31 MAR 2005 WD 02/ 46191 Urea Substituted Im dazoquinoline 3t M8} 05
PCT/ US01/ 46696 5 Field of the Invention This invention relates to

I m da¥@02/46dP1 ne conpounds that have ether and urea f{HRGCEUSNHEINY
at the 1l-position, and to pharmaceutical conpositions containing
such conpounds. A further aspect of this invention relates to the
use of these conmpounds as i nmunonodul ators, for inducing cytokine
bi osynthesis in animals, and in the treatnment of 10 di seases,

inctuding viral and ne Lc.di seases. Bac und of the Invention
The first reliable repo { %lhm%'t'?dﬁﬁ?'ﬁf’ﬁ’ﬂ §g5ﬁ thexsi nol i ne ring
system Backman et al., J. Oe. Chem 15, 1278 1284 (1950) descri bes

the synt a&s of 1-(6_-netboxy-8 15
qui ol i n M&E—l—i m dazo[ 4, 5- ¢] qui nol i ne for possi bI e use as

an antinmal ari gy, n S f vari

substit ut ed 1H-| m gazoﬁ?@p q%?h@‘?"r@é é@f%‘ﬁa‘i@ﬁ'o% e gt S urea
ex anﬁl e, ﬁmgﬁmnﬁhw adithe, l-ﬂomﬂhh,chnd@ﬂﬂmnniéeuhm cofiposftidné d&fidining such
synt eS|ze t

1-[ 2- (4- PTPR g‘ir @ @%1@?@?%&5&@{@ selatgsdo thedwse pthess campomﬁ e

ant i convm@mﬁm@mt&@,fsy% -
Abs. 85, 04367 20 (1970 PREL o rep YRR seve?mﬁﬁisamm%@é‘mm%?

2- 3o i diseasesy inh “é]nso'ﬂrnbﬁndrn@splasandlsmenyu et al., J. Heterocyclic
Chem 18, 1537-1540 (1981), have reported certai n 2- oxoi m dazol[ 4, 5-
clquinolines. Certain | Hinridazo[4, 5-c)quinolin-4-amnes and 1- and

2- subst i Bagksgo Mg’f\thelmenﬁo d hereof were later found to be useful as

antiviral

onchodi | at ngd. 25 normd | at or These are
descri bed i neﬁ? ané léﬂ%?eefepclb @8@3{{3%(1%' 2’81#55}’3&2139@303;383
4 929 62etal, Mlﬁ 12@@1%9@)@4&&&‘%‘3%@ 5is 389 @-i’i{%thoé’cb's of

h are, inc orate her ei y ref erence here co tInUGS to be

r eot STPIINE methyl, Yiimidazalhé clauingling for mssfbkﬁs@@s pmantimalarial
'p?rl O i of s Syaeg 1 SREBEES L pliThet vy
et her cospertad; Fgr etample, faieettal | J. \Med) Chei 119 1 pp. 87—92 (1968), synthesized the
compound 1-[2-(4-piperidyl)ethyl)-1H-imidazo[4,5-c]quincline as a possible
| anticonvulsant and cardiovascular agent. Also, Baranov et al., Chem, Abs. 85, 94362
20 (1976), have reported several 2-oxoimidazo[4,5-c]quinolines, and Berenyi et al., J,
Heterocyclic Chem. 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5-
¢]quinolines.
| . Certain 1H-imidazo[4,5-¢)quinolin-4-amines and 1- and 2-substituted derivatives
v thereof were later found to be useful as antiviral agents, bronchodilators and

25 - immunomodulators. These are described i, inter alia, U.S. Patent Nos. 4,689,338;
' 4,698,348; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are
incorporated herein by reference.

There continues to be interest in the imidazoquinoline ring system.
30.
Certain 1H-imidazo[4,5-c] naphthyridine-4-amines, 1H-imidazo [4,5-] pyridin-4-
amines, and 1H-imidazo[4,5-c] quinolin-4-amines having an ether containing substituent



31 MAR 2005 PCT/ US01/46696 at the | position are known. ThtMAR3He -
descri veg opmsi9s S. Pat ent. Nos. 5, 268, 376; 5, 389, 640; 5, : 5:3%1
WO 99/ 29693. Despite these attenpts to identify comounﬁﬁlﬁé@’%re
useful as inmmune response 5 nodifiers, there is a continuing need
for conpoypgls it the apility to nodulate the inmune
response, by gﬂﬁkPﬁ%wwﬁy?E%Fﬁ@dﬁF@bM&&tmtmwﬁl@mshani Sms.
Summary 06,389,640;15:494{916NandEW DROD ggﬁnd a new cl ass of conpounds t hat
are useful -in inducing cytokine J? )i osynt hesis in ani mals.
Accordingly, this invention provides imdazoquinoline-4-amne and

t et rahydnuni daggs% Lphe-4 am.ne.conpounds that have an ether and
urea_ contai ni ng su@gsélfs% F%egﬁﬁmat&ﬂ&f‘ﬂé’qo%%ﬁdﬂitbﬁmﬂséubmmdme
A difi
def i Hed bjpodifiersuthers i§ 4 costitling Gbdd for Y efi ped. in nore detail
i nfra. Tgﬁsn? co oundEHshar egt he are%ﬁgpngtrﬁﬁt&aﬁ?@abﬁjyrmﬂmwe
wher ei n 3 L HURP response, ’qiium@sytdlénéﬁe@nﬂmgieioﬂoﬂ]@rmm sl ass of
conpounds having Fornmulas (1) and (11). 20 The conpounds of
Formulas (1) and (I1) are useful as inmne response nodifiers due
to their 0x e | Joncyt oki ne bi osynt hesi s and ot herw se
nodul ate the i e ~response when adm nistered to animals. This
makes the conp‘gg}égvsc ﬁﬂ&%‘f‘gpﬂi’ flass o8 compoynds thatiarotseul inintading Gfokine

cond® t i ortdosyuthbsiam anihatk, Ak nors that _are responsive to
such Cha%ﬂ%%@%ﬂﬁg&ii mune r_ifﬁ_ofi’g%?ﬂ]i%fn%ﬁq%%‘ Qyolige-4-emine
PCT/ USO1 flazenuinelinef4srtine compounilsiBat PG EABEE ULl Gl

conposi t icomainfR ¥utithény _imaune.response nodifyi ng conpounds,
and net h(()]g)s of i nduci ng%@%%@ﬁ&o%%‘gﬂ%@midﬁﬁmﬂmﬁmhm(I)and
treati ng (. Wihick are definediimmoterdeai] i, MHese QRSP atd Ng a

neopl ast i jssease in an animal by adm ni ster?‘?}%ﬁ%@é%e%gffﬁhswm
Formula (1) or (Il1) to the animal. In addition, the invention

pr oM des net hods of synthesi zi ng the conmpounds of the invention and
novel internediates useful in the synthesis of these conpounds.

wherein X, Ry, Ry, and R are as defined herein for each class of compounds having
.. Formulas (I) and (II),

20 The compounds of Formulas (D) and (IT) are useful as immune response modifiers

due to their ability to induce Cytokine biosynthesis and otherwise modulate the immune
vesponse 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 Tesponsive to
such changes in the immune response.



Detdil ed Description of the Invention As nmentioned earli erd 1 WAR db e
found certain conpounds that induce cytolone 10 biosynthesis and
nodi f WQ 4618 hune response in animals. Such conpounds aRGI/US01/46696
represented by Fornulas (I) and (I11), as shown bel ow.

| m dazoqui nol i ne conpounds of the invention, which have ether and

urea functi ordeiivéntin ﬁhﬂm]prﬁﬁééstﬂh%@@cﬁl%@ﬁﬁﬂ(}x%%b%l Syl a

(1): 15 NN X-OR mwherein
- - CHR5- al m@@m responsg gnodifying compenridechnfl mﬂmﬂmf:gdmrrg qmﬁnﬂimmmeéls

- Ra- NRs- 30 RA- NRs - CR3- NRr - Z- al kenyl ;
- R4- NRa- CRA" “‘"‘E “E%“?r K?ﬂ” InfeesigRin ﬂ@“ﬂﬁsﬂﬂﬂ/%%ér%l@wﬁc djssase in
R4 RS b i | kyl ; Q%%M%nzd/%wl Q %iZOOS al.
al Ky

N?ESOI/ 466 ﬁP fhe eryon Wﬂﬂdﬁﬁmaﬂhmhqf}syuthemmg the compounds of the
R4 NRs - c%eyggn;lﬁg het eroaryl ; and
CRrNRs- CRB-NRy - 21 eﬁié{e”rl%dc‘:?/% SFB?B”%ﬂN E'%E%Pg‘gi’séﬁ"ﬁ’m‘ﬂ he group
consisting of -hydrogen; -al kyI - al kenyl ;

Detailed Description of the Invention

As mentioned earlier, we have found certain compounds that induce cytokine
10 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 ether and urea
‘ ﬂlncﬁona]ify at the 1-position are represented by Formula (I):

15
NH,
NZ NN
A\
| Ry
[ N>_
X—0—R,
L%
O
) . wherein: X is-CHRs, CHRs-alkyl, or—CHRs-alkenyl-;

20 ' _ R; is selected from the group consisting of:

“R4—NRg—CR;—NRs—Z—R¢-alkyl;
-R4—NR3—CR3—NRs—Z—R¢-alkenyl;
-ReNRg—CR;—NRs—Z—Rg-aryi;
-RsNRg— CR3—NRs—Z—Rg-heteroaryl;
25 -R~NRg- CR3—NRs-Z—Rs-heterocyclyl;
-R4-NRs—CR3—NRsR7;
-ReNRg—CR;—NRy—Z—Rg-alkyl;



“aryl; 10 -heteroaryl: -heterocyclyl: -alkyl-Y-alkyl; -&l MIWS
al kenywp ¢2148idayl - Y-aryl; and 15 - al kyl or al kenyl substp@—p@gﬂ;m,;
one or nore substituents selected fromthe group consisting of -OH;

- hal ogen; -N(R5)2; 20 -CONR5)2; -COC-10 alkyl; -CO O C3a0
al kyl; -N3; -aryl; - h terocyclyl; -COaryl; and
- CO het eroaryl ; each R3 @%@3 e0¥L i ndependent |y al kyl

or al kenyl-, which may be.mnmag_r(}m nore -0- groups;
each R5 is independently H or lo al kym‘eﬁﬂBl MAR 2005 WO 02/ 46191

PCT/ US01146696 R6 is a Mw@&-wmn@mémmmm my be
may be. | nterrupted by a RERRE GREmEZ R bederorsbin i t ﬂ' R 1o form
a rifg; Rs is H CiRpisatlested from the pomp kotlsistif ofR4 and RS can join
together to forma “hydrogen;
-alkyl;
-alkenyl;
-aryl;
10 -heteroaryl;
~heterocyclyl;
-alkyl-Y-alky};
-alkyl-Y- alkenyl;
-alkyl-Y~aryl; and
15 - alkyl or alkenyl substituted by orie or more substituents selected
from the group consisting of:
~OH;
-halogen;
-N(Rs)z;
20 -CO-NRs);
~CO-Cy.y9 alkyl;
-CO-0-Cy.yp alkyl;
-N3; |
S -aryl;
25 -heteroaryl;
-hetei‘ocyclyl;
~CO-aryl; and
-CO-heteroaryl;
each Rj is =0 or =S;
30 ¢ach Ry is independently alkyl or alkenyl, which may be interrupted by one
or more —O- groups;
each Rs is independently H or Cy. 1o alkyl;

4



ring; 10 RO is Cao alkyl which can join with Rs to formaa}m%?[m
each% I s I ndependently -0- or -S(0)0-r; Zis a bond, -CO, or-SO2-;
nis BAB915ng each R present is independently sel ectP&I/¥50b466fe
group consisting of G -1o0 alkyl, C ao al koxy, hydroxy, hal ogen and
trifluoronethyl; or a pharmaceutically acceptable salt thereof 15

The invention al SoR is&lmﬂgsamtdigikgﬁgnghmﬁlﬁﬁ?gym&dp%btgﬁﬁgpg}lﬂgl%

that bear -an ether and urea containing substituent "at e

1- posi tion. Stfe'h_gl‘:’&Pfr;ahydr oi m dazoqui nol i ne conpounds are
represented by Form :FJ% N. | X-Q.Rl .20 25 (11
wherein: Xis - CHR5-, -S%Fg%’& l]ﬂucl%))rggyb?_ﬁée%p Wla-h,e%ﬁ atf’é" %‘éﬁ‘@é?ed
from t he groupirwitsRstd formafring; - R4- NRs- - CR3- NRs- Z_R6- al kyl ;
- RA-.NRs- - CR3- NR5- Z- R6- al kenyl ;- R4- NRa- CR3- NR5- Z- R6-aryl; -R4-NRs-
CR3NRr Z- R6- het er Wﬁ 1-1¢€Xbﬂmf-a0@ﬂ®ﬂm&méﬂwﬂmtpe¢w;to B a10
15 20 ring;
Rs is Cy.y9 alkyl which can join with Rg to form a ring;
each Y is independently -O- or —S(O)g.5;
Zis a bond, -CO-, or —SO—;
10 nis 0to4; and
| each R present is independently selected from the group consisting of C.1o
i ; ‘ alky), C;.10 alkoxy, hydroxy, halogen and triflnoromethyl;
: or a pharmaceutically acceptable salt thereof.

15 The invention also includes tetrahydroimidazoquinoline compounds that bear an
ether and urea containing substituent at the 1-position. Such tetrahydroimidazoquinoline

compounds are represented by Formula (I):

wherein: Xis ~CHRs-~, -CHR;-alkyl-, or ~CHR s-alkenyl-;

R, is selected from the group consisting of:
“ReNRg-CR;3—NRs—Z-Rg-alkyl;
-ReNRg—CR3—NRs-Z-R¢-alkenyl;

25 -Rs~NRg-CR3—NRs—Z~R¢—arvyl;
-R+NRg- CR3—NRs~Z-Rg-heteroaryl;
-Rs—NRg~ CR;—NRs—Z-Rg-heterocyclyl;
5



25 30 WO 02/ 46191 31 U7005 PCT/ USO1/ 46696 - RA- NR8- CR3- NRoRY MAR 2005
- Ra- NRgo@R2¢MR9- Z- R6- al kyl ; R4- NRs- CR3- NR9- Z- R6- al kenylgcTrisei/46696

- Ra- NRs- CR3- NRy- Z- R6-aryl; -R4--NRg- CR3-NR9-Z-R6 heteroaryl; and
-R4--NRs- CR3- NRy- Z- R6- bet erocyclyl R2 is selected fromthe group
consisting of. - hydroge_m_ k kenyl -aryl; -heteroaryl;
-heterocyclyl; -alkyl-Y-al ; By. aI kenyl; -alkyl-Y-aryl;

and - al kyl or al kenyl &WWWMMMWr e substituents
sel ected fromthe group of -haI ogen; - N(RS)2;
-CO-N(Rs)2; -COCl.10 aﬁk&?ﬂ‘&m%&ér -N3; -aryl;
-heteroaryl; RrNRg—CR3—NR9—Z—R6~aryl,
5 -R4~NRg- CR; —NRg—-Z—R¢-heteroaryl; and
-R4~NRg- CRg-—NRg—Z——Rﬁ—heterocyclyl;
R; is selected from the group consisting of:
—hydrogen;
-alkyl;
10 -alkenyl;
-aryl;
~heteroaryl;
-heterocyclyl;
-alky)-Y-alkyl;
15 -alkyl-Y- alkenyl;
-alky)-Y-aryl; and
- alky] or alkeny! substituted by one or more substituents selected
from the group consisting of:
-OH;
- 20 -halogen;
-NRs);
-CO-NRs);
~CO-Cy.y0 alkyl;
-CO-0-Cy.1g alkyl;
25 -Ns;
-aryl;
-heteroaryl;
-heterocyclyl;
~CO-aryl; and
30 -CO-heteroaryl;
each Rs 1s =0 or=§;



-heterocyclyl; -CO-aryl; and -COheteroaiyl; each R3 is]tdMBallss;
6 31 MAR 2005 WO 02/46191 PCTI USO1/ 46696 each R4 is independently

al kyl wero2a6kanyl , which may be interrupted by one or mPOTAIS046696
groups; each RS is independently Hor Gao alkyl; R6 is a bond,

al kyl, or al kenyl, which nmay be interrupted by one or nore 5 -0-

atom or K7 can et ieflai Ak SRR, Wi betredtniia BY one,
atom a rrng, , G
al kyl, or aryramag+O—-groupst and R8 can j_OIR E(s)gtet hfer to fo_rnm a lga(?ﬁ
' t o forma ring;
IYsig:li ﬁgeggﬁégnr?%@oggpgﬁno‘ie@n?@t?‘gg’tégg{(imoénfﬁl;bond, -CO, or 98(1;]-; n
is 0 to 4, and ea®yiFh BOSERL, bsalieh Rﬁ{&ﬂ%%{l iﬁﬁkﬁﬁé@ﬁ,g&%pt e
gr ogp consisting of C,-10 1 al-kyl?pCLlO Ibi\éoxy, ydroxy, ﬁ]é)ireogen,
and™trifl uorcTﬁ)ﬁtﬂ’i?‘}P,S; or a phar macweuéi ca:c I yﬁccept ZEI ;aors]al:;nt lrjlgreof .
or epar od accor di na Fo REGRPLT SIS & ileareioRly Rbeteirstomer Rasen
pR;ep?(rgnd n &?ie“églﬁebfommlgpve, BOC is tert-butoxycarbonyl alnd 20
“i's -Z-R6-al kyl, . -z-R6-al kenyl , - Z- R6-ary| -Z-R6-heteroaryl,
-R’zi RItS-She'tZengcscl %‘8&5@30 2]1\(@ eLariipikyls op By aq%ﬂisfsﬁqmoznméthago&m ned
above. Ingstep (1) of Reaction Scheme | the amino group of an

am foal cohol of Forpula X is protected with a tent butpxypar bonyl
gﬂo@p. A sol ut i onRefs Grealkywhich csotiein together with R yedtfonf aniag; i s t r eat ed

wi th di-tent-but ygaégi‘egmg%gnﬂw_d_h&_@@%_ezgce of a base such as
- Zis a bond, -CO-, or —SOo—;
nis 0 to 4; and

_ _ each R present is independently selected from the group consisting of Cy.19
15 alkyl, Cy.jp alkoxy, hydroxy, halogen, and trifluoromethyl;

nr o PN 3 e W JE
Ao

aceutically accepiable salt thereof,
Preparation of the Compounds
Compounds of the invention can be prepared according to Reaction Scheme I
_ where R, Rz, Rs, Ry, Rs, Ry, X and n are as defined above, BOC is tert-butoxycarbonyl and
20 Ry is -Z-Re-alkyl, -Z-R¢-alkeny), -Z-R¢-ary), -Z-Rg-heteroaryl, -Z-Re-heterocyclyl or Ry,
: is R7 where R¢, Ry and Z are as defined zbove. ‘ _
In step (1) of Reaction Scheme I the amino group of an amtinoalcohol of Formula
X is protected with a ferz-butoxycarbonyl group. A solution of the aminoalcohol in
‘ tetrahydrofuran is treated with di-ters-buty] dicarbonate in the presence of a base such as
25 sodium hydroxide. Many aminoalcohols of Formula X are commcfcial]y available; others
| can be prepared using known synthetic methods. i | |
In step (2) of Reaction Scheme I a protected aminoalcohol of Formula X1 is
converted to an iodide of Formula XII. Iodine is added to a solution of triphenylphosphine
and imidazole in dichloromethane; then a solution of a protected aminoalcohol of Formula
30 X1 in dichloromethane is added. The reaction is carried out at ambient temperature.
In step (3) of Reaction Scheme I a 1H-imidazo[4,5-c]quinolin-1-y1 alcohol of
Formula X1 is alkylated with an jodide of Formula XII to provide a 1H-imidazo[4,5-



25 sodi um hydroxi de. Many am noal cohols of Formula X are ch AR 803 | y |
avai | aflcear/Rhdyer s can be prepared using known synthetic ﬁﬂgﬂ§ 646;](
0 I

step (2) o Reactlon Schene | a protected ani noal cohol rmJ
Is converted to an iodide of Formula XIl. lodine is added to a

sol ution ho, d i nidazole in dichl oronethane;
then a soﬂ?ﬁ'%%wﬁngh gﬁﬂﬂ&am@ehmwmmmmmmwm

di chl oromdnumhydmieaﬁld@ﬁitabyh%héﬁ 9&}%&\?} d out. at_ambi ent
terrperatu.gﬁzp ln. step. (3) of Rea%?l%n 'dlr%%léqﬂtg rmamtde to form an atkoxide,

1H-i m daz éld&’ to the plkgrideschutonlat afibjefiae | Wﬁﬁ ed
with an i g Qz}@g%&i {0 provi gq% alcl I—L@nﬂrgtgizgo %ﬂéSthdg Itﬁ
2005 WO 02/ 191 5eT g ch aief Gmpgrature (+100fGle Many Cﬁnpwunﬂaof

XI'V. 3The EormolhoKId refimo Forleka drid
sui t abl gdggdﬂ\é%gg, suc a;mJN?I-edl r?etliﬁglﬂ%@dgemqa%ﬁ?ﬁrgﬁéﬁ 8%1??‘3; "
€1

The i odi émawamﬂ@@cmtm seorfordxamply, Geistdr @ISV, Ur €.

After thePath€iNbi £603 8399:&9 t stirred at an
el evat ed terrper atur e 1 0C ﬁ%\lggﬁﬁa{ 339812'3@ Formula XI1I are

known, see fo étﬁhfﬁi Rewosﬁehe;milaﬂH-EaidEﬁ[4$c§ﬁ%o3:%8}-y@tﬁb?r? can
routes, see for exanple

readi | y gﬂi;ejg t.heti
Ger séer g?;ggf 59&0 38@6: Saiguimelinet BN-oxide 6 Fitmubnt
No. 1% 175¥g g & noentoral)xidikinkRe.
i m dazol 4055 quinol el - |B gﬁgr apiecr e Ronider. Profimbiva ¢ o
provi de a°PEPY ?ﬁc 40 @mexm@msmmrma- 10 XV using
a conventchhﬂ@broﬁybdﬁb&b@aid%gﬁﬁﬁem&gﬂnm@f formng N-oxides.

0

Preferably agllutlon of a conpoun ormula XIV in chloroformis

oxi di zed usi ng $52P €) P B?@E@&bmﬁzdmmﬁ[@j-cﬁﬁﬁbﬁﬁé SKSIRRIAL Ur €.

In ste

1Hj mi Sag: %@%X?qﬁﬁlﬂ%ﬁdﬁgﬂ‘é@g Ig%mb’f‘m[ﬁoﬁ ifuipolinr4aminepfBoroulat o

pr oVi de HSWnl( bigsi)apagting botmpouad 8f Péimffla X9 Wi &rfmiﬁnﬂ%/ Et ep

(5) |nvo‘luy SRS ound of / Fornmula XV wt yqeg I ng

agent and 1:?1&3 %{gggfﬁa‘:tt‘?f A BRHRting e, Bﬂ't &}rp:ﬁﬂtp 5y irvghnd .

Part (i )Ieetthngtaam-bﬁ)ie bﬂminnﬁsxvrv@&%laeﬁaﬂ%gg f*@ rrml a XV with
I nclu

an acyl t Su acyl ati ng age
aryl sul ?‘té’nyﬁ @ % gc Om&gn@mmmonﬂmaamemmsmnl

rret hanescHlériieyp-tolGeteAilfor ) chRride] Y hlorid Aryl sul fonyl
I&Brl des. are. i)referred 91Pcara Jg?%g PTERERTRd P dre st

or r cigluepss) fony! icylogﬂe 1§tl:@p‘t nﬁﬁemdvbdrt/(aﬁ of st (5) RYolveSreacting the
product of part (i) with an excess of an ammatmg agent. Suitable aminating agents

include ammonia (e.g., in the form of ammonivum hydroxide) and ammonium salts (eg.,
ammonium carbonate, ammonium blcarbonate ammonium phosphate). Ammomum
hydroxide is preferred. The reaction is preferably carried out by dissolving the N—ox.lde of
25 Formula XV in an inert solvent such as dmh]oromethane or 1,2-dichioroethane with
beating if necessary, adding the aminating agent to the solution, and then slowly adding
the acylating agent. Opho:ually the reaction can be carried out in a sealed Ppressure vessel
at an elevated temperature (85-100")
In step (6) of Reaction Scheme I the protecting group is removed by hydrolysis
30 under acidic conditions to provide a 1H-imidazo[4,5-c]quinolin-4-amine of Formula XVIL.
Preferably the compound of Formula X V] is treated with hydrochloric acid/ethanol at
ambient temperature or with gentle heating.



product of part (i) with an excess of an am nating agent Saﬂ Mﬂ,ﬁ@ﬁ
am'nating agents include amonia (e.g., in the formof amoni um
hydr oXN@e246dPtd anmoni um salts (e.g., ammoni um car bonatECT/ESOTRIEE96M
bi car bonat e, ammoni um phosphate). Ammoni um hydroxide is preferred.
The reaction is preferably carried out by dissolving the N oxide of
25 ‘Fornmul a vagte]a(v)io ISPSMRRE s tehloronpt hane or

1, 2-di clil.or oet hane wfﬁﬁéchglggtl ngl?ﬁgﬁn’é’@%@g@ﬁq&{i‘aﬁﬁﬂg'ﬂm@ of Formplang
agent t o %Yibiscenvarted o a ared or tiinuren| of Rbymuald VI usin eoeHficial HadrAent

tional e F&a%h) n_be i ed in a seal ed pressure
\%SSeI ?i;%émg? 'erevate t%‘%‘g’%‘eﬁ&jmh%@?aqbp@g@@ B} anisoqyepate pHn
Schene | fo NI+ where Rubds LRS- ATRYIDNE AHRYvINMEL Y R, S r
aci dj ¢ condi tﬁ Sélfbg ?’Q?iﬁdgﬁ; }%I—_I--i m dazo| 4?15?%ﬁty%ﬁe‘:"?%¥@m s of
For rful a %Fﬁ".cycﬁr F%ﬁp‘gﬂ 2R &e saripdonidbysidieg » selutionéfithe sodyarae ich
W t-h- hy dgg&bleGol i : ient. fe rature or wth -
gent!l e heati r?gb l\%n%‘%bl%%&%%@ﬁ%&,t?ﬁ TBT@@Y %ﬁ%@%@%%t"gﬁ (7)
of React FoRP@EH efEonmwa XMIatrandbizntémperaiatiy i AlimafidelA N el oy MUl 2
XVIT is & ﬁ&?lné 2 L or thiourea of Fornmula XVIII using
conventional  synthé icr&ﬁﬁﬁlm& pspeyaRalepf formula Rerl¥5Gr8, asfacylor mul a
XVI | canisoeyanataof ﬁdmﬂatﬁ}z-a(oj-ﬁ%%’@,r@énﬂfl‘oﬂﬁ isé;é:? i & fgﬁpﬁ%gs% Er3 e

R12,4 s - R6-alkyl, - R6-al kenyl, -R6-aryl, er oai
het Ie0| r ocy§6l_§:lgb %ﬁ@aﬁéﬁ’@% lpride af foamwla Rni-NeC(O)C] wheraReiing 20rR9] Thé on
of the | sayddahehd Sy ch..as .di¢li.l oronmet hane or
1- met hyl ﬁ? pyrr oPi dgiﬁﬁger?él%ﬂgtag&?%f)%g %lgﬁ{}(;)ef&ganmgd %ffﬁ'tﬁs’?ﬁc"%wg

XVI | at BEBPERt tenperature. Alternatively, a conpound of Fornula
XVI'l can be .reacted wth a thioisocyanate of fornula R12-N=C=S, an
acyl isocyanate of fornmula RIrC(O-NCO a sulfonyl isocyanate of
formula -R12-S(02) 10 N=C=O or a carbanoyl chloride of formula R13
NC(OC where R3 is R12 or R7. The product or a pharnaceutically
acceptabl e salt thereof can be isolated using conventional nethods.
9 WD 02/ 46191 Reaction Scheme | HHOR --N (1) ,BOC (2) ZBCC



HOR --NHORA NRI-RA N\Re Xe Xl e XIl (3) RR N \ >- Ro3 JoAR S5
RkiJ Xyoo4sB9C R N R8 R2 XI V 31 MAR 2005 PCT/ US01/ $¢G9680946686C
RANRe RA N-CRO NRs RI1 XVIII Rs 5 Conpounds of the invention can
be prepared according to Reaction Schene Il where R R2, R3, R4,
R5, Rs, R1 1, X and n are as defined. ahave d BOC is ten-

but oxycarbonyl. In step (1) of RB&%%OB%% U the ami no group of
an am noalcohol of Formula XI X is protected with a

t en- but oxycar bonyl rouF. A sol ution _of the am noal cohol in 10
tetrahydrofurl_@_hi reatléd with lgl_i_- /BRCH R}yl di carbgsate in the .
presence of a bask ch as  58aitimMydroxide. I-MigyNam noal cohol s of

Formul a XI X areyo cially awgil abfe; —
NN
PR’
@) N
Ry X
CH
NH, ) v Xl
N~ N B NN ) N
L DR =— 0 T YR=— N ] g,
N 7N 7N
R X R X R X
o) T 0 " o
}I2 _N/BOC a N/BOC | ,BOC
VI 4 XV . R—
%, \R, XIV '\Ra
(6)
NH, NH,
NI (7) N XN
— A
P R
] |
R : R7 X
'R—H TR N—CR;—NR;—R,
Xvii R xvim T
R,
5 Compounds of the invention can be prepared according to Reaction Scheme II
where R, Rz, R3, R4, Rs, Rg, Ryy, X and n are as defined above and BOC is terz-
butoxycarbonyl.

In step (1) of Reaction Scheme I the amino group of an aminoalcohol of Formula
XIX 1s protected with a fert-butoxycarbonyl group. A solution of the aminoalcohol in
10 tetrahydrofuran is treated with di-teﬂ-buty] dicarbonate in the presence of a base such as
sodium hydroxide. Many aminoalcohols of Formula XIX are commercially available;
others can be prepared using known synthetic methods.

10



ot hers can be prepared using known synthetic nethods. 10 3311 M&H@éOS
WO 02/ 46191 PCT/ USO1/ 46696 In step (2) of Reaction Schene Il a

pr ot eQM46A®ho al cohol of Formula XX is converted to BCTAS01/46696
met'hanesul fonate of Formula M A solution of a conmpound of Fornmnul a
XX.in a suitable solvent such as dichloronethane is treated with

met hanesul f ony step(Z)rof Beaction Stheme(l £poieedahimd DEHe] f8 X is

triet hyl ] ti i ed t at 5
terper at CoR B € pic bt Epeniakoiion sohwemet s sorpound of Formla
met-hanes B0 vwduitable sGRERheh 253 hicPomRIRLSy ﬁ@@%@ﬁﬁp@%ﬂi ?di‘(ﬁg’?]gﬂ‘-‘?li‘?wl a

XxAd . Sodi um azide is added to a solution o a
XXl in a"sYF PEsFeeod p basesueh astiriethylamingi Tt fepdtionrcambe ceriedhig at 2

reac i onGig | t at an elevated tenperature (80 -100C).
T E PR

10 In step ( on Schene U a compound of Formula X M is
al kyl at ed wi t In step {3a) oftReactionfSehert H atisdthdissul Bndts SMEdigwf Qrgound of

For:nul a I n_conpounds re Rs is hydrogen this step is

om tted. vgﬁ %%*?pa&ﬁ?g}g 6’1lfI ﬁ?‘&?’ﬂ%x@@w&%&m@@ toi & golutivodf aim

hydri de tompoundiof Bbimsuls uHHE! i f ntide o
it T g et R e, e

tetrahydrofyran to formthe anion an en c
hal i de. TAEPILABbPE GamTied Auitss ax elevateddemperatate (86- HIBCRNt t enper at ur e.

! 4 | || . id Formyl a XX| | XXl |
o Teduced 1 on AP A R Rhenke B Pmnbird odFormmie pd bl

reduct i onhylide{forimuda BaltR 418 iprogide a compueidior Soahul KIEITOGE,

: tnds
hydr ogeng.i st .such as pall adi um on carbon. The eaction
can co nvgﬁr}%’g % ﬁ%f”gdég%egrtﬁf S6P it Abpsemponnd af Bernla XXH isteactadivith

sol vent mdhimhﬁdﬁ&ﬁnﬁ?ﬁifh@%b]v@ﬁtsh&%'mmh @Iﬁ@% barRRast i on
Schene 1) r{? 4-chl oro- 3-ni trogui nol i ne of otgl?'rltlﬁ a clgrgémg%%g e
with an RAP7Rhsaniagand then gombmed,with heibeliden The méactiomesnrbelchumed ofit at

Forisul a ambient tendpatuRaCt i on can be carried out by adding an am ne of

Formula XXI'V to a solution of -a conpound of Formula XXV in a
sui tabl e sol VB#tePd#af Regctiinfishemetiet hrideci Fontile XYHIESENNE] 23ecdicedio

base suchodae b b BinklS. inoljines of Formyla XXV are known
corrpoungés?0 or can&E)e‘}lfgr epar e u'?m%mﬁﬁb%ﬁr@m%fF%“F{g?‘ﬂé‘%,gasee f or

exanpl e, cougeniions] hetgrapensas bydrogedatihG2BB8t oklad RIIRAIGMCRAT aftoh € Fhe

t her ein. ; ; :
reachion can conveniently be carried out on a Parr apparatus in a suitable solvent such as

20  methanol or isopropanol.
In step (5) of Regction Scheme I a 4-chloro-3-nitroquinoline of Formula XXV is
reacted with an amine of Formula XXIV to provide a 3-nitroquinoline of Formula XXVI.
The reaction can be carried out by adding an amine of Formula XXIV to a solution of a
b compound of Formula XXV in a suitable solvent such as dichloromethane in the presence
2§ of a base such as triethylamine. Many quinolines of Formula XXV are known compounds
or can be prepared using known synthetic methods, see for example, Gerster, U.S. Patent
4,689,338 and references cited therein.
In step (6) of Reaction Scheme IT a 3-nitroquinoline of Formula XXVI is reduced
to provide a 3-aminoquinoline of Formula XOOVIL Preferably, the reduction is carried out
30 using a conventional heterogeneous hydro genation catalyst such as platinum on carbon,

The reaction can conveniently be carried out on a Parr apparatus in a svitable solvent such
as toluene.

11



In step (6) of Reaction Schene Il a 3-nitroquinoline of Fod AMAR 2862w
I S redwaeghr/ad101 provi de a 3-am noqui nol i ne of Formul a XXVi,éTmSMM 696
Preferably, the reduction is carried out 30 using a conventiona

het er ogeneous hydr ogenati on catal yst such as plati num on-carbon. The

reaction can c i e rried out on a Parr apparatus in a
sui tabl e sol vefr?]l?s chﬁlgﬁ&t%%’cﬁﬁtf gfgﬁgl.eﬂchogm i oamul DXXMR id A&ted with a
PCT/ US01/ ce6b@lit acid oean éqiivadnt BRAGE 1l a ound, of
Formul a ><%<3/II i S.[eact eﬁ“ﬁ a ﬁ%g? ox‘?ﬁ?gﬁ%&#&da@[ﬁgﬁgﬂﬂ? 1%nt

t her eof t e 2bnableeqiivalentsdo Barbdylic acill inoknde brheators, ki X1.V.

Sui t abl e ﬁgﬂ@é@h@@ a jc.aci.d include orthoesters, and

1, 1- édi al kox_)éalthlgie E%f]&da%hega?ggé% lig A¢t 8% Savalent isgelseted suchbat inwill
sel et ed FFowide sired Ry substiiugnt i éenpobisa St jtuent Jjn a
conpound of For nﬁl Xl V... For exanpl e,ﬁotri_et hynﬂgggﬁh#g%@e’ﬁqq‘ﬁ
provi de a coﬁgﬂ]ﬂ 3EM?Véd¢@°?I§PW€Mg@rRzawdmgethﬁmbﬁh@hkfa@ée
wi || prowilleprevide. HWhad, : |, Fhe reaction can be run
in the absence of ;soi vent Sfelfgﬁ‘sgﬁw?ﬁ@%#%%mebegﬁw%g%maﬂe.
The r eactOHEDY & 1f apingrtsplveutshitrascohelre At Reacfich is Mir With SithiciRdh

L=

. ing to
al cohol ; abyproduct of the reaction. Optlonaﬁ a
10 catal ;ﬁrﬁv‘g@g%ﬂfﬁg’g@%%fe& f?%’é’%ﬂﬂﬂ? ﬁ’&‘i‘l’%}cﬁ efdbereactinn. Qptionalbi
Al t &9 nat icplalyic amoept af pyridiae hipdroctdsrideadn BslincliMed i ) Teacting a
conpound of F% lﬁ ; Ilquit .an acyl halide of formula RRC(O C
and then (ii) CGUW pai @eﬁ frzrbe cerriedoptby Gayactingh icompomdad Bemndl a
sol ut i on X3XVH vathraacisnichatifi 1{&6 i i.nert. sol yent _such as
acetonitri llﬁ’@ﬁéfeidi ?g?or orr%?ﬁg%{.ﬂaﬁe )glaggﬁ t@%@iﬁy a P%'EI(Q)@F at’

anbi ent & P 4fdfddo 8 solutiomofaebupeund effvemats OOSVII i arp@Ed: séiviny t he

product  @hchR@habetbidrilé S, ' alcoholic solyent in the
pr esence of a base. Prlé?grﬂg%%h@ﬁgng?eoraﬁ%anﬁaﬁap’?dﬂmPTsan?Wuxed

i n 1t hafd¥peraiue peais reduned derperature e kERBRIP fhe bFddabiuy % Rhted GRE£d
w th net lcGoREEBRNR pratCRS ( 10) and 1) ‘are carried
out in tﬁgﬂg&gﬁg omannelrﬂ?e S gpgeposf(a?)ﬁe I?'é‘fm{’](y '313'1'8?1R1?g efryarbf) iReefmedin
Scheme | sthagol Rethe prasencBolfi efrexdeks df2rictlylMiBe PG ted with methanolic ammonia,

Steps (8), (9), (10) and (11) are carried out in the same manner as steps (4), (5), (6)
and (7) of Reaction Scheme 1.

.20

Reaction Scheme II
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WO 02/ 46191 - (1) BOC HOX-O-R NH 4 2 HO X- O R4H X X xx 31 MAR 2005
PCTI USOL/ 46696 N N~BOC (3a) ,Q BOC (3b) SX-O R4 E -S-O X-O AN~
XXI | WOA4E9KK< "BOC (4) BOC N3 X- O RAN ~ HZN- X- O Rr NRCTAUS0)/&6%6.1 Re
X)CV Re XV 13 XVIII R4 | -CRy-NRa-R11 Re 31 MAR 2005 WO 02/46191
PCT/ US01/ 46696 Conpounds of the |nvent| on can be prepared according

to. Reacti LIl {Where |2 R3,Bd¢4 R5, Rs, R 1, X and n
are as d}%’]ﬁggﬁ]agev@'lz In s?e;')"o(‘i()"oo"fhﬂeﬁactl on Scheme 11l a IH

i m dazo[ 4, 5- c] gKnol i n- 4- ani ne ofypp Formul &2 X 1 is reduced to
provide a 6,7,8,9-tetrahydro-1Himdazo[4, 5-8] quinolin74 am ne of
Formula XXVII1. Preferabl y the reduction is carried out by suspendi ng
or dissolvingacg?n FOORuI @aXVI |l §n trifluoro ic acid,
addi ng a catal y%_g mount "OH pl afTnum (Mg~ - R t hen

hydr ogenat i ng. reagd( on rt be convenl(éntly carried out in a
Parr appar at us# 10 St ep & arried out in tH& same manner as step

(7) of Reaction Schemmc | (hp ovi de a
6, 7, 8, Q%Kaﬁyﬁm&l—kl m—daz-a[zlﬂﬁﬁg(].gmmammaqf; anmi ne of Fornula XX X
The o _ .
‘ o e v R, o
NS N
: /
(5) o
XXV
) : _ :
N ) oy M ll'v?*
VLR — 1 9wyt
AN 7 “NH -
X g ' R \H
3 X : X
{ BoC T 0
— BOC
xiv RN v RN ooy k__N/Boc
R \ 1 Ry
] R, \Ra
(8
- NH.
Q. 2 NH
SN ) N 10
' \>'R2 —i N R (10) N
X, S 2 e
R X I l}l
o 3 X
| ] BOC 0 BOC
‘R, o TN s
R, ,l \Rﬁ
| /(11)
NH,
N“xN
: | P
7 Lo
‘ R—N—C ——NR—R
XV"I 4 R3 11



product or a pharmaceutically acceptable salt thereof can @éMAR?UBE )
i sol at s emiqagt conventional nethods. 15 Reaction Schenepdt/isirissdd2
XVIT NH2 N, (11 191 .. A -NX'fT ' "\/ XI NN RR 000 "21rM
Il YR" I HI Rg NRe XXVIII \Re M X Conpounds of the invention can
al so be prepared according to Reaction Schene 20 IV where R, R,

R2, X and n are as defined above. In step (1) of Reaction Scheme |V

a 4-cbl or o- 3- n"Compaepids of theénvehtidrosaibe Preffat¥éd kcor diﬁ‘g’?‘ﬁ)tﬁéicﬁﬁﬂ.'ﬂh?ﬂeﬁfn ne
f f | a, R1- O X- t da3ntro nolin-4-amn

Igorrralrgu) aW?%RFe@:%ﬁcﬁ?ﬁ g& \qiaéceﬁ!ﬂrﬂﬁééﬁ@ﬁlgé)gbqul ng the amine to a
| ut f I I t h as

h or of or m or ATk Hre I i e 0 Gl i

PCT/ 8S01/ Herswmin XWH is prdncedtd pwmﬁ,hgﬁ-tmmmaﬁm4 gi E}@;ﬂm

XXV are kﬂﬂﬁgof? oﬁlnme n&) CGerster, U atent

4, 689, 338“ ARG °F £PR ! Prferhly “"Pﬂﬂést"éwe(l?)ﬁb)f

Schene | VdissoBviny 4 E(ﬁﬂpb vt ok Rorfmad K Vel lﬁfmﬁ:&a&éﬂdéﬁc iéiiy;aa&gg%ﬁ?ﬁc AL

t he net hod ?f ste of Reaction Schene Il to
qui nol i netplatin W%aeﬂﬂr@hn@pgpm The Ieactlon can be conveniently carried

outin a Parr apparatus.

=

10 Step (2) is carried out in the same manner as step (7) of Reaction Scheme I to
provide a 6,7,8,9-tetrahydro-1H-imidazo[4,5-¢]quinolin4-amine of Formula XXIX. The
product or a pharmaceutically acceptable salt thereof can be isolated using conventional

methods.
15 Rea(_:ﬁon Scheme IIT
>N (1) XN @) N
R
@J;[E L > '>'> :
) R; X X
? o T
Ri— R—H R/
; _
XVl \ 4 “N
R, XXvill \Rs XXX '
TRa
NR,

Compounds of the invention can also be prepared according to Reaction Scheme
20 . IV where R, Ry, Rz, X and n are as defined above.
In step (1) of Reaction Scheme IV a 4-chloro-3-nitroquinoline of Formula XXV is
reacted with an amine of formula R;-0-X-NH; to provide 2 3-nitroquinolin-4-amine of
Formula XXXX. The reaction can be carried out by adding the amine to a solution of a

compound of Formula XXV 1n a suitable solvent such as chloroform or dichloromethane

14



In step (3) of Reaction Schene |V a quinoline-3,4-di am ne zb} M&M%I a
XXXI Wﬁ cycl | zed using the nethod of step (7) of Reaction Schene |1
to pr 891 1 i i dazo[ 4, 5- c]quinoline of Formul a XXXPET/USAL/46686
(4) of Reaction Schene IV a 1H i m dazo[ 4, 5-c]quinoline of Formula

10 XXXI'l is oxidized using the nethod of step (4) of Reaction Schene

| to pro#pdertonelly heatinga Moing qBinolinssiof Bhirmes SNIOxE Hovad oML see for
XXX, P cti ene |Va ’
| Hi i dazeg‘["ﬁf,’ i(gﬁ‘)ﬁf’%ﬁﬁg@gﬁggﬁ&ﬂ@rmﬁ%m@dmin.| i s ani mat ed
uSing. e ot Baeop ()€ Raacioh Sofn Yk SSEHBEALL £ 05 o

i m dazo -clquinol i n-4-anmine of Formila T. 9
phar nmacedt %ﬁ%ﬁ ] %B@g?‘h‘kﬁ stepdf) of ReactimSchema lhe pfo&iﬂe&tc%ﬂwﬁﬁé-ﬂg-
convent i apalindBf FRRAlG1a JBeRELI On Schene TV .0 n. C X XXV 20 XXX
XXXLHl Rl 15 31 MAR 2005 WO 02/ 46191 PCT/ US01/ 46646 Conpounds of the

i nvention canlib¥em3s pERemttion Schedie Ty & Quin2in6-81400arinb 88 Fortinla i

R2, R3, i : 1 and n_are as defined above. 1n step (1)

of React %ﬂ%ﬁ%’%m@%ﬂ?%&e@ ?QL?S eactoaPeheaee K taprovide o Afidmidhzofi, 5-

For nul a ¥quinebinaof EdmmuhesCkxn. of step (6) of Reaction Schene | to

provide a IH 5 imdazpl4,5-clquinoline of Formula XX IV. In step (2)

of Reaction Sﬁ}fg‘?fbagogﬁ?*? ‘3&2’9F\i,aEIJﬁmﬁdimMJ-n}quiﬁbliE@diﬂFbmtﬂaXXX' \

| s MonveXDEUT isuxRlisdd R thd PiRbE f I usi ng the net hod

of step (7). ~of Reaction Scheme F‘am% (4) S Wdcfon Nefiemes o provide a 1H-

dazo[4,5-c]quinoline-5N-oxide of Formula X3XXI1I.
) In s@ (5) of Reaction Scheme IV a lH-imjdazo[4,5-c]quinoline—5N—oxide of
Formula 33O is aminated using the method of step (5) of Reaction Scheme I to provide
a 1H-imidazo[4,5-c]quinolin4-amine of Formula L. The product or a pharmaceutically
1_5 - acceptable salt thereof can be isolated using convgntional methods.

Reaction Scheme IV
o}
K'-r
N 0” NS -
L M, N o g NNz
Cl P |
R, NH 7 NH
R, X R, X
e oot | oo T
R, R,

20
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In step (3) of Reaction Schene V a | Him dazo[ 4, 5-c] qui nol-7! ;'1&4‘&&12005

For mul wolgy/2294V i s oxidized using the nmethod of step (4)p®fu§RAGEIsON
Schenme | to provide a 1H i mdazo[ 4, 5-c]quinolin-5Noxide of Forrml a
XXXVI. In step (4) of Reaction Scherre V a '

|H-|mdazo45 5N-0|de Fornul a XXXVI_is am nat ed
usi ng the Eret ho(?}l]g#ung ?8{)&'{3 51')“’68 PE?HarS ResPEINg toResction Sheme V

| H i mdazwlhéma,m,cmmlnsnmmmmmiarEggaeﬂned The product or a
15 pharnaceutically accepta l'e salt thereof can be isolated usi ng

convent i onal nBskRd4) offragtoniigheme O5th\BOT¢rati B Terbwsdfidink b cSmpotaid bE N
R n-RE Th AT beide B miBor b olirRetoton sebimulio ooy 1
i nt ednedi Bmidazo[435-tigeinolipabf BaimlaX XX conpounds of Fornulas (1) and
(1) and (1 vy B30 et Shipee 3ot Himidaroihs-SoiaiBect Boooh.
React i on Sxbaves dbn¥eéptddoldhifea or thiourea of Formula XXXV using the method of step (7)
of Reaction Scheme 1.
In step (3) of Reaction Scheme V a 1H-imidazo[4,5-c]quinoline of Formula
10 XXXV is oxidized using the method of step (4) of Reaction Scheme I to provide a 1H-
imidazo[4,5-c)quinolin-5SN-oxide of Formula XJXOXV1. |
In step (4) of Reaction Scheme V a 1H-imidazo{4,5-c]quinolin-5N-oxide of
Formula XXX V] is aminated using the method of step (5) of Reaction Scheme I to provide
2 1H-imidazo{4,5-c]quinolin-4-amine of Formula XVIII. The product or a
15 pharmaceutically acceptable salt thereof can be isolated using conventional methods.

16



17 WD 02/ 46191 One cl ass of internedi ate conpounds has f or JriuMAR 2005
(ren)y : erein: X is-CHR5-, -CHR5-alkyl-, or-CHR5-al kenyl Rl is
t‘""e‘%’%’i‘i}m he group consisting of: -R4-NRs-CR3- NRSP(ZTIFI@X%GR% ;

sel ec

- Ra- NRa- CR3- NR5- Z- Rs- al kenyl; -RrNRB-CR3-NR5-Z-R r-aryl; 10

- R4-NRs- CR3- NR5-Z-R6-heteroaryl; -R4-NRs-

CR3- NRs- Z- R6- - het erocycl yl ; andReactidn SRenER3- NRSR7;

- R4- NRs- CR3- NR9- Z- R6- al kyl; - R4-NRs-- CR3- NR9- Z- R6- al kenyl ; 15

- R4- NRs- CR3- NRy- Z- R6éaryl ; -R4-NRs- CR3- NR9- Z- R6- het eroaryl ; and

- R4- NR8- CR3- NR9 2! J‘{s_et ero‘qycly,l"\ Ry is selected fromthe group

consi sting of - jefR: 20-Fatkyl ;| -wkken(@: N
-heteroaryl; _-lI rogycl yl; 25 Ny;lﬁﬁl kyl ; s ’>:ﬁ’2_ al kenyl ;
-al kyl - Y-aryl R BIgI\/AR 200 | USR1/ 46696 AR 2005 5
. e . ]
[ BOC ? H 0
xw o N ooy RN ke r
_ R, Y \R XXXV 4\?'/ "
B
[CRa
R
Ry
o
) NH,
NN @4 O\
? XN
N A S &
x ]
o X
i 9
Ry~ R
Xvhl 4 Til/ 8 XXXV Rq\l;]/Ra
- ik
I "
Ry R
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WO 02/ 46191 PCT/ USO1/ 46696 - al kyl or al kenyl substituted by Mihei0sr

nmore syaghikdiont s sel ect ed

- hal ogen; -N(Rs) 2;

fromthe group consisti ng of
CCON(Rs)2: -0OCl-lo alkyl : 0o S pSqusesss

al kyl; -N3; 10 15 20 25 30 - aryl -heteroaryl -heterocyclyl,

-CO-aryl; and O-ngaheteroar

| ndepe dentl
interrupted by one or

%h ach RB Is =0 or =S; each R( is
ss.of Interm atc congpounciﬁ a@for@gla(ﬁ@)

:, Wi ch may be

more -O groups; each Rs is independently H

or CL1.10 alkyl; R6 is a bond, or is al kyI or al kenyl,

I nterrupted by one or

-

more -0-

whi ch may be

TS ; ]\R? |s H or Cl-1o0 al kyl which

may be interrupted by a hetero a JOIn wth lts to
forma ring, Rs is H Cl-1o al kylA\\orta or R4 and Rs can
jointoformaring; RO is Cl |ch can join together with

Rs to forma ring,

X—o—R,

(Im

5 wherein: X is -CHR;-, -CHRs-alkyl-, or -CHR s-alkenyl-;
R, is selected from the group consisting of:

10

15

~RsNRg-CR3;—NRs~Z-Rs-alkyl;
-R4—NR3-CR3—NRs—Z-Rg-alkeny];
-R4+NRg—CR3—~NRs—Z~Rg-aryl;

-R+NRg— CR3—NRs—Z-Re-heteroaryl;
~R+NRg~ CR3;—NRs—Z-Rg-heterocyclyl; and
-R4—NRg—CR3s—NRsR7;
-R4~NRg~CR;—NRy-Z—Rg-alkyl;
-R4-NRg~CR;—NRs—Z—Rg—alkenyl;
-R4-NRg~CR;—NRs~Z—Rg-aryl;

-R4—NRg— CR3—NRy—Z—Rgs-heteroaryl; and
~R4—NRg— CR3—NRg—Z—R¢-heterocyclyl;

R; is selected from the group consisting of:

20

25

~~hydrogen;

-aikyl;

-alkenyl;

-aryl;

-heteroaryl,
-heterocyclyl;
~alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
-alkyl-Y-aryl; and

18



each” Y is independently -0- or-S(Qo 2-; Zis a bond, CC31 MAR 2005
or-S2-; nis C to 4; and each R present i s independently sel ected
from tHEOFHBIM consisting of Cl-1o alkyl, C -10 al koxyPCHU$0D¥6696
hal ogen and trifluoronethy]; or a phar maceuti cally acceptable salt
thereof. 19 31 MAR 2005 WD 02/ 46191 PCTI USO1/ 46696 Another class of

i nternedi at e conpounds arkykdrelkenvidaBaime éﬂ%%r%'ﬂ%éu%ﬁﬁ%{gg eeklecgeg of

Formula (I'V): O N: ~(I erein Xis -
- CHRs- al kenyl ene-; @“&Fé@%&%ﬂ%@ﬁe group consisting of -R

r NRs- CR3- NRs- Z- R6- al I ryI ;o .NRB- CR3- NRs- Z- R6- al kenyl; 10
- R4- NRs- CR3- NRs- L- R6-aryl ; R4 R5- CR3- NR5- Z- R6- heteroaryl R4 Tm
R3_Nnt Z- R6- het erocycl yl ;  RahhlRgeiCR3- NR5R7;

- R4- ;Rs- CR3- NR9- Z- R6- al kyl ; _}@&)m NRs - CR3- NRy Z- R6- al kenyl ;

- R4- NRs- CR3- NR9- Z- R6- ar y| ; $MRs- CR3- NRO- Z- R6- het eroaryl : and
-R4S?ICR)§ gRS NZR%/) % R6- he';)ergm sh: eachs\c/)zl S |ndﬁpedeentIy -0- -
or - 0. 2- is a bon ,or -; eac is
|ndependently al kyl or al ker¥OCuhiadeylinay be interrupted by one

-CO-O-CI 10 a]kyl
'Nﬂb
10 - -aryl;
-heteroaryl;
) - | -heterocyclyl;
-CO-aryl; and
' -CO-heteroaryl;
15 each Ry is =0 or =S;
each Ry ie independently alky! or alken 1iyl, which may be intermupted by one
or more —O— groups;
cach Rs is independently H or Craoalkyl;
A Rg is a bond, or is alky], or alkenyl, which may be interrupted by one or
' 20_ more -0O- groups;

Ry is H or Cy.5 alkyl which may be mterrupted by a hetero atom, or R; can
join with Rs to form a ring; :
Rs is H, Cy.jp alkyl, or arylalkyl; or R4 and Rg can join to form a ring;
b Ry is Cy.19 alkyl which can join together with Rg to form a ring;
25 each Y is independently —-O- or -S(O)M-
Z is a bond, ~CO-, or—S0,—;
nis 0to4; and

each R present is independently selected from the group consisting of C;_;0
alkyl, C,.jo alkoxy, hydroxy, halogen and trifluoromethyl;
30 or a pharmaceutically acceptable salt thereof.
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or nore -0- groups; each R5 is independently Hor G _jo al UIMARFQQ%i S
a bondwepézidssor! Kyl , or al kenyl, which may be interrupt eldC”JP’é &

25 nore -0- groups; R7 is Hor Cl-1o al kyl which nay be rup?

by a hetero atom or R7 can join with RS to forma ring; Rs is H,

a -3o0 al kyl, R4 and Rs can join to forma ring; 20
31 MAR 2005 V\DAB%E{IJG%?% st femarnds aﬁeéil@@iﬁoamm‘)lmevmﬁzﬂde can

j 0i n t ogetdmpoumnds &f Remulz fiY:m a ring, nisOto4;and each R present is
i ndependently selected fromthe group consisting of G .10 alkyl,

Cl- 1o al koxy, hal ogen and tri fBuor onethyl; 5 or a pharmaceutically

accept able salt thereof. As use ,Nthe ternms "al kyl "
"al kenyl" and the prefix "al k" are inglusve of both strai ght chain -

and branched chain groups and of Jgycl roups, i.e. cycloal kyl and
cycl oal kenyl . Unl ess ot herw se @ i

t hese groups contain from
1 to 20 carbon atons, wth al grogpsocqﬂltalnlngfromZto 20

carbon atonms. Preferred groupsphfe¥e a total 10 of up to 10 carbon
atons. Cyclic groups can be nnkbcycllc or polycyclic and preferably
have from 3 to 10 ring carbon atons. nplary cyclic groups include
cycl gpropyl, cyclopropyl nethyl, cycl ntyl, cycl ohexyl and
adanﬁntyl. In addition, the alkyl and al kenyl portions of -X- groups

can be ungpbstitut or, ub tu ed by one or nore substituents,
whi ch substituent s%gr €Cs ?ﬁ"’? ‘éf%%ﬁ%lkenj}@“éanm sting of
al kyl , al kenyl, aryRy,is mwdmmkhe ¥, arylalkyl,

het eroaryl al kyl, and h ocycl yl aI K Thé term "hal oal kyI is
i ncl usi ve of groups thaf &‘@8’5 uée&-@ikybne or nmore hal ogen

atons, including perfl UOR} T s also true of groups
thaL%i nclude the prefi x haI o- 3911%5,&%_}; _mk%?ﬁSw t abl e hal oal kyl

grolips are chl or onet hyl RQMT‘FR:{TMRQEERWWJ, and the like. The term
"aryl"™ as used herein '%ﬁi&écﬁafﬂﬁgﬁﬂrﬁ, %mma]tlc rings or ring

systens.
-R4—NR;g-C Ry—NRs—Z~Re-het ierocyclyl;

-R4~NRg—CR;—NRsR7;
“Re-NRg~CR;~NRg—Z—Rgalkyl;

15 -R+-NRg-CRy—NRs—Z—R4-alkenyl;
-R+NRg—CR3—NRg~Z—Rs-aryl;
~-R4—NRg— CR3—NRg-Z—Rg-heteroaryl; and
-R4+—NRg— CR3—NR¢—Z—Rg-heterocyclyl;

each Y is independently —~O— or —S{0)o2-;
20 Z is a bond, ~CO-~, or ~SO;~;

each Ry is independently alkyl or alkenyl, which may be interrupted by one
or more —O- groups;

each Rs is independently H or Cy.10 alkyl

Rg is a bond, or is alkyl, or alkenyl, which may be interrupted by one or
25 more -O- groups; '

R; is H or Cy.30 alky] which may be interrupted by a hetero atom, or Ry can
join w1th Rs to form a ring;

RslSH Ci.10 alkyl, or arylalkyl; orR4 and Rg canjomtoformanng;

20



Exanpl es of aryl groups include phenyl, -naphthyl, bi phenylymgﬂaﬁenyl
and.indenyl. The term "heteroaryl" includes aromatic rings or ring

syst eYEOOK461%ont ai n at | east one ring hetero atom (e. BCT/USOL/4B696N) .
Sui t abl e heteroaryl groups include furyl, thienyl, pyridyl, 25

qui nolinyl, isoquinolinyl, indolyl, isoindolyl, trazolyl, pyrrolyl,

tetrazolyl, im daz®yyd ;. PERIcH! f&iﬁft% -t Ry Lyl .
benzof uranyl, benzot hi olpltggﬁcgl , ((::arc%%zo yg%ﬂ%&%&gégqréﬁmg
pyrim dinyl, benzi Hilﬁﬁicb‘f;y'ill, qui noxal i nyl , benzot hi azol yl ,

napht hyridinyl, is ot 1 :SQL N1 azol v, rinyl, quinazolinyl, and
so on. "Heterocycl %ﬁsz’#%%ﬂggﬁﬁ?ﬁ@pﬁhﬁwﬁﬁ% °8¥°%Pi°ﬁ§m§3}ﬂgpgﬁmo
that contain at | eslkyl, C2Q aticxy) hdlggeh ahtriPnabg@inge- 9-. 0, S, N and

i nclydes all of the fully-saturated and partially unsaturated
deri%l/atives of theo%ﬁ%?ﬁ?@ﬁ'ﬁqagﬁé&cqﬁ@@ﬁdﬁ@ﬁwgﬁoups. Exenpl ary 21 31

MAR 2005 , WOARZk«HhkBdn Tehd“ 55 O, Cli roups .i ncl.ud
pyrrolidin jt?térahydr’(?ﬁlj_r anylji{mnﬁrglh%w?ﬁ{??, et‘ﬁ?tc ]f)'hu%ﬁ'ﬂ ps,weo%

¥ !
pi peL i di r?g?ﬁ’, staighehain angd branchédchein gioups |a;|1d bﬂ;grcl&ngﬁpi% L |cy&(:jloalky] and
I sot hi az@l,iidi t  ke. T ryl, heteroaryl, an
het er ocy%k‘illlgilg'%ﬁcl‘)'{j ptgﬂgsg n “'geé“&g g?fﬁﬁ]elﬁt ‘ﬁ?’%éf%‘?s qptady :Ff%/@t]ete 20 \parbgn atoms,
mor e substithalienykeroupd epataitéipt from 2eb 26 E2Bhnl 6. tﬂ?&eﬁé@@uﬁ?ﬁ?% fdifo of
al Kyl't hi o,

al kyd , 5 alk | ky| t hi al oal kyl, hal oal koxy, halo
hal %dgen, °§PP ﬁ’?@ %%P& 18. ﬁ%’:"{g%lgﬁoa?s cag\bg menowyghihenpplyclyclicard prefergbly

aryl oxy, have/frémiBao 1N Sdrbdhx r M; hi eroparyl

het er oaryl Qxy, heter oaér | t hi%?mﬁ'e&érﬂ ar F%bplgﬁoe,sé%@e? éﬁ]‘iﬂrﬁyﬂey] t hi o,

ani no, a|°x§91§{m _ me]d?ﬁqneyWéWﬂghemb@dmdmymﬂWJ . heterocycl oal kyl ,

al kyl car bonyl } I | koxycax bgnyl ,- hal oal kyl car bonyl ,
B R P el P RN B PR ppgens

hal oal koxycar bonyl, al kyl'thi ocar PR#| can pg unsubshituted or
het er oar yibstusgbylone ar mbrssybstitientsy which eitatinerty 30 ¥slaasd 8o the

. : : groups
ar yjlst hi o ol [ oar hj ocar.honyl , al] kangyl oxy, al kanoylt hi o,
a] kanoy! g?nl{sn g{,?élgﬁlupjg’gatrngcgﬁ? %&t&,e{am’%ﬁ% F\]yi frylalkyl, heteroarylalkyl, and
al kyl am hetssob¥odylsikyl. al kylsul fonyl, arylsul fonyl, heteroarylsul fonyl,
aryl di azi nyl, «al kyl sul f anyl am no, aryl sul f onyl ami no,
aryl al kyl sul fE‘h‘g}F‘é%‘sfﬁkﬂaMl RIACMUSINS f BTosps thet arequkstityted by bosr more no,
aryl car bbaipgenrstanss, imdluding! Jefitlosiaste® Bbh M TRE ; :
het er oar %car@g&yl am_no, IJhet er(_)atb%?agl isr;gg%ﬁ%%i%%ung\ %f&roupsthatmclude _
al kyl sul PSR ERR: " Exemgley pSswitabia yielantkyl groups sreshlofamsthylni no,
ar yoal ky&g}ﬂ&@ﬁ%ﬁ%@g}e rxaet er oaryl sul f onyl am no,
het er oaryl al kél sul fonyl am no, al kyl am nocar bonyl am no,

al kenyl ani noc ey oy n@psed hgtegrintindes zatbooyyliearomatic rings or ring systems.

aryl a] Ky smhflacaLBe Ef@uﬁéqngﬁﬂe Phenyl, naphihyl, biphenyl, finorenyl 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, pynidyl,

25 quinolinyl, isoquinolinyl, indolyl, isoindolyl, uiazplyl, pyrrolyl, tetrazolyl, imidazolyl,
pyrazolyl, oxazolyl, thiazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazolyl,
pyrimidinyl, benzimidazolyl, guinoxaliny], benzothiazolyl, naphthyridinyl, isoxazolyl,
isothiazolyl, purinyl, quinazolinyl, and so on.

)

“Heterocyelyl” includes non-aromatic rings or ring systems that contain at least
30 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partialty
unsaturated derivatives of the above mentioned heteroaryl groups. Exemplary
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het er oar yl am nocar bonyl am no, heteroaryl al kyl am nocar bony]if'n'mg ?@Bﬁd
in the 20 heterocyclyl, oxo. If any other grou

W%?; ocyclyl, y gr oupsy,
identified as ]bei ng "substituted" or "optionally substi téf@%ﬂmﬁ?gﬁen
t hose groups can al so be substitut ed by one or nore of the above
enuner at egeglldpysé]il . Oert b tltuents are generally
preferred. For ex%@# 5 iﬂc&dgpw? dppfurap c’lﬂm(ﬂm}’l thwmo:pho]myl
- RA- NRs- CppetidiylZpiReraginy thizaoktinR %ﬁﬁﬁ By

{Ihs

wherein the alhbeyjmand aryl groups can
subst it ut ed; h%tcli%%! énemtwexcmemwsmnhemmﬁmhm &%%%%

R8 t f t t t
(1. J ;I nn fhsecg;rﬁﬂr%?gi er r ed %ssengﬂsﬁl ﬁﬁ@ élﬁ%ﬁégpsgégkqfﬁ,gsps
ha | alkoxy, alkmluﬂbwhakiaﬂnyis alk [i515) t 9
n Ylbutgyl yﬁfﬁf %%t X}p(f? but hjrl;lpg:ﬁa;,y cyf:llldcl)lglrlgp]){%}%e 'ﬁgﬂ’%l SB%P@R‘/M
and et hox R
hal bgen. pireiled qﬁ‘éﬁ%ﬂ’x“y‘“ S "9”[5 %ﬁe ﬁ“tﬁw' “C'la‘%fﬁo
trifl uomﬁﬂ ﬁﬂwmmﬂew%}btmmm&gl myﬁirbMﬁB, aﬂﬁ&:’g}k\ﬁ@oﬁﬁ/ 46191
PCT/ USO1/ t b t
the. conpernat Aepbr SalcEly RABSI GG caply rﬁiﬁ%awoﬁa?ﬂmi deatiooyl, | 5
| Rcmm vélet@toﬂ)ﬂeﬂrbmyﬂ;camﬂd:sycﬁkbslﬁgﬂ; li’a&dodi?b d}ﬂ}ogyla fot‘éfIt'&fyf
armace ac i nc ng 150

8| aster ega%?oguéﬁlﬁo aé’ﬁg 5&?‘?@?’@’5‘7 a%‘&?“?lélthllj%cﬂﬂkgﬁm}dmnpm:ylnmbmxygnd
the |ikeanf 1thio|dIRY] !
nvent | on ijé‘é"??“f”. Gl ﬁf_ﬁgFiﬁifﬂfw'g%#mfd@hegﬁ%%%%%ﬂ e s

|1 B0 fTy. Olefﬂmkl Oy kylstitfadylmaeg)t | cal
acznp\gglthmpﬁax%aﬂylanmoogk %ﬁ Pha (r)ma eﬁ?,scal corrpos: f?ons of

&1 erapgm‘J car"i‘?’c RFaoRYIamine, anglallylcarhe

e nVGEt lon contaln a Wemmo

th
conlp?ound geroaryic arbmhm:m;hasrodwwycmednﬁmﬂﬁ Al lﬁlﬂiﬁﬂyﬁﬁ}ﬂoon with a
phar rraceyﬁ{b%“ Qﬁﬁ%t g&L%& 13135 term' therapeufl cally

effective a neans Iﬁﬁﬁno sufficient to

i nduce ahﬁtmlalmlibnﬂaminbe]mcmzﬁmmymﬁlf aglﬁ SanyRaMas @At tumor
activity, §an%1d/ a ti, VI raI acti w%’l AJt houg h&eﬁg’ fﬁm "Bhount
of active ouRd arylamipossEhonyiamdno, GUMMmmrmtxylamO

i nvent i ohetmiﬂylanﬂﬁoeaﬁféﬁ?hﬁmghét&oﬁﬁﬁﬁﬁiﬁnﬁﬁ%ﬂmnh ‘it ﬁ, in the case of
.20 | heterocyclyl, oxo. Ifany other groups are identified as being “substituted” or “optionally
substituted”, then those groups can also be substituted by one or more of the above
enumerated substituents,
- Certain substituents are generally prefeﬁed. For example, preferred R, groups
include —R4—NRg—CR3—NR;s—Z—Rg—alkyl and —R4—NRg—CR;—NRs—Z—R¢—aryl,
25 wherein the alkyl and ary] groups can be unsubstituted or substituted; and Ry is preferably
ethylene or n-butylene or R, and Rg join to form a ring. Preferably no R substituents are
present (i.e., n is 0), Preferred R, groups include hydrogen, alkyl groups having 1 to 4
carbon atoms (i.e., methyl, ethyl, Ppropyl, isopropyl, n-butyl, sec-butyl, isobutyl, and
cyclopropylmethyl), methoxyethyl and ethoxymethyl. For substituted groups such as
30 substituted alkyl or substituted aryl groups, preferred substituents include halogen, nitrile,
methoxy, methylthio, trifluoromethyl, and trifluoromethoxy. One or more of these
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of skill in the art, such as the physical and cheni cal natdt MARH00B e
conpound, the nature of the carver, and the intended dosing

regi marg 074619 antici pated that the conpositions of thecppyARkiden
will contain sufficient active ingredient to provide a dose of about
100 ng/ kg to 20 about 50 ng/ kg, preferably about 10 pg/kg to about 5

I kg, el out Lo al
enge PEraBRes el oA, o YDhale Y oShuhls SPB ke B sy

f or nul at combipatiom ups, creams, oi ntnents, aerosol fornul ations,
t ransder mal tche t.ranlsrr.uco | patches and the |ike. The
m"?ﬁ?&ﬂﬁ BRI opfae sempannds desaibed bexefrcineiny of their

conpounds of |

t her ape uphﬁmaéeuﬁ%]g?cbeg;téﬂwfo}rﬁg MR ig%@%@ tﬁ&stetrg'qe%é: rg %%0 unds of

t he j nvention na adm nistered I1n~ ¢ ion W anot her
or with SRAVBPMEE), salts, sefeatess polymonphis)iandythe dikde. t inqrasticul afyi0 8 CompRBRANS €

nodi fi er gy L M4 I biotics, .etc. Th ounds of the
ovent  oaPialy hoive the iny Bl iificeRy inklyen gl o4 GABpUICEamepiiomers as

cyt oki newell as megeicinlivmie of defepsmRsheaccording to the tests set forth
bel ow. These 30 results indicate that the conpounds are useful as
I ' mmune response nodifiers that can nodul ate the i mmune response in a

nunber oPhainbéeataN ColpiSitiohMd BidiBged Dempsef ul in the treatment of
a v®ri ety of disorders. 1 2/ 46191 PCTI USQ / 46696
Oyt'dl dnes whohwnprasatical pempositigpeot thelinvertion gorthin aaherapensitalyterReref

d | | t | 1y includ .
i or or oo ot SAh of S s BMER! & A PR B heorinspnitha) s

vel | as Pharmadenti¢ally ecdeptaklerarder.L) . Oyt oki nes whose bi osynt hesis may
be induced b odnds of .t iovention include | FN-a, TNF-a, |L-1,
| L-6, IL-10 ?F%q%% fﬂgﬁﬁp?ﬁﬂﬂs’ “\?@Fﬁ“’wwﬁa{eﬁﬁ?wwt pkthe componyd

ot her effuffitient td indse aahierapduiie effect ! sakH AQF1okfrR IndudBdr il - :
prgguctio and, tupor.. cel | romﬁffﬁ%(’ maki %glot he ggeng%rgﬁ%gﬁﬁég%&w%n t he
t r &3t mer AUV aqivitg., AifBough dha exaehrmoupins eetidersginpounduesed insent i on

provi desplanfiReied] &fnndss ' ; ' | Ls 1h an ani nal
conpri si!ﬁfg admi ni st gﬁdﬁ{gﬁggﬁfglg fug‘%{’@\?e‘ﬁgn%%g&hgﬁ%%ﬁg% WQBH‘%SG
‘conposi t¥kilign thermat, pueh an theahysical phdchamioabhaturi f e chpouRIDR ALRELSFO

the i ' AV preferentially induce the
ex S r gg\sllqgﬁ bﬁ?eﬂfq FN apﬁﬁ&gggg%g]gtar%%ﬁﬁdﬁ ﬁ'é"??léqa})eﬂyotp!%tt %:Jcoé’él?oﬁ’é‘ogﬁf?fﬁheas
PBMCs ( evensnewdl cortain suffinienteiotivd ingrediestith plovide Aldase b iboI08 ngRk ks

P2 MG S i S S L p B

subject. Any of the conventional dosage forms may be used, such as tablets, lozenges,

parenteral formulations, syrups, creams, omtments, aerosol formulations, transdermal
patches, transmucosal patches and the like.
The compounds of the invention can be administered as the single therapeutic
25 agent in the treatment regimen, or the compounds of the invention may be administered in |
combination with one another or with other acﬁve‘ agents, including additional immune
response modifiers, antivirals, antibiotics, etc,
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
30 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,
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In addition to the ability to induce the production of cthiMﬂP@JDﬁh he
conpours eplig1eiS the invention affect other aspects of t '

i mune response. For exanple, natural Kkiller cell activit}%’l@y"gﬁgﬁ
stinmulated, an effect that nay be due to cytokine Y induction. The
conmpounds nay q:lty?qq‘él?ctivate crophages, which in turn stinulates
secretion of ni &S JiO8PIRARFtioR angyrhs drducedby the admibhistiatiouabf compounds

cyt oki nes acdoddihbl & theli : cause raliferation and .

di ff erent igt i ongof 5%%%%0%?‘3@@%‘%%’&5 @%N'P&én ARAEROT BRSTRRISS 0
have an effdcdarta (FNFug) anwellns ettainiiereulins@O) ihedh o
al though there is not believed to be any diTte tOktjalF &ht%%ﬁ%%(t:hgf]%nagr
direct i RAMMeghbyfompauads of the ipkentios inchide IFNax MNF-@/TLof, IL5en T Mghder
typeg (T ' I IS .l nduced indirectly and the production
of the T El'abl)l;z)’gérﬂd% l?’ﬁg‘%? JE% c’(’:@f’ﬂ?& rfeFaong other effects; these,and otharzytokines

i nhi bi t ed carpimhibitdnims ipridnetioncind diméthell GRIWR UblSne b Vi reans
that 25 tlﬁe conp%und?r&iare useful in the treat néntgﬁgg?m@ﬁélggggeeﬁﬂ\%&ﬂ‘e
upr egul at FEH§R! iyt diseasesand Hrmers o Agycadinglyyihe sryentivnipoovidés stheathdd\ar
response irueids c{tekineb | : Qfﬁnﬁ Llity.of . canpounds of .the .
i nvention o i %%I it f]besyértg%gmi%m%ne rgééﬁﬁoé%én%ﬁdﬁ]émir%ﬂﬁ)%@weém°m
expect ed Pb2 erIpyEd or compasitiontof Smtimentionfo thé aitinal, di seases, e. g.,

atopigc der mat i isain | er | lergic rhinitis;, systemc
| upus eryt hemat osi s?ﬁﬁégé@d%(é@%? }Fé’g%%‘]“&?ﬁ?\{’gepg?“”@@ prefayentiadly induce the

i muni ty; exmebsipaof BNy 83 papilated sieinalobick Isfdht . seases

and chl aydi a.,24 31 MAR 2005 VIO 03] oD el sihas TIAACS GRUPRARAC

response PoheRpC gediskeaptaiging PREApells{tecumndralendritin cellafps 2)iwithotth e

t r eat ment cocomitit YPodtBhdES Nk | Because of their ability

to inducecth?a 1pro_d_uction o_%#?}c?o ?%%és&g%% LA/ or TNF- a,

the conpounds radditionte Gapbilityto ndvet the provuttien ofrcymkines) theéomfois of

di sqases @Rch i S, dul ating activity 5 suggests that

conpounds_ of \{eﬂg&{ %:\f/eé: E%%né ﬁr e %gg%f ]ﬂfﬁ? W’ﬁ?‘?&??ﬂﬁ’ﬁs‘% iFOB sXamaple, patyral s

but not IAller eelldctivty miy b stitiudaed; as effens udinag be 8l @k toRfieliSduch

warts; pl Ln@rts. Hec%gtitis F; Hepatitis C_ Herpes Sinplex Virus

Type | and type P2V Y57 FHYRIE FHegToR agos.YEuh in tyra stimuletes segretionudf aitty

vari ol a nayids andith/prodbddion SEMdiiHIWAENES; FRAGRINE Edtipounil IidPORR:  and

pan-i-nfl uenqzl%a; intr S t hel i al neopl asi as such as cervica o

i nt raepi tH8 eﬁﬁuoﬂéB‘g ueregtiation of Brivmpbegitdsl omavi rus (HPV) and

assQ@oi at ed neQmsduads ' e candi da, .aspergillus,
riSouRds of th@ﬂ%nﬁahﬁfsﬁm an dﬁﬂggtaogxgtg? ac@_uH_e? EB:E%%

and cryptococcal neningitis; neoplastic cPorse-
car Ci norral‘:Of examp]e, although there is not believed to be any direct effect on T cells or direct

induction of T cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-y
1s induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5
and IL.~13 are inhibited upon administration of the compounds. This activity means that
25 the compounds are useful in the treatment of diseases where upregulation of the Thl
response and/or d_ownrcgulaﬁon of the Th2 response is desired. In view of the ability of
compounds of the invention to inhibit the Th2 immune response, the compounds are
expected to be useful in the treatment of atopic diseases, €.g., atopic dermatitis, asthma,
allergy, allergic rhinitis; systemic lupus enﬂhématosis; as a vaccine adjuvant for cell

30 mediated immunity; and possibly as a treatment for recurrent fungal diseases and
chlamydia.
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treat or nhl bit. a viral |n,fect|on is an ampunt that will_ _cause a

reduct i oﬁ‘ fitiopa] disgasesprcongitions thatcap be weated vsigdhe,sompounds effheiaysngian
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redyct | Oﬂca']igg% WBindz! 1%8u8i¥1g Icﬁ'ro}nrr} %vo%gst.) “he compoun%s may %e use%g?orr{i'eahng

the ojﬁpormnistic infections and tumors that occur after suppression of cell mediated

‘ immunity in, for example, transplant patients, cancer patients and HIV patients,

25 An amount of a cornpound effective to induce cytokine biosynthesis is an amount
sufficient to cause one or more cell types, such as monocytes, macrophages, dendritic cells
and B-cells to produce an amount of one or more cytokines such as, for example, IFN-a,
TNF-g, IL-1, IL~-6, IL-10 and IL-12 that is increased over the background level of such

. cytokines. The precise amount will vary according to factors known in the art but is

36 expecied to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 pg/kg to

| about 5 mg/kg. The invention also provides a method of treating a viral infection in an

animal and 2 method of treating a neoplastic disease in an animal comprising
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the precise amount will vary according to factors known m“f%am’ ‘
but i swaxpgsied to be a 10 dose of about 100 ng/ kg to abgu kg,
preferably about 10 pg/kg to about 5 ng/kg. The invention llllg&{ﬁ%%er
described by the foll ow ng exanpl es, which are provided for

illustratign. only and.are not intended to be limting in any way. In
t he exanp%“ggmgsgﬁ%\%a&?ﬁg%ﬂe AMQBNt R 3,59 MREd s campesition; od the isyentios énhe 15
pr epar at i usimaPL&n aﬁomreﬁeaivE&@ﬁeahQPirﬂ:W‘ ARG sRH GhiohSahiion

system was used. The . sem -prep HPLC rlac‘?#g)ns m@?lesggr%oﬁtgﬁatdylng a
M cr onas s 3968 3 T§INEiona ong er mengef thermartifesthtions bf vind infestiencanh ka1 and

centrifug ovide, the triflygroacetate salt of the
desired c%rys%}é%n ) é%‘??ﬁ{;‘ﬁ‘é?ﬁ%d“ﬁg%a%‘%ﬂ?ﬁﬁ%ﬁw %&mt@@dmﬁt_ml
Phendeneanitoalsa Tha Bfejse arhbunt wild viilacording [PBctBkhbih § bk 28 budf0A 20
por e; flowprgégg'qstS rr1_/mIi .. gradient elution from5b5-65%Bi1n 4 mn.,
then 65 tG Jdape g dosg o al’f?f’h, Ong/écs 1oyt $mgienpreférably 8beut idpg/kg tsher e
A=-0. 05 %Hout 0 j o T = %1 rifluoroacetic

B 51{1%@ %%Hoﬁnﬁff'aqllo#@Bﬁd eﬁ%ggre'%o Gefi3 éﬁeé@ﬁt\? &on

aci d/ acetonitri fraction collection nmass- s &R ng.
26 31 MARROBS thawilbeanss Dredmainh iSairot 656 6r infhewgaiter f tumor foci. Again,

T o G ot B b i VR LSS b tactors mow i he i s xpated g ba ¢

A Al8ol utdasn obibodt { B egkgwoabiunsy)ey/ke pRiferbP aboud 10 Q%H’%Z £ A5 5 hilg,/e%fg g

m. of tetrahydrafuran (THE), under N2, was cooled fo OC and t
with 140 niL o%ﬂ?\’i“ﬁé’g@f’ gé@ﬁ‘%ﬁf fgsrmbed Lthe fqllgpmerexanmples mhich arg provided
di car bonafoeillufatibn®nhOand 46 18R knterded 136 lﬂiﬁﬁﬂé inTaﬁgwaWaS then added
dropwi se over 1 h to the rapidly stirred sofution.“The reaction

m xture was 1Q then allowed to warmto roomtenperature and was
stirred an addnihesFramplegbelow some ofilie compoundewereporifietsimgieis educed

aars i on PP HPTE B SRR i e iR o e phanse i «
ethyl  acemapep(RRILC ftctiohdFecrelanalgrd ishg 2 0MHERINMESLOITIIMS ahdiiRr S wer e
oS B s S B s o 0
trifluoroacetate salt of the desired compound. The structures were confirmed by '"H NMR.
Column: Phenomenex Luna C18(2), 10 x 50 mm, 5 micron particle size, 100A
20 pore; flow rate: 25 ml/min.; gradient elution from 5-65% B in 4 min., then 65 to 95% B
in 0.1 min, then hold at 95% B for 0.4 min., where A=0.05 % trifluoroacetic acid/water
and B=0.05% trifluoroacetic acid/acetonitiile; fraction collection by mass-selective
triggering.
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15 2-(2- hydroxyet hoxy) et hyl carbamate as a col orl ess oil (437] :MA&)?U%
Part B} Arapidly stirred solution of ten-butyl

2- (2- WIPHIGI8L hoxy) et hyl carbamate (47.1 g, 0.230 nol) BGI/YSOL/46696
anhydrous CH2Cl 2 was cooled to OC under N2 and treated with
triethylamne (48.0 nL, 0.345 nol). Methanesul fonyl chloride (19.6
m., - 0.253 nol) was 20 then added dro.mﬁlﬁﬁeqver 30 mn. The reaction
m xture was then allowed to rmto roomtenperature and was

stirred an additional 22 h. ridzmine?d-(Quansthpupetbyipd by  addition
f 500 nL -sat ted Nabich$zs@lsubi i Gpl
gepar at ed. S‘?’hgraosgani C phasg’%ﬁg&%ggﬂm%‘ﬁ%%s%ﬂh&k‘lﬁ@/ﬂg’g‘”&a%o L)

and brine. The organic portion 27 WM& 02/46191 31 MAR 2005

PCT/ US01/ 46696 was dried over Na2Std _gnd concentrated to give.
2-{2-[(tert- butoxycarbonyl)ani ng] et bo‘)r;f}\erF?yJ nmet hanesul fonate as a
brown oil (63.5 g). Part C A.s etNsol ution of

2-{2-[ (tert-butoxycarbonyl)am n hoxy} et hyl 5 net hanesul fonate
(63.5 g, 0.224 nol) in 400 nL of *NN-di neY hyl f or ram de (DVF) was
treated with NaN3 (16.1 g, 0.247 nol) an n reaction mxture was
heated to 90C under N2. After 5 h, the sol ﬁi on was cooled to room
tenperature and treated with 500 nL of col d/H20. The reaction

m xture was then extracted with Et20 (3 X Q00N1). The conbined
organi c extracts were washed with H20 (4 X 1@) and brine (2 X

100: ). 10 The organic portion was dried ov S and
concentrated to give 52.0 g of ten-butyl 2- ,

(12- azi dogjpgxy) et hyl carbanmate-as a |ight brown oil. Part D A
solution of ten-butyl 2-(2-azidoethoxy)ethylcarbamate (47.0 g, 0.204

mol ) in  MeOH swistidmafa:-@ehminédthokythehol 1090 Bb 275 e Hﬁfkoafgﬂ Fhaken
under H%e{f%é’ﬁ%/ cnp r 24 NlS h. The sol ution was’then fi Ptered
t hrough & FEE G Entnden Ne atfs cagledito03C gnd teasst witky 140 mé o 2 NaOH
t en- but Ydohitioh.2 ARBTIRER LD BBY bR 50,276 Dofih T8l Pt L
was used w thout further- pur ?’f I cat %ﬁwﬁg’%%t 0'27639'08 m ‘f§§m_|[_ 09%
_ was then added dropwise over 1 h to the rapidly stirred solution. The reaction mixture was
10 then allowed to warm 10 room temperature and was stirred an additional 18 h. The THF
was then removed under reduced pressure and the remaining aqueous shury was bronght
to pH 3 by addition of 150 mL of 1M H,804 solution. This was then extracted with ethyl
acetate (300 mL, 100 mL) and the combined organic layers were washed with ;0 (2X)
_ and brine. The organic portion was dried over Na,80, and concentrated to give tert-butyl
15 2-(2-hydroxyethoxy)ethylcarbamate as a colorless oil 47.1 g).
Part B
A rapidly stirred solution of tert-butyl 2-(2-hydroxyethoxy)ethylcarbamate (47.1 £
0.230 mol) in 1 L of anhydrous CH,Cl, was cooled to 0°C under N; and treated with
triethylamine (48.0 mI, 0.345 mol). Methanesulfonyl chioride (19.6 mL, 0.253 mol) was
20 then added dropwise over 30 min. The reaction mixture was then allowed to warm to
room temperahure and was stirred an additional 22 h. The reaction was quenched by
addition of 500 mL saturated NaHCO; solution and the organic layer was separated. The

organic phase was then washed with H,0 (3 X 500 mL) and brine. The organic portion

27



A stirred solution of4-chloro-3-nitroquinoline (31.4 g, O. 15%0% in
500 miwef es@91anhydrous. CH2A 2, under N2, was treated Wgdyysei/46696
triethylamne (43 ni, 0.3 08 m)l) and ten- butyl

2- (2- ani noet hoxy) et hyl carbamate (0.151 nmol). After stirring

ht d th H20 (2 X 300 nL d
brine. (305 Eed SRENSROu AP Seniirli o kif2-erover Nazsos and
concent rabﬂdleo@rhgnylmnb]emg?gen@l heMagehif %WMM 6@9_4 é)on from

et hyl - ace hexanes gave 6 g of ten- ut
2-{2-[(3- it qu|noI|n 4 25 yI)an1no]ethoxy}ethylcarbanate as bright

[ 1 t al t
%e{z"{”(?%.st?oéu. b tdudonof e e R el oy iet 7 52 ¢
20. 05mmol i)Jeﬁlanetsnlfmmme(ﬁﬂ\ésg, 0.241el) itibdml. oF NINHimER918S mﬁﬂjﬂ&q@fﬁq
shaken Eﬁi‘? %gB a/cmz for 24 h. The sol utlon was t hen tered
t hrough %359 al: Hid & %Bﬁ@&ﬁndah@emnmmsmegmmwadmdm
t but yl A Bed h t
a% o N Al RO A0 LRI 10 bR R B2 s SO oy
, A sol eqld oﬂhﬁmachdnmhnéw@s?ﬂl[eﬁ&ﬂﬁmedmlm BVD(QOOmL) Thef
| b t 250
én%%l oS b SR8 Wik il .6t % 100 % kahgﬂ:m@(mugm
(4.16 ni, 'I'mﬁorgamr);.on whEdriv oy B¥ PIREOR Ml CddnOkindRd ¢ 395%*?5 ot}

was t hen ro e over 5 . mn The reactlon n war ne
roomterrpé ‘%F&) ’Qﬁ kﬁ@ﬁﬁ%h%‘#ﬁ%mbd for 1 h. The reaction
m xture vp&nghen concentrated under reduced pressure to give an
orange solid. This was dissolved in 250 nL of EtOH and 12.5 niL of
triethyl ani ne AneRjutigrudders-batyk2-(3- mdweﬂmm)ﬁethyhm‘mﬂlateqf-ﬂ 0% 01204u06)) in

stirred t Te act i centrated to
dryness mgg?*\ga]%x E%@E ?Jfr@ A'an‘go? F%ﬁ?%% S’B‘EFT:)FE B Kefemord
mi xidir e vimsThetselutibi aethen filered threugh 4 Calité fadid8 coRRESAEI R INHLE
r educed Ry °"K/§'Pfﬁﬂ abr% ollid. The solid was dissol ved |n
200 L. of ik e At iinggthg arhamats 4F & golodless ligeid that wagusedt
sol ut i on witsut furthermaifdmibnconcentrated to give 11.1 g of ten-butyl
2-{2-

PartE

A stm'ed solution of 4-chloro-3-nitroquinoline (31.4 g, 0.151 mol) in 500 mL of -
20 anhydrous CH2Cl,, under N,, was treated with triethylamine (43 ml, 0.308 mol) and tert-
butyl 2-(2-aminoethoxy)ethylcarbamate (0.151 mol). After stirring overnight, the reaction
mixture was washed with H;O (2 X 300 mL) and brine (300 mL). The organic portion
was dried over Na;80, and concentrated to give a bright yellow solid. Recrystallization
from ethyl acetate/hexanes gave 43.6 g of rert-buty) 2-{2-[(3-nitroquinolin-4-
25 yl)amino]ethoxy} ethylcarbamate as bright yellow crystals.
Part F
A solution of tert-butyl 2-{2-[(3 -nitroquinolin-4-yl)amino]ethoxy} ethylcarbamate
(7.52 g, 20.0 mmol) in toluene was treated with 1.5 g of 5% Pt on carbon and shaken
under H; (3 Kg/cmz) for 24 h. The solution was then filtered through a Celite pad and
30 concentrated to give 6.92 g of crude tert-buty] 2-{2-[(3-aminoquinolin-4-
yl)amino]ethoxy}ethylcarbamate as a yellow syrup.
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[ 2- (2- et hoxyet hyl )-1Hi m dazo[ 4, 5-c] qui nol i n-1-yl ] et hoxy)%lwz:n:gi bam
ate as a yellow syrup Part H A solution of tert-butyl

2- { 2- W0 024648t hoxyet hyl ) - 1Hi ni dazo[ 4, 5- ¢] qui nol i n-1 - yPEBORGNAEK6

et hyl carbamate (10.22 g, 24.7 mmol) in 250 nL of CHC13 was treated

w t.h 3- ch] oroperoxybenzoic acid (MCPBA, 77% 9.12 g, 40.8 mmol).

Af tier st iPaniGlg 30 min, the 20 reaction m xture was washed with 1%

Na2CO3 sol uti 2. X 75 n) and brine. The organic |ayer was then
dried over Na ROt teshbityk2- - Kdraminogiinelind: 6 g of tent- butyI 2-
{2-[2-(2 TSI 59“9? 1l azo oI| Jet hoxy)
ethyl car gg%?]g asxgaént%g?aérnge 80%4’2%s éﬁf]’g?esg;‘g#f’ﬂ

pur f i cawiaspooléiotd 9C A1 teated veithi tleth@limir@ (.1 H4iry Bo.0 mmol)

2-{2¢] 2- hox i do- 1H-imid 4,5’

c] f:]u? Lol rret PR %ﬂ%&lqﬁﬁ é%F&-a%? Ié'lnT:QUng‘igS[ @en adtled dropwfise over Silxﬁﬁh m_
f 1,2- A& WaS: t t ed

o fih@i’&aéﬁd?ﬁ&r ela%o%ql &’? Y oq yrng{’ig &?%%Mnbﬁﬂég?f 'vvas

concentrated NI - 140H sol ution
added solTherssetion misine wias they corekmtartiddmdérireized gresdife 3 pgifn)oratige’ a 10

m nperi g e th_an additional 1 30

m. Concen@rat e?j’g‘kﬁ{c‘%0 flﬁﬂ?(%)ﬂngﬂ}gﬁm ‘@é’aﬁd’@gq f tricthylaraine wapadded s e

and.'heat Themiisre vwas hitatediectefin and sHredibfict ﬁ%ﬁ&érﬁ%hﬂ"‘l’h[z WAt NBTastE
CHC13. action m xXture was

coo d and tre dwith 100 nl of

then‘Fwas feitge W‘a???e o dnynesyyndsrredured presgureornd(trexted avith 300 o1 of Q. 1TIES WO
02/ 46191 nikhlYe W KGR AndGh d _over
Na2S04 and cgncentrat e(rj to 8|ev@}%8w639€6ﬂc %ﬁn%gru%fcegp&g sure to give

{ 2- [-4- an? REVWR.seHd nEhersalid wam gisgolvediin mm@mm@qmummwm activated

|Teth I rt-bu

LS A SRR LRl b b o bl 2 2
yI ] et hox%-@ﬂh?tll@)afeﬂafﬁalfélmmw @up]q%oﬁnmm]eihmpetﬁ}n@asaﬁﬁwsta@eﬁ&wm
of %MH Et OH and the m xture was heated to reflux with

stirring. ‘ter 1.5 h, the reaction mxture was cooled and filtered
to give &ryHmy solid. The solid was washed EtOH and Et 20 and dried

under vacuu e e.h ochloride salt as_a |ight brown solid.
The: free bas e‘& @gé\%ré ﬁf%’ @“@5 drde Q“W%W%lhwmtdﬁﬁdﬂqwlm-lr n 50 -
m. gf H2 Q] adky} éthatarbgnate (10.220204.7 mmol) in 250 mL of CHCI, was treated with 3-
‘ chloroperoxybenzoic acid (MCPBA, 77%, 9.12 g, 40.8 mmol). After stirring 30 min, the.
20 reaction mixture was washed with 1% Na,CO solution (2 X 75 mL) and brine. The

organic layer was then dried over Na,SO, and concentrated to give 10.6 g of tert-butyl 2-
{2—[2—(Z-methoxyeﬂly])-s-oxido-1H—imidazo[4,5—c]quinolin—l-yl]ethoxy} ethylcarbamate
as an orange foam that was used without further purification.

' Part ]

25 A solution of tert-butyl 2-{2- [2-(2-methoxyethyl) -5-oxido-1H-imidazo[4,5-
c]qumolm- -yl]ethoxy} ethylcarbamate (10.6 g, 24.6 mmol) in 100 mL of 1,2-
dichloroethane was heated to 60°C and treated with 10 mL of concentrated NH,OH
solution. To the rapidly stirred solution was added solid P-toluenesulfonyl chloride (7.05
g, 37.0 mmol) over a 10 min period. The reaction mixture was treated with an additional 1

30 mL concentrated NH,OH solution and then sealed in a pressure vessel and heatmg was
continued for 2 h. The reaction mixture was then cooled and treated with 100 mL of
CHCl;. The reaction mixture was then washed with H,0, 1% NayCOs; solution (2X) and
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NaCH sol ution. The aqueous suspension was then concentr at el (MR 2005
drynesgoanfkeidie residue was treated with CHC13. The resqiy %ﬂmgéyﬁts
were renoved by filtration and the filtrate was concentrate

gi ve 3.82 g of 1-[ 2- (2- am noet boxy) et hyl ] - 2- (2- met hoxyet hyl ) - 1H

I m dazol[ 4 ui nol | n- 4 am ne as a.tan_powder. 15 MS330(MtH) 4; 'H
NVR (300 WARE I%?S’@ pogfiop w5 drigd oyer-NgSQs ud congenfrated tsgive 30.6 § of tegt-2

e 1 8 A ?“%m*é‘s‘ﬂ?' ; %‘H&lﬁmﬁmﬁ?@f&?@aﬂ% AT

H: 3.54 :(Iﬂethqx tbquarb@;:at@as-@bro@nsfmams 3 H; 3.23 (t, J = 6.6 Hz,
2
1
i

H) ; 2. 88( J-5 3Hz, 2H). 20 Part K
2- ( 2- Ani hoet hoxy) et hyl ] -2-(2- net hoxyet hyl ) 1H-| m dazo[4 5-c] qui no

[
2 8- amine (T&Pb 12-22-{%:&1&1 msmdma@h c@gmmhydrous

CH202 and cooled to C under . The reactlon mxture S then
treated w i[qﬁhqatwéﬁbﬂcmwaﬂ&sﬁag, (2245711113101) wag geatedrwith 75 md. cR2MBQ i64

m., 4. 56 t 2
Aier oti POt And e nkiRAGR R IhG At Yerdle, RREY £ SHDGE Rabhhrniiiny
reduced pwiad and ﬁltyned Itwlgme y elihowy selid.i The sblié mbvhshbd FoOHANYERO and
di | ved dded til
Che: sol ut tis BUELTRERTR IR D HERr oo S B as spi. b8 Gse pase
ovenoi ghtwastadd byl dissolviiftae h}@édm%deEmwsmL%kﬂi%ﬁ&ué&ﬁg%ﬁqo‘%’

filtration and were dried wunder vacuumto give ny
of N+ ( 2- { 2NpQH salutign.oTheaguequs suspersign wasithen @ﬁnemir@[ed t6dryaess and the residue

a0 s Ptk SLRRCER: T teciuE SO e B TRy Prdidt e i
M—lz Dlvscoou@gnt@te@ t5@ive 3,82 aff)l- [2ﬂ2@5n(1@b1haiy)eth3'l]ﬂ ﬂzmetho*j)ethyl’)—ﬁi- (d, J
| 3 7.27-7.18 3 H: 6.88 J
o3 He, J”ﬁa“ %‘Z@iﬁ’fﬁ”&%“h@ "”6‘5%5‘(‘{“’35 =5, 5Hz, (2$ K _(t
476§tJM583mM)+}B;88(tJ53H22H)381tJ_67sz

5 15 5 FoMK G s dne8Tg o, vof S‘m%é%“q 05 550
& osnecs 0yt BEPIE L HP6R B B ey Sk a MR s G4

63. 33, %% Hp 388 (tod 693162 H); 3.54 (1, J = 54Hz,2H),331(S 3H);3.23 (t,J=6.6 Hz,
2 H); 2.88 (t,J =53 Hz, 2 H).
20 PartK
~ 1-[2-(2-Aminoethoxy)ethyl]-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-4-
amine (750 mg, 2.28 mmol) was dissolved in 30 mL of anhydrous CH;Cl; and cooled to ¢
°C under N,. The reaction mixture was then treated with phenyl isocyanate (247 pL, 2.28

mmol) and EtzN (0.64 mL, 4.56 mmol) and allowed to warm slowly to room temperature.
25 After stirring for 2 h, the reaction mixture was concentrated under reduced pressure to

yield a yellow solid. The yellow solid was dissolved in a minimum amount of CH,Cl; and

~ EtOAc was added until the solution became turbid. The mixture was placed in a freezer

overnight and white crystal formed. The crystals were isolated by filtration and were dried

under vacuum to give 126 mg of N-(2-{2-{4-amin o-2-(2—methoxye1hyl) 1H-imidazo[4,5-
30 c]quinolin-1-yi]ethoxy}ethyl)-N'-phenylurea. mp 171.0-174.0 °C ;

MS 449 (M + H)";
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10 Exanple 2 N ( 2-{2-[ 4-am no- 2- (2- et hoxyet hyl )-6, 7, 8, 9-31 EW&WE. o]
15 I Himdazo[ 4,5-c]quinolin-Il-yl]ethoxy}ethyl)-N phenylurea NH2
Part AVO.246191 PCT/US01/46696
Ami noet boxy) et hyl ] - 2- (2- met hoxyet hyl ) - 1Hi-mi daw 4, 5- ¢] qui nol i n-4 20
amine (10.0 g, 27.3 mmwl) was dissolved in 50 nL of trifluoroacetic

acid and tHeMMR{300 Mz, BHTD. H%SQS D, 1 dgft ro%gﬁ,ltjﬂ‘}grﬁ},‘ ;iﬁ?,g@ﬁg‘—ag@”

under H2 (3 Kg/cn® Nter 4
added and o 148 ), T 7.08 6, TH), 688 (ﬁddﬂBQﬂ@lI-ﬁ 6154 (sTHE);

Y
t trated d
edeeq pPa2 G Ie S Ha FHEY IO Sa b SR D RS 8 200
nL of H2O0617Hz 2 HdR4bas) & 6((0Hz2 H), 3128 (253.1??912313% %4 00 NaCH

then extracted with and the 31

sol utJg on S
WO 0 /4615’95]@3%%‘6@ deRcH5I50 322668, &:‘tﬁﬂallﬂkd 129¢RND6.8) 16, $2MET e

dri ed ove d Y, 17 g of 1-[2-

(2-am noe!tjlz"loxy et hﬁ% gi)?geﬂ)t% %%%y%%‘ﬁﬁg 273’ 8,9-tetrahydro-1 Himdaz
o[ 4, 5-c] quoCahdfot(aﬁzetéﬁcasoalmo s, 6873, W{363§3 %Nﬂﬁgwoémd L %G,
HNNR(SOOF’/§-1§35%§§Z %?1%9 s, 2H) 4.49(t, J=5. 4Hz, 3H) ; 3. 84(t Pz,
2H) ;3. 71( =57 7° 6(t =5. 2Hz, 2H) ; 3 51 (s, 3H);

3.15(t, J=6. 6Hz, 2.95 (m 2H) 2.82(m 2 H; 2.76 (t, J =5.1
Hz, @11); 184(m 4H) 1.47 (br s, 2 H. Part B 10

1- [ 2- (2- Am noet hoxy) et hyl ] - 2- (2- net boxyet hyl)-6, 7, 8, 9-tetrahydro- 1H

i mdazo[ 4, 5-c]quinolin-4-amne (919 ng, 2.76 mol) was di ssolved in
30 nL of anhydrous CH2Cl 2 and cooled to O C under N2. The reaction
n‘ixture was then treated w th phenyl isocyanate (300 L, 2.76 mmol)

and ‘Et 3N (0.77 nL, 5.51 mmol) and al | Byshle 20 warmslovay to room
I the reaction m xture was 15

t enper at ure. After stif,ri verni ght,
then quenched by addi tﬁ{]'cg?fqg'f[ “§W§@Hcﬁaﬂ@@k@§¢9ﬂsﬁam§mm The
orgddi c | ayer was H—mudazo[4 S—c]qumo]m- -yl]ethoxy} ethyl)-N'-phenylurea
'2
= N 0

1

Part A
1-[2-(2-Aminoethoxy) ethyl}-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-4-

20 amine (10.0 g, 27.3 mmol) was dissolved in 50 mL of trifhioroacetic acid and treated with
PtO; (1.0 g). The reaction mixture was shaken under H (3 Kg/cm®). After4 d, an
additional 0.5 g of PtO; was added and hydrogenation was continued for an additional 3 d.
The reaction was then filtered through Celite and concentrated under reduced pressure to
give a brown oil. The oil was dissolved in 200 mL of H>0 then made basic (pH~11) by

25 addition of 10% NaOH solution. This was then extracted with CHCl, (5 X 75 mL) and the
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separated and washed with H20 and brine, dried over Na2SO43 AMAR 2005

conce nder reduced pressure to give a yell ow s@ldysel 6696
sol i dr\\t’\llabzsadzférg%#urat ed with Et20 (30 nmL.) and a few drops of MeOH The

solid was isolated by filtration and dried under vacuumto give 460

f . . .
N ( 2- { 2- [ §Owkined osgapis lavers sz dred qver WachOn and eanceutreled:to £iveSi 17 glefo24,

5 20 (Deminvetho Xy kthyHle-7oh6! : ' wder .
b 1B o N R e S 6 LRGN AT el
1 H; 7.37%yueasatapsotidyy; -2 H); 7.19 (t, J= 8.2 Hz,211); 6.86

t,J=7.7 : ¢, J=5. 5Hz, 2H) : 5. 70( s, 2 . 4A3 (t, J = 5.1 He,
(2H); 3.?%4%.5%1’9&?#1%4 H; 3.39 (H% J :(5.6 HZH? 2 H);(3.25 (s, 3 H:

3.195 H C % .589H.2 2. Wao (2. .
1 T2 Lo %‘;‘”“"“25*“’13%‘3‘?’755@@ 2R VS e ZRls AP =Bz
149. 3, 146° g})il%l. ;A 38.45H7, 236), 336 5/ &, 5.2 Bz, 2H); 315085, H) B5L5GY, J206.6.Hz,
70.5, 70. , 27.6,, 238 23,1, 0; Apal .
Gal odl 1 of A BN AR ey i Ta ' 5 Sy ey T3 s, T (e 2
63.33, %H).7.16, 9%\ 18.66. 32 31 MAR 2005 WD 02/46191 5 Part A

PCT/ USOl/ﬁEFg 6 Exanple 3 N (2-(2-[4-am no-2-(2-nmethoxyethyl)
| Hi m dazo| 4,5-c]qui nolin-I-yl]ethoxy}ethyl)-N nmethyl N phenyhma

Sodi@m hydr i del-{BE@AfinoetiosPenhsl] 202-Retilo I WI aced in a
round bot t.gm H’\gsf an f}ewa?r?edﬂ\u/vi tqh beexaiﬁgtg%?g%mg%r . J'ﬁhe dried
sodi um hyJPfiralwglaumelnfeming OhO gwn2 76 metolhwasdissolved 80 mA ofol ut i on

of ten- budnphardad , daed b s t 41. 9 182 mol ) in

200 nL of THE was L ac@%}&% ; ?ﬁéﬁaﬁ?@? Tr%?'ge%né%ﬁéafﬁﬁ“?ﬁfﬁ?q H@)ted |

sol ut i on willephet§l isbeyanaté (360 pA2ITE iewvlyaE ByNTU, L 8L, S.bﬁnﬁmﬂd%go LS

stirred an addi mnal 20 mn fol l owed by addition of nethyl 1o |‘ge ‘

(13.6 ni, SIRTGY Yo romm temperytpte, iAdter sirdpg PymaRight the reastion nbriuxeeveas

quettched thést fuedBRkdBy a@fitieRbEvaRiA8 N i Nely

m xture was then treated with 200 nL 0 g%g)délﬁ(ab?ﬂﬂ' ?Pgo%?%&ayﬁgas

or gani ¢ pReE¥edard washad with #:Q5ud hring: ddedwien NezS0 and clarcemeate dhingler

organi ¢ 1a3iRed bieirdRSiel ) i r SO4. and. congent ed_under

reduced pr essu}?e t0 gi%;ll‘;e }%ﬂg&' Sgﬁ%mesé’f@ﬁ’&f m%mteﬁ S B Bo ml)anda

2- (2- azi dewdrmpswf MAQH. (TFhstsolid wesisblatediby filtsatdnyad Hosd dnidekiuum to give
460 mg of N-(2- {2-[4—amino-2-(2-meﬂ10xyethyl)-6,7,8,9—tetrahyd:ro-1H-imidazo[4,5-

20 c]quinolin-1-yl]ethoxy} ethyl)-N *-phenylurea as a white powder. m.p. 180-182 °C;
MS 453 (M + H)";'H NMR (300 MHz, DMSO-d¢) 5 8.51 (s, 1 H); 7.37 (d, J = 7.7 Hz, 2
H);7.19(t,J=82Hz, 2 H); 6.86 (t,J = 7.7 Hz, 1 H); 6.11 {t, ] = 5.5 Hz, 2 H); 5.70 (s, 2
H); 443 (t, J = 5.1 Hz, 2 H); 3.78-3.69 (m, 4 H); 3.39 (, J = 5.6 Hz, 2 H); 3.25 (s, 3 H);
3.19 (m, 2 H); 3.10(t, J = 6.8 Hz, 2 H); 2.91 (m, 2 H); 2.64 (m, 2 H); 1.72 (m, 4 H);
25 3C (75 MHz, DMSO-ds) § 155.5, 151.3, 149.3, 146.3, 140.8, 138.5, 129.0, 125.0, 121.4

118.0,105.6, 70.6, 70.5, 70.4, 58.4, 44.6, 39.2, 32.7, 27.6, 23.8, 23.1,23.0; Anal. Caled
for Co¢H32Ns0s: %C, 63.70, %H, 7.13, %N, 18.57. Found: %C, 63.33, %H, 7.16, %N,
18.66. '
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Part B A sol ution ten-butyl 2-(2-azidoethoxy)ethyl (et hyl )EhMRARE e
(41.9 g, 170 nmol) in 600 nmL of MeOH was treated with 2.5 g of 10%
Pd onWwireeidiand shaken under H2 (3 20 Kg/cnR) for 24 IPCTTHS01/46696
solution was then filtered through a Celite pad and concentrated to
give 37.2 g of crude ten-butyl ‘ _
2- (2-am noet boxy) et hyl ( et hyl )carbﬂ% fs a light yellow Iiquid.
Part C A stirred solution of 4-chloro-3-nitroquinoline (32.3 g, 155
mol) in 400 nL of 25 anhy2h{3{4-a@hBQiR2 - methaetiyd, was treated with

triethyl am ne ¢#s 3 I 3 R 2005 WD 02/ 46191
PCT/ USO/ 46696 tﬁ 1g"nt - %Eﬂrsa %?%'H@%Wjﬁwwﬂ%ﬁwwmﬁm e
(37.2 g, 171 nmmol ). After stirriNbg overnight, the reaction mxture
was - washed with H2O (2 X 300 miyang brine (300 nL). The organic
portion was dried over Na2SO4 ‘and[c @ated to give a brown oil.
Col um chromat ography (Si Q2 hyl acet at e/ hexanes-67% et hyl
acet at e/ hexanes) gave 46.7 ¢ f té&n-butyl

met-hyl (2-{2-[(3-ni troqui nolin>4- yl)ani no] et boxy}ethyl)carbamate as
a yellow solid. Part D A solution of O[‘E\(I; butyl nethyl (2-
{2-](3-nitroquinolin-4- yl)am no] et hoxy} | ) carbamate (6.56 g,
16.8 mmol ) in 75 nL of toluene was treategj;l/o with 0.5 g of 5% Pt on
carbon and shaken under H2 (3 Kg/cnR) fod”244h. The sol uti on was
then filtered through a Celite pad and con trated to give 6.8 g of
crude ten-butyl 2-{2-

[ (3-am noqui nol i n-4-yl)am no] et hoxy) et hyl ( yl ) carbanate as an

or agge s%;tu which was carried on without further purification.
Part E 1 solution of ten-butyl 2-{2-[(3-am noquinolin-4-

yl ) am no] et b@eyinat MAHdEBI09Y bil ; .8 myol)_in, 200 nL
of anhydrqus Zémg vvagg cool g?%%ﬁ%%qggzé)%l)e\éﬁﬁ?%ﬁorq@m% am ne
(2. 40 mPonqm sk apchwasheq with fexapes X bunder Bl Bhe dtied(stdiv hybiridelwas?
mol ) Wageafeh @RtL3G ; r 0 o T ion was then

war ned to, room terdrp%gf g{ﬁ@gﬂfgﬁsdﬂg%%??1%&\/\0&'5@2%}%{3?2—3%3 for 3 h. 20
The: r eacdEidpsthernethylearhemate (P g d B2 mntof)at 200 mhch THIOWAKRED HdESHURE t O

91 Y6 an sBfréd'Etdium hydride solution over 40 min. After addition was complete, the reaction

was stirred an additional 20 min followed by addition of methyl iodide (13.6 mL, 218
mmol). After stirring overnight, the reaction was quenched with 300 mL of saturated
NaHCO; solution. The reaction mixture was then treated with 200 mL of H;O and 1 L of
Et;0. The organic phase was separated and washed with H>O and brine. The organic
15 portion was then dried over MgSQ, and concentrated under reduced pressure to give 41.9
g of tert-butyl 2-(2-azidoethoxy)ethyl(methyl)carbamate as a yellow liquid.
Part B
A solution fert-butyl 2~(2-azidoethoxy)ethyl(methyl)carbamate (41.9 g, 170 mmol)
| in 600 mL of MeOH was treated with 2.5 g of 10% Pd on carbon and shaken under Hy (3
20 Kg/cm?) for 24 h. The solution was then filtered through a Celite pad and concentrated to
' give 37.2 g of crude tert-butyl 2-(2-aminoethoxy)ethyl(methyl)carbamate as a light yellow
liquid.
Part C
A stirred solution of 4-chloro-3-nitroquinoline (32.3 £, 155 mmol) in 400 mL of
25 anhydrous CH;Cl,, under N,, was treated with triethylamine (43.1 mL, 310 mmol) and
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solid. This was dissolved in 200 nL of EtOH and 7.2 nL of 31MARZH[]5..

tri et hwiom/sgomas added. The m xture was heated to refl .
stirred under N2 overni ght The reaction was then concenwgglf‘t%%

dryness under reduced pressure and treated with 300 nL of D20. The
m xture wag, er t.he rate was concentrated under
reduced preséuie { ﬂﬁ‘ﬂ%&l”é‘@ﬂ?@ﬂﬂ(ﬁ?ggmhﬁ Idﬂl@l;)olAﬁdstiﬂin@OO
m_ of CI—IZ@itﬁnght;ltb&aﬁibﬁdnmitbreH?a@t@dgﬂe or [ on \was
B0 ER a0l 3 dnd bt B0

dri ed ovetrhNaZS M and concentrat ed under e
brown oil . ?H@%‘FP°W9§“@F§§@¢MNaESOmdmbnukﬁﬁhéﬂto%@iﬁﬂ%foﬂe%ﬁﬂm

W th act oMk d; ot _.solution sflltered and
concentr at ed togﬁP%E ; §83/h§l|;}titagﬂat WS'G 0 ethiyl acetate/hexanes) gave 46.7 g

2-{27] 2- Qfmwwmﬂb&{lz 23[(B-nitiog @iz
yl j{et Lox§/ t hyl )?:{a?[lgrmtg agﬁjg‘;yel | oW syr XB&M%Q?WQOOS

WO 021461&%‘)&}/@1# O /46696 Part F A solution of tert butyl

2-{2-[ 2- (PattrPt hoxyet byl )- 1H i m dazo[ 4, 5-c) qui nolin-1-

yl ] et hoxy}et hyl (et hyl)carbamate (7.20 g, 16.8 mol) in 200 nL of
CH2Cl 2 was tre%ﬁ@&now tter-baybmetipi2{24(BaAgquiddind-mmol ) . After

stirring 5 treated with saturated
NaHCQB SO ut | o gﬂ%ﬁlgb?%?/@f%ﬁ t*’vre%eg\l\g Pﬁé“ 75mb of fqJugmievas frsated on
was 1Qashewithp5ig dﬂ:é% Birooh darbonend Elﬂikeﬂﬁhdﬁ'ﬁ?@f(gﬁﬁzﬁ%2@ﬂdme solution was

t f tert-but
oo L2 (B EeRinkieh A)CeBiche a0 ChiormiraNte pines.of ofimd ierv-Huty] 2. (.
vl ] et hoxy(beinidogaiBbi y ainbigi iy S chihicathBi a8 2h bng 3rip sk

solution of tert, - but

o [ o (s e oy etithgny Bisbenieatiani i dazol 4, 5-

c] qui nol imntlg y] ] et hoxy} et hyl (net byl )carbamate (7.05 g, 15.9 mmol)
0 mL of 1,2- dichloroethane was heated to 80C and treated with

5 of concert sodution ofikeahtykb(2:{ (3eamindquidolig-4r api dl y stirred

%?L?’Sigcms’?ﬁﬁm"‘ﬂ&ﬁa R Bl B et SR i3 b D 00 Lok sl an
dd 1hasrdo A di
Sre'stsL?Q "Es’él anﬁm“"”’m‘ﬂtﬁ?ﬂ“com.ﬁ"&%c‘v‘“’hi@ﬁ‘ﬂ?ﬁm@iﬁ on

m xture ‘E’ﬁ’&??l’b‘@éf 1'51? 1472 gttt dd-2wimnl) $@9theh added dfﬁli’a‘rﬁte?oveﬂ'ﬁlﬁim
t 'IlHe & Na2CO3_ sol ut
react i on TheXéddfien WaSthEDGRNRASH Rfbn)e Blgm!a‘ége Sﬁ‘gfb{ﬁﬁ%‘&s solution {3X)

and, brine. The organic portion was ued for
cordent r élibéae%orgmv@ns w88 thgn gpnceamatedaridgt reduced pressure to give an orange

2- {2 [4- %Bﬁ@%s&%ﬁ%ﬂ%&ﬁi@mio%%dﬁ (P’;ngic?ftgt]a arhne was

lamine was added.
The mixture was heated to reflux and stirred under N overnight. The reaction was then

concentrated to dryness under reduced pressure and treated with 300 ml. of Et;0O. The

=

mixture was then filtered and the filtrate was concentrated under reduced pressure to give
25 a brown solid. This was dissolved in 300 mL of CH,Cl, and washed with H,0 and brine.
The organic portion was dried over Na,SO, and concentrated under reduced pressure to
give a brown oil. The oil was dissolved in 100 mL of hot MEOH and treated with
activated charcoal. The hot solution was filtered and concentrated to give 7.20 g of tert-
butyl 2- {2—[2—(2-methoxyethyl)—1H-imidazo[4,5-c]quinolin—lQ
30 yl]ethoxy} ethyl(methyl)carbamate as a yellow syrup.
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20 vyl ] et hoxy) et hyl (met hyl )carbamate as a brown oil. Part 5—] MAR 2005
Ten- but yl

2- {2- WO 821481 2- ( 2- net hoxyet hyl ) - 1Hi mi dazo[ 4, 5- ¢] qui noPCTANSE1/46696
yl I et hoxy} et hy] (et hyl ) carbamate (6.50 g, 14.7 mmol) was di ssol ved
in 100 nL of EtOH and treated with 20 nL of 2M HCl in EtOH and the
m xture Wa8Feated to reflux with 25 stirring. After 6 h, the

>t 1 Xt | t dt lid. Th

Sol T vas s ARt B A el mromerty M&éﬁ%ﬂs&m@we )
th hyd thb ekt b
e by Qesol Yo he pal Bhor, Bcoarpey a2y L esEHECE VAR
treating "Wi‘tslﬁcg |$|_(73%= 66?\&1&3 mmsd). MfEOktirrinp 6 h, ﬁmu&nﬁsnﬁlmew on

t nbi ned 30
yer s, war e it el St s W e s Qbémgcof
2 ( 22m(9t mgmplgwa} washed with HoO am} linnf |_tII:_nen dngd oveir Na 1and concentratzd to

i_m dazo Ui nol 1 n-4- am he

L L R AT BB SN0 Th eI pRdosdh o sdaln-1-
PC_T/ usownaa&a,}eﬂy %meag\{%@,g@%g ]?%07 (d, J =7.7 He, 1

762g¢%Z dd, J = 1.0, 71 82
HZ 2(ddd J:11 7.1, 8.2 Hz, H, 6.49 (s, 2

\‘-_

4. J =5.1 4H): 3. 3 =5.6 30(s, 3
754115 1k S b Pt S L5 gl s
2-(2 IVEt i ‘%‘)1*3)1131110?{2}wlwﬂ)pmﬂfnﬂexﬁoﬁ@m]%ﬂmbhn lﬂfthhﬂ'oﬂiiéﬂ[ 4 5

- d | ved
ainhy or o Se bR M heaLP A i eaiangn 3 Bof asmreRsatORLAN 2. 76

mol ) . Abdletions tTd thi Repidl SirfedNd] s
concentrat undg s?(ltluged epreggﬁgéy%%?owpg%ﬂg&w@l% #Tﬁﬂa

chr omat ofr- QT 2 30 smin pyrjodHEhSresetionmaixbule wig tncatedweith i alillitided) 15)

gavgs g; Cgmgflog%teamoww&&%a fhon SaYediR b prd Bkt Qbedt b0 het and

{2-14- anp:m;xngeqng» T g ﬁbgy@pmw Tuixfuire wag ﬂianwc[odetfmﬂ]tﬁhlﬂcﬁl@hthnﬁdmL of
PSS U o Gt e s i )
.16 (bring. Fle; or@n@ﬁpo(rnbn Wasdriéd veritNa, 0 Hnd czn&%trﬁt@tﬂto give‘b' 50 g of tert-
butyl 2- {2—[4—ammo—2-(7-methoxycﬂ1y1)-1H—-nmdazo[4 5-c]quinolin-1-
20 yl]ethoxy} ethyl(methyl)carbamate as a brown oil.
| Part H '

Tert-butyl 2-{2—[4-'ammo-2-(2-methoxyethy1)-1H-imidazo{4,s-c]qumolin-1-
yl]ethoxy} ethyl(methyl)carbamate (6.50 g, 14.7 mmol) was dissolved in 100 mL of EtOH
) f and treated with 20 mL of 2M HCl in EtOH and the mixture was heated to reflux with
25 stirring. After 6 h, the reaction mixture was cooled and ﬁIteréd to give a gummy solid.
The solid was washed with EtOH and Et,0 and dried under vacuum to give the
hydrochloride salt as a light brown powder. The free base was made by dissolving the
hydrochloride salt in 50 mL of H,0 and treating with 5 mL of concentrated NH,OH. The
aqueous suspension was extracted with CHyCl, (5 X 50 mL). The combined organic
30 layers were dried over Na,SO, and concentrated to give 3.93 g of 2-(2-methoxyethyl)-1-
| {2-{2-(methylamino)ethoxylethyl} -1 H-imidazo[4,5-c]quinolin-4-amine as a tan powder.
MS 344 (M + H)*;
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0, . 7.43-7.38 (m 3 H); 7.25-7.17 (m 3 H):3 MR Q03
- ?V‘E‘Ez_{“ﬁ% ; '6.47 (s, 2 H; 4.76 (t, J = 5.0 Hz, 2phrusifio

211); 3.78 (t, J = 6.8 Hz, 2 H); 3.48
(tJ52H22H) 3.39(t, J=5. 4Hz, 2H) ; 3. 27(s, 3H) ; 3. 20(t, J=6. 8Hz, 2H) ; 2. 82

155 6 152 MC@H%%%MOMM&7%Hz=216H)z7621(%.B=lmasaiz,
276 Anal? o ST A 19 192 ey 5 &1, R0 e W Bun oy,

18.08. Fodhu4.75¢, J =641 He; 2 H3.8.(65 = wwm%aﬁ@ﬁésmﬁ@ﬁﬁs‘é@(s,

(2 4 am 1 S AR IR Bl SS9

1H i fudaz ®#A.J5- c] qui nol i n-1-yl ] et hoxy} ethyl)-N nethyl - N phenyl urea
5 Part- A
2- (2- Met hoxyet Hp(ﬂjl\ﬂqhwe{hzl)(ln&l}zyﬂmwm)m)hmm]ahmu}rf-ﬂmidam [4l8zo[ 4, 5

- | 25 nL of
tri Huor sl R g (oSt 2. 7 el PR estbvedan 051 o el drens st
m xt ur e ms&m@mmmhh&yéfm@o W) 2.76\rdufY). Afied stilfd %g. Nonal
0.5 g of Pv%_mg%va%? added and hydr ogenati on vvas conti nueg or a?n 10

addi ti ona JeRCHOR PIEHE RS cPRRSAtrated mewdummmre:epumcaaadby
conaent r at&ldmur ow oi |

yel | ow oi | V\gg @%ﬁgﬁgs:éfgmmowﬁcgoﬁ W@E@Bﬂ shford! rdéﬁ?l}?a Wﬁgﬁbgaﬁ’f
of CHC13. therpeo A/ 0 Mmﬂmﬁmﬂlﬁ@d leFbC}i-I 610 _(2-
aqueous p L-Qrﬂm‘@azs-(i[% g, bﬁil C. Héﬁiﬂ“ y add| ?%ﬁ of tigﬁng%;)NNgZCJ—I
sol uti on. %’ o’g/% Pz ’%”?{' 5’@ ethory athyl)-He
combi ned Bleﬂabegphe@ldrm@raSﬂ ®hilé &96lals 1R 0¥ 84 5. Ne2 8¢ . and

concentrwﬁéﬁgﬁ qQwn oil . ihe brown oil "'was di ssolvéd in 100 nL -
tr

of hot ted with 1 g of activated charcoal. The hot

sol ysi on YWpsMR (30t 1b u ] n ed._fo ess.

The resul tlgsg gbfrmy sol |’g§6 &S‘ggﬁc ér’it‘ir tggg?ds;g\e/g‘% Zlﬁzt?#éggi @’E’rzo

Eo glhv?a 3188y lm,(mal%ﬁ&an,weﬂmms-nmgzn GI?I-i(t’Jd 73[Hf 1 H). 6.47

net hyl a t t tr ro- i m dazo ;]qu no

lin--am n%is_ﬁa‘{r}%(étf s%}\}%?tté %ga&‘e :ﬁgﬁé M- 28 (=6 3H22 3.48
(tJ 5.2 Hz, 2 H); 3.39 (t, J = 5.4 Hz, 2 H); 3.27 (s, 3 H); 3.20 (t, = 6.8 Hz, 2 H); 2.82
(s, 3 H); ‘

20 Bc NMR (75 MHz, DMSO-ds) § 155.6, 152.0, 151.9, 145.1, 140.9, 132.7, 128.5, 126.7, -

126.6, 122.0, 121.4, 120.5, 120.1, 115.1, 70.5, 69.6, 69.4, 58.4,47.7,45.5,35.4,27.6.

Anal. Caled for CpsHagNg03+0.12 H;0: %C, 64.62; %H, 6.56; %N, 18.08. Found: %C,
64.69; %H, 6.65; %N, 18.09.

1.
J
(t
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8(a2m;4%u,Jzaﬂwwm5
. 70(t, J=5. 7THz, 213); 3. 46(t, J=5. 1Hz, 2H) ;

7Hz 2 H: 2.96 (m 2 H): ECBBS(IMA5698
FD 36 (s, 3 H; 1.85 (m 4 M 37 31

rH NVR (300 MHz, CDCl13) S 4
3.84 (t, J =6.7 H, 2H);
3. 36(WOeY/461% 14 (t, J = 6

H; 2.65 (t, J =5.1 Hz, 2

MAR 2005 WD 02/ 46191 PCT/ USO1 6696 Part B

2- (2- Met hoxyet hy])-1-{2-[ 2- (rrethylgﬂn?}gé t hoxy]ethyl }-6,7,8,9-tetrah
ydro- | H |mdazo[450]qU|noI|n4a ?750 ng, 2.] 6mm|) was

di ssol ved in 30 m , Nef#-{2¢Hayimosdr{2- DO petlayi)6,7 85t pahydid- h pheny!|

| socyanat e (23 Aft rri N2 over ni ght,
the reaction m xturea@g‘t% H‘ m&yﬁgfsa&%@g‘?\w lopea,
Crystallization from Et OAc and G&HgClZ gave 170 ng

of N- (2-{2-[ 4- ami no- 2- ( 2-

met'hoxyet hyl )-6, 7, 8, 9- tetrahyd 0- I—.bl\},m\d.aﬁ’e{4 5-c]quinolin-1-yl]etho

xy} ethyl)-N-- rrethyl - phe Nas fluffy white crystals. mp.
167.7-170.0 C ; M5 467 (M+ 10 ' _H NWR (300 M—Iz, DMSO-d6) S 8.17
(s,1 H; 7.43 (d, J = 7.6 Hz, H) 21 (t, J= .9 Hz, 2 H); 6.91
(t, J =7.3 Hz,1 H; 5.65 (s, 2 H; ‘3let = 5.0 Hz, 2 H); 3.72
(t, 3 =7.0 Hz, 2 H; 3.70 (t, J =5 .2 346-3.41(m 4
H; 3.24 (s, 3 H,; 3.07 (t, J =6.9 Hz, 2 H) 292(m 2 H; 2.85
(s, 3H,; 264 (m 2H,; 1.72 (m 4 H); CNVR (75 1v113z, DWMSO-46)

S 155. 6, 1512, 149. 3, 146. 3, 140.9, 138.4,128.5h _124.9, 15 122.0,
120.1, 105.5, 70.7, 70.5, 69.5, 58.4,
48 0, 44. 6, 35. 5, 32. 8, 27. 6, 23. 8, 23. 1, 23. 0. . Calcd for
334N6 3. 9C 64.36; 9%, 7.35 ON, 18.01. Found: %, 64.04; 9%,
a4 02. 20 Exanple 5 N-(2- {2-[4-ani no-2- (2- met hoxyet hyl ) -

I H-| m dazol 4, ﬁ(l‘-}vﬂs'ﬂiozc?&mﬂ)-'l {yl[i%gﬂm)é},ﬂd%ﬂ]gﬁ%@tjpIlhqﬁléz&grsboxam de

25 Under a nitrogen nospher e
| - 2- ( 2- alrinekR-foryme @2 & 12.3 nmelbwandisesived i) 230l of triflucroacetic acid and

i m dazo] ﬂfe;fedc\lzmt‘f‘ﬂ%l (bg g‘?{ 1%1%2:}%}8@% whs ﬁaﬂgmm&er%% Egﬁ:mei Vﬁgcr

dlchloronethane
d, an addltmnal 0.5 g of PtO; was added and hydrogenation was contmued for an

10 additional 3 d. The reaction was then filtered through Celite and concentrated under
‘ - reduced pressure to give a yellow oil. The yellow oil was dissolved in 50 mL of H,0 and
il  extracted with 50 mL of CHCl;. The organic portion was removed and discarded. The
b aqueous portion was then made basic {(pH~12) by addition of 10% NaOH solution. This
: ' was then extracted with CHCl; (6 X 50 mL) and the combined organic layers were dried
15 over Na;SQ, and concentrated to a brown oil. The brown oil was dissolved in 100 mL of
) hot MeOH and treated with 1 g of activated charcoal. The hot solution was filtered
through Celite and concentrated to dryness. The resulting gummy solid was concentrated
several times with Et;0 to give 3.19 g of 2-(2-methoxyethyl)-1-{2-[2-
(methylamino)ethoxylethyl}-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine as an
20 off-white powder.
© MS348 (M +H)"
"H NMR (300 MHz, CDCl3) 5 4.84 (s,2H); 448 (t,J = 5.7Hz, 2 H); 3.84 (t, .I.= 6.7 Hz,
2H)3.70 (t,J=5.7Hz, 2 H); 3.46 (t,J = 5.1 Hz, 2 H); 3.36 (s, 3 H); 3.14 (1, J = 6.7 Bz,
2 H); 2.96 (m, 2 H); 2.83 (m, 2 H); 2.65 (t, J = 5.1 Hz, 2 H); 2.36 (s, 3 H); 1.85 (m, 4 H).
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WO 02/ 46191 PCT/ US01/ 46696 nmL) and.triethyl anine (0.64 mi,34MaRAMBI)
usi ng Wi ¢h/426 % and vigorous stirring. The solution was Chl lled in
an ice-water bath and 4-morphol i necarbonyl chloride (0.2PCHUS0I6696
mol ) was added dropwi se. The cooling bath was renoved and the
reaction g/as stirred for an additional 4 hours. The reaction was
quenched Bhe addition of saturated SOdI um 5 bi carbonate sol ution

25 nL Th | hed
Wt vt ef ?3%@%@5’?9‘9’6@? e e BN e e ] S o Fedy -l
concent r anmdazo{435*¢]cpimbhn-4ymhine(ws‘oq;a 2.1618mBY) Y4y Bissolesa 15%%31&' li zed

fromdich] E:?ﬂg g etgi/ acetate. Thé crystals were
triturate l Yrith phenyk isneyanate 6@9(}111@112 28 ahrviet After'ﬁhﬁmg

finak prosha@; gmgﬁ.e'rsacﬁoﬂﬁﬁﬂﬂmv?a%e” ot P dES redaoed esan

N-(2-{2-]4- am no- 2- ”educedpfesm

(2- net hox‘}mﬂlz)mcm—ﬁmnriﬁdﬁﬁo rid 6He(H hveal 70 @nglom tﬁr{ﬁ?@ﬁ}:ﬁ%ﬁ’ t%)_ mor phol
|ne4ca| 79 cw §||IneSO|I "H NMR
(300 MHz, %@ gﬁﬂ)?@ g faglydroy 1 d-igidpzold, ﬁmohn71-5me¢¢;y}amy1}w.3 Hz,
I , 7 4ﬂ | AR 6.51
sy [ Bty ?‘?"“”‘7’“’% gy e gy, Gho b 3, 1,1,
385381M§rﬁ67M4;H)349(tJ—43Hz 4 H, 333(tJ—59Hz,

NHz Di:;%ﬁigg%??%gﬁ@ ﬁfggﬁs dj% 7. 33616 R 7.5Hz % mew:; £79
c 1 (s, 4143 ( 0

2 St it s ot s e
0% 46391 fc/:grjl%é%a?h 2 %x“@??ﬁ’ 641("%244’31%@4%? St VAR 2005 1O
{ 2- [ 4- ani oNMR F15MERRYIShS) B-1556; lfmjaamMAE 3614019, rlglsulnlis 5,124.9

Y1 £t hoxth o2tav, hos 5, 61588 8 4 180 A 885 dze7 6,25 s 231, N Do,
2- (2 et How} o T O3B0 00 G4 1158 Y bl b B A7k ©

7.38; %N, 18.02.

Example 5
N-(2-{2-[4-amino-2~(2-methoxyethyl)-
1H-imidazo[4,5-c]quinolin-1-yl]eﬂ:oxy} ethyl)morpholine-4-carboxamide

NH, ,
“f[ D :>—f 0
= |

-
(D

0

20

25 Under a nitrogen atmosphere, 1-[2-(2-aminoethoxy)ethyl]-2~(2-methoxyethyl)-1 H-
imidazo[4,5-c]quinolin-4-amine (0.75 g, 2.3 mmol) was dissolved in dichloromethane (30
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clquinolin-4-amne (802 ng, 2.34 mmol) was dissolved in 308 hMAR £005
anhydrous CH2C12 and cooled to O C under N2. To the stirred solution
were A¥ASY4EPBN (0.65 nl, 4.68 nmol) and norphol i necar pamgisonidsss i de
(273 L, 2.34 nmo]) and the reaction was allowed to warmto room
terrperature overnight. The reaction m xture was then quenched 10 by

addi t i on Tak) angd t@%@ﬁdﬂ%&dl&ﬁm@ﬁuﬁﬁ@nﬂl&hﬁﬁ&d%&&% g e, The
n ne rie

organi c ar at.ed and washed with H20 a rone, o
ovgr Na2§@6 H\gggﬁ@%‘?’f"r"é‘t’%“d ‘Eﬂ%‘iaﬂ% weaholinesarbonyl chlevide (0.27ahL @3 by

I hmraol) ag added\irdpWi ted wth
KIIC—)MuOr—an ; vem'gBl g,product a?zghgglé%ﬁrnl ess %;%gv%afét q‘?f‘?ﬁ? s ue%us
Et OAC ga& %‘@QSWQ ngl4 hques The rfaatlomwmq@mglibdrwulswa«mﬂida );auiihteagodmm

as et h | hol 4- b
o o o Dicartohile Bk | S0 SIS ek hpematon endiy orRRRJaver wad NR

(300 M S eoitopatr @080 & 2%““" @ Q”g Ao NS0, e fnlors St |
J= 1.3, ;" 5’%8“ 3?1139 Pf& c(tsvas msaﬂjzcdﬁaﬁ(dlchlmﬁmﬂiﬂne?ahﬂ)et i
3.84 2 43(m 6H) : 3. 30(s, 3

3 20? j;ﬁgﬂ%i% izilgl? falg%g%ﬁ?’a’ﬁg‘?% ';éﬁéz’?gg‘i? o X:D W@Mlﬂ&lﬁm
2.59 a, 3 & mc was IDDMQV § 5&‘;‘%_&,_[4_3%“%2_
2o Y0 55 el ERueE et el s aqyicort -ma% é‘@é?yr}ém?mmmm 9
60510 6.85 O& 18.19.
40 31 m%?g%agﬁ%%ézﬁe 91 PCTH/%%B:‘P/ §8%8865I§anpl es 7 -21 Part A A
s"lol) ;m on %NDM%@WI DMSDMa 3-3&!31(2,061% mCHsz 761 (=73 82, 1H), 7.42
%loljueﬂe \}Iaajs ?)r%aﬁ%tl%y) \Aﬁ?ﬁ"?asgt%gfﬁ gréll&? flrfat@ %EB‘@M&H},WL)
and t he (tebe#i3de, Qi) 88S-3EI(m e &, §@J=£$3HQ§4|}§3(3?§3 &\?\JB‘QQ%*LOEH(}
ALl e e e e
under, r Bduaad (25 RELDMSO-HS eﬁz%' T'ﬂ%‘?l%lgzgsﬁ"ﬁ?q RSB s,

CH2Cl 2 and vvashed W th sat urat
: 115.1,70.4, 70.2, 69.2, 58.4,45.5, 44.0, 27.6;

Anal. Caled for CpyH3pNeOg: %C, 59.71, “%H, 6.83, %N, 18.99. Found: %C, 59.71, %H,
6.80,% N, 18.78; |

20 MS(CDm/e 443 (M+H)
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and brine. The organic portion was dried over Na2SO4 and c&%w“@ged
to gi vworpameean oil . The green oil was dissolved in 50 pryaefo; H6ve
MeOH and treated with activated charcoal. The hot sol ution was
filtered and concentrated to give 4.12 g of ten-butyl 2-[2-(2-butyl
15 1H i m dazo[ 4, 5-c] qui nol i n-1-vyl )qgrﬁ%}/elﬁet hyl carbamate as a yel | ow
oil. Part B A solution of ten-buty
2-[2-(2- buth(Q—-{Z%MQ-ZdP@ﬁh@quihmdH—imiﬂazow,ﬂ-qqhﬂzsuﬁ.qtj]%hﬁ,ﬁymt e
(4.12 g, 10.0 nmol) in 50 o] CH%%%% v_\@_streat_ed wth 3-
chl or oper oxybenzoi ¢ acid (M}mﬁ’ pe-g-cgrboxamide. nmp| ). After
stirring for 5 h, the 20 reactign, m xture was treated wth saturated
NaHCO3 sol ution and the | ayers \er &, separ at ed. The organic portion
was washed with H20O and bri nel‘fth\e gried qyer Na2SO4 and
concentrated to give 3.68 g o0 erput y
2-[2-(2-butyl -5-0)ddo-1Him [ 4,15-
c]quinolin-I-yl)ethoxy]ethyl t&bamatg as a |ight brown foam Part C
25 A solution of ten-butyl 2-[2-(2 O o
but yl - 5- oxi do- 1H- i ' mi dazo[ 4, 5- c] qui nol quIN-J%;In) et hoxy] et byl car bamat e

clil

|

(3.68 g, 8.60 mmol) in 100 nL of 1, 2-di t hane was heated to
80 C and treated with 10 nL of concentrated {NH4 solution. To the
rapidly stirred solution was added solid p-tel@enesul fonyl chloride

1. . 9. 81 ) 100 o] i od. . Th i on, m

'Eheggsgal ed i r21 a pgrﬂés u?lgﬁY/Iég%&ﬁ"%ﬁ%%‘@%&eﬂﬁxﬁﬁ@?ﬁgﬁé%ﬁlmgr 1? o\rNaz

It The redquiiclin-4amtine (802ung 2t Hanmol) Kas dissodebdiin 80 Ao &%1?068191‘

CH2C12. Thg r?it iGQ&Wtﬁre was then washed with H2O, 1% Na2

sol uti on 389 %HE O "brider Narnbe e gemedsoiiion were added BuNe(O.66 v, 41682504

and ConcahiphitinbiBhgtintEarorf cofide 95 L, 434 MR B kaitbn Vi 200

42- ( 4- aniaHowel tooayh 6 tecnnietmemnfute i &vgt:}ighti_ rxgé tdaction/thix@irh way heh GidreBsdd a

mat as . L OW ar.t . rt-nu

P 1 oy At oftoRidled ReT0s Bt (T iRED Abd £ @0 mL). The organic

yl ) et hox ydyet oy separbedabdwhshed Silh 1,0 £ vHHS) a}ied B ver 34 @M@Qﬁd&n@&cﬁt
ux w

of 2M HC] in_Ft and the .m xture was heated to ref|
stirri ng].'m‘;ﬁﬁéﬁcgm?ss?ﬁe Prgifeation ky gphemg chrompgegraniy €8k 26%d to gi ve

a sol i d. MeTH/EWIClfkatisted With ddloaSNW,OF) BRE tid fbtfcpDs Ld10ARE foam.

Crystallization from EtQOAc gave 640 mg of N-(2- {2-[4-amino-2-(2-methoxyethyl)-1H-

15 imidazo[4,5-c]quinolin-1-yljethoxy}ethyl)-N-methylmorpholine-4-carboxamide as white
crystals. Mp =121.8-122.3 °C.
MS 457 (M + H)*;
"H NMR (500 MHz, DMSO-dy) & 8.06 (dd, J = 0.9, 8.3 Hz, 1 H); 7.61 (dd, /= 1.1, 8.3
Hz, 1H); 7.41(ddd, J=1.2, 7.0, 8.3 Hz, 1 H); 7.22 (ddd, J=1.3, 7.0, 8.1 Hz, 1 H); 6.44 (s,

20 2H);4.74(t,J=52Hz 2H);3.84 (t, J=5.2 Hz, 2 H); 3.82 (1, J = 6.9 Hz, 2 H); 3.50-
3.43 (m, 6 H); 3.30 (5,3 H); 3.20 (1, J = 6.9 Hz, 2 H); 3.16 (1, J = 5.5 Hz, 2 H); 2.88 (1, J
= 4.7 Hz, 4 H); 2.59 (s, 3 H);
CNMR (75 MHz, DMSO-dg) 5 163.8, 152.0, 151.8, 145.2, 132.7, 126.7, 121.3, 120.6,
115.1,70.4, 69.4, 68.9, 66.1, 58.5, 49.1, 47.3, 45.5, 36.9, 27.7.

25 Anal. Caled for Co3H3:NsO4: %C, 60.51; %H, 7.07; %N, 18.41. Found: %C, 60.56; %H,
6.85; %N, 18.19.
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filtered to give 2.90 g of the product as the hydrochl orioﬁa‘IyAglm[i5
The free base was made by dissolving the hydrochloride salt in 50
m. of MPB/4AHM treating with 5 niL of concentrated 10 NIPRCIAUS1/4G496
aqueous suspension was extracted with CH2Cl2 (3 X 50 nL). The |,
conbi ned organic |layers were dried over Na2SO4 and concentrated to
give 1-[2-(2-

am noet hoxy) et byl ] - 2-butyl -1 Hi m dazo[ 4, 5-c] qui nol i n-4-am ne as a
tan powder. M5 328 (M+ H+ 'H NWR (300 MHz, CDCI3) S 7.95 (d, J
8.3 Hz, | H; 7.83(d, J =8.4Hz, 1 H; 7.50 15 (m | H; 7.30 (m
1 H,; 541 (s, 2 H; 4.69 (t J = f‘—%?_ H; 3.93 (t, J = 5.6 Hz,
2 H; 3.39(t, J=5.1 Hz, 2H); 2. 97(t, HETA ,2H); 2. 76(tJ=5.1 Hz, 2H);
1.89%(m2PytA 1.52 (m2H); 1.26 (br s, 2 H; 1.01(t, J=7.3Hz, 3H).

Part E Th nds in th |,e, bel ow wer d ding t
the synt het | cASIRRB Oh5E- 10127 B - BPHORURGHEH on Scheme. | above
usi ng" t hgdeinbRMdry) EReHEmARESS, 1&6%&?@@ gg{oﬁénms thealifdS

added to a test tube containing a solution

( 2- am no¥ithdnsthdorbovalepate (2 3mL] 4.5 mimd)zzoid sheSreadtion mixtinierwas heatbdie ( 25

g, 1 76 i L, 5 . .The test was capped

a1 henteaiek: 225 e ot i Soaftiorids Fas 65 e Epa T5unind o

solMent emsinnedrior ddh. (The vesetiotnwasahéd donbetatedo s fidh SHaBcedridBiste.
ing the method described above.

The. t abl B 53055 ™A G 1 S0 bl G Clm eshed e a9t Rt e, B0
Q0 s e gl ) 4\ A NEBALIGARY o,
Nunber ob&be Zreen oiijwas dissalyed m/450 mL of hot MeOH and treated with activated charcoal.
: - The hot solution was filtered and concentrated to give 4.12 g of tert-buty] 2-[2-(2-butyl~
15 1H—imidazo[4,5-c]quinolin-1-yl)ethoxy]eﬂnylcarbamate as a yellow oil.
‘ Part B . |
A solution of terz-butyl 2-[2-(2-butyl-1H-imidazo[4,5-c]quinolin-1-
yljethoxyJethylcarbamate (4.12 g, 10.0 mmol) in 50 mL of CH,Cl, was treated with 3-
chloroperoxybenzoic acid (MCPBA, 77%, 2.5 g, 11.2 mmol). Afier stirring for 5 h, the .
- 20 reaction mixture was treated with saturated NaHCO; solution and the layers were
separated. The organic portion was washed with H,O and brine then dried over Na;SO4
and concentrated to give 3.68 g of terz-buty} 2-[2-(2-butyl-5-oxido-1H-imidazo[4,5-
c]quinolin- 1-yl)ethoxylethylcarbamate as a light brown foam.
) Part C

25 A solution of ferr-butyl 2-[2-(2-butyl-5-oxido-1H-imidazo[4,5-c]quinolin-1-
yDethoxy]ethylcarbamate (3.68 g, 8.60 mmol) in 100 mL of 1,2-dichloroethane was
heated to 80 °C and treated with 10 mL of concentrated NH,OH solution. To the rapidly
stirred solution was added solid p-toluenesulfonyl chloride (1.87 g, 9.81 mmol) overa 10
min period. The reaction mixture was then sealed in a pressure vessel and heating was

30 continued for 2 h. The reaction mixture was then cooled and treated with 100 ml. of
CHzCl,. The reaction mixture was then washed with H,0, 1% Na,CO; solution (3X) and
brine. The organic portion was dried over Na,SO, and concentrated to give 3.68 g of tert-
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NI1Z

70-\,4152644 Co N CH, HC &H2 N ~CH 427.2841 c THMARGOG

CH NiyolakierN 4272623 CH, NI \ N 7/ 10-\-4472496 143 uso1/s6696

10

15

20

buty] 2-‘[2—(4—amino-2-buty1~ 1H-mmidazo[4,5-c]quinolin-1-yl)ethoxy]ethylcarbamate as a
light brown foam.
Part D

Tert-butyl 2-[2-(4-amino-2-butyl- 1H-imidazo[4,5-c]quinolin-1-
yhethoxylethylcarbamate (3.68 g, 8.60 mmol) was suspended in 20 mL of 2M HCl in
EtOH and the mixture was heated to reflux with stirring. After 3 h, the reaction mixture
was concentrated to give a solid. The solid was triturated with hot EtOH (50 mL) and
filtered to give 2.90 g of the product as the hydrochlori&e salt. The free base was made by
dissolving the hydrolchloride salt in 50 mL of H,O and treating with 5 mL of concentrated
NH,OH. The aqueous suspension was extracted with CH,Cl, (3X 50 mL). The
combined organic layers were dried over Na;SO, and concentrated to éivc 1-[2~(2-
aminoethoxy)ethyl]-2-butyl- -1H-imidazo[4,5-c]quinolin-4-amine as a tan powde:r
MS 328 (M + H)";

'HNMR (300 MHz, CDC) § 7.95 (d, J = 8.3 Hz, | H); 7.83 (d,J = 8.4 Hz, 1 H); 7.50
(m, 1 H); 7.30 (m, 1 H); 5.41 (s, 2H);4.69 (t/=5.6 Hz, 2H); 3.93 (t,J = 5.6 Hz, 2 H);
3.39(t, J=5.1Hz,2H); 297 (1, J = 7.9 Hz, 2 H); 2.76 (t, J = 5.1 Hz,2 H); 1.88 (m, 2 H);
1.52 (m, 2 H); 1.26 (br s, 2 H); 1.01 (t,J = 7.3 Hz, 3 H).

PartE

The compounds in the table below were prepared according to the synthetic
method of step (7) of Reaction Scheme I above using the following general method.

The isocyanate (84 pmol.) was added to a test tube containing a solution of 1-[2-
(2-aminoethoxy)ethyl]-2-butyl-1 H-imidazo[4,5-c]quinolin-4-amine (25 mg, 76 pmol) in
dichloromethane (5 mL). The test tube was capped and then placed on a shaker at ambient
termperature for 20 hr. The solvent was removed by vacuum centrifugation. The residue
was purified by semi-preparative HPLC using the method described above. The table
below shows the structure of the free base and the observed accurate mass (M +H).
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WO 02/ 46191 31 MAR 1005 PCT/ US01/ 46696 Exanple Structure i MAR Q@)
BaseAccurate Mass Numberobs. NH2 CH3 111 / 4412638 &H2 N
12~45%DeAN639] /| 130472.2457 N NHS N 14477.2611 o0 H, c-RCEUSIBU6OMR
2005 WO 02/ 46191 PCT/ USOLl/ 46696 Exanpl e

Example A Mas
Structre of Free Base courate S
Nomber {obs.)

' NH, _ CH,

| L\ 413.2644

8 o\'\ 427.2841

o °x 427.2823

10 °1 ' 4472406
N
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Structure of Free BaseAccurate Mass Nunber (obs.

150- ~- Y 02244141 N
18207. 2741 Nc~ 0-0

16490. 2919 N,c M.
0.~ 1

| e;

NHL Q
17493. 2386 NF

45 31 MAR 2005 WO 02/46191 PCT/

31 MAR 1005
BRIt

Exanpl e Nunber Structure of Free BaseAccurate Mass (obs.) NH= H,
Example
Number Structure of Free Base Acm:r:::e ;\/Iass
obs.
NH, ch
N
D
=
B \\\01 441.2638
N
2
0" \_°
NH, " on,
X N>_/—/
A
S ol
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}b'
i, o,
R
P
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7
NH, oH, '
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N 190~ 511.2120 0\ s ONNH CH N \ N N 20525, 228b! ¥R §I03
ls, CH CH3 21545.1758 0 O0- Exanples 22 - 36 5 Part A Using the
generiP GA86Wdd of Part A of Exanples 7 - 21, 4-piperi diPGI/GRONGE06

(10 g, 77.4 mmol) was reacted with di-ten-butyl dicarbonate (17.7
g, 81.3 mmpl) to provide 13.1

Example Accurate M
Structure of Free Base cura ass
Number . (obs.)
NH, N . oH,
962
- \\\
15 01 487.2804
N
!
", oA,
—
I 2
L 16 ' ml ‘ 490.2019

N\
R
17 L 493.2386

D
18 A 207.2741
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g of ten-butyl 4-(2-hydroxyethyl)piperidi ne-1-carboxyl ate %lN%Rgmﬁar
oil. PwooR4chf1 | odine (7.97 g) was added in three porti opSrtiikesss
solution of imdazole (3.89 g, 57.1 mmol) and triphenyl phospl vne
(14.98 g, 57.1 mol) in dichloronethane (350 nmL). After 46 31 MAR

+ b Nt A A
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Part A

Examples 22 - 36

Using the general method of Part A of Examples 7 - 21, 4-piperidine ethanol (10 g,
77.4 mmol) was reacted with di-serz-butyl dicarbonate (17.7 g, 81.3 mmol) to provide 13.1
g of tert-butyl 4-(2-hydroxyethyl)piperidine-1-carboxylate as a clear oil.
Part B

Iodine (7.97 g) was added in three portions to a solution of imidazole (3 89 g, 57.1 |
m:mol) and triphenylphosphine (14.98 g, 57.1 mmol) in dichloromethane (350 mL) After
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' lacetate extracts were washed with water (2X) and then with
20 brine, combined, dried over sodium sulfate, filtered and then concentrated under reduced
pressure to provide a brown oil. The oil was purified by column chromatography (silica
gel eluting sequentially with 30% ethyl acetate in hexanes, 50% ethy] acetate in hexanes,
‘and ethy] acetate) to provide 2.2 g of tert-butyl 4-{2-[2-(1H-imidazo[4,5
yDbutoxylethyl) piperidine-1-carboxylate.
25 Part D

~c]quinolin-1-

Using the general method of Exaraples 7 - 21 Part H, the material from Part C was
oxidized to provide terr-butyl 4-{2-[2-(5-oxido-1H-imidazo[4,5-c]quinolin—l-
yDbutoxylethyl} piperidine-1-carboxylate as an oil.

Part E
30 Ammonivm hydroxide solution (20 mL) was added to a solution of the materia]
' from Part D in dichloromethane (20 mL). A solution of tosyl chloride (0.99 g, 5.2 mmol)
in dichloromethane (10 mL) was added over a period of 5 minutes. The resulting biphasic
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- 49, 31 R 2005 02/ 46191 PCT/. U_SOl/ 46696
B o ® ot ot Uphér g dikoec Stiap bR, (PbBl dd (RadrBminor T smidaraih o N~

22 103 oc}q‘uinolin-I-yl)butoxy]ethyl}pipeﬁdine-I-carboxylate (1.00 g, 2.1 mmol) and 2N
ethanolic hydrochloric acid (10 ml, 20 mmol) were comBined and the solution was stirred
at ambient temperature for 14 hours. The solvent was removed in vacuo and the resulting
tan solid was dissolved in water. Saturated aqueous sodium carbonate was added until the

- pH reached 10. Afier extraction with dichloromethane (3X), the organic fractions were
15 combined, washed with brine, dried (Na;50,), filtered, and the majority of the solvent was
' removed in vacuo. Hexane was added to form a precipitate. Vacuum filiration yielded 0.5
gof ]-{l-[(2-piperidin—4-yleﬂ10xy)methyl]propyl}-1H-imidazo[4,5—c]quinolin—4—amine as
a tan powder. _
"H-NMR (300MHz, DMSO-dg) : 3 8.34 (bs, 1H), 8.19 (d, T = 8.49H2, 1H), 7.61 (dd, =
20 8.31, 1.13Hz, 1H), 7.45-7.39 (m, 1H), 7.25-7.19 (m, 1H), 6.55 (s, 2H), 5.25-5.15 (m, 1H),
4.00-3.80 (m, 2H), 3.5-3.3 (m, 2H), 2.8-2.64 (m, 2H), 2.22-2.11 (m, 2H), 2.09-1.99 (m,
2H), 1.8-1.63 (bs, 1H), 1.37-1.0 (m, 5H), 0.95-0.7 (m, SH); -
PC-NMR (75MHz, DMSO-dg): 5 152.8, 145.8, 140.6, 133.0, 127.8, 127.0, 126.9, 1213, |
121.0,115.5, 71.8, 68.1, 58.4, 46.1, 36.3, 33.1, 32.7, 24.5, 9.9;
25 MS (CT) m/e 368.2459 (368.2450 calcd for Ca;H3oN50).
Part G |
The compounds in the table below were prepared according to the synthetic
method of step (7) of Reaction Scheme 1 above using the following general method.
The isocyanate or isothiocyanate (75 pmol.)} was added to a test tube containinga
30 solution of 1-{1-{(2-piperidin-4-ylethoxy)methy!]propyl}- 1 H-imidazo[4,5-c]quinotin-4-
amine (25 mg, 68 pmol) in dichloromethane (5 mL). The test tube was capped and then
placed on a shaker at ambient temperature for 20 hr. The solvent was removed by vacuum
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4532983 0 CN CH N, --f CH N> CH 231 467.3138 0 ~ XHMARZ0S |
> 1"/ 24bo 487.2787 CH N NH.
WO 02/46191 PCT/US01/46656

centrifugation. The residue was purified by semi-preparative HPLC using the method

described above. The table below shows the structure of the free base and the observed
accurate mass (M +H).

——
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continued for 2 h. The reaction was then concentrated to 5fbH@§Hm5

under

reduced pressure.

53 31 MAR 2005 WO 02/46191 PCT
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Examples 37- 44

A solution of ferz-butyl 2-{2-[(3-aminoquinolin-4-
yDaminojethoxy} ethylcarbamate (6.92 £, 20.0 mmol) in 100 ml. of toluene was treated
with triethylorthoformate (4.65 mL, 28.0 mmol) and the reaction mixture was heated to

reflux. A 100 mg portion of pyridinium hydrochloride was then added and refluxing was

continued for 2 h. The reaction was then concentrated to dryness under reduced pressure.
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accurateaggg?ht(t%%hl) 55 31 MAR 2005 WO 02/46191 PCT/ US01/ 46696 .
Nunber Exarrp eStucture of Free BaseAccurate Mass (obs.) &H2

A solution of fert-butyl 2-[2-(5-oxido-1H-imidazo[4,5-c]quinolin-1-
ylhethoxyJethylcarbamate (4.6¢ g, 12.4 mmoi) in 150 mL of 1,2-dichloroethane was
heated to 80 °C and treated with 10 mL of concentrated NH4OH solution. To the rapidly
stirred solution was added solid p-toluenesulfonyl chloride (2.71 g, 14.2 mmol) overa iO

20 min period. The reaction mixture was treated with an additional 2 mL of concentrated |
NH4OH solution and then sealed in a pressure vessel and heating was continued for 3 h.
The reaction mixture was then cooled and treated with 100 mL of CH;Cl,. The reaction
mixture was then washed with H,O, 1% Na;COs solution (3X) and brine. The organic
portion was dried over Na, SO, and concentrated to give 4.56 g of rerz-butyl 2-[2-(4-

25 amino-1H-imidazo[4,5-c]quinolin-1-yl)ethoxylethylcarbamate as a light brown foam.
Part D

Tert-butyl 2-[2-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)ethoxy)ethylcarbamate .
(4.56 g, 12.3 mmol} was dissolved in 100 mL of EtOH and treated with 30 mL of 2M HCI
in EtOH and the mixture was heated to reflux with stirring, After 3 h, the reaction mixture

30 was concentrated to give a solid. The solid was triturated with hot EtOH (100 mL) and
filtered to give the product as the hydrochloride salt. The free base was made by |
dissolving the hydrochloride salt in 50 mL of H,0 and treating with 5 mL of concentrated
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10

15

NH,OH. The aqueous suspension was extracted with CH,C), (5X50mL). The
combined organic layers were dried over Na,SO, and concentrated to give 1.35 g of 1-[2-
(2-aminoethoxy)ethyl]-1H-imidazo[4,5-c]quinolin4-amine as a tan powder.

MS 272 M+ H)*:

'"H NMR (300 MHz, CDCl;) 5 7.98 (d, J = 8.2 Hz, 1 H); 7.88 (s, 1H); 7.84 (d,/ =84 Hz,
1 H); 7.54 (m, 1 H); 7.32 (m, 1 H); 543 (s, 2 H); 4.74 (t, J = 5.2 Hz,2H); 397 (t,J=5.2
Hz, 2 H); 3.42 (t,J = 5.1 Hz, 2 H); 2.78 (8, / = 5.1 Hz, 2 H); 1.10 (br s, 2 H).

The compounds in the table below were prepared according to the synthetic
method of step (7} of Reaction Scheme I above using the following general method.

1-[2-(2-Amhloethoxy)ethyl]-1H—imidazo[4,5-c]quinolin—4—amine (20 mg, 74 pmol)
and 1-methyl-Z-pyrrolidinone (5-mL) were corbined in a test tube and then sonicated with
heating to provide a solution. The isocyanate (81 pmol.) was added, the test tube was
capped and then placed on a shaker at ambient temperature for 20 hr. The solvent was
removed by vacuum centrifugation. The residue was purified by semi-preparative HPLC
using the method described above. The iabie beiow shows the structure of the free base

and the observed accurate mass (M + H).
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Bal anced] Sal ts Sol ufi on“and th are suspended at 3-4 x|106

cel I's/nifin R3M conpl ete. The %é;suspension is added|t o 428 1998l |
r

flat botfomsterile| tissue cultu pl at es (Costar, Canbridge, MA of
Bect on O cki nson Lalpwar e, Li ncol no'Pakk,
vol une of RPM conpllete nedi a contai g test conmpound. [15 Conpound
Preparat| on The conpounds are solghifzed in di methyl syl foxide
(DVBO), [Fhe—bB+r-~gOtconcentration shauld nat exceed a final
concentrption of 1@6for gadition to the culture wells.{lncubation
20 The splution of f{esty ~-uound is added to the first Wwell
cont ai nihg RPM conpl et el Pseri al dilutions are made {n the wells
The PBMJ suspensi onfi 9 en added to the wells in an efual vol une,
bri ngi ngl the test céonpdtind con entratlons to the desired range The
final c%ncent?%lion of PBMC suspgnsion is 1.5-2 X 106 cgl | 48h2206 The

NJ) containi ngfan equal

pl ates are

\, :
43 \\\ 451.2115

44 \‘hwh-‘\ﬁh | 455.1513

.0
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covered with sterile plastic lids, mxed gently and then it MAR00G -
for 18wiPexddiours at 25 37C in a 5% carbon dioxide atrr%gh.ﬁ .
ﬁo [ i fuge (5)@4@9{50

Separation Follow ng incubation the plates are centrif
m nutes at- 1000 rpm (-200 x g) at 4C. The cell-free culture

supernatant is renoved terlle goly ro Iene plpet and
transferred to sterile :

mai nt ai ned at . A%anﬂrohﬁ@ﬁn%ﬂﬁdd'ceﬁ éﬁ?is%s W%ﬂ cz:%gty

for interferon (a) and for tunor necr03|s
31 MAR 20@502p¢8 opthe giegsurea@ht obid el famq6) ammmbsﬂ@fbsisthtafﬁ mand

Necr osi s a s by ELISA Interferon (a) concent ration
is deter m%%@/&ﬁﬁlgé ﬁé&ﬂ 10 oyl el es flescplbed; tysTestermart etoah BBL
Bl orrédl caf‘Cjaalamé aldvElichh thbhhﬁﬁﬁb’iﬁdﬁu%ors s ﬁﬁﬁ%ﬁ% Of?{eg?ﬁijﬁ%ﬁs d ' N

g’en;ﬁv) Nnecr osi s act or a) concentr ron I's
ELI SA ki t leﬂ&%ﬁmimmmrwsﬁ)dge MA; R&D Systens,

M nneapol Bieais i e San  Diego, CA. Results are
expressed I n pg low lists the | owest concentration
found to |nducwmmwmddea:mhmmyhmana&otsq%@lecfealaweﬁ;f)@ﬁduﬁg,ﬁe g tO
I nduce tupor nec ﬁ{}’l each conpound. "*" "I ndicates t

no i nduct i oﬁm P@W@ﬁréﬂn%@w ﬂ@tﬂmstedm}anlby
t he 16hi gh duct
e 16hi ghbisbd Bjaﬂaﬁﬂj/ Hieﬂ(behﬁﬁr& glgosfggeﬁ%gjgi ) onbl?'ﬁ/;i%‘idén uction

i n Human Cel | Exarrp eLowest Ef ectlv
Nunberlnt‘é’ Siee with Hagl's Bajagced-Salts Solgtionawl théh aro si6Herdea aBs-400¢ 10

90. 00011 éﬁ@nﬁ%%ﬁ&glﬂe]}’% s on 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.

15 Compound Preparation

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

Incubation
20 The solution of test compound is added to the first well containing RPMI complete
and serial 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
* The final concentration of PBMC suspension is 1.5-2 X 10° cells/mL. The plates are
covered with sterile plastic lids, mixed gently and then incubated for 18 to 24 hours at
25 37°C in a 5% carbon dioxide atmosphere.
aration

Following incubation the plates are centrifuged for 5-10 minutes at 1000 1pm
(~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

"~ 30 maintained at —30 to -70°C until analysis. The samples are analyzed for interferon {c) and
for tumor necrosis factor () by ELISA.
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130 00011 140. 000110 150.00010. 1 160.000] 10 17+10 181* 190 1Mk 003

200: 0110 59 31 MAR 2005 WD 02/46191 PCT1USO01/ 46696 Cyt oki ne

| nducOM46%9%uman Cel | s Exanpl eLowest Effective ConcerntGBUSMI#6(9%)

Nunber | nt erf eronTunor Necrosi s Factor
250. 11 260.11 270.11 280.11 290.11 3011 31110 320.11 33110 34110

21110 220.11 2311 240. 11

3511 360 Interfaon (mand Tumor Necrosis Factor (0) 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

pg/mL.

3 Tumor necrosis factor (o) concentration is determined using ELISA kits available
from Genzyme, Cambridge, MA; R&D Systems, Mimneapolis, MN; or Pharmingen, San
Diego, CA. Results are expressed in pg/mL.

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

indicates that no induction was seen at any of the tested concentrations; generally the

) highest concentration tested was 10 or 30 pM.

Cytokine Induction in Human Cells

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

3 0.01 0.37

7 0.0001 10

8 0.0001 10

Y 0.0001 1

10 0.0001 10

11 0.0001 0.1

| 12 0.0001 1

13 0.0001 1

14 0.0001 10

15 0.0001 0.1

16 0.0001 10

17 ¥ 10

18 1 *

19 0.1 10

20 0.01 10
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381010 391010 401010 411010 4210 431010 44** 60 31 MAR 7005 WAR 2005

02/ 46143 Wisfel S CLAWED |S: 1. A conpound of the Forrm:g,c(]lfe]'smfgﬁ
wherein: X is-CHRs-, -CHRs-al kyl-, or-CHR5-al kenyl I's selected

fromthe group conS|st|ng of 15 20 25 R4- NRs CR3- NRs- Z- R6 al kyl ;
' R R6 NRs-

- R4- NRs- CR3- NRs- ‘ : _
CR3- NR5- Z- R6- heteroaryl : RO=YE erocyclyl
- R4- NR8- CR3- NRER A4 ——-=R4- NRs- - CR3- NR9- Z- R6- aI ky1
- R4- NRa- CR3- NR9-{Z- Wfke yl;  LewestRifeaRe Odgentralion (iM); - R4- NR3-
F?BSZ:Qtragt eRg-P(raE)ﬁn ?ﬁe gerrou ﬁtglffgrﬁﬁuw MDE;I;m;gE;;L;%g%l ol

21 10

22 0.1 1

23 1 1

24 0.1 1

25 0.1 1

26 0.1 1

27 . 0.1 1

28 0.1 1

29 01 1

30 1 1

3 1 10

2 0.1 T

B 1 10

34 1 10

35 1 i

36 0.1 E—

37 10 10

38 10 10

39 10 10

40 10 10

41 10 10

42 10 *

43 10 10

44 * ™
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-al kenyl; -aryl; - -heteroaryl; -heterocyclyl; PCT/US01/ AbYAR &5 31
MAR 2005 10 15 20 25 30 WD 02/46191 PCT/USO / 46696 - al kyl - Y-al kyl ;

- al kyWO02/4818eny| ;  -al kyl-Y-aryl; and - al kyl or al kerBCT/US01/46696
substituted by one or nore substituents selected fromthe group
consisting of. -OH, -halogen; N(R5)2; -CONR5)2;, -COCl_,o0

al kyl ; -WBAFISICLAIMERYS:, -aryl; -heteroaryl; -heterocyclyl;

-CO aryl; -and CO heteroaryl; each R3 is =0 or =S; .each R4 is

i ndependent |y al kyl or al kenyl, which may be interrupted by one

1. A compound of the Formula (J):

5
NH;
N7 N .

N_g
g

I

X—-0—~R;
Ry
| @

10 wherein: X is —CHR;s-, -CHRs-alkyl-, or -CHRs-alkenyl-; -
R, is selected from the group consisting of:

-R+~NRg—CR3—NRs—Z-Rg-alkyl;
-R4~'-NR3—CR3-—-NR5—Z-R5—a1kenyl;
-Re~NR¢—CR3—NRs—Z-Rs-aryl;

15 -ReNRg~ CR3;~—NRs-Z-Rg-heteroaryl;
-Re-NRp— CR3-—NR5—Z—R6—heterocyclyl;
-R4-NRs—CR3;—NRsR7;
-Re—NRs—CR3—NRg—Z—Rg-alkyl;

| |  -ReNRg-CRs—NRy-Z—Re—elkenyl;
20 -R—NR¢~CR3—NRg—Z—Rg-ary];
‘ -Re-NRg- CR3—NRg—Z—Rg-heteroaryl; and
-R4~NRg— CR;—NRg—Z—Rs-heterocyclyl;
R is selected from the group consisting of: |

-hydrogen;

25 -alkyl;
-alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
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or nore -0- groups; each R5 is independently H or Cl.10 al &}IMARQWSH S

a bondxy@lkiéie;or al keny], which may be interrupted by o
-0- groups; R7 is Hor Cl.1lo al kyl which may be interrup?ﬁ%%&&"

hetero atom or R7 can join with Rs to formaring, Reis H C -lo
al kyl, or arylal kyl; or Ri ?qg Rs can join together to forma ring;
RO is Cl.1o alkyl which € I ?uﬂ']taogether wth Rg to forma ring;

each Y is independently -ffniSf 0.2-; Zis a bond, -CO, or
-SM2-; nisOto4; and 62 31%R fg(gé@i/\o 02/ 46191 PCTIUS01146696 each R

present is independent| y-adigildtal ahd om t he group consisting of Cl1_10
al kyl, C1-10 al koxy, hydr , | ogen and trifluoronmethyl; or a.
phar maceutical |y accept abﬁ@?&%?ﬂé?%ﬂ?‘?ﬁd@yﬂmm@@mmm ssleeted of
claim|l wherein Xis -G—ﬁ-&hkud%-ﬁaﬁ&ﬂsﬁﬁngg@erei n the al kyl groups:
can be the sanme or different. 3. A conpound or salt of claiml :

wherein X is -CHzZ-CHz-. 10 4.-OK:conpound-or salt of claim 1 wherein

Xis -CH(CZHS) (CH2)- 5. ACO?BB%{[%? or salt of claiml wherein R2 is
al

H. 6. A conpound or salt of cl wherein R2 is alkyl. 15 7. A

onpound or sal t ~r ciai 1 wh¥Rgi;n R2 is -alkyl--Oalkyl. 8 A

conpound sel ected fromthe grg Sgi sting of:
N- (2-{2-[4-am n-2-(2-net hoxye @N?‘%Hl m dazo[ 4, 5-c] qui nol i n-1-yl]et

hoxyllet hyl ) N- 20 phenyl ur ea;-CO-Cy.0 alkyl
N-(2-{2-[4-am no-2-(2-net hoxyet h 1 -6, 7,8, 9-tetrahydro-1 Himdazo[ 4,
5-clquinolin-1- yl ] ethoxy} -€P1Canall¥ieny! ur ea;
-Ns;
-aryl;
. -heteroaryl;
15 -heterocyclyl;
' | -CO-aryl; and
-CO-heteroaryl;
each Ry is =0 oi- =S;
| each Ry is independently alky] or alkenyl, which may be interrupted by one
20 or more —O— groups;
each Rs is independently H or Cy.10 alkyl;
R¢ is a bond, alkyl, or alkenyl, which may be interrupted by one or more
—O- groups; :
Ry is H or Cy.19 alkyl which may be interrupted by a hetero atom, or Ry caﬁ
25 join with Rs to form a Ting;
Rgis H, Ci.jp alkyl, or arylalkyl; or R4 and Rg can join together to form a
Ting; '
Ry is Cy.1 alkyl which can join together with Rg to form a ring;
cach Y is independently O~ or ~S(0)oz-;
30 Zis abond, -CO-, or S0,

nis0to4; and
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N- (2-{ 2- [ 4- ani no- 2- ( 2- met hoxyet hyl ) - 1Hi mi dazo[ 4, 5- ¢] qui ndi | HAR 2003
et hox et h nor phol i ne- 4- car boxam de; 25

N- ( 2- f‘}?‘[lﬁﬁi | no- 2- (2- met hoxyet hyl ) - 1H- i mi dazo[ 4, 5- ¢] qUPCDAUBA4s696 | €
t hoxy} et hyl ) - N-net hyl nor phol i ne4- car boxam de,

N- (2-{2-[ 4- anmi no-2- (2- met hoxyet hyl ) -1 Hi mi dazo[ 4, 5-c]quinolin-l1-yl]e

t boxy}et hyl ) - N- needch R plegpneiyitdepemics

N- (2-{2- [ 4- ani no- 2; lhzl ¢E t box th hyI) 6 Edtfé%"?éhﬁ%“@-WW&é%{m,
5-c] qui nohn-1- 30 eth ﬁ'@‘}o alngeh yhd tifln .€a; Or a
phar maceuti cal |y asGgibapRicey MAR 2005 5 10 15 20
25 WO 02/ 46191 9. A corrpound of g ﬁ’e’?f’%) (11) wherein: Xis

- CHR5-, -CHR5-al kyl -, or-CHR5-al l cenyl Rt is selected fromthe

g R6 I
8 W ST Sl by s

CR3- NR5- %OmmtberﬂmambmdlﬂaﬁthRs CR3- NR5 Z-R6 heterocyclyl;
- R4- NRs- CR3- NR5R7;  R4- NRs- CR3- NR9- Z- Re- al kyl ;
- R4- NRa- CR3- NR9- Z- R6- al kenyl; R4- NRs- - CR3- NR9- Z-R6-aryl; -R4-NRs-

CR3:- NR9-Z- R6-Arebmpeidyk salfdlaim T Rien xR % g, R6- heterocyclyl;
110 4, A compound or salt of claim 1 wherein X is ~CH(C;H;)(CHy)~.

5. A compound or salt of claim 1 wherein R;is H.

| 6. A compound or salt of claim 1 wherein R, is alkyl.
15
7. A compound or st of claim | wherein Ry is —alkcy-O-alloyl.

8. A compound selected from the group consisting of:
N-2-{2-[4- -amino-2-Q-methoxyethyl)-1 H-imidazo[4,5-cquinolin-1-ylJethoxy} ethyl)--
20 phenylurea;
N-(2- {2—[4-amino-Z—(Z—methoxyethy])-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-l-
yllethoxy} ethyl)-N'-phenylurea;
N-(2- {2-[4-amin0-2-(2-methoxycthyl)-1H—imidazo[4,5—c]quinolin-1-
yl]ethoxy} eﬂayl)morpholinc-4-carboxamide
25L N-(2- {2-[4-ammo-2-(2-methoxyethy1)- H»lmldazo[4 5-c]qumohn— 1-yl]ethoxy} ethyl)-
: N-methylmorpholme-4—carboxam1de :
N-(2- {2—[4-am1no-2—(2-methoxyethyl)-1H-imidazo[4,5-c]quinoljn-1-yI]ethoxy}cthyl)-N-
methyl-N-phenylurea;and
| N-(2-{2- [4-amino—2-(2-methoxyeﬂ1y])-6_,7,8,9-tetrahydro—1H—imidazo[4,5-c]quinolin-l-
30 yl]ethoxy} ethyl)-N-methyl-N'—phenylurea;
‘ or a pharmaceutically acceptable salt thereof.
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R2 is selected fromthe group consisting of -hydrogen; ajl¢%Rzm5

- al kenwg oza@sv1

-al kyl -Y- al kenyl

-heteroaryl; -heterocyclyl; -alkyl- 46 :
-al kyl -Y-aryl; and 64 PCT/ US01/ 46696 %?bﬁ/%llﬁ 5005

10 WD 02/ 46191 PCT/ USO1/ 46696 15 20 25 30 -al kyl or al kenyl
substitut ed byp@&ﬁn ents selected fromthe group
Mﬂ@f)ge h( '

consi sting of
al l ey];

- het erocycl yl ;

10

15

20

25

wherein;

-CO-N(R5)2; -0CO-C _io

-COOan al kyl ; -N3 -aNﬂz, - het eroaryl ;

NZ NN

| >—r

YR
I

X—0—FR

R4

Im

X is -CHRs-, -CHRs-alkyl-, or —CHRs-alkenyl-;

R; is selected from the group consisting of:
-R4NRg—CR3~NRs—Z-Rg-alkyl;
—R4—NR3—CR3—NR5~—Z—R6—7a1kenyl;

" -ReNRg-CR3;—NRs—Z-Rg-aryl;
-R4+NRg- CR3—NRs-Z~Rg-heteroaryl;
-Re—NRg— CR;—NRs—Z-Rg-heterocyclyl;
-&—N&—CR;—NR5R7;
-R¢—NRg—CR3—NR¢—Z—Rg~alkyl;
-R4—NR3—CR3—NR9—Z—R6—a1keny1;
“Re—NRg—CR3;—NRs—Z—Rg-aryl;
-R¢~NRg— CR;—NRs—Z—Rheteroaryl; and
-R—NRg— CR3—NRg—Z—R¢-heterocyclyl;

R: is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyl,
-alkyl-Y-aryl; and
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-Cdaryl; and -CO heteroaryl; each R3 is =0 or =S; each ZRMMA%IUUS
depenq,g(% igg kyl o a~lkey'i, which may be interrupted by one or
nmor e - 0- a? s; each R5 is independently H or Cl-1U al RETAUSRBLG6S6 a
bond; al kyl, or alkenyl, which nmay be interrupted by one or nore
-0-" groups; R7 is Hor G_io alkyl which may be interrupted by a
hetero atom or R7 can -jlkylreralkehylRsbstioutédisyons of iog: MbstitSert sefoktehO

alley], or arylalkyl; o and Rs can jojn together to forma
ring, RO is Cyio alkyl %géhe%rgﬁpf?ﬂsﬁ@%@iét her with Rs to forma

ring, each Y is independentdgf;O- or -S(0)0-2--; Zis a bond, -CO,
or-S2-; ii is 0 to 4; and %ach R present is independently sel ected
fromthe group consisting of” dogen; a kyl, Cno al koxy, hydroxy,

hal ogen, and trifl uoronet hyI,‘N(Rg .a pharnmaceutically acceptable salt
theteof. 65 31 MAR 2005 10. A cSfpound or salt of claim9 wherein R2
is Hor alkyl. 11. A conpoun@OsN(®a;t of claim9 wherein R2 is

-al kyl -O-al kyl . 12. A phar naﬁg:g)u{:l calkg_onposi tion conprising a
thefapeutical ly effective anount!8f*¥% conpound or salt of claim1l
and:a pharnaceutical |y accepCaboacGaakyer. 13. Use of a conpound of

any one of clains 1-11 for the preparation of a nedicanment for
i nduci ng cyt oki ne bi osynt hesN&. 14. The use of claim 13 wherein the
cytikkine is IFN-a. 15. Use Qf,f conpound of any one of clains 1-11
for the preparation of a nedi canent for treating a viral disease.
16. Use of a conpound of anyheereamyt; cl ains 1-11 for the preparation
of a nedicanent for treati NEi o 0ep | astic disease.
, _ - terocycﬁ;-
-CO-aryil; and
_ -CO-heteroaryl;
15 each Ry is =0 or=8;
- each Ry is independently allnd or alkkenyl, whi“'h‘may be inierrupted by one
or more —O-— groups;
each Rs is independently H or C.jo alkyl;
R is 2 bond, alkyl, or alkenyl, which may be interrupted by one or more
20 —O- groups; ,
Rz 1s H or Cy.1p alkyl which may be mterrupted by a hetero atom, or Ry can
Jjoin with Rs to form a ring:
Rs is H, Cy.,g alkyl, or arylalkyl; or R, and Rg can join together to form a
ring;
25 Ry is Cy.1g alkyl which can join together with Rg to form a ring;
each Y is independently —O- or —é(O)o.r;
Z is a bond, -CO-~, or-S0;~;
nis 0 to 4; and

cach R present is independently selected from the group coﬁsisting of Cy.19
30 alkyl, Cy.;p alkoxy, hydroxy, halogen, and trifluoromethy];
or a pharmaceutically acceptable salt thereof.
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17. N I X-ORL (m wherein: Xis -CILR5-allcyl-, or-C Il R53&|M63r¥@ﬂ5-;
R3 is selected fromthe group consisting of

- R4- NRa- CR3- I NS- Z- R6-al | oy] ; - Ra- NTRs- CR3-NR, , s- Z- R6- al kenyl ;
-R4-NRs- CR3-NR5- Z-Ro aryl; -R4-N, Rg- CR3-NR5-Z-R6-heteroaryl; A

compoypd ofs L d@Bilsalsbf Blaim 0GR MARIZAQR 44Q1 15 20 25 VIO 02/ 46101
PCT/ USO01/ 46696 - R4--NR8- CR3-NRs Z- et erocyclyl;
- R4- NRg- CR3- NRsR7; - Ra-NR8- CR3- NRy-Z-R6-al lcyl; -R4-NRs--CRs-NRv

Z- R6- 3l keny sompdiard \RsaeB8 c IRY 94+HRBein Ry lis -alkle@-amgg-

CR3- NR9- Z- R6- heteroaryl ; and -Ra-NRs- CR3-NRy-Z-R6-heterocyclyl; R2
Is selected fromthe group consisting of. - -hydrogen; -alkyl;

-al kengl ; A ghativiaceutical composition comprising a therapeutically effective amount of a

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

13.  Use of a compound of any one of claims 1-11 for the preparation of a medicament

for inducing cytokine biosynthesis.
14, The use of claim 13 wherein the cytokine is IFN-a.

15.  Use of a compound of any one of claims 1-11 for the preparation of a medicament

for treating a viral disease.

16.  Use of a compound of any one of claims 1-11 for the preparation of a medicament

for treating a neoplastic disease.

17. A compound of the formula (II):

A N
X—0—x,
Ry
(I}
whereln: X 15 -CHRs-, -CHRs-alkyl-, or —~CHR;-alkenyi-;

R; is selected from the group consisting of:
-R4~NRg-CR:—NR;—Z-Rg—alkyl;
-R4e—NRz—-CR;—NRs~Z~-R¢alkenyl;
-R¢-NRs—CR3—NR—Z-Rg¢—aryl;
-Re—NRg~ CR3—NRs~Z~Rg-heteroaryl;
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-heteroaryl; heterocyclyl; -alkyl-Y-alkyl: -ail yl-Y- a3 1MAR 05
Yl S~ ]-Y-aryl; and - al kyl or al kenyl substituted by one or
more substituents selected fromthe group consisting oPCTASH/466%6
-hal ogen; -N(Rsh> -CON(R5)2; COC3_.io alkyl; -COOC3-10 alkyl;

-N3; -aryl; 30 -heteroaryl; -heterocyclyl; -COaryl; and
-CO heteroaryl; each &“M‘@stﬁs@—lﬁ—ﬂd@eﬂa@c‘gﬂlo 02/ 46191 31 MAR

2005 PCTIUSO / 46696 eagh _Rdpi S~hn dently al ky1 or al kenyl,
whi.th may be interrupt egﬁbﬁ%e(:kb‘? 7e -0- groups; each R5 is

i ndependent |y H or Clao-Ru-NRk:CRs—NRy-Z—Rg-alkyl;
i -Ra—NRs—CRs—NRs-Z—'Rﬁ—aﬂienyl;
5 Re-NRy-CRy—~NRy-Z—R s-ayl;
: -R4+—NRg— CRgnNRg—Z—Rﬁ—hetemaryl; and
-RfNRg— CR; —NRrZ—Rrhcterocyclyl;
R; is selected from the group comsisting of:
: -hydrogen;
10 ' -alkyl;
-alkenyl;
P -aryl; |
: -heteroaryl;
. - -beterocyclyl;
15 -alkyl-Y-alkyl;

-alkyl-Y- alkenyl:
~alkyl-Y-aryl; and
- alkyl or alkenyl substituted by one or more substituents selected
from the group consistin g of:
20 -OH;
-halogen;
-NRs)z;
| -CO-N(Rs)s;
o ' -CO-Cy.49 alkyl;
25 ~CO-0-Cy.yp alkyl;
Ny
-aryl;
-heteroaryl;
-heterocyclyl;
| 30 -CO-ary); and
' —CO-heteroaryl;
each R3is =0 or =§;
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R6 is a bond, or is alkyl, or alkenyl, which may be interr?ubm?ﬂ%
one oWOMBHEI%O groups; R7 is Hor C3.1 o al kyl whi ch nmeyc®esesiasess
interrupted by a hetero atom or R7 can join with R5 to forma

ring; Rsis H C3-lo alkyl, arylalkyl; or ‘R4 and Rs can join to form

aring, RO is Cl. leachlRgyd indbetlerd®n e to forma
ring each Yis mdependenthié);:| o} o? p@?g?ﬂkgﬁ?%ﬁh@y%&mp@@}bymc
or-SC2-; i is O t¥ MOread geaps; R present is independently selected -

from the group consgss Clao al koxy, hydroxy,
hal ogen and trifl uorofr]rets%y]ﬁa ndegﬂﬁﬁ-g?r ‘c’@ﬁq‘}’eal | y acceptable salt

thereof. 18. O R NRésabopdwnib a8yl! diafe m‘“h&
whergin: X is - CHR5- R5- al kagltyene 5' &s%a\aéﬁel]&lt%gyoﬁmi s
sel ected fromthe g‘P‘?fﬁp tERPSSt i ng of . -R4 NRs - CR3- NR5 Z- R6- al kyl ;

RN O NS 2 G, o R A s
- R4- NRs- CR3- NR5R7i 168 vath RARf@R{ringRa- NRs - CR3- 1VRy- Z- Re-al | eyl | |
- Rn-NRs- CR3- NRy  Z- R&l?h‘ E; 10 aiky] arylalkyl; or Ry and Rg can join to form aring;
Ry is Cy.yp alkyl which can Join together with R to form a Ting;
10 cach Y is independently —O— or =S(0)or~;
Zis a bond, ~CO—; or =S0-—;
nis 0 to 4; and .
each R present is mdependenﬂy selected from the group consisting of C; 0 |
~ alkyl, Cy.yp alkoxy, hydroxy, halogen and trifluoromethy]; .
15 . or a pharmaceutically acceptable salt thereof,

18. A compound of the formula avy:

O\-
NF N
I >
NN
X—0—R,
Ry
)

20
wherein: X is ~CHR;-, -CHR;s-alkylene-, or ~CHRs-alkenylene-;
R; is selected from the group consisting of:

—R4—NR3—CR3—NR5—Z—R5—-aIIqu;
“R4—NRs-CR3—NRs—Z~Realkyl;

25 “ReNRg~CRy;—~NRs~Z-Rg-aryl;
-R+—NRg~ CR; —NRs—Z-R¢—heteroaryl;
~Re—NRs~C R3—NRs-Z-Rgheterocyclyl;
-Re—NRg—~CR;—~NRsR;
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- R4- NRs- CR3 - NR9- Z-R6-aryl ; -R$--NRs- CR3- NR9- Z- R6- het er oy | MAR 28
R4- NR5- CR3- NR9- Z- R6- heterocyclyl; each Y is independently -0- or
-5(0)0-2-; Zis a bond, -CO, or -S2--, each R4 is independently
al kyl or allcenyl, which nay be interrupted by one or nore -0-
groups; each R5 is independently Hor C-]Jo alkyl; R6 is a bond, or
is allg9, or alkenyl, whRcthRsa§RpeNRatZrRupikgll by one or . nore -0-

groups;, R7 is Hor C3_ip aldcyl, whic y be interrupted by a betero
atom orR7 can join w t% ggi"f%ﬁ? %‘;’r‘nﬁﬁ@ﬁ“’?@ is H C-Jo alkyl, or
aryl al kyl; or R4 and %-m@%imgq_%@aﬂ.ng, -NO S= M v~~~ o~

~~~++..uUu jG n together N~111111Q to forma 11139'. nis 0 to 4; and
each R present is indepdfcdiet fReelFet&dRiristeraand; grdoup consi sting of

Cao alkyl, G _)o al koyy, wpal pgen,gnd,tri f.l voronet hyl; or a
phar maceut i cal |y accept abl & &a ?‘%F}@Q’e fi{ﬁ‘]}.’ﬁfém,&y Har maceut i cal
conposi tion conpri saeigY & indepeadety -oaldr ySEhfecti ve anount of a
conmpound or salt of, cl ai na 9 %rld a pharmaceutically acceptabl e carver.
69 Z1s a bond, - , 0r~SDOz-; ‘
each Ry is independently alky! or alkeny), which may be interrupted by one
or more —0O- groups;
each Rs is independently H or Cy.39 alkyl;
Rgis a bond, or is alkyl, or alkenyl, which may be interrupted by one or
more -O- groups; ' '
Ry is H or Cy.p alkyl which may be interrupted by 2 hetero atom, or R can
join with Rs to form a ring;
Rg is H, Cr.y0 alkyl, or arylalkyl: or R, and Ry can join to form a ring;

. P L S . T o SN IR .
-3¢ BUGYY WDISH Con jOin togethel Wil Rg 10 form a ring;

93
s
.

o i
n1is 0 to 4; and

each R present is independently selected from the group consisting of Cy.0
alkyl, Cy.yp alkoxy, halogen and trifluorometbyl;

or a pharmaceutically acceptabie salt thereof.

19. A pharmacentical composition comprising a therapeutically effective amount of 2

compound or salt of claim 9 and a pharmacentically acceptable carrier.
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