazo[ #,5- G§gqui ol 1 N-4- am . 122" WO 037050121 5T/ US02/ 18290
1-[4-(butyl sul fonyl)butyl]-2-et th -1 H i dazo[ 4, 5-c] qui nol i ne-4-am ne;
2-ethyl-1- { 4- 37 (4 1Iuoropher1y]ll) thi o] putyl } -11Hl m dazo [4] 5-c]
qui nol i n- 4- gr-re;—2—ethy— 4 f(l rethytethyl ) sultonyH-butyd
“1Hi i dazo| 4, 5-3 qui hol i ne- 4- &rﬁ e 2-ethyl- | - [4Xlethylthio)putyl] -1
H-im dazo [ #, 5-Gg qui moli ne-4-gyne; 5 0.04
2-ethyl-1-[4-(ethyl sulfonyl)butyl]-1Him db o[ 4, 5-c] qui noli ne-4-am ne;
1-[4- (cycl ohexyl&ul f onyl ) but yl 10:32- et hyl -1 H i mi azo[4DB7c] qui nol i ne- 4- am ne;
2-butyl - | 12— Ht—rethytethylysut-enyH—ethy
}-1Hi m dazol[ 4, 561c] qui nol i ne- 40y£4‘| ne; 2-butyl- | 0.12
[ 2- (phenyl sul't oyl ) e{hyl |- TFigifpdaz ol 4, 5-[c] qui nol i ng-z4-am ne; 2-putyl - |
-1 2-[(4-fluorophenyl)sulfonyl]ethyl } -1Him dazo[4, 5-c]quinolin}4-am ne;
10 2-butyl -|-{2-3(1, 1{di met hyl é)t(]4yl )sul fonyl Jethyl 0.04
- i m J4u"‘"uncl:n4 m-he:

}-1Him dazbidSoetd o 0.12

65 0.01 0.04

66 0.12 0.12

67 0.01 0.04

68 0.014 0.12

69 1.11 1.11

70 0.01 0.01

71 30 *
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2-butyl- | - { 2-[(1, 1-di nethyl ethyl)thio]ethyl }

- 1H i ni dazo[ 4, 5- c] qui nol i n- 4- am ne;

2- but yl - Iwja3(oseapy! sul f onyl ) et hyl ] - 1H i mi dazo[ 4, 5- ¢] qui ndAdIES4A 829 ne;
2-butyl- | - [2-(propylthio)ethyl] -1 Himdazo [4,5-c] quinoline-4-am ne;
2-butyl-1- { 2-[(2-methyl propyl)sul fonyl]ethyl }

-1H i m d0A%F IS-GIJAMMBDIISN- 4- ami ne; 15

2-butyl-1-{2-[(2-met hyl propyl )t hi o] et hyl }-1Hi m dazo[ 4, 5- c] qui nol i n-4-am ne
; 2-buty| 1- [2 (et hyI sul fonyl )ethyl]- 1Him dazo[4, 5-c]quinoline-4-am ne;

2- butyl - Eﬁ%;ﬁ ' 4, 5- | 4-

2- bﬂtgl 1- [2 (rret F?gﬁ%/ ; *L&]F]ggofﬁdoml a otgl 5-c] SLI gg: Ing I4nam ﬁ(ran e
2- mét hyl 1-[p- (mﬁeﬁly(snﬁ’otnylbmnt}ﬂba*)plroﬁwﬂﬂ ﬂrmdl&%q[mﬁdaqmn{)lm -8-aaliggii nol i n- 4 ani ne;
e

| H-i m dazghdng -lc!ﬁﬁhﬁﬁgl'sﬁ‘lf&fﬂmrélﬁd lH-mudazo[t4 S-j:]qflnohn -4-amine;

2- met hoxyet hyl) (phényl sulfonyl ) pen
m daz a-[ezhy$~ldpqutﬂmlihmo)pp(myﬂn]e’tl-mudazo[4 5-c]quinolin-4-amine;

21 (
H i

S ot - el e Y Do S T GRS Ayl O 1 o4 am ne:
5-

dpqui nQJnth!h =1a- Oﬁeth?ﬁhlo)butyl -1H-imidazo[4,5-c]quinolin-4-amine;
2rrethy|-|-[ - (et hyl sul f ony -6,7,8,9-tetrahydro-1 Him dazo[ 4, 5-c] qu

i nol i n-42 r@mlilsdel [%ﬁn@bﬂwlﬁnyl)%utyu lelrgmﬁwq[ﬁ:ﬁfcdwpyl&ﬂtaynlpe,- 6,7, 8,

9-tetrah I rrethyl Il -{ 4- [(1
- et hyl e? 11(3' 1J (I)ﬂr?y )?@%(ﬁb{ity ]Srbjﬂlm%&tgs @gﬁﬁ‘a [ m dazo [4,5- 30

c] qui nol Bﬁtt@iﬁlﬁtﬂr(metlﬁdﬂﬂfdnyl)bdtyl]{m-lrhﬁézd[hﬁw]qqnhemh)ﬁmhé ;onyl ] gg'; 36 I O} 2- 6,7,

8,9-tetr dro-1Himd am ne; ~and 123 WD 50121

PCT/ usozfi%é YLsu}ﬁemthutyl -Q{Praps[l?lﬂ -oidprRlftSyelewingly-dmntiagiy | | but yI )

- 6,15, 8, 92 b qwd(ﬁ&mh&mﬂwﬂg D1 imid o5t didllgblﬂ%@mﬁ% or a

pharmaceuti cal l'y acceptable salt thereof. armacéuti cal conposition
conpri si agnahﬁlﬁeﬂa@nﬂhylﬂab)eﬂlyé]ﬁiléﬂltmdaeo[érﬁau]quimiina’r amimgpound of claim 1 and

a phar m&%&tﬂyﬁ a1I iy(m&ﬁﬁgul? y?)eﬁla r ff? nmdazo [%25 -c]quinolin-4-amine;
2-methyl-1-[4-(methylsulfonyl)butyl]-1H-imidazo[4,5-c]quinolin-4-amine;
2-ethyl-1-[2-(methylsulfonyl)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine;

20 1-[2-(methylsulfonyl)ethyl]-2-propyl-1H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-{4-[(2,4-difluorophenyl)thio]butyl } -1 H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-{4-[(2,4-difluorophenyl)sulfonyl]butyl }-1 H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-[4-(ethylsulfonyl)butyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-{4-[(1,1-dimethylethyl)thio]butyl}-1H-imidazo[4,5-c]quinoline-4-amine;

25 2-butyl-1-{4-[(4-fluorophenyl)thio]butyl }-1H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-{4-[(4-fluorophenyl)sulfonyl]butyl }-1 H-imidazo[4,5-c]quinolin-4-amine;
2-ethyl-1-{4-[(1-methylethyl)thio]butyl }-1H-imidazo[4,5-c]quinoline-4-amine;
1-{4-[(3,5-dichlorophenyl)thio]butyl}-2-ethyl- 1 H-imidazo[4,5-c]quinolin-4-amine;
1-[4-(cyclopentylsulfonyl)butyl}-2-ethyl-1H-imidazo[4,5-c]quinoline-4-amine;

30 1-{4-[(3,5-dichlorophenyl)sulfonyl]butyl } -2-ethyl-1H-imidazo[4,5-c]quinolin-4-amine;
1-[4-(cyclohexylthio)butyl]-2-ethyl-1H-imidazo[4,5-c]quinoline-4-amine;
1-[4-(butylthio)butyl]-2-ethyl-1 H-imidazo[4,5-c]quinoline-4-amine;
1-{4-[(4-chlorophenyl)thio]butyl }-2-ethyl-1H-imidazo[4,5-c]quinolin-4-amine;
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1-[4~(butylsulfonyl)butyl]-2-ethyl-1H-imidazo[4,5-c]quinoline-4-amine;
2-ethyl-1-{4-[(4-fluorophenyl)thio]butyl }-1 H-imidazo[4,5-c]quinolin-4-amine;
2-ethyl-1-{4-[(1-methylethyl)sulfonyl]butyl } - 1 H-imidazo[4,5-c]quinoline-4-amine;
2-ethyl-1-[4-(ethylthio)butyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-ethyl-1-[4-(ethylsulfonyl)butyl]-1H-imidazo[4,5-c]quinoline-4-amine;
1-[4-(cyclohexylsulfonyl)butyl]-2-ethyl-1H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-{2-[(1-methylethyl)sulfonyl]ethyl } -1 H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-[2-(phenylsulfonyl)ethyl]-1 H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-{2-[(4-fluorophenyl)sulfonylJethyl } -1 H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-{2-[(1,1-dimethylethyl)sulfonyl]jethyl } -1 H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-{2-[(1,1-dimethylethyl)thio]ethyl }-1 H-imidazo[4,5-c] quinolin-4-amine;
2-butyl-1-[2~(propylsulfonyl)ethyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-[2-(propylthio)ethyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-{2-[(2-methylpropyl)sulfonyl]ethyl } -1 H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-{2-[(2-methylpropyl)thio]ethyl } -1 H-imidazo[4,5-c]quinolin-4-amine;
2-butyl-1-[2-(ethylsulfonyl)ethyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-[2-(ethylthio)ethyl]-1H-imidazo[4,5-c]quinoline-4-amine;
2-butyl-1-[2-(methylsulfonyl)ethyl]- 1 H-imidazo[4,5-c]quinolin-4-amine;
2-methyl-1-[6-(methylsulfonyl)hexyl]-1H-imidazo[4,5-c]quinolin-4-amine;
1-[5-(phenylsulfonyl)pentyl]-1H-imidazo[4,5-c]quinolin-4-amine;
1-[5-(methylsulfonyl)pentyl]-2-(trifluoromethyl)-1 H-imidazo[4,5-c]quinolin-4-amine;
2~(2-methoxyethyl)-1-[5-(phenylsulfonyl)pentyl]-1H-imidazo[4,5-c] quinolin-4-amine;
2-ethyl-1-[4-(pyrimidin-2-ylthio)butyl]-1 H-imidazo[4,5-c]quinolin-4-amine;
2-ethyl-1-[4-(pyrimidin-2-ylsulfonyl)butyl]-1 H-imidazo[4,5-c]quinolin-4-amine;
2-methyl-1-[4-(methylsulfonyl)butyl]-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-4-
amine;

2-methyl-1-[4-(methylsulfonyl)pentyl]-6,7,8,9-tetrahydro-1H-imidazo[4,5-c] quinolin-4-
amine;

2-methyl-1-{4-[(1-methylethyl)sulfonyl]butyl}-6,7,8,9-tetrahydro- 1 H-imidazo[4,5-
c]quinolin-4-amine;

2-methyl-1-{4-[(4-fluorophenyl)sulfonyl]butyl }-6,7,8,9-tetrahydro- 1H-imidazo[4,5-

c]quinolin-4-amine; and
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2-methyl-1-{4-[(1,1-dimethylethyl)sulfonyl]butyl }-6,7,8,9-tetrahydro-1H-imidazo[4,5-
clquinolin-4-amine;

or a pharmaceutically acceptable salt thereof.

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

compound of claim 1 and a pharmaceutically acceptable carrier.
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