1 0 MAY 2005 WD 02/46188 PCT/ US01/ 46359 Am do Ether Substitut egﬂ A 7005
| m dazoqui nolines Field of the Invention 5 This invention rel at M

i m dazogwOmwoMe188 conpounds that have ether and am do funkCT/08@I68%9 at
the I-position, and to pharmaceutical conpositions containing such
conpounds. A further aspect of this invention relates to the use of
these conpounds as inmunonodul ators, for inducing cytokine

bi osynthesis in animals, and in the treatnment of diseases, including
viral and neopl astic di seAsudo E!LIGr@ab*@gﬂbdrlmléﬁzouhewhmﬁent| on The first
reliable report on the | Hinidazo[4,5-c]quinoline ring system Backman
et al., J. Og. Chem 15, 1278-1284 (1950) describes the synthesis of
l-(6- met hoxyreﬁdoﬂubwehﬂg_) 2-met hyl -1 Hi m dazo[ 4, 5-c] qui nol i ne for
possi bI e use as an antipmalarial .15 agent. Subsequentl synt heses
various substitu a*rnvputr%féa%&?ztmsdae?quefm ling FPRBRIIGE Ml havg 5 'taéﬁafm@?
exanpl e, | afu'ﬂcﬁt;naﬂ{y at thé1-Pflon GRET pﬂar&aoeuﬂ&] c&Zpo%?hcfngg?fmmmﬁﬁﬁhhes' zed
the conpound 1-][2- -plperlg 1)ethyl]-1H i m dazo[ gquinoline as a
possi bl e ammmnwwamheaasdeqtaf diisovmum welalesge the, usméthesemmnmdses

al., Chem Abs 436 epprted sev

2 oxo m aar BUATRR R et g BB RGBS RRE, S0 indperentmentol
Chem 18, 158&35&:5%1@&@8&:):].anh&%@]i@pﬁi‘s&ﬁds certain 2-oxoi n dazo[ 4, 5-
clquinglines. Certain IHimdazo[ 4, 5-c]quinolin-4-amnes and 1- and
2-substituted derivatives thereof were later found to be useful as
antiviral agedlofoudt SMELAAhgPTs and i mmunonodul ators. These are
described in; 1Tnier alrta, U S. Patent Nos. 4,689,338, 25 4,698, 348;
4,929, 624; 5, 037!'odst Eliabbgenmion the 346 Mt 4ahelaBingBY, Hrerystam) Berkmahi ch

t f t
?Let hlenfcn){ 8%; ?‘i F%rge(fl H%H' ! ?ylz'?? 1?{43@]951)\;, gl%gpgsa@g Q;fdtl&dfs%f glf‘eiﬁ%’y%i es
napht hyri di qnanalmammmsmyll-lﬂ:‘hmnlnz;lﬁé.d—cllqi',lrﬁﬂmi fqa;pnsaﬂ:lnusb—asanmmalaMd I

H i m dazo[ qul nol j n-4-am nes havi er..cont ai
subst Idlguentég ept. § Wu%ly syntheses of vanous su urutede] :mldazo[& ?c?qmgohnes were

reportcd For examplc Jain et al, J. Med. Chem. 11, pp. 87-92 (1968), synthesized the

compound 1-[2-(4- pnpendy})ethyl] -1H-imidazo[4,5-¢]quinoline as a possible

anticonvulsant and cardlovascular agent. Also, Baranov et al.,, Chem. Abs. 85, 94362

(1976), have reported several 2-oxoimidazo[4,5-c]quinolines, and Berenyi et al,, J.
20 Hctcrocyc]ic.Chcm. 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5-

clquinohnes.

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

25 4,698,348, 4,929,624; 5,037,986, 5,268,376, 5,346,905; and 5,389,640, all of which are

1ncorporated herein by reference.

There continues 1o be interest in the imidazoquinoline ring system.

30 Certain 1H-imidazo[4,5-¢) naphthyridine-4-amines, 1 H-imidazo [4,5-c] pynidin-4-

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



WO 02/ 46188 PCT/ USO /46359 at the | position are known. These arzo 005
described in U S. Patent Nos. 5,268, 376; 5,389, 640~ 5,494, 916; dMW
99/ 29693WO04K148e t hese attenpts to identify conpounds thRCTAISH1/WSET ul

as inmune response 5 nodifiers, there is a continuing need for

~ conpounds that have the ability to nodul ate the immune response, by

i nducti on oft iyt gléifien ficdaywh hEhéss aprdegirived inT@ShRIM M Mos. 5, Z68mmr y of the

| nventi on new cl ass of conpounds that are useful in
i nduci ng c;//'tgt;g%go’l%%dgyﬂdh‘gg%g %% ni nal s. Accor di ngly, this
invention provides imdazo[4, 50clquinoline-4- anne and

tetrahydroi m dazo[ 4, 5-cjquinoline-4-am ne conpounds that have an ether
cont ai ni ng substpﬁ-‘iﬁé‘ﬁﬁheé@ atemepts to-1gergift mmmoufrdsehmarmmufuﬂss ameundatspoed by

Formul as (1 are d detail .infra.

corrpounds sh {;H% g’ %ee'ﬁgrc 3?t'""§qgrn38$EqI§Pm? aﬁfﬁ ¢ fligz ’]WNmQ—dJ"ﬁ&&eN
X -0- R whénmine téspobe, bRZnduatish dr'fo@foemesnddﬁﬁhdmdarBﬁkem@cﬁaﬂfsm@ach cl ass
of conpounds having Formulas (1) and (11). The conpounds of Formnul as

(1) and (11) are useful as inmmune response nodifiers 20 due to their

ability to Sm%e%%gyghglqhg@m&nosynt hesi s and otherw se nodul ate the

i nmune response ed to animals. This nmakes the conpounds

useful in the tWédlﬂH@ﬁ)ﬂmd)ﬁnanbss@tcymﬁurdsﬂﬂlammsﬂulsucﬁduamgwmhinc

di seaggs an re hve to. such. ch an t.he i mrune
SRR if el AL FOBRNG Iice' e Retidht Pogroth npuSPe P

response nvent 1 on

cont ai ni ng amme and termbyﬂmmﬂ@@@[ﬂsB—cmdioflyé-m@nﬁrm%ﬁﬁiﬁis thd avieinh@gs of
i nduci ng cyt oki.ne bi ost\(’nt hesis 2,10 MAY 2005 WO 02/46188
PC T/ USQl / 4E°pkdmng substituent at the 1-position. The compounds are defined by Formulas (1)

and(lI}, which are defined in more detail infra. These compounds share the general
structural] formula: .
15

R

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

The compounds of Formulas (1) and (II) are useful as immune response modifiers

20 due to their ability to induce cytokine biosynthesis and otherwise modulate the immune

response when administered to anmimals. This makes the compounds useful in the
treatment of a variety of conditions such as viral diseases and tumors that are responsive 1o
such changes in the immune response.

The invention further provides pharmaceutical compositions containing the

25 immune response modifying compounds, and methods of inducing cytokine biosynthesis



inan animal, treating a viral infection in an animal, and/or thiAY 35
a neoplastic disease in an aninmal by adm nistering a conpound of
Formul aWQy2/#118% 1) to the animal. In addition, the inveRGIBUSHPHGIPdes
met hods of synthesi zing the conpounds of the invention and novel

i nternedi ates useful in the synthesis of these conpounds. 5 Detailed

Descri pti onnah atifal,|tredei 4 Gl Afedt®A in ST REMSLdV &R treat ahi%\éﬁlaitfl'—ﬂ"s@ase in
certain corrgound t hat .i nduce cyt oki ne _ bi osynt hesi s ‘and nodi f he

i mune r esF8ABENA! By 2dministeined oM pewRibeftieasularia or Be theaninead by For mul as

(1) and (11) as 0

i nvention, whi crlﬁ E%ogﬁ hegﬁ%eé)ﬁgn g&wg@mgm h&;ﬁ%ﬂﬁp&%# Q?ﬁ%‘?ﬂun&sgme

- posi ti on, inMeptierepmdsmnat mtbringdifor wsafuhin(thy synid2is ofihbbe compB2ndsN  X- 0- R,
15 whefein: X is -CHR5-, -CHR5-al kyl-, or -CHR5-alkenyl-; R is
selected fromthe group consisting of -R4-CR3-Z-R6-alkyl,

- P~- CR3- Z- IRt filddaesiipBbn of the GrienfiolS- aryl ; - R4- CR3-Z- & heteroaryl ;
_R4- CR3-Z- R6- het erocyclyl;, -R&-CR3-Z-H “R4-NR7 - CR3- P6- al kyl; 25

"R4- NR7 - - - Réxsé]?%lﬁwd earlienve\raye fpumd Rgriaalp ggmpounds that induce cytokme
- R4- '\_IR7' ) %sﬁﬁh% ﬂﬂ%&bthglﬁgum&pgggﬁn anmimals. Such compounds are

represented by Formulas (I) and (1) as shown below.

10 Imidazoquinoline compounds of the invention, which have ether and amide

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

NH,
N
N e
| \>'R2
T
X—0-—FR,

()
15
wherein: X 1s —CHR;-, -CHR;-alkyl-, or -CHR;-alkenyl-,
R, 1s selected from the group consisting of:

-R¢—CR3~-Z-R¢—alkyl,
-R4—CR;-Z-R¢—alkenyl,

20 ' -R4~CR1~Z-Rg—aryl,
-R—CR;3-Z-Rs—heteroaryl;
-Ra~CR;-Z—-Rg—heterocyclyl;
-R—CR;-7Z-H;
-Ra—NR; —-CR3-Rge—alkyl;

25 ~R4—NR; -CR;-R¢—alkenyl;
-R4~NR;—CR3—Rg-aryl;
-R+—NR~CR;-Re-heteroaryl,

3



WO 02/ 46188 PCTYUSO1/ 46359 - R4- NI R7- CR3- & bet erocyclyl; and - R40 MAY 2005

- CR3- RS; i s independently -NR5-, -0-, or -S-; R2 is selected
fromt hewgfogaﬁégonsi sting of 5 -hydrogen; -alk-y],. -al RERPSO1HGI3L )
-beteroaryl; 10 -heterocycly]; -alkyl-Y-alkyl; -alkyl-Y-alkenyl;

-al kyl-Y-aryl; and - alkyll or al kenyl substituted by one or nore
substituents selected 15-RedRtGR:dwdstereyalyl;sndng of -011; - hal ogen,
-N(R5)2; -CON(Rs)2; 20 -£0,6 . kyl; -CO0-C-io alkyl; -N3;
-aryl; -beteroaryl; 25 -bé er&c}%ﬁ’?l“ﬁ -CO-aryl; and -CO heteroaryl;
each R3 is =0 O =S; ecaelch iFhdémmndeantepiRAenD-yoralskyl or al kenyl, which
mey be interrupted by, A0S i fom T moup tonSeing
5 -hydrogen;
-alkyl;
-alkenyl;
-aryl,
-heteroaryl;
10 -heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
- alkyl or alkenyl substituted by one or more substituents selected
15 from the group consisting of:
-OH;
-halogen;
-N(Rs);
-CO-N(Rs)z;
20 ~CO-C;.\p alky};
~CO-0-Cy.ip0 alkyl,;
-N3;
-aryl;
-heteroaryl;
25 -heterocyclyl;
-CO-aryl; and
-CO-heteroaryl,
cach Ri i5s =0 or =5;
each Ry is independently alkyl or alkenyl, which may be interrupted by one
30 or more —O— groups;
each Rg is independently H or.Cl.m alkyl;

Rs 15 a bond, alkyl, or alkenyl, which may be interrupted by one or more



each IRS is independently HO Cl-10 alkyl; R6 is a bond, al kyg{] %2005
al kenyl, which may be interrupted by one or nore 4 10 MAY 200

02/ 4618 PEH 8D | 46359 - O- groups; R? is H, C1-10 al kylPCHS01/46339
arylalkyl; O R4 and R7 can join together to forma ring; RBis Hor
Cl-10 alkyl; or R7 and R8 can join together to forma ring; 5 each Y
i's independent | y-Q-Oprods; -S(0Oo0.2-; nis 0 to 4; and each R present is
i ndependently sel ecte fromthe roup consisting of CL.10 alkyl, C.lo
al koxy, hydroxy, hal & éﬁHaﬁdIO?F‘D’?IOUWBH@ﬂ 19y Ra a Racqahamﬁa&eéhﬁrutcc@nny
acceptabl e salt jhereof. 10 The invention also includes

t et rahydr oi m dazoqui nol i ne conpounds that bear an ether and arnide
cont ai ni ng substit ues isH of B dlalkyhosiRzizntiRg Sughin together to form a ring;
tetrahydroim dazoqm noI i\nhe unpds_are resent ed by Fornmula (11):
ND NN - R2 FachyY @pﬁep’éﬁ q’.[I?‘\Rhé( "X is -CHR5-,

- CHR5- al kyl -, or 04855@&(}(@@)13 R, is select ed fromthe group
consisting of: -R4-CR3- Z- R6- al kyI 20 - R 4- CR3- Z- & al kenyl ;
-R4-CR3-Z-F. 6-aryl ; caqgR PRSEIY 1SRB qum%g%}qc{ed from the group consisting of Cy.1¢

alkyl, C,.10 alkoxy, hydroxy, halogen and trifluoromethyl;

or a pharmaceutically acceptable salt thereof.

10
The invention also includes tetrahydroimidazoquinoline compounds that bear an
ether and amide containing substituent at the 1-position. Such tetrahydroimidazoquinoline
compounds are represented by Formula (II}:
NH,
N
N ‘e
| >—r
2
X N
I
X—0—R,
R/
15 (1)
wherein: X is —-CHR;-, -CHR;-alkyl-, or -CHRs-alkenyl-;

R, is selected from the group consisting of:
| -R4~CRi-Z-Rs—alkyl;

20 -R4—CR3~Z-Rg—alkenyl;
-R4~CR3—Z-Re—ary);
-R4~CR3—Z-R¢~-heteroaryl;
-Ri—CR3—Z-Rs—heterocyclyl;
-R+~CRy-Z-H;

25 -R4—NR7 —CR;-Rs—alkyl;
-Rs—NRy —CR3-Rg—alkenyl;
-Re—NR7—CR;-Rg-aryl;



-R4- CR3- Z- R6- het erocyclyl; -R4-CR3-Z-H 25 -R4- NR7 - CR3- & al kyI1;0 MAY 2003
- R_4~NR§V- @? -alkeny); -R4-NR-t-CR3-R6-aryl; 5 10 MAY 2005 WO
02146188"%® ‘U% / 463: S9 - R4- NR?- CR3- R6- het eroaryl , PCT/US0I/6359

- R4- NR7- CR3- R6- hetcrocyclyl; -R4-NR7 -CR3-RS; each Z is independently
-NR5-, -0-, or -S-; 5 R2is selected fromthe group consisting of
-hydrogen; -alkyl; - al kelRaiNR:—CRyHe-hetgoariilet eroaryl ; - heterocycl yl ;

-al kyl -Y-al kyl -al kyl -Y- _g@l| n 5.8 -Yraryl; and 15 - al kyl or
al kenyl substituted by one}%’olrmir%t)ﬂr"g‘3 sﬁﬁgﬁse?%ﬂr)cdgﬁis selected fromthe

group consisting of -OH -Rh&Rg€R:-RMN(R5)2; 20 -CO-N(R5)2; -COCl1.10
alkyl; -C0-0-cl.lo ac'ac‘@% %s inaé’\p!seﬁdently -NR:s—, -O-, or =5—;
5 R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
-aryl;
10 -heteroaryl,;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
15 _-alkyl or alkeny] substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
) -N(Rs)2;
20 -CO-N(Rs)z;
-CO-C,. g alkyl;
~CO-0-ci1.10 alkyl;
-N3;
-aryl;
25 -heteroaryl,
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl,
each Ri15 =0 or =5;
30 each Ry is independently alkyl or alkenyl, which may be interrupted by one
or more —O— groups;
each Rs is mndependently H or C. g alkyl;



-aryl; 25 -heteroaryl; -heterocyclyl; -COaryl; and -CO hetled MY Jilh
each R3.is =0 or =S; 30 each R4 is independently al kyl or al kenyl,

whi ch nYPBE4GI88 errupt ed by one or nore -0-- groups; eachCRESS1/46359

i ndependently H or C1.10 alkyl; 6 10 MAY 2005 WD 02/46188

PCT/ US01/ 46359 R6 is a bond, alkyl, or alkenyl, which nmay be
interrupted by one oRsmox bond, Blkylpoatpayl, Rhidhsndy, beGhtedkOp@h kY bne Gmore
arylal kyl; or R4~and R7 can join together to forma ring;"5 R8 1s H or
Cl. 10 alkyl; or R7 BA®Rs can join together to forma ring; each Y is
I ndependent|ly -0- or R+& B)0; 2alkyD ot 2041 d h.R.present |s

| ndependently sel ected frZJmI ]t%heyéroﬁlg a@%hé’??‘f ?’ﬁ%‘ﬁ%?ﬁég‘-”ﬁﬁgﬁ“‘aef LonyfT“ &1. 10
al koxy, hydroxy™®&al ogen, and ttifluoronethyl; 10 or a pharmaceutically

acceptabl e salt therqot. Pre A he Conpounds ounds of the
i nvention can be preggrsedOagé'g’?@laﬁrfgoq?ﬁéﬁle%‘t?ai“é?\’%‘?gﬁétq% &g R R2,
R3, R4, X, Z and n atahaéisdeddpaeiindpevecarsioR,;| is -116-al kyl,
-116-aryl, -R6- 15 hete 'yl -or -R6-heterocyclyl where R6 is as

defi ned above In ste%ls(%%ﬁo%nﬁeaction Scheme | a

| Hi mi dazo[ 4, 5- c) quj €ih R preydnt RligRBdely selefcl# %?ﬁ]ei | Kyl ith a
hal i de of Fornula Xl to provide a PH—i mydsgzo[e4, 507 C &?ﬂ”ﬁé:él}gﬁﬁ‘%ggf 10

et berof Formul a X | .2%¥eCalo@diwsy, hydroxprhaisizan, Xnd sifheaahetylni t h sodi um
hydride in a suitablg Ve tenSdd N-di pet hyl formami de to form an
al koxi de. 20 Al ternatia\s}gilay, tlr]\e gpﬁgc%?%&geéglnh &°F or ned by addi ng the

al cohol to a biphasic m xture of

Preparation of the Compounds

Compounds of the invention can be prepared according to Reaction Scheme 1
where R, Rz, R;, Ry, X, Z and n are as defined above and Riy1s -Rg-alkyl, -Rg-aryl, -Re-

15 heteroaryl or -Rg¢-heterocyelyl where Rg is as defined above.

In step (1) of Reaction Scheme I a 1H-imidazo[4,5-c]quinolin-1-yi alcoho) of
Formula X is alkylated with a halide of Formula XI 1o provide a 1H-imidazo[4,5-
cJquinolin-1-y! ether of Formula X11. The alcohol of Formula X is reacted with sodium
hydride in a suitable solvent such as N,N-dimethylformamide to form an alkoxide.

20 Alternatively, the alkoxide can be formed by adding the alcohol to a biphasic mixture of
aqueous 50% sodium hydroxide and an inert solvent such as dichloromethane in the
presence of a phase transfer catatyst such as benzyltrimethylammonium chloride. The
alkoxide is then combined with the halide. The reaction can be carried out at ambient
temperature. Many compounds of Formula X are known, see for example, Gerster, U.S.

25 Patent 4,689,338; others can readily be prepared using known synthetic routes, see for
example, Gerster et al., U.S. Patent No. 5,605,899 and Gerster, U.S. Patent No. 5,175,296.
Many halides of Formula X] are commercially available; others can be readily prepared
using known synthetic routes.

In step (2) of Reaction Scheme ] a 1H-imidazo[4,5-c]quinolin-1-yl ether of

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

X111 using a conventional oxidizing agent capable of forming N-oxides. Preferably a



aqueous 50% sodi um hydroxi de and an inert solvent such as 1 0 MAY 2005
di chl oronet hane in the presence of a phase transfer catal yst such_as
benzyl t r VREEHH 1 3Emmoni um chl ori de. The al koxide is then cﬁéyuﬁg’d*%"{ h

t he hal i de. The reaction can be carried out at anbient tenperature.
Many conpounds of Fornula X are known ' see for exanple, Gerster, U S
25 Patent 4°B§on fmeomeonnd of Eamuleeddlin shidselopn spemidided ssinggp-known

synt hetic r ter et al., U S. Patent No.

5, 605, 899 an%rr%és”""?gg‘zggagd%ﬁg’i’%c’t%‘T\%"” "$75, 296- Many hal i des of
Formul a X) are mmmbﬂkbacnarvﬁcﬂe&blle,1Hﬁnh@ﬂz@[-i;ﬂﬂ]qbﬁ;ohﬁ@mlo)hd%rdfpar ed
usi ng kno h hl c rout In steg, lgnb#a of Féactl on Schene

| Hi i dazo[ )?‘3 Hyrpate FO ProYide hdp AHHIPLp- %W‘qes‘)f(f?l'rﬁ‘i"%ed to
provide a IXIH'\’«}m:ldﬁza%Lﬂge%u&])ﬂiUrﬂma']ngrc?%)m@cﬁ@cs?f I agfl mFﬁg #11] ofiSing a
conventional oxidizing agent capable of formn OXI erably a
7 10 MAY 2@@5ﬂulmﬁ!bmmemsylmme/ndmgn)sr@mmgdm mﬁdlat wuhpommmﬁg
Formul a ) W,j0,¢ enzoi c..aci d
by ent “EDnorSlEREE 1P e ARG Sh N G TaBR AR BT BNAR R
IHim dazo[agqrﬁ Bhicpbiernol/lating @dnmxmcdkﬁiemikyl I%oamldu&foﬁgll lchlorigesg@ignat ed to

provide a | Himdazo[ 4, qui nol i ne, of For nul 5 XIV which is
a subgenus bB?cz?’lfF% i}ﬁ(’"ﬁ{ 5‘6@3'}65%%?% 9 't?]%%flll%@ylafh&ﬁiﬁbund of
For mui@ Xl lAryMd)fdhyRehléreaek altelpmge@af mmat@dleﬁéaenm(w ERlofi 828 i 030prefRere BT pAHICE
with an am nating agent. Part (hla of step i nvol ves reacting an

N- oxi de of (BgH ﬁﬁpé3)>mqlvwwtlaa @mda@t.qﬁgart é@;@'ﬁb an ggesuefiaa agupdtdei ng
agents incl Fl%ﬁ i Kﬂbie angﬁatﬁiﬁégéﬁé 1?19]5]5(% rﬁﬂbxﬁﬁ gﬂ?sm(t fbrm of ammonium

benezenesul chl oride anesu ony oride, p-toluenesulfonyl
chl oride). hwomg/)l @d)aﬁmuyllmrm kel (4. glemlapmumrceﬂ:emte,chmmomum bicarbonate,

vol ves. r ATRn i YhosPibd o R ro R i e g, e eaetibh e grebE” ()
am nati ng cagedbdut bSlﬂliS@]biT@ BN idxidel of Fog@nXH] i ivele s@vgidRich a6e. g., in

The form of dro i de and anmoni um sal t , .anmpni um
car bonat e, 5%?}% %1"[”8 m“%ﬁ&ﬁﬁﬂ%ﬁﬁﬂb‘g%af'%§he"%‘w6¥1?4ﬁwg the
hydr oxi de laéyld’!fngfa@élﬁed'he gﬁauaaasbhmamnmgfaeé@mme shit teRdot catbOMEIaRY

di ssolving the N-oxid Formula XI'Il in an inert solvent sucb as

di chl orom éf'ﬁ%lﬁe“’e“a‘dﬂﬁh‘@etf‘% am nating agent to the solution, and then
sl ow y addi ng thﬁemﬂﬁ%ﬁﬁ%ﬂeﬁ%)%me camgowm%ac‘?iﬁggn RGEABS Rt neR! | Y

accept abl e salt thereof can be I'so
XTI with an isocyanate and then (s} hydrolyzmg the resulting product. Part (i) involves

reacting the N-oxide with an isocyanate wherein the isocyanato group is bonded to a
carbonyl group. Preferted isocyanates include trichloroacety! isocyanate and atoyl
1socyanates such as benzoyl isocyanate. The reaction of the isocyanate with the N-oxide is
carried out under substantially anhydrous conditions by adding the isocyanate to a solution
25 of the N-oxide in an inert so]vent such as chloroform or dichloromethane. Part {11)
involves hydrolysis of the product from part (i). The hydrolysis can be carried out by
conventional methods such as heating in the presence of water or a lower alkanol
optionally 1n the presence of a catalyst such as an alkali metal hydroxide or lower
alkoxide. The product or a pharmaceutically acceptable salt thereof can be isolated using

30 conventional methods.



using conventional nethods. Alternatively, step (3) may be carr{ @MAp a0,
by (i) reactlngﬁan N-oxide of Formula 20 XIlIl with an isocyanate and

then (iiWOHdf

yzing the resulting product. Part (i) invBCHAS01/46359

reacting the N-oxide with an isocyanate wherein the isocyanato group is

bonded to

a carbonyl group. Preferred isocyanates include

trichl oroacetyl isocyanate and ar oRkeactios 8cheatedt es such as benzoyl
i socyanate. The reaction of the isocyanate with the N-oxide is carried

out under

to a solution 25 of

or dichlo

part (i).
such as;

optionally in the

hydr oxi de

substantially anhydrous conditions by adding the isocyanate

heyN-oxide in an inert s 5vent ch,as chlorof orm

P rt}gmg + HavRlares Ay, eyprpduct from
can be carri€d out by co al ‘fret hods

helpresence of water or a | | kgnot

eseffce of a catal yst such as'a | kaly met al

or lower al k&% de. The product or a phar maceufi cal | y

ronethaneﬂ
The hy
‘heat i

-2

acceptabl e salt thererwf can be isolaked using 30 g@nventR,@RaZ-Ryet hods.

8 10 MAY 2005 WD 02146188 PCTI USO /46319 Reaction Schene | N +
Hal-R -CR,-Z. R, JNN11 1 N>-R2 R, (' I NNn XRhr X6H6 1 X X1
X11 R -CR3-Z-R, 1 (2) N>2 (3) 0, N\ ~~rN \-R 14, | ~R2 |
~_(I'N H2 2)
NH,
NN, (3)
R s
l/ N>‘"2
!
R; X
7
R,-CR,-Z-

10

15

20

Compounds of the invention can be prepared according to Reaction Scheme 11
where R, Ry, Ry, R4, Ry, X and n are as defined above and BOC is rert-butoxycarbonyl.

In step (1) of Reaction Scheme II the amino group of an aminoalcohol of Formula
XV is protected with a rerr-butoxycarbonyl group. A solution of the aminoalcohol in
tetrahydrofuran is treated with di-zert-butyl dicarbonate in the presence of a base such as
sodium hydroxide. Many aminoalcohols of Formula XV are commercially available;
others can be prepared using known synthetic methods.

In step (2) of Reaction Scheme 11 a protected aminoalcohol of Formula XV1 is
converted to an iodide of Formula XVII. lodine 15 added to a solution of
triphenylphosphine and imidazole in dichloromethane; then a solution of a protected
aminoalcohol of Formula X VT in dichloromethane is added. The reaction is carned out at
ambient temperature.

In step (3) of Reaction Scheme Il a 14-imidazo[4,5-c]quinolin-1-y! alcohol of
Formula X is alkylated with an 10dide of Formula XVII to provide a 1 H-imidazo[4,5-
c]quino]in-l;yl ether of Formula XVIII. The alcohol of Formula X is reacted with sodium

9



R(RI AX 66 11 XVR-CR3-Z-R, X111 K4-i-R3-Z-R11 5 CohPpMMd2805

of the i ] can be prepared according to Reaction Schene 11 where
R R2, R %%}‘R 1, X and n are as defined above and BO®GILUSV1H63S9
tert-butoxycarbonyl- In step (1) of Reaction Schene 11 the am no group

of an am noal cohol of Formula XV is protected with a

t ert - but oxydNdmdsip e syrablgsolensakchas NiN-gfmethyd foamrimida lte foimol anjatkox@le. The
t et r ahydr of i r | t - hut dicarbonate.in,the .
presence of qgﬁ%alggd&seggﬁthgglwgygisgﬂ#{]ﬁﬁé‘ra(gn%"ﬂ%.kc eﬁlﬁj "é'mAﬁ %tlhﬁg%%{?%" i
For mul a XV a&pmpleenhereaitanliysiavediat abtleyatedotineeratuesai | O@Cpr epar ed usi ng

known synt hetic thods..ln ste 2 f Reaction Schenme, 11 a protected
ani noal zohol of srt‘?ﬁ,u@go _BCT'E" g@%ﬂ%éf‘l’ é‘g“f“b‘}a ?{Qideﬂ'ﬂ%"‘H‘f"ﬁb"r‘_ﬁﬂloé XVI L
| odine §s agdgpuis xvalxspéxiaihmo%oﬂ%é m%m%m,@q?mwﬁle%ﬁkﬁiﬁgpe gf‘ii’o%ﬁla' n

di chl oronet hane; then a solution of a protected "am noal co

For mul a XVI XX uging plcopwtionnd aeidizengagaeidapatieofifeaming DroXidesc Braférablyout  at
anbient te ) f it . .

| H- i i dazoﬁ%%ﬁﬁi °r?<¥)rr'5f’§n’i°i‘&y}f°%§1‘@%\?ﬂg%hgg"o‘?ﬁﬁgﬁﬁg%S’I“EQT ated with
an i odi de ofthleopemokpbedxbit atid apanshierdaeeraperatbtei i dazo[ 4,5 20 c] quinalin-|
-yl ether of Forpula 1 11. '.Me,al cohol . Formul is.reacted with
sodium 9 10 I\/AYW V@ﬁfy’%ﬁ%ﬁmﬁgﬁF@%‘ﬂﬁ%ﬁ% H’I“_F’H‘%‘:'%ﬁ"’é’@_l&‘ftabl e
sol ventd sucFoasulNXk 6 aiihityd foosrowad 8 eHtimidae6[@) B q@h&mi - dRine T onh@di de

I s added to_the al koxi de solution at anbient tenperature. After the
addi tion i sXeotpn &) Evehes Hieaetingrk Gosmpeund oidiprmula 3 Xayithan acylating agent

t enperat ure,fgi ; o 2 ReR0kd h : .

H-i i dazo[ 4. o o ‘859%‘1‘1% ‘?’E?’%&ng{ra ToRguhackl 89R G} b1 fled (5) inyolves, |
provi de a | reachng ahd¥-of e 5f EdmpuuilanBIX methBhacyatie agéntFSnitabiiaacyldtXg uginteg a
conventi onal Ldivzi f rm.n oxi,des. Preferably. a
sol ution of lmé:mé%g%gt %galg% E%?%ﬁga%l (?'ﬁ"?j%neézﬁqeg?lo%"éﬁfr(%q?%debwt f"%eé@?%néf ng
3- 15 chloride, p-toluenesulfonyl chlonde). Arylsulfonyl chlorides are preferred. Para-

toluenesulfonyl chloride is most preferred. Part (i) of step (5) involves reacting the
product of part (1) with an excess of an aminating agent. Suitable aminating agents
include ammonia (e.g., in the form of ammonium hydroxide) and ammonium salts (e.g.,
ammomum carbonate, ammonium bicarbonate, ammonium phosphate). Ammonium

20 hydroxide is preferred. The reaction is preferably carried out by dissolving the N-oxide of
Formula XIX in an inert solvent such as dichloromethane or 1,2-dichloroethane with
heating if necessary, adding the aminating agent to the solution, and then slowly adding
the acylating agent. Optionally the reaction can be carried out in a sealed pressure vessel
at an elevated temperature (85-100°).

25 In step (6) of Reaction Scheme II the protecting group is removed by hydrolysis
under acidic conditions to provide a 1 H-imidazo[4,5-c]quinolin-4-amine of Formula XXI.
Preferably the compound of Formula XX is treated with hydrochloric acid/ethanol ai
ambient temperature or with gentle heating.

In step (7) of Reaction Scheme I a 1H-imidazo{4,5-c]quinolin-4-amine of Formula

30 XX1 15 converted to an amide of Formula XX1I which is a subgenus of Formula I using
conventional synthetic methods. For example, a compound of Formula XXI can be

reacted with an acid chloride of Formula R, ;C(O)CI. The reaction can be carried out by

10



chl oroper oxybenzoic acid at anmbient tenperature. In step (5) of 10 MAY 2005
Reaction Schenme 11 a | Himdazo[ 4, 5-c)quinoline-5Noxide of 10

For mul a WP R¥#Y88 i nated to provide a | Hinidazo[ 4, 5- c] qui REFUSV43H ne
of Formula XX. Step (5) involves (i) reacting a conpound of Formula
XIX with an acylating agent and then (ii) reacting the product with an
ami nati ng atfdmg.a sehatipn (Jf the efidshippdé 5)a suitsldt v@sent sehctsidivgi@omethaeiode- of

For mul a XX, atin gent - Sui t abl.e I a i ncl ude
al kyl - or ar ;Yh%& @ﬁyncoﬁf: Jﬁ?ﬂje fﬁ CDmB%W@fé%@’éﬂfq é@@ﬁ“ %HFLS'M de,

met hanesul ftemyéraﬂ;& CAtlconatidely, pcér@émmesmrfnmwkxp&ﬂn%lr%)ed vty desdeldf gTny |
chl ori des qg preferred. Para- tol uenesu] fonyl chloride is nost

preferred. plaRiGOGH. ghhg geactyn ¢ambs|comied pulzs pmRDT KEBPCTIRER iRca SOENpar t
(i) wgh ar‘su%&ﬁﬁ&l%m@ﬂmﬁ@hﬂﬁkﬁm W8 A standHi b 1]5% gé);ﬁ:g%ﬁ)shgﬁaéqgﬁnt S

i ncl ude anmoni a (e-g-, form of "amoni um anmoni um
salts (e.qg. dICbePrhmﬂqtaﬁmd@anmah{é(dlmﬁhyhmﬂm)bppﬂi b@lﬂa{l@rbcs!mm Uie
phosphat e) . RLeherT d The,r.e ctlon S

pref erabl y Cgﬂﬂiﬁ) o OFLBﬂaPn%JéXP ﬂi gccp{aglc Sﬁ]?r OI)E(: : bc l?olat con)&ryo al an
i nert sol vendéthadsch as dlchloronethane or 1, 2-d|cbloroethane wth
heating if necessary, adding the am nating agent to the solution, and
then slowy adding the acylating agent. Optionally the reaction can be
carried out in a sealed pressure vessel at an elevated tenperature
(85- 100.). 25 In step (6) of Reaction Schene 11 the protecting group
is renmoved by hydrolysis wunder acidic conditions to provide a

| Hi m dazo[ 4, 5-c)qui nolin-4-amne of Formula XXI. Preferably the
conpound of Forrmula X-X is treated with hydrochloric acid/ethanol at
anbi ent tenperature or with gentle heating. In step (7) of Reaction
Schene 11 a IHimdazo[4,5-c)quinolin-4-amne of Fornula 30 XXl is
converted to an am de of Formula XXII which is a subgenus of Formula |
using conventional synthetic nethods. For exanple, a compound of
Formula XYJ can be reacted with an acid chloride of Formula R11C(O CL
The reaction can be carried out by 10 10 MAY 2005 WD 02146188

| RCT/ US01146359 adding a solution of the acid chloride in a suitable
sol vent such as dichl oronethane or | - nethyl-2-pyrrolidinone to a

. solution of a conpound of Fornula XXl at anbient tenperature.
Alternatively, a conpound of Formula XXI can be reacted with an acid of

1]



Formula R, 1 COOH. The reaction can be carried out at anbient 10 MAY 2005
tenperat e in_a solvent 5 such as dichl oronet hane or pyridine usin

st andard &)%ﬁﬁ’g reagent such as 1,3- dicycl ohexyl car bod PR35

1[ 3- (di net hyl am no) propyl j - 3- et hyl carbodi i m de. The product or a
pharmaceutically acceptable salt thereof can be isol ated using
conventional nethods. 10 MAY 2005Rea@onSthtgid8 PCT/ USQ / 46359 Reacti on
Schene 11 H (1) /BOC (2) HOR -N\ HORZ-NI-Rz--N /BOC R xv 7 XV1

XVIl R NN | ~~R2 (3) N Rn& OH N (5) 0~, N__~4) NR '- R 2
H x NNN U- ~~ ~HRR+1)R&R&O ABDac (2)BOC | /BOCBOéxRZN\ X1x
R-- N\ xvill AONNRTRF q—@—&rml(n-m—w.:& N
XV 7 XV R? XV R?
N7 X~N
s R,
(3) 7~ "N
R; X
OH
NH, ] i X
l\} S N")'R (5) O\N 2N (4) NTX N\
Py lﬂ 2 I - N 2 l e N>-R2
Rn )t( R X R )‘(
O n C') n I
Fl?-—N/BOC f ~BOC ? ~BOC
XX M xix RN xRN
R, R, \7\’,
(6)
NH, NH,
N N\ {7) N N\
| P N>_R2 | P N)'Rz
I 1
R“ >|( Rn )I(
O O 0]
[ H .
R:—N\ Rr[;] R
xx 11
| R, XX R

5
Compounds of the invention can be prepared according to Reaction Scheme 111
where R, Rz, Ry, Ry, Ryy, X and n are as defined above and BOC is tert-butoxycarbonyl.
In step {1} of Reaction Scheme I the amino group of an aminoalcohol of Formula
XX111 is protected with a teri-butoxycarbonyl group. A solution of the aminoalcohol in
10 tetrahydrofuran is treated with di-terr-butyl dicarbonate in the presence of a base such as

sodium hydroxide. Many aminoalcohols of Formula XXIII are commercially available;

others can be prepared using known synthetic methods.
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~R2\> R NNR R60 HI R-N\ RZ-NJ ~Ri xxi XX | | HM& 2005
5 Conpounds of the invention can be prepared according to Reaction
Scheme WP 024M88e R, R2, R 4, R7, R 11, X and n are as ddfaTiesh1a4biive
and BOC is tert-butoxycarbonyl. 1In step (1) of Reaction Schene Ill the
am no group of an am noal cobol of Formula Y-VJIIl is protected with a

tert-but oxycar bbnyp @) efReachors Sdhidine 01 a @fotédid aniThd8136HROBOF orinitla XRIV is
tetrahydrofuransés treated ¥\/| th di-teri-butyl dicarhonate in the

presence of°HeHs%I aynethangsuliangisaf Frmpde SXiVd e soliipR of AcABRIIGIAS Farmpyla

For mul a XXhixlivah g sG:@&B‘i@sfchﬂ{ du¥h @é’&kﬁl%h@zhané’& hesSq GAR ot aHEs% d using
known synt hetic net hods 10 MAY WO 02/ 46188 PCI/ USQ 59 In

step (2) of:h}Redesmutbmpmm d Yaise aICblamtr@ﬂWbdnmniﬁm redctohcin tmfcaﬁmd wut &
XXIVis ¢ d to t.\hanesul fonate of Fornula XXV. A solution of
a corrp%und%%lﬁlﬁéaeemp Pfg@\)‘i n a suitable solvent such as

di chl or omet hanely sept (Be)adferéauﬁdnmchahélﬂnemblihﬁmmfonaﬁ:h;lf Phimil8a XIX M fze
presence of a bifie such a tr| %I am ne. The reaction can be carried
out at 5 SOMVEHEEAREH @ o} Sqdhurg??éﬁﬁ ©adgedde 2 pelytien off Schene

! rret h%}ﬁﬁwnﬁgp%&u@;xﬁwm 391@9/ sohvent sfaawmwm{emyﬁenﬁamg @ﬁc

Formul a XXVI. Sodium azide is a to a solution of onpound
Formul a xxvawprepambmcabbréost@ltmd@vasmmwamemswf hﬁﬁ"ﬁyl for mamni de. The

cectin, San Do ol Ot e Sl B P RBEE RGP 10
al kyl at ed wvmtahnaadmmdﬁul@mamﬁ ImJﬂ)rav:Hhh edRfpduad pf Poriries Xaxvainpeund of
-Ilz-ﬁremélof'rpéf%/(la%éug%yﬁ%?gu } %grrl Eins stcpI 1? oglttcaogﬁg cgntgosun OF Ipo Iaog&% ed.
18 reacted with sodium hydride in a suitable solvent such as N,N-dimethylformamide to
form the anion and then combined with the halide. The reaction can be carried out at
15 ambient temperature.
In step (4) of Reaction Scheme 111 an azide of Formula XXV1 or XXVII 1s reduced
10 provide an amine of Formula XXVIII. Preferably, the reduction is carried out using a
conventional heterogeneous hydrogenation catalyst such as palladium on carbon. The
reaction can conveniently be carried out on a Parr apparatus in a suitable solvent such as
20 methanol or isopropanol.
In step (5) of Reaction Scheme Iil a 4-chloro-3-nitroquinoline of Formula XXIX is
reacted with an amine of Formula XXVIII to provide a 3-nitroquinoline of Formula X2XX.
The reaction can be carried out by adding an amine of Formula XXVIII to a solution of a
compound of Formula XXIX in a suitable solvent such as dichloromethane in the presence
25 of a base such as triethylamine. Many quinolines of Formula XXIX are known
compounds or can be prepared using known synthetic methods, see for example, U.S.
Patent 4,689,338 and references cited therein.
In step (6) of Reaction Scheme III a 3-nitroquinoline of Formula XXX is reduced
to provide a 3-aminoquinoline of Formula XXX]1. Preferably, the reduction 1s carmed out
30 using a conventional heterogeneous hydrogenation catalyst such as platinum on carbon.
The reaction can conveniently be carried out on a Parr apparatus in a suitable solvent such

as woluene.
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is reacted with sodiumhydride in a suitable solvent such as 1 ﬂnMAY 2005
N, N- di ylformam de to formthe anion and then conbined wth the
kil

hal i de 848t i on can be carfied out at 15 anbient tenBETAISANE3IY n
step (4) of Reaction Schene |1l an azide of Formula XXVI or XXVII is
reduced to provide an amne of Formula XXVIII1. Preferably, the

reduction is carisp (Gudf Risictigh Scheme il @nbinpidld JTEFLEHNYBOAUSTeacted with 2
hydr ogenati gn, cat.al yst such . a | I adi um on carbon. The reaction can
B ek ey

conveni ent | SPBEYUSATIE Opan v toypudae WF-midagoidii-¢Jawneinesf vent

such as  20F&miulaRYII OBuitBRN@RARAS 10 LALSHLEP afi | me |11
a 4-chloro-3-nitroqui nollni ne 'gfq For r?ucl’a XXI}/;H( iagn%X?cnggﬁgth%ake?ﬁa%hgm ne

of Formul a $xirxyaling ajkencatese The sarhinwlio geidmo Eguiweloft issetened auddiat ikl

reacti@n c Iyl i an ami of . Foryul.a XXVI1I to
o uti on orgrite BdekEy S nMhd i i AP Eraa PRl gy shamele cicted
di chl or omelt mom?td vaid! m?ﬁdt%n(f??(npcﬁtﬁd ?fheﬁ 0% 13 Byc&blg‘dg angd n‘ieﬁ}iﬁbghfé@l%ﬂ@;r g
Many qui nolines of Fornul a re. kn conpounds or can be prfpaTe
usi ng knom‘”@(j‘?{f’wg‘f F&"’HB‘EW&@Q‘F’%@@'S waﬁg%fﬁ?“élpn eanghe rupj bAebyNEEY, 338
and ref er eng®enthitigdn HRerSivent subh %temcﬁé)mzrgﬁ%ﬁ fl 2R v@ﬁ REARiehl Heafing to

3-nitroquinoline of Fornula YMis reduced provi

3- ami noqui rfNerdl a5® aitohah gravasex formepPrae & dypriofyct of the reaetiorc tOptivnally Teataljsd
out 39 USiéﬁghﬁsW&r}E '_?l ﬁd@ﬁfuﬁ@g%ﬁrlﬁ%@lﬁﬂﬁé’e‘&s hydr ogenati on catal yst such
r bon.

as platinumon c e reaction can conveniently be carried out on
a Parr appar at usAltemaiivglyi stegh{7¢ catbevaniedsucby (ipRadttlgicnmpodidl HFolhda 2005

WO 021-461 LUSO [ 463,.. - | n ste 0 tion Scheme |1l a
conpound omtﬁﬁn %&?’a%ﬁ é’E'?‘é]th\Kﬁfcﬁ?&m %éﬁﬁgéwqdéh%i”bcwh’-’aﬁr In
equi val ent pahei)ed adyDhidideVd dlideditol dbolutiod 37 8 bdmpPounid 99 FEMINR XX in HomEM! a

XVI11. Suitaple eq#i val ents to carboxylic acid include orthoesters, and
1j - di al kORYAMSPFD aF sesiopdtie o dichloremgthangy The resetion can be garriedhpwtat i s

sel ected suslbiddt dmpetanie ot ' eql i ' hid a
conmpound of Fcl)r mul aﬁerI I_Io. a%o@?%%%%ﬁé%rrgi gdt;%aﬁj(uf%re ﬁj E@%{r&%{g ]gt('\)\nkﬁnl
provi de a d6Mséumen alprhobic Rilvens iththel pregense afiglbasei Btelfisrhblp tielpoadak eofaie (i)
will provi S tyl.. The ction,can, be run in
t he absencg§5 ug%\%@%ﬁ Ol\(l)@%lre%rgéﬁnélcnoﬁ %éo s%%ﬁ’“i‘ﬁ@ﬂ’"&smt}%%ﬁde‘ﬁg}? The
reaction i gnetbemol afneuifaf i ci ent heating to

Steps (8), (9), (10) and (11} are carried out in the same manner as steps (4), (3), (6)
20 and (7} of Reaction Scheme II.

Reaction Scheme I11
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drive off any al cohol or water fornmed as a byproduct of the reddtM&nI005

Opt i onal

a catalyst 10 such as pyridi ne hydrochl oride can be

i ncl udeWO 4688nat i vel y, step (7) can be carried out by CPCI/UMEAEIHg a

compound of Fornmula XXXJ with an acyl
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11. NH2 N, 0- R NNHR& NH n no | 01/BOCBOGRZNR~-N>§§<MB¢1®
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1 15 RY

Compounds of the invention can be prepared accordi.ng to Reaction Scheme IV
where R, R) R, X and n are as defined above
In Reaction Scheme IV a 4—amino-1H—imidazo[4,5-c]qu-inolin- 1-yl alcohol of
5 Formula XXXII is alkylated with a halide of Formula XXXI1I to provide a 1 H-
imidazo[4,5-¢]quinolin-4-amine of Formula I. The alcohol of Formula XXXI! is reacted
with sodium hydride in a suitable solvent such as N,N-dimethylformamide to form an
alkoxide. The halide is then added to the reaction mixture. The reaction can be carried
out at ambient temperature or with gentle heating (~50°C) if desired. The product or a
10 pharmaceutically acceptable sait thereof can be isolated using conventional methods.
Many compounds of Formula XXXII are known, sce for example Gerster, U.S.
Patent No. 4,689,338 and Gerster et. al., U.S. Patent No. 5,605,899, the disclosures of
which are incorporated by reference herein; others can readily be prepared using known
synthetic routes, see for example, Andre et. al, U.S. Patent No. 5,578,727; Gerster, U.S.
15 Patent No. 5,175,296; Nikolaides et al., U.S. Patent No. 5,395,937; and Gerster et. al., U.S.
Patent No. 5,741,908, the disclosures of which are incorporated by reference herein.
Many halides of Formula XXXII! are commercially available; others can be readily

prepared using known synthetic methods.

20 Reaction Scheme IV
NH, NH,
2N N
l S>—R, +  HaMR, —_ N Y—R,
2SN SN
Rn )’( R" )i(
] t
OH O
XXX XX : ,'Q

-

Compounds of the invention can be prepared according to Reaction Scheme V
where R, Ry, R4, Ry, Ry}, X and n are as defined above.
25 In step (1) of Reaction Scheme V a 1H-imidazo[4,5-c]quinolin-4-amine of
Formula XXl is reduced to provide a 6,7,8,9-tetrahydro-1 H-imidazo[4,5-c}quinolin-4-

amine of Formula XXX1V. Preferably the reduction is carried out by suspending or

16



10 MAY 2005 WO 02/46188 PCT/ US01/ 46359 Conpounds of the inven&bm%ﬂa
be prepared according to Reaction Schenme IV where R, Rl, R2, n
are as ¥ 9%éd8%above I n Reaction Schenme |V a PCT/USO1M6359
4-am no- |1 Himdazo[4,5-c)quinolin- | -yl alcohol of 5 Forrmula XXXII is
al kylated with a halide of Formula XXXIIl to provide a | H

i ni dazo[ 4, Yisedlying acbmpodndoti Fvemola X0l imeri fuotoacditeaca, 60IRY a Oftalfey bt

XXI'l is reacted with sodi bydride in a_suitable solvent such as
N, N- di met hyﬁ%ﬁwﬂ*&h Oplstes #%aﬁhydaqasawnae%emcm Gap&e Fenvepientlyameread t o
the reacti ot ifla¥aHa@parkh€ reaction can be carded out at anbient

tenperature or with gentle heating (-50"'C) if desired. The product or a
10 phar naceut i calepy2)ae expiedbrtdn gl seme ranrssks step (D ef Reaitiab Scheuss Ihg

conveniion C f JEFormul a XXX |._are see
f or e>r<Et anpl g}oéen?ts?ﬁé)g‘ :g’g[j?%@}}ﬂgé%%?%a4’gjcéwog]'é%?ﬁ%\rﬂﬁ'e & F%MaWaL ,
U. S. Pat enwhidb.is $5.6@mE39 Fotrinda dii. Stk sdduersor @fphaiic@hicaleadcansnpaat ed
by referen{:h%r% ‘r:aeni n;. &tthgrs can retadi’ld¥ L)e prepared usi ng known
synthetic FSUCRE™ Redsolptsd uang fgventiorglypetheds. 41 U, S. Patent No.
5,578,727, CGerster, US. is Patent No. 5,175,296; N kol aides et al.,
U S. Patent No. 5,395,6937; and Cerster et. al., US. Patent No.
5,741,908, the disclosures of whi BeachipeS¢heosriborated by reference
herein. Many halidespof Formula XXX||| are commerci %&_I y avail abl e;

[

others can be readilly’ prepared using?known syntheti¢znethods. 20
Reacti on Schene | W 'ﬁg} 41)-R Rio N\R \ >{}2 NN R X X 6H
XXXI'l X' XX111 Co NOT2the in P?'%:an be prpa edBecor di ng to
Reaction Sche erg R R2, R 1, X are as defined
above. 25 In st ) of Reactif heme Va R X 5
11-1-i m dazo[ 4, 5- c] qui npl i n- 4- ami ne of ¢ 0
H | H N
R—N R—N R—N R
XX| > XKV \ XKV Lo
10 R R, 5

Compounds of the invention can be prepared according to Reaction Scheme VI
where R, R}, Rz, X and n are as defined above, '
In Reaction Scheme VI a 4-amino-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-
15 1-yl alcohol of Formula XXXVI is alkylated with a halide of Formula XXXII} to provide a
6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinotin-4-amine of Formula II. The alcohol of
Formula XXX V1 is reacted with sodium hydride in a suitable solvent such as N,N-
dimethylformamide to form an alkoxide. The halide is then added to the reaction mixture.
The reaction can be carried out at ambient temperature or with gentle heating (~50°C) if
20 destred. The product or a pharmaceutically acceptable salt thereof can be isolated using
conventional methods.
Many 6,7.8,9-terahydro-1 H-imidazo[4,5-c]quinolines of Formula XXXV are
known, see for example, Nikolaides et al., U.S. Patent No. 5,352,784; others can be
prepared using known synthetic methods, see for example, Lindstrom, U.S. Patent No.

25 5,693,811, the disclosures of which are incorporated by reference herein.
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Formula XXI is reduced to provide a , 10 MAY 2005
6,7, 8, 9-\;', trah}/dr o-l Himdazo[ 4, 5-c]quinolin-4- arnme of Fonmul a XXXI V.
Pref erab @‘Ph‘é 8eduction is carried out by suspending or PCE/USONNSYY
2005 WD 02/46188 PCT/ US01/ 46359 di ssol ving a conpound of Fornrula XXI
in trifluoroacetic acid, adding a catalytic amount of platinum(IV)

oxi de, and then hydrogenating. TheReaetwt$ahameat be conveniently carried
out in a Parr apparatug, Step (2) is carried out in the sane manner as
step (7) of Reaction Sgheme 11 to 5 provide a NH

6, 7,8,9-tetrabydro-] Ny zok4, 5-cl qui nolin-4-am ne g | a XXXV

which is a subgenus df Borpurazll ¥ Thé'®Roduct—or=a phiar pac@utReal |y
. . o

accept abl e salt an be isol ated using convg ghalN met hods

Reaction Schenme V" 2 H2|:<2~-R22 R(2- R N N
1 HI HI Xxi R—-- N\ XX8V R - N XXXV RZ--NKRIl 10"R 7 R7 Conpounds
of the invention can bgonyepared accgbgg”pg to Reaction Schgne VI where
R, Rl, R2, X and n are as defined above. In Reaction Schen#®:Vl a

4-am no-6,7,8,9-tetrahydro-1Himdazo[4,5-cjquinolin- 15 1 -yl al cohol
of Formula XXXVI is alkylated with a halide of Formula XXXIlIl to
provide a 6,7,8,9-tetrahydro-1Himdazo[ 4, 5-c]qui nolin-4-am ne of
For-mulLa Il. The_ al.cohqgl of Formula XXXVI is reacted with sodi um

hydri dé in a suit'gin¥enien dlspproxidenneys! qqmmourdsmsehiasiivemeadiaes it ¢hef or m an
al koxi de. Thembai | [ agtjon mxture, The
reaction caér% beﬁ}égﬁf E‘??’“%ﬂ?‘aét a%iu%gps 'lt;&gdrrg)lg'r ﬁ%?é"t%we%ag%doggﬁPV% have
heating (- 3be gyuciural Formulas (I1) - (V), described in more detail below.

One class of intermediate compounds has Formula (1):
10

2

N7 N
| \>— Ry
)
X—0O—R,
()

wherein: X is =CHR;-, -CHRs-alkyl-, or ~-CHR;-alkenyl-;

15 R, is selected from the group consisting of:
-Rs—CRy—Z—R¢—alkyl;
-R4—CR3-Z-Rg—alkenyl;
-R4—CR3-Z-R4—aryl,
-R4—CR3~Z-Ry—heteroaryl;

20 -R4~CR3~Z-Rg—heterocyclyl;
-R4—CRs-Z-H;
-R4~NR37 -CR3—Re—alkyl;
-R4—NR; —CR;3-R¢—alkenyl;
-Rs-NR7—CR3—Rg-aryl;

18



20 desired. The product or a pharnaceutically acceptable salt 1 ipewgofos
can be isolated using conventional nethods. Mny

6, 7, 8, 9-WOtR46P8r o- | H-i mi dazo[ 4, 5-cj qui nol i nes of For mul aPKKKW1/HBE
known, see for exanple, N kolaides et a]., U S. Patent No. 5, 352, 784;
others can be prepared using known synthetic nethods, see for exanple,
Lindstrom U-S. Patent No..R,dRACAQRSdelekodrtie di scl osures of which are
i ncorporated by reference herein. 17 10 MAY 2005 WD 02/46188

PCT/ US0J/ 46B9 Reaction SchBmiNRs-CRs-Rs-hteroqyplyk apd| -R, \>-R2 H, H2 R R
r~x 6H6 XXXVI XXXl | plhegd.myention also provides novel
conpounds useful as interrr]é‘?jia7es ’n the synt hesis of the conpounds of
Formul as (1) and (11)eachiBesmdepehéontpeiN®l-¢ -ComoBrds have the
structyral Fornul as (Jilll - (m described in myre detail below. One
class of internediat 70‘6%% O S ERPAIPSPELE) : 10 NN \>- R2 N
R 61 X-OR  wherein: X ishdedfBp . -CHRS-al kyl-, or -CHRS5-al kenyl-; 15
R, is selected fromthe group consisting of -R4-CR3-Z-R6-al kyl;

- R4- CR3- Z- R6- al kenyl ; - R4alkH3- Z- & 2ryl ;

-alkenyl,
-aryl;
10 -heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
15 - alkyl or alkeny! substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
-N(Rs)2;
20 -CO-N(Rs);
-CO-Cy.y0 alkyl;
-CO-0-Cy.1g alkyl;
-N3;
-aryl;
25 -heteroaryl;
-heterocyclyl,
-CO-aryl; and.
-CO-heteroaryl;
each R 15 =0 or =5,
30 each Ry 1s independently alky] or alkenyl, which may be interrupied by one
or more —O— groups;

each Rs 1s independently H or C,.ip alkyl,
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- R4- CR3- Z- R6- het eroaryl ; 20 -R4-CR3-Z-& heterocyclyl; -R4-CR34Z-MAY 2005
-R4-NR7 -CR3-R6-al kyl; -R4-NR7 -CR3-R6-al kenyl; -R4-NR7-CR3-R6-aryl;
18 10 MAYOBO%IS8 A0 02/ 46188 PCT/ USO / 46B9 - R4- NR7- CR3- R6- RETTEY Yatgasy
- R4- NR7- CR3- R6- het erocyclyl; and -R4-NR7 -CR3-Rs; each Z is
I ndependently -NRs-, -0-, or -S-; 5 R2is selected fromthe group
consi sting of -hydroBeis'a bondalrlgilkyl, eralleaply Which-maywte; inttBuptb@bgomasry| ;
-heterocyclyl; -alkyl-Y-alkyl; -alkyl-Y-alkenyl; -alkyl-Y-aryl; and
15 - al kyl or al RERIV"s8IBMS t uted by one or more substituents sel ected
fromthe group consi skl RM, @, 5 4%kY), orddRhIRACHr ( <ok = R5) 2;
[ C0.C-10 alkyl ; -CO](])_- 4 -ZI{(‘)O‘?I(&IV( ¥ ALY Bﬁ&ﬁﬂﬁmgjéln?(pfonwﬂ}lﬁ,

Rgis H or C,.jp alkyl; or Ry and Rg can join to form a ring;

5 each Y is independently O~ or —S(0)y.2-;
n1s0to4; and
each R present is independently selected from the group consisting of C). g
alkyl, Cy.jp alkoxy, hydroxy, halogen and triflucromethyl;

or a pharmaceutically acceptable salt thereof.

10
Another class of intermediates is described by formula (1V):
O\
NZ NN
>
Yy
X—0—R,
Rq
(IV)
15
wherein: X 1s —-CHR;s-, -CHR;s-alkyl-, or —-CHR5-alkenyl-;

R, 1s selected from the group consisting of;
-R4~CR;-Q-Ry—alkyl;
-Rs—CR3—Q-Rs—alkenyl;

20 -Ry~CR3~Q-R¢—aryl;
-R+—CR3—Q-Rs—heteroaryl;
-R4+~CR3~Q-Rg—heterocyclyl;
-R4-CR;-Q-H;

-R4—-NR;s —CR3-Rg—alkyl;

25 -R4—NRs ~CR3-R—alkenyl;
-R4e—NR; -CR3-R¢—aryl;

-R4-NR; —CR;-Rs—heteroaryl,
-R4—NR7 -CR;-Rg-heterocyelyl; and

20



-N3; -aryl; 25 -beteroaryl; -heleTOCYdy]; -COaryl; and 10 MAY 7005
-CO heteroaryl; each R3is =0 or =S; 30 each R4 is independently al kyl
or al kerWP 2M0iBEh may be interrupted by one or nore -0- BFBUPEYH6a¥CcH
R5 is independently Hor Cl.10 alkyl; 19 10 MM 2005 WO 02/46188
PCT/ US01/ 46359 R6 is a bond, or is alkyl, or alkenyl, which my be
interrupted by one or nOReENE--QRORPS; R7 is H d-jo alkyl, or
arylalk-yl; or R4 and R7 can join to forma.ring; R8 is Hor Cl-10
alkyl: or R7 and R8 «@ehQjisimdependtyymNRsriohgP~5 each V is i ndependent!y
-0- O -5(0)0-2-, ' .t 4. -@and each R present is independently
sel ected fromthe g?SE‘ER gn_g?glii%g of Cl1-10 alkyl, G .lo al koxy,
hydr oxy, hal ogen anckath Rf isuodepemdently ?lkrﬂrorall@hﬂrwg@bmab’cballmm @l e
salt thereof. 10 Another class of internediates is described by
formula (1V): YMRERUNEMPEX-0-R  (1V) 15

each Re is independently H or Cy.yp alkyl;

Rs is a bond, alkyl, or alkenyl, which may be interrupted by one or more
~O- groups;
R, is H, Cy.10 alkyl, o1 arylalkyl, or R4 and R, can join to form a ring;
10 Ry is H or C,.1¢ alky); or Rq and R, can join to form a ring,
nis @ to 4; and
each R present is independently selected from the group consisting of Cp.10
alkyl, Cy.1p alkoxy, halogen and trifluoromethyl,

or a pharmaceutically acceptable salt thereof.

15
An additional class of intermediate compounds has the formula (V).
NH,
N7 SN
PR
N
Rs X—0—R~—N—R,
H
V)
20
wherein: X is =CHRs-, -CHRs-alkyl-, or -CHR;s-alkenyl-;
R, is selected from the group consisting of:
-hydrogen;,
-alkyl;
25 -atkenyl,
-aryl;
-heteroaryl;
-heterocycelyl;

21



wherein: X is -CHR5-, -CHRS-alkyl-, or -CHR5-al kenyl-; R is19MAci8d
fromthe onsisting of -R4-CR3-Q R(, -al kyl;
AR

- R4- CR3- nyl; 20 -R4-CR3-Q R6-aryl| - R4- CR3- Q RoFRA{IEIYAEY
-R4- CR3- Q R6-hcterocyclyl, -R4-CR3-Q 1li; -R4-NRS5 -CR3-R6-al kyl; 25
-R4-NRS --CR3-R6-al kenyl, -R4-NR7 -CR3-R6-arYl; -R4-NR?

-CR3- R6- heteroaryl, -R4- NRRYLCRBYR6- het erocyclyl; and 20 10 MAY 2005

WO 02/ 46188 PCT/ USO /46359_21I -ﬁ,:al\rlésn ]-,CRS- Rg; each Qis independently
-NR5- or -0-; each R3is :5yor EWYeach R4 is i ndependent |y al kyl or
al kenyl, which may be i nt ealkypYeeyljshdone 5 or nore --0- groups; each
R5 i s independently Hor C1,10 alkyl; .is_a bond, alkyl, or alkenyl,
whi ch may be interrupted b?"‘dﬁ%’%ﬁcnﬁbﬁ“g{gmtﬁ‘bby Beq pore pupstityents sedgctady
al kyl, sor arylalkyl; or Rée@ngheRoupRBndi@inpofo forma ring: 10 Ra is H
or Cl.10 alkyl; or R4 and RI canjoin to forma ring; n isOto4; and each
R present is independently sel e@i’led fromthe group consisting of Cl.10
al kyl, Cl-10 al koxy, hal ogen a%légrcjj_fl uoronet hyl, or a pharmaceutically
acceptable salt thereof. 15 ’

-N(Rs);

-CO-N(Rsh;
10 -CO-C)yp alkyl;
-CO-0-Cy.10 alkyl;
-N3;
-aryl;
-heteroaryl,
15 -heterocyclyl,
-CO-aryl; and
-CO-heteroaryi;
each Ry is independently alkyl or alkenyl, which may be interrupted by one
or more —O— groups;
20 : Ry is H, Cy.1¢ alkyl,or arylalkyl; or R; and R, can join to form a ning;
each Y is independently —O- or —S$(QO)g.2-;
n s 0 to 4; and
each R present is independently selected from the group consisting of Cy.1g
alkyl, Ci.jo alkoxy, hydroxy, halogen and trifluoromethyl;

25 or a pharmaceutically acceptable salt thereof.

As used herein, the terms “atky!”, “alkeny]” and the prefix “alk- are inclusive of
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms,

30 with alkenyl groups comaining from 2 to 20 carbon atoms. Preferred groups have a tota)

of up to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably
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An additional class of internediate conpounds has the fornulal O\P‘W 200+
2 NNR, NI RnXOR--NR7 H (V) 20 wherein: X is -CHR5-,

- CHRs- alwplo2/468 - CHRS5- al kenyl -; R2 is selected from t hepQr/osm /46359
consisting of: -hydrogen; -alkyl; 25 -aikenyl; -aryl; -heteroaryl;
-heterocvclvl; 21 10 MAY 2005 WD 02/46188 PCT/ USQO /463n9

- al kyl - Y- al il fronfih ky Vo @l Hf6maoms. 'ﬂle%%ﬂaf'yYé fiyhﬁu@qcluma@é)é)ﬁ:pfo% L he

al kenyl substituted by one or nore substituents~selecte
‘group consi stclapprotmetiy; cycldpantply eyslohexMN@R$ ydmanty©O- N(R5) 2; 10 - CO-Cl - 10
al kyl; In addition, the alkyl and alkeny! portions of —X-groups can be unsubstituted or
substituted by one or more substituents, which substituents are selected from the groups
5 consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl.

The term *haloatkyl” is inclusive of groups that are substituted by one or more
halogen atoms, including perfluorinated groups. This is also true of groups that include
the prefix “halo-". Examples of suitable haloalkyl groups are chioromethyl,

10 mfluoromethyl, and the like.

The term “aryl” as used herein includes carbocyclic aromatic rings or ring systems.
Examples of aryl groups include pheny!, naphthyl, biphenyl, fluorenyl and indeny!l. The
term “heteroary!” includes aromatic rings or ring systems that contain at least one ring
hetero atom (e.g., O, S, N). Suitable heteroaryl groups include furyl, thienyl, pyridyl,

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

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

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

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

25 one or more substituents independently selected from the group consisting of alkyl,
alkoxy, atkylthio, haloalkyl, haloalkoxy, haloalkylthio, halogen, nitro, hydroxy, mercapto,
cyano, carboxy, formyl, aryl, aryloxy, arylthio, arylalkoxy, arylalkylthio, heteroaryl,
heteroaryloxy, heteroarylthio, heteroarylalkoxy, heteroarylalkylthio, amino, alkylamino,
dialkylamino, heterocyclyl, heterocycloalkyl, alkylcarbonyl, alkenylcarbonyl,

30 alkoxycarbonyl, haloalkylcarbonyl, haloalkoxycarbonyl, alkylthiocarbonyl, arylcarbonyl,
heteroarylcarbonyl, aryloxycarbony), heteroaryloxycarbonyl, arylthiocarbonyl,

heteroarylthiocarbonyl, alkanoyloxy, alkanoylthio, alkanoylamino, aroyloxy, aroylthio,
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-CO0-C,-,() alkyl; -N3; -aryl; -heteroaryl; 15 -beterocyclylfMA 000

-CO aTyl; and -CO heteroaryl; each R4 is independently alkyl or

al kenyl WQH2dM3%ay be internpted by one 01' MOTe groups; 28CRUSPEI6E9

Cl-10 al kyl,or arylalkyl; or R4 and R7 canjoin to forma ring; eachY

I's independently -0- or -S(0)0-2-; n isOto4; and each R present is

i ndependent #pylemiire tisllamirasulfdny, gtiotsplfonnsirgbil ayR heteloaddsulhiy! . Cl-j o

al koxy, hydgrgrdya,z. hgl B%fnk@nﬂ tlifl uor?Pne hyl ; 25 or a_ pharmaceutically

accept abl e 22l TPAREAESUALY wRgosRsY sy Hpny 2AEng, anfalkylsylfepylaminoy| keny|

and the PTCHk¥cirgbigiamiablkenicar®byRardino, at?ﬁt:x}b&*y'ia%igg,tarﬂpﬁcé;{aat%gﬁflamino,
an

branched chain groups and of cyclic groups, i.e. cycloa
cyc) oa) kenyPeterppylsadopylpraing; kescrasulaikyrabonylamine aljyiaufenygaminai n from |

to 20 ear bog Wt - opt ai.ning from2 to 20

car bon atormsl.(e’?}g‘r;gcg,\r]]‘sf g?y?%ﬁl\o%’r%ﬂlg‘g@g?/é@ "gor’? %?aglfﬁsu%"ﬂﬁmf%’ 10 carbon atons.
Cycl i c gr oupsteremlsiéonybamony deiemagylalpghulbyglaintnoa Bty RFEiREMBhYlamBd, 10 MAY
20056 WO O . LUSOL/ 46359, have from 3. to 10 ring carbon atons.
Exenpl ary @g%&@ﬁdﬁﬁggnﬁ%@md@m?%% pmino arxka doytagpnecaiopylamino,

cycl opent ylhetayaylaminoghrbamydarmida wmdrydrylaikdlaatitichi8fylah M8 a2l K khetdgh of

al kenyl portions ﬁ -X-groups can be unsubstituted or substituted by
one or rmor & SIRTEN 9t B anyRtheneroupsars tdgalified asbeing dsubstitatedt poitaptineally
groupso 5 c@bsitskdMeheRthaab kdbups @nleedWe sulittitihed cyclyl,
aryl al kyl , heteroaryl al kyl E a}rjlsd nhet erecs)gycll ;t/el al{}%lw%jg?%%é ?%‘pgngt?gvg

"hal oal ky| "€"M&eTated|sUR§NKENf groups that are substituted by one or nore

g?'ogg :‘nt ﬁ;‘?mi; e :%&M@Lgﬂin&%fsfalréjggnieﬁﬁ& %@feq{e(ay%%f ex-lz;pnip e, iprseféarlre%(}(]tgqgu%s of

include —R4—CR3—Z—Rs—alky] and —R4—CR;3—Z—~Rg—aryl, wherein the alkyl and
aryl groups can be unsubstituted or substituted; R; is preferably =0O; R4 is preferably

15 ethylene or n-butylene; and Z is preferably —NR;—. Preferably no R substituents are
present (1., n is 0). Preferred R, groups include alkyl groups having 1 to 4 carbon atoms
(i.e., methyl, ethyl, propyj, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropyimethyl),
methoxyethyl, and ethoxymethyl. For substituted groups such as substituted alkyl or
substituted aryl groups, preferred substituents include halogen, nitrile, methoxy,

20 mifluoromethyl, and trifluoromethoxy. One or more of these preferred substituents, if
present, can be present in the compounds of the invention in any combination,

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

25 optically active, the invention specifically includes each of the compound’s enantiomers as

well as racemic mixtures of the enantiomers.

Pharmaceutical Compositions and Biological Activity

Pharmaceutical compositions of the invention contain a therapeutically effective
30 amount of a compound of the invention as described above in combination with a

pharmaceutically acceptable carrier.
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the prefix "halo-". Exanples of suitable hal oal kyl groups are 10 MAY 2005
chloronethyl, 10 trifluoronethyl, and the like. The term"aryl" as used
her ei n Wdl2d#8 car bocyclic aromatic rings or ring syste®ET/USEARPY es
of aryl groups include pbenyl, naphthyl, biphenyl, fluorenyl and

I ndenyl. The term "heteroaryl" includes aromatic rings or ring systens

that contain at Thesh “@nerarpw@canperfecmeaﬁq@nﬂt( Ehe@ns anGunotnt d¥the Smidotiid ©
het er oaryl ﬁg'/‘I oups i.nclude furyl, thi en V%/,rl dy 15 qui nol i nyl

i soqui nol i AYficientiadndpee a thsgmsue sffect S¥aness hnemﬁumrypnwreflrra&wny|
i m dazol yl and/Qtyarn‘?i%Q!aDélchvx ya}@lﬂLoYl%h tﬁch?&Q*nXLnt HEOART &H\rnﬁ dused in a

benzot hi ophenyl, carbazo zoxazoly pyrimdiny

benzi m daz @héy]nacsqmpad@nmpomycm ofsbminveiticazdll yhry aceqtingya fadiorsinown 1o those
|soxazlyl |aoI urjnyl inazoinl, nd so on.

et erboycie Pt B A e as Ba i) v R E8Le og B8P BN heratsifai o
at least 24 qnfrr I’alnﬂ@d‘iﬁteﬁdﬁ dii?m@lrégimgn it i© antizipaddd thitdhd dbedpasieisnsadfitheof
the fully saturate @1 and i,ally. uns (hurat ed derivatives of the above

nenti oned HEEBYBY |C°§535]Lﬁ5'§ icignt é?x‘ﬁleaﬁ‘? edight&? BrOYde pdogy Jibeuti 108 e to

pyrrolidi ngpout B@Hgﬂl'g}’grreﬂ’frwlﬁﬂyclui I@P@RE% Agdul 5 ﬂgWg?Hﬂ%@B&hbcﬂMh to the
pi peridinyl, piperazin I azol %ym I m dazol1d

i sot hi azol |5€hJ¢FyI Aﬂ.‘anﬂthf: henventienal ¢¢Feg s mppbepsedr wlch aaﬁabﬂmekoewm@sycl yl
gr oupg, can %?%% ia ?lf egfrg;? é(?l'lép oglm;n @ﬁ%rosgﬁogﬁlﬁa@ons rH%n?derr]pa]

subst it uenfs I ndepen ’from consi
al koxy, al puyhdshrnsmhedsmlaiakthcs ariithoBk&k oxy, baI oal kyI t hi o, haI ogen
nitro, hydroxy,

arylthio, aryl aT'Eegr i °E%{$‘§f| %flt ?ﬁnf?ﬂt‘gggg’g{%’rdg& {%d aﬁ@f%ﬂ% ¥

het eToar y| tfdn®in thetreartmawb@hieﬁw,thmooﬁrswf@belﬁubénhb@ magms B@ministercd in
al kyl am no, dial kyl am no, beterocyclyl, beterocycl oal

k
al kyl ear bo ﬁ?ﬁT‘b'“%ﬂ%éﬁW engrampihey or ‘@6‘ AR reAREBIyINCIuiAL aé(q iNiQRaLImBYSy | |

hal oai:koxyeeaﬁmgmod.fﬁtserl.d\magcmmmmk et@r yl carbonyl,
het er oar vl car bonyl , aryl oxycarbonyl bet eToaryl oxycarbonyl

aryl t hi ocar bonyfhe camposndscafyhe Imversian bavabeen shdvamteyndye thepraduatisr afhi o,
al kanoyl anpng,, t&M{.é&W e Jﬂfﬁﬂféh{srﬂeﬁom?c% fl.?oonykt@ﬁ’l??es V\thﬁﬁﬁg%@s These

PCT/ USO / 46359 dr oyl am n yl"am nosu onyl,
aryl sul f onyﬂsulmefﬂleatgafﬁyﬂrsubmpnmdﬁ areatsyﬂumsammme resablksy Ingngli fieonthtaaain no,

R T N I e e T
het erzar yl tramimom)dfarvnﬁay ohéi‘sardaar yl al kycar bonyl am no,
al kylsul fonyl an.bgptgkines whose production may be induced by the adnimistration of compounds
according to the invention generally include interferon-o (IFN-a) and/or tumor necrosis
factor-a (TNF-a) as well as certain interleukins (IL). Cytokines whose biosynthesis may
be induced by compounds of the invention include IFN-a, TNF-a, IL-1, IL-6, IL-10 and
25 IL-12, and a varicty of other cytokines. Among other effects, these and other cytokines
can inhibit virus production and tumor cell growth, making the compounds useful in the
treatment of viral diseases and tumors. Accordingly, the invention provides a method of
inducing cytokine biosynthesis in an animal comprising administering an effective amount
of a compound or composition of the invention to the animal.
30 Certain compounds of the invention have been found to preferentially induce the

expression of IFN-a in a population of hematopoietic cells such as PBMCs (penipheral
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5 al kenyl suf f onyl am no, atyl sul fonyl am no, aryl al kyl sul f onyl anii @?&I’A‘f 005
het er oaryl sul f onyl am no, heteroaryl al kyl sul fonyl am no,

al kyl ani'hBL%P$i38y| ani no, al kenyl ani nocar bonyl ani no, PCT/USO1/46359
aryl ammocar bonyl am no, aryl al kyl am nocar bonyl am no,

het er oar yl am nocar bonyl am no, heteroaryl al kyl am nocar bonyl am no and, in
the case ofb O%P@ﬂw{ﬂawensbwtaiﬂiﬁg B2 otlhdpregurearpiendritie detlayiel ) inelods

bei ng "subs y ut ed” hen t hose groups
can al so beédsgws]ﬁiﬂlt ptrgdé’cﬁo‘p Ofoség“ ?%@Fveﬁ%‘%s‘P‘h@"’aﬂBVéﬁ"é‘Hﬁﬁ'er at ed
substituents. Oellntaﬂdmosub&:telabiluanbSnc&uﬁ:Et}@Wué\indrVon k fiet, ‘i‘ﬂe ounds of
exanpl e, pr ferredR I ncl ude - R4-CR3-Z-P. alky an

- R4- CR3- Z- é{'r"ff’l‘“%\?rf&rcb?‘geft%%“éﬁ % yhe 1gpate imapyne rgvpoDiss Foarxapple, natural
UnSubSBI t utiaRertll bkl bl Bkt o Eﬁéc‘%hﬁp%ggdueﬁ RESIREAD! Y15

ethylene or n-butylené; and Z i1s pre erab nﬁlm URRPTR
subst i t uentMpoun esdm aqtivate macmph@ca)wh-ﬂr mfrmmrseﬁiul'a’ﬂesgéc@um of Afizide

o1 0 U A bl SO L8 o B B e

met hoxyet hyﬂrphfmdoehﬁkbd]ﬁéﬁ:tnhytlon df @-lysiphedydsut ed groups such as
substituted al k or $Ubfsh%1 uted aryl groups, preferred substituents
i ncl ude hal ogen “HROUNESOT thetnKention alsg heye am effse rmehtgaquiredvinmune response

trifl u@r omiohexampleithOlighMér iOfot bARSE f&rtﬁfaﬁ% Bfekt %HD&%HI%%HE gt dlrect

present, can be present 1n the conpound I nvention 1n
conbi nat i odndurHen pheell txsnkines, thntpmbcm affthd’hbelpﬁnqunnmmq&@{mebledl -y

herein in t. h ut i call i ncludin
eomers. (o g adkedificey, BAFRIRREN iRl FECER e b Shpmerdt 1
pol ynor phs andbld 1 8 e inhibaed hpfbnﬂaﬁﬁmﬁk&hiaﬁ of the cEmpAURRO UNKls b&ivity nRBAd R4l | Y
active, sglnvent|$n specifically includes each of the conpound's

enant i or ner¥ RLPORRTS are Useiu] dn e treatmen] pfdiseases whercapeagulagpp pkthe Thi
Phan- niaceutré¢spahse @aaR0 abkhe A ainthf Bieofol rEép%ﬁge 1e‘ﬁésﬁrl ca1 A&l HFI‘FI@ Ytih; @%f 30

conposi tions of the invention contain a therapeut ctiv
amount of SOPBMIYS REthsfintenton wnielnbit the Té)é iasioe rdaB@sabbr:/e)mmumd};rﬂm nati on

with a phag 2410, NAY
(12146185 ST s a5t RESRAME oL hense 1 P PRI Bun:

means an agtieray. adiﬁfﬁlmﬁmobﬂpmnhc lgpui ferytmeenntostsoas m\daldc:nee adjitar Apeet i C
effect, Sumdﬂfcdqml tgear!dnp%lél Iygg a trcar}mem or rrecfr(r:f}m Xmga/l diseases and

20 chlamydia.

The immune response modifying effects of the compounds make them useful in
the treatment of a wide variety of conditions. Because of their ability to induce the
production of cytokines such as IFN-« and/or TNF-q, the compounds are particularly
useful in the treatment of viral diseases and tumors. This immunomodulating activity

25 suggests that compounds of the invention are useful in treating diseases such as, but not
limited to, viral diseases including genital warts; common warts; plantar warts; Hepattis
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; molluscum contagiosum;
varmiola major; HIV; CMV; VZV; rhinovirus; adenovirus; influenza; and para-influenza;
intraepithelial neoplasias such as cervical intraepithelial neoplasia; human papillomavirus

30 (HPV) and associated neoplasias; fungal diseases, e.g. candida, aspergiltlus, and
cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell

leukemia, Kaposi’s sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous
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and/or antiviral activity. Al though the exact amount of active 1doMioldtid
used in a pharmaceutical conposition of the invention will vary
accordi WP o188t ors known to those 5 of skill in the artRCREBUgH/MHaEt he
physi cal and chem cal nature of the conmpound, the nature of the
carrier, and the intended dosing reginen, it is anticipated that the
conposi ti onsukemid, Multip lﬁyrg@tohﬁnm%\lahémaﬁQBﬁ-&loﬂgl&hl’Efl‘&rﬁ;b}fbﬂia atire¥ss T-cell
ingredient to prOV|de a dose of about 100 ng/kg to about 50 ng/kg,
preferably &Balaﬂmak@nﬁgyhﬁrgca%crweﬁﬁmsdﬁ@ﬂ/ﬁk&gegownetlwe%aﬁ%mhd to the

subj ect. ’L\Z‘yépgg Sﬂ&fgﬁr}q‘{ﬁgﬁ % (gorrm S ob 0! 2P RY¥mB it apiCh as

t abl et s, par t|o , SYrups, creans,

oi nt ment s laiehrosdsid, andmacmabmﬁzptmnsamg ctuberwlbsis, pad alyeshacteriemampansal
pat che ke. The co ds of, the i,nvention

admi ni st er gb“tdéé""f‘ %‘5%5??9‘1'80? £ncbe tgleipsipg, “IerFBmPP'&E@ RERE BTSN,

or the C0Wﬁ@dlﬁﬁisacﬂfnctﬁé&tds&Vé’&Emgrbogﬁb’p}ﬂ% a&kahni 8r@hBstyihdemORPioAL | ON
with one another or with other active agents, including addi ti onal

i mune 15 rRpBASecrpsli Pmares’s sypdrppeidiscaid laphsi Bowen g diseast; Bomgaoid
conpounds ?fa $168s; 12! %&E'a&gmhﬂl‘é%hlﬂﬁﬁ&} d§Qulal %rfs@r@e R4 UGt

certain cyto kines experi firents perforned according tothe tests et
forth bel owf pﬂ’#\eszglcaﬂ S, tla admtlbm&iteee tdmoutdsecogldrepbaned sr simanlatg 8feul  as

i mune, r es ers e the | a
numbor of R RIS inc1 it en e wBREN, ThedrPSuS B DO ERRP Bl rctsie® ot
a variety ale @bpsmﬁelr.csmfe@ml@nmasnwhmeoclaﬁmmupgfbsﬁWomlllnwam@d by
the adm ni stratjon of conpounds . according to the invention generally

i ncl ude i ntEPRBIYSHY dr ee‘FmRLEalyanawamcnm%%mﬁré@#'w and HREpaleniy: ( TNF- ()
as wel | as certﬂnrhrwn%#aewwaan&éﬂfecnv@énmﬁcaeﬁom@si%symt&émA%eaﬁﬁo%m{my

be induced by conpounds of the invention include TNF- cX, -
| L- 6, | L- 1 seffigiat p5apse ong or meee cell\iaes.cugh aﬁfm@mmetps @yz@tﬂphms, dep@quells

ot her, ef f ect ST d other %Y oki nes h|b |rus ction
ona Ty, CEhd Ll R p e th AEIop RO 8L B Rors SRR Hu8h hs. HrioHBpBEOFRER: ©F

viral di seas&SaalrLdl tIW@HE—]OAﬁ@HI o2 g1 i inckdaged dV¥EiRE badkeluad idesofaudret hod
of inducing cytoklne blosynthe5|s in an ani mal conpri sing

adni ni st er CHGkEARS eTheRresitemerptintl! vagy acgorddigde fastpro knagnindls 411 K iof t he
i nvention o,dhg 1?%%%'0& b%ﬁb@h%k@&%%%%@@ﬁ@fg#aﬂ&%& a9, Jr%ﬁg%

been found to preferentia I nduc express I"FN- ot
populatlonab@Hﬁena%QtheﬁwuﬁmehksPyuuhsagwﬂBW@iﬁéﬁemmpm@}mﬁmUQEHmm MAY
2005 20 animal and a method of treating a neoplastic disease in an animal comprising
administering an effective amount of a compound or composition of the invention to the
amimal. An amount effective to treat or inhibit a viral infection is an amount that wili
cause a reduction in one or more of the manifestations of viral infection, such as viral
lesions, viral load, rate of virus production, and mortality as compared to untreated control
25 animals. The precise amount will vary according to factors known in the art but is
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 pg/kg to
about 5 mg/kg. Anamount of a compound effective to treat a neoplastic condition is an
amount that will cause a reduction in tumor size or in the number of tumor foci. Again,
the precise amount will vary according to factors known in the art but is expected to be a
30 dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 pg/kg to about 5 mg/kg.
The invention is further described by the following examples, which are provided

for illustration only and are not intended to be himiting in any way.
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WD 02/ 46188 PCPUSQJ/ 463. ~9 bl ood nononucl ear cel ls) containi ng plIoCMAY 2005
cells (Q$§cursor dendritic cell-type 2) without concom tant production
of signiTP%tt88evel s of inflammatory cytokines. In additiPET/HSE1463Y
ability to induce the production of cytokines, the conmpounds of the
invention affect other aspects of the innate i nmune response. For
exanple, natural 5 killer cell activity may be stinmulated, an effect

that may be due cyi ok ipduction. The onpound al sqo activate
nacr ophages, mhﬂ%ﬂwf%&P@F£E%¢Pg% %?@ﬁe%%E?%Tﬁ%ﬁg%fmﬂﬁ?$?%ﬁgﬁ??ﬂe and

t he productpraparaniive 2MLICt iTonadiffeghiokihes. wdrtiided @hd thel BreCdRoasHeA BoloWRY
cause prolifﬁgféion and differentiation of B-|lynphocytes. Conpounds of
the i nvent iM% o have an effect on the acquired inmune response. 10
For exanpl e, al g &2 IAS 1Bl - - di f on
T cells or direct qlgér}]&%dc\tﬁl& O%Ao%d@)‘(lﬁlcl:%ﬁlﬁl %g?gﬁ %gg,go{?ﬁ%begrhgtgtﬁj%?rlﬁcl)é\@g%cet he
T hel per type sgmimap HPECtfoietions wart\anglyzed by h@usBQ/MSdind elet 4pprapmidiet he

Vaare. i iy i sk AR R Biea Gl A e R Biskcrcernapl S Rerey

means t hat compaurgdonpounds are useful in the treatnent of di seases where
upregul ation of the Th 1 15 res se and/ gor downregul ati on of the Th2
response is despfgﬂ?"'Fﬂ“Wﬂggfﬁfggh%a%ﬁ'f?‘1290 gy, Sdb'ﬁﬁlﬂlﬂ?&é,d%’f'z%ﬁ@i

I nventg on perel oW Ratk: TRRLADR; ABRGITRARRAS £.054 18T MAH N A8 B for
expected to be useU in the treatnent of atopic diseases, e.g., atopic
dermati ti s T8¢ Megre AZ).] ¥rtgfluorghdetic agid/waler and Bs0.1%ytsflesroacdtiopus

eryt bemat 0§ii§/acASnidiYae Kl | UV cel | iated inmmunity; and
pousi bly. ad- e ASuFILIEA, Bheith hATunl B niehng BEILRESheck ™0

chl ar nydi aMeilmal B rmune response nodi fying effects of the conpounds nake

t hem useful in he treat nent, of wi de vari et f caonditions. Because
of their abil it TNESeiaase § Haters, Frathon bR spPriies gRpREios SRS o o
and/ ors TNFsdmi-pref BIPLONRRRtibiSvedd SnaBREd Lt AMiYromdSaleiTORMS Bk diE eat ment
of viral diseases gnd, tunors. This i nmunonodul ati ngtacti vity 25

suggests t ARRORGHHBRATWES BT cABCIAG antt seahifagece arerad 19 Provideshe ng .
di seases sH{glofsacetdidlsalNOf the BsiA-d @anﬁdﬁnd.v!fﬁ@érrﬂ%i?@@§§&dﬁ%lz&'% RYNgALI t al

wans; common warts; plantar warts; Hepatitis ; Hepatitis Her pes
Si npl ex Vi FRESITGYEERY-| and Type 11; nol | uscum cont agi osum, VaTriol a

maj or; HIV;  CMWeo Mk Pﬁenlion@%éxrﬁ{ﬁffa C’%Q@B,Ol‘bi DB, §iliUSAZ8HicA e, 1004
para-influenza; i1ntratepithelial nedplasias such as EEV VA
i nt r @pi t hporeafllowmenpl2asalaminygradiepahitioh doays-65% B 4 HV) thanes @S Bat ed
neopl asi as, § PRgalndl P8 93% 5 1 0.£300 A8re RSPFE U kS i0a20 Y acidiwater

and B=0.05% trifluoroacetic acid/acetonitrile; fraction coliection by mass-selective

tnggering,
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cryptococcal neningitis; neoplastic diseases, e.g., basal cel |10 MAY 2005
carcinoma, hairy cell |eukem a, Kaposi's sarcoma, renal cell

carci non\i’jo‘ézdi(! us cell carcinoma, nyel ogenous 26 10 MV ZQURUSOVES3N9
02/ 46188 PCT/USO /4(.359 | eukem a, nultiple nyel orna, nelanong,

non- Hodgki n' s | ynphonma, cutaneous T-cell |ynphonma, and other cancers;
parasitic di seases, e.g. pneurnocystiBxaogiai, cryptosporidiosis,

hi st opl asnosi s, t asnmosi s, .t nos infectio and )

| ei shmani asi s; an%%’?&?'@?’f’g o’iyl)\'?té%ﬁj' ?@HQ?’@"Q’.'?“P %?hﬂl"&'é?ﬁ,‘a"&ﬂﬂ
mycobacterium avium 5 Additional dinsgases or conditions that can be
treated using the conpounds of the ilpveption include actinic
keratosis; eczemm; eosinophilia; é5se&pt i nbocyt haerni a; | eprosy,
mul tiple sclerosis; Omen's syndrenes¢djscoid | upus; Bowen's di sease;
Bowenoi d papul osis, al opecia ar @ t i nhibition of Keloid
formation after Surgery and ot her>~types f post-surgical scars. In
addi tion, these conpounds coul d enhance oPstimul ate the 10 heal i ng of
wounds, including chroni c wounds. The conpou may be useful for
treating the opportunistic infections and tunor’s that occur after
suppressi onPoafAcell nediated immunity in, for exanple, transplant

pat i en%s, cancer g ti.ent%é\nd H V patients. An ampunt of a conpound
effectPve to i nduc¥ RSk Heminesiharyledene! (P20 £n0dRbmeb) in 480 micifent to
cause one %uﬂ%ﬁﬁ)f@l@h (THBPERIer & Grhs 2501P ROFYL A8 1788 GIRNI G o ALY ©
cells 15 and B-cells toproduce an anount of one or nore Cyi oKi hes
such as, f otlueamp selutipFN diXer-BNy] dicarbbrale (601248, 01276 Heol pind 80 ImIloLTHIh AL

is increas ckgrou | evel uc cyt okjnes. The precise
anount Wi | Ie'gﬁlsgir{é;{%ct:dgg?@ﬁxﬁggf Berpg'ctto i?es‘al%ﬁb&@“ieﬁ S?]Hé"%\r Jatcton m‘g?b’e‘ﬁ"’tsed
to be a dostberodllosledut waddtongdds Gerhrabeuhd 5@s FiHddan Baebasiablly abawr 10
Pg/ kglao aboqé 5 H’E/%tql The.inyention al so provides a nethod of
treating a virar FTRPEEYGR FRcsh PEssuLntdie P ngrausens o Vestirpuelt a
neopl asti ¢ tdiptieBiseadditioad 356 iklof & MMRISG BitioRIThiRInak Bleh Qgtrﬁd?coe&/ﬁ}?&f&lv i
n

anount of a conpound_or conposition of the invention to the aninmal"

anount ef f EFPFA3QGME, OQmIgkang the qombingd\arganic laysreweteovrsher with Hod ()
that will #£ausge aTheAEHid Qidd Wi el ovBNN 56 xlicrc%n a{cﬁqag r'c?e'l?-btﬂ{’l
viral infection, such as viral lesions, vira Y , rate POV T usS
product i on,2-@ritydrspvedipxsthysarumgsersaicderiasnoil &t ieg). cont rol 25 ani mal s.
The pieci sep,gpunt will vary according to factors known in the arl but
is expect eo? to be a dose of about 100 ng/ kg to about 50 ng/kg,

pref erably aboutA BPidhy gihled s¢lotion of rerr-butyl 2-(2-hydroxyethoxy)ethylcarbamate (47.1 g,

0.230 mol) in 1 L of anhydrous CH;Cl; was cooled 10 0°C under N; and treated with
triethylamine (48.0 mL, 0.345 mol). Methanesulfonyl chloride (19.6 mL, 0.253 mol) was
then added dropwise over 30 min. The reaction mixture was then allowed to warm to

20 room temperature and was stirred an additional 22 h. The reaction was quenched by
addition of 500 mL saturated NaHCOs 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
wag dried over Na; 5O, and concentrated 1o give 2-12-[{tert-
butoxycarbonyl)amino)ethoxy} ethyl methanesulfonate as a brown oil (63.5 g).

25 Pann C

A stirred solution of 2- {2-[(tert-butoxycarbonyljamino]ethoxy } ethyl

methanesulfonate (63.5 g, 0.224 mol) in 400 mL of N,N-dimethylformamide (DMF) was
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about 5 ngl kg. An anmount of a conpound effective to treat a ned MAt §005
condi.tion is an ampunt that will cause a reduction in tumor size or in
the nunb&P %588 or foci. Again, the precise anount wil | PEEUpUIAH63SY
according to factors known in the art but is expected to be a 30 dose
of about 100 ng/ kg to about 50 ng/ kg, preferably about 10 pg/kg to
about 5 ny/ keptedTagh NaMe (itti log) 0i.2317 ]} dr@nheche sajon eigubywisteafeahd S'IWCJI@dcr
exanpl es, |ch are p ovided for |IIustrat| on only and are

i ntended to be‘“f‘f”nﬁlﬂl sqliiogps\pagied topoam tW’W@“dW‘@P’&M@%"’LOf

| RCT/ USO1/ 46389 8,HN Thé feaBXA RIx@fe *\1%5 fheh Eﬁ%te@fwﬁr}ﬁz@?f'ﬁ@%%
purified using sem- preparative HPLC. Two different netho vvere used

and they arenlsstshdrganc bataoiw werdvrathod with B OH# & lrﬁétrhlb)chrﬁévemc{ﬂ K100 Q).

Gl <6 | | f
HPL?:OP ¢ acte ?g]lps IWP%Ar}g? %@1{)& &}%E%é I %ﬁtﬁ%’“ﬁﬁgr‘%g%géé.o [ é‘?‘” ?W’WH °p
firactions marzeioempiay)aagllcmdmhtﬁapblhlghtzlﬁ@bvﬁ eil.provi de the

trifluoToacetate salt of the desired conpound. Col umm: col um
M crosorb ?8Y 21.4 x 250 nm 8 nicron particle size, 60 A 10 pore;

flow rate: 10 mMikflugioPbmde %ﬂ%}'l Qkk‘-%kl@&lﬁd’)(?)@ll%ﬂt%%t d@? 23, 81204 mOEQIII d a(t)/
0

95% B for 5 mn., where A=0.I | UOTdaceti c aci d/ water and
trifl uoroackePd W@dtf'dleécmﬂ‘dhg of lQ“/éPd Ope%tkomwéb@keomnd@r 1254 Keg/om b 24

trigggpi ng f ract ORHIO @red'Yﬁrton&d g%ﬂ%{):?dﬁq% %%’ng%r%n&i to &zﬁgm &1’

Fraction Lynx autonma url I'cation

fracti ons wende taﬂaiuyyzée[Zummtg:t}&:xMedtyﬂnﬁﬂﬁmaleGsI@NBeﬂrlﬂhuidl’lhal vaapeapr i at e
fractions were cp‘@i ned. nd centrifuge evaporated to provide the
trifluoroacktBd F'Eplﬂ'f “€H¥ desi red conpound. The structure was
confirmed bparfliH NVR spectroscopy Col urm Phenorrenex Luna C 18(2), 10
X 50 mm 5 mcron particle size flowrate: 25 nlrnin.

gradi ent el uti on F7E @‘%5’%0@410?1'0&0 %“WOQUWH (é!;ﬁitg@O 451 gl in R0 wL of
mn, tRken hzgllhgjdxaﬁs @ﬁé@l@ dnBEr T@z, $altBated Wﬁﬁtkﬁlﬁ%n@é@%ﬁﬂ iof 108 QR ARGRIES

aci d/water trifluoroacetic acid/acetontrile; fraction
col |l ecti on W!%mgpgmﬁ}rwhyl@mbw {On§) mol). After stirring overnight, the reaction

mixture was washed with HyO (2 X 300 mL) and brine (300 mL). The organic portion
was dried over Na;SQ, and concentrated to give a bright yellow solid. Recrystallization
from ethyl acetate/hexanes gave 43.6 g of tert-butyl 2-{2-[(3-nitroquinolin-4-
20 yl)amino]ethoxy}ethylcarbamate as bright yellow crystals.
Part F
A solution of fert-butyl 2-{2-[(3-nitroquinolin-4-yl)ammo]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/cm?) for 24 h. The solution was then filtered through a Celite pad and
25 concentrated to give 6.92 g of crude fert-butyl 2-{2-[(3-aminoquinolin-4-
yl)amino]ethoxy }ethylcarbamate as a yellow syrup.
Part G
A solution of tert-butyt 2-{2-[(3-aminoquinolin-4-
ylamino]ethoxy jethylcarbamate (3.46 g, 10.0 mmol) in 50 mL of toluene was treated
30 with tnethylorthovalerate (2.5 mL, 14.5 mmol) and the reaction mixture was heated 1o
reflux. A 25 mg portion of pyridinium hydrochloride was then added and refluxing was

continued for 4 h. The reaction was then concentrated to dryness under reduced pressure.
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25 28 10 MAY 2005 WO 02/46188 PCT/ US(Q 146359 Exanpl e |

1- [ 2- (2- ami noet hoxy) et hyl | - 2- but y] - | Hi mi dazo[ 4, 5- c¢] qui nol i n- 4-1dhMAe0H
2 N N wWoursddsg2 Part A5 A solution of 2-(2-am noet hoxyperhigdnis3§29. 0
g, 0.276 nmoll in 180 nL of tmahydrofuran (THF), under N2,was cooled to
OOC and treated with 140 nL of 2N NaOH solution. A solution of

di -tert-but I . ! W7
t hen added rcorg%&%;\p%\%sgiIVQ(ﬁ%t% ltgkeo(P rcglﬁléh {H;é ls”’? %h;g‘rj égmss (an {Jatqédoﬁh{q‘g\é@go
reacti on miakdbneewdise orgirenpatibowas dtial ovar NaiS0)s nodcortcenped migiveea gach oibS

stirred an additional 18 h. The_ T st henTenoyved under reduced
pressure an etgﬁ%e"roglrfﬁ Srﬂe%ﬁ@]vﬁ‘gﬂle%odgfé’%g?t\r,@egéé‘n%%ﬂ pith f“(‘)‘“’ﬁﬁ%hﬂ{]‘oa?
addi tion of THeG0t flufn WasMiteZedQhd eondéhirABd to dNed YBS of REThueN L @b &l th
ethyl acetate (300 nL, 100 ni) and the conbi ned orgﬁanl c layers were

washed wi t hifimazai4$ Socjquapedingryprshoxyirshideaghamate asarellow oas dri ed over
Na2SO4 and gongentrated to give tert-butyl

2- (2- hydr oxyet hoxy) et byl carbanate as a colorless oil (47.1 g). 15 Part
B A rapidly stirA sduiswmlaftérobutef 2-{2(2-biyylt ME-imidazo[4,5-c]quinolin-1-

2-(2-hyd th hyi t 47.1.9, ..0.23 in | L, of
anhycr ous CHBORSIE S eateERldS TBec) L AistotRe SO oF Rl ¥4 Fried Wih -
tri et hyl am dioréptBodbeizoictcRAMOEBA, 7WE0IRAAS 2lhaBY! ARBH Qtriserd 3%, GerL,

0.253 nmol) was then added dropw se over 30 min. The reaction m xture
was t H8n al Eien miyuikaran tieated wvithgatrated eGP usadutipn@andhe layers werg an

addi t i onal S%ﬁ‘g%"ﬁdggﬁ‘ﬁ%ﬁé g(%([]oms 4808 Wasl F2Y andddht 1RR dm:(% 5\%9 1\%59

saturated Na the organic [ayer was separate
or gani ¢ phamé comsntritehtovgaahi6B giof fz-HRtyl 29 2X2 HOY1-HoxidentHomidaeo[4,Phe

but oxycar DT oy Eb s P G R R LG AR e ac a brown of |
(63.5 Part ]

15 A solution of tert-butyl 2-[2-(2-butyl-5-oxido-1 H-imidazo[4,5-c]quinolin-1-
yijethoxyJethylcarbamate (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 chlonde (1.87 g, 9.8 mmol) overa 10
min. period. The reaction mixture was then sealed in a pressure vessel and heating was

20 continued for 2 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,COj solution (3X) and
brine. The organic portion was dried over Na,SO4 and concentrated to give 3.68 g of zert-
buty! 2-[2-(4-amino-2-butyl-1H-imidazo[4,5-c}quinolin- 1-yl)ethoxy)ethylcarbamate as a
light brown foam.

25 Part J

Tert-butyl 2-[2-(4-amino-2-butyl-1 H-imidazo[4,5-c]quinoln-1-
yl)ethoxylethylcarbamate (3.68 g, 8.60 mmol) was suspended in 20 mL of 2M HCl in
E1OH 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

30 filtered to give 2.90 g of the product as the hydrochloride salt. The free base was made by
dissolving the hydrochloride salt in 50 mL of H,O and treating with 5 mL of concentrated
NH4OH. The aqueous suspension was extracted with CH,Cla (3 X 50 mL). The
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25 Part C A stirred solution of 2-
(2-[(tert-butoxycaTbonyl)am no] et hoxy) ethyl nethanesul fonat e'l(Ue‘!WSm@ﬁ,
0. 224 moWoO ime4®0 nL of N, N-di net hyl fom am de (DVF) was 2€TOUNKYGIZO05
WO 02/ 46188 PCT/ USO01/ 46359 treated with NaN3 (16.1 g, 0.247 nol) and
the reaction m xture was heated to 90' C under N2. After 5 h, the

sol uti on wasomBiRtEerpghiic 19NV SNBEIRIVE! R2,800 akd %Eﬁﬂa\’@dttg' i209. gi(

cold B20. The reaction m xture was.then extracted with F J &‘300
m.). The cawmor%@axnaﬁtyaﬂ12cbléxdtMéumdam@r Eclausbo4wimine #4205 no\NiemO m.)
and brine (195 1] 5 The organic portion was dried over MyS04 and
concentrated to give 2 0 g of tert-butyl 2-

(2 azi doet haiwemmmmmbmcg) 83.94 (8,U0h 8.3 10 We 01 £3 (dPar-ts PuA ISH* ytspon

rerl-butéra §2 azi doet hoxy) et hyl car bamat e 0.204 nmol’) in
1 g

MeCH wes t r e B iy 18068 41 o8 el vl n & Hn 01 driced Bei2 3
Kg/cm) for Q o) 2f eq |t h I

pad and conggﬁt(‘rgt eﬁl'{%hjgall{@ 5(Il ﬂ%?ﬂ cru e ¢ bqt1 I{l‘i %‘i% 1§9Fe ih?
2- ( 2- ami noel-hdkm) 2Hhyl. Zfa(rbbari’afﬂbld)é(aJeo‘l lezeEH)l iquid that was used

Wi thout further purification. Part E A stiffed solution of
4-chloro-3-nitroquinoline (31.4 g, 0. 151 nol) in 500 m. of 15
anhydrous CH202, under N2, was treat egkawiplde triethylam ne (43 nL, 0.308
nol ) 3 d tert- butyl ﬁ(ZZ am noet hoxy) et hyl carbarrateo&g 151 nol). After
stirri'dg overni ght, FKe2ra8HRestxYIethy tWéﬂ%@ hersiinolipvremipe (2 X 300
nm) and brine (300 mL). The organicnportion was dried Over Na2S04 and
concentrated to give a bright yell ou Sohlx' d- Recrystallization from

et hyl acet at ef hexanes gave 43.6 g f\ ery - butyl 2-
(2-[(3-nitroquinolin-4 20 yl)am oXy) et hyl car bamat e as bri ght
yellow crystals. Part F A sol ut of tert-butyl

2-12-[(3-ni troquinolin-4-yl)an noj&t hoxy) at hyl carbamate (7.52 g, 20.0
mmol) in toluene was treated with 1.5 g of°5% Pt on carbon and shaken
under H2 (3 Kg/crn 2) for 24 h. The sol ution then filtered through
a Celite pad and 25 concentrated to give 6.92 g ‘of crude terl-butyl
2-f2-[ (3-am noqui nol i n-4-

Part A

A solution of tert-butyl 2-{2-[(3-aminoquinolin-4-

15 yhamino)ethoxy}ethylcarbamate (6.92 g, 20.0 mmol) in 100 mL of toluene was treated
with tnethylorthoformate (4.65 mL, 28.0 mmol) and the reaction mixture was hcated 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.
The residue was dissolved in 200 mL of CH;C); and washed with saturated NaHCOQ,, H,0

20 and brine. The organic portion was dried over Na,SO, and concentrated to give a green
oil. The green oi) was dissolved in 200 mL of hot MeOH and treated with 10 g of
activated charcoal. The hot solution was filtered and concentrated to give 5.25 g of tert-
butyl 2-[2-(1 H-imidazo[4,5-¢]quinolin-1-yl)ethoxyJethylcarbamate as a light yellow
syrup.

25 Part B

A solution of terr-butyl 2-[2-(1 H-imidazo[4,5-c]quinolin-1-
ylethoxyJethylcarbamate (5.25 g, 14.7 mmol) in 200 mL of CH,Cl; was treated with
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yl ) am nol et boxy) ethyl carbamate as a yell ow syrup. Part G A SqlﬂJMPPﬂ]U?f
tert- but‘kl 2-12-[(3-am noqui nol i n-4- yl)am no] et hoxy) et hyl car ba

(3.46 g,WeH2B61¥%pl) in 50 nL of toluene was treated 30 WPEHUSO1/46359
triethylorthovalerate (2.5 nL, 14.5 mol) and the reaction m xture was
heated to reflux. A 25 ng portion of pyridiniumhydrochloride was then
added and rMOPBA (Tg%nas$3 gcbht mmudd Afodr séming oV1Righe 8RtrbRmoNVasx thie Qs
concentr at ﬁjﬁk%“dr ness %ﬂdﬁé re uced ressure. 30 10 MAY 2005 WO
02/ 46188 P PAERBG R Pe By epotere eRsERleA. e @R 2 and
washed wi t fposwdringd wsshNRHROR,0 EROb ﬁélﬂ Piridd@verNy r?.?d'd S
dried over 2S04 and concet?at ed rt]o gfve a S?eeﬁsgl % B'é(tregg@ng’gigl
was di ssol Vet & Af 80-4aty] 3rl2H&ox e W -tmdazot 5t Jadinad iv-h-ydethoxgebglcatbanaeal .
The ho§ sol gtall R f ered and concentrated to give 4.12 g of
tert-butyl ’ % E%%%Btdff-{rﬁS | Hi m dazo[ 4, 5-c] qui nol i n- |

-yl) et boxy]P@rtl{)‘/I caTb3M at e as a yellowoil. Part H A solution of
tert-butyl 2-[2-(2 5-c¢j.qui nalin-1

yl ) et hoxyl et hyl d”éf*od‘é‘ "i’hg@rgg& ésoé darkigiimidazel45-cuinylindrp02 was
treated W tyefroxg Eil@[c@ﬂﬁﬁaﬁ?é)(b@@%olﬁ Ao ik VTR of 1 ABicHordelaneldas?

nmml ). After stirring for reaction mxture was treated wth
saturated MaHed® EGIGmddreamd ovithHd hhyte@icontated Niﬁmh‘sanﬂnﬁﬁbn TheheQapidlyi C
porti pn Wast W?% ?oqlgnon \?éasggg éi S8P9 Pg{)lltjg%alﬁl& nyl cqm onde (? ¥I g1 N%Z%%I) O%Qrda 10

concentrate

2-[ 2- (2- butnyth -pEEi@d(l Mrh:id-tlbmmiﬁ[véjﬂ.siea@a Gith @@ kdditidnal 2 mL of concentrated
-yl ) et hoxy i ght brown foam Part 1 15 A solution

% r banat.e as
of lert- bum t"‘g"‘("f 39d dhep S%I‘Eﬁ&'i"dd’fiwr essel2af heaing wapmnpﬁl for 3 h.
yl ) et hoxy] ghbysacasbmmeat Gvak a‘reﬁgotged &&&am th 100 0% (E'i]l' The reac]pon

1, 2-di chl or oet hane was heated Cand treated wth “_’LO mL
concent r at S4XNEAORS e Uﬂﬁheﬁwmrdﬂz@hb%r?%apﬁ:@i wiutml(ﬁxmdémlnut Thrmrgasc added

sol i djp-t olpgﬁgg%gsfdg@g]mq Na , 484 ic% ncdhirded @ -oR g give 4”%0%%1":52 g?z ig {4 an d

period. The reaction m xt ure was en sca

heati ng wasm®-tidnmidage(d, Stdquidbiin: 1- mmhmmnymrbamalﬁasraelg\m&oﬁhmnc00| ed
and treate%%ﬁn h 100 m, of CH2CI2. The reaction m xture was then
washed wit | % Na2C03 sol uti on (3X) and

T ert-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 wreated with 30 mL of 2M HCI

20 in EtOH and the mixture was heated to reflux with sumng. After 3 h, the reaction mixture
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
NH4OH. The aqueous suspension was extracted with CH,Cl; (5 X 50 mL). The

25 combined organic layers were dried over Na;SQ, and concentrated to give 1.35 g of 1-[2-
(2-aminocthoxy)ethyl)-1H-imidazo{4,5-¢c]quinolin-4-amine as a tan powder.

MS 272 (M + H)"; _

'"H NMR (300 MHz, CDCl3) 6 7.98(d, /=82 Hz, 1 H), 7.88 (s, 1 H); 7.84 (d,J = 8.4 Hz,

1 H); 7.54 (m, 1 H); 7.32(m, | H); 5.43 (5,2 H); 4.74 (1, = 5.2 Hz, 2 H); 3.97 (1, J = 5.2
30 Hz, 2 H); 342 (1,J = 5.1 Hz,2 H); 2.78 (t,/ = 5.1 Hz, 2 H); 1.10 (br s, 2 H).
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brine. The organic portion was dried over Na2SO4 and concentr af BAY Q005
gi ve 3. %/géséerl but yl
2-[2-(4- ‘s butyl -] H i m dazo[ 4, 5-c] qui nolin-1-yl)et h%&VFé‘f’Wiﬁe’ar ba

mate as a |light browmm foam 25 Part J Tert-butyl
2-[2-(4-am no-2-buty]-1Himdazo[4, 5-cjquinolin-I -
yl ) ct hoxyj et hyI earbamate (3.68 g, 8.@0ampksl) was suspcnded in 20 nL of

2M HCl in i I

ater 3, oty had e SR BRSO Blapa iR e
solid was triturated with hot EtOH ¥80 nL) and 30 flltered to give 2.90
i sgalt. The free base was nmade by
di ssol ving the hydrochl oride salt N|i n 50\>rfL\6TO+|20 and treating with 5
m. of concentrated NH40H. The Nsuspensi on was extracted with
CH2C], (3 X 50 nL). The 31 10 02/ 46188 PCT/ USO1/ 46359

conbi ned organic | ayers were dried over 2S04 and concentrated to give
1-[2-(2- aininoetlioxy)ethyl)-2-butyl-I H ;@aazo

[ 4, 5-c] qui nol i n-4-am ne as a tan powder. M+ H)* "H NMR (300
MHz, CDC13) 8 7.95 (d, J 83Hz | H; 7.83 (d, J = 8.4 Hz I H);
750 5 (mPart A) ; 730(m I H); 541(s 2 H; 4.69 (t, J =5.6 Hz, 2

H; 3.93 t J = 1 Hz, 2 2. 97 (t, J =
7.9 Hz? ( 2%%"“%{"“05 tert- Egt&“iﬁizﬁg &i’)"f"’qf‘“ﬁbn‘(‘ ;H)l 52 (m( 2 H:
1.26 (br s ylﬁn'hi)q]et&o@leth?lcar&amatz(B) 2‘@, 293 rH)'lol) Eammhe oZaﬂJ@drous CH,Cl

]-1[2-(2-am noet hoxy) ] H-im dazo[ 4unolln4amne H N N
h R partassoned 1A Q1 9r s i uemizs (4. 15oe 30 Ammanut nol | h- 4 15

)10 AR RS 31320 0,0 ot e

was treated wt ormat e mol )
reacti on niKtueastiomwahiben wdmied to room temperature and stirming was conlmued for 1h.

10 The reaction mixture was then concentrated under reduced pressure to give an orange
sohd. This was dissolved in 250 mL of EtOH and 12.5 mL of tnethylamine was added.
The mixture was heated to reflux and stirred under N; overmght. The reaction was then
concentrated to dryness under reduced pressure and treated with 300 mL of Et;0. The
mixture was then filtered and the filtrate was concentrated under reduced pressure to give

15 a brown solid. The solid was dissolved in 200 mL of hot MeOH and treated with activated
charcoal. The hot solution was filtered and concentrated to give 11.1 g of reri-butyl 2-{2-
[2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-yl]ethoxy} ethylcarbamate as a yellow
syrup.
Part B

20 A solution of rert-butyl 2-{2-[2-(2-methoxyethyl)- 1 H-imidazo[4,5-c]quinolin-] -
yllethoxy}ethylcarbamate (10.22 g, 24.7 mmol) in 250 mL of CHCI; was treated with
MCPBA (77%, 9.12 g, 40.8 mmol). After stirring 30 min, the reaction mixture was
washed with 1% Na;COj solution (2 X 75 mL) and brine. The organic layer was then
dried over Na;SO, and concentrated to give 10.6 g of rerr-butyl 2- {2-[2-(2-methoxyethyl)-

25 5-oxido-1H-imidazo[4,5-c]quinolin-1-yljethoxy}ethylcarbamate as an orange foam that

was used without further purification.
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reflux. A 100 ng portion of pyriclinium hydrochl oride was thent Bdtheq005
and refluxing was continued for 2 h. The reaction was then

concent M@ 8246188 dr yness under reduced pressure. The resiRREUWAS3S9

di ssolved in 200 nL of CH202 and washed wi th saturated NaHCO3, H20 20
and brine. The organic portion was dried over Na2SO4and concentrated to
give a gredhart®il- The green oil was dissolved in 200 nL of hot MeCH
and treated wt activated charcoal. The hot solution was

10 f
filtered and cogcsé)mt%at%&f’ tyiZy -8 -Gemefheipyethybrs-oxnge-yH-imidazolg)s-

Himd ; ht vyell
ool A Bty e Y GO R . v o

2-[2- (I H- | iz erftans waf qwtmbmﬁ"(li and ty¢aret widx () iy kaaeimaed MHGH25 (g,

14.7 in.20 treat Wit 10 MAY 2005 WO
02 46188, PERPLED TGS SF T PEROTRIon ¥apaiss Saltd wiimsrsomyheblorde (103 ng
over ni g ht gt 50 refst) dveha M ¥hMp&iod8 The (28R4 xMrL D28 BLHERL AR aNRddRRal 1
sol ution and the | ayers were separated. The organic portion was washed

with H20 aftl srsrated i sdutippeand thepsextechio aducf@mtvmpmdtmmgxgms 4. 60
g of leri- ( I i

-yl ) et hoxy] etiﬁuf%goﬁggmﬁ?gﬂa Q?S%gh]llmgﬁﬁ]g(\ﬁae %@n{#& v?lthCJO mL ut| on
of tert- butC)HCIQ I@-ré&lolxnnbauﬂewasnh@amsbeu w5i1lc}—1§meNafC(I);solunon (2X) and

| t b t 4. 60 150
)1/ )Zedftgm/]or%oe ha(rj\l:a %a&g:pe% Ut e cﬁ"oedé)derﬁﬁa ﬂzr{drcé”a’ {gat‘%g'fﬁlprﬁ g tert-

concent r at ddty NH4 DUph-smknat 3-@Pme thex feftey1 - Bpiidldyzol B 55 difidis- 80l uti on was
added SOlldﬂgﬁtO|u nesul fonyl chlorjde (2.71 g, 4 2 mmol ) over a 10

m n. peri odYNShexyE XIP?‘B'T‘P’?*FQHJP@“M@’PT eated with an additional 2 nmL of
concentr at gt pNHAOH sol uti on and then sealed in a pressure vessel and
heating was continued for 3 h. The reaction m xture was then cool ed
and treated wi thertbotyh-{&{4-amper2-(2-medoxstu i bitimidaxal d5e ) quisolinklen

bor t1 on- vl are s SEPORESREY Lk P mich Py By d 30, SLER NG

tert - but yl EZOf 2nd the maxtureovds hicktcdritaizfof w;tﬂsmgj Adtet h5 h, the reaction mixture

-yh)et boxylv% p&’olecdaang?'ﬁriarcg & givg' a lgiulglmy st())r J Wilhc S0 IH]WBS washed[})itOH and Et;0 and
dried under vacuum to give the hydrochloride salt as a light brown solid. The free base
was made by dissolving the hydrochlonde salt in 50 mL of H,O and treating with 10%

20 NaOH solution. The aqueous suspension was then concentrated to dryness and the residue
was treated with CHCl;. The resulting salts were removed by filtration and the filtrate was
concentrated to give 3.82 g of 1-[2-(2-aminoethoxy)ethyl]-2-(2-methoxyethyl)-1H-
1midazo[4,5-c]quinolin-4-amine as a tan powder.

MS 330 (M + H)";

25 '"H NMR (300 MHz, DMSO-dg) 6 8.10 (d, J = 8.1 Hz, ] H); 7.66 (d,J = 8.2 Hz, 1 H);
7.40 (m, 1 H); 7.25 (m, 1 H); 6.88 (brs, 2 H); 4.78 (t,/ = 5.4 Hz, 2 H), 3.89(t,/ = 4.8 Hz,
2H);3.84(,J=69Hz,2H);3.54(t,/=54Hz,2 H); 3.31 (s, 3 H); 3.23(t,/ = 6.6 Hz,
2H); 2.88(t,/ =53 Hz, 2 H).
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Tert-butyl 10 MAY 2009
2-[2-(4-am no-| Himdazo[ 4, 5-cj qui nol i n-1-yl) et hoxy] et hyl car bamat e
(4.56 gWA92 1ol ) was dissolved in 100 ni of EtOH and tPEHUEHAYh 30
mL of 2MHCl 20 in EtOH and the m xture was heated to reflux with
stirring. After 3 h, the reaction m xture was concentrated to give a
solid. The solid was triturated vm'tth@mpEMO% (100 nL) and filtered to

gi ve the product droc he. fr made by
di ssol ving t he hﬁ?&icﬁf H‘én sal ﬁ1 %'r@ ”{‘T&‘ﬁz"zﬁaﬂ% % hg with 5
mL of concentrated NH40H. The gqaﬁmﬁetﬁywtﬁmme@ was extracted with
CH C12 (5 X 50 nL). The 25 conbi rned organic | ayers were dried over
Na2SO4 and concentrated to give 1 a5 g of J-[2-
(2-am noet hoxy) et hvl)-1Him dazgf4 NW@OI in-4-amne as a tan
powder. Ms 272 (M+ H)4; | H NVR (3000VHZ, CDC13) 8 7.98 (d, J = 8.2
Hz, | H; 7.88 (s, | H; 7.84 N8 A4H, | H; 7.54 (m | H;
7.32 (m | H), 5.43 (s, tTJ 52Hz 2 H; 3.97 (t, =
5.2 30 Hz, 2 H); 3.42 (t, Hz, @ 278(t,J:5.1Hz H) ;
1. 10 (br s, 2 H. 33 10 MA 02/ 46488

yet

J

2 H);
. , . 0276 / USOI / 46359 Exanpl e 3
1-12- (2- am noet boxy) et hyl ] - 2- t hy"l}/@m dazo[ 4, 5-cjquinolin
-4-amine H N>-~" 0 NNH Part A5 A's of tert-butyl

2- (2-[ (3-am noqui nolin-4 yl)anino] et hoxy) ePhyl carbamate (10-2 g, 29.5
mrol ) 4n 250 nL of anhydrous CH2C12 was cooled to O C and treated with
triet byI amne (4.18 nL, 30.0 mmol ). Methoxypropionyl chloride (3.30
m., 30.3 mmol) Wdg- (E%emnadueﬁd#)dhxiH}W(Eﬂleﬁmwet@lhfiH—imidéthe[4rﬁedqmihmim—4fc/as

t hen war ne m_t araiyne nd, St r n ont i for I h .10
The react | SR CRORE cak Trek e ARenEh i L i Bl e bere g

gi ve an or a0gaderso) |m:ha mxsed/@mmhs\&&l adeel FN26.0s5 L, ofs0mirkd) atitbeAzoyd Nl
of triethyl am ne was ad The m xture was heated to reflux and
stirred una@PnﬂQ(?&Oe%PéﬁtmmMén¢ BaETEFUT WighsleTes to warm to room temperature

10 over 2.5 h. The reaction mixture was then quenched by addition of saturated NaHCQ;

N

<
’“I\)II
N O

'O Ul

solution (30 mL) and CH,Cl> (30 mL). The organic layer was separated and washed with
H,0 and brine, dried over Na;SOs and concentrated under reduced pressure {0 give a tan
foamn. Mass spectral analysis showed the presence of some bis-amide in addition to the
desired product. The tan foam was treated with 1N aqueous HCl solution (50 mL) at 100
15 °C for 5 h. HPLC analysis showed that all of the bis-amide had been converted to the
desired product. The reaction was cooled to room temperature and treated with 10%
NaOH until the pH~11. The mixture was extracted with CHCI3 (3 X 30 mL). The
combined organic extracts were washed with H,O and brine, dried over Na;SO, and
concentrated under reduced pressure to give a yellow solid. Purification by column
20 chromatography (S10;, 5-10% MeQH/CHCI3) gave 100 mg of N-(2-{2-[4-amino-2-(2-
methoxyethyl)-1H-1midazo{4,5-c]quinolin-1-yl]ethoxy} ethyl)benzamide as a white
powder. m.p. 184-187 °C;
MS 434 (M + H)";
'H NMR (300 MHz, DMSO-dy) & 8.40 (m, ] H); 8.06 (d, J = 8.3 Hz, 1 H); 7.76-7.74 (m,
25 2H), 7.60(d, /=78 Hz, | H); 7.54-7.37(m, 4 H); 7.19 (t, J = 7.3 Hz, 1 H); 6.48 (s, 2 H});
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concentrated to dryness under reduced pressure and treated w tﬂmnﬁ%m
of Et20. The mxture was then filtered and the filtrate was
concent M exttaailer reduced pressure to give 15 a brown sdiTUSITHé38ol i d
was di ssolved in 200 nL of hot MeOH and treated with activated
charcoal . The hot solution was filtered and concentrated to give 11. 1
g of ferl-uoyd 72¢m(PH); 3.91-3.84 (m, 2 H); 3.78 (t,J = 6.9 Hz, 2 H); 3.48 (1, = 5.5 Hz, 2 H);
12- (2- met hgxyet h Iil-] H i mi dazo[ 4, 5- ¢c) qui nol i n- 1-yl ) et hoxy) et hyl car bamat
e as a yel I3%(Ss£//lf] i3 2004t = 8332 ABol ution of tert-butyl

2-(2-[2-(2~ t - i1pk dagg[d s l,gui,npd 4 - 1] t hy
| caTbarn at ??ﬁ%gﬁgg [gwsﬁ&%r%’r%ﬁ) ]ZS?r94 igl(-)&r%ﬁy%f Pjél—%]!gz\?\ia%éltd‘r’a?ag?&éﬁ)zz\nﬁt h
MCPBA ( 77%196.7212),4,400.8, nisol,, 0.4 461692 53 4,i48¢, 3D6m n, the reaction

m xturg was washed with 1% Na2CO3 solution (2 X 75 nL) and brine. The
organit layer was then dried over N32SO4 and concentrated to give 10.6
g of tert-butyl 2- (2-[2-(2-nethoxyegRyhjiedS 5-oxido- |

H i mi dazo[ 4, 5-¢] qui nol i n- | -){Ilet hoxy) ethyl carbamate as an orange

f oam t hat mds[%@@aﬂmthmiethm} Femephgryethybet, 7.8:9- teBahydm- Mkimzigad4, 50
02/ 46188 PCT/ USO01/ 46359 Part C A_spl Ukl QF terl-butyl
2-~2-[2-(2-net boxyet hyl ) - 5- oxi do- ]ciﬁ'&nqhhggao '&? 5-

c] qui nol i n-1-yl j et hoxy) et hyl car bamdft (10.6 g, 24.6 mol) in 100 niL of
1, 2- dichl oroet hane was heated to,6 nyand treated with 10 nL of
concentrated NH40H 5 sol ution. Tojt hsg rWy‘sti rred sol ution was
added solid p-tol uenesul f DYl c FOEN(7.05 g, 37.0 nmmol) over a 10
m n period. The reaction m xture s treated with an additional | nL
concentrated NH40H sol ution and thHen sealgd in a pressure vessel and
beating was continued for 2 h. The reactiof m xture was then cool ed
and treated with 100 nL of CHCL13. The reacti oM Xt UTewas t hen washed
with H20, 1% Na2CO3 sol ution (2X) and 10 brine. The organic por-tion
was did ed over Na2SO4and concentrated to give 10.6 g of tert- butyl
2-~2-[4-am no- 27 (27470 | 43+_mi or Gl AL icNal = v 4

yl ] et boxy) et hyl éggﬁgﬁg‘?g&@“gyﬁ%mjf gﬁgﬁ%%ghﬁ?)Sbﬁ‘i“gﬁa?@hfyqp&ummm ¢

2-f 2- [ 4- ankmneZ10.9 gn2t. hoyeyd) wyd disstived ini 51 mb o6 frif®raicefis avil 4nd-tieated with

PtO; (1.0 g). The reaction mixture was shaken under H, (3 Kg/cm?). Afterd d, an

additional 0.5 g of PtO; was added and hydrogenation was continued for an additional 3 d.
15 The reaction was then filtered through Celite and concentrated under reduced pressure to
give a brown o1l. The yellow oil was dissolved in 200 mL of H,O then made basic
(pH~11) by addition of 10% NaOH solution. This was then extracted with CHCl3 (5 X 75
mL) and the combined organic layers were dried over Na,SO, and concentrated to give
5.17 g of 1-[2-(2-aminoethoxy)ethyl]-2-(2-methoxyethyl)-6,7,8,9-tetrahydro-1 H-
20 imidazo[4,5-c]quinolin-4-amine as a tan solid.
MS 334 (M + H)",
'"H NMR (300 MHz, CDCI3) & 5.19 (s, 2 H); 4.49 (1, J = 5.4 Hz, 2 H); 3.84 (1, J = 6.6 Hz,
2H);3.71(1,J=54Hz2, 2 H),3.36(,J= 5;2 Hz,2 H); 3.51 (s, 3 H); 3.15(t,J = 6.6 Hz,
2H);2.95(m, 2 H); 2.82 (m, 2 H); 276 (1, /= 5.1 Hz, 2 H); 1.84 (m, 4 H), 1.47 (brs, 2
25 H).
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15 yljethoxy) ethylcarbamate (10.6 g, 24.6 mmpol) was treated v MAY 3051
of 2ZM HCl in EtOH and the m xture was heated to reflux with stirring.
After 1.VOWN2H44IER reaction mixture was cool ed and filter eBCTESHIAHE%
gummy solid. The solid was washed Et OH and D20 and dried under vacuum
to give the hydrochloride salt as a light brown solid. The free base
was nmade by di ssol ving the hydrochl ofixempea&dl t in 50 nL of H20 and

concent rat ed €5 i1 RS LiAanE e Plubit £8 SHER Foal B fhasl eraspoimni

resulting salts were rermved byyhdthdxyddth@ibeasichighe filtrate was
concentrated to give 3.82 g of

]-[2-(2-am noet boxy) et hyl]-2-(2- hoxyet hyl )-1 H

i m dazo[ 4, 5-cl qui nol i n-4- am ne \@sx ma pogwder. Ms 330 (M+ fl)+ 25 'H
NVR (300 MHz, DMSO-d6) 6 8. 10 (d, J¥ S THz, | H), 7.66 (d, J = 8.2

Hz, | H; 7.40 (m | H; 7.2 INH), 6.88 (br s, 2 H; 4.78 (t, J =
5.4 Hz, 2 H), 3.89 (t, J = 4. , N;3.84(t,J:6.9W 2 H);
3.54 (t, J =5.4 Hz, 2 H); 3.31 (s, 3 , 3.23 (t, J =6.6 Hz, 2 H;
2.88 (t, J =5

Exanple 4 N (2-
(2-[ 4-am no- 2- ( 2- met boxyet hyl ) -1 H i m dazol 4, i nolin-|

yl | et boxy)ethyl )benzanide H2 NO NO -\-©°H N ~ OO0 5

1-12- (- Am noet hoxy) et byl j - 2- ( 2- met boxyet hyl ) -1

H i m dazo[ 4, 5-cj qui nolin-4- amne (750 ng, 2.28 nmmol) was dissolved in
35 nmL of anhydr b42-(ZABGhetiang)etod)-B(R-methOxyethyl)-6,7,8,9-tetrahydro-1 H-

imidazol4,5-c]quinolin-4-amine (1.00 g, 3.00 mmol) was dissolved in 30 mL of anhydrous

.3 Hz, 2 H. 35 10 MAY 2005 WO Oi46188 PCT/ USQl / 46359
N

CH;C1; and cooled to 0 °C under Ny. To the stirred solution were added Et:N (0.84 mL,
6.00 mmol) and benzoyl chloride (348 pL, 3.00 mmol) and the reaction was allowed to
10 warm to room temperature overnight. The reaction mixture was then quenched by
addition of saturated NaHCO,; solution (30 mL). The organic layer was separated and
washed with H;0 and brine, dried over Na,SO4 and concentrated under reduced pressure
to give a yellow oil. The oil was dissolved in a minimum amount of hot MeOH and then
treated with EO (50 mL) which caused a white percipitate to form. The solid was
15 isolated by filtration and dricd under vacuum to give 476 mg of N-(2-{2-[4-amino-2-(2-
methoxyethyl)-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-1-
ylJethoxy} ethyl}benzamide as a white powder. m.p. 141-143°C;
MS 438 (M + H)*;
'"H NMR (300 MHz, DMSO-d;) & 8.36 (t,J = 5.4 Hz, | H); 7.78-7.76 (m, 2 H); 7.54-7.42
20 (m, 3 H); 5.68 (s, 2 H); 4.43 (1, J = 5.4 Hz, 2 H); 3.75-3.69 (m, 4 H); 3.48 (1, J = 6.0 Hz, 2
H);3.37 (t,J = 5.5Hz2, 2 H); 3.24 (s, 3 H); 3.07 (1, J = 6.9 Hz, 2 H): 2.91 (m, 2 H); 2.63
(m, 2 H); 1.70 (m, 4 H);
C (75 MHz, DMSO-ds) & 166.7, 151.3,149.3, 146.2, 138.5, 134.8, 131.4, 128.6, 127.5,
124.9, 105.6, 70.5, 70.5, 69.3, 58.4, 44.6, 32.7, 27.6, 23.8, 23.0, 23.0.
25 Anal. Caled for C2aH31NsO;: %C, 65.88; %H, 7.14; %N, 16.01. Found; %C, 65.55; %H,
7.15; %N, 15.87.
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' C under N2. To the stirred solution were added Et3N (0.35 mil,0 MAYS203
nmol ) and benzoyl chloride (260 pL, 2.28 nmol) and the reaction was

al | owed WO 2168t 0 room tenperature 10 oveT2.5 It. The reRCH/UoH 43t ur e
was then quenched by addition of saturated NaHCO3 solution (30 nL) and
CH202(30 nmL). The organic |ayer was separated and washed wwth H20 and
brine, dried over Na2SO4 and concentrated under reduced pressure to
give a tan foam Mass spectral anal SIS shomed t he presence of sone
bis-am de in addition to the desir Bduct. The tan foam was treated
wi th I N aqueous HCI n HPLC

anal ysi s showed t hat QPQ%&?&?% ﬂg a (g%ﬂ@wﬁégggﬁ%g%ﬁv pted to the
desired product. The reacti dii-magazophf-efuinolindemmitenper at ure and
treated with 10% NaCH until the pEy. 1. The m xture was extracted with
CHC13 (3 X 30 nL). The conbi ned orgdnlc extracts were washed with H20
and brine, dried over Na2S04 and nNT
10 give a Yellow Solid. Purification
5- 10%ved UCHC13) gave 100 ng of 2- [ 4- am no- 2- (2- met hoxyet hvl) -
| Himdazo[4,5-c)quinolin- | - t hoxy)\ et hyl ) benzam de as a while
powder. mp. 184-187 CC, NB 434 (M + H)+,04 H NVR (300 MHz, DMSO d6) 5
8.40 (m | H); 806 (d, J =8.3 Hz, | H; 7\78-7.74 (m 25 2 H); 7.60
(d, J =7-8 H, | H,; 7. 54 7. 37 (n1 4 H; 7. 1§ (t, J =7.3 Hz, | H;
6.48 (s, 2 H); 36 10 MAY 2005 WD 02/46188 PCT/ US01/ 46359 4. 79-4.72
(m 2 H; 3.92-3.84 (m 2 H,; 3.78 (t, J 6.9 Hz, 2 H); 3.48 (t, J =
5.5 HZ~ 2 H; 3.25 (s, 3 B); 3.20 (t, J 6.3 Hz, 2 H); 13C (75 MHz,
DVBO- d6) 6Fa64. 7, 152.0, 151.9, 145-2, 134.8, 1327, 131.4, 128.6, 127.4,
é)%gm?)l elél 4, 1@(9?1% h@&rﬁe%ﬁoggil%’:sp@l%roﬂ 9. 68 238 rﬁﬁoﬂwﬁ%]a@ed 6. rBund®

]-[2- (2- anbotwet ﬂwkw)lémwep with(izxsnss BERyadenlN:) -The Angd sodiem DA s H i mi

dazol Ab 5 ggaqu Rlln i) L%Warﬂ'nydrous TﬁF A solution of rert-buty] 2-(2-
azidoethoxy)ethylcarbamate (41.9 g, 182 mmol) in 200 mL of THF was then added to the

dotrated under reduced pTeSSUTC
col um 20 chronmat ogr aphy(Si 02,

stired sodium 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

15 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
portion was then dried over MgSO, and concentrated under reduced pressure to give 41.9
g of rert-butyl 2-(2-azidoethoxy)ethyl(methyl)carbamate as a yellow liquid.

i Part B

20 A solution fert-buty] 2-(2-azidoethoxy)ethyl(methyl)carbamate (41.9 g, 170 mmiol)
in 600 mL of MeOH was treated with 2.5 g of 10% Pd on carbon and shaken under H, (3
Kg/cmz) for 24 h. The solution was then filtered through a Celite pad and concentrated 10
give 37.2 g of crude rerr-butyl 2-(2-aminoethoxy)ethyl(methyl)carbamate as a light yellow
liquid.

25 Part C

A stirred solution of 4-chloro-3-nitroquinoline (32.3 g, 155 mmol) in 400 mL of

anhydrous CH;Cls, under N, was treated with triethylamine (43.1 mL, 310 mmol) and

39



\>""-~0 NNH2 10 1-[2-(2-Am noet hoxy) et hylj-2-(2-nethoxyet hvil ) MAY 2003
I m -clguinolin-4- amne (10.0 g, 27.3 mmol) was di ssol ved(l n
EE)I m Eaéﬂélpﬁ*ﬁ]%fgroacet ic acid and treated with Pt02 (1. PGyUSahesso
reaction mxture was shaken under H2 (3 Kg/cm2) . After 4 d, an f
additional 0.5.9 % Pt 02 was added and hydrogenati on was conti nugpl or
an addi t i ondf"" 83U 2-(Graminqethoxnethy Kmethalcarbrertd (372ex, ¢t infoBl Xt éPRlirkhg

PTa 1Y : e, t | brown qil. The
Vel ow o 1 uas i scorved e BEPHE S bt EaGetinladepie 600mtn,
addi tion of TresamCHoBwnur4salnied ThirNasBO, dndesn@xikds iedvad b gggga;%{u?m

[ ' i ed over Na
75 nlL) and or%g ic |ayer wer e drie
concent r at eéh{a’glaga%\%hﬁgg% )g?t?]y] ac tateﬁ'nexanes 67% cthyl acetate/hexanes) gave 46.7 g

-[2- (2 ami nbetitoixyl b (20§ i BRXYLyN s, 1 dplislnan dro-IIH 20
?ni[éago[?l%-n J lrui ngl)n?trl\“%dzj;;n E\(e gg@g tan S)Jc:)l\é#ﬁcﬂo%ﬁ%‘%églﬂy ?CIW ff‘TV#?%‘:ﬁSS: I(-lt NN?
(300 MHz, 05%0%9"@5.19(5, 2 H); 4.49 (t, J =54H, 2H; 3 t,
6.6 Hz, 2 Pap3.71 (t, J =54 H, 2 H, 3-36 (t, J =52 H, 2 ;I) g
3.51 (s, 3 H; 3.15 (t, J 6.6 Hz, 2 H); 2.95 (m 2 H); 2.82 (m37 T)b
2.76 (t, J = 5.1AkRlution ¢fjzerbugd nfenhyl@- 1)[(3-Airdduibdin-6. 2 25 H).

N 22002 4@%%@&1?%}%@@%%%{%@?@%271%@51551'9&15 Ayl S 19Ikrien haad, 5-
] qui NI n- | witly D]5af dTERY Pt @t ybonk@azAeH enddiz, ! Ksz) B 2N The solution was

then filtered through a Celite pad and concentrated to give 6.8 g of crude rert-butyl 2-{2-
[(3-aminoquinolin-4-y])amino]ethoxy}ethy](methyl)carbamate as an orange syrup which
was carried on without further purification,
Part E

15 A solution of tert-buty) 2-{2-[(3-aminoquinolin-4-
yl)amino]ethoxy}ethyl(methyl)carbamate (6.05 g, 16.8 mmol) in 200 mL of anhydrous
CH,Cl, was cooled to 0 °C and treated with tnethylamine (2.40 mL, 17.2 mmol).
Methoxypropionyl chloride (1.72 mL, }7.2 mmol) was then added dropwise over 5 min.
The reaction was then warmed to room temperature and stirring was continued for 3 h.

20 The reaction mixture was then concentrated under reduced pressure to give an orange
solid. This was dissolved in 200 mL of EtOH and 7.2 mL of triethylamine 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;0. 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,0O and brine.
The organic portion was dried over Na;50, and concentrated under reduced pressure to
give a brown oil. The 0il 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 terr-
butyl 2-{2-[2-(2—methoxyethyl)—lH-imidazo[4,5-c]quin0]in-1-

30 yljethoxy}ethyl(methyl)carbamate as a yellow syrup.
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O 5 1-[2-(2-Aninoet hoxy) et hyl ] -2-(2-nethoxyet hyl)-6, 7, 8, 9-t et r hBMAY 2005
H imdazo[4,5-c]quinolin-4-amne (1.00 g, 3.00 nmol) was dissolved in
30 niL oMWQhltiydBHus CHZCA 2 and cooled to O C under N2. ToPGHBSH{H#IVed
solution were added Et3N (0.84 nL, 6.00 mml) and benzoyl chloride
(348 L, 3.00 mmol ) and the reaction was allowed to 10 warmto room

t enper at ur dapMer ni ght. The reaction m xture was then quenched by

Sephrated and . VR HEIPA (A PBE St B3 HEMoBAtl U em Rl Sos bl
concent r at gethaseYet ﬂ%ﬂﬁ%c&%ﬁﬁ%r(ﬁzo k;gm% Hfiof) i 86d AV o?idh égm% ?.Jcééf@’as

di ssolved in a m ni num anount of d'then treat
(50 nb) whi%Hh MaEBEATa%ABR @, o3 mnpﬁll a%fecrtsmﬂmbm thEreacsioh mixtu@swvat 5

:\I-S ?lza'; ?Zr d [ Zéﬁcgfch w]tgt %@F}n&ﬂqaﬁébegohﬂpo%%rn qzlijy%ps? \:[-fé)re gepa?ate " 6l'hm%)rgamc

met hoxy et hyojtiof, wias 8yaShddetitiaHy0 & fid ]uh'bcl thendB#a oderNLEQUadd onPentrated to %ve

| Jeth thyl ' . 141-143C, I\/B43 (M +
e e e oL
H)m 2 |;)5 33%]9 oxy) yl( thgl)]:a at,tea 2 %t w, of H) 3 37(t Jos. oo 2H)

3. 24(s, 3H) Fant (t J 6 OHz, 2H): 2. 91 (m 2H): 2. 63 (m4 2 H: 31 70 ggzg
1 75 MHZ 5 ONBGH 86)cr S 1561 3nho 15.b38s- 3o

%1.43%:1(28. 6, 127.5. ‘%231‘-’.'95?“]‘*?825?26[21%"% %‘?‘%ﬁ 56%‘.@? fah 21"8 4, %, 327,

27.6, 23.8¢cl@pobn- lzﬂle@aoxwtmmetm}xlﬂbﬂmmrw T2 4H3, Noad!) #%6Tp0 ﬁﬁ'omwﬁv%;ow

7.14; W, 1. Found: , % 5. O, 15.87. 38

VO 412/ 461 i?h% )‘}B%gni"ﬁﬁ%%ﬁg‘!’éi “%@%ﬂ QAH e 1 V3h fatlhetspaeengried NH.OH

H{ 2- N[' 2- ( Irret;dsmin@m TOthe tdpity b@iétydolutioh brab B SRl dp-RotSehBili AL Arcfia@ i e

~—~

2, 17 5 mmol) over a 10 min period. The reaction mixture was treated with an additional 5

15 mL concentrated NH,OH solution and then sealed in a pressure vessel and heating was
continued for 4 h. The reaction mixture was then cooled and treated with 100 mL of
CH,Cl,. The reaction mixture was then washed with H,0, 1% Na;COs solution (3X)and
brine. The organic portion was dried over Na,SO, and concentrated to give 6.50 g of rert-
butyl 2-{2-[4-amino-2-(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-

20 yljethoxy} ethyl{methyl)carbamate as a hrown oil
Part H

Tert-butyl 2-{2-[4-amino-2-(2-methoxyethyl)- | H-imidazo[4,5-c]quinolin-1-

ylJethoxy} ethyl(methyl)carbamate (6.50 g, 14.7 mmol) was dissolved in 100 mL of E:OH
and treated with 20 mL of 2M HCl in EtOH and the mixture was heated to reflux with

25 stimng. After 6 h, the reaction mixture was cooled and filtered to give a gummy solid.
The solid was washed with EtOH and Et;O 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;O 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 1o give 3.93 g of 2-(2-methoxyethyl)-1-
{2-[2-(mcthy]amino)cthoxy]cthyl}-IH—imid&o[4,5—c]quino]in-4-amine as a tan powder.
MS 344 (M + H)";
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N o A— H N 5 Part A Sodium hydride (60%oil dispersion, 9.11¢ M0
0ol aced in a round bottom flask and washed wi th hexanes (3X)
under N,‘,’V. 1% i ed sodi um hydride was 10 treated with 863/4fL1/44359
anhydrous THF. A solution of tert-butyl 2-(2 azidoethoxy)ethyl earbamate
(41.9 g, 182 mol) in 200 mL of THIF was then added to the stirred
sodi um hydr i A&MBI(300 M zoDMS04d) HiBi07 (Aftef. 7a‘6tdi] mmmsmmj,a@rmo,a.:eﬂz,the

i d ddi t i f
retnyl 1oat B Tl 218N Ea8R A B e i1 PG bt Reghb) Gasls. 2
reaction maﬁ)wmry&dswmb 23;@03@1}@03 %%Hﬁatﬁ}ﬂﬂs% (Mﬂ@ﬁlﬁ?%lﬂ% 5% s19€

reaction mxture was then treated with of H'O and

The or gani c Hphhadle(tvbs 6§e115%1r2d11)ea4éﬂd1v@§ﬂé€t Z\/WI:H J@40 34t brine. The
Organig portion was then dried over MySO4 and concentrated under
reduced pressure to give 41.9 g of tert-butyl

2- (2- azi doet boxy) et hy] (et hyl ) caTbandixampt: & yel | ow liquid. Part B 20 A

170 mol ) It R Eene SR DAL R udpoin- 20 bk b on

and shaken under H2 (3 Kg/cMw) formea@]génzgmgesol ut| on was then
filtered through a Celite pad and concentrated to give 37.2 g of crude
i ert-butyl 2-(2-ani noethoxy)ethyl et hyl )carbamate as a |ight yel | ow
liquid. 25 Part C A stirred sol yt Nof _4- ghl oro- 3-ni troquinoline (32.3
g, 155 mmol) in 400 nL of anhydrous 2FA2CI2,> under N2, was treated with
triethylamne (43.1 n., 3 10 a 39 10 MAY 2005 WO 02/46188
PCT/ US011/ 46359 lert-butyl 2-( i No oxy) et hy] (Met hyl ) car bamat e
(37.2 g, 171 mmol ). After stirring ovepnlght, the reaction m xture was
washed with H20 (2 X 300 nL) and brine (3Q0 nL). 'Be organic portion
was dried over Na2SO4 and concentrated to give a brown oil. Colum

v

10
2-(2-Methoxyethyl)-1-{2-[2-(methylamino)ethoxy]ethyl } -1H-imidazo[4,5-
cJquinolin-4-amine (1.00 g, 2.92 mmol) was dissolved in 30 mL of anhydrous CH,C), and
cooled to 0 °C under N,. To the stirred solution were added Et;N (0.81 mL, 5.81 mmol)
and benzoyl chlonde (340 uL, 2.92 mmol) and the reaction was allowed to warm to room
15 temperature overmght. The reaction mixture was then quenched by addition of saturated

NaHCO; solution (30 mL) and CH,Cl; (30 mL). The organic layer was separated and

washed with H>O and brine, dried over Na,SO, and concentrated under reduced pressure.

Punfication by column chromatography (SiOa, 3% MeOH/CHC]; saturated with aqueous

NH,OH) gave the product as a colorless foam. Crystallization from PrOAc and hexanes
20 gave 540 mg of N-(2-{2-[4-amino-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-1-

yl]ethoxy}ethyl)-N-methylbenzamide as a white powder. m.p. 93.5-97.0 °C;

MS 448 (M + HY";

'"H NMR (500 MHz, DMSO-ds, 60 °C) 5 8.04 (d, J = 7.7 Hz, | H); 7.63 (dd, /= 0.9,8.2

Hz, 1 H); 7.42-7.33 (m, 4 H); 7.23-7.19 (m, 3 H); 6.24 (s, 2 H); 4.74 (m, 2 H); 3.86 {m, 2
25 H), 3.82(t,J = 6.8 Hz, 2 H); 3.51 (m, 2 H); 3.40 (m, 2 H); 3.29 (s, 3H); 3.18 (, J = 6.7

Hz, 2 H); 2.75 (br s, 3 H);
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chr omat ogr aphy (Si @2, 33% ethyl acetate/ hexanes-67% ethyl 10 MAY 2005

acet at e/ hexanes) gave 46.7 g 5 of teri-butyl nethy](2-

(2-[ (3- WO pB¢eiisthol i n- 4-yl ) am noj et hoxy) et hyl)carbamat e RCHUSGQEHIGwW
solid. Part D A solution of teri-butyl nethy](2-

(2-1(3-ni troqw nol i n-4- yl)am noj et boxy) et hyl ) carbamate (6.56 g, 16.8

mmol) in 75° @Nmunlme,enmas) maaeth@ 1$Qowmh9 ,045301 911 3% E’tm% fR7Hon
and shaken 3@3 FP 2@%3 K& for . The sol ufion was

filtered tH PPt 6p‘3ad %d%dnb?@rﬂ,ﬂhiéovomégﬁv@s858494535 Wrlude
terl-butyl A 0 0 0 0

[ (3-am noqui no[cl%?]‘id {oacssgﬁ%Nﬁo e/f oxygét/ﬂfl:uly]ﬁ(5 /"Hyl ?carf)our{lgt /"Cag'?g?‘r o/(‘illﬂange
syrup whi c-560&aN,d&r%8i ed on without further purification. Part E 15 A
solutign of tert-buty) 2-(2-[(3-am noquinolin-4-

yl ) am noj et hoxyl et hyl ( nmet hyl ) car bamate (6.05 g, 16.8 mmmol) in 200 nL of
anhydrous CH2C12 Was cooled to O ' Ceaamhid yeated with triethyl am ne
(2.40 nm., 17&&@% thox roplonyl chloride (1.72 nm., 17.2 muol)
was then added &rBp %”’&’\'/)elr{ Qrﬁmpthylamewﬁ@aw]ﬁthml w83, SOHewhydrortd t 0
roomtenperature and stirring; mngp 1?8 am|§eh 20 The reaction

m xture was then concentrated unde ressure to give an orange
solid. This was dissolved in 200 mNhf EtOH and 7.2 nmL of triethylam ne
was added. The m xture was heat eﬂ o_keflux and stirred under N2
overnight. The reaction was then co ce\){/\at/(?d\to dryness under reduced
pressure and treated with 300 FTRO0. The m xture was then
filtered and the filtrate was cao trated under reduced pressure to
give 25 a brown solid. This was drssol ved,in 300 nL of CH2CJ2 and
washed with H20 and brine. The organic por‘\_iggln was dried over Na2SO4
and concentrated under reduced pressure to Nve a biown oil. The oil
was di ssolved in 100 nL of hot McOH and treated with activated

charcgal . The hot solution was filtered and concentrated to give 7.20 ¢
of tert- butyl 2-(2-[2-(2-nmetboxyethyl)-1Himdazo[4,5-c]quinolin-1 30
yl ] et hoxy) et hyl {- (mmyﬂo).»mﬁmmqtzqz%etﬁymtAo%&ayqéﬂm} 140michz0)%5.2005 WO

02/ 46188 P / USQl / 46359 Part
quinolin-4-amme (4.22 g, ]2 3 mmol) was dissolved in 25 mL of trifluoroacetic acid and

treated with PtO; (0.5 g). The reaction mixture was shaken under H, (3 Kg/cm?). After 4
d, an additional 0.5 g of PtO; was added and hydrogenation was continued for an

15 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
extracted with 50 mL of CHCl;. The organic portion was removed and discarded. The
aqueous portion was then made basic (pH~12) by addition of 10% NaOH solution. This
was then extracted with CHCI; (6 X 50 mL) and the combined organic layers were dried

20 over Na;SO4 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 E;O to give 3.19 g of 2-(2-methoxyethyl)-1-{2-[2-
(methylamino)ethoxy]Jethyl}-6,7,8,9-tetrahydro-1 H-imidazo[4,5-¢]quinolin-4-amine as an

25 off-white powder.
MS 348 (M + H)";
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A solution of tert-butyl 2- (2-[2-(2-nmethoxyethyl)- I 10 MAY 2009
Himdazg[4,5-cjquinolin- | - yflethoxy) ethyl (nethyl)cai-bamate (7.20
g, 16.8%6?’76%3%‘1 200 m, of CH2CI2 was treated with MCPBRACT/¥§94/4633932

g, 19.3 mmol ). After stirring 6 h, the reaction m xture was 5 treated

with saturated NaHCO3 sol ution and the |ayers were separated. The

organic poFtNMR (R&8 Mides GRCIVi& K.842Q 2314 R (0@ =tsTeR, I lpd @avey Naa §4
and concenp{%%gg?%o gggg 7_85.9 of tert-butyl 2- _

(2-[2-(2- e Selhy/1 22 Hgx P B 396 (4 FriSclabin[24H)53 3% GuidAbt 344 (1= 6.7 Hz,
l]Jeth i twhyl : | i-ght , j Oy P A
Y1 ] et hoxy) LBy RORRIY H)CREDRIRL 8) 3% A/ 084 1 o4, £94 1 kb ds B, W

solution of iert-buty 2- met hoxyet

| Himdazo[4,5- cjquinolin- | -yl)etboxy) ethy](nethyl)carbamte (7.05
g, 15.9 nmmol) in 100 nL of I,!-- diﬁEIor?eh$ane was heated to 80 ' C and
treated with 5 mL of concentrated NHTP'SO! ution. To the rapidly

stirred sol W—(b{ﬁ-%&n'adde(d-rﬁahb)cyeﬂwl)cﬂ,us,gﬂétbﬂhﬂzﬁmylh-ﬁﬁ‘ihﬁoi[ﬂ?—ch%ix%ﬁn-lg1
17.5 mml) over a 10 mn perioglio The reaction mxture was treated with
an additional 5 15 nL concentlefesy efibo¥meghiihepzamidad t hen sealed in a
pressure vessel and heating was nggntinued for 4 b. The reaction

m xture was then cooled and treatied with 100 nL of CH2Cl 2. The

reaction m xture was then wash ﬁykﬂQ40L % Na2CO3 sol ution (3X) and

brine. The organic portion wa j over Na2SO4 and concentrated to
give 6.50 g of tert- butyl

2-(2-[4-am no- 2- (2-ni et hoxyeth -)H i M dazo[ 4, 5-c]quinolin-1 20

yl j et hoxyl et hyl (met hyl ) carbamate as a Btown oil Part H Tert-butyl

2- (2-[ 4- ami no- 2- ( 2- net hoxyet hyl ) -] Hi m dakg|4, 5-c] qui nol i n-1 -

yl ) et hoxy) et hyl (met hyl ) carbamate (6.50 g, 14.7 ) was dissolved in
100 nL of EXOH and treated with 20 m, of42M in EIOH and the

M xture was heated to reflux with 25 stirring. After 6 h, the reaction
m xture was cooled and filtered to give a gummy solid. The solid was

oot L SRR A SO e
di ssol vi ngintidezo]h§-diquaiolioriiabeine €150 nig) 2598 nivholpfvat @iOsod ifi L@ALISTY Wi th 5
G202 (5 o Crabl Sra pasivia DO G a0HY ty Eheed e ob PR BRdGeELN
IR TR T AR PR B0 ORI i, <o
tan powder allowed l3Wamg M) reop)temperature overnight. The reaction mixture was then
15 quenched by addition of saturated NaHCO; solution (30 mL) and CH,Cl; (30 mL). The
organic layer was separated and washed with H,0 (3X) and brine, dried over Na,S0; and
concentrated under reduced pressure. Purification by column chromatography (510, 3%
MeOH/CHCl; saturated with aqueous NH4OH) gave the product as a colorless foam. The
foam was concentrated from iso-propyl alcohol to give an syrup which solidified upon
20 standing. The solid was dried under vacuum to give the 408 mg of N-(2-{2-[4-amino-2-
(2-methoxyethyl)-6,7,8,9-tetrahydro-1 H-imidazo[4,5-c]quinolin-1-yl)ethoxy}ethyl)-N-
methylbenzamide as an off-white powder.
m.p 83.0-87.0°C;
MS 452 (M + HY";
25 '"H NMR (500 MHz, DMSO-dg, 60 °C) § 7.37 (m, 3 H); 7.23 (m, 2 H); 5.46 (s, 2 H);
4.43(m, 2 H); 3.76 (1, J = 6.8 Hz, 2 H); 3.68 (m, 2 H); 3.50 (m, 2 H); 3.42 (m, 2 H); 3.27
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41 10 NAY 2005 WO 02/46188 PCT/USO /-16359 'H NWR (300 M—lz ' 1 IP@
8.07 (d, J =7.7 Hz, | H; 7.62 (dd, J = 1.0, 8.3 Hz, 5'% dd,
J = 1. OWQ’UT_HMWZ Hz, | H,; 7.22 (ddd, J =1.1, 7.1, 8.21+¢ZTU$l’1+‘|§'3‘)6 49
(52H)47( J =51Hz, 2H; 3.83(t, J =6.8Hz, 4 H; 3.35
(t, J =5.6 Hz, 2H) 3.30 (s, 3 H; 3.21 (t, J =6.9 H, 2 H,; 2.45
(t, J = 5.8s,l3zH), 2.065kt, /2 4.2 Hz52 H3; 192 (b, 2B 0180@s,8 H); 2.65 (m, 2 H); 1.74 (m, 4
N (2-{2-[4-am no-2-(2-net hoxyethyl)-1Himdazo[4,5-c]quinolin-l-yl]etho
xy}ethyl ) - NI: net hyl benzamide” NH2 NN -"'0' NON O 10

hox

e L L e T

anhydr ous (BRG] R24a5)d05.¢ 000 Eb9t30 60.0GANhden, N21, 274, 2he, X4, e2.ed sol ution

Lo e oy i o B REORP Y S, AR e

over ni ght . ¢¥ive. %@RGg ORNTxLigre was then quenched by addition of
saturated NaHOOB8 sol ution (30 mL) and CH2Cl 2 (30 nl). The organic

| ayer was separated and washed with H20 and brine, dried over Na2SO4
and concentrated under reduced pressgre. ;. Purification by colum
chromat ography (Si 02, 3% McOHICHO 3 sat LPrat ed with agueous NH4OH) gave
t he product ak-{a—[@erblpﬂ:rim-é -flethony)Gethsifbby -abiondazo[drh-Aniddeirmpdmhexanes
20 gave 540 ng of H

N- (2-{2-[4-am no-2-(2-net hoxyet hyl J-1 Hi m dazo[ 4, 5-c] qui nol i n-1 -

yl ] et hoxy} et hyl) - N- et hyl benzam white powder. mp. 93.5-97.0 C
M5 448 (M+ H"; 'H NVR (500 Mzl dé, 60 C) 6 8.04 (d, J = 7.7 Hz,
Il H); 7.63 (dd, J = 0.9, 8.2 H\
0
NH
10
Part A

Using the general method of Part A of Example 1, 4-piperidinecthanol (10 g, 77.4
mmol) was reacted with di-zert-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.

15 Part B

Todine (7.97 g) was added in three portions to a solution of imidazole (3.89 g, 57.1
mmol} and triphenylphosphine (14.98 g, 57.1 mmol) in dichloromethane (350 mL). After
5 minutes a solution of the material from Part A in dichloromethane (70 mL) was added.
The reaction mixture was stirred at ambient temperature overnight. More iodine (7.97 g)

20 was added and the reaction was stirred at ambient temperature for 1 hr. The reaction
mixture was washed with saturated sodium thiosulfate (2X) and brine, dried over sodium
sulfate, filtered and then concentrated under reduced pressure to provide an oily residue.
The residue was purified by column chromatography (silica gel eluting with 20% ethyl
acetate in hexanes) to provide 15.52 g of rerr-butyl 4-(2-iodoethyl)pipendine-1-

25 carboxylate as a pale yellow o1l.
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Hz, | H); 7.42-7.33 (m 4 H); 7.23-7.19 (m 3 H); 6.24 (s, 2 W0 Mﬁﬂbﬂﬁ
S,

m , m 2 25H: 382 (1, J =68k 2H: 3 2
g.4 H)“Q%ﬁ@gmé 29 (s, 3 H); 3.18 (t, J = 6.7 H, P‘éwg 1959
H) .5 10 MaY 2005 VO 031 abie8 PeT! USOL/ 26356 -4 NR (125 MHz,

DVSO-d, , -C), 8 152.0,151.9, 145. 3,137. 1, 132. 8, 131. 3, 129. 4,
128. 5, 127. OPanl 6.9, 126.8, 126.6, 121.4, 120 4, 115.3, 70.5, 69.5,

HPONS03: . 9%C, 67,.,09: 9 . 53,
on 15 65 Found e nipdRBLamEef bl SRS Runine Poighin 161 63 ¢
2- (2- met hoxdget m;no))-was addc(dZm[t}i’re( p?ﬁﬁh:)sltamsﬂ@)ni&tid?&?éb@hﬂ}ﬂyhnde %ofﬁ()%, o
- urn LN am ne
N607-§- N rdiTé‘d %I?_hyd ﬂ\gégfﬁ?"ﬁ@l’@"“ﬁmld%ifhf DAL TR Ry fvas allowed to

no) et hﬁ)xy] etihfdr 45 mihutek by WhidB#fledaDevob W ihA@Ldabsd? ﬁmlﬂl (j(fkgzz g, 12.3
mol ) was dldssol ved in 25 nL of trifluoroacetic aC| reated with

Pt 02 (0-5 dydoetybripergine-dreapioxylated ! Wese. e dkemol) vde achz d@@Mgﬂ@h?a ).
enat.l on wa
After 4 d, fpeﬁ@d 88 LRl e ﬁagtéoqdn %@w%lo@gg gdand ;%rﬂléﬁnt Reé‘?t%r&r}or

continued for an 15 additi onal reacti on was
t hr ough Cel?iX krsatheh i¢ oae bertedoipd 0hbd rstirredoaheatight DAASISIE By HPLGI shewad that

T || I d' ed in 50 of H20 and extracted
i th 50 . U g oS T s YRl 6 PGB i o M s The
aqueol® pottitd reslasmixnes mdm\b@&b et oL Ainubey aﬁ&idkﬁ 1GQhs QK ra - D oH
sol ution. hen extracted with CHC13 (6 X 50 nLogﬁ and the
conbi ned Oﬁg‘izP@‘ﬁt"a@é@s%F@ﬂcﬂcF@E eFWachs/ were Rastso iHnvateroR e ad theeditho a
brown oi | . bfiRe BreMRd Qirled Wosr séhﬁﬁaoéum filf é@%d%n%nce*ﬂ%e% ?F{htqced
The ol’ut1on was 1

treated with I g of activat ed charcoal” S ered
pressure to provide a brown oil. The oil was purified by column chromatography (silica

gel eluting séquentially with 30% ethy] acetate in hexanes, 50% ethyl acetate in hexanes,
15 and ethyl acetate) to provide 2.2 g of tert-butyl 4-{2-[2-(1 H-imidazo[4,5-¢]quinolin-1-
yljbutoxy]ethyl} piperidine-1-carboxylate.
Pann D
Using the general method of Example 1 Part H, the material from Part C was
oxidized to provide tert-butyl 4-{2-[2-(5-oxido-1 H-imidazo[4,5-c]quinolin-1-
20 yhbutoxylethyl} piperidine-1-carboxylate as an oil.
Part E
Ammonium hydroxide solution (20 mL) was added to a solution of the material
from Part D in dichloromethane (20 mL). A solution of tosy! chloride (0.99 £, 5.2 mmol)
in dichloromethane (10 mL) was added over a period of 5 minutes. The resulting biphasic
25 reaction mixture was allowed to stir ovemight. The reaction mixture was diluted with
chloroform and saturated sodium bicarbonate solution. The lavers were separated. The
organic layer was dried over sodium sulfate, filtered and then concentrated under reduced
pressure to provide a brown glass. This material was purified by column chromatography
(sthica gel eluting first with 50% ethy] acetate in hexanes and then with ethyl acetate) to
30 provide 1.0 g of zert-butyl 4-{2-[2-(4-amino-1H-imidazo[4,5-c]quinolin-1-
yl)butoxy]ethyl} piperidine-1-carboxylate as pale yellow glassy foam.
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through Celite and concentrated to dryness. The resulting gunmy 0J¢AYi205
was concentrated several tinmes with Et20 to give 3.19 g of

2-(2- rrveb%f@tlﬁﬁll Y- 1 -f2-[2- PCT/US01/46359
(et hyl am no) et hoxy) et byl )-6, 7, 8, 9-tetrahydro-] H i m dazo[ 4, 5-c] quinolin
-4-am ne as an 25 off-white powder. MS 348 (M + H)*; 43 10 MAY 2005
WO 02/ 4618&aPET/ USO/46359 H NI\/R (300 I\/Hz CDC13) 8 4 84 (s 2 H)~-
4.48 (t, J = 5. ;

Hz, 2 H): 3.46 Pde{] fL Bt ?gﬁf%‘z g g>falb""=*"33 5y bc%‘/’ 4 {121)3 (é-afum( ﬂH-'g"dzaﬂE{‘h?
Hz, 2 H);¢ u%hﬁmsylﬁ:ull'@xygleﬂl?}()lﬁ%p&ﬁnezl !:';Drbox%la@s ((ltO»O ‘]g =23 erlﬁgl) Znd 2N
2.36 (s, 3

N-(2-12- [ 4€HATHS- ?Q/d(ozh}e@pbg»dﬁéﬁ Iy 3&r®m¢l)8ve9a ¢amnlyingd aiifi@hd solution was stirred
Ilil\l- |>m C?ZO[ % énlﬁbrﬂ)%rﬂgérhtﬂre ﬁr 16¥|| B@ ’g%?%t gnt z{s)ﬁgl\l- \gfte rbz?lvlfgfe()nazn%rﬂ)e rt:su]l_| ing

- - ~! - —~——

(2-[ 2- (et hyplsahd noej dishaxsd mtuatér) SHprared agudoat Ecahyﬁl erbbndte was added until the

i m dazo[ 4, 5 4- an ne sdlsslvedanO
o O B e AR dilth Stho e Aol N The s cee Her s etpre
sol ution V\Bdirﬁblﬂ&ﬂ%slﬁdamm b b Brifd-(Nafs B2, meFHd) amge RRRFY bt GO N dntiRas

(250 VL, 2.16 mml) and the reaction was | owed to warmto room
t enper at ur BTEVES fi \isio- Hpeane avee pidnd “P'rfW@rPéCC\mgﬂﬁt Réasuam fudivslyisidadp.5

addi tjgon of $at Yrs SeheNAHD JiefiRk ! %Q;}‘ . e
organic | a%/er V\gsﬁlsg aer at ed§§§1§ 533*5 gdgl\%?hh 1?-?2 gﬁf‘%ggoﬁﬁé ir“cf -acla;z
over Na2SO#tagrr¢wdenncentrat ed under reduced pressure. Purification by
col um chr xerel ' % | F: Wi ugQus_
NI LOH) gave The [SW%% %a{ggg'%gl %%%%%13%3 _aé gg‘ﬂ? \A%@’ ﬁ%‘n@@ﬁt? at ed
from i so- ps.opyl.1 3% 0hY7. 43:799(@ BH), $Y5-90 9\WR e, %@5!(@!2%)69'251999(:%0111)
st andi ng. Th&n solid_was dr under vacuumto 9I ve the 408 ng o
N- (2- ( 2- [443 Prg-(s, 2H), 3.5- 33(m 2H), 2.8-2.64 (m, 2H), 2.22-2.11 (m 2H), 2.09-1. 99(m
15 2H), 1.8-1.63 (bs, 1H), 1.37-1.0 (m, 5H), 0.95-0.7 (m, SH);
“C-NMR (75MHz, DMSO-d¢): 8 152.8, 145.8, 140.6, 133.0, 127.8, 127.0, 126.9, 121 .3,

121.0, 115.5, 71.8, 68.1, 58.4,46.1, 36.3,33.1,32.7, 24.5, 5.9,

MS (CI) m/e 368.2459 (368.2450 calcd for C3H3gNsO).
20
Example 12
5-[2-(4-amino-1H-imidazo{4,5-c]quinolin-1-ylethoxy)-N-methyl-N-phenylpentanamide
NH,
- |
1Ly
L\O
\\(D
25

Using the general method of Parts C and D of Example 11, 2-(1 H-imidazo[4,5-
c]quinolin-1-yl)ethanol (0.63 g, 2.9 mmol) and 5-bromo-N-methyl-N-phenylpentanamide
(1.3 g, 4.8 mmol) were combined to provide 0.24 g of 5-]2-(5-oxido-1H-imidazo{4,5-
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(2- met hoxyet hyl ) -6, 7, 8, 9-t errahydr o-] Hi mi dazo[ 4, 5- ¢c] qui nolfilnMAY- 3409 et bo
Xy) et byI\M)IH- met hyl benzam de as an off-white powder. mp 83.0-87.0 *C
VB 452" (RPL2H188 55 1 NVR (500 MHz, DVBO-d6, 60 -C) 8 7. 3PCTHSOB4GIFY
7.23 (m 2 H); 5.46 (s, 2 H; 4.43(m 2 H); 3.76 (t, J =6.8 Hz, 2 H);
3.68 (in, 2. H; 3.50 (in, 2 H; 3.42 (in, 2 H; 3.27 44 10 MAY 2005
WO 02/ 46188Ipemelingcy)etmeyd N-methg!-Myphew/igHtanemids asa 6oldrleds 0112 THE resalting

in, 2 H: 208 3 s i ¢ . 1 7 4 H: "CN 25
ﬁ/Hz, s f' f)%g%g"?}g) g‘S%fb%‘?ﬁ?dl'&éﬂ’é’f&‘iﬁ%h@fe aﬁﬁ%ﬁg&gs@ *SR%T‘%‘% $7].18,
126.3, 124.r8) wa0&ided diwise. A%e Boachich WasSTirréd didobin 3 feratdrb.fds 2 Br2and22. 4,
22.4 5 Analy, Gal cd for C25H33NB03-0.30 C31-180: %, 66,24 oL 7. 60,
o, 14.91. ‘*ESS&%?O YRR! wagemeged ypder vacguny. Thg resuling qib wagdisspbyed in methanol

1-[ (2-Di pemhdlsdtivin HegidRaeyd msINydel By ORih) inlddvhd¥b HazQkbwy Sdddi ARl i n-4-a
mne NH2 NI N1) N 10 Part A Using the general nethod of Part A of
Exanpl e 3, THCRPHELS BrRAEeH avernight gdghenzpnaentrated ghder wasnume urdigatint by

di -tert - buipyly & . 1g. bde 13. of

eri byl TSR PR el (il o8 o2 B sckisl PRI (o e 28255
115 Part Bl3-tdimieo(IZ-dmidago] hbs]qitaEa liyhethoxeleN mosthy langhérylpenaahmidean of
i m dazol e Q%hﬁgs&id 57.1 rmmol) and tri pbenyl phosphine (14.98 g, 57.1
nmol ) in dlchlorométhane (350 nL). After 5 mnutes a solution of the

mat erical f FIOMNRRI300AMiHR, ODCD) 919 hage Hz/ OHiTh-o5 (wesnaddedy 1The ) 3
reaction mixture_was stirred at anbient tenperature overnight. Mre

i odi ne (7. 9% YY) 26 1vied® (G d8a. ARd(dr e & lda@H) ohSiwsonsisi 21k d.6at(t, dnbB it
tenper at ur euf Grgsl, |75 3 HENSHF 83GUE, 906.3 He, 2H), 3.24 (s, 3H), 2.02 (m, 2H), 1.56 (m,
2H), 1.40 (m, 2H);
IR (KBr) 3429, 3104, 2946, 2877, 1646, 1595, 1584, 1532, 1496, 1482, 1398, 1360, 1254,
15 1121, 749, 705 cm’';

MS (EI) m/e 417.2160 (417.2165 calcd for CpaHy3Ns5O,).

Example 13
5-[2-(4-amino- 1 H-imidazo[4,5-c]quinolin-1-yl)ethoxy]-N-butyl-N-phenylpentanamide
20

WH,

D))
k\C\
\(o
2-(1H-Imidazo{4,5-c]quinolin-1-yl)ethanol and 5-bromo-N-butyl-N-
phenylpentanamide were combined and treated according to the general procedure
25 described in Example 12. Purification by flash column chromatography (silica gel, 98:2

ethyl acetate\methanol) provided 5-[2-(4-amino-1H-imidazo{4,5-c]quinolin-1-yl)ethoxy]-
N-butyl-N-phenylpentamide as a colorless oil.

'"H NMR (300 MHz, CDCl,) 8 7.93 (d, J=8.0 Hz, 1H), 7.87-7.85 (m, 2H), 7.54 (dt,
J=7.7,1.1 Hz, 1H), 7.41-7.29 (m, 4R), 7.10 (d, J=7.2 Hz, 2H), 6.20 (broad s, 2H), 4.66 (1,
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m xture was washed with saturated sodi umthiosul fate (2X) and brilhMAY 2005
dried over sodium sulfate, filtered and then concentrated under
reduced WP €%/4ei8® to provide an oily residue. The resi ducdGBEYSHHBE ed
by col umm chromat ography (silica gel eluting with 20% ethyl acetate in
hexanes) to provide 15.52 g of teri-butyl 4-(2-iodoethyl)piperidine- |
25 car boxyl.&ﬁ@l&:ﬁZﬂ)MSﬂ(IyﬁBlzm oH,.3.6651,397 MY, 2003 3101920 46188), 1.96
PCT/ USO / 46359_ _Part a nitrogen atnosp here,

2- (1 Hi ni da&drﬁéﬁc?abuln&ﬁri%Mm:-sﬁ))% Gl PZ'& 3.5 g, 26.9 ml) was
added in t [ [ um hydride (1.4 g of
60%  35. 0%@;?%/%4%26@333%5@&%@8 f&ﬁlg{hflorr am de. The reaction

m xture was allowed to 5 stir for 45 mnutes by which tine gas

evol utbon had ceased. Tert-butyl 4-(2 iodoethyl)piperidine-]I
-carboxylate (10.05 g, 29.6 rrrml) dpg%g dropwi se over a period of
15 m nutes. The reaction m xture vvas Y to stir at anbient
tenperature for 2M5thbf% (4L Aol - m§azhpa§ ERuinlid- 90 feuRRHasdthie " €d
overni ght. Analysis by HPLC showed that the reacti'on was about 35%
conpl ete. Saturated anmoni um chl ori d¥Hsol uti on was added, 10 the
resulting mxture was allowed to stjm 20 mnutes and then it was
extracted with ethyl acetate (2X). |'I;b é\'thyl acetate extracts were
washed with water (2X) and then bM™ ne, conbined, dried over
sodiumsulfate, filtered and then crntﬂ\at ed under reduced pressure
to provide a brown oil. The oil was pufifigd by col um chromat ography
(silica gel eluting s equentially with 30%thyl acetate in hexanes,
50% et hyl acetate in hexanes, 15 and et hyl ate) to provide 2.2 g of
tert-butyl 4-{2-[2-(]Himdazo[4, 5-c]quinoll n+ -

yl ) but oxy) et hyl ) pi peri di ne-1-carboxylate. Part D Using the general

met hod of ExanplRe4tArRmotl Himitthe|[ff Fpinalin nd)u@aritol@ hag, 0.6%15dhret) t o
provi tert- b | Hiini.dazql 4 inolin-l.

1S but Syt evingSeER ek e i ERplo Sagim B eadé B o7 OB BRihoni um
hydr oxi de swihertal @) 0(120 nivhgl) HﬁﬁN,&ddﬁ&dtﬁyﬁoﬁn:ﬁrﬁBu(]I 1ah) @éretah@ed’rﬁlt}ﬁm:zah'as

f
( r00r9n 9 Pgr t 5%& nﬁ?rg]l‘ ;1: rslén(?éa%rre fE)rh laSn:%m(utZe(s) ap}r%b:enétc%);lelfgtbrgqo a(‘)liow l?]%: all\ogn lc ?or de

Methyl bromoacetate (11 pL, 0.117 mmol) was added. The reaction was sonicated at
ambient temperature for 1.5 hours. The reaction mixture was analyzed by LC/MS to

15 confirm the formation of the desired product. The reaction mixture was punfied by semi-
preparative HPLC using Method A Mass Measurement (Da.}; Theoretical mass =
328.1535, Measured mass = 328.1534,

Examples 15 -34
20 The compounds in the table below were prepared according to the synthetic
method of step (7) of Reaction Scheme Il above using the following general method.

The acid chloride (84pmol) 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, 77 umol) in
dichloromethane (5 mL). The tesl tube was capped and then placed on a shaker at ambient

25 temperature for 20 hr. The solvent was removed by vacuum centrifugation. The residue
was purified by semi-preparative HPLC using Method B descnibed above. The table

below shows the structure of the free base and the observed accurate mass (M + H).
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i n di chl oromet hane (10 nL) was added over a period of 5 ninuted.0 MAe2005

resul ti
The react'i-o

bi car bonat e sol uti on.

ture was diluted with
The | avers were separated. The

‘j P%ags?l c 25 reaction mxture was allowed to stir overnight.
NS it chl orof orm and sat KB E6HP um
organi c | ayer was

dried over sodiu CI:_Zulfate. filtered and t hen concentrated under reduced
pressure to provi dxaaprbiown gl ass ial was purfi face@atby | col umm
chr omat ogr aphy SWyniken |gel el utlﬁtéu ulrerosf??ev?n %R° 50% et hyl| Mss{ase|in
hexanes and then|w th ethyl aget ate) to 30 provide 1.0(g of teri-butyl
4- t2-[2-(4-am np-1 Himidazol4, p- olin-1 yl)butoxy] ethyl)
pi peri di ne- 1- car boxyl at ¢ asj p3 ?_y»é_q'luow glassy foam 46 10 MAY 2005
WO 02/ 46188 PCT/ JSC]/4635 R Under a nitrogen atnosphere,
tert-butyl 4-(2-]2- g-anri i‘W dazo[ 4, 5-
c] qui nol i n-1-yl ) but oXy] et hy)) pi perd‘gi\ne-l -carboxyl ate (1.8%-4%2/1
mol ) and 2N et hanolicjhydrochloric.gcid (10 nl, 20 mwl) were
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25 tenperature for 20 bT. The solvent was renoved by vacuum A 2005
centrifugation. The residue was purified by sem -pTeparative I-H_El

usi ng Mxoo24@stlescri bed above. The table bel ow shows tREBYSUEHEWe of
the free base and the observed accurate mass (M + H). 49 10 MAY 2005
WO 02/ 46188 PCVUSQ /46359 Exanpl e Accurate Nunber Structure of Free
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50 10 MAI 205 WD 02/46188 PCT/ US01/ 46359 Exanple Structure of] i 2003
Base Accurate Nunmber Mass (obs.) CH 3 N 19 438.2748 0-~-N O CHN
20 0-\-NV@AE461880 0 b CH N N 21 450.2318 O0--\-N F CH POTESONL6359
452.2116 01b 51 10 MAY WO 02/46188 PCT/USO /463,1;9 Exanple
Structure of Free Base Accurate Nunber Mass (obs-) H2 CH3 N N
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Number Structure of Free Base Mass (obs.)
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23 457.2369 0~ \-N 0'-C~~N N "2 CH3 N 24 457.2333 0/ N Oloﬁml,muﬁ N
N 25 0 460.2693 __ H2 CH3 N N 26 462.2529 0-~-NOCH3 52 1
2005 VWO(mz61188 PCT/ USO / 46359 Exanpl e Structure of FPEd/UB4/d6359
Accurate Nunber .Mass (obs.) 2 CHTrN, ((::rN 27 462.2502 0-~-N
Examples 35 - 51
The compounds in the table below were prepared according to the synthetic
method of step (7) of Reaction Scheme II above using the following general method.

The acid chloride (1.1 eq.) was added 1o a test tube containing a solution of 1-{1-

5 [(2-pipenidin-4-ylethoxy)methyl]propyl} -1 H-imidaza[4,5-c]quinolin-4-amine {25 mg) 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 centrifugation. The residue
was punified by semi-preparative HPLC using Method B described above. The table

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

10
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H C—~ N N 34 516.2217 N o F~-

I-& F 0 CH N N 33 500.2252 0-~-N 0//,L0MAY 208

F 54 10 MAY 2005 WO 02/46188

PCTI USOWa@635asExanpl es 35 - 51 The conpounds in the tablPETHeSENHEr e

prepared according to the synthetic
Schene 11 above using the foll ow ng general

net hod.

met hod of step (7) of Reaction
The acid chloride

(1.1 eq.) was Jddeghmfo [@a test tube contalining a sol ut'l QRckatd Meds|S
[ (2- pi peri di n- 4- Wataoxly) met byl ) pFEHYE 9188535 - dazol 4, 8- ¢) gué.nol i|n- 4- am
ine (25 ng) injdichror vas capped]and
t hen pl aced on |a shaker hr. The s¢l vent
was renoved by jvacuum c purified By sem
-preparative HRLC using abl e
39 486.2878
N o
P N\)
40 iiﬁE“\MK::) 490.2592
N 0
F
NH?
N
| ;i\
a1 b o-\LC 492 2419
0
N
)
]
NH,
N TR N\>
W
42 h 497.2682
(e
CH,
O
0

57



bel ow shows the structure of the free base and t he observed accuﬂaﬁ HAY 2005
mass (M\gOH%” % 55 10 MAY 2005 WD 02/46188 PCT/ USO /46359 Exanpl e
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58 10 MAY 2005 WD 02/46188 PCT/USQ /46359 Exanpl e Structure Ofﬂﬁkﬁﬁﬁﬂms

Base Acc ss Nunber (obs.) N N N 47 CH, 512.30?8 NFi , ‘.
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Examples 52 - 66

The compounds in the table below were prepared according to the synthetic
method of step (7) of Reaction Scheme 11 above using the following general method.

5 l-[2—(2-Aminoethoxy)ethyl]-1H—imidazo[4,5-c]quinolin-4-aminc (20 mg) and 1-
methyl-2-pyrrolidinone (5 mL) were combined in a test tube and sonicated with heating to
provide a solution. The acid chloride (1.1 eq.) 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

10 Method B described above. The table below shows the structure of the free base and the

observed accurate mass (M + H).
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i s based on the neasurenent of interferon and tunor necrosis faﬂ]q@ygmﬁ
(I'FN and TNF, respectively) secreted into culture nedia as describe
by Test &¥Oii4d88 at. I'n "Cytokine 5 Induction by the | mmiNdIeal4638r s

| m qui rod and S-27609", Journal of Leukocyte Biology, 58, 365-372
(Septenber, 1995). Blood Cell Preparation for Culture Wole blood from
heal t hy human donors is ¢HTiaEONEANDUCENPNEWE ENIdH1qQ §EDTA  vacut ai ner
t ubes, Peripheral blood nononuclear cells (PBMCs) are separated from
whol e 10 bl ood "B\ yétpshumandrend csHisydemntsystditpassesnexiehingyinduction. Activity

Hi st opaque(; W | ' a

Salts Sol ut!%%@iﬁﬁth}ﬁe@?@%@%%én e %td t%ﬁ'e&e\éllloég f%@ﬁ?i[ﬁﬁ%"ﬁ%ﬁﬂ
conpl et e. Teepe@BRID) suspehsitcontus metbess describ@d e Tkstédmah ebat. rorTabldnd | e

tissue.cul ture .plates (Costar, Camfyridge, ' ¢ton D cki nson

e A IR T R R A A i S

medi a cont Bislopy SBENS- TRNBeMAHber Lpg@ppound Prepar ati on The conpounds
=

are sol ubilized in dinethyl sulfoxide (DMSO). The DMSO concentration
shoul d not B9eddeel! Breparption fepQulsiieration of | % for addition to the

culture wellsl\hﬂgch@ on 2 I i . of i dto
the first well cont a@%?‘ggoﬂ%%ﬁﬁ@g#pﬁﬁé? Ie)hé)rghscf Ogéecﬁga?f‘gwgﬁ &grﬁég‘g%de
in the wel [vecutdihg HBNVCPengpeshbiood mogotuatzar cdid ¢RBNMEs ) 1€ sepamhddSrdnm whole

Fange! ! rhave SO AR Bakpe R S Tor e 46

Cel | s/ mL. Thehddl taiceswiell RankcONAAREd BhltsEoBitRIniah@ teh afd duSpenti€iFat 304 X et
gently and then_ incubated for 18 to 24 hours at 25 37C in a 5% carbon

di oxi de at f85RErERP Mispmplster She PBMCowsprgsionaiadded orfdoredl it hotn serle
centrif Uge@iséu@'buﬁﬁr@%la‘i@s'@é&ﬁa% é£mﬂx@ , Mﬂgarvléécﬁog%iékiggon%béérg Lilbn p rk,

cell-free culture supernatant i's renpve th a sterile polypropylehe
pi pet and N hemraningdn eqradvemint ef RBMY pooplpieanaiia ednesningSespioepoeand: 30

mai nt g4 ned @t =30 -70' Cuntil analysis. The sanples are anal yzed for
interferon ottt B@pirkfion unor necrosis factor (a) by ELISA 65 10 MAY
2005 The compounds are solubilized in dimethyl sulfoxide (DMSQ). The DMSO

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

wells
Incubation

20 The solution of test compound 1s 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 1n 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.
Separation

Following incubation the plates are centrifuged for 5-10 minutes at 1000 mpm

(~200 x g) a1 4°C. The cell-free culture supematant 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 (&) and

for tumor necrosis factor (o) by ELISA
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WO 02/ 46188 PCT/ USM 46359 Interferon (a) and Tunor Necrosis Fact"oq M@L)m%
Anal ysis by ELISA Interferon (a) concentration is determ ned by ELI SA
usi ng a MOHBAOMEI ti - Species kit from PBL Bi omedi cal LaboP&TaiShEs3sNew
Brunswi ck, NTJ. Results are expressed in pg/nL. 5 Tunor necrosis

factor (a) STNF) concentration is determ ned using ELISA kits

avail abl e f dT Neatoss Fadar (BDaBysiema,ISM nneapol is, M\, or

Phar m ngen, San Di ego . Results.are expressed in pg/nL. The table
A (e

bel ow | ists the l'owes PFAET GrPefsuHEd by FLhtfuegng abemee Myti-Speticshe
10 | owest  Chinfemi PBIL BedinddRanDaHoparb R UI0&y BAITRIiRERY Ofdsi1d AELO) sfsoc[]i each
conpound. A "' indicates that no induction was seen at any of St he

tested concB#Mat i ons; generally the highest concentration tested was
10 or 30 VM Cytplhficnek ? ' 'ﬁ?lll-;ll}l n Cells. anpl e Lo _

Ef fective Concentrati c?nl% %%&&Eﬁ%(ber P‘El}cgﬁaé‘lpghs (ExﬁFﬁ'g‘F"eﬁlgfnggiLSﬁFQE‘t or
12 3.33 13 a@ilzbia fomaFenesme, Qandbridpé MAIR&D Svételns]Minreagdlis, NR; 40 20 10
21 10 22 OPﬁarr}l%ger%%a% !j]iggo, Eﬂk ﬁes]ﬂ?ts ar2e5t:xg're§?s(c)d inzy?g/n]il,.lo 00

The table below lists the Jowest 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

12 3.33 *

13 10 *

14 0.37 *

15 0.1 1

16 0.1 1

17 ] 1

18 ] 10

19 1 10

20 0.1 10

2] ] 10

22 0.1 10

23 ] 10

24 ] 10

25 1 10

26 ] 10
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10 MAY 2005 WD 02/46188 PCT/ USQ /46359 Cytoki ne Induction in lgrggf
Cells Exanple Lowest Effective Concentration (pM Nunber Int Zﬂqﬁ
Tunor N&Q 6Bi@s8fFactor 27 1 10 28 1 10 29 1 10 30 1 10 PQIIUSI46382 10
3310 3410 350.11 3611 3711 38110 39110 4011 41

0.11 4211 43110 4411 45 0.1 1 46 0.1 1 47 1 48 0.1 10 49

110 50 11 51 10 10 52 1@yidkine Induction in Human Cells
Example Lowest Effective Concentration (pM)
Number Interferon Tumor Necrosis Factor

27 1 10
28 ] 10
29 1 10
30 I 10
31 * 10
32 * 10
33 * 10
34 * 10
35 0.1 1
36 1 ]
37 I E
38 | 10
39 : 1 10
40 1 ]
41 0.1 ]
42 | 1
43 ] 10
44 1 !
45 0.1 1
46 0.1 ' ]
47 1 *
48 0.1 10
49 1 10
50 ] ]
51 10 10
52 10 10
53 10 10
54 10 10
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53 10 10 54 10 10 67 10 MM 2005 WD 02/46188 PCT/ US(11! 46359 Q/-It Bi ?0[]5
I nduction in Human Cells -fxanple Lowest Effective Concentration Q) M‘
Nunber |WORHEREN Tunor Necrosis Factor 55 1 10 56 1 10 PEF/USOVEBSL0

10 59 10 10 60 10 10 61 10 10 62 1 10 63 * 10 64 10 65 66 68 10
MAY 2005 WO 02/46188 PCT/USO /46359 WHAT IS CLAIMED I'S: A conpound of

the formula (1): 5 NH2 N NCytekine IndutiolRin Human Cells

Example Lowest Effective Concentration (pM)

Number Interferon Tumor Necrosis Factor
55 ] 10
56 ] 10
57 10 *
58 10 10
59 10 10
60 10 10
61 10 10 l
62 ] 10
63 * 10
64 10 *
65 * *
66 * * !
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10 wherein: X is -CHR5-, -CHR5-al kyl-, or -CHR5-al kenyl-; R iISU MAY 2005
sel ected fTomthe group consisting of -R4-CR3-Z-R6-alkyl;

- R4- CR3wB Rhs@Bkenyl ; 15 -R4-CR3-Z-R6-arY'; - R4- CR3~Z- 11BCHEEEBaIy| -,
- R4- CR3- Z- R6- het erocycl y1; -R4-CR3-Z-H, -P,4-NR7 -CR3-R6-al kyl; 20
-R4- NTR7 --CR3-R6-al kenyl, -R4-NR7-CR3-R6-arY];

- RA- NR-, CR3w&r Aefser PRIMED IS: - R4- NR7- CR3- R6- bet erocycl yl; and - R4- NR7
-CR3-Rs; 25 each Z 1s 1 ndependently -NR5-, -0-, or -S-; R2 is selected

fromthe group consisting of -hydrogen; -alkyl; -alkenyl; 69 10 MAY
2005 WD 02/46188 PCT/ U 46359, ~aryl; -heteroaryl; -heterocyclyl;
-al kyl _Y-al kyl ; CWQF%V?gtﬁwg?%%ﬁ@g? -al kyl -Y-aryl; and - al kyl or

aIkenyF substituted by one or MOTe substituents selected fromthe
group consisting of.

NH,

ity

wherein: X ts -CHRs-, -CHR;-alkyl-, or -CHR;s-alkenyl-;
R, is selected from the group consisting of:
-R4—CR3—Z-Rgs—alkyl;
-R¢—CRi+—Z—Rs—alkenyl;

15 -R4~CR;:;—Z—Rg—aryl,
-R4—CR3=Z-R¢—heteroaryl;
-R4—CR;;—Z—-R¢—heterocyclyl;
-R:—CR3-Z-H;

-R,-NR; CR;—Rg—alkyl;

20 -R4+—NR; —CR;-Rg—alkenyl;
-R4—NR;—CR3-Rg¢-aryl;
-R4~NR+—CR3-Rg—heteroaryl;
-R4—NR+—CR;3;~Rs-heterocyclyl; and
-Rs:-NR7 —CR3-Rg;

25 . each Z is independently -NRs-, —O-, or ~5—;

10

R; is selected from the group consisting of:
-hydrogen;
-alkyl,
-alkenyl;
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_O—L

10 - hal ogen

-CO-0-C .10 al kyl :

- CO ar yl WO
i ndependent |y al kyl
MOTe -0- groups;
or al keny),
R7 is H C _10 alk
Beie

bond,

gr oups;

al kyl ,

together to forma

together to forma ring,
n isOto4; and 70 10 MAY 2005

or al kenyl,

ring;

%@te?&?ﬂﬁl\,(

eac

whi ch may be interrupted by one

or aryl al kyl ;

each R5 is independently Hor C-10 al kyl;
whirggh may be interrupted by one or nore
i R4 and R7 can join
@Yk or C-io al kyl; or R7 and R8 can join
i s independently -0- or -S(0)0.2-;

R present

or

i s i ndependent|

1.0 MAY 2005

-N(R5)2; -CONR5)2; -COC-10 al kyl;
15 -N3; -aryl; -heteroaryl; -beterocyclyl;
-CO heteroaryl; each R3 is =0 or =S; eadlCTRASHISZ633Y

o
25 R6 is a
-0-

y Sel ect ed

fromthe group consisting otkyEX-alkyl; al kyl ~ C1. 10 al koxy, hydroxy,

hal ogeny and Tri fl uoronct hyl ;, O har maceutically acceptable salt
q&f?? Ml wherein the heterowyl
calgi-ytarlgaaf 2- pyri dyl ,

npound  or _
ptituted by one or more substituents selected

t her eof
sel ected fromthe group
2-thi 2zol yl, p~gazolyl. .3. A co

X is -CH(al kyl)-al kyl - w]e‘raé‘fyﬁ"fﬂéefafw

20

25

30

2. A conpound or sa

and 4-

of °C

%ﬁﬁnl

1-pyridyl,
salt of clai

from the group consisting of:

-OH;

-halogen;
-N(Rs);
-CO-N(Rs)z;
-CO-C,.q0 alkyl;
-CO-0-Cy, g alkyl;
-N3;

-aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl,

each R is =0 or =§;

is
4- pyri dyl,
m | wherein

each Ry 1s independently alkyl or alkenyl, which may be interrupted by one

or more ~0- groups;

each Rs 1s independently H or C;_ g alkyl;

R, 1s a bond, alkyl, or alkeny], which may be interrupted by one or more

-0~ groups;

Rsis H, Cy.p alkyl, or arylalkyl; or R, and R can join together to form a

ring;

Rs is H or C.jg alkyl; or R; and Rg can join together to form a ring;

each Y is independently —O- or ~S(O)g.;-;

nis 0 to 4; and
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| groups can be the Same O different. 4. A conpound O Salt O Caiml
wherein X is -CH, ,-CH2-. 5. A conpound or salt of claim!l whereih0MA 003
-CH(C2H+CH2-. 6. A conmpound O Sall of claiml wherein RR is H 7. A
compound or salt of claiml wherein R is alkyl. S. A compound O salt
of claiml wherein R2 is -alkyl-0-alkyl. -nound of the fornmula (D) A
con M2 N N \>- R2 cabh RlpresknOs Rydepdndesiveelexief SronCHREroup-cOMRBInglok{|. 1o,
or -C)-IR5-alkenyl-; R .is selected fromthe graup consisting of:

"R ORB-Z- R 6-al kyl . H10 RATOR008TD BB Ta L P 40355

- R4- CR3- Z- R6- al kenyldr a phBndeBi@ict Reccapivble salr Bére@R3- Z- RA5- het er oar yl ;
-R4- CR3- Z- & heterocyclyl; 5 -R4-CR3-Z-H, -R4-NR7-CR3-R6-al kyl ;

-R4-NR7 - CR3- R6-al kenyl; -R4-NR7-CR3-R6-aryl;

- RA-NR7. - - LR3- R té)ﬂ%&ﬁ)rdoo 'Yt or A8ni R%héﬁ'@%‘n%ié?@a’{?ﬁts §LEQYE IJrXJJn;lheaé}gup

consisting of 2-pyndyl, 3-pyridyl, 4-pyndyl, 2-thiazolyl, and 4-pyrazolvl.

-

3. A compound or salt of claim | wherein X is ~CH(alkyl)-alkyl- wherein the alky]

groups can be the same or different.

4, A compound or salt of claim § wherein X 1s -CH;—CH-.

5. A compound or salt éf claim 1 wherein X is “CH(C,H;s)-CHy-.
6. A compound or salt of claim | wherein R; 1s H.

A compound or salt of claim | wherein R, 15 alkyl.

8. A compound or szlt of claim 1 wherein R; is —alkyl-O-aikyl.

D

A compound of the formule (17)

NH,
N
N/
I \>—R2
Y
X—0O0—K,
RJ
an

wherein: X 1s ~-CHR -, -CHRs-alkyl-, or -CHRs-alkenyl-;
R, is selected from the group consisting of:
-R.—CR;-Z-Rg—zlkyl;
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-R4-NR7 -CR3-R8; each Z is independently -NR5-, -4D-, or -S-; RQ]D*MYZWS
selected“h£&g1tge group consisting of: -hydrogen; 15 -alﬁég; -

-al kenyl WOUHIIPS " peteroaryl: -heterocycly]; 20 -al kyl -REHPRY(46359

-al kyl -Y-al kenyl; -alkyl-Y-aryl; and - al kyl or al kenyl substituted by
one or nore substituents selected fromthe group consisting of: 25

-OH  -halogen; -N(R5)2; -RaeCR(-RB5R2-alken@) C,., 0 alkyl, 30 -CO0-d-io

alkyl; -N3; -aryl; 72 0 MAY 2005 _-heleloaryl; -heterocycly),
-COaryl- and -CO beteToar Yeﬁréﬁgﬁ i s =0 or =S; each P4 is

i ndependent |y al kyl or al keoyCR.-#Rghhdyarbe i nterrupted by one O
nore -0- groups;
-Rs—CR3~Z-Rs—heterocyclyl;
5 -Rs—CR3y-Z-H;
-R4—NR7 —-CR;3-Res—alkyl;
-Rs—NR; —CR;~Rs—alkenyl;
-R4—NR+~CR;3-Rg~aryl;
-R:~NR~CR3-Rg~heteroaryl,
10 -R4~NR—~CR;i-Re—heterocyclyl; and
-R4—NR; ~CR;-Rg;
each Z is independently -NRs-, ~O—, or —S—,
R; is selected from the group consisting of:
~hydrogen;
15 -alkyl;
-alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
20 -alkyl-Y-alkyi;
-alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
- alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
25 -OH;
-halogen,
-N(Rs);
-CO-N(Rs),;
-CO-Cy.ig alkyl;
30 -CO-0-Cy. g alkyl;
-Ns;
-aryl,

72



each IRS is independently Hor C 1-ju alkyl; R 6 is a bond, alk b or
al keny . 1, which may be interrupted by one or nore -0- groups! IAY 2605
H, Cl1.10 alkyl, arylalky); or R4 and R7 can join iogethCT.0 forma
ring; Rsis Hor C.lo alkyl; or R? and R8 can join together to forni
2 ring. each V is independently -0- or -S(0)0-2-1 n isQ o4~ and each R
present is independently sel egt@mhzrm the group consisting of C ., 1)
al ky), d-)o al koxy, hyd-roxy, halogen, and trifluoronethyl; or a
phar maceutical |y acceptabl e satterock@fed . 10. A conpound O Salt of
claim9 wherein R, is Hor al_@rLJz_?.J 41.5A compound or sali of claim9
wherein R2 is -al ky]-0Oal kyl . ok “B‘?’uar maceuti cal conposition
conprising a therapeutical |y -etfgeébye);anouni of a conpound or salt of
claiml and a pharmaceutically acceptable carrier. 13. Use of a
conpound oy salt of &b & TOrR=%he preparation of a nedi canent for
i nduci ng cytoki ne bj, -hesi ) e claim13 wherein. the
cytoldne is | FN a. éldgﬁmug”eﬁtﬁ)%p%gd%g%g‘gﬁcgu%]Fengﬂ;I“?’ mg’fm@fl%ﬁ ’r?fel””?ﬁgtbﬁé?“e
preparation of a nedim@reft ZFaws;, treating a viral disease. 73 10 W
2005 16. Use of a goppound.or salt of&pl ai g;é! in the preparation of a
nedi canent for trea f%sg’ﬁg%’ﬁﬁ'oeﬁgi’ﬁcor i'ged8d; 17. A conpound of the
formula (111): N MNRHZa h&X-alyRor 2Renyh8kigh Rray Xe ftern(RPE
“CBR - al kyl - or -CI-(I)RS- o kaegne{l-y-; y y ¥e hrfte y one or more

—U- groups;

R;1s H, Cy. g alkyl, arylalky); or R, and R can 1cin together to form a ring;
Rgis H or Cy. g alkyl; or R; and Ry can join together to form a ring;

each Y 15 independently —O— or ~S(O)g.s-;

nis 010 4; and

each R present is independently selected from the group consisting of C,.1y
elky), Ci.jp 2'koxy, hydroxy, halogen, and influoromethyl;

or a pharmaceutically acceptable salt thereof.

10. A compound or salt of claim 9 wherein R is H or alkyl.
17. A compénnd or salt of claim 9 wherein Rz is —alky]-O-alkyl.
12. A phammaceurical composition comprising a therapeutically effective amount of a

compound or salt of claim 1 and a pharmaceutically accepiable carvier.

13. Use of 2 compound or salt of claim 1 in the preparation of 2 medicament for

mducing cytokine biosynthesis.

14. . The use of claim 13 wherein the cytokine is IFN-o.

15.  Use of a compound or salt of claim 1 in the preparation of a medicament for

treating a viral disease.
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R, is selected fromthe group consisting of: -P~-CR3-Z-R6-al kyl, g_MAY 7005

- R4- CR3- Z- 1~6-al kenyl ; -P~-CR3-Z-& ary), -R -CR3-Z-R6-heie-oar
- R4- CR3- Z- R6- heterocycly); -R4-CR3-Z-H -RI-I\TR7 -CR3-& al kyl;
-P~-NR -, -CR3-&all:envl, -R-NR7-CR -R/,-ary);

- P, N-R7- CR3- R6- helej oary); -R4-NTR7-CR3-R6-helerocyclyJ. and - R4- NF-,
CR3-RE; each Z is independently -NR5-, -0-, or -S; R2 is selected
fromthe gr @p S%rslsi fin - of: -hydrogen; -alk-Y); -alkeny); -aTy3;
74 10 MM 200% WeSOY uergmundpr ealtvdge, 5o thepeparationydfa, medicament for

-heterocycl ¥lasio- - Y-al kyl; -alk-yi-Y- alkenyl; 5 -alkyl-Y-aryl;
and - al kyl oafnnglaekﬁglrgrejﬂlasnscu@é%%?‘ut ed by one or nore substituents sel ected
fromthe group consisting of: -COH  -hal ogen;

7. A compound of the formula (11);
N
N* ’
| D>—r
YR

!
X—0—R,

an)

wherein: X is ~CHRy-, -CHR:-alkyl-, or —CHR;-alkenyl-;
R, is selected from the group consisting of:
-Rs—CR3-Z-Re—alkyl;
-R.~CR3-Z-Re—alkenyl,
-R4~CR3-Z-Rg—aryl;
-R4—CR3-Z~Rs—heteroanyl;
-R4~CR3-Z-Rg—heterocyclyl;
-R4—CR3-Z-H;
-R4—NR; —CR;-Ry—alkyl;
-Rs~NR; —CR»-Ry—alkenyl;
-Rs—NR7—CR:-Rg—aryi;
-Re~NR7—CR3-Re-hetercanyl;
-Rs—NR~CR3-Re-heterocyclyl; and -Ra-NR; -
CR3-Ry;
each Z 1s independently -NRs—, —O-, or —-S—;
R; is selected from the group consisting of;
-hydrogen;
-alkyl;
-alkenyl;

-aryl;
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10 -N(R5)2; -CO-N(R5)2; -CO-C]_10 alkyl; -CO0-C1.10 alkyl; -INBMAYLES
-aryl; -beteroaryl; -heterocycly); -COaryl; and -CO heteroaq]; 20
each R3WGLZEBIB =S; each F4 is independently al kyl or alAG3ry301/4¢33p ch
may be interrupted by one or Mirre -0- groups; each R, is independently
Hor Cl-l1o alkyl; R6 is a bond, or is alkyl, or alkenyl, which may be
inteffupted by one or 25 ymie,0- groups; R7 is H C-10 alkyl, or
arylalkyl; or R~ and R? can join to formaring, RSis Hor C-10

al kyl; or R7 and Rg can j dietereayclkbrm a each V is independently -0- or
-S5(0)0-2-; nis 0 to 4 93'1‘19 139018 ch R present is independently

sel ected fromthe group consisting of G-lo al kyl, CI-10 al koxy,

hydr oxy, hal ogen and tri f lallofafmatkeytl; or a pharnmaceutically acceptabl e
salt thereof. 75 10 MAY 2005. WD 02/46188 PCT/ USoi /46359 18. A
compouhd of the formula (PRAFY-#YERIN > N

- alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of’
-OR;
-halogen;
10 -N(Rs)z;
-CO-N(Rs)z;
-CO-Cy.yp alkyl;
-CO-0-Cy.yp alkyl;
-Ns;
15 -aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryk;
20 each Rs 15 =0 or =§;
each Ry is independently alky! or alkenyl, which may be interrupted by one
or more —O- groups;
each Rs is indcpendcnﬂy H or C,.j¢alkyl;
R is a bond, or is alkyl, or alkenyl, which may be interrupted by one or
25 more -O- groups;
R7is H, C,. o alkyl, or arylalkyl; or Ry and R; can join to form a ring;
Rgis H or C_jp alkyl; or R; and Rg can join te form a
each Y is independently —O- or —S(O)p2-;
o is 0 to 4; and
30 each R present is independently selected from the group consisting of Ci.i¢
alkyl, C,.i¢ alkoxy, hydroxy, halogen and trifluoromethyl;

or a phanmaceutically acceptable salt thereof.
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I X-0-R (IV) 5 wherein Xis -CHR5-, -CHR5-alkyl-, or -CHR5- ?Ukﬁﬂy'iﬂm
R, is selected fromthe group consi stl ng of. -RA-CR -Q & al ky
- R4- CR3-PRAB B kenyl ; 10 - R4- CR3- Q R6-aTY]; - R4- CR3- QR’@C'H@S@M&?M
- P, 4- CR3- Q R46- het erocyclyl; -R4-CR3-Q H, -R4-NRs - CR3-R-6-al kyl, 15
-R4-NR5 --CR3-R6-al kenyl; -R4-NR7 -CR3-R6-8rYl; -R4-NR7

- CR3- R6- heteroaryl - R4- NR7 CR3 R6- het erocycl vl, and -R4-NR7

- CR3- RS; 20éaa g?]ls |H?ﬁ]ead & NR5- or -0-: each R3 is =0 or =S
each 114 is (Sl 3 (Y): ‘kenyl, which nay be interrupted bv
one or nore -0 groups; each Ryyis mdependently H or C1,1C, alkyl; 25
Rds is a bond, alk-yl, or al kenylw ch y be interrupted by one or
nore -0- groups; R7 is H [ICl.10 HI’Ry aryl al kyl; or R4 and R7
canjoin to formaring; Rais H of_CIl. kyl ; or R7 and R8 can join
to forma ring, 76 0 MAY 2005 17T R ON4; and each R present is
i ndependenf| N. selected fromthe p coﬁs_ié_t_ierlg of C1.10

(IV)

wherein X 1s -CHR;-, -CHRs-alkyl-, or -CHR;-alkenyl-;
R; 1s selected from the group consisting of:
-Ra—CR3—Q-Rg—alkyl;
-R4~CR3—Q-Rg—alkenyl,
10 -Re—CR3—Q-R¢—aryl;
-R4-CR3—Q-R¢—heteroaryl;
-R4+—CR;—Q—-Rs—heterocyclyl;
-R4—CRy-Q-H;
-R4~NRs -CR3-Rg—alkyl;
}5 -R4—NR; ~CR3-Ry—alkenyl,
-R4~NR; ~CR;-R¢~—aryl,
-R4—NR; -CR3-Rgs—heteroaryl;
-R4-NR; —CR;3-Rg-heterocyclyl; and
-R+—NR7; —CR3-Rg;
20 each Q is independently -NRs- or -O—:
each Riy i5 =0 or =§;
each Ry is independently alky! or alkenyl, which may be interrupted by one
or more —O- groups;
each Rs 1s independently H or C;.j¢alkyl;
25 Rs is a bond, alkyl, or alkenyl, which may be interrupted by one or more
—O- groups;
R;i1s H, C,.m alkyl, or arylalkyl; or R, and R; can join to form a ring;

Rs is H or C;.y9 2lkyl; or R; and Rg can join to form a ring;
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al kyl, C,-~o al koxy, halogen and tt-ifluoromethy); or a 10 MAY
phar maceutical ly acceptabie salt thereof. 19. A pharnaceuti cal 2005
conposition conpy~sing a therapeutically effecti\,e anmount of a
conpound or salt of claim9 and a pharnaceutically acceptable carrier.
20. Use of a compound or salt of claim9 in the preparation of a
medi cament for i ndugiing:£yl.qki ne biosynthesis. 21. The use of claim 20
wherein the cytokine is IFN-a. 22. Use of a conpound or salt of claim9
in the preparation ofach Reekdni cambapendently sdiecal fiotg i MbbdordisBRASEC,.,23-
Use of a conpound or ]Zallth of ”pl'ai m9 in éxhe preparation of a nedi canent
for treating a neopfadt - diSeastIomsn anardRgEseEdof the formula (V):
NH, N N\> R 2 rDordphapmceth B o erein: Xis -CHR5-,
-CHR ~-al kyl -, or - CJIalqu. ~-al kenyry-u_,c&%%ﬁi?ﬁg}eel%ggt ed fromthe 11 oup
consistinla of. -hydrogen; -alkyl; /7 10 MAY 7005 WD 02/46188
I-DaCIT{(;JIS-OY{ j? §|9 P.%h'fiﬁﬁ%!euncal (?Jnyﬂdsmon Qgﬁu%l[isqgé X lth’erapeuhl?ctaﬁ{f g%}:/c%:!v% lainogm ofa
compound or salt of claim 9 and a pharmaceutically acceptable camer.

20.  Use of 2 compound or salt of claim 9 in the preparation of a medicament for

nducing cytokine biosynthesis.
21.  The use of claim 20 wherein the cytokine is IFN-q.

22.  Use of a compound or salt of claim 9 in the preparation of a medicament for

treating a viral disease.

23.  Use of a compound or salt of claim 9 in the preparation of a medicament for

treating a neoplastic disease.

24. A compeund of the formula (V):

X
N
| >R,
N
i
Rel’ P X—0—R;—N—R,
(V)
wherein; X is =CHR;-, -CHR-alkyl-, or —CHRs-alkenyl-;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;



-al k-yl-Y- alkenyl; -alkyl-Y-aryl; and - alkyl or al kenyl substilt(uM&%7005
by one or nore substituents selected fromthe group consisting of 10
SOH - PEPHYENB8 _N(R5)2; -CON(R5)2; -COCi-10 al kyl; BETASD/E3® . 10
al kyl; -N3; -aryl; -heteroaryl; -heterocyclyl; 20 -CO aryl; and

-CO heteroaryl-, each R4 is independently al kyl or al kenyl, which may
be interrupted by one or -afkengl,- 0- groups; R7is H, Cl.10 al kyl, or

arylal kyl; or R4 and R7can join to forma ring; 25 each Y is

i ndependently -0-0OT -S(O)(f’-rgl; n isOto4; and each R present is

i ndependently sel ected frqmgrggﬁy]?r oup consisting of Cl.lo alkyl, C-10
al koxy, bydroxy, halogen and trifluoronetbyl; or a pharmaceutically
acceptabl e salt thereof. -Bragclyl;

5 -alkyl-Y-alkyl,
-alkyl-Y-alkenyt;
-alkyl-Y-aryl; and
-alky! or alkenyl substituted by one or more substituents selected
from the group consisting of:
10 -OH;
~halogen;
-N(Rs)s;
-CO-N(Rs)3;
-CO-C,.jq alkyl;
15 -CO-0-Cj.1p alkyl,
-Na;
-aryl;
-heteroaryl;
-heterocyclyl,
20 -CO-aryl, and
-CO-heteroaryl;
each R4 is independently alkyl or alkenyl, which may be interrupted by one
or more ~O- groups;
R71s H, Cy.j0 alkyl, or arylalkyl; or R, and R, can join to form a ring;
25 each Y is independently —O- or —S(Q);.o-;
ois 0 to 4; and
each R present s independently selected from the group consisting of Cy.1o
alkyl, Cy.,0 alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically accepiable salt thereof,
30

78



