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Substi'tuted I ni dazoqui nolines Field of the Invention 5 This

I nvent Lo fhdd €s to i mdazoqui noline conpounds that ha%ﬁm;“ﬁ,gd
heterocyc?e or heteroaryl functionality at the 1-position, and to

pharmaceutical conpositions containing such conpounds. A further
aspect of this invention relates to the use of these conpounds as
i mmunonodul at ors, for inducing cytokine biosynthesis in animl'’

and in the treatnent Vir nd neopl ast | c

di seases. 10 Backgrg:‘t[f(rzlécfo%@??ﬁﬁ%n%“bsﬁ"g%l%ﬁga?oq%?{ & iabl e report
on the 1H i m dazo[4,5-c]quinoline ring system Backman et al., J.
O g. Chep 1? 31278-_1284 (1950) describes the synthesis of

1- (6- rre%%?-@-&lﬁﬂ@i nyl) - 2- et hyl - 1 H i i dazo[ 4, 5-c] qui nol i ne for
possi bl e USeTAS iRRnBH deliils ¥ infillazbGuiRGiER com §b‘uﬂﬁ§%@ﬂ&x)e3éthe§m heses of

various substituted 1H1im dazo[4,5-c] quindlines were reported. For
exanpl e hewicycleor hﬂteroarﬂl fummalw etihe 1- -position, a8¥ toqtharmegical

synt heS| 38 Qo

1-[2- (4-P) §er Y F"“ ' ’“Igf“‘ihli"mr%"%‘ézoﬁﬁ%“%}%ﬁ%ﬁm‘ﬁ@"g’%‘l% TRlates g the
ant i conwse sfmése aﬂdpamﬂdaﬂmminaﬂulﬁtggnfo; irduéigg cHokiaeBioseithedlsin  Chem
Abs. 85, 94362  (1976), have reporied several

2- 0X0i i 431 dhe,Eiaamt ﬁgélseaaﬁdmﬁéﬂwaymlépdapoplasyc disepses.
Hejgrocyclic Chem 18, 1537-1540 (1981), have reported certain

2- oxoi m dazo[ 4, 5- c]quinolines. Certain

1H i m dBackgrosnd pfthiednyéntion- ani nes and 1- and 2- substltut ed

derlvatlves f s | |raI
“adents, br onghpg{sf%ﬁ%fé&gg Ja%ht?ﬁ%]ﬁ%{%n ?c]rqyn%jf'ﬁé g dé afi‘ed
~in, intetalglli@rg. Chém. 1Bal 2n3t1280$1958) @8&1@3&3 sthdsishdfy ; @486théky9829 624;
5, 037, 986; 376 .34 , 905; .and 5, 389,640, all of which are
i ncor poﬁ&’c“@g Bﬁ)gg'é‘?qt}l}ﬁ)} FIgE [%ée ] ‘\“H@F’é% 1hlgase sspngatmplaEalost i n
thesi m dagRapitieqicaty, rsyﬁtﬂessyémﬁbuﬁ%mtéu ﬂHJﬂmdaBB[ﬂl ach hfindtirek were
napht hyridi ne-4-am nes, 1Him dazo 5-c] g/ -am nes, and
111- i nirenerieg-4F @ eeqtmalm Jaw at aném. 4 abinpg8 a2 @ﬁﬁ&)ﬁ smﬂmaﬁchthﬁg
substi t . cribed in
U.S. Patégﬁ‘%’ o ﬁg(‘d'%’é&@%&g] g‘gé‘%&%&%@%“ﬁ‘g@ggs 255 99/ 29693.
anticonvulsant and cardiovascular agent. Also, Baranov et al., Chem. Abs. 85, 94362
. (1976), have reported several 2-oxoimidazo[4,5-c]quinolines, and Berenyi et al., J.
20 Heteracyclic Chem. 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5-
| cjquinolines.
Certain 1H-imidazo[4,5-c]quinolin-4-amines and 1- and 2-substituted derivatives

thereof were later found to be useful as antiviral agents, bronchodilators and

) immunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338,

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

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

30 are known, These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and
WO 99/29693.



1 31 MAR 2005 WD 02/ 46193 PCTI US01/ 46704 There is a continud hARdUA
for conpounds that have the ability to nodulate the i mmune
responsgo §Vashdyducti on of cytoki ne bi osynthesis or other ani sis.
Summary of the Invention 5 W have found a new cl ass of & Heg04
that are useful in inducing cytokine biosynthesis in animals.
Accordingly, this invention provides imdazo[4, 5-c]quinoline-4-

am ne and tet%&r%‘?m@{l&ﬁ fércm]nmuumislthanhavbthmmmyc@mdnlﬁlé&hd hat

compounde aets AR BRI ol B bicRimihedof e mesiagivs( 1 vy

which are defined in nore det all |nfra. These conpounds share the 10

general gtructural formula wherein X, RI, R2, and R are as defi ned
her ei n fmﬁgﬁm”rpounds having 15 Fornmulas (1), (11),

11 d (I [ d (I
(1119 and (| ive HEGerRAHR 86k dhse EADTM R that bk uodelid ) Hdﬁlg,ﬂgm@igfg V)

are useful as i nmmune response no lers
i nduce chiosmthesisin animalsh dstordingly, misrmvemampmmuiuaﬂm[m—d]mmam-

uaetul i BR And B Gl 6afqugrpbneo+%%oa%§§és2€% Favam g

di seasescautinihgl subistitutat tharlepodilioh & TROEMPHAnd Cars HGRBrisdd hﬁlﬁﬁ {he

i mmune r @ﬁi B}he i.nvention further provides pharmaCeutic

conposi t {BrdIEBIkEY h iwhichase defmgd-insaore deted infea. e sompguudsshara ths,
andonet hgggrapitnicREMGLRLL1I£ Yt oki ne bi osynthesis in an ani mal,

treating a viral infection in an animal, and/or treating a

neopl astic disease in ananiml byNggdm nistering a conpound of
Formula (1), (I1), (1I1), or (1V) fo the animal. 25 In addition, the
i nvention provides nethods of s F Nng the conpounds of the
‘invention and internedi ates usef tl’>_sx thesis of these
conmpounds. 2 31 MAR 2005 WO 02/ 4 US01/ 46704 Det ai |l ed
Description of the Invention ed earlier, we have found
certain conpounds that nauce d ne X+@syRjhesis and nodify the
i nmune response in animals. Sugl

wherein X, R;, Ry, and R are as defined herein for each class of compounds having
15 Formulas (I), (I), (IIT) and @V).

The compounds of Formulas (I), (H), (IIT), and (IV) are useful as immune
response modifiers due to thejr ability to induce cytokine biosynthesis and otherwise
modulate the immune response when administered to animals. This makes the compounds
useful in the treatment of a variety of conditions such as viral diseases and tumors that are

20 responsive to such changes in the immune response.

The invention further provides pharmaceutical compositions containing the
immune response modifying compounds, and methods of inducing cytokine biosynthesis
in an animal, treating a viral infection in an animai, and/or treating a neoplastic disease in

- an animal by administering a compound of Formula (I), (II), (I), or (IV) to the animal.
25 In addition, the invention provides methods of synthesizing the compounds of the

invention and intermediates useful in the synthesis of these compounds.



represented by Fornulas (1), (Il), (111), and (1V), as shO\zh‘IMm 5.

I m dazoqw nol i ne conpounds of the invention, which have ether and
het er ogyghyhe1o9r heteroaryl functionality at the 1-posi thicgnshiae6704
representeo{ fby Formula (1): (I) 10 15 ' 20 25 wherein: X is-CHR3-,
- CHR3- al kyl -, or-CHR3-al kenyl - Rt is selected fromthe group
consi sti_ng of - het ero | ; het erocyclyl; -R heteroaryl; and

- Ra- het d2<igiled D ’ 2% from t he group consisting of -

- hydrogen; Q*lsl&ﬂénftloné@éalﬂﬁéi‘y\be have oAl certaif &4 %&Ms\lthat maudetroiay cl yl ;
-al kyl -Y-al kyl; -alkyl-Y-"al kenyl; -alKkyl aryl; and_- al kyl or
al kenyl mmmcmumwﬁdhemunm@owmmbnﬁgc%@m ar§ r om t he

group Corggrlessegl{eg%y%formulgsl([%, ﬁﬁ?,Sanx\ﬁ\H,ze{s%ﬁ&%bggl USQ /46704 5 10

5 Imidazoquinoline compounds of the invention, which have ether and heterocyclyl

or heteroary! functionality at the I-position are represented by Formula (I):

NH,
N
-
N

X—0—-R,
Rq
@
wherein: X is —CHRj-, -CHR;-alkyl-, or ~CHR3-alkenyl-;
R; is selected from the group consistmg of:
-heteroaryl;

10

-heterocyclyl;

15 -R4~ heteroaryl; and
-R4~heterocyclyl;

R; is selected from the group consisting of:
-hydrogen;
-alkyl;
'20 -alkenyl;

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

25 -alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
- alky] or alkenyl substituted by one or more substituents selected
from the group consisting of:



O L- -halogen; -N(R3)2; -CONR3)2 -0CO0d-10 alkyl; 31MARZ0G

-COOCLio alkyl; -N3; -aryl; -heteroaryl; -heterocyclyl;

- CO ar yWwo engk193 CO- heteroaryl; R4 is al kyl or al kenyl, ' e
Cah e,

interrupted by one or nore -0- 15 groups; each is indepe

Cl_10 auryi; each Y is independently -0- or -S(0OO0-2-; nisOto4;and
each R present is independeng y selected fromthe group consisting
of Cl.lo 20 alkyl, dio alk , hydroxy, hal ogen and
trifluoromethyl; or a pharmaggsgencal |y acceptable salt thereof. The
i nvention al so provides i mdazoqui noli ne conpounds that contain
ether functionality at the-N(®bsition, where the ether containing
substituent al so contains an~a5y | kynyl group and a heterocyclyl or

het eroaryl group. These conpounds>dre represented by Fornuia (U): 4
31 MAR 2005 WD 02/ 46193 PCTLUS@/,ddA4 N | X- O (CH)1_la-C_ GRIO
5 wherein: Xis -CHR3-, - m%é-%l%{!o-a (I);r - CHR3- al kenyl -;

-Ns;

-aryl;

-heteroaryl;

10 ' -heterocyclyl;
-CO-aryl; and
~CO-heteroaryl;

Ry 1s alkyl or alkenyl, which may be interrupted by one or more —O—
15 groups;
each Ry is independently H or Cy.yo aikyi;
each Y is independently ~O- or —S(0)g.2-;
nis0to4; and
7 each R present is independently selected from the group consisting of C;.;p
20 alkyl, Cy.i0 alkoxy, hydroxy, halogen and triftuoromethyl;
' or a pharmaceutically acceptable salt thereof.

The invention also provides imidazoquinoline compounds that contain ether
functionality at the 1-position, where the ether containing substituent also contains an
25 alkynyl group and a heterocyclyl or heteroaryl group. These compounds are represented
by Formula (II):



Rao is selected fromthe group consisting of heteroaryl anoi” MAR 2003

het erbcycl yl; R2is selected fromthe group consisting of.
- hydr ogghoz/46194 Kyl ; 10 al kenyl; -aryl; -heteroaryl;
_heterocyclyl: -alkyl-Y-alkyl: 15 -alkyl-Y- alkenyl: ©cT/US0L46704

-al kyl -Y-aryl; and -al kyl or al kenyl substituted by one or nore
substituents selected fromthe group consisting of. -OH 20

-hal ogen; -N(R3)2; -CONR3)2;, -COCl-io alkyl; -COOC _io
alkyl; 25 -N3;  -aryl; -hggeroaryl; 5 31 MAR 1005 WD 02/46193
PCT/ USO1/ 46704 - het erocycl ? -COaryl; and -CO heteroaryl; 5 10

15 NZ N
l >—R2
NN
X—0—(CHy)1.;—C=C— Ryp
Ry

(I

5 wherein: X is ~CHR3-, -CHR3-alkyl-, or -CHR;-alkenyl-;
Ryp is selected from the group consisting of heteroaryl and heterocyclyl;
\ R; is selected from the group consisting of:
-hydrogen;
-alkyl;
10 -alkenyl;
-aryl,
-heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
15 -alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
-alkyl or alkenyl substituted by one or more substitnents selected
from the group consisting of:
' -OH;
20 -halogen,
-N(R3);
-CO-N(Ra)z;
-CO-Cy.10 alkyl;
~CO-0-C\.10 alkyl;
25 -N3;



20 25 nis 0 to 4; each R3 is independently H or Cl-10 al ki/] MAR;@Eh
Y is independently -O or -S(Oo0_z-; and each R present is

i ndepengghbhls¥oae! ected fromthe group consisting of Cl-1
d _10 al koxy, hydroxy, hal ogen and trifluoronethyl; or a9CTﬁ"]lsl§1y"‘L6704

pharmaceutical ly acceptable salt thereof. The invention also includes
t et rahydr oi m dazoqui nol i ne conpounds that bear an ether and
heterocyclyl or heteroaryl cBHEEs¥#%g substituent at the 1 -position.
Such tetrahydroi m dazoqui nobbgylcgmpounds are represented by Fornul a
(I11): (111) wherein: Xis -CHR3-, -CHR3-al kyl -, or -CHR3-al kenyl -;

R is selected fromthe grouPOdstessasyli ng of: -heteroaryl;
-heterocyclyl; - Fiffisd}%%eroaryl ; and -R4-heterocyclyl; R2is
selected fromthe group ¢tonsisting of: -hydrogen; -alkyl; -alkenyl;
-aryl; 6 31 MAR 2045k ROiORdPEARAIPETE L1 501446704 - heteroaryl ;

aheterocyel ¥l - A il pohténty B SOy a | O TRy Y-anyl
cach R present is independently selected from the group consisting of Cj.1
alkyl, Cy.1p alkoxy, hydroxy, halogen and triflucromethyl;
or a pharmaceutically acceptable salt thereof.
10
The invention also includes tetrahydroimidazoquinoline compounds that bear an
ether and heterocyclyl or heteroaryl containing substituent at the 1-position. Such

tetrahydroimidazoquinoline compounds are represented by Formula (III):

wherein:_ X is ~CHR3-, -CHR;3-alkyl-, or ~CHR;-~alkeny]l-;
R, is selected from the group consisting of
-heteroaryl;
20 -heterocyclyl;
~-R4— heteroaryl; and
-Rs-heterocyclyl;
R; is selected from the group consisting of:
-hydrogen;
25 -alkyl;
-alkenyl;

-aryl;



- al kyl or al kenyl substituted by one or nore substituents %ngn«%
romthe group consisting of -OH  -halogen; 10 -N( R3)2

CO- N( W20 gi/46195°0-Cl -10 alkyl; COOC-to al kyl; - (%hﬁ
-heteroaryl; -heterocyclyl; -COaryl; and - co het er oary'lI‘ Bﬁ

is alkyl or alkenyl, which nmay be interrupted by one or more -0-
groups; each R3 is |nd ndently Hor Cl.1o alkyl; each Y is

i ndependently -0- or %(%% ‘3‘9 nis O0to 4; and 25 each R present
i s independently sel eciiggrd @lgp],t he group consisting of Cl-to alkyl,
Cl-to al koxy, hydroxy, haI{gen and trifluoronethyl; or a

phar maceutical |y acceptaHM thereof. 7 31 MAR 2005 5 WO

02/ 46193 PCTI USO1/ 46704 Yagﬁ&ﬁ onal class of imune response

nmodi fyi ng conpounds of e i nve 1 on are tetrahydroi m dazoqui noli ne
conbounds that have an-aityh®rarghahdii ni ng substituent at the 1-

position, where the ether alnlng substituent al so contains an
al l cynyl group and a H’i‘ﬂé% 1% pubstituied by 0pe prmorgsybssitueniseselected

conpounds are representaf theb5ay Snkidtidd of) © N

-OH;
-halogen;

10 -“N(R3);
-CO-N(R;)s;
-CO-Cy.qp alkyl;
~CO-0-Cyyp alkyl;
-N3;

15. -aryl;

R -heteroaryi;

~heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;

1 —h-

20 R4 is alkyl or alkenyl, which may be interrupted by one or more —O—
' groups;
each R; is independently H or Cy.jpalkyl;
each Y is independently -O- or —-§(O)p.2-;
! n is 0 to 4; and
| 25 each R present is independently selected from the group consisting of Ci.1
alkyl, C;.10 alkoxy, hydroxy, halogen and trifluoromethy!l;
or a pharmaceutically acceptable salt thereof.



| X O(CH2)1-ia-C-CRio 10 15 20 25 (N) wherein: X is - cHRaMAR 2005
-CHR3-al kyl -, or -CHR3-alkenyl-; R o is selected fromthe group

consi st \Wigofs1d3et eroaryl and heterocyclyl; R2 is sel ect&%wﬁs%nhg?k‘}g
group consisting of: --hydrogen; -alkyl; -alkenyl;

-heteroaryl; -heterocyclyl; -alkyl- I Y- akaI - 3I It<)yl Y- al ken?/la
-al kyl -Y-aryl; I al kenyl substitute y one or no
subs%ll tuentg g@f:‘g’aﬁ %%?ﬁo HoReme respense Bedifsing E@}Ttlpﬁu‘nds C%ELSEP lnvelitgnare
- hal ogentetrahriiani dazoquifhnd it 1-
al kyl ; 7o 31 jK/‘KIAR 2005 WO 02/ 46%93 Pm%hug%?‘}'g@g’ Cphtaiping Substitaent af the

position, where the ether containing substituent also contains an alkynyl group and a
heterocyclyl or heteroaryl group, These compounds are represented by Formula (IV):

NH,

N
—
N

I
X— OH(CHz)I-m'“—C:CRlO
Ra

| Iv)
wherein: X is ~CHR;-, -CHR;-alkyl-, or —CHR;-alkenyl-;
Ry is selected from the group consisting of heteroaryl and heterocyclyl;
10 R; is selected from the group consisting of:

..ht relroy o,

drogen;
-alkyl;
-alkenyl;
. -aryl;
15 -heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
20 - alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
-halogen;
-NRs):;
25 -CO-N(R3)z;
-CO-Cy.ip alkyl;
-CO-0-Cy.yg alkyl;



-aryl; ~-heteroaryl; -heterocyclyl; 5 -COaryl; and 31 MAR 2005
-CO heteroaryl; each R3 is independently Hor Cl1,10 alkyl; each Y
is ind y -0- or -S(0)0-2-; nis O0to 4; and 10 ‘
pr esen?piégg’ieﬂggpendent ly selected fromthe group consi stfﬁgﬁg@ﬁrqﬁo
al kyl , C1-10al koxy, hydroxy, hal ogen and trifluoronethyl; or a
pharmaceutically acceptable salt thereof. Preparation of the
Conmpounds 15 Conpounds of tHAe”invention can be prepared according to
Reaction Schene | where R -agd; X and n are as defined above and R11
Is al kyl substituted by a heteroaryl group wherein the heteroaryl
group may be unsubstituted d%etfﬁwylbe substituted as defined infra
or Rnl is substituted hetergﬁfe%(éc & l,defi ned infra with the proviso
that if RI1 is substituted hetero ryl at |east one substituent is a
strdng el ectron w t hdraw ng-@d-aty, add | ocated ortho orpara to the

et her bond. In Reaction Sch | a

4- am no- 1H i mi dazo[ 4, 5-c] qu%ﬁ'lhf’tﬁr-owl al cohol of Formula X is

al kylated with a Eﬁﬂﬁﬁsﬁdcﬁéﬁﬁ@ﬁﬂﬁi&chﬁa%ﬁw de a I Himdazo[ 4, 5-
clquino]in-4-amne of Fornula X I' which'is”a subgenus of Fornula I.
The al cohol of F&#HY # ixdgpendeatly +@d oni-3(0)smdi um hydride in a

sui t abl e sol vent iggbt@@ 4N 25 di met hyl f ormam de to form an

al koxi de. The halide is’then added to the reaction mixture. The

red@tion can be caachiRyresent isihdepatidently sdengdefa thegretp cohdifting L] £
heating (-500C) if dg?ﬁre . Tglgdgrod#agt or ‘ia_l[_ofl’uar maceutical 'y
accept abl e salt t &Y b0y AGRy shalopen apd giiluoemadidi onal net hods.
Many conpounds of of®pRatnacestiedlly aksuptible siRhetdf €xanpl e CGerster, U. S.

Patent 30 No. 4,689,338 and Gerster et al., U S Patent No.
5, 605, 899, the disclosures of which are incorporated by reference

her ei n; m@gﬁgngg&er%gg{,ﬂdsbe prepared using known synthetic

routes, see for exanple, Andre et al, U S. Patent No. 5,578,727,

Getdter, U. SComppunds afighe ipvention can be prepared according to Reaction Scheme I
wiiere R, Rz, X and n are as defined above and Ry; is alkyl substituted by a heteroaryl

group wherein the heteroaryl group may be unsubstituted or may be substituted as defined
infra or Ry is substituted heteroaryl as defined infra with the proviso that if Ry; is
substituted heteroaryl at least one substituent is a strong electron withdrawing group

20 located ortho or para to the ether bond.

In Reaction Scheme I a 4-amino-1H-imidazo[4,5-c]quinolin-1-y! alcohol of
Formula X is alkylated with a halide of Formula X1 to provide a 1 H-imidazo[4,5-
clquinolin-4-amine of Formula XII which is a subgenus of Formula I. The alcohol of

) Formula X is reacted with sodium hydride in a suitable solvent such as N,N-

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

Many compounds of Formula X are known, see for example Gerster, U.S. Pﬁtent

30 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. Patent No.



31 MAR 2005 WD 02/46193 PCT/ USO /46704 5, 175, 296; Ni kol ai deg| &AR;QBS
U S. Patent No. 5,395,937, and Gerster et al., U S. Patent No.
5,741, di scl osures of which are i ncor porated by

her ei n%%&%@bﬁgl ides of Fornmula XI are commercially ava{)ﬁ;@F@?&%"
others can be readily prepared using known synthetlc met hods. 5
Reacti on ., NH2 NHZ + |-Ri, A R2 10 ounds of the

i nvent i oﬁ%ﬁ?wé@w%ésﬂk‘épg gﬁ’ atgat Np ol 35 9c38 rsteret 38 b Bre Patent No.
wher e R, 578,908, the discREsked b e

Reactlon Scherr:a Il the hydﬁ%&%%}%é%p o?a%%? ngéﬂﬂféf %}%aﬁe“f
c] qui nol FosmulayXT az¢ e@mmmcmﬂly Bwailablepothh barni b padilygeépacbdnising kaowenzy|
group. %ﬁ%‘f% Q@ Formula XIIl is reacted with sodi um hydri de
in a sui e SO vent such as N, N 15 dinethyl formam de to form an

al koéxi de. The al koxide is then al kylated with benzyl bromde to
provi de a conpound of Fornula XIV. The reactlon can be carried out
at anbient tenperature. Many c%??ﬁﬁmeﬁﬁ Formul a XM are known, see
for exanple, Cerstny,, U S. Patent 4,689,338, ot her%“_ﬁan readlly be
prepared using knowl sxlnt hetic routes, see for exa Gerster et
al., US. Patent WMo 899, and, Gerster, U S Ra N

5,175,296. |In step. f? Fieactlon chknme Il a co })T ormJIa
XIVis oxidiz prcbw de a 1H—|mdazo[4 5- Ckr in'é-SN—omde of
Formul a XV usi ng con¥entional oxidizing agen abl ® of form ng
N-oxi des . Preferably &Hsol ution of a conpound of Forngla XIVin a
sui tabl e sol vent suchyas chl orof ormygr dichl oromet hape Is oxidi zed
25 usi ng 3-chl oroperoxybenzoi ¢ acid’at anbi ent tenpélat Bre. In step
(3) of Reaction Schenme Il a 1H i m dazo[ 4, 5-c] qui nol i ne-5N- oxi de of
Formula XV is chlorinated to provide a

4-chl oro-1 Hi m dazo[ 4, 5-c] qui nol i ne of Fornul a

10 Compounds of the invention can also be prepared according to Reaction Scheme II
where R, Ry, R;;, X and n are as defined above.

In step (1) of Reaction Scheme II the hydroxy group of a 1H-imidazo[4,5-
c]quinolin-1-y! alcohol of Formula XIII is protected with a benzyl group. The alcobol of

7 Formula XTI is reacted with sodium hydride in a suitable solvent such as N,N-

15 dimethylformamide to form an alkoxide. The alkoxide is then alkylated with benzyl
bromide to provide a compound of Formula XIV. The reaction can be carried out at
ambient temperature. Many compounds of Formula XTII are known, see for example,
Gerster, U.S. 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

20 No. 5,175,296.

In step (2) of Reaction Scheme II a compound of Formula XTV is oxidized to
provide a 1 H-imidazo[4,5-c]quinoline-5N-oxide of Formula XV using a conventional
oxidizing agent capable of forming N-oxides . Preferably a solution of a compound of
Formula XIV in a suitable solvent such as chloroform or dichloromethane is oxidized

25 using 3-chloroperoxybenzoic acid at ambient temperature.

In step (3) of Reaction Scheme I a 1H-imidazo[4,5-c]quinoline-5N-oxide of

Formula XV is chlorinated to provide a 4-chloro-1H-imidazo[4,5-c]quinoline of Formula

10



10 31 MAR 2005 WD 02/46193 PCT/ US01/ 46704 XVI. Preferably aﬁlgll&&lzqogn
of a conpound of Fornula XV in a suitable solvent such as tol uene

i s treaye@®2mM5io phosphorous oxychl oride at anbi ent tenpesct/us®/46t02
step (4) of Reaction Schene Il a 4-cbloro-|1Himdazo[ 4, 5-c]quinoline

of Formula XVI is reacted with phenol to provide a

- Phenoxal Bl gé?bﬁ‘.‘“ﬁ%‘% SR G Fo a}ﬁ?%&uﬁaﬁé/k&lv%nmﬁh%enol

is reac RO st abl’e’ sof vent such as di gl yne
to for mauddeedestedavitibifds ﬁﬂb&ﬂﬁmkﬁ&loﬂetahmbmmmmm an eI evat ed

Sonome 111 ¢ i sy of Rrasigeseome g atipnpe- VeimOe oot ound o
Formul a 01?5@3 #%ﬁh%ﬁﬁ%%n&é‘ﬂ Phéd#Rl A ifridak6(d] S piifotiney |

10 al coho e'reaction is preferably carried out
by gaddi rmngmuﬂ:fXMhém phmomsm@mnum@dluHaWéﬁmosu&a@@Mﬂ%ﬁu fas g

f For t
i bl o GHOTRSRAoHD S heesice. Thr PRy B SR HERY R iR o emperture
Scheme let@&nﬂ}@gﬁ@gﬁmddﬂu]aowpazow 5- c] qui noI in-1-yl al cohol of
Formula XVIII1 is aI_kélated wi th hali Hfl to r.ov dvﬁg
4- phenoxy- | HIn step (Syok Beasttian 5‘5119]1!?&%?’1“?@ Prﬁcc%‘fgr%? BHF TR TS The
al koxi de offo i STRAMNE XV bbb Kfhddox) 3 Hi@rdmeldvcguidoi ] yhe

al cohol Tora I phasi ¢ m xture of aqueous’ 50% sodi um hydrg |de and
an 10 ner talshbMefFormele BOVEE. dhe haotiaris prefmedly parpisfboys by adding ke apid Rps

f l 0 uc
;|r ﬁgii S;coﬁgélqugﬁs%mg,‘{wlsgﬁlg t Lol ({&IP%HHBQ £ QithiEle solei such

TPRact Ton can carried out at
anpi ent L;Qimpehahethgne aZmeianﬁéxﬁperﬁtﬁl)e of Reaction Scherre 1 a

antnat o0 1 o BB 69 o NeRRoH SOy S AP T FHOROI T RO £ o 2

X'l whi ch rl;%l & FOYRER RUPIOE aﬁ%f@alvﬁﬂalhahéf&ﬁaltm@cd provide 8 A-phenoxgstH-ed
out by Ining a conpound’ of Formnula XIvaltha n|u 6l%cqi.tate

andsheat m@ﬂwﬁé-c]qsmbhm—ﬂagd ethenal Foanele XI5 dhe alkow
h t | ,
Eoﬁ\r/ gﬁ f | C?W gggl%i %%&%d%ﬁ%h}fé%‘éﬁ&% a%fb'ﬂasl?@m%éurb 3P lagheRds SFhbNg

sodium hydroxide and an inert solvent such as dichloromethane in the presence of a phase
transfer catalyst such as benzyltrimethlammonium chloride. The alkoxide is then
alkylated. The reaction can be carried out at ambient temperature.
20 In step (7) of Reaction Scheme 1l a 4-phenoxy-1H-imidazo[4,5-c]quinolin-1-yl
| ether of Formula XIX is aminated to provide a 1H-imidazo[4,5-¢] quinolin-4-amine of
Formula XTI which is a subgenus of Formula 1. The reaction can be carried out by
combining a compound of Formula XIX with ammonium acetaie and heating the resulting

) mixture at ~150°C. The product or a pharmaceutically acceptable salt thereof can be

25 isolated using conventional methods.

11
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XIV 0 OH XVIII

Tet r ahysw@ozagiezoqui nol i nes of the invention can be prep
where R, R2, R11l, X an

according to
defined above.

4-am no-6,7,8,9-tetrahydro-| Hi
Formula XX is alkylated with a

6, 7,8, 9-
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=
-
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N (1) NN> -~ 1>-R2 NN |

x RLHA b

PCTI USCL1/ 46704 5

clquinolin-I- vyl
mul a Xl

Fciusousses

al cohol

to provide a
tetrahydro-1 H i m dazo[ 4, 5- c]qU|noIin 4-am ne of Formula XX
whi ch is a subge

N12 31 I\flﬂ? Z(R] WR 02/ 46193 P@'1 Ol/N46704
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|
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]@
O
N
\
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o
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2
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Reaction Scheme ITI where R, Ry, R;;, X and n are as defined above.
In Reaction Scheme 111 a 4-amino-6,7,8,9-tetrahydro-1 H-imidazo[4, 5-c]quinolin-1-

yl alcohol of Formula XX is alkylated with a halide of Formula XI to provide 2 6,7,8,9-

tetrahydro-14-imidazo[4,5-c]quinolin4-amine of Formula X3 which is a subgenus of

12

Tetrahydroimidazoquinolines of the invention can be prepared according to

of



Forrmula 11]1. The alcohol of Formula XX is reacted with sodiz{J%MAR 1005
hydride in a suitable solvent such as NN-dinethylformam de to form
an al kexp dr4619he al koxide is then conbined with the halecieusoihaerod
reaction can be carried out at anbient tenperature. The product or
a pharmaceuti cal |y acceptable salt thereof can be isol ated using
conventi ﬁg! ]f I¥gn 55?@ | H i 4,5 C noI | nes
of Formﬁ@ ar reﬁ{?%év%’%(ﬂ see &19 exé%ﬁ 68"%%2 egde asﬁ

Pat ent I\kmlveﬁt SR a?BIm-duﬁd:thylﬁormmmdaeo forearalidxide n‘geiammaxsmt het| c
met hods, - e for exa ndst.rom U. S.. Patent ...5,693,811; the
di scl os u‘f‘ %&e %E‘Eﬁcﬂ?ﬂ %Pé’& cprried gptat éﬁk‘énﬂ@?‘lﬁ‘?rﬁ“mi(fhe
React i onpr%&emea RatrmbletiN; aBgeptabtdadan Bideo¥bad e xééatg@ﬁga:?%%ﬂ@eﬁfonﬂhe
lnventl on can bebpr epared accor d| ng to Reaction Schene 1V where it,
RZ, SX arn@¢thodfr e as defined above and R12 is a het er oaryl group which

e GO L B Rt i St X

For mul a éﬂainlpla Biladldigidsaet ekl UE { Butent Nal 5,882, 784; Ethémhrabaﬁbpatrﬁ Ring\kincen a

IHim dazo 2 olin et her..of - For =,..The coppound
of For mibatighe Fethofs SHeLon SiAaLe, e aPISHt Non 69 % B e s

bi phasi Cof¥hitHre ittorpPdeEBiHR e cE Beteiam hydrOX| de and a suitable

sol vent such as dichloronethane in the presence of a phase transfer
catll yst such as benzyl trinethyl anmoni um chl ori de. The reaction can
be run at anbient tenperature. f Reaction Schene |V a
1H i m dazo[ 4, 5- c] qui nol i ne of I'!J?)erg%%%eé%;éﬁ% 25 is oxidized using

the method of step M) of Reaction Scheme Il to prowHje a 1H

i m dazo[ 4, 5- c] qui ngr SN-oxi de of Formula XXIV. 1 31 MAR 2005 WO
102/ 46193 PCTI US01/j467j04Y-ARst ep ( 3)HaPR,, Reaction- Scﬂe lu

| H-i m dazo[ 4, 5- Iilne 5N- oxi de of

S - 55
OH 0
|
XX XI XX R,,
15 Compounds of the invention can be prepared according to Reaction Scheme IV

where R, Ry, X and n are as defined above and R;; is a heteroaryl group which may be
unsubstituted or substituted as defined infra.
In step (1) of Reaction Scheme IV a 1H-imidazo[4,5-c]quinolin-1-yl alcohol of
} Formula XIM is alkylated with a halide of Formula XX to provide a 1H-imidazo[4,5-
20 c]quinolin-1-y} ether of Formula XXXIII. The compound of Formula XIIT and the halide of
Formula XXITI are combined in a biphasic mixture of 50% aqueous sodium hydroxide and
a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst such
as benzyltrimethylammonium chloride. The reaction can be run at ambient temperature.
In step (2} of Reaction Scheme IV a 1 H-imidazo[4,5-c}quinoline of Formula XXIII
25 is oxidized using the method of step (2) of Reaction Scheme II to provide a 1H-
imidazo[4,5-c]quinoline-5N-oxide of Formula XXIV.

13



Formula XXIV is reacted with trichloroacetyl isocyanate to %JM&@%
1H i m dazo[4,5- c]quinolin-4-yl acetam de of Fornula XXV. Preferably
the i sovimeta6e9d s added in a controlled fashion at anbi §trarseisse7o4
tenperature to a solution of the 5N-oxide in a suitable 5 solvent
such as dichioronethane. In step (4) of Reaction Schene IV a )

| H i m dazo[ 4, % &tslta) ekl z 1 de of r mul. a | S,

hydrol yzed to ro@%e 5\3%1&}1%& azwg?gﬁ?olgggic%h@mg%%@rwl a
XX VI .~ THermyla b seacted With tichloromdtyd isboyayate wmw‘a&au%&m&ﬂ)&?
preferably byt reatl . | uti.o a conpound of Formul a in
met hanol ° 1%11%—(;133?]&&&%@{%6; ?8%’1“1137&1 Ps‘f?fé‘agg'fﬁle wecyRaate tsiaddedSolene |V
1H i M dazoftéiBd Eshisnmohibiedt fbaenfo FA kAo BEMY ki SoLRl:ed Wi th a
hal ide of 1f ormul a -R12 ust?lgié a trt%ngtiﬁﬁ%ﬁofrret al °§§F§‘?§§{‘E S

provi de éoi"?@t?‘ﬁﬁh&éﬁc[@%mé@éﬂﬁ- nol i n-4-amne of Formula XXVII which is

a subgenus of I drgy qg }:}iﬁlééelcﬁoﬁa S %&rewlayllﬁhﬁ%ﬁﬁ%g@g{nog%l% lat?ﬁtqaxé}i/é ofi' S

conbined with the e In the preséence

di chl or oBPEs X¥eisjiydrobisphiowedyios 4 hbimitag)[4,5a)6hieNELESmER of Formula

triethyl gyghRe Itable sol.vent. such as NN-di nethyl formam de or

acet oni hi i e.’ :I[?:llg hﬁ?%yéfsi%%ﬂgf %ar'ﬂ?‘g?“ép}iﬁ‘i’r?e’&ua‘}ﬂﬂ wethedppreferably by|treetinged

t enper at asduf@OefB0EmpotihidofFa@ta DoV i - cept abl e
t her i%)@i a(t),ed usin cmgtﬁﬁﬁﬁ%n%{lﬁ%t&%' 25 30 14

gil '1t\9AR 2088f v@af‘???/b (313‘1 aRgoRrScheme B¢ A&Hmidagolddi-c]pGralin-4-afineXoK FbimuRd 2
accor di ng L0 Reatt - on o RaRe oLjor e PA-R (B s S0 e r Al
def i ned BI¥\e 2aAdinBdB0l 45-climinokudeminaofFonybla XXVII which is a subgenus of
Formula II. Preferably a compound of Formula XXVI is combined with the halide in the
presence of copper (I) iodide, dichlorobis(triphenylphosphine)palladium(IT), and excess
15 triethylamine in a suitable solvent such as N,N-dimethylformamide or acetonitrile. The

reacticn 15 preferably carried out at an elevated temperatre (60-80°C). The product or a

pharmaceutically acceptable salt thereof can be isolated using conventional methods.

20

25

30
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15 31 MAR 2005 WO 02/ 46193 PCTI USOL/ 46704 In step (1) of RéécWRo??%
Schene V the am no group of a 1H i m dazo[ 4, 5-c]quinolin- 4-am ne of
For mul avOXdd/4619%8 protected w th ten-but oxycarbonyl groupscPUsmprdnd
of Formula XXVI is conbined with di-tert-butyl dicarbonate in a

sui tabl e solvent such as N, N-dinethylformam de in the presence of
4- (di met hyl am no) pyri di ne and Redc@bRY%E e(r)w 5 The reaction is
carried out at an elevated tenperature @e?ﬂ 85C). In step (2) of
Reacti on ScRérre t‘ protected 1Hinii daz(q 4, 5- i n@lii4-amne of

For mul a oVl 1

' ?\’ PeRpt edhahi-t&Ha e d or H3LRR12 using a
transitio aI catalyst to prowdeaprote N
1H i mi dd&%0) -c]’.‘qw nol i n- 4-am ne of For nul X. )'(Pr eferably a
conpound of Form@a XXVII1 is conbined with th&halifle in the
presence of 18Wcopper (1) iodite, XXIN r

di chl orobi s(tri phenyl phosphi ne) pal | adi un(11), and e!&!‘h
triethylamne in a suitable solvent such as NN-di ne hy'I?ormam de or
acetonitrile. The reaction can be carried out at arpient
tenperature or at an elevated tenperature (40-80C). Tn step (3) of
Reaction Schenme V the protecting groups are renoved by hydrol ysis

under acidic conditions to proygjdeca 5
1H i mi dazo[ 4, 5-c] qui nol i n-4-am niof Formul a 15 1P which is a

subgenus of Forgmla Il. Prefer a conpound of Fermula XXI X is
treated with trifdyoroacetic acjd ?n a suitable solvent such as

di chl or onet hahé Thk rea¢4)l oR” danN e runpt TRy Nterrperature or
“at, a reduced teng tLPre‘_('UC) | THe pPodtcT —or A p ar)ﬂfeeutlcally

, accept abl @ eof can | sollat ed usi ng @ enti onal met hods.
In step (A%ﬂ D eao i on SEWeng tfe al kyneRgBngsof & protected
1Hi m dazo[ 4, 5- 20 c] qui nol i n-4- arrpne of Formula XXI® is reduced to
provi de a ect e&,‘HLH-I m d@%(ﬁ[df QCH 1 qui nol i n- 4- amy f,) of Formul a
XXX. Preferd Iy, ’e A uct | ar‘r1oed out XY ng 3 Jeonvent i onal
het er ogeneous hydr | entation cat al &JSt such as plati nmm oxi de,

pl ati num on carbon'or palladi um ol carbon. The reacth on can
conveniently be carried out on a Parr apparatus in a suitable

sol vent such as nmethanol. 25 In step (5) of Reaction Schene V the

- protecting groups ok a conmpound of Fornmula XXX are renoved in the
sane manner as in st HayRf,0 provide a 1H-i midazo[ 4, 5-

( z which is a subgenus of Formula I.
cceptabl e salt thereof can be

i sol ated using conventi onal 'N\ 2
|
Ri X
i
) (CH2)1 10
XXV
Rz _
5 Compounds of the invention can be prepared according to Reaction Scheme V

where R, Ry, Ry2, X and n are as defined above and BOC is ferz-butoxycarbonyl.

15



16 31 MAR 2005 WO 02/ 46193 Reaction Schenme V PCT/ USO1/ 46704:5%!@3
X(X ,~2-N NIT XXVIl R12 Conpounds of the invention can be

pr epar eWla@26619i ng to Reaction Schene VI ) 5 where R R2pcfhdoidsend
n are as defined above and CBZ is benzyl oxycarbonyl. 1In step (1) of
Reaction Schene VI the am no group of a | Himdazo[4,5-

h . -
benayl oxycar banr? g of Keicih SHehCy % oL SERE Br " Arimidecolt rrlquinntin
wi th di bdramgip @!‘4}/ FormylaviX¥1 ispratected wabkeet-mwwemon% lgﬁdntpas itq corm oundtof

N- di T.h tlo carried,out at anbien
!(\I e rrpelr gf l}-‘lra g&l& %W’gg?rﬁblﬁ?eq : Hﬁ’ ?Elﬁ’gb(’nﬁtﬁ‘%ﬁ gitapls solyentmudhasi on

s h V[NH ehelforethnlidd in a
X :;‘f‘ed‘*wth . haﬁlﬂﬂéﬁ%%@?ﬁ%“ﬁ@yﬁ@ﬂ%ﬂd% Bl o

glionigc Pefeat an Eiﬁb%t@bﬁe@ldmmfﬁ (80-85°C). VAR 2005
4
6\3 05) 3258% S Fafe) PERER6 SABIE 1P} ploollH 1 Brsitdlole, bbb Attt | <
conbi ned ohFermulah XA iiskeoupled whth arhahdsaofcfermjl Ila Habﬂ%ej’su@a)mﬁdbﬂﬁetal
[ excess
1 Tot iyt S BRSRN LSRR VLRSS s iindiin K ing ¥ Fomrdh JERK; de

or acet oRrdferable a coépolindastFofiule XDOVIH is Eﬁﬁﬁmﬁjw%'{he%l itk Yresence of
tenperature o at an el evated tenperature . 51n st epe?%f) of

Reatl i on CGPseRiodide; dighlprobistuphenyipgpphise)pal @H’@%v@d emyesmrctﬂlyllapunas
to provi des diddle 'sB?vQﬁ%@c{h‘Lasﬁ\I,ﬁlﬂﬁ%ﬁwﬂnﬂlaﬂn&rﬁﬂl@e@&uﬁg rﬂé reagt<ixv n can be

whi ch is a subgenus
carried out at ambient temperature or at an elevated temperature (40- -80°C).

In step (3) of Reaction Scheme V the protecting groups are removed by hydrolysis
under acidic conditions to provide a 1H-imidazo[4,5-c]quinolin-4-amine of Formula
15 XXVIIwhichisa sﬁbgenus of Formula II. rPrefembly a compound of Formula XXIX is
treated with triflucroacetic acid in a suitable sotvent such as dichioromethane. The
reaction can be run at ambient temperature or at a reduced temperature (0°C). The product
or a pharmaceutically acceptable salt thereof can be isolated using conventional methods. ‘
_ In step (4) of Reaction Scheme V the alkyne bond of a protected 1H-imidazo[4,5-
20. cJquinolin-4-amine of Formmla XXIX is reduced to provide a protected 1H-imidazo[4,5-
cjquinolin-4-amine of Formula XXXX. Preferably, the reduction is carried out using a
conventional heterogeneous hydrogentation catalyst such as platinum oxide, platinum on
carbon or palladium on carbon. The reaction can conveniently be carried out on a Parr
apparatus in a suitable solvent such as methanol.
25 In step (5) of Reaction Scheme V the protecting groups of 2 compound of Formula
' XXX are removed in the same manner as in step (3) to provide a 1H-imidazo[4,5-
c]quinolin-4-amine of Formula X3XI which is a subgenus of Formula I. The product or a

pharmaceutically acceptable salt thereof can be isolated using conventional methods.
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of Formula H Preferably a conpound of Formula XXX1I1l is tr%LmZWth
sodi um nmet hoxi de in a suitable solvent such as nethanol. The reaction
can be nbi ent tenperature. The product or a ph Leal |y
accept XE‘?’@@&F’? t hereof can be isolated 10 using conveﬁl{q@ﬁgﬁ%kﬂg
met hods. In step (4) of Reaction Schene VI the protecting groups of a
conpound of Fornmula XXXII| are_renoved by_hydrogenol ysis and the
al kyne bond is reduced to pro/R@&tiop Scheme V
1H i mi dazo[ 4, 5-c] qui nol i n-4-am ne of Formula XXXI which is a subgenus
of - Formula |. Preferably, the hydro%gﬁnol ysis/reduction is carried
out using pal | adiNign 15 hydr oxi de oNEXbon. The reactN®Bacgan
conveniently b pparatus in al suitable
sol vent such asymejhape . &Ra phédnpcenti f"\z)ﬁ
accept abl e sal Meof can be QlA [ ' ["2met hods.
18 31 MAR 2 02%46193 Reac S(Z:;eeme VI NH2 Z) & XXVI XXX |
PCT/ USQJ/ 46 704™4N(CBE) N \ YNF NH2:N 1}RzZ 6 11 (CH2) 1-10
R12 15 Conpounds of fhe invention can Pe prepared accordPng to _
Reaction Schegg VI | (Chm1(_=,15e R %Wmml ( 2@39 n ar %}(x%? def(icngfmabove.

I |

| I

; - “ l @)
NH, . N(BOC), NH,
I\i = \>-R2 {9} NJ‘\\ N\ ni = ’N-\>_R2
AN | N)’ R, AN
\ .
X
Al R
|
OO (<|3Hz)3 0 X (THZ)W wam  (CH2)
Riz R,, . ||l
R12

Compounds of the invention can be prepared according to Reaction Scheme VI
's where R, Ry, Ry, X and 1 are as defined above and CBZ is benzyloxycarbonyl.

In step (1) of Reaction Scheme VI the amino group of a 1H-imidazof4,5-
¢]quinclin-4-amine of Formula XX V] is protected with benzyloxycarbonyl groups. A
compound of Formula XXV1 is combined with dibenzyl dicarbonate in a suitable solvent
such as N,N-dimethylformamide. The reaction can be carried out at ambient temperature

10 or with mild heating (40°C). |
In step (2) of Reaction Scheme V1 a protected 1H-imidazo[4,5-c]quinolin-4-amine
. of Formula XXX is coupled with a halide of formula Hal-R; using a fransition metal
catalyst to provide a protected 1H-imidazo[4,5-¢]quinolin-4-amine of Formula XOOXII.

17



In step (1) of Reaction Schenme VII a 2,4-dichloro-3-ni troqu-f! hMN? ?P@5
of Formula XXXIV is reacted with an am ne of Fornmula R1-O- X-NH2 to
provi deyd gfgid0r 0- 3- nitroquinolin-4-amne of Formula XXXV. The
reaction can Egesocarri ed out by adding the 10 amine to a SET(HSOH#6764
a conmpound of Formula XXXIV in a suitable solvent such as

chl or of og;gnforbgi chl oronet hane and optionally heating. Many

qui nol i neSHEROESSPqUD Wnﬁhéoﬂﬁﬁmombﬂwdmﬂﬁh@hdﬁamﬂhc pRisege of
known sy (15 il @ R1of %Sm@ renet al.. U S _Patent
No. 4,988, 15(1%}]0' ref er gnag)e ?{nggmta ﬁﬁ;neprﬂ@%@@f%céfﬁﬁ?ﬁ\)@mmc

02/ ﬁ|6 193 np@:wi@sbﬁphrsmlcmch £+ Iﬁ,ﬂ‘bdin(eﬂ:?lfofmaﬂﬁé@bﬂ E(Qétoﬁﬁﬂ@.mfh%j/iehctfgn can be
2-chl or 0-.3-nij i jn-4-anm ne Formula XXXV is reduced to
2o el RO B e RIS 2 b R e S8R,
Preffrably, thestee@)of Retibs sa@ﬁrei\ﬂ%@ptbtebﬁiggo@s%&f}\é&m&@ﬂyg:o#sis
n a (0] or

het er ogeneous. h%{ﬂg{o_genati on _catal yst such as plati numo

pal | adi ufd BRVids P BERmidazrel 4 3glapinglind-amim: of Fovawa VY whizhiaa nibgehus ut

on a Par bf PaRRAA UBrefdally §¢b gﬂj%n I\ﬁﬁﬂgxxigﬁh StdaS3Rr opyl
al cohol or toluene. | nas%(ep ng?gléactl on crllsetrr‘reat@Ivf“BhSOHX’m
2- chl or oFtheside iea suitpblii selventrsactods racthanol. dTheX¥26\bn bt beSruh @BEkHREht W t h

a car boxyl. d a ui val ent t.hereof to provide a 4-chl oro-
T i da g iirefr T80 ol s PRaeiaubirThotseppteblesal hetao cucheimisiedy s

t o War bonsihg conzentibndliméthedsude orthoesters, and 1, 1-di al koxyal kyl

al kanoat es. T)g% ‘{%?[réfjo |i¢ acid or_equivalent is selected such that
it will providet ?Jég"raF'é‘?P Fehema yd thernretegting groupe ofipeampbuod of-or mul a
XXXVI | . Férmul £XXX0 Gre '%m,l : W rovide.a npound
where R2 is _ hydrogen Itg{rllig tri e%)ﬁi(féggél%%%@g?%\%ﬂé}nﬁ oﬁxffrrgd\)llca‘iga
conpoundPHEE & 1E5ndazeld, byl quinplie-4-ansineof Remmola 06 which is subgenadsfence

of sol ve i . as .t ol uene. The reaction
°5 ron ef rpfte § Pretab) She o8BS heleRRit Sarel S uimE PR 1
forifed abydsoxids/gr cobmy The rédetion emcohwhientBbe CAkd ot dn & Par apSdratedinh

as pyridjpe. hydrochl ori de can i ncl uded. Alternatively, step (3)
can be C%‘aglrnlag% 5813'? It&tﬂ’dt ‘fs)m?‘@?efﬁﬁg PRouct gr a pharmacautipalfyrageeptab I
with an theebf dualbed@lAdd ispip8onRerBifdl Defloggnd then (ii) cyclizing. In
part (i) the 20 acyl halide is added to a solution of the diam ne
in an inert solvent such as acetonitrile, pyridine or :
di chl oronet hane. The reaction can be carried out at anbient

tenperature. In
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part (ii) the product of part (i) is heated in an al coholi@ggfw/@m

I n the presence of a base. Preferably the product of part (i) is
ref | uxegh piy@dhanol in the presence of an excess of tri}ect]?[y%(ﬁ LS
or heated with nethanolic anmonia. Alternatively, if step (I as
been run in 25 pyridine, step (ii) can be carried out by heating the
reaction mxture after anal ysi

conpl et e.

I'n step (4) of React

%ﬁ%gﬁﬁaflﬁén that step (i) is

4-chl oro-1 Him dazol[ 4, 5- c]qui nol i ne of

to provide a 1H |m dazo[4,5

For rrul a XXXV |

i's am nat ed

- c] qui noI | n-4-am ne of

Formula |I. The

reaction is carr
For mul a XXXVI |

Be out by heati ng
Npress re in g

e

, 125-175C) aN¢&B@ound of 30
Led reactor in theNpresence of

a sol ution of | k& ol pE
phar maceuti ca acd}bpt abI e sal etgpf Tan be i iy ng
convention ods¥ 20 31 MAR WD 02/ 46193 USOl / 46704
Reaction Schens VI ¢C XXXV X % 510 IR NH % O R (4)
XXXVI | NH2 NH (CH ) | l
XXvi ‘ 2 Xl (7”2)1-10 wood - (CH
R12
4
| “ J (3)
NH, NH
2
'\f)\'/N‘)-R NS
L l}' 2 l 2 N>_R2
X !
R, C;) R g
l
XXX (TH2)3-12 XXV (CH,) 0
|
R12
'5 Compounds of the invention can be prepared according to Reaction Scheme VII
where R, Ry, Rz, X and n are as defined above.
In step (1) of Reaction Scheme VII a 2,4-dichloro-3-nitroquineline of Formula
XXXIV is reacted with an amine of Formula R;-0-X-NHj; to provide a 2-chloro-3-
nitroquinolin-4-amine of Formula XXXV, The reaction can be carried out by addmg the
10 amine to a solution of 2 compound of Formula XXXIV in a suitable solvent such as

chloroform or dichloromethane and optionally heating. Many quinolies of Formula
XXXTV are known or can be prepared using known synthetic methods (see for example,
Andre etal,, U.S. Patent No. 4,988,815 and references cited therein).
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X0O R N t}R2 N Conpounds of the invention can be prepar‘i-allll“mmn5

according to Reaction Schene VIII where R, R, R2, X and n are as
def i nedy@lpueo3l N Reaction Schene VIII a
1H i m dazo[ 4, 5-c]quinolin-4-amne of Formula XXXVIII is TfUS?lﬂG?la!

with a halide of Formula XXXI X to provide a 1H i m dazo[ 4, 5-

c) qui nol i n-4- r oul ound, of Formula XXXVIII is
reacted with ]%Sr%:&e( fﬂg‘@ ??Pesa‘ﬁhﬁmfé%fﬁlgp@ -3 Bitipgwinolint-amine °fF°fm“Ia
NN- di met Kydxisiediceeto prbaddabiciRrdguidolifd)s 436a8He bORdGI LRV

m xture._The reaction can be carried out at an el evated terrperature
(- 100C) . Prefemshin thesisdentioniscammednyt psing e couventionak isterogenenus hydrogenation
however, | [ e nS at ed fromthe
31 omey Chay e i oA RARon 6P RIS Calobn® 382 b EOn

chr dmat ognarprhynthmb cagidyst od 4 Pm-aappammsl\yhaymmble solvent.such as isopropyl
1H i m dazo L h‘%ﬁ' nol i n-4-am nes of Fornmula XXXVIII1 are known;
ot hers }5’% tf) ¥'ed using known synthetic methods, see for

exanpl e, Cer sm%fl\% é ) &3 ReabltdnSStherhO VI X &fiorbdifinginid-3, h&a&ﬁﬁ@émﬁﬁﬁiam ted
therein._21 31 2005 WD 02/ 46193 Reacti on Schere VII| N

N - R2 + HdKWhists reacted wishe garfoxybioqod poensquiypsoithereofap prqmdelarﬂrelﬂomo n
can be pfARAIRLLASCqHhohe WP FEARRL XXKVEE RG b1 &mivalents to carboxylic acid

10 include orthoesters, and 1,1-dialkoxyalkyl alkanoates. The carboxylic acid or equivalent
is selected such that it will provide the desired R, substituent in a compound of Formula
XXXVIIL. For example, triethyl orthoformate will provide a compound where R, is
hydrogen and triethyl orthoacetate will provide a cémpound where R; is methyl. The
reaction can be nm in the absence of solvent or in an inert solvent such as toluene. The

15 reaction 1s Tun with sufficient heating to drive off any alcohol or water formed as a
byproduct of the reaction. Oj)ﬁonally a catalyst such as pyridine hydrochloride can be
included.

Alternatively, step (3) can be carried out by (i) reacting the diamine of Formula
XXXVI with an acyl halide of Formula R;C(O)Cl and then (ii) cyclizing. In part (i) the

20 ‘ acyl halide is added to a solution of the diamine in an inert solvent such as acetonitrile,

' pyridine or dichloromethane. The reaction can be carried out at ambient temperature. In
part (ii) the product of part (i) is heated in an alcoholic solvent in the presence of a base.
Preferably the product of part (i) is refluxed in ethanol in the presence of an excess of
triethylamine or heated with methanolic ammonia. Alternatively, if step (i) has been run in

25 pynidine, step (ii} can be carried out by heating the reaction mixture after analysis indicates
that step (i) is complete.

In step (4) of Reaction Scheme VII a 4-chloro-1H-imidazo[4,5-c]quinoline of
Formula XXXV is aminated to provide a 1H-imidazo[4,5-c]quinolin-4-amine of
Formula I. The reaction is carried out by heating (e.g.,125-175°C) a compound of |

30 Formula XXX VI under pressure in a sealed reactor in the presence of a solution of

ammonia in an alkanol. The product or a pharmaceutically acceptable salt thereof can be

isolated using conventional methods.
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where R, Rl1 R2, X and n are as defined above. In step (1) &1%2@5 on
Schene I X a 4-nitrotetrazolo[1,5-a]quinolin-5-0l of Formula XL is

chl ori ng @slad193 provi de a 5-chloro-4-nitrotetrazol of 1, 5- glceradv9lsb7ag of
Formul a XLI. Conventional chlorinating agents can be used. Preferably
the reaction is 10 carried out using phosphorus oxychloride in a

sui tabl e sol vent such as N, N- di net hyl f or mam de.

4-Nitrotetrazol o[ 1,5-a]quinolin-5-0ols of Formula XL are known or can
be prepared using known synt heResctivhSbiRgse ¥i3ee for exanple, Gerster
et al., US.  Patent No. 5,741,908 and references cited therein). In
step (2) of Reaction Schene I X a
5-cbloro-4-nitrotetrgzoho[ 1, 5-a] qui gyl igge of 15 For
reacted with an am ng of* Formul a R1-JO- X¢NH2 to provide

la XLI is

4-
iﬁé reacti on

can be carried out i A ) to a sol utiopAQf a conpound

of Formula XLI J I ontfthane in the

presence of tristh . 3) %f React'Ton

4-nitrotetrazol o[ 1, 5-a] qui nol i n-5-ani né& of 20 Fornul a Xﬁ;l i s reduced
r

using the nethod Xt ep (2) |nm&gact|d@ Scheme Xkl t o ovi de a
tetrazol o[ 1, 5-aJqui nol i n-4, 5-di anmi ne of Forrmula XLffl. step (4) of
Reaction Schene | X a tetrazol o[ 1, 5-a] qui nol i n-4, 5-dyam ne of Formula
XLf is cyclized using the nethod of step (3) in Reatt¢ﬁn Schene VI |
to provide a 6Himdazo[4,5-c]tetrazolo[l, 5-a]quinpline of Formula
XLIV. 25 In step (5) of Reaction Schenme I X a

6H i m dazo[ 4,5-c]tetrazol o[ 1,5-a]quinoline of Formula XLIV is
reduced to provide a 1H i m dazol:4, 5-c]quinolin- 4-amne of Formula I.
Step (5) involves (i) reacti gonpound q& Formul a4 XL,V Wi th

t ri phenyl phosphi ne and PCT/ Us01/ 46784 22*3;JNAR 2095 / 46193

PCT/ USOL/ 46704 then (ii) h yZing. Part (i) c @rrfed out by
conbi ning a conpound of R LNwith trip hosphine in a

sui tabl e sol vent such as 1, -dIC or obenzene an eatifhg. Part (ii)
i nvol ves hydrol ysis of the product frompart (i). The hydrol ysis can
be carried out by conventiondl hods such aso®¥htingRin the
presence of water or a |lower 5 al kanol optionally in the presence of
a catalyst such as an al kali netal hydroxi de or | ower :

Compounds of the invention can be prepared according to Reaction Scheme VI
where R, R, Ry, X and n are as defined above.
In Reaction Scheme VIII a 1H-imidazo[4,5-c]quinolin-4-amine of Formula
XXX VH is alkylated with a halide of Formula XXXIX to provide a 1 H-imidazo[4,5-
10 c]quinolin-4-amine of Formula 1. The compound of Formula XXX VIII is reacted with
sodium hydride in a suitable solvent such as N,N-dimethylformamide. The halide is then

added to the reaction mixture. The reaction can be carried out at an elevated temperature
(~100°C). Alkylation occurs at both the N? and the N> nitrogens; however, the desired 1-
isomer can be readily separated from the 3-isomer using conventional techniques such as
15 column chromatography and recrystallization.
Many 1H-imidazo[4,5-c]quinolin-4-amines of Formula XXX VI are lmowh;
others may be prepared using known synthetic methods, see for example, Gerster, U.S.
Patent No. 5,756,747 and the references cited therein.
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al koxi de. The product or a pharmaceutically acceptabl e sal t3 1 H‘é’?%‘@?
can be isolated using conventional nethods. 10 Reaction Schene | X N
NNI1"Wooreish) N 1 ,NNONNI -y XL XLI NN N1V NF'C%/US()??JW' I
1 15 Tetrahydroi m dazoqui nolines of the invention can be prepare
according to Reaction Schene X where R, R2, R12, X and n are as
defined above. In step (1) of I%eﬁ%cti on Schene X a
4-amino-6, 7, 8, 9-t et rahydr o- | H i3 cheme VI qui nol i n-1 -yl al cohol of
Formula XX is al kyl ated using the nethod of Reaction Schene 111 with
a halide of forrmula Hal-(CH2)1.10-CH=CH to provide a
6,7, 8, 9-tetrahydro- NH220 i mi dazo[ 4, 5-c] qui nol i n-4- anNHeg of Fornul a
XLV. In step (2) qf tion Schenme X a N
6,7,8,9-tetrahydrofl r?)—deﬂzzo[ 4+ 5-Hal-ga-mol i—n——éb-arri%e Seorgul a XLV
I s coupl ed using meENhod of step (5) of Reactig emaue |V 23 31
MAR 7005 WO 02R PCTI US01/ 46704 with a hal | & Forhul a Hal -R12
to provide a 6,7, 8,9-tetrahydro-| Him dazo[ 4, 5- c]dl nol4 n-4-am ne of
Formul a XLIV which is a subgenus of Fornula IV. The proc@ct or

XOXVI XXXIX I R,

5 Compounds of the invention can be prepared according to Reaction Scheme IX
where R, R; Rz, X and n are as defined above.
In step (1) of Reaction Scheme IX a 4-nitrotetrazolo[1,5-a]quinolin-5-ol of
Formula XL is chlorinated to provide a 5-chloro-4-nitrotetrazolo[1,5-a)quinoline of
Formula XLI. Conventional chlorinating agents can be used. Preferably the reaction is
1¢ carried out using phosphorus oxychloride in 2 suitable solvent such as N,N-
dimethylformamide. 4-Nitrotetrazolo[1,5-a]quinolin-5-ols of Formula XL are known or
can be prepared using known synthetic methods (see for example, Gerster, et al., U.S.
Patent No. 5,741,908 and references cited therein).
In step (2) of Reaction Scheme IX a S-chloro-4-nitrotetrazolof1,5-a)quinoline of
15 Formula XL1I is reacted with an amine of Formula R;-0-X-NH, to provide a 4-
nitrotetrazolof I,S-a]quinqlin-S-amine of Formula XLII. The reaction can be carried out by
adding the amine to a solution of a compound of Formula XLI in a suitable solvent such as
dichloromethane in the presence of triethylamine.
In step (3) of Reaction Scheme IX a 4-nitrotetrazolo[1,5-2]quinolin-5-amine of
20 Formula XLH is reduced using the method of step (2) in Reaction Scheme VII to provide a
tetrazolo[ 1,5-a]quinolin-4,5-diamine of Formula X1LII.
In step (4 ) of Reaction Scheme IX a tetrazolo[1,5-a]quinolin-4,5-diamine of
Formula XLIN is cyclized using the method of step (3) in Reaction Scheme VII to provide
a 6H-imidazo[4,5-c}tetrazolo[1,5-a]quinoline of Formula XLIV. '
25 In step (5) of Reaction Scheme IX a 6H-imidazo[4,5-c]tetrazolo[1,5-a]quinoline of
Formula XTIV is reduced to provide a 1H-imidazo[4,5-¢]quinolin- 4-amine of Formula I.
Step (5) involves (i) reacting a compound of Formula XLIV with triphenylphosphine and
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a phar.maceutically acceptable salt thereof can be isolated ?ul:i%?”%
conventional nethods. 5 Reaction Schene X NH2 NH2 12) NNj NR2 N
R2 i »wokoe158V O XLVI (CH2) 1-10 Rig 10 Conpounds of thgiiyankieen
can be prepared according to Reaction Scheme XI where R R, R2, X
and n are as defined above. In step (1) of Reaction Schene Xl a

2 B nadialy: P ff oo G iRk 08 mBhuna b Hotufius

is chlorina I'chlor
6,h|7, 8, 9-1ta_aw withjudbfmmdpmghjneiumfsuﬁ@ma;ﬂw?ﬁ(bﬂﬂg:ah 1 iz?i&meﬁb%&@ﬁ’é and
C orin | ent.s. C e sSe r era e reaction 1s
oo et o st R0 i e By vt o the BOCHES Fioeh By T Asgplysis cau be
phosphordausedqyﬁysiﬂb@fvhﬂ&nﬁfﬂetwmumtﬂe&%rg(eigﬁaegﬁ& e%?&%’?;] er

Formula _XLVIl are known or can be prepa |ng]:l nown synthetic
met Aods Alkase! grdionallyaimihepresdngenttai cdbdysttuch bs an Akl mBlat kydtoxidedhs TowB4

and ref =0S 4Gl rekn L n. ste of action_ Sch Xl a
4. o criapates 18 pRSuRE % i bt B B F B pe R franame
XLVI || ionvedicbddnatiidds. an ami ne of Fornmula R2-O-X- NH2 to provide a
2-chloro-3-nitro-6, 7, 8, 9-tetrahydroqui nol i n-4-am ne of Formula XLIX
The reaction can be carried out by adding the amne to a solution of
a ﬁﬁﬁpound of Formula XLVI 11 Reeckion gehemsIX sol vent such as

N, N di met hyl f or mam de and heating (55- 65C).

NN 9
N, -
| N Noo -
OH
Ry
XL
NH, N-N .
N. W NH
N N
pZ
N NH
R; X R X
? 0
{
R
R
! XL !
!
15 Tetrahydroimidazoquinolines of the invention can be prepared according to

Reaction Scheme X where R, Ra, Ry2, X and n are as defined above.
In step (1) of Reaction Scheme X a 4-amino-6,7,8,9-tetrahydro-1H-imidazo[4,5-
clquinolin-1-y] alcohol of Formula XX is alkylated using the method of Reaction Scheme
I with a halide of formula Hal-(CH,);.10-CH=CH to provide a 6,7,8,9-tetrahydro-1H-
20 imidazo[4,5-c]quinolin-4-amine of Formula XLV.
In step (2) of Reaction Scheme X a 6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-
4-amine of Formula XLV is coupled using the method of step (5) of Reaction Scheme IV
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24 3 1 MAR 2005 WO 02/ 46193 PCT/USOI /46704 In step (3) of FendfRiip
Schene XI a 2-chloro-3-nitro-6, 7,8, 9-tetrahydroqui nolin-4- am ne of

For mul awBlLd2X619 reacted with phenol using the nmethod of it"fﬂjs{)f'/la'/ﬁi

Reaction Schenme Il to provide a '

2- phenoxy-3-nitro-6, 7, 8, 9-tetrahydroqui nol i n-4-am ne of Fornula L.

5 In stepy; | e Xl..a

2- phenox;%%ﬁﬁa_‘? P%-B%, ) él?%[}?l%l?le g“?W&WS%?ﬂéﬁ-WMdWHMuﬁ&r&m alL

i s r educehuinsling-arhine wEF trch10 X1 IV oihidhd) » SibeRRAUFFORNIE W.mfh%/#xjodﬁc? or
provi de % ﬁmﬁﬁgnc% ]j6 7, 8,])9- téait r ahydr ogui nol i n- 3, 4-di am ne

Fornmul a CP. YYheplly dscepiablpsalithenedf cap e plated uging conventional methods,

2- phenoxy- 6, 7, 8, 9-t et rahydroqui nolin-3,4- diam ne of Fornmula LI is
cycH zed using the nethod of step (3) of Reaction Schenme VII to 10
provi de a 4- phenoxy-6, 7, 8, 9-t et Redvfidn ScHehteiXi dazo[ 4, 5- c] qui nol i ne of
Formula LIl. In step (6) of Reaction Schene Xl a

4- phenoxy-6, 7,8, 9-tetrahydro-1 H im dazo[ 4, 5-c] qui noline of Fornula
LIl is anminated usiNig the nethod of N, ep (7) of Reacgyion Schene I

to provide a 6,7,8~8-tRtrahydro-1 H ilm dazo[ 4, 5-c] qui npl% n- 4- am ne of
Formula I11. 15 wﬁj,dﬁs_mo 2K
oHOod 0* N

N
R3 i R X )I(
OH 0 A o
| |
XX XLV {CHa) 110 XLVi {CHL}, 40
R12
10 Compounds of the invention can be prepared according to Reaction Scheme XI

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

In step (1) of Reaction Scheme X1 a 2 ,4-dihydroxy-3-nitro-6,7,8,9-
tetrayhydroquinoline of Formula XLVII is chlorinated to provide a 2,4-dichloro-3-nitro-
6,7,8.9-tetrayhydroquinotine of Formula XLVIII. Conventional chlormating agents can be

15 used. Preferably the reaction is carried out by combining a compound of Formula XI.VI
with phosphorous oxychloride and then heating (55-65°C). Compounds of Formula
XLVII are known or can be prepared using known synthetic methods (see for example
Nikolaides et al,. U.S. Patent 5,352,784 and references cited therein).

In step (2) of Reaction Scheme X1 a 2,4~dichloro-3-nitro-6,7,8,9-

20 tetrayhydroquinoline of Formula XLVIII is reacted with an amine of Formula R;-O-X-
NH; to provide a 2-chloro-3-nitro-6,7,8,9-tetrahydroquinolin-4-amine of Formula XLIX,
The reaction can be carried out by adding the amine to a solution of a compound of

Formula XILVIII in a suitable solvent such as N,N-dimethylformamide and heating (55-
65°C).
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LIl O.XLVII1 It, The invention al so provides novelr corrpounc]l'si Ué%?"ﬂﬁ
as internediates in the synthesis of the conpounds of Formulas (1),

(1), wWobyssond (1V). These internedi ate conpounds hawetiimdii46704
structural Formulas (V) - (I1X) and ()U'V) described in nore detail

bel ow. PCT/ USOLl/ 46704 CI 0 26 31 MAR 2005 WO 02/ 46193 PCT/ USCL/ 46704

e, 5125, O 1SR BN 4 BSROFOLING R £ b byl

sel ect ediiin®of Fdrmuly XLEX & oasicd trithherial usityethe meetiod of step i)t Resgtioby | ;

-Ra- heteroaryl; R4-hetencyclyl; and_ -(CH2h-io- Cz-C- Rm i S
sel ect ecﬁ"h?’ﬁﬁﬁtﬁ é"?}?@ﬁf”pz'E]&fﬁ'Q?‘Eg‘Pﬁff'@ B.9-1eighy] ‘ 111;%73:@11? 521’011111113
-al kenyly,

5 In step (4) of Reaction Scheme X1 a 2-phenoxy-3-nitro-6,7,8,9-tetrahydroquinolin-
4-amine of Formula L is reduced using the method of step (2) of Reaction Scheme VII to
provide a 2-phenoxy-6,7,8,9-tetrahydroquinolin-3,4-diamine of Formula LI.

In step (5) of Reaction Scheme XI a 2-phenoxy-6,7,8,9-tetrahydroquinolin-3,4-
diamine of Formula LI is cyclized using the method of step (3) of Reaction Scheme VII to
10 provide a 4-phenoxy-6,7,8,9-tetrahydro-1 H-imidazof4,5-c]quinoline of Formula LII.
In step (6) of Reaction Scheme XI a 4-phenoxy-6,7,8,9-tetrahydro-1H-

) imidazo[4,5-c]quinoline of Formula LII is aminated using the method of step (7) of
Reaction Scheme I to provide a 6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinolin-4-amine of
Formula IL.

15
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-aryl; -heteroaryl; -heterocyclyl; -alkyl-Y-alkyl; -al k:m W&’i 1005 .
al kenyl; -alkyl-Y-aryl; and - alkyl or alkenyl substituted by one

or nor ewsulssidsuent s sel ected fromthe group consisting e
“hal ogen; -N(R3)2; -CON(R3)2; -CO Cl-1p al kyl; 27 DS f RS s

WO 02/ 46193 PCT/ US01/ 46704 -CO- O C1_10 al kyI . -N3; -aryl;
-heteroaryl; -heterocyclyl; cg gs -CO heteroaryl; R4 is
al kyl or alkenyl, which may be |nzf P f)'{ one or nore -0- 10

groups; each R3 is i ndependently Hor Cl-to alkyl; Riois
het eroaryl or heterq cbyl each Y i g independently -0- or
-S(0Oo0-2-; nis O0to uand 15 each pﬁ?esent is ind enggnt |y

selected fromthe TENsi@gt i Ngp M:éﬂ @ L
— = o N

| o)
OH e N
R )
I
o
XLVI) XLVl XLIX l
R1
1(3)
, o o o)
XN NG -
e o 0y
7N 7N 7 NH
n X X )
o) ) S
LI L l :
) M R1 L R1
J (6)
NH,
NN
| >R
= N 2
R: X
7
i &

5
The invention also provides novel compounds useful as intermediates in the
synthesis of the compounds of Formuias (I), (II), (II), and (IV). These intermediate
compounds have the structural Formulas (V) — (IX) and (XLIV) described in more detall
below.
10
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al kyl,, Cl-1o0 al koxy, hydroxy, hal ogen and trifl uoronethyl; 301r MAR 005
phar maceutical ly acceptable salt thereof. Another class of
i nt er my ed/g393r € | m dazoqui nol i ne- 4- phenoxy conpounds Qlcrd€hi/a6704
Formula (VI): wherein: Xis -CHR3-, -CHR3-al kyl-, or -CHR3-al kenyl -;
28 31 MAR 2005 WO 02/46193 PCT/ USO01/ 46704 Rl is selected fromthe
group consi St(’)sz' (o8 . . 30 -het yl; -heterocyclyl;
-R4- heteroaryl; 1&% &E‘f%gglg‘%légﬁ%@dgﬁ%f pop(’@ﬁ! -10-C=-CRlo; R2 is
selected fromthe group consisting of: -hydrogen; -alkyl;
-al kenyl; -aryl; -heteroaryl; -heterocyclyl; -alkyl-Y-alkyl;
-al kyl -Y- al kenyl; -al kyl --f-agyt; ¥ - alkyl or alkenyl
substituted by one or nore subsfitudhtsSselrgct ed

XN

|
X—0—R,

V)

wherein: X is ~CHR3-, -CHR3-alkyl-, or ~CHR3-alkenyl-;
Ry 15 selected from the group consisting of:
-beteroaryl;
7 -heterocyclyl;
10 -R4— heteroaryl;
-Re-heterocyclyl; and
-(CH3)1.10-C=C-Rug;
R; is selected from the group consisting of:
-hydrogen;
15 -alkyl;
o -alkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
70 -alkyl-Y-alkyl;
-alkyl-Y- alkeny];
-alkyl-Y-aryl; and
- alkyl or alkeny! substituted by one or more substituents selected
from the group consisting of:
25 -OH;
-halogen;
“NR:)s;
-CO-N(Ra);
~CO-Cy.q0 alkyl;
27



fromthe group consisting of -
-CO Cl1-10 alkyl; -COOC1-10
- het er opus bydg193 - CO-aryl ; and

OH, -hal ogen; -N(R3)2;
al kyl;  -N3; -aryl; -hete

-CO heteroaryl; R4 is alkyl

al kenyl, which may be interrupted by one or nore -0- gro

MAR 2005 WO 02/ 46193 PCT/ USQ /46704 each R3 is independently H or

Cl, 1o alkyl; R o is heteroar heterocycl yl; each Y
-é(é)qpl

i ndependent|y-0- or -S(0)0.2
i s independently selected fr

i nt ernedi ate conpounds is regL,

(Vi)

Jodlkylit o7 4: and 5 each

- od NS

roaryl ;
Fsaisgysogps

IS
R present

Lt he group consisting of CI-10 alkyl,
Cl, 10 al koxy, hydroxy, hal ogen and trifluoronmethyl; or a
pharmaceutical Iy acceptable @yl thereof. Anot her cI ass

ﬁ%n;led by Forrmula (VII):

-heterocyclyl;

-CO-aryl; and
-CO-heteroaryl;

of
N-N N 10

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

10 groups;

each Ry is independently H or C; .9 alkyl;
- Ryo is heteroaryl or heterocyclyl;
each Y is independently —O- or -S(0)g-:

nis 0 to4; and

15 each R present is independently selected from the group consisting of Cy.1o

aikyl, C).10 aikoxy, hydroxy, halogen and triflucromethyl;
or a pharmaceutically acceptable salt thereof,

Another class of intermediates are imidazoquinoline-4-phenoxy compounds of

20 Formula (VI):

wherein: X is —CHR3-, -CHR;-alkyl-, or ~CHR;-alkenyl-;

O
NZ N
l S—R,
-
X—0—R,
(VI)

]
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15 20 .25 wherein: Zis NH2 or NO2; X is -CHR3-, -CHR3-al kyl3-1,'“‘eﬂ'm5

-CHR3-al kenyl-; R is selected fromthe group consisting of:
- heter ¥hasppheterocyclyl; -R4- heteroaryl; and R4- hgiegs &bl
R4 is a y* or al kenyl, which may be interrupted by one or nore -0-

groups; each R3 is independently Hor Cl1 10 alkyl; nis O to 4,
and each R presenty,i.s_lindependently sel ected_fromthe group
consi sting of 01-£8‘§571&‘§1?d?§ﬁ%§w8%§}§“%&f&r oxy, hal ogen and
trifluoronethyl; or a phaéwomgEutically acceptable salt thereof. 30
31 MAR 2005 WD 02/46193 PCTI USQ1/ 46704 Anot her class of internediate
compounds has the For nuPeEPREIN):  NNIT N _ NN (XLIV) R2 5
wherein: X is -CHR3-, - j-, or -CHR3-alkenyl-; R3is
sel ected fromthe group consisting of:

5 -R4~heterocyclyl; and

~(CHz)1.10-C=C-Ryo,
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
10 -alkenyl,
-aryl;
5 , -heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
15 -alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
- alkyl or alkeny] substituted by one or more substituents selected
from the group consisting of: '
-OH;
20 -halogen;
' N(Ra);
-CO-NR:);
-CO-C\.1p alkyl,
-CO-0-Cy.yg alkyl;
25 -Na;
-aryl;
-heteroaryl,
-heterocyclyl;
~CO-aryl; and
30 -CO-heteroaryl;
Ry 1s alky! or alkenyl, which may be interrupted by one or more -O—
groups;
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71 MAR 2005

- heteroaryl; -heterocyclyf; -R4- betemaryl; and 10
-R4-heterocyclyl; R2 is selected fromthe group consisting of..

- hydr og@wy o2/4683ky! ;  -al kenyl; 15 -aryl; -heteroaryl;
_heterocyclyl:  -alkyl-Y-alkyl: -alkyl-Y-alkenyl: 20 -af%yUSQv46704 .

and 25 - al kyl or al kenyl substituted by one or nore substituents
selected fromthe p. cqnsi sti.ng of -O4 . -halogen; -NR3)2;
-CO-N(R3)2; -CO c?a-%g‘gﬂéi 'E@?P,en ‘i"ét%@féi-m@qéa kyl: 31 31 MAR 1005 WD

02/ 46193 PCT/ USO1/ Rya9Heterdryl ortdte¥doyclyl het eroaryl ;- heterocyclyl; 5
-CO-aryl; and each Y is independently ~O— or —S(O)q-;
n1s 0 to 4; and
5 each R present is independently selected from the group consisting of C;_1g

alkyl, Cr.19 alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable salt thereof.

Another class of intermediate compounds is represented by Formula (VII):
N-N
N, [

10

wherein: Z is NH; or NO;;
X is —CHR;-, -CHRj-alkyl-, or —CHR;-alkenyl-;
R is selected from the group consisting of:
15 -heteroaryl;
-heterocyclyl;
-Ry4— heteroaryl; and
-Rs—heterocyclyl;
Ry is alkyl or alkenyl, which may be interrupted by one or more -0
20 groups;
each R; is independently H or Cy.jg alkyl;
nis 0 to 4; and _
each R present is independently selected from the group consisting of Cy.1¢
alkyl, C\.1p alkoxy, hydroxy, halogen and trifluoromethyl;
25 or a pharmaceutically acceptable salt thereof,
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-.CO het eroaryl; R4 is al kyl or al kenyl, which nmay be int ererB‘ﬁ%ZP“%y |

one or nore -0- groups; each R3 is independently Hor d-10 al kyl;
10 eacwqovssipndependently -0- or -S(0)0-2-; n is 0 to ger@sdgarh
R present is independently selected fromthe group consisting of
C1~10 alkyl, C1_10 al koxy, hydroxy, halogen and trifluoronethyl; or

a pharmaceuti cal dyniae ¢ERe - of.. 1 addi tianal class
of internediate corrpoungsgﬁg@lﬁ'ﬂ%ﬁ%&r}%ﬂﬁg&(]{ﬁ%%%%%%P@S wher ei n:
Xis -CHR3-, -CHR3-al kyl-, or -CHRB-®Il kenyl-; Rl is selected from
the group consisting of: -heterodtyl gheterocyclyl; -R4-

heteroaryl; and -R4-heterocyclyl; | S &gl ected fromthe group
}%}3- CT/ USOL/ 46704 5 10 15 20
X
1

consisting of: 32 31 MAR 1005 WO
-hydrogen; -alkyl; -alkenyl; g

5 wherein: X is —~CHR;3-, -CHR3-alkyl-, or -CHR;-alkenyl-;
R; is selected from the group consisting of:
-heteroaryl;
' -heterocyclyi;
' ~-R4- heteroaryl; and
10 - -Rs—heterocyclyl;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
-alkenyl;
15 -aryl;
-heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
) -alkyl-Y-alkenyl;
20 -alkyl-Y-aryl; and
- alkyl or alkenyl] substituted by one or more substituents selected
from the group consisting of:
-0OH; '
-halogen;
25 -NRs);
-CO-N(Ra)z;
~CO-Cy.yp alkyl;
-CO-0-Cy.y alkyl;
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-aryl;
al kenyl ;

-heteroaryl; -heterocyclyl; -alkyl-Y-alkyl; -aIky:’f]ﬁvi-m;“m5

-al kyl -Y-aryl; and - al kyl or al kenyl substituted by one

or nor eweulsisizuent s sel ected fromthe group con3|st|ng
“hal ogen; -N(R3)2: -CONRB)2; -0COd-1o alkyl; BE@USP%704

al kyl ;

-N3; -aryl; -heteroaryl; -heterocyclyl; CI>aryI and

-CO heteroaryl; 25 R4 is alk . Of al kenyl, which may be |nterrupted
by one or nore -0 30 groups; “each R3 is |ndependently Hor Cl-lo

al kyl ;
pr esent
al kyl ,

Cl | o al koxy, hydroxy;

each Y is independenaty} -0- or -S(Oo_r; nisOto4; each R
i s i ndependently sel ﬁct ed fromthe group consisting of C1.10
iERSen and trifluoronmethyl; and R7 is

tert-butyl or benzyl; 33 31 yAG.2R4.

5

10

15

20

25

-CO-aryl; and
-CO-heteroaryl;
R4 is alkyl or alkenyl, which may be interrupted by one or more ~O—
_ groups;
each Ry is independently H or C;.jpalkyl;
each Y is independently ~O- or ~S(O)p5;
nis 0to 4; and
each R present is independently selected from the group consisting of C;.10
alkyl, C,.;o alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable salt thereof,

An additional class of intermediate compounds has the Formula (VII):

N—(COOR),
NZ N
| \>-R2
N¥
X—0—R;
R}
(VII)

wherein; X 18 —CHR3-, -CHR;-alkyl-, or <CHR 3-alkeny)-;
R, is selected from the group consisting of:
-heteroaryl;
-heterocyclyl;
-Rs— heteroaryl; and
' -Rs4-heterocyclyl;

R; is selected from the group consisting of:
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WO 02/46193 PCT/ US01/ 46704 or a pharmaceutical ly accept abl e.i EQM il
thereof. 5 A further class of internedi ates are

| M dazeggippeélese- 4- chl oro conpounds of the Formula (D()p 14570420
25 wherein: Xi1s -CHR3-, -CHR3-al kyl-, or -CHR3-al kenyl -; 'S
selected fromthe group consisting of.. -heteroaryi; -heterocyclyl;
-R4- heteroaryl; and -Rd4-heterocyclyl; R2 is selected fromthe
group consisting of: - ?%‘Ben; -al kyl; -alkenyl; -aryl;
-heteroaryl; -heterocyglkyt; -alkyl-Y-alkyl; -alkyl-Y- alkenyl;
-al kyl-Y-aryl; and - alk or al kenyl substituted by one or nore
substituents selected .t he group consisting of -013; 34
-aryl;
5 -heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
10 -alky! or alkenyl substituted by one or more substituents selected
_ from the group consisting of:
j : -OH; |
-halogen;
, -N(R3)z;
15 -CO-N(Ra);

-CO-Cyy0 alkyl;
~CO-0-Cj.yg alkyi;
-Ns;
_ -aryl;

20 -heteroaryl;

' -heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;

25 Ry is alkyl or alkenyl, which may be interrupted by one or more —O—
groups;
each Rj is independently H or C,. g alkyl;
each Y is independently ~O- or —S(0)g-;
nis0to4;

30 each R present is independently selected from the group consisting of C;.g
alkyl, Cy.1p alkoxy, hydroxy, halogen and trifluoromethyl; and
Ry is fert-butyl or benzyl;
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31 MAR 2005 WD 02/ 46193 PCT/ USO01/ 46704 - hal ogen; -N(R3)z; 31 MAR 2005
-CONR3)2; -COCL.10 alkyl; 5 10 15 20 -CO- O CL1.10 al kyl; -Ng3;
-aryl; W’d’(fi aryl; -heterocyclyl; -COaryl; and -CO, r ;
R4 is alky tM‘?Eﬁal kenyl, which nay be interrupted by one BE?‘h&o@?&é}
groups; each R3 is independently-Hor Cl-lu alkyl; weach Y is

i ndependently -O or -S(00-2 nis 0 to 4; and each R present is

i ndependently sel eﬁ%@“ﬁ%ﬁ???%gyé?%‘ﬁb]ééﬁéﬁﬁﬁpﬁg of C1_10 alkyl,
Cl 10 al koxy, hydroxy, halogen and trifluoromethyl; or a
pharmaceutically acceptable salt thereof. As used herein, the terns
"al kyl ", "al kérfytherslags efiintepnaskites atcainkidizoquinolinet-tibro@onipourdds bfithe
strai ght gghaip d branched chain groups and of cyclic groups, i.e.
cycl oal kyl and@cycl oal kenyl . Unl ess ot herw se specified, these
grodps contain from1 to 20 carbon atons, 25 with al kenyl groups
containing from2 to 20 carbon atons. Preferred groups have a total

of up to 10 carbon atoms. Cyclic dfloups can be nmonocyclic or
pol ycyclic and preferably have from3_to 10 ring carbon atons.

wherein: X is -CHR3-, -CHR;-alkyl-, or ~CHR;3-alkenyl-;
10 R; is selected from the group consisting of:
-heteroaryi;
-heterocyclyl;
-R4— heteroaryl; and
-Rs-heterocyclyl;
15 R; is selected from the group consisting of:
' -hydrogen;
-alkyl;
-alkenyl;
-aryl;
20 -heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y~ alkenyl;
-alkyl-Y-aryl; and
25 - alkyl or alkenyl] substituted by one or more substituents selected
from the group consisting of:

-OH;
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31, AR 205

cycl opentyl, cycl ohexyl, cyclopropyl nethyl, and adamantyl .

addition, the al kyl and al kenyl portions of -X- groups can be

unsubsWo W/4d90r 30 substituted by one or nore substit REMUESOIMTIOEN

substituents are selected fromthe group consisting of alkyl,

al kenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroaryl al kyl,

and heterocyclylal kyl. 35 JjMaR 2005 WO 02/46193 PCT/ USGL/ 46704

The term "hal oal kyl " is inclusive of groups that are substituted by

one or nore hal ogen atons, NRBekudi ng perfluorinated groups. This is

al so true of groups that in_(adj_gﬁ the prefix "halo-". Exanples of

sui tabl e hal oal kyl groups are’ ¢ ﬁ{%’r’omet hyl, trifluoronmethyl, and the

like. 5 The term"aryl" as B¢ halein i ncl udes carbocyclic aromatic

ri nﬁs or ring systens. Exa Ig)rsﬁ of &&KI groups include phenyl,

napHKt hyl , bi phenyl, fluor en';EIpO' Groaldhyl . The term "heteroaryl”

includes aromatic rings or m§,ng systens that contain at |east one

ring hetero atom(e.g., O, §f N). Suitable heteroaryl groups

include furyl, thienyl, pyriagd, quinolinyl, isoquinolinyl,

i ndolyl, isoindolyl, tri azo_lh&emag}{rrol yl, tetrazolyl, imdazolyl, 10

pyrazolyl, oxazolyl, thiazolyl, behzofuranyl, benzothi ophenyl,

carbazol yl, benzoxazolyl, gtetotyelylayl , qui noxal inyl,

benzi m dazol yl , benzot hi azol y|, naphthyridinyl, isoxazolyl,

i sdPhi azol yl, qui nazolinyl," 'PWE?B‘? and so on. "Heterocyclyl"

i ncl udes non-aromatic ri ngs_c@_hétieﬁgn@’yst ens that contain at |east

one ring hetero atom(e.g., 0, S, Ny and includes the fully

~saturated and partially 15 unsaturated derivatives of any of the
above nentioned h LYl QLOoups,. t i '0,.,.S

“include .,oiidiri ﬁ‘%@gﬂa’?cr&ﬁh?%ﬁ%ﬁ%%%%?ﬁ?&ﬁ’&t [ }é{r%lf)%h_g{i nyl

pi peridinyl, pipegampgyl, thiazolidinyl, imdazolidinyl,

i sot hi azolidinyl, and the |ike. The apyl,_ heteroaryl, and

het®er ocycl yl grouf§& #sbﬁeﬁﬂ'@ﬁﬂytrﬁ?ﬁ{:éﬂawfsubstitut ed by one or

nore substi tuent s ¢hdlfe REiREGREdF Dot ey pm t he group consi sting

of al kyl, 20 al koxy, al kylthio, haloal kyl, hal oal koxy,

hal oal kyl t hi 0, hal®d§8t¢ 4ndr o, hydroxy, nercapto, cyano, carboxy,

Cfornyl, aryl, aryleQ&ﬁ’Rlp?é'sé(ﬂtti%Q cﬂ&éﬁh?k&@éfé’dfrﬁﬁﬂleaér&iﬂéolﬂkiﬁ’dngofcz.m

. heteroaryl, heteroaryloxy, het%pr oarylthi o, heteroaryl al koxy, ‘
het er oaryl al kyl t hiatkyl,&iinakoxy, ln;dr@mhdpgencﬁnélﬁﬁ@uommfr%{l; het erocycl yl

hetﬁ)r ocycl oal kyl, o%lalfa zlzrgnaatr:éou%géﬂy’ acgépl’fa%@/ slia?t%ggo'}yl '

As used herein, the terms “alkyl”, “alkenyl” 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,
25 with alkeny] groups containing from 2 to 20 carbon atoms. Preferred groups have a total
of up to 10 carbon atoms. Cyelic groups can be monocyclic or polycyclic and preferably
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl, and adamantyl.
In addition, the alkyl and alkenyl portions of -X- groups can be unsubstituted or
30 substituted by one or more substituents, which substituents are selected from the group
consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl.
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al koxycar bonyl , hal oal kyl car bonyl, hal oal koxycar bonyl ,
al kyl t hi ocar bonyl, aryl carbonyl, 25 heteroaryl carbonyl,
aryl oxywarazoteye3, het er oaryl oxycarbouyl, arylthiocarbonyl perasoesseros
het er oaryl t hi ocar bonyl , al kanoyl oxy, al kanoylthi o, al kanoyl am no,

aroyl oxy, aroylthio, aroylam no, alkylam nosulfonyl, alkylsulfonyl,

aryl sul fonyl, ﬁﬁ@ft&ﬁp%hfﬂaﬁt}‘i”fié’{ﬂyusiv gf rgfh@sﬁc{t R subdrlt¥d By’ ége%?go?y no.

al kyl enesul f onyl anvno, arylsultfony
aryl al ky I@WF@ﬁW%%&P@ﬂGWM@&@&yMMSO true of groups that include

het er oal am 0 al car.b | am no,
al kenyl c?r{éb%l% ‘z}%’!ﬁoﬁ Ea}‘(rgxfpgeﬁpﬁ%k%#’lﬁ lH‘ﬁ%ﬂ%@W@&?%@fh&h ani no,
het er oar yiffwortmetiymmdibe liket er oar yl al kyl ear bonyl am no,

al kyg am nocar Eﬁn?/l anj ”?,; al kenyl am nocar bonyl am no,
arylam nocar bofi§/1eER AR pedhasin insludecearnsisiic ar@BatRIringhBr ARG stoRs,

02/ 46193 FrGrh M&ﬁ&g@ ' albpon 1 O, .

hert eroaryl e}f Kyl am noc arsﬁﬁe%%é’%ﬁgﬁ’ il;lgﬁﬁg%@‘ggegy]&nd indenyl. The
het er ocy &4 “hefatorisIt inchides,dromatidaingy brrndsysteins chu beradils wt least By virg
aryl carb , r 8ak WnC al kyl t hi qcar bonyl , .

ar §| t hi o§§¥ °§ﬁ‘§x’? ,%'g’é@e$’§?r ﬁ%@%ﬁﬁw@’ww %ﬂv%@{nl,ftbwwlg pyridyl,

al kyl sul frainglinyl,dsoqunslifiginintolyR dindel £ kr3h

peryp tted. 5” Iquu lq{dﬂmrog?ou sslgre id%{_iﬁ??#r?gg%ﬂg’ %&m’m’

" su{;ﬂst i ¢ BYBEY opxazglyl. ityazolylyb Tenylypeagothiophrayl, cathamody] greozqxazalyin
al so be idiriyy) : im{AL8 . uner at ed

subst it ugjr??h; C’Ietq?'?l g? ﬁ%%ﬁ’?&ent’é@?@%@%@%ﬁ?@ g}#@fng 1Egazopdy
exanpl e, ‘SBFhéafZ@ﬁ’]rséé}ﬂﬁéqlwbalﬂwyl,@ﬂd@@_en.i ncl ude 2-pyridine, 3-pyridine,

4-pyridine, 2 A B [0 -pyrimdine. . Preferably nQ R
‘substituents g%érgggg‘elnﬁcl(@%o? aﬁé’n Coyes ?fr%’?gesryftﬁﬂ"*%té‘?%'b%ﬂf’%bl ude
1? h?/droqmrigdie!@w a@mxlefgs OavaNm?ldlﬁnmdeé K @at_a«h@g&tlé'axﬁanydﬂet hyl,
e ., Pr.o opr op n-hutyl, sec-butyl, isobutyl, an

cy?l)sopr o%??%%ﬁt#ﬁefg’aw% ﬂBWe‘E‘Jr?RH %L" endionesk #1yl groupsn Exemplanyr e of
these prikdtaceyetc gihss inkkedbSrolidnyRhi&: %I@{ Nfpda L0
conpounds, of . the inventi p%ﬁ[—r_] a@ﬁ%ﬁ%ﬁh. Oﬁgl’ﬁﬁ/’%‘)ﬁﬂ@ﬂﬂrs
i ncl usi VRPGISIBhRIRTERY ] liazelidinyl inidazolisioil risdtiiazlidingt, ahdthic like.

et keACEast bl eod b Bbih A 1 ORI Pippesmanty
the | i keoneiomoze substituents indépeadatiypelenel] from topironadonyisi! dfuikyl,t he
L RS O RS2 SRR e s
‘ Cyano, carboxy, formyl, aryl, aryloxy, arylthio, arylalkoxy, arylalkylihio, heteroaryl,
hetcroary]oxy, heteroarylthio, heteroarylalkoxy, heteroarylalkylthio, amino, alkylamino,
dialkylamino, heterocyclyl, heterocycloalkyl, alkylcarbonyl, alkenylcarbonyl,
alkoxycarbonyl, haloalkylcarbonyl, haloalkoxycarbonyl, alkylthiocarbonyl, arylcarbony!
25 heteroarylcarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, arylthiocarbonyl,

' heteroarylthiocarbonyl, alkanoyloxy, alkanoylthio, alkanoylamino, aroyloxy, aroylthio,
aroylamino, alkylaminosulfonyl, alkylsulfonyl, arylsulfony), heteroarylsulfonyl,
aryldiazinyl, alkylsulfonylamino, alkylenesulfonylamino, arylsulfonylamino,
arylalkylsulfonylamino,heteroarylsulfonylamino, heteroalkylsulfonylamino,

30 alkylcarbonylamino, alkenylcarbonylamino, arylcarbonylamino, arylalkylcarbonylamino,
heteroarylcarbonylamino, heteroarylalkylcarbonylamino, alkylaminocarbonylamino,

alkenylaminocarbonylamino, arylaminocarbonylamino, arylalkylaminocarbonyl,

>
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Phar mgceuti cal Conpositions and Biological Activity Phar rracialjmgqﬁs
conpositions of the invention contain a therapeutically effective
anmount wb ozs@9xpound of the invention as descri bed abovedinsot/s6704
conbination with a pharmaceutically acceptable carrier. 25 The term
"a therapeutically effective anbunt" neans an anount of the conpound
suffici b RS Er | ffect. such as.cyioki

i nduct i gi%er‘aﬁliht unor bg%}%]%ilh? 5’“?"%%’%3’?0 an ?R/m:brogyﬁ%qogb?tt ?&ﬁ%af%%gh

the ex acl_netqw?hﬂ, afylationyk alckenypclmldmlyu h&lda]ky‘lcagbmgn afyl?myj, calk

conposi tj on of. the in Lon.wi |1 vary according to factors known to
th(r)n; e o]?e?egm lpar?ﬂn)fl,réﬁat&]&ca@%% aéﬁ%%@rbﬁﬁysh‘ﬁ@garé{hﬁbe%ﬁ cal nature
of the cakmanindsulfoRe], MRIIMIE9, a3Bulfbey] AR heRfoary Mokl Grd M ﬁ&%@ﬂ:d_

dosing regimen, it is anticipated that the conpositi‘ons o? t
i nventi dfagy etherEseupsiare identificd pvbringitubstignteds pr Soptionallyt subgtiteted”them

dose of . 0) [ K ref erably abouyt .10
pg/ kg totﬁgsg u%&ggan%%ﬁ%& %p > tﬁg&)%cﬁ%ooﬁ %I‘? gﬁ’Pﬁ% 37 e%%ﬁtﬁ??%ﬁ%m%
02/ 46193 PCT/Cg8aity sobitidventsiaog ganbrallApsefeafeds For campRNfrefiall helodage
forms ma tahlets, Jopze a;rt%pter,al_

be . , : o .
f or mul at%%%g,n%z‘ﬁeﬂg@% 2 RETAEs FrRyEitre, £g§%18’é1&%= YRHERidigeS
t r ans derPreferablyatoh esbstitueits mtpe&ml(i.@,qiﬁmsp:@ﬁgeg isi‘f ﬁg)hifsehlcﬂ

ounds of the invention can be adm niStere e single

f (r)\é apeUbrrossn alieh groups havang I te dtoathen atomyi(hermetbyl, ethyd, rropy) dsordepybf
e . e’ . BIel > .
o i £ 1 DR s SR SR nS G obfime GO MR AV b hOSpRISE o

~modi fi er@ne aumdre pf Gibss, prefenrediubstiteents, Hipeeseilivan be presed iisthe tormpemds of
I nventi . be hown t.o i nduce the production of certain
- cyt oki ncelge{ﬁggngifgg’???i%o%\gﬁn%ép?'orrred according to the tests set forth

bel ow. These 10 results indicate that the conpounds are useful as
imigne respo&?le.rmdi_f‘i ers_that can nodul ate the inmune response in a
nunbe

r of di fPEISFENQHY inclysps @bt sgmpoiads desenbad herein many of el ment  of
a vari etppofacetitRan gl oY ok gﬁauaiﬂgégﬁn%?ggfgih&é}c&@%s% i nduced by

the admini stration of conpounds accor e I nvention
gener al |spantigEerRiesaltyselvates, onlymofphrnd fhedike/ &n partiondar, ifie coropiund isl 5

factor - : - v@, . i ' rl L.ns (1 L).,,Cvtokines
. whose b?"c?g'ga[nﬂ?:'ﬁg%‘f%ﬁ’ﬁa y e'ntnS’l? sp%&'ﬁ%ﬁif inélﬁ'&eg eac%uolf'the co(npm)md [ nantlc;mers as.
well as racemic mixtures of the enantiomers.

20

Pharmaceutical Compositions and Biological Activity
Pharmaceutical compositions of the invention coﬁtain a therapeutically effective
amount of a compound of the invention as described above in combination with a
) pharmaceutically acceptable carrer.
25 The term “a therapeutically effective amount” means an amount of the compound

sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity,
and/or antiviral activity. Although the exact amount of active compound used in a
pharmaceutical composition of the invention will vary according to factors known to those
of skill in the art, such as the physical and chemical nature of the compound, the nature of
30 the carrier, and the intended dosing regimen, it is anticipated that the compositions of the
invention will contain sufficient active ingredient to provide a dose of about 100 ng/kg to
about 50 mg/kg, preferably about 10 pg/kg to about 5 mg/kg, of the compound to the
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be induced by conpounds of the invention include |IFN a, TN&EM [ﬂ_ﬁfi,
IL-6, IL-10 and 1L-12, and a variety of other cytokines. Anmong

ot her eWiOe&¥46519% hese and ot her cytokines can inhibit vi ﬁ,@? S01/4670
production and tunor cell growth, nmaking the conpounds use {H I'n t11e
treatnment of viral diseases and tunors. Accordingly, the invention
provi des sabjes! Aay oPthe@ni: | ' i osynthesis in an ani mal
conpri si ngrﬁ-adm' nlsist ering égﬁ&ga? ?%gg%/@gl%ﬁ%ﬂﬁ use sugh %%GHBZ%‘SC&
conposi t PEiTNER! feraulatipen syrops, coamb @irmen |serossl ToiuhtoaSRAHGREaT t he

i nvent i OB@tE@é’%&gﬁﬂﬂgés%gé&é‘%gﬁg}ﬁéﬁ%gm ially induce the expression

of IFNFa"in a pop letic cells such as PBMCs

(peripheral Bhoemnpmndnefthemvenioh b5 beRinh k0 S .
tic cel I_-typee 2) wit hout ﬁ%tgﬂeggsn%%%%&ap?egﬂﬂct i on

(preacurs endr |

of ?.C gni ?éeggﬁ{fg? ﬁW@HFWﬂ oF teenomippursly 6 e meentidrnmayits ddneifistetedtiie
abi ity tembingit@eyithénddnl i ki nes. conpounds of the
i nvention affect other ag%gﬁrsvﬂg]f&{]%e ﬁ‘%ﬁgf Hﬁf{}ﬁk‘g B Bmung
exanpl e, TefRANSs Brodifiers, putivirels) dntibiotic/etcy nmay be stinul ated, an effect

that may be e .inductjion. Th conpounds may al so
activate mp?g%h%glgy&%(’??ﬁ ! Wnﬁ?ﬂl VgéPm%aWeéo wdugedhe prodesttioniof r i ¢
30 oxi decchih aytkings dulesirimued el n¥ORing WAL S SEEHI GRS, TS

congpound auys roliferation and dif
B- ﬁ?npho‘%?x‘%q%}s{‘.“ﬁ%age @ft eompRys dy/gre psefules CamPETE 4S5 M6difids Garpaiinds

of the imydiite ¢ idinfifh e acquired. i ne _ ..

response. For exanpl 3%‘?‘?&%‘@{‘1&?@%?@% % ay%ﬁﬁ%@ﬂ%ﬁé’ﬁéﬁ%hc
di rect dfseBeentgha yaraty pbdisgrdeti.r ect i nduction of T cell cytokines,
t he producti - l.per t 1 (Th]) cytokine |IFNy is

“i nduced i ndi r@c“sti%“y’ésgﬁ]d’l? ﬁ?dﬁcﬁlga H%’g i%B ﬁ“dglfedthﬁféhq‘d%nﬁgahqwéompm@)
cyt oki nescdriing to the-ifwentiamgenkiail} fichide idtcHrird- ?ﬁj\}! Lpistration
of %he cfg(g&?u s. This ac%jeinvi t% r?eans %%H &t e gg%pdg%n%d{s%rd}egmﬁlgeful

inlthe t o1 28Tl a8 eastainhintedeulinse§y)! Syiakines vhbiebidihihesieHRPNS e

and/ or dRweeM AL ; Ih2 response is desired. In view of the
ability of %o o%dnrggo L%Ps (ﬁIﬂge ?ﬁ%ﬂ?%&%h‘ﬁh?ﬁfﬂst%&ﬂhﬁm
' espons di-IBhandsovmtiatnafiotin eytokiee lifishel dheP Bt bl ddd G LA EALITEN!
of atopig digeases. e d. atopic dermatitis, asthma, 10 alfergy,
“allergicornrni |n§1;sb§‘§f§‘g’é?ﬂ%’dltﬁbﬂ§egﬁiﬂ“ﬁ’ém@q capandacefuhin the
adj uvantzehmtencef viral GRReHsad £ thHFRNA ﬁhﬁﬁg ' as.a treat nent
fop,recurrent fungal diseases and Eacﬁﬁ a J?%&%MOXPIOW&same%odo?
0 mducing cytokine biosynthesis in an animal comprising administering an effective amount

of a compound or composition of the invention to the animal.

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 (peripheral
blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2} without

| 25 concomitant production of significant levels of inflammatory cytokines.

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

30 oxide and the production of additional cytokines. Further, the compounds may cause
proliferation and differentiation of B-lymphocytes.
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The i mmune response nodifying effects of the conpounds makélmﬂus
useful in the treatnent of a wde variety of conditions. Because of
their &ahbideqes 0 i nduce the 15 production of cytoki nes uahysasioll a
and/ or TNF-a, the compounds are particularly wuseful in the
treatment of viral diseases and tunors. This inmunonodul ating
activity su hS2 nd f t he nve i on ar £, ysef ul _in
treating di sgetg}sé)ts%g%%% em”g%t%naf 215 (r){g %@55%5301158'

i ncl udi ri@prggmlﬂe,lalnhanghsthme@smmemﬁed ﬁ)be&hﬁﬂir@dt eﬂaﬁhﬁTdéﬂpéttdntebts B;
Hepatitis G es_Si ex Virus Type | and Type I1; nolluscum

cont agi dBdHoD Qf 8&?“ BYtak ?Faﬁle |P€Qﬂ“5‘i“?13/°f\ﬂéﬁr'f b@aefr’m}edr (Thi heytekimer THN-y
adenovi ry Haudl | ﬁﬁéﬁ?&ﬁ m@ﬂe%&d@%ﬁéﬁ%ﬁﬂe T hgl typed g‘l%ﬁfﬁe]?nesp-z! IL-5

I nt raepl t neop asl as as cervi C

neofl asiaud Ibtidare mhibited bporpadministr{tiR 7Y tha compasds.i Thieactivitp pleass that,

fungal seases ndi da, as er | 1 us and cryptocogc
neni ngl t %corﬂ@b‘ﬂﬂ%%'%uﬁecf& pélsaﬁ%"ééﬂ e@&ﬁ@%ﬁﬁ&? Hg‘ﬁﬁiﬂ‘hai ry

cell m@an&&aewegulaﬁam Tlﬁ231‘%§ﬂon§eeib eshRl CINAER of & UBITBLT
cel | carC| noma, nyel ogenous 25 |eukeni'a, nultiple nyel oma, nel"anoma,

non- Hod gflerposndsyidiedmyention teinbibitsheTThIammune yesmonsexthe compayndseare

cancers |
ot ypt o3P RiRRbite GsghP AR Senuiod of ADSHUREKEL 3. SREE detmatiis astims,
i nfléct i callergynalergie ir]ﬁhim,rﬂyatsms: lupumcbrjahmmma hs 2 wicemt iadjnsant &urgell
t uber cul gs and cobact e Addi ti onal seases, or
condi ti dﬂ%d 1gtRd, g gﬁ%bén ?‘é'gﬁﬂé' %eﬁﬁucflh@ HEM SeR$S 8,y ent i on
30 incl utanelid. ni ¢ keratosis; eczenmm; e€osi nopb| lia; essential
t hronbocyt hagm | eprosy; rrultl p scl er05| s; Qmen' s, syndr.qone;
“discoid I upugmceawyﬁegesa?@ea?éhfms Bt of the,comriogadsmake, thera pyeful in

areat a; thbgedthBhijrhivale %e‘ﬁ%ﬁo ShsTBieb e 8f theit aﬁﬂ‘%ﬂﬁ Endudd e Ot her
types 39 31 MAR 2005 WO 02/ 46193 PCTI US01/ 46704 of st-surgi cal

scdbs. |prodwitivn pheytokihesseckcasipNemaml/ardiNFiocthi eoropounds &t partibwledy t he
heal i ng of d I ncl udi | .chronl vvoun The co ds

uset ul retf BUBE Riagtoet il VpEHTRHmALS R Bt PO HAAE Bhar
occur  afdugpestURficempb@tits Of tHe hventiiriira hetl i FPARAE lsedsBs sucBbs, @xﬁﬁﬂol e,
transpl ant, patients, cancer patients and HV patients. 5 An_ampunt

of a cor#ﬂﬁ%ose‘fwaéétswes Pgluding gerital Jers commED SeytsiHantar vars fﬁ?i’a%‘i'ﬁount

suffici %tHé@nﬁ@GSﬁeﬁ@@SﬂpléW@u %JEEIEN@%IFMuM&%%Eﬁﬁ
macr ophages dendritic cel cell st o produce an amount _of

onéwor mmelaeyqrbmlafésvmmmgr rlmamew,aﬁﬂpn@nm,m@nza para-influenza; HIV;
CMYV; VZV,; intraepithelial neoplasias such as cervical intraepithelial neoplasia; human

papillomavirus (HPV) and associated neoplasias; fungal diseases, e.g. candida, aspergillus,
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell
leukemia, Kaposi’s sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous
25 leukemia, multiple myeloma, melanoma, non-Hodgkin’s lymphoma, cutaneous T-cell
lymphoma, and other ca.u-ccrs; parasitic diseases, e.g. pneumocystis carnii,
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and
leishmaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium.
Additional diseases or conditions that can be treated using the compounds of the iﬁvenﬁon
30 include actinic keratosis; eczema; eosinophilia; essential thrombocythaemia; leprosy;
multiple sclerosis; Ommen’s syndrome; discoid lupus; Bowen’s disease; Bowenoid

papulosis; alopecia areata; the inhibition of keloid formation after surgery and other types
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TNF-a, IL-1,11-6, I1L-10 and IL-12 that is increased over th?lsJ MAR 2005
background | evel of such cytokines. The precise amount will vary

accordiweg d2simct ors known in the art but is 10 expected
dose of about 100 ng/kg to about 50 ny/ kg, preferably abé’&?"%@lgﬁgﬁ)&g

to about 5 ng/kg. The invention also provides a nethod of treating

aviral ipfectiondn an, ani.mal and a nethod of treating a

neopl ast O Eugcal sogts, i %{ﬁ“?% thE%?rPﬁFfiPQ?ﬂﬁg_c‘)‘égmﬂilﬁng? ey laghthe

ef f ect i viealig 6f wotidsRine ARG Whtbnie wa AR ORtel doRipofiids ik HeWef ﬁo?ﬂeéh‘ﬁg
ra

the aninmal. An anpunt effective to treat or inhi bit a vi
i nf ect i oMCiOPPERPIATHS IReCtiqRs endyumorsihatngcirafier supprgssioroef ool medistedr nor e

of the ' At ¢ ' ' [ as wviral . | esions,
U ral 1 omutRl fof BRarbie Wb tark Plutls Sloer EOUP R Basih 00}
unt deat ed conéneinousinfmeompoiiidefecie ts tndacoendking bibsyvtieis RERANDUMI
to factorsqik.no,%/n in the art b Is expected to be a dose of_ about
100 ng/ kg T6 BB Gt 5 RETRE™ OB BPEY SRS Dipmatytasymariephagss, dendsiis gellss
g/ Kg.. ABndEBRENN toProdhcs SNBANH o . i EN-
condition is an 20 anount that ﬁéﬁ%ﬁf@%ﬁ%ﬁgﬁﬁﬁ??ﬂéﬁ%r sPze
or in théNKemilbrl, Bi-61 bl arfddti12 thaas increasell evartkebakoanmliRvel of kichvar y
accor di n%fé% factors known in .hhe art hut i%ﬁex ected to be a, dose
of about DGy LS e ABOPSHl Yamidscoripe o R Rpae B to
abagt 5 expelagd tolbeea ddte @NEHONR100ng/kl thABEut 36 6D SR FDYbIY BBkt 90 k%’gﬂg

exanpl es, which are provided for |llustration only and are

i nt ended?heyt bk Thedpventomalyo rayidepammethod phirestingp Visal infstiinn iseme of
-the conmpoyRdBands L b A 1 yvie HPL.C. Two
different r(e;arlllo_dsﬁﬁﬁbitggngag%hﬁ%ﬁeg%ggﬁ iﬁg}g%l 58 p%‘.‘;lvg\:i/.Il ®Bot h

met hods admeigistering 20 @ff@tive emotntef aicpmpahndior boABBitBardf €& ihvindbd joghknt

I nterface,. S = - HPLC fractiqgns.were anal yzed b - APCl / N5
and t he. Simab o Sbune BB rent bR o R i 4P pom i e 1o
pr dvi de tdwse 4 radfitticorin@aebminere étHe nidnifeifione 6f Vitd irfedtide Uuch as vl hod A

40 31 MAE 2005, 02/ 46193 PCT/ USQO1/ 46704 Col um: columm M crosorb
Cl8, 21.#s9ns xpalined, satephyigys prduetion, andgponalitysascompared to prigated gewtrol 10

nL/mn. ; agfal ek 8&%&5 @ Burdt WAy 2ry Sechrding B R kBown OhE aiél%lit%g/% B for

5 mn., where A= % trifluoroacetic acid/ water and B=
trifl uor &Epeeled 1o begrdase aEehoyhi @mg/ks to gbeut SAaede proferahly 2Bont hihng/bsg to .

triggeri pghuf 5 Hpi® Mk Shbiik bt Pobrapound effective o treat a neoplastic condition is an

20 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
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 limiting in any way.
25
In the examples below some of the compounds were purified using semi-
preparative HPLC. Two different methods were used and they are described below. Both
methods used a A-100 Gilson-6 equipped with 900 Series Intelligent Interface. The semi-
prep HPLC fractions were analyzed by LC-APCI/MS and the appropriate fractions were
30 combined and lyophilized to provide the trifluoroacetate salt of the desired compound.
Method A
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5 Met hod B Col um: Phenonenex Capcel|l PakCl8, 35 x 20 nm 53 i MARI05
particle size; flow rate: 20 nL/mn.; gradient elution from5-95% B
in 1-0wdnacieel d at 95% B for 2 min., where A=0.1 % pCT/USO1/46704
trifluoroacetic acid/water and B=0.1%trifl uoroacetic
acid/acetonitrile; peak detection at 254 nmfor triggering fraction

"~ col |l ection. 166 b= (& (& ' I p-4-yl)- . .
propynyl ox-y}lg? y ;T&Ji]&ulﬁ %ﬂgggngf E?%-zé]%gﬂ?gno |hgﬂl-mz§§q ﬁgﬁclﬁﬁ;ze,,\q% s
(I;ar g 3A 1I owzqthﬂlrtdxiJaau-oglﬂdﬁnbe)lnﬁmhrﬁdm h93%\B m-zsd-@m]p aamlﬁt 623 Fofog 5

.1 no, s _add L Nn..portions. over a erico) of 1 hour to a
m xture g@?ﬁ%‘%}‘ﬁ@(ﬂ’&ﬂ‘% OWCWEW%?I@ %’P-l/ﬁ?’cﬂqp@%ﬁﬁ’ét hane (240
M), propad/gockonitfiterbeld deBtién & 264 nRA0P triBpetRiE FARK i

benéyl trjmet hyl anmoni um chl ori de (2.46 gg 0.@013 arlrlrrﬁﬂ)g?uo?he resul ting

reacti on5ibee® e was allowed to stir at anmbient tenperature for 16

hours at whi L | ] r was hanpgeneous. The

| ayers were @Bar at gg%ﬁ?gégg%@%wlgtﬁ %%0 s S 2 @Plg]ﬁ e\/ﬁfztehﬁow

addi t i oneate: @) olVmingrgsadient elutith omr5e2ith B ih 1a.eiih.Oidd W59, Basi med,

washed wj ater,, ..dried over. nesi | fate and then .
concent \r%é’f’%% wﬁ_hge{” Wﬂ%%aé’ﬁucp?‘cé‘yg%g@ﬁ#%‘ 1%}; CrqaRgfcagid asglonijple;
conbi nedpeakﬂbtedloatalnyﬂﬁhﬁ@ﬁ@%ﬁﬁnghﬁcﬁﬂn&bﬂé&ioﬁ!ﬁs allowed to stir. An
org:&ge solid was isolated by filtration. This material was

re

ystal lized fromethyl acetate Example INAR 7005 WO 02/ 46193
PCT/ USO1/ Ok | 149, - -4 A 5 ' .
o 1oyT) ot b Seaint S plbohy T ety FRE R A s e Mobing,

124-126C. Anal ysis. Cal cul at ed NMar C15H13N30: %C, 71.70; %, 5.21;
ON, 16.72. Found: 9%C, 71.85;N ®.25; 9%\, 16.90 5 "H NWR (300 MHz,
DVMSO) 8 9.21 (s, 1 H), 8.44 ( 9, 8.36 (s, 1H), 8.18 (m | H),
7.71(m 2H), 4. 93(t, J=5. 1Hz, 2 d, J=2. 4Hz, 2H) , 3. 98(t, J=5. 1Hz, 2H),

-

O~
z \
4
N=
Part A _
15 2-(1H-Imidazo[4,5-c]quinolin-1-yl}-1-ethano! (28.5 g, 0.133 mol) was added in

porl:ioné over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%),

) dichloromethane (240 mL}, propargy! bromide (39.6 g of 80%, 0.266 mol) and
benzyltrimethylammonium chloride (2.46 g, 0.013 mmol). The resulting reaction mixture
was allowed to stir at ambient temperature for 16 hours at which time the reaction mixture

20 was homogeneous. The layers were separated. The aqueous fraction was extracted with
additional dichloromethane. The organic fractions were combined, washed with water,
dried over magnesium sulfate and then concentrated under reduced pressure. The
resulting residue was combined with diethy] ether and the mixture was allowed to stir. An
orange solid was isolated by filtration. This material was recrystallized from ethyl acetate
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3.35 (t, J =2.2 Hz, 1 H HRVB(ESI) calcd for CL5H14N30 (M- | MAR 2005
252.1137, found 252.1141 Part B 10

2- (1H | wiodzsej93, 5-c] qui nolin-1-yl)ethyl (2-propynyl) eth

78.4 mol ) and chl orof orm were conbi ned and then cool edﬁ?gh%@]m&
3- Chl or operoxybenzoic acid (15.7 g of 57-86% was added and the

m xture \@srodHdk 998 S0 5 hour . ~The njxture was all owed
to warm toﬁrgnbi ent (;ef(r?pgya%xﬁzrl%ows %ﬂm(?ﬁfq'fl'ﬁbetgﬁ érfﬁ?@?‘b’aleﬂ’&h@ﬁ n
sol ut i onyellownerystallipe bolid, hi.m 1245126°Cchr omat ogr aphy (TLC) i ndi cat ed
that song 3 artil rial 15 still present so nore

3-chl oroperlg’S%S/'b&(‘aag‘%fg‘?r%i g’@@}{lm:%@péﬂ&?é‘% , 20N bhd. Keand:26Q0ed.
About 0. 51.88Hps 2&rosNhes egcond portion was added, TLC showed no
starjing; erial. The_ _reaction solution was extracted with 10%

sodium h 00 MKz, BMSE) 39 21r(acl Hp 8 4ddm, 1 EDeh3 e 11 8ad (i H?i pl e
tinmes w 1,C r 4 wkh r 1,C | i r caonbi ned,
i ed over (aAng T Gt o & f PO AP L i 1Do Aok th F GodcHaAdDr
reduced 285k &s2rdztldiprovi de 18.5 g of

1-[2-(2- (0)¢ t hyl ] - . m.gdazo[ 4, 5-c] qui nol i ne-5N- oxide as a
yel | ow oﬁﬁ‘w}é&'ﬁﬁf%rﬁu&ﬁ@%&ﬁﬁﬂ%@ 52441 1086, found

268. 1098parPBrt C Under a nitrogen atnosphere trichl oroacetyl

[ was 25 added dropwi se to a m xture

|sol<Pyanate (15,5 9,.82.2 mol )

of -1 2-(2- profi¥h Wé@ﬂﬂq?ﬂ@wliﬁﬁ&ﬂa& &-pr,ogymlmme{r[mmg, mm'gge
18.3 g, S J: .__Vigorous, carbon

fji OXi dg arg\%gﬁ;t i onlvvci/as ) s]ﬁe:éravag{jj. %p@?aetgg}g@ﬁ . rﬂgqﬁ%w&ﬁzoyfac%s.'i
mat er i al 8 WaY-86¥)swia addehandithemixtern viaks alloveed tb kitofar D8hod, | THeGExdke Sti T

f b J whj ch .ti l ysjs TLC _indicated the

“br esance sl P antiloihbion! Baibanith iy et i oLl el was in sfuton

trichl orAsadysistly thih Inyes chnatografy BrId)) s t@djﬂ%om%fsizﬁﬁng]mm LC
analgysi S d ndiéﬁ:ﬁt ed thg% he reaction )v]vas acorrpl ete. The vo at]iwfi;e_s
we

re F8m9Te RFOxyRenzRic pejd (e separateiA(g pariponspwaadadd. MAR
2005 WO ; P : . .
A 6.5 93uwPsSler Eﬁgeéiﬂl@%?ﬂwn a]s aﬁ?eg,o’][“lr% _s]iqvgﬁd}r{ozv,tait’uig materialy The . .

propynyl oxy) et hyl]-1H i m dazo] 4, 5-
et am de TESUAD fRlEOn e extractedwvithl 10%aodiui hydroxide. The aqueous fraction was

then extracted multiple times with dichloromethane. The organic fractions were
combined, dried over magnesium sulfate, filtered and then concentrated under reduced
20 pressure to provide 18.5 g of 1-[2-(2-propynyloxy)ethyl]- 1H-imidazo[4,5-c]quinoline-5N-
' oxide as a yellow oil.
HRMS(ESI) caled for CysH;4N3;0, (MH') 268.1086, found 268.1098
Part C
Under a nitrogen atmosphere trichloroacetyl isocyanate (15.5 g, 82.2 mmol) was
25 added dropwise to a mixture of 1-{2~(2-propynyloxy)ethy!]-1H-imidazo[4,5-c]quinoline-
SN-oxide (18.3 g, 68.5 mmol) and dichloromethane (300 mL). Vigorous carbon dioxide
evolution was observed. After about 0.5 hour all of the material was in solution. The
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC
indicated the presence of a small amount of starting material. More trichloroacetyl -
30 isocyanate (4.5 g) was added. Afier 1 hour, TLC analysis indicated that the reaction was
- complete. The volatiles were removed under reduced pressure to provide N-{i-[2-(2-
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Di chl or omet hane (150 nL) was added to a m xture of the sol ié”M@nm%
Part C and 5 nethanol (200 nL) and all of the material went into

sol uti ey efaEdd3um et hoxi de (50 g of 25% i n methanol) weeTASIeds7@Nd
the solution was allowed to stir at ambient tenperature overnight.
The resulting precipitate was isol ated by filtration. The filtrate

crop ofri?z;rie}ciIS &?ﬂtﬁmmko at e&ig 1@ azfe‘%%ﬁ-ﬂc%ﬁ(mn?m gr%%% g/ere
conbi nedyeﬁqwsdhd ed in a vacuumoven at 60C 10 for 16 hours to

provi de %‘po[él
1-[2-(2- ynyI oxy)et hyl ] - 1H i m dazo[ 4, 5-c] qui nol i n- 4-am ne as an

off-white solmdalomzmhaaaﬁsbm wadadhsesth § mitdatecofitns RHd Fom Kakit N4 0
(H20) 1/4: %€, 66 5 o, 20.69. Found: O9C, 66.33; %,

S. 18; opwmetbanol 1 £200 m\md@@@ém@t@mg}t igo golution. sSodmlmwywthende(iﬂmofd
é 7' 8 i—jz/ ol rn oY) V@gs a(:l@édJafL’il ﬂ;e sglli_ik’zbﬁ w%s %1 té itkil%azst a&?‘éﬁ@ t(etgﬁer

Hz, T 728 (br 1 . tE‘(t,
= 5. 4_I-dzve)an'h)t Iham@dusg@zedipmt@wra;;samed(oy filtfation 5 The ﬁiztn;ateZNdsl) 3.38
ound 267 ERtealnf bolutisoF tpmsama iy (0D s PR T gt rociptste Vs
1- [2 (2- maeasyﬁmaﬁbﬁt e toroldrbsWedl@gsphbindd- anﬂhﬂbtl o ¢a6mﬂn avene6dets 9.
60..1 nmol di -tent- bUtg@aldl carbonate (32 150

tlet hy|fahi thoursptp prpvide Hod gef Iﬂ@@pm@wbeﬂa@h%ua%sé -ojqnoling 4
(di met hyj. ﬁlﬂ}n@%%%ﬁ%lﬁ gogd%?)z%geﬁﬁo@onbl ned and heated to 80-85C.
our

After about 1 m xt ut ecane honogeneous and TLC anal ysi s
i ndi cat etnalysis Celenlatedifor CieHaNa® (H1(Y 1 26, 66537 YoH), 5.APaNN20169. THoond:

sol ution, 3 ", ditional hour. The solution was diluted
Wth et h{‘/’plaiécgfa}f]g’ L% (y\‘?\l}g’tn‘zelal(1 The | ayers were separated and the
aqueous 'H MR (00 Mids DMSORS 8.¢8 (sl H), &0k daicet 8iH, 1 THET.62 ®aa, Jo=

o 180 oV HeeGHE O HOEhP Fof Ghtor i 38 k08 A 3ct ot foat B0 4 her

reduced pre3sW € H)04.PA QY1 28 £1iRal 1), 903 Rge=yal 12 BPb e Istinl
mat eri al vvassﬁl tdr at e(;m{SO V\nlt_l%’ dl)et hylraget herﬂl{go Ig}(r)ow ((jt’e 22.6 g of
N, N (bi sHX ent - but oxycar bonyl ) - 1- [ 2- ( 2-

Cor o, RSEERY e B A T AN A kB So7a° o an oT-wiite

PartE

20- Under a nitrogen atmosphere 1-[2-(2-propynyloxy)ethyl]-1H-imidazo[4,5-
c]quinolin-4-amine (16 g, 60.1 mmol), di-tert-butyl dicarbonate (32.7 g, 150 mmol),
triethylamine (21 mL, 150 mol), N,N-dimethylformamide (150 mL) and 4-
(dimethylamino)pyridine (0.1 g) were combined and heated to 80-85°C. After about 1

) hour the mixture became homogeneous and TLC analysis indicated that very little starting

O™

J
7.
J
(
f

25 material remained. The solution was heated for an additional hour. The solution was
diluted with ethyl acetate and water. The layers were separated and the aqueous fraction
was extracted with ethyl acetate. The organic fractions were combined, washed with
water and then with brine, dried over magnesium sulfate, filtered and then concentrated
under reduced pressure to provide a pale orange-yellow solid. This material was triturated

30 with diethyl ether to provide 22.6 g of N,N-(bis tert-butoxycarbonyl)-1-[2-(2-
propynyloxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine as an off-white solid, m.p. 139-
142°C.,
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WD 02/ 46193 PCTI USOL/ 46704 Analysis. Cal cul ated for cuH3N4cS:! MAR 2005
64.36, %4, 6.48 O, 12.01. Found: %C, 64.40. %4 6.43. O, 12.06

"H NW (%Q@Dodgies DVSO) S 8.44 (m 1 H), 8.35 (s, 1 H), 8. ,

7.73 (in, 2 H), 4.94(t,J=4.9Hz, 2H), 4. 12(d,J:2.4Hz,211),%%5&901&67‘69

(t,J=5.1 Hz, 211), 3.31 (t,J=2.4 5 117, 1 H), 1.34 (s, 18 ID
7.2294, found 467.2307 Part

HRVS( ESI d f) 4

F Un((jer ?I%ﬂs%bgélg&g&ng§%$@5%@o%§@é@ﬁrQa‘&ﬁ;C%N,clér{ﬂoﬂ‘pm)d: %(,2- (2-
ProPYnY! éA¥PeYdily 6143t %8N, n2.dazo[ 4, 5-c] quinolin-4-amne (1.0 g, 2.14
mol ), tny | am 10 (0.8 nmL, 5.56 mmol ) and NN-di net hyl f or mam de
(25 ZrL) &ﬁ?@%&&@dﬂé@ Q844 @5 JIH), &gséuu}m 268 m!a Hg&%/ﬁqnﬂmm,
80-85C. Digg 0 $1zt 7 1 1C kN bl .08 g, 0.11
Tl ), copper(l) Tonctorte A g R B L T Mt e 28
(0.453 g, Hzpl BB, I3fb(s) 1&H) e added. After 3 hours analysis by high
erfornm Q] 0 0 reverse phase with an

gcet oni tri i e#Q%pecﬁcégéﬁggﬁi‘%Z(SEMﬂéaz?%@e{nﬁéﬂ@Weact i on was
conpl et eParfRe reaction solution was slowy poured into water with

Vi gor ous stil\gr' ng. .A cream colored precipitate was isolated by
filtration, wiY9ffEd WMFeEsDREmesphesnt,N-(tieterritexycirbomyIViafas@n oven

400) f ' 1421 q. N, N- ( hi -
1(3:t oxi/carp%ggﬁl) -32 -Iﬁ( 12,15.@?[ %ﬁ ‘!(&. é@ém]ﬁéwﬁw%%e.@%f %E‘%ﬂ%?}'ﬁ}hﬂmﬁe
et )-108 wxdééé [ramal) angd W, N-dinvethydmenmide(25 200) WSt EhBin&Bind thef OF
2t mosphe %@EO&B o ehbaen B pilironimnenyiplssshinomeladiondd
m xture L, Ohll analiyebppend) i08ideto. Ard \getll G i - )
Th)é Eesu%?' n .ﬁol ut ?;gn waslbal Ig?v\ﬁ?c_)ﬂ#wgﬁ@gmnt itﬁigrgrlplé@ig%%é
for 2 ho én%?" W FTeridded,Afier & howrs ppalysishyt high pSformance lignidnas
conpl et echrdmigt I ressure. . The
e;‘; due - wes fﬁ%ﬁ‘%ﬁi‘?ﬁ@% SR AR MR il B 85 0o
sodPum hFHoRIvRe complste. | T avastionosolntion pas sibet) polive ing et Svifh agdrb@n
WasI gxt rmlﬂ}%&g EH an ttehane/ rleptm nwf,po 4/ 111)&%.ﬁ The organi c‘g
fractions were co |ne°§, ﬁ?llgl o‘(‘/’%srlsoﬁﬁgﬁ%gt@ LYashadevity vaterandd and
t he _nf co nfb@ndllr;lqtieﬁ varagle owtreacdﬂmﬁ) for &6 BolirSto Tb{gdi géi QB$N§@.(M@,%”_
urifie r r o_provide 0. 0
E- (2-{[ %‘%‘3’8%@?‘%?3}:?6?2&'@%9‘%& ¥ﬂ*5-yl)P2-pmpyny1]oxy}eﬂlgl)-lH-imidazo[:t,s-
c}quinolin-4-amine.
20 HRMS(ED) caled for C34H3sNsOs (M*) 594.2716, found 594.2732
Part G

Under a nitrogen atmosphere, the material from Part F was added in portions to a
mixture of dichloromethane (5 mL) and trifluoroacetic acid (5mL). The resulting solution
was allowed to stir at ambient temperature for 2 hours at which time TLC indicated the

25 reaction was complete. The solvents were removed under reduced pressure. The residue
was diluted with dichloromethane/methanol (~4/1) and 26% sodium hydroxide. The
layers were separated. The aqueous fraction was extracted with
dichloromethane/methanol (~4/1). The organic fractions were combined, dried over
magnesium suifate, filtered and then concentrated under reduced pressure. The residue

30 was purified by flash chromatography to provide 0.15 g of 1-(2-{[3~(isoquinolin-4-y1)-2-
propynyljoxy}ethyl)-1H-imidazo[4,5-c)quinolin-4-amine as an off-white solid, m.p. dec >
205°.



propynyl ] oxy}et hyl)-1 Him dazo[ 4, 5-c] qui nol i n-4-am ne as an3 1 MAR 7005
off-white solid, mp, dec > 205. 44 31 MAR 2005 WD 02/ 46193

PCT/ USQyb46/4063' H NVR (300 MHz, DMSO) 8 9.30 (s, 1 H), 8P6’1"3)'U(5§M46404
H, 835 (s, 1 H, 819 (m 2 H), 7.88(brd,J=8.0Hz, I
(m4|1)760(d J= 8.3 Hz, 1 H, 7.49 (t, J =7.8 " Hzl ,734

) = infotpohate th baap 3 S % b i ég'})@@“ -

found 39%.88 &%, ExanpHe, 12H), 7.65 - 7.80 (m, 4H) 760(dJ 83Hz,1H),749(t,J 7.8

T o s s T Sl Rl B e T umé (&R 4 el =ik hod

of Exanpisg, H'?"art F, N, N-(bis ten-butoxycarbonyl)-I-

[ 2- (2- propynyl oxy) et hyl ]-1Hi m dazo[ 4, 5-c]quinolin-4-amne (1.0 g,

2. 14 rrrmH%MéESDlcehdtf@@zwﬁths@(MHﬁ)ﬁﬁMM&,dbmdﬂMp663/i de 0.97 g of

N, N- (bi s ten-butoxycarbonyl)-1-(2-{[3 15

(1, 3-thiazol -2-yl)-2-propynyl ] oxy)ethyl)-1Him dazo[ 4, 5-c] qui nol i n-4
-amine as a glassy yellow solid. mﬁn{pﬂj 550 450, 350 Part B

Usi ng the general nethod, of Exanple the material from Part
B was 20 hydrol yzed Y& fPdidddiazohd- YB ?Omropynyl]oxy}ethyl)-

1-(2-{[3-(1, 3-thiazol -2-yl 1H -

i m dazo[ 4, 5- c] qui nol i n- 4- apgﬁggﬁygﬂmﬁsol Q m p. 157-159C.

Anal ysis. Cal cul ated for C, sHI5N3¥ (H20) "4: 9%, 61.09; 9%, 4.42;
o, 19.79. Found: 9%C, 61.06; ¢ R7; 9N\, 19.53 45 31 MAR 2005 WO
02/ 46193 PCTI USO /46704 'H NWR Mz, DMSO) S 8.18 (s, 1 H), 8.11
(d, J =7.9 H, 1 H, 7.89 (dg

W\
" =

Part A
Using the general method of Example 1 Part F, N,N-(bis tert-butoxycarbonyl)-1-
[2-(2-propynyloxy)ethyl]-1H-imidazo[4,5-¢]quinolin-4-amine (1.0 g, 2.14 mmol) was
reacted with 2-bromothiazole to provide 0.97 g of N,N-(bis tert-butoxycarbonyl)-1-(2-{[3-
15 (1,3-thiazol-2-yl)- 2-propyny1]oxy}ethyl)—1H—1m1dazo[4 5-cjquinolin-4-amine as a glassy
yellow solid.
) MS (CT) 550, 450, 350
Part B
Using the general method of Example 1 Pari G, the material from Part B was
20 hydrolyzed to provide 0.11 g of 1-(2-{[3-(1,3-thiazol-2-y1)-2-propynyljoxy} ethyl)-1 H-
imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. 157-159°C.
Analysis. Calculated for C1gHsNsOS - (H20)ys: %C, 61.09; %H, 4.42; %N, 19.79. Found:
%C, 61.06; %oH, 4.37; %N, 19.53
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29 H, | H, 7.62(d, J =7.9 H, 1 H, 7.43 (t, J = 7.5 w3} MAR0
7. (t, J =7.5H, 1 H, 6.64 (s, 2 H, 4.83 (in, 2 H, 4.50 (s, 2
H), 4.08%0@0ou6d3H) HRMS(ELl) cal cd for CL8HI5N50S (M 349'98‘?/?)50f/&'7‘&d
0988 5 Exanple 3

-{2-[3-(1H Pyrazol -4-yl ) propoxy] ethyl }-1 H i m dazo[ 4, 5-c] qui nol i n-4-a

. N . N .
'Eneﬂ?but O;Hgi:ir bg)srl?gl E : %’?@S%%g@@m%)‘ &EHyT 79 Ha | ). da80(dd, J5= 17.7,

i nol 2.8H4; hf),e61 @, 25 . 8l  =t74 ' L 9. 64
(r:rlrgrl) ?04%4 édg&fé& (Pg%f?éﬁ%ﬁ%n@%@y%@g?%ﬁs %é%‘gbmri |l e
(40 n) ’ ’ BHNA ¥ mbbH2d t hr ough the resulting

Luti :
Di chl or obi s(t(%l?Sﬂgﬁfﬁﬁ%%'Bﬂfornseﬁl‘ggl3f‘%8?%7w{‘?‘ﬂ“? 3¢38%8y. 0.096 nol) and

copﬁer(l) iodide (37 ng, 0.192 mmol) were added and the sol uti on was
heated to 40C. After 1 hour analysis by HPLC (reverse phase)
i ndi cated that no reaction had taken place. The reaction solution
was heated to about 90C. After 4 hgypsieanal ysis by HPLC indicated
that the 20 rea t{' on_was conplete. The volatiles were renoved under
reduced presls’&r'@. 13hByraealidviipropoas lethyt }i- 1 H-éidago[# S adquisdinorah@egr aphy
(9/1 dichloronethane/ methanol ) tgyprovide 1.2 g of N, N (bis
t en- but oxycar bonyl ) - 1- (2-{[3- (1H-Byr.azol - 4-yl ) - 2- propynyl ] oxy} et hyl ) -
1H i m dazo[ 4, 5-c) qui nol i n- 4- ai e a white solid. Part B 25 The
material fromPart A was conbi h met hanol (--20 nL) and
catalyst (0.25 g of 10% pall n carbon). The m xture was
hydr ogenated for 4 hours at h 46 31 MAR 2005 WO 02/ 46193
PCT/ USCOL/ 46704 time anal ysis by rever hase LC-MS i ndicated
‘reduction to the al kene and the al kane. \lWre catalyst (0.25 g) was
added and the m xture was hydrogenated for\2 days at which tine
LC-M5 i ndicated one product with no startiy j mat erial or al kene. The
m xture was N-N
. [

LI}

10

Part A
N,N-(bis tert—butoxycarbonyl)—l-[2-(2-propynyloxy)ethyl]—1H-imidam[4,5-

c]quinolin-4-amine (2.25 g, 4.82 mmol), triethylamine (1.34 mL, 9.64 mmol), 4-

_ iodopyrazole (1.02 g, 5.30 mmol) and anhydrous acetonitrile (40 mL) were combined.

15 Nitrogen was bubbled through the resulting solution for 10 minutes.
Dichlorobis(uiphenylphosphinc)palladium(ll) (68 mg, 0.096 mol) and copper(l) iodide
(37 mg, 0.192 mmol) were added and the solution was heated to 40°C. After 1 hour
analysis by HPLC (reverse phase) indicated that no reaction had taken place. The reaction
solution was heated to about 90°C. After 4 hours analysis by HPLC indicated that the

20 reaction was complete. The volatiles were removed under reduced pressure. The residue
was purified by flash chromatography (9/1 dichloromethane/methanol) to provide 1.2 g of
N,N-(bis tert-butoxycarbonyl)—1-(2-{[3-(1H~pyrazo]-4—yl)-2-propyny1]oxy} ethyl)-1H-
imijdazo[4,5-c]quinolin-4-amine as a white solid.
Part B

25 The material from Part A was combined with methanol (~20 mL) and catalyst
(0.25 g of 10% palladium on carbon). The mixture was hydrogenated for 4 hours at which
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filtered and the filtrate was washed wi th nethanol. The sol Elt‘timfmggés
concentrated to give 5 a solid. This material was purified by flash

chr omainawosfivs (9/ 1 di chl or onet hane/ net hanol ) to provi dgcse9/48904
N, N- (bi s tent-butoxycarbonyl)-1-{2-[3- |
(11 7-pyrazol - 4-yl ) propoxy] et hyl } - 1H-i m dazo[ 4, 5- c] qui nol i n-4-am ne as

& 257 s eVl Ly gl it R abfope ynd iy affpy’ ¢

7 72 ( mMaretdrtalyét @R A Hrwa, aiiddrd)and?hehﬂvcﬁi@ésth)&h&@matéd &22(&5ysalw‘ﬁlcﬁ 9 10
2 H, J = 4. 2 H, 2 (t,, J =7.8H, 2 H, 1.56
(m 2 mhmc:LL@ﬂ\d% dndicaged gne Hmiuemﬂl %ﬁmgmwgsborpw Shyrgipurgwas.

w tr o?g@&}mnﬁé fttlate vhds \PAREFFHth fefifnd]. WREsAARbEas Qofbelratbd oGl

t enb- butmo}adaﬂbmngat?naln{aﬁp{lﬁﬁe(djh}ﬂ»}hMa%glyupl)}p(ﬂdpoxy] ethyl}-1H i m da

(5 miy. Saiottelivel Rl Brbrecnd nal NNE o ufPhepbpmiB BT e o
whi ch ti(rE-pyradol-aiy8)pbapok ety }i- rmﬁmhﬁqzt Sll?c}mnollhel-dlﬂﬁ@hd @ﬂhif@@hd

conplete, The solvents were re der reduced pressure.

resi due WelME G908 MEz DMSE) i3 43dG’é§=étI@ 84§ (b § = gn‘cﬂ%rll@( ﬁ§7é‘?ﬂlﬁb (2

m.) was r t 0 ﬁj@ [e n t

al lowed to gﬁll rﬁ?g? hgﬁ’g‘.ﬁ s £g§d7 Uig—g 1'so a{?eldﬁ?)’y&"%tir(igt rat'i on
andO0t henHz,t2 Hl3-88ut. 5 4% Hszy2 H), é!sﬂi(tHFtﬁ:&H@,g?H};ﬂy%((m 21)01.3) 3, 18 H)

di chl or t |) to provide 0.18 g of 1-{2-[3-(1H pyrazo-4-
| yl )proB@}?@%ﬁw FE ﬁié?m’ dazo[ 4, 5-c] quinolin-4-amne as a white
solid, nPptC163-169C. Anal ysis. Calcul ated for C18H20N60O

CF3C2H) 0. 15 _%C, 62.18; %M, 5.75. %, 2.42; 3.77. F
'531 86; |J/R—l 551%9%: g1troge stmagphers wiflygroagtic FFINW {'%‘B ‘Wfﬂ% Ns

12. 50 : . 66 (d,
1250 g bﬁz@eﬁ b%oxy@ar%y(()slz {zl[ﬂm %ﬂzﬁl-@?l)pﬁopm;ﬁeﬁy?"?ff imlhﬂzoméEHz I(
H) , 157 15¢]quinolipy4 @gtine @580 9?* r@!@elba@d @ﬂ)lor&mstbam (SmL) E}eeesn&zmzH) 3.84

(ot oSt s e el o e )
1- [ 2- ( 3- By reaviich waPeompete.pThaJodtdntiserd idmomediariof #diced pnpamum:)l The- 4-am n
€ NHZ residue was dissolved in ethyl acetate (~10 mL) and triethylamine (2 mlL) was added. A
precipitate formed and the reaction mixture was allowed to stir for 2 hours. The solid was |
20 isolated by filtration and then it was purified by flash chromatography (9/1 to 8/2
' dichloromethane/methanol) to provide 0.18 g of 1-{2-[3-(1H-pyrazo-4-
lyl)propoxylethyl}-1H-imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. 163-169°C.
Analysis. Calculated for CigHzoNO - (CF5CO;H)o,15 %C, 62.18; %H, 5.75; %F, 2.42; %N,
? 23.77. Found: %C, 61.86; %H, 5.70; %F, 2.52; %N, 23.44
25 "H NMR (300 MHz, DMSO) & 12.50 (br s, 1 H), 8.20 (s, 1 H), 8.15(d, =83 Hz, 1 H),
7.66 (4,7 =8.3Hz, 1 H),7.49(1,J=7.6 Hz, 1 H), 729 (, = 7.6 Hz, 1 H), 7.15 - 7.40 (br
"s,2 H),7.00 (brs,2 H),4.81 (1, =4.6Hz, 2 H),3.84 (, ] =4.6 Hz, 2 H), 334 (t, ] = 6.1
Hz, 2 H),2.27 (t, J=7.6 Hz, 2 H), 1.60 (m, 2 H)
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KI NN Part A5 Under a nitrogen atnosphere di benzy] dicar béﬂaw 7@&50
g, 174 mmol) was added to a m xture of

1-[ 2- (2w 2pgmsl oxy) et hyl ] - 1H-i ni dazo[ 4, 5- ¢] qui nol i n- 4- agiRRishvfs7ts 9
61.6 mmol) and anhydrous NN-di net hyl formam de (200 nL). The reaction
m xture was allowed to stir at anbient tenperature for 16 hours and
the reaction m xture turned hom)geﬁeoug. The reaction m xture was
partitioned between ethyl acetate a f%r. The 10 | ayers were
separat ed. The 14o®Pyfimidiy- 2y @608 XthAT | BGmidabd[4 SLANWinARel-hie The
organic fractions were conbined, washed with water, washed with
brine, dried over magnesium sulf Bz, filtered and then concentrated

under reduced pressure to provi msolid. This naterial was
triturated with diethyl ether t ip/row\>de 27.4 g of N, N-(bis
benzyl oxycar bonyl ) -1-[2-(2-pr oxy)ethyl]-1H i m dazo[ 4, 5-c] qui nol

in-4-amne as a 15 white soli ar t N, N-(Bi s

benzyl oxycar bonyl) - 1-[ 2- (2- propynyl oxy)gt hyl ] -1 Hi m dazo[ 4, 5-
c)quinolin-4-amne (1.00 g, 1.87 mol ), aphydrous acetonitrile (10
m.), triethylamne (0.68 nL, 4.86 mmol), d 2- bronopyri m di ne
(0.327 g, 2.06 nmmol) were conbined. 20 Undg+pa nitrogen atnosphere
copper (1) iodide (0.014 g) and N

di chl orobi s(tri phenyl phosphi ne) pal | adi un{1I 1 0.026 g) were added.
The react#l%n m xture was nmaintained at anbient tenperature for 15
m nutes a hen heated to 80C for 1.5 hours. The reaction m xture
was @i luted w g&@sﬁ,e@m :carba

separated and ?ﬁﬁgﬁagﬁoﬁgﬁt ed Wth eéféﬁ%%%cet gtteee{g(vu%’f‘ib,Ia Iﬂnr(ﬂ;ry%{v/asrr%h?gdrﬁoal S
remai ned # mixtere of 5-[adpmpynylaxpethy A G -ioridpaolids-¢lmavelinehamive (6.4 g, 61.6

conbi ned, i s sodi um . bi b and. bri.ne, dried
over mg n%ﬁsé{?’ﬁ%ﬁg ﬁﬁ)}é# %‘ﬁqf’ﬁf eF %Hﬂl%n %e@@%‘g‘ggmerrﬁ%anﬁfwvﬁ 31
MAR 2005 ANDw@2 talfiiraBambieht IEpérdinreOfbr T &hbuerhd phieRadtiof miinee thesd due was
purified by columm chromat ography eluting wth 98/ 2 ethyl

acet at e/ r@%‘?ﬁfﬁ%&fm’f'o&ﬁ? ’Eﬁg‘ﬁlfé' ; 821@&1@0%3%@@31@&3@ Rectatp AR Water- The
benzyl oxykperbeel sepirdie@ iR Gqueons laﬁfer was extracted with ethy! acetate. The organic

1-{2-[(3-pyr.i mdin-2-yl| prop-2-yn oxy] et hyl } - 1H
t2- 1« Irr)a)\/ctions were com)éin%d, \Easheal W‘Yﬂl zvate%/,]washe)tli v}rith brine, dried over magnesium

sulfate, filtered and then concentrated under reduced pressure to provide a semisolid, This
material was triturated with diethyl ether to provide 27.4 g of N,N-(bis
benzyloxycarbonyl)-1-[2-(2-propynyloxy)ethyl}-1 H-imidazo[4,5-c]quinolin-4-amine as a
15 white solid.
Part B
N,N-(Bis benzyloxycarbonyl)-1-[2-(2-propynyloxy)ethyl]-1 H-imidazo[4,5-
c]Jquinolin-4-amine (1.00 g, 1.87 mmol), anhydrous acetonitrile (10 mL), ﬁethylamhe
(0.68 mL, 4.86 mmol), and 2-bromopyrimidine (0.327 g, 2.06 mmol) were combined.
20 Under a nitrogen atmosphere copper (I} iodide (0.014 g) and
dichlorobis(triphenylphosphine)palladium(II} (0.026 g) were added. The reaction mixture
was maintained at ambient temperature for 15 minutes and then heated to 80°C for 1.5
hours. The reaction mixture was diluted with ethyl acetate and water. The agueous layer
was separated and then extracted with ethy! acetate until no UV materials remained in the
25 aqueous layer. The organic fractions were combined, washed with aqueous sodium

bicarbonate and brine, dried over magnesium sulfate, filtered and then concentrated under
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i.ni dazo[ 4, 5-c] qui nol i n-4-anine. 5 'H NVR (300 Mz, DMVBO- d6)3 EMAR 745
(7d,73J; 4.9£Hz, ZH)H), 8.49((m 1 H, 845 (s, 1 H, 812 (m 1 H),

. 13- , 7.50 (t, J =4.9 Hz, 1 H, 7.23-7.2

v ’?&#%H) '5.20(s, 4H), 5. 02(t, J=5. OHz, 2H) , 4. 51 (s?"@k@@"ﬁg%o
(t, J=5.0 Hz, 2 H, M (Cl) for C3sH28N50s mz 613 (M{), 569, 461,
345 Part C 10 The material from Part B, pall adi um hydroxide (0.25 g
of 20% onedgedpreysuza dlherresidngris pprfiedy) cq%@leclé@wpﬁeahhﬂaﬁng with 98/2
hydr ogen L )/ f.QL: 2Rl ent

t enper at %ﬁ&?a%%ﬁ%g&%ﬁ%ﬁp%@&%gq@ﬁﬁ%ﬁ ?%ﬁé(t) and over the
vveel(;en? den tzyhisnyefrbb?ﬁ@nﬂm S {Z[([Bpstimained .h “yigrep-Rrymyborgdetbyl} Sdve
product wi rot ected.ani ne groups. The reaction mixture was
fllteredqﬂb‘{}ﬁz_&ﬁtﬁéq?lﬂgh’&m’%?s_t and the filtrate was treated with 15
sodi ym rrermmmmms@%m B.78%4, Danp Hzf Pr),300Um, 161845 &, 1 @),

renpve the protecting groups. The reaction mXture was concentrat ed
under r edutde@h,iri¥s T3 78T 2HDs7.006, Jvad.9 Badil) 3236280, 64D, 7.14-7.17

chromat ogr a i | 1,1/ t n t
orovi de. Gmoaaby> 8 130 I crt b gl 0. FSELE BUEILGT A s HER ) ©
tol uene aug (Chygor €isHRT©6ml0613(BIDY,S69, 460|345l e materials. The
filtrate was concentrated under reduced pressure. The 20 residue was
triturateifth | sopropanol and ethyl acetate to provide 61 ng of
1-14p(3- The material from Part B, palladium hydroxide (0.25 g of 20% on carbon) and

pyri m di n-2-yl propoxy) et hyl | - IFi m dazo[ 4, 5- ¢] qui nol i n-4: ami ne as a
sol i d, mrpemmmlmlzmemaml@p%anddyﬁmmt@iﬁm psic3 3 Hepit ) forgichoupsegt 5.
0 . . . . 1

(300 ez, R euis” 488 pechon s el danf(Mpr el plipend f 1T
(d, J= 8. Whickiime lanklysis idfated the pFesendd.of stz produdy with padteqted anjine: groUP. Hz
1 H, 7.24-7.31 m.2|—gJ 58 (s, 2 .
77 Dielinschop Mhpgire i flierchah Rapede g catlypband e Gltte wag goatsd gih,
7. 5Hz, 2H) godhmBRieoid: (1 RL(ILBEY 18 &ethandl} fof abald 68 houf BrrembS6the piotécling
1139 cmi 30 HRVS (El). calcd for G 9H26N60 (M ,348.1699, found

348 1700. &0ups3 ThesrcHon SHaE 325 &Mwﬂﬁéﬂn@%@? BUFSTERG njedesdue was

purified by column chromatography eluting with 1/1/1 ethyl acetate/methanol/hexane to

provide 0.235 g of a solid. This material was stirred with hot toluene and then filtered to
remove insoluble materials. The filtrate was concentrated under reduced pressure. The

20 residue was triturated with isopropanol and ethyl acetate to provide 61 mg of 1-{2-(3-
pyrimidin-2-ylpropoxy)ethyl]-1H-imidazo{4,5-c]quinolin-4-amine as a solid, m.p. 126-
127°C. ‘
Analysis. Calculated for CisHzoN6O: %C, 65.5; %H, 5.79; %N, 24.12. Found: %C,
65.65; %H, 5.78; %N, 24.15

25 'H NMR (300 MHz, DMSO-d6) & 8.66 (d, J=4.7 Hz, 2 H), 8.14 (s, 1 H), 8.08 (4, /= 8.0
Hz, 1 H), 7.62 (d, /=82 Hz, 1 H), 745 (t, /= 7.0 Hz, 1 H), 7.24-7.31 (m, 2 H), 6.58 (s, 2
H), 477 (, J=4.7Hz,2 H), 3.84 (t, J=4.5Hz, 2 H),3.42 (t, /=62 Hz, 2 H),2.82 (t, J=
7.5 Hz, 2 H), 1.89 (m, 2H)
IR (KBr) 3302, 3187, 2868, 1637, 1561, 1418, 1139 cm”

30 HRMS (ET) caled for CoHzeN¢O (M) 348.1699, found 348.1700.

—
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1-[ 2- (3- Pyri di n- 4-yl propoxy) et hyl ] - 1Hi ni dazo[ 4, 5- ¢] qui nol i 3-14448A0%e
NH2 N Part A 5 Using the general nethod of Exanple 4 Part B N, N-(bis
benzyl yl)-1-]2-

(2-pr o%ﬁ%{)@)@et hyl ] -1 Hi mi dazo[ 4, 5-c] qui nol i n- 4- ani ne FETOEOY7Y 74
mmol) was reacted with 4-bronopyridine (0.8 g, 4.12 nmol) to provide
1.47 g of a mxture of nono and di benzyl oxycar bonyl protected ’
1-{2-[ (3- pyri di n- 4-yl prop- 2- ynyl ) oX/PePIA } - 1H

i m dazo[ 4, 5-c] qu R NV?m 8846
(m 3 H, 8.43 (gm Pwd‘ln Wi@'@]zox}f%ﬂl% @9@4%%”1 % ©722-7. 28
(m 5H, 7.14-7.17 (m 611), 5.12(3, 5.00 (t, J-50Hz 2
H, 4.45 (s,2H),4.12(t,J=4.0Hz, 2 (CI) for C36H29NsGs niz 612
(MHa), 568, 344 Part B 15 Pall § mY¥rydr oxi de (0.57 g of 20% on
carbon) was added to a solutig 'Ne material fromPart An

nmet hanol (-10 nL). The m xture h ogenated at 50 psi (3.5
Kg/cnR) for 5 hours. More catal st (0.07 g) was added and the
hydrogenation was continued for anotherhour. The reaction mxture
was filtered to renove catal yst and the ter cake was thoroughly
washed with nmethanol. The filtrate was concgntrated under 20 reduced
pressure. The residue was purified by colu hr omat ogr aphy el uting
with 6/3/1 ethyl acetate/nethanol/hexane then triturated with
diethyl ether to provide a solid. This material was further purified
by col unrPaghk onat ogr aphy eluting with 911 di chl or onet hane/ et hanol

th de 0..2
by 31 ma y1 S R Feliod P ESdie i 23 057 Derzdompremend 1 42
sol i d, m@pmwﬁylaﬁy)mmusﬁmaammﬁcmﬁ@m&aﬁém B@Wdﬁﬁ@}%ﬁm
Anal ysi s. OH2INSQO, %, 69. 14; 9%H AN, 20. 16.

Found: & Cglélg"l'l’%i %gﬁq];"%%ﬁ e (Ofe, 417 mool)tp RNF@d(eéO‘fy M-fzﬂ mwe,@ﬁ gYns
8.29 (dd,and @ BonBylofydridhyl Rotkbted 8- 336(Symidin-SY1préb-3 i HoxyJethyl}-17-
" imidazo[4,5-c]quinolin-4-amine,
10 '"H NMR (300 MHz, DMSO0-d6) 5 8.46 (m, 3 H), 8.43 (s, 1 H), 8.12 (m, 1 H), 7.72-7.76
(m, 2 H), 722-7.28 (m, 5 H), 7.14-7.17 (m, 6 H), 5.18 (s, 4 H), 5.00 (t, /= 5.0 Hz, 2 H),
445(s,2H),4.12(t,J=40Hz, 2 H)
MS (CI) for C36Hz0NsO5 m/z 612 (MH"), 568, 344
Part B
15 Palladium hydroxide (0.57 g of 20% on carbon) was added to a solution of the
material from Part A in methanol (~10 mL). The mixture was hydrogenated at 50 psi (3.5
Kg/cm?) for 5 hours. More catalyst (0.07 g) was added and the hydrogenation was
continued for another hour. The reaction mixture was filtered to remove catalyst and the
filter cake was thoroughly washed with methanol. The filtrate was concentrated under
20 reduced pressure. The residue was purified by column chromatography eluting with 6/3/1
ethyl acetate/methanol/hexane and then triturated with diethyl ether to provide a solid.
This material was further purified by column chromatography eluting with 9/1
dichloromethane/methanol with ammonium hydroxide to provide 0.20 g of 1-[2~(3-
pyridin-4-ylpropoxy)ethyl}-1H-imidazo[4,5-c]quinolin-4-amine as a solid, m.p. 160-
25 162°C.
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=82 H, 1 H, 7.62 (dd, J= 7.1, 1.4 Hz, 1 H), 7.45 (dt, 33148 200 7

Hz, 1 H), 7.23 (dt, J = 56.7, 1.3 Hz, 1 H), 6.91 (dd, J= 4.4, 1.3

Hz, 2 g(s,zH),4.81(t,J5.0Hz,2H),382(1;,g 51040
6054893 CTNISi1/48704

He. 2% %@8“, J=7.6H, 2H, 3.28 (t, J =6.1

211), 1. 64(m 2 lR(KBr) 3418, 3100, 1698 1595 1531, 1094 767 .cn?

HRI\/IS(

A | lyfglas' EShclilea T RONE, 671, %L %09t OaMi %038 Fudnd! vit)

1- [2 (3 Ryrizdedms, 4-00t pDROXY) et hyl [ - 1H-im dazo[4 5-c] qui nol i n-4-am ne
NH2 N Part A’ Under a ni'trogen atnosphere

N, N- ( bi sBERNMRI30 Ml BMSO-6) $8.29 (4.7~ 2.6, 1.8 Hz, 2 H), 8.18 (5, 1 H), 8.11 (4, J

ol ) e At B L o7 Lok ) 705 (40 5 68 £P R B $2atells
nol 3, argl,2: mggm)usml(azw@m& mHz, 25H)1,6 ﬁmlz)ﬂ)ywee(wmswmzam t he

resul ti n% honobgeneaus i Xt i odi_de
(0-036 gyb-Ei i SRR 3B 4 foofHna B B8 iipkr 6AdPhaih: 16 300 o)
wer e add 1 r hesqane i Xture was partitioned
bet ween gﬁhl{'lﬁfr (;ﬁeltsa?leo%gﬁygngsggqﬁjgéug@go udri]r%i bi carbonate. The organic
fraction M&@Qm&d\@n(ﬁtoﬂi{m@(1\/1'3)'34&176&96011116@&@:1667 um sul fate and

t hen concentrated under reduced pressure. The residue was purified
by col umm chromat ography eluting with 1/9 hexane/ ethyl acetate to
provypde 0.9 g of a m'xture of rmncExamgleqﬁ benzyl oxycar bonyl
protected 1-{2- ridin-2-ylpro

ynyl ) oxy] et hyl } {EH-’ﬁp %{Ylpr@%]”&@}yaﬂolff“ﬂn@% Arelausnolinf-agpipe 2005 WO
02/ 46193 PCTI US01/ 46704 'H NWVR (3¢4) MHz, DVBO-d6) 8 8.50-8.54 (m 2
H, 8.44 (s, IM 8.12 (m | H), ?1 7.77 (m 3 H), 7.34-7.39 (m 1
H, 7.23-7.29 (m 7 H), 7.14-7. 5.19 (s, 4 H, 5.01
(t,J=4.6Hz, 2H), 4. 46(s, 2H), 4. 10 J %Hz 2H) M5 (C)) for C36H29NsGCs
mz 612 (MH), 568, 460 5 Par aII adi um hydroxi de (0.776 g of 20%

n of dhe
O~

N
4 \
—

Part A
Under a nitrogen atmosphere N,N-(bisbenzyloxycarbonyl)-1-[2-(2-
15 propynyloxy)ethylj-1H-imidazo{4,5-c]quinolin-4-amine (2.5 g, 4.68 mmol), anhydrous
acetonitrile (20 mL), triethytamine (1.7 mL, 12.2 mmol), and 2-bromopyridine (0.5 mL,
} 5.14 mmol) were combined and the resulting homogeneous mixture was heated to 40°C.
Copper (I) iodide (0.036 g) and dichlorobis(triphenylphosphine)palladium(II) {0.066 g)
" were added. After 18.5 hours the reaction mixture was partitioned between ethy] acetate
20 and aqueous sodium bicarbonate. The organic fraction was washed with brine, dried over
magnesinm sulfate and then concentrated under reduced pressure. The residue was
purified by column chromatography eluting with 1/9 hexane/ethyl acetate to provide 0.9 g
of a mixture of mono and di benzyloxycarbonyl protected 1-{2-[(3-pyridin-2-ylprop-2-
ynyhoxy]ethyl}-1H-imidazo[4,5-c]quinolin-4-amine.
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material fromPart A in nmethanol. The m xture was hydr ogenaﬁédwgtm%S
psi (3.2 Kg/cn2) for 2.5 hours. The reaction mxture was filtered
to renqyg O*cfﬁ fkyst and the filter cake was thoroughly washed with
net hanol . Piltrate was concentrated under reduced prBSHUS®/46304 o
provide a glassy solid. This material was triturated with diethyl

et her and_hexane containing a small anmount of toluene. The

resul ting B0048Hz, LZO ) B.5018.%4r (e, 23D, Bl (s, HH), 8 2ltn, TEE; 7.71-
ht4 h fied b

ot um_cr bhh 85 SRR, 1 18, 2 oIR8 iRy BRI AL R e eh

a few dr dp8l @f/= amﬁmnmmm(spxmm 1o o RaR, 28y of

|1m[ gagg[ %g (@3 2%%1{?9#0 i%ﬁ %Egblﬁ%g m p. 138-140C. Anal ysi s.

Cal csil at q@f@r C20H2, N50(H20)t|s %C, 68.43: %, 6.15: 9%\ 19.95.
Found: 9C, 68.47. % 5.95 &, 19.63 'H NVR (300 M4z, DMBO- d6) S
8.41 (d, J= 4 Palladium hydrpyide §.1% g@fzo% o) qarl®m) vag &ﬁdedtnﬂso’iunohlbft}k H)

7.63 (d, 4

3207 5 i b Fort & gl ptndnoy  hs wa Fygroifuted i 45 5o 3.2 g

az H)2 ) 639°3r22 8 houts.-Thié réackian mixﬂd)atwa? ﬁg&;ﬂHgo rg%{)ovéz‘aag%lﬂstt 4dd e ﬁltér cakéﬁ)ls
1.75(m 2 ‘ﬁ#ﬁ%ﬁ?@%%@m%E 73’?5@“‘%’3980011539%&811!!4@ redpsqd RrRgsure
HRVED ( El Yo pidhvide afpissycadBd2 i 52 31
MAR 2((305)t?/\o 02/ Zag%s% PCT/ %%ﬁ%%%%xanpad Wi iy P it o e

1- { 2- [ 3- Ceutainpg asmall amapny crfrtg]pg;@ym 1egulting powder was isolated by filtration and
A B, A ol 45
propyny| cRpmatdgydphy E}H-tmgwmlaﬁﬂ[ dicleoromgthansinkthario] aﬂﬂ:fa&'e& Jroppof), 6.08
ol sz db e Seman e LIS, S SiniTan e (2
contfi ned imafidzdj45tdehitclind0mine@p P eslid| Alp. i oEli4teC.
Analysis. Calculated for CooHy NsOe(H0) 150 %C, 68.43; %H, 6.15; %N, 19.95. Found:
%C, 68.47; %H, 5.95; %N, 19.63
'H NMR (300 MHz, DMSO-d6) 5 8.41 (d, J=4.4 Hz, 1 H), 8.16 (s, 1 H), 8.10 (4, J=7.7.
Hz,1H),7.63 (d,/=8.4 Hz, 1 H), 7.54 (dt,J=9.7,1.7 Hz, 1 H), 7.43 (1, J=7.3 Hz, |
20 H),724(t,J=75Hz, 1H),7.13 (t,J=5.5Hz, 1 H), 6.93 (d4,J= 7.6 Hz, 1 H), 6.59 (s, 2
H),4.77(t,/=51Hz,2 H),3.82(t, /J=5.5Hz, 2 H),3.34(t,J=63Hz,2H),2.57(t,J =
7.3Hz,2 H), 1.75 (m, 2 H)
IR (KBr) 3361, 3302, 3188, 1638, 1526, 1119, 751 cm’!
HRMS (EI) calcd for CooHzNsO (M) 347.1746, found 347.1747.

25
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10 (0..046 g) and di chl orobi s(tri phenyl phosphi ne) pal I adi um (3 it MAR 2003
(0.085 g) were added. After 2 hours the reaction was stopped and
the solys renoved. The crude product was purifi egdyy&lod
chromat'ography eluting with 8/ 2 ethyl acetate/hexane to provide -2 g
of a mxture of nono and di benzyl oxycar bonyl pr ot ect ed

1-(2-{[3-(1, 3-thiazol -2-yl ) prop- 2: M égx

et hyl) - 1H-|mdazo[450]qU|noI|n4 R} 15 "H NWR (300 MHz,
DMSO-d6) S 8.44 mlﬂhaz 4l 115.4!.—&”]3 89
(d, J= 3.2 Hzlgzglﬂ?gmghéﬂéﬁﬁ@g éth@ il Oﬁé 7 (m 2 H,
7.23-7.28 (in, 6 H, 7.14-7. 17(rH"14I—|) 520(s 4H) , 500(t J=5.0Hz, 2
H, 4.52 (s,2H),4.09(t,J=5.5 HANMS (A) for C24H27NsGsS mz 618
(MH ), 475,466 20 Part B Pall agi uth hydroxide (-2 g of 20% on
carbon) was added to a solutign of THe material fromPart Ain

nmet hanol . The m xture was hyd atéd\at 45 psi (3.2 Kg/cnR) for 3
hours. Mre catalyst (0.3 g) was addedgw ce and the hydrogenation
was continued for a total of -25 hours. \The reaction m xture was
filtered to renove the catalyst. The 25 fityrate was concentrated
under reduced pressure to provide 1.3 g of pono benzyl oxycarbonyl
protected 1- {2-[3-(1, 3-thiazol-2-yl)propoty]lethyl)-1Him dazo[4,5
53 31 MAR 1005 WD 02/ 46193 PCTIUSQO /46704 clquinolin-4-amne. This
material was conbined with nethanol (5 nL) and sodi um nethoxide (25
mL of 25%in nethanol). The resulting mxture was stirred for 3
dayss Thearrgaction m'xture was concentrated under reduced pressure

th ified by. T terial
A5 11 tur at ed Wt PRERERAO B R S Ry P2 0. 58 g of
1-{2-[3- (ﬂroﬁynymxy)kﬂiyiﬁm&iampow]qmdwﬁ% ahhm (Hziagze [08 nEme),@uhydatnisn-

4-am ne as ol I m p.. 134-135C.. Anal y Cﬁgn ated .for
ClsH19N5 a8 «i@eﬂedfowm%(ﬁsnb)z eipylaming @2 kg andgy 20, o,

?_Zg 4Nm8/1%§11 tﬁbiaz&f; (g'%ﬂﬁ%ﬁ %Q@' rMiBl) w"e’l\é%@m@ﬁbed &@héa&d(@ 80°t |'(ﬁop & (I)Qodlde
(t, 10= 7. (1) (14.6 ,g) am}g1pmmopg(t(1phen§alph@-pmn¢;pauagx@ (H)doggs g)swerg agged. Adter
4 79( t,J= 2 hours the |_Qacgo gst Stgpped gn'ézﬂxg k&lve%t 464 redicled 'ﬂe%'iﬁde%r&ﬁu was— (- 8
purified by column chromatography eluting with 8/2 ethyl acetate/hexane to provide ~2 g
of a mixture of mono and di benzyloxycarbonyl protected 1-(2- {[3-{1 3-thiazol-2-yl)prop-
2-ynylloxy}ethyl)-1H-imidazo[4,5-c]}quinolin-4-amine.
15 'H NMR (300 MHz, DMSO0-d6) 5 8.47-8.50 (m, 1 H), 8.44 (s, 1 H), 8.11 (m, 1 H), 7.89
(4, J=3.2 Hz, 1 H), 7.85 (d,J=3.3 Hz, 1 H), 7.31-7.77 (m, 2 H), 7.23-7.28 (m, 6 H),
7.14-7.17 (m, 4 H), 5.20 (s, 4 H), 5.00 (t, /= 5.0 Hz, 2 H), 4.52 (5, 2 H), 4.09 (, /= 5.5
Hz, 2 H)
MS (CD) for C24H;:NsOsS m/z 618 (MH"), 475, 466
20 Part B
Palladium hydroxide (~2 g of 20% on carbon) was added to a solution of the
material from Part A in methanol. The mixture was hydrogenated at 45 psi (3.2 Kg/cmz)
for 3 hours. More catalyst (0.3 g) was added twice and the hydrogenation was continued

for a total of ~25 hours. The reaction mixture was filtered to remove the catalyst. The
25 filtrate was concentrated under reduced pressure to provide 1.3 g of mono
benzyloxycarbonyl protected 1-{2-[3-(1,3-thiazol-2-yl)propoxyJethyl} -1 H-imidazo(4,5-
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Hz, 2 H), 1.83 (m 2 H IR (KBr) 3458, 3358, 3295, 3191, 164d,MAR 2003
1538, 1121, 752 cm' HRMS (El) calcd for CL8HLINSCS (M 353. 1310,

found 39 0kAEMH3 15 Exanple 8

1-[ 2- (3- Pyri di n- 3-yl pnpoxy) et hyl ] - 1Hi mi dazo[ 4, 5- c] qui nof FHUSOLM™RL
Bis(trifluoroacetate) 20 Part A Under a nitrogen atnosphere N, N-(bis
ten-butyo

propynyl o%%?@?ﬁl%%ahl# Eﬁ?ééﬂtgf‘ﬂ‘@s CPGHmEd With methapel(é ugld and sediurg. 75
mmol) 3 meimdsity (45D6! ¢SS mBihadol] THE Bk ing iR WAATAE (o1 £,

and acetonitrile (15 nL) were conbi ned
Copper (| 174 T52fitign mugsturesves coggepgammgrmm@@rcssure and then purified by

wer o added Fhompa e RRe TN ey BRbaTlt luraRaisiedubi e i da
o Sorml et s 8o (s i sspenom ey P45 R
e PUERRY Gl grigpecuct e purified by

chr omat ogr apl : ng first with dichloromethane and
then wi t hARSYsS. QhakoblaeddORCHEMNLOBI%ENSL. )7, vaH, BL4Y baE 18826 Fothdobe@

m xture of i, rofected and unprotected
1-(|25[(3i§gfyﬁ’m&/ﬁa=5é 5 N . | 200

nyl ) oxy] et tyvirt i p 4 :
DVBO. d6§/ S 8. 54(3? b M %W?bﬁﬁ@l%&?%b@@@%@ f‘éﬂ )%‘9’5043( 3t
(H) m 1?1 5%,7571. (G\E]i{ 7 378HE HR THB.(t, 7 =541 Hd, 1 Hy; 7236, biz= 8. A1) 1 HY 633 (6, 1),
2H) , 4. 40(43'?92%)(:4?'6'3%%395?-6%‘: SEf-SHR2ED, 141 J = GHLA ), 286 (1, J=7.8
C30H33N5 (M, ), 544 (taMHT) . 444, 344 10 Part B A solution of the

mat eri al &rggrP%%%A i n_net hanol was conbined with catalyst (0.7 g
of 10% paRi&E 383%: B9, 34 164k 1838« 12le 7§%aemhydr ogenat ed at 45
psi (3.2 HKdk ¢ t ved by
filtration anggg)ﬁgkgif?rf?‘g?}emv\i%%&ggﬁg'é%iqg%ugg’%é%‘é@@r educed pressure
to 6§ovi de 0.67 g of a mxture of di-BOC protected 15 and

unpr ot ect ed B o8 ‘
1-[2-(3-pyridin-3-yl propoxy) et hyl ] - PRy dazo[ 4, 5-c] qui nol i n-4-am ne
: 1-[2-(3-Pyridin-3-ylpropoxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine

Bis(trifluoroacetate)
NH,
N7 N\>
| Ay
o]
7 3
N

20 Part A
Under a nitrogen atmosphere N,N-(bis tert-butyoxycabonyl)-1-[2-(2-
propynyloxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine (1.75 g, 3.75 mmol), 3-
iodopyridine (0.85 g, 4.13 mmol), triethylamine (1.4 mL) and acetonitrile (15 mL) were
combined and then heated to 60°C. Copper (I} iodide (0.03 g, 0.15 mmol) and
25 dichlorobis(triphenylphosphine)palladium (II) (0.05 g, 0.075 mmol) were added. The
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H, 8.39-51448 1005 |

HNIVR(SOO MHz, DMBO-d6) 6 8.50 (d, J= 7.3
|

Hz, 1
8.29 (s, 1H) 807(d J=8.4 H, | H, 7.71-7.75 (m 2 H),
731(m1

2

7. :

H), 4 9§"QJ2J4639%H2 2H) 3 88(t, J=5. OHz, 2H), 3. 32(t, J=5. 9Hz P5USPI4EE 5
:75Hz 163(m2H) 130(s 18 H, 20 Ms (C) for
C30H37N505 n12 548 (WMH ), 448, 348 Part C Under a mtrogen

at nos phereachorWaREQEnlete afterci miznies. BThvaﬁglve@tﬁmefferemw ndegyedused us

it ur ¢ PRgete e erhd pRits ab b33 sehins i il e bR O
ver e r endgvitdigioroedthenda@sher wils 98/2 dlclﬂommeelmndfmthmsl) ta prbudat .26l
Vacuum ot et R pfecB Aot S AR TR Y BERAT al ze

firss frqﬂynmg%gmqp.wi ahg@bgl 5-dadinbhes-atrisem di chl or onet hane/ net hanol

to rovi
P e JE VMR A3 BMTO-66 Botecl ). &40 %48 (12 F. A 4w 1D, 8.6

bis(trifl t
Soto. Neeh B9 Tumy 10 1t LR e ) Mg R f . R A B
uC, 49. slp,mmzo&,azi) qmg(g%z 60 BE, 239), m;z(gwgﬂ()),\é\ogogg?%gs 21 850
PCTI USO1 s , 8.
(s, 2 H, ﬁ%@? ?%ﬁv‘n‘ﬂgﬁﬁ%% (d, J= 7.4 Hz, 1
H , 1@73-pznz§(m 2 H, 7.55-7.58 (m 2H) 4.90 (t, J= 4.9 Hz, 2
H) 3.86(t, J=4. 8Hz, 2H), 3. 35(t, J=6. 1Hz, 2H), 2. 49(t, J= 7..0

2H) 1. 67( mépsolytyonmf the maierjal SopyPagy m 1299@0 waocomigeed willpgatalysp o
c n" HR3§7(gElf )| OQ%aﬁgdlmron%ﬂhﬁqm(Mﬁmg‘ %hs Né@gen&t@&’msejﬂ? 3h743.

" 1 [ 2 ( 3- Kg/em}) don? Bougs. jFhesetlystwineinovdd Ly fildation[and thedjlate wes i n- 4- ani
ne N2 l%on&nﬁgtcd under reduced pressure to provide 0.67 g of a mixture of di-BOC protected

15 and unprotected 1-[2-(3-pyridin-3-ylpropoxy)ethyl}-1H-imidazo[4,5-c]quinolin-4-amine.
'H NMR (300 MHz, DMS0-d6) 5 8.50 (d,J= 7.3 Hz, 1 H), 8.39-8.486 (m, 2 H), 8.29 (s,
1 H), 8.07 (d,J=8.4Hz, 1 H),7.71-7.75 {m, 2 H), 7.46 (d,/=8.5Hz, 1 H), 7.31 (m, 1
H),4.94 (t,/J=4.6 Hz, 2 H),3.88 (t,J=5.0Hz,2 H),3.32 (t, J=59Hz, 2 H), 2.38({ J=
7.5 Hz, 2 H), 1.63 (m, 2 H), 1.30 (s, 18 H),

20 MS (CI) for C3oH37NsOs m/z 548 (MH™), 448, 348
Part C

- Under a nitrogen atmosphere the material from Part B was combined with

anhydrous dichloromethane (5 mL) and trifluoroacetic acid (5 mL). The reaction mixture
was stirred at ambient temperature for 1 hr. The solvents were removed under reduced

25 pressure. The residue was triturated with diethy] ether, isolated by filtration and then dried
in a vacuum oven to provide a tan solid. This material was recrystallized first from
isopropy] alcohol and then from dichloromethane/methanol to provide 0.40 g of 1-[2-(3-
pyridin-3-ylpropoxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine bis(trifluoroacetate), m.p.
134-136°C. |

30 Analysis. Calculated for CyoHz 1 NsOe(CHF30,),0(H,0)1: %C, 50.08; %H, 4.23; %N,
12.03. Found: %C, 49.87; %H, 3.82; %N, 12.16
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Part A Using the general nethod of Exanple 8 Part A, except3t‘|mz{m§e
reaction tenperature was raised to 80C, N, N(bis
tent-b onyl)-1-[2-(2-
pr opyn%%{g?ﬁyl ]-1H i ni dazo[ 4, 5- c] qui nol i n- 4- ani ne (2. BCH/USBL/46304
mmol ) was coupled 15 with 5-bronopyrim di ne (0 94 g, 5.89mml) to
provi de 1?_{5]? ﬁfo m(@gg tert- but o%écar bonyl ) - 1-
{2-1(3-py B 9-4p) 01909583 bﬂH}S—iﬂlﬂi R2rH)I 8234} /5= 7.7 H, 1
c]qU|noI| ( 64
(& 2y P s TR PR e R R B 2 o e e 3
7. 68 7. 72H1ﬁ1862t,w)=4&m92HD 3.35 (5 J5= €11 Hz, 2 H),1949 @ .437.0 %z, 215)1.6 Al ©
20 (t,J= 1.32 (s, 18 H) M5 (C) for C29H32N6C6 Nz 54
(M), 445, 345 Part B A nethanol solution of the material from
Part 5A waR (EBrpBazT 3012 hssatmbythsi 3%20,pb§EmAUM On carbon, palladi um
hydr oxi de_and 10% al | adi um on rbon were used in 56 31 MAR 2005 WO
" 02/ 46193 euC@Huéb@sﬁhgmﬂ'éhmh;o@en@mb?ﬂad to provide 0.60
g of NN N-(bis tent but oxycar bonyl )-1-[2-(3- .
pyri m di n-5-yl propoxy) et hyl]-1H i m dazo[ 4, 5-c] qui nolin-4-amne. 'H
NVR (300 MHz, DMSO d6) S 8.98 (s, [Exkfnple®. 48-8.52 (m 1 H), 8.45 (s,
2 H), 840(5, 068 70-7.74 (m, H, 4.94
(t, J =5 1 HA %@3’ Ymﬁ‘ PT°EP&$e§’YBIT)|%m§a@M-cmn@hnﬂrﬁmme H) |
2.34(t J= 7.3 Hz, 164(mH2H) 1.29 (s, 18 H M5 (C) for
C29H36N605 m z 549 (M—|+) 449, 349 Pﬁrt C Using the general nethod
of Exanple 8 Part C, the mater| y rogn Part B was hydrolyzed to
provide 0.14 g of
1-[2- (3-pyrimdi n-5-yl propoxy
clquinolin-4-amne, mp. 159-16%C ahysis. Calculated for
C 9H20N60( C2HF302) vi o( H20) Jt 4: %L, 63 . %1, 5.70; 9%\, 23.06.
Found: %, 63.47; %, 5.35; %\, 22.88 'H\NWR (300 MHz, DWVSO d6) S
8.98 (s, 1 H, 848 (s, 2 H, 8.19 (s, | 8.15 (d, J= 8.0 Hz,
11i), 7.63 (d, J=8.6 Hz, | H), 7.46 (t, .0 Hz, 1 H, 7.28 (t,
J=8.4 Hz, 1 H),
10 N=r

Part A

N
yI] H-i m dazo[ 4, 5- 10

7

Using the general method of Example 8 Part A, except that the reaction
temperature was raised to 80°C, N,N-(bis tert-butyoxycabonyl)-1-[2-(2-
propynyloxy)ethyl]-1 H-imidazo[4,5-c]quinolin-4-amine (2.5 g, 5.36 mmol) was coupled

15 with 5-bromopyrimidine (0.94 g, 5.89mmol) to provide 1.59 g of N,N-(bis tert-
butoxycarbonyl)-1-{2-[(3-pyrimidin-5-ylprop-2-ynyl)oxy]ethy}} -1 H-imidazo[4,5-
c]quinolin-4-amine.

'"H NMR (300 MHz, DMS0-d6) 8 9.19 (s, 1 H), 8.64 (s, 2 H), 8.44-8.47 (m, 1 H), 8.40 (s,

1 H), 8.02-8.06 (m, 1 H), 7.68-7.72 (m, 2 H), 4.99 (t,J = 5.0 Hz, 2 H), 4.43 (s, 2 H), 4.10
20 (t,J=52Hz 2H),132 (s, 18H)

MS (CI) for Cy0H1nNeOs miz 545 (MH"), 445, 345

Part B

A methanol solution of the material from Part A was combined with catalyst ( 5%
platinum on carbon, palladium hydroxide and 10% palladium on carbon were used in
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15 6.79 (s, 2H), 4. 81 31 MAR 7005
(t,J=4.8Hz, 2H), 3. 84(t, J=5. 1Hz, 2H), 3. 35(t, J=6. OHz, 2H), 2.43 (t, J=

7.4 Hz 69 (m 2 H IR (KBr) 3310, 3132, 1647,

1403, i‘i‘g‘%{%ﬂ?}mws (EI) calcd for CLOH20N6O (M) 348. 16%%"3%5%"

348. 1695 57 31 MAR 2005 WD 02/46193 5 PCT/USO / 46704 Exanple 10 1-

{2-[(1-Benzyl -1H 1, 2, 3-tri azol -4-yl ) met hoxy] ethyl }

-1H i m dawsepdsidn) afd hudwgﬂnatnétoq:ro'ade 0160 gypfiNgEAdis rardeutoxycarbonyl)-1-[2-(3-

! oo S el SRR g 1 oL
benzyl oxygapiR yédw&riw%aswwvtsoxmeg Jrsﬁk)sz i 1 gaPcwmfs‘B B), 330 (s,

c] qui nol i n-4- am ne hydr ous t ol uene nL) and

benzyl adilide806-899 (m, 1 I@ 120ﬂﬁél()n, é%ﬁhlﬁéd B d Hed 82 -fn5é’rﬂfa| I

bat h_ at C,f t trated
uﬁdef‘ are 838[(‘&2&#39 ‘g(t’p}-row c}g{ ﬂiegz{]p nm;ﬁﬁgg\fgqgg}@gaﬁnor? ePart

B 15 SOdIWImE&@&bHﬁNGGﬂi;&SED(MH*}ZE%BHWEt hanol , 9.52 mol) was
added to a mxture of the material from Part A and methanol (20 ni).

The reactt®8f mi xture was allowed to stir at ambient tenperature

over ni ght - and Usiigfind fentfil nfeftiod BREKAAL]S PRAC the RAUGE ol BBl | O

provi de a dark oll. was purified by colum chromatography

el uting \iydiol o8 rerhvide 0. 141g ofil dR(dpyvmidieda oy iyl LA md@m[4§e| | ow
oi | 0The |I s 20 treat?gg\{\étoe 1.0 M hydrogen chloride to provide a
pi nﬁ sol i PFa™as recrystal lized tw ce fromacetonitrile

and the rﬂaﬁn&stsl cglc@mdtf@ﬁc,mNgtbé(egmsmznmvatzonm W%Ce63.27; %BRC. 104N,
hours to provide 0. of xture of the regio isoners of the

desired FRW.dound: g/oc 47 o1, T145; 9N, 25,88
'H NMR (300 MHz, DMSO-d6) 5 8.98 (s, 1 H), 8.48 (5,2 H), 8.19 (s, 1 H), 8.15 (d, /=
8.0 Hz, 1 H), 7.63 (d, J= 8.6 Hz, 1 H), 7.46 (t, J= 6.0 Hz, 1 H), 7.28 (t, J= 8.4 Hz, 1 H),
15 6.79 (s,2 H), 4.81 (t,J= 4.8 Hz, 2 H), 3.84 (1, J= 5.1 Hz, 2 H), 3.35 (£, J = 6.0 Hz, 2 H),
2.43 (t,J= 7.4 Hz, 2 H), 1.69 (m, 2 H)
IR (KBr) 3310, 3132, 1647, 1582, 1531, 1403, 1117 cm”
HRMS (EI) caled for CsHaoNsO (M) 348.1699, found 348.1695
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ni xture containing both 31 MAR 2003
I-{2-[(1-benzyl-1H1,2,3-triazol -4-yl)nmethoxy]ethyl)-1H

i m dazq&ééngiggw nol i ne- 4- am ne hydrochl ori de and

1-{2- bénzyl-1H1,2,3-triazol-5 58 31 MAR 7005 WO 02/ BET@501/46704
PCT/ USO| /46704 yl) rret hoxy] et hyl }-1H i m dazo[ 4, 5- c] qui nol i ne- 4- am ne
hydrochloride, as alight pink crystalline solid, mp. 209-211 C
Anal yS| s Cal cul ated for C22H21N7OEzamgple 18C1 . 0. 615 H2O %C, 59. 35;

((%;00 i 1002 (B 5501;,9@.mze;a-q_g%%&oéﬁ@y@:ﬁﬁ.ﬁ@m@%ﬁc?x{hao%n's% _NXR
HZ

, 798(s 1H), 83 (abime{hydﬁfeﬂlo&dé-lzl ,771(brt

J=7 7.40 m 5

(s, 7 88 ]‘ Hsl(kéef%ﬂ-lgi l% fwm} S%W%%mo’@gﬁ-@ Lﬁl@lwﬂ[ Mgmp@mez#

, 3.95 (t J=4.9 Hz, 1.88 H), adifehydtochidmae 1 Hz, 0.1211) IR (KBr)
3152, 2638, 1672,1605,1126 cm-1 10 HRVS (El) cal cd for C22H21N7O (M
399. 1808, found 399. MQ)2. Exanple 11 1-[2-NH
1-[(Pheny|su|fany|) B h N -1H1, 2, 3- tl‘laﬁ
i dazo[ 4, 5- c] qui nol lne 4-\am ne 1+5
1-[2-({I-[ (Phenyl 2 met hyl ]-1H 1, rNazol - 5-yl } net hoxy) et hyl
]-1Himdazo[ 4,5 [he-4-amne 2 ar t Under a nitrogen

at nosphere, anhyd ugne (20 nmb), N'N-(bisdert-

but oxycar bonyl ) - 1-[ 2- ( 2- pr nyl oxy) et hyl]-1Him dazo[ 4, 5-c] qui nol i n-
4-amne (1.0 g, 2.1 mol) a azi donet hyl phenyl NTde0.61 ni,
4.3 mmol) were conbi ned and Megted 59 31 MAR 2005&4&0
PCTI US01/ 46704 at reflux for NN2~hours. The reaction m xbh&Fe was
allowed to cool to anmbient tenmpgrature and then it was concentrated
under reduced pressure to proy a brown oil. This materi al

5

Nyl } met hoxy)ethyl J-1Him
N

Part A
N,N-(Bis benzyloxycarbonyl)-1-[2-(2-propynyloxy)ethyl]- 1H-imidazo[4,5-

10 c]quinolin-4-amine (1.5 g, 2.81 mmol), anhydrous toluene (30 mL) and benzyl azide (1.3
mL, 9.12 mmol) were combined and heated in an oil bath at 100°C for 28 hours. The |
reaction mixture was concentrated under reduced pressure to provide crude product as a
brown oil.

Part B

15 Sodium methoxide (2.19 mL of 25% in methanol, 9.52 mmoi) was added to a
mixture of the material from Part A and methanol (20 mL). The reaction mixture was
allowed to stir at ambient temperature overnight and then it was concentrated under
reduced pressure to provide a dark oil. The oil was purified by column chromatography
eluting with 5% methanol in dichloromethane to provide a light yellow oil. The oil was

20 treated with 1.0 M hydrogen chloride to provide a pink solid. This solid was recrystallized
twice from acetonitrile and the resulting product was dried in a vacuum oven at 80°C for 2
hours to provide 0.12 g of a mixture of the regio isomers of the desired productie. a
mixture containing both 1-{2-[(1-benzyl-1H-1,2,3-triazol-4-yl)methoxylethyl}-1H-
imidazo{4,5-c]quinoline-4-amine hydrochloride and 1-{2-{(1-benzyl-1H-1,2,3-triazol-5-
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was purified by colum chromatography eluting with 80/ 20 et MIMAR 1005
acetate/ hexane to provide 0.95 g of product as a clear oil. 5 M5
(a) f &3 N705S mfz 632 (M), 532, 458, 432 Part gpushltdson
of the%rr%t e%ﬁg fromPart A in anhydrous dichl oronethane (15 nL) was
added to a mxture of trifluoroacetic acid (7.4 nL) and anhydrous

di chl or onet hane 56 nL) _which had been chil]led to QC, The reaction
mi xt ur e \idEnetagy lathyl A Hrigddagaldsn-¢lepinolinggtaming drydraehlenides apa Fghhaiakt o
warmto | I gr1oAfter 6 hours the reaction m xture was
washed W%é@gﬁ%%oggfﬁﬁ%%ggxéde_ The aqueous fraction was extracted
with di chhaysisr€akahed f6hE,Hsda0i- 6.951 BCH t @AES He:e %) 6BBhSdH, NS 16N,

Concent r o Bt HEdadbirint sl e oyl e & Coreen o1 The of
was guri fiednay (30!MAR mblrset@g SYRRbYs, 2HL 8.8 (sM H), &8 @EHWHL 1iEm, 15

di chl or onet hane 'to provide a green crystalline solid. is material

was recrys9%i(sl i Had7.8F (bod; J57$0z,d FBndi71 (b tgrd8ike 1 3D125¢ (bet, J57.4iBg Ur e

of the regio,j rs desi . 8. !

cont ai ni ﬁ@ ﬁ%@ﬁ%@?ﬁs ?%ﬁ%?ghg%@%%@grﬁn@ ﬁyﬁ%]@ %ﬂ?‘%’%-ﬁ?’rﬁsazz(%lz- 4-
yl') met hoxy), stasyt, =4 bz 4830 ¥ Dt IRAUIHWDIIRED4- am ne and 1-[2-((1-

[ (phenyl sul f an Iimath IB-IH—l 2.3-triazol-5-yl}methoxy)ethyl]-IHinri
dazo[ 4, 5 Ebﬂ@rﬁa HoP63Re 16T AE 0 1 200t “of t white sol1d. m b.

182-1384C. yRi &'1::&8%@%&13&%@%95 399HAE N6bha 3930901, 24, 9%, 4. 91
ON, 22.72; Fouhd: 9€, 60.94; 9, ~ 4.94; &N, 22.38. 'H NWR (300 MHz,
DVBO-d6) S 8.00-8.20 (m 2 H), 7.87 (s, 0.8 H), 7.60-7.65 (m 1 H),
7.52 (s, 0.2 H), 7.40-7.50 (m 1 H)é.xax Q77.40 (m 6 H), 6.65 (s, 2
H, 5.87 (s, 1.6 H), 5.65 25 (s, O. ﬂ)g 4.83 (br t, J=4.6 Hz, 0.4
"H), 4.78 (42-({1-[(PhehyBulfmyl)inethyt)) 1 H-2,2B0riaml-4dyl fmethoxyethiyl]-1 §-imiddza{4,5) |
3.80-3.90 (m 2H) 1R (KBr) 3322, .3205. 5’?43 1527, 1095 cm 1 HRVS
(El') calcd for C72H2i N70S (M 4§1‘.1“f%‘§‘§? TG 431, 1522. 60 31 MAR
50 550 02/[48 1RAPRGYsB et A - -/ 78-8iaddl-5-ylymethoxy)ethyl]-1 H-imidazo[4,5-

0
-[2- (Benzo[ b] f uran- 2-yl net hoxy) et hyl ] - 1H i m dazo[ 4, 5- c] qui nol i n-4-am
ne c]quinoline-4-amine

NH, NH,
N N ™=
NI > D + - \>

20

Part A
Under a nitrogen atmosphere, anhydrous toluene (20 mL), N,N-(bis tert-

butoxycarbonyl)-1-[2-(2-propynyloxy)ethyl]-1 H-imidazo[4,5-c]quinolin-4-amine (1.0 g,
2.1 mmol) and azidomethyl phenylsulfide (0.61 mL, 4.3 mmol) were combined and heated
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NH2 N Part A .5 Benzyltrinmethyl ammoni um chl oride (0.436 Q) 6&0"“‘ 1005
propargyl bromde (6.07 nL of 80% were added with stirring to a

m xt ur ey@fg2dk@R! or onet hane (185 nlL) and aqueous sodi um gé(%eﬂ/&jgﬁ 60
mL of 50% . 2-(1H 1 m dazo[4, 5-c]quinolin-1-yl)ethanol (10: ) . 9
mrol ) was added to the resulting solution. The reaction mixture was
stirred ratur.e for 21 hoyrs at v:hich time analysis

| te
by HPLC s té&@%ﬁ’ﬁg hoy QFfﬁeﬁaﬂcfen e vas allesked tagpol taambisat temperature

equi val emdndabendit wpSsgpéntRfedinds WhRePHEREraD trdviie h Ofpidl iz
was stirred for F&g&additional 46 hoﬁrs. V\gt e?rwas aaé'g&?jt){l'o%g}eﬁ%ﬁaf

react i on WA BUAS RefumR shyomatoemphe elutisgwith 80/80 ethyheemtpdeaus: thr act i on

was extr aghide 905 B o fioaliliQt QERL@Ne. The organic fractions were
conbi ned,” washed with water and wth brine, dried over nagnesium

sul f at e aM8 (Chdor CoHothOsSanizdb30 (EY+) r3dessd4sy essure to 15 provide a
dark bro lid. This material was purified by flash chronmat ography
(silica ‘gel " eluting with 5% net hanol in dichloronethane) to provide

7.0 g of 1-[2-A suleqoniofieotaterid) Wohr Hart A B Aag@ots dembHileRRht N8 £F) Bas

browni sh sqljd. Part B Under a nitrogen at rmsp?1ere,

1-[ 2-( pr(j’ﬁla 10355BrH o triflueropgetie asid (44 LY end3njwiltons dicklofonethage (¢mP)L
1), try ' : 0 1 hydr

cet b 1) Hep il O 9 The Saclin FIRE ARABON 4D i for 2 hours

2- | dophendithep allowedyto wargi3o ambich) tempoppes A fler 6ihotisd: 18:td8 nBktuR \Was
di chl ] ' | hi diun(1]) (0.148 : dded.
A Ler 1. R e R R A R PO P )

i ndi cat edlidhiabméthene, Fhe tok@iRic VBt SR FRIES Enbidde wa 8RS Wil il drida Sy as
filtered throu hﬂfﬁ{ZS | ayer of Celite(r) filter aid to rehove the

cat al yst Snasp ate, filfeird aug B eonoenivatad updermediged SesveRopODEIM0
mat or ol et it L ad BT Shegrati b Yl A B megeroing
wi t b° 3% iabinieraethaue tol prsiyidsracgresmivayse)line solid. Olhisimafrialiwas redrystaifized
52??3 \(/)V[ g ?; 0'-115 %gp;rtaﬁ%lof%%b%xg @E{'g ot & fnbelrdof ﬁx\é'[rélg’;ic? s grlélo??hlel egire%sprgduct
1.e. a mixture containing both 1-[2-({1-[(phenylsulfanyl)methyl]~1H-1,2,3-triazol-4-
yl}methoxy)ethyl]-1 H-imidazo[4,5-c]quinoline-4-amine and 1 -[2-({1-
, [(phenylsulfanyl)methyl]-1H-1 :2,3-triazol-5-y]} methoxy)ethyl]- 1 H-imidazo[4,5-
20 c]quinoline-4-amine, as an off-white solid, m.p. 182-184°C.
‘ Analysis: Calculated for C22H;)N,0S: %C, 61.24; %H, 4.91; %N, 22.72; Found: %C,
60.94; %H, 4.94; %N, 22.38.
'H-NMR (300 MHz, DMSO-d6) 5 8.00-8.20 (m, 2 H), 7.87 (s, 0.8 H), 7.60-7.65 (m, 1 H),
7.52 (5,0.2 H), 7.40-7.50 (m, 1 H), 7.20-7.40 (m, 6 H), 6.65 (s, 2 H), 5.87 (s, 1.6 H), 5.65
25 (s,0.4H),4.83 (brt, J=4.6 Hz, 0.4 H), 4.78 (br t, }=4.9 Hz, 1.6 H), 4.49 (s, 1.6 H), 4.42 (s
0.4 H), 3.80-3.90 (m, 2H)
IR (KBr) 3322, 3205, 1643, 1527, 1095 cm'’?
HRMS (E)) caled for Co:HaiN;OS (M") 431.1528, found 431.1522.
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5, 3- Ch| or oper oxybenzoic acid (0.65 g) was added in portions33J%N‘Hm5
period of 5 mnutes to a solution of the material fromPart B in
chl orof The progress of the reaction was

TLC. Mo égé&%ﬁ?oroperoxyben20|c acid (2 X 0.2 g) was ngﬂ&g9§§ﬂter
1.5 hr the reaction m xture was washed twi ce wth aqueous sodi um

bi carbonat e, back extracted with chl oroform washed with brine and
t hen concentrated 10 under reducedEiS?TEB de to provi de

1-[2- (benzo[ bj iy {‘ugﬁlt f)tﬁr}xQ_ tly11HH-imidazo[4,5-c]quinolin-4-amine
inidazo[4,5-01 u$%%F%Hﬁ N- Q%X % tef?al &a c] ored under
nitrogen at a reduced tenperatureifhver the vveekend. Part D Under a
nitrogen atnosphere, trichloroacg nsocyanate (0.60 g, 3.18 nmol)

was 15 slowy added via a syrinﬁe tlo & solution of the N oxide from
jzhxolatiles were renoved under
1

reduced pressure to provide 2,
{1-[2- (benzo[ b] furan- 2-yl nmet hoxyYet hyl -OlH-i m dazo[ 4, 5-c] qui nol i n-4-y
| }acetam de as a tan solid. This materiah was dissolved in nethano

Part C in dichloronethane (15
[ or o-

(15 nlL). Sodium nethoxide (2.04 nL, 9.01 | ) was added and the
resulting solution was allowed to stir fo hours. A white 20
precipitate was isolated by filtration an n recrystallized from

acetonitrile to provide 0.22 g of

1-[ 2- (benzo[ b] f uran- 2-yhnet hoxy) et hylj -1 H i m dazo[ 4, 5- c] qui nol
ne-4-am ne,aa of f-white needles, mp. 201-203C. Analysis: Calcul ated
for C21H sN402: %C, 70.38; 9%, 5.06; 9%\, 15.63; Found: %, . 70.36;

%, 4 80; 9 1Bergyltripsthyapmpamuns donidal0-4BR/sanderopsrey] brpmide (51(1%)"%-? 06

( d Jg ;6%?""% wié;j).id%ig]gl? %nﬁéto(%nﬁw)f dlZlﬂér%TI{efBané-U)Sﬁ nft) 18d 4 }_ﬁ\ruus( m

(s 2H), Sodifm hydrodide B0mEDf SEH). 2-QH- mdazoe%glquwbg l—mlmno 580 8,
1397, 125

358 1426, 359 B0 Yansdeb s Sk S Ao Mo St 80 de"ft(ignd

1-[2-(Pyria ﬂihibn&e#lpsﬁtuh@fcyiebm ekt tivinel ezabisik, - R IGD B‘Ew}ddnhatistam?ge
Hydr (1)6: o rnlla?gnal remained. An additional equivalent of propargy} bromide was added and the
reaction mixture was stirred for an additional 46 hours. Water was added to the reaction
i mixture and the layers were separated. The aqueous fraction was extracted with
| dichloromethane. The organic fractions were combined, washed with water and with
brine, dried over magnesium sulfate and then concentrated under reduced pressure to
15 provide a dark brown solid. This material was purified by flash chromatography (silica
gel eluting with 5% methanol in dichloromethane) to provide 7.0 g of 1-[2-
) propynyloxy)ethyl]-1H-imidazo[4,5-c}quinoline as 2 brownish solid.
Part B
Under a nitrogen atmosphere, 1-[2-(propynyloxy)ethyl]-1H-imidazo[4,5-
20 cJquinoline (1.0 g, 4.21 mmol), triethylamine (1.53 mL, 10.96 mmol) and anhydrous
acetonitrile (20 mL) were combined and then heated to 60°C. 2-Iodophenol (1.02 g, 4.63
fnmol), copper (I) iodide (0.08 g) and dichlorobis(triphenylphosphine)palladium(IT) (0.148
g) were added. After 4 hours analysis by TLC (5% methanol in dichloromethane)
indicated that the reaction was complete. The reaction mixture was filtered through a

25 layer of Celite® filter aid to remove the catalysts. The filtrate was concentrated under
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NH2 N Part A 5 Under a nitrogen atnosphere, sodi um hydride 6116443870@
of 60%in mneral oil, 422 nnrol) was added in portions to a

sol uti -1H i m dazo[ 4, 5-c) qui nol i n-1-yl)ethanol (60.0 g, 281
ol ) ﬁﬁog’f%ﬁgg/‘ e N, N di ot hy! for mami de (600° mL) . The sRGERSHA6TS
allowed to stir for about 1.5 hours. Benzyl brom de (50.2 nL, 422

nol) was _slowly added over a period of about 30 m nutes. The
reaction FRARGedPEeSTS tapovide an oib Thip materialgaspurifiecby flassbromatogeaphy

over ni ght g112Q ké’l%ﬂitingﬁﬁﬂ{ BT ReRn N ﬂ{cafo?o%le?hea%rs)otg) I%?é\}é’l({e\?a% 1?;; §£&- esi due

was taken up i'n eth acetate, washed severa

washed wi ¢bendofh)fiean-2 gimetiox)eahyl b imidanst,5w] fiticing Bela {EIRM oil.
concentra%,ierpcunder reduced pressure to provide 1-

[ 2- (benzyloxy)ethyl]-1Hi m dazo[4,5-c]quinoline as a dark oil. "H NWR

3005MHz, DWVS@-d b ic adi ; 4 .17
Em 1H), 15 7. 6%1))?;%13 ﬁﬁf@?f%%?’gggﬁ“%ﬁ g 1'5%'019&53[1% ?Y"G?E"%@ffli ,
2H), 4. 45mpytes g8 solutiogrofithe materia] from-Part B fi-ghlgvsfofrai()5 mb). Tha pHigrasser ni z
304 (MM r = ' i 69. 36 7{%
i g A ARCRARYGpab e o8 kb s
sol ;';3 ilon aﬂﬂed.-l-éﬂer(llb‘éhz&b teayt)caf)mhire b W&Aﬁﬂl&aﬁﬁém sduqul 1550 hiqu;e gl' Eg 36

: in C rof or : r. 1. hour analysis
(0% met rFBTOrRi: BB P O PO Bed it PHee FRedbin coneapiate

Det e. unlbered a4 predsure A bl 1y godi um
(t:)iotr:rgr go(ra\agne (tvﬁeb@mgﬁeﬁé&%ﬂf}]ﬁﬁﬁmggﬁ% %ﬁ%&ﬁgéﬂﬁ gul fate
and t hen Eadeld-eauigolineBy-oxidey Theimpienal 3tas stored updeniitieen abaoteiduked 25
The sol i qem?éaﬁwqe}ﬁg%%&ddi ethyl ether and then isol ated by
1-1 2=

filtration to provide
(benzyl oxgrtd? hyl ] - 1H i mi dazo[ 4, 5- ¢] qui nol i ne- 5N- oxi de as a dark

bhosphor ous. oS Rt oPHSEe A58l Flgacka el e, s Ll wps,

m xtléir e cflowly added via a syringe to a solution of the N-oxide from Part C in dichloromethane
(i5mL). The volatiles were removed under reduced pressure to provide 2,2,2-trichloro-
{1-[2-(benzo[b]ﬁlran—2-ylmethoxy)eﬂnyl]-iH—imidaz0[4,5-c]quino]in-4—yl}acetamide asa
tan solid. This material was dissolved in methanol (15 mL). Sodium methoxid;: (2.04 mL,
9.01 mmol) was added and the resulting solution was allowed 1o stir for 48 hours. A white

]

20 precipitate was isolated by filtration and then recrystallized from acetonitrile to provide
' 0.22 g of 1-[2-(benzo[b]furan-2-ylmethoxy)ethyl]}-1 H-imidazo[4,5-c]quinoline-4-amine as
off-white needles, m.p. 201-203°C.
Analysis: Calculated for Cz HigN4O2: %C, 70.38; %H, 5.06; %N, 15.63; Found: %C,
70.36; %H, 4.80; %N 15.51,

25 '"H-NMR (300 MHz, DMSO0-d6) 6 8.16 (s, 1H), 8.06 (d, J = 7.8 Hz, 1H), 7.49-7.62 (m,
3H), 7.42 (m, 1H), 7.16-7.31 (m, 3H), 6,76 (s, 1H), 6.58 (br s, 2H), 4.83 (t, /= 54 Hz,
2H), 4.61 (s, 2H), 3.97 (t, J= 5.1 Hz, 2H)

IR (KBr) 3455, 3069, 1583, 1530, 1397, 1254, 1088

HRMS (EJ) caled for CyH;gN4O, (M") 358.1430, found 358.1428.
30
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1. [ 2- (benzyl oxy) et hyl ] - 1Hi ni dazo[ 4, 5- ¢] qui nol i ne- 5N- oxi de § AMAB 2605
125 mmol ) and anhydrous tol uene (600 nL). The reaction m xture was
al | owedybh@28Ed05 for about 30 5 minutes and then the vol algé.bgg)lm?
removed under reduced pressure. The resulting red oil I'ssol ved
i n dichl oronet hane, washed twice with saturated sodi um bi carbonat e,
and then concentrated under reducEd re ure. An attenpt to
recrystallize the residue from et W“E‘) ate resulted in a gum The
mat eri al Was[2t@iRdintRy ﬂﬁhea:»!o cihnoRNd-antiRERy o d
vvlthtrlethylamne(25 34 g, rrrml) he sol ution was chilled in
an ice 10 bath and the preci pltat Nfhas i sol ated by filtration. The
material changed back into an oi j~=~ghortly after filtration. The oil
was taken up in dichloronethane, lcor bi Bed with the filtrate and

t hen concentrated under reduced gsifre to provide an oil. This
material was partitioned bet di c romet hane and 15% sodi um
hydr oxi de. The organic fraction "was waghed with brine, dried over
magnesi um sul fate and then concentrated under 15 reduced pressure to
provide an oil. This oil was further purijf by flash

chromat ography (silica gel eluting first\w nh dichl oronet hane, then
wi th 2% nmet hanol in dichloronethane and thén with 5% nethanol in

di chl or ongishene) to provide -21 g of 1-[2-

(benzyl oxy) et %{% 4-chl oro-1 Himdazo[ 4, 5-c]quinoline. 1H NWR (300
MHz, 3DVBO- d6) T @ Zitogen dtpfosph@red sodfwilfrydiide 816388 glofH0Bkzin nikpral @l, 9%

98 2Ol ppdsprsphily ki - o S bbb ghbye

E 6C| )21f or (ﬁﬁ-mglﬁﬂ]ﬁiﬁﬁl)l’ﬁmnﬂaﬁod ﬁM)d:m&ﬁﬁiﬂrﬁﬂﬁldeﬁﬂlﬁ mlgﬁrTheQIHBlﬂﬂB&}asf
ed in portiqgns to a chilled suspension o

sodi umg Zgloﬁ'gg?q %’é\%‘%?b%t P B‘?“I%BBBW bromids £30-%mf, 439gmmo Hf%@ F flowhy

di gl yme (addedbver 2 b8 Hddohi I00minaes, STHRSEALE O miktS@ itk 26w to Hﬁ%t

material fromPart Cin diglyme (10 m.) was added in a sin
por tfon. appRient éxmperatirg oyermighi- ofpl vt wirasmeved undgrreducadh preswrer ¢

i ght
"1l cat ey R iiaken (in Ei fediclEhahBR evcla R Tl bR WA it bring
to 0C anddr'wdmvcl\magnesumdfalband mcmmedMMcmemampMdBO-

(i1 irar on bt Rl L i s PR B ade B er - | ol at od by
filtrati oH-BMR (hoDeEHE, DRSO B mqg, nm,m.ztz ('E,hHI),S 9.I40 @L-,, Y8, 864 (m, 1H),
15 7.69 (m, 2H), 7.10-7.22 (m, 5H), 4.95 (t, J= 5.1 Hz, 2H), 4.45 (s, 2H), 3.93 (t, J= 5.1 Hz,
2H)
MS (CT) for C19H7N;0 m/z 304 (MH"), 214
} Part B

3-Chloroperoxybenzoic acid (69.36 g of 77% maximum) was added in portions
20 over a period of 15 minutes to a solution of 1—[2-(benzyloxy)eﬂ1yl]-1H—imidazo[4,5~
¢]quinoline (85.36 g, 281 mmol) in chloroform (800 mL). After 1 hour analysis by TLC
{10% methanol in dichloromethanc) showed that the reaction was complete. The reaction
mixture was washed with saturated sodivmn bicarbonate (twice), washed with brine, dried
over magnesium sulfate and then concentrated under reduced pressure to provide a solid.
25 The solid was slummed with diethyl ether and then isolated by filtration to provide 1-{2-
(benzyloxy)ethylj-1H-imidazo[4,5-c]quinoline-5N-oxide as a dark yellow solid.

63



31 MAR 2005 WD 02/ 46193 PCTI USOl / 46704 recrystal lized from 31 MAR 2005
| sopropanol to provide 19.3 g of 1-[2-(benzyl oxy)ethyl]-4-phenoxy-
1H i m deapht4sr9x] qui noline as a solid. 'H NVR (300 MHz, 0Q-d6) 8
8.39 (s, 111), 8.32 (dd, J= 8.3, 1.5 Hz, 1H), 7.69 (dd, %@%’?%‘?7"4
1.5 Hz, 1H), 7.46-7.59 (m 4H), 7.12-7.33 (m 8H), 4.93 (t, J=5.1
Hz, 2H), 4.47 (s, 5 211), 3.94 (t, J=5.1 Hz, 2H) M5 (C) for
CasH21N3 396 (Mt), 306, 288 Part E Under a nitrogen

at nosphere, tr sol utlon
of 1- I[02 (benzylla%(%(y%)eltaﬁg ?‘]}&ﬁgnﬁeﬁgéw %&Y&%@Y&&%&PF
g) in an hQdZMZﬂQXﬂﬁﬂlm]dHamdmms-(c]zlﬁﬂmﬁi;c)-SNBAﬁﬂB (A0 LYIY5diN) M
(5% met ha% [I}sgol k ’}Z-H; i.ndi cated that the reaction was
corrpl ete er eac'tmnc?g W aﬂ‘e\ﬁﬁ%" tion, pdtre vens allowier e stir fop Alopuie 30
pressur e minidsawd denadhe %litl]eswaérﬁ rétidved hﬁder%u?l f%és%% %_ﬂas]%h%%/{ff] 08
eq.) e s i-on

acetate and éhgen conbined with triethylamne
was di | ut &8s Sipsotved dn FlFP@FFa?et@hWaShqb@{l@t\mﬂl seasited smiutﬂnbwaﬂ:eﬂate and

washed wi than ey [ qu e and..t h

concent ra?]gdbﬁdr?g%}aﬁ duce Hpreg%g%@? ﬁ&w\ﬁfégwﬁ‘ﬁﬁ%@%fﬂn&ed

f2r ?21 e';] hy$thgasetateaesudied jraogumd eThe4niernl Nas talken uph in etlllyl acetate \(Af}(])o ml.) and
eng, -] - thanol .as a white

fl uffs ?Xf%%ﬁ%ﬁﬁﬂéq% 3 k ﬁe gofution yyas qhilipgd iy ay ice

1H) ,107. 70b d 6 vae Gsolatdd b

Jt’) s dtirand th preéipitfite olat y‘!ﬁh‘@rahoﬁ %nga%émf maﬂéé?)bagﬁﬂﬁ’i&"&m

Part F 3- %WM?%#MWW&E%M@ dichlorqruetizae, comimesavitintbé ) was
added in Blra®iang hﬁnl&eﬁéehﬁﬂea\hﬁd&r Fefdhéerd' yf‘?%?ﬁg%‘# m? ﬂ}“t a{ega]g‘gu

2- (4- phenox -IH-|mdazo[ 5- c]quinolin-1-
‘mol ), b qned hetwgen élﬁhlﬁmmﬁﬂw@h anmsa/esc(duﬁn Ggdrgyide. Z'Bhesdiﬂarw‘rﬁ-acnon

hydr oxi dew28.s :)m € Af t hour s
anal ysis by TLC Q{Sth/?ﬁ](% hano? | IR “ﬁ%t gﬁ?? ‘g'éPdFﬁat the

readfi on mdeced prqsswe & przﬁnee a aac’rhwm Wex fukther piisied by At hWiridlo
(100 m.) arﬂgadé]c Ior %éloo m). The Ig ers were separat ed
GLsDdES © methpng,|thip with 7o mediarnkin dighlorometone

and t he agueéo
niL). Thearﬂrtmrmm 5%&@4mﬁasm\eﬁsh¢orsﬁémm%pr%&@9ﬂ $bf PgRrine, dried

over nagn
9 (% pxy)cthy]]—4—ch]oro—lH—nn1dazo[4 5-c}quinoline. ,
'"H-NMR (300 MHz, DMSO-d6) 5 8.47 (s, 1H), 8.42 (dd, /= 8.3, 1.5 Hz, 1H), 8.08 (dd, J

20 =83,1.5 Hz, 1H), 7.72 (m, 2H), 7.04-7.17 (m, SH), 4.96 (t, J = 5.1 Hz, 2H), 4.44 (s, 2H),
3.92 (t,J=5.1 Hz, 2H)

MS (CD) for Ci5H,6CIN:O m/z 338 (MH"), 309, 248, 214
PartD

Phenol (6.21 g, 66 mmol) was added in portions to a chilled suspension of sodium
25 hydride (2.79 g of 60% in minersl oil, 69.7 mmol) in diglyme (25 m1). When bubbling
had subsided, a solution of the material from Part C in diglyme (10 mL) was addedina
single portion. The resulting solution was heated to 110°C and stirred overnight. Analysis
by TLC (3% methanol in dichloromethane) indicated that the reaction was complete. The
solution was cooled to 0°C and a brown precipitate formed. The diglyme was decé.nted
30 off. The solid was slurried with hexane and then isolated by filtration. The solid was then

slumed with water, isolated by filtration and dried in an oven overnight. The solid was
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30 sulfate and then concentrated under reduced pressure to HM&@Sa
dark yellow solid. This material was purified by flash

chromaagbaiivs (silica gel eluting with 5% nmethanol in pCT/USO1/46704
di chl oronet hane) to provide 0.74 g of 1 65 31 MAR 2005 WD 02/ 46193

PCT/ USQL1/ 46704

jspgegcr)f(éﬁé - [‘é]é?'q | d| n- thoxyggt&h)ﬁéﬁ | m gazc% Xﬁ Ih)gg(l} n(_)l I ne

4.9, 2.0 . 33 (dd, J= 7. 70
(dd. J= slb%mwomgcﬁﬁnﬁ&n 2;1,4&50711%59 (ﬁn 5H), 7. S 7 5 (m i

4.96(t, J2H. M(ZB@WEZIMSQ!—@G)ES%((S, 13548 91—@1(12}&83&/55([@,)11-1136 9(de

o oo 8165 fo T 00 BB8 2 P70 i RS (2= 5 Ha o, s

(0.6% g, 2, 84 pE)s. PRE ni um acetate (1 30 g, 16.9 mol) were
conbi ned and heated to 10 150C. After 5 hours anal ysis by TLC (10%
met hanol M8 (6D dor CosHembbRarng 36HMAE S, 306 ¥ ing material. Mre anmonium

acetate (P% was added. After 1 hour TLC i ndicated that the
reaction was conplete. The reaction mxture was allowed to cool to
anbi ent t enpdiiets aitmgen atinghghere] hriflic acdidi(29.0hg) vtnscadnlﬂd(ﬂrbpvwasm@mhhnled

The. pr oddtil- Ve Er St md T Rberots | bRt es 2> R bRy
ext ngct s exlSrofmetiahd @D0 IS WPkkn\inkWsib by TEC (8% Ieﬁhamllmrdammsmmm)
sul fate and then concentrated under reduced pressure tonggtﬁx

of f- whi tiadigetadihatthe repctiqmwas epmplets. dhe 1Raction MIKIIrcpRS RPNy

_chyomat ogy, t Y 8 it
di chl ororret ang§e§éllré ﬁf%@ﬁ %a‘gl)% ngg%éjgl ‘ﬁ%ﬁ?ﬁ&}r\vlgt‘igpéet%}} | éetm?ﬁ] en

‘material wesbintdswith mdlylammﬁﬂ&qdl Thel gphytion. Wﬁlﬁdﬂ@émth@ﬁ@l&waéiéﬁlbﬂ et hyl
SHIET 187 G watthR SRR bR S A0, diBa Tt ol edtER SR MR

stir for ¥ preciprrate was I

filtrsati Oébncéﬂﬁ%&ﬂanbﬁrbdﬁb&pﬁydmetMrreﬁm wtrsuradystathzed\fmuemylwmte g 0
provi de 0. 358

f . o .
1-[ 2- (pyrl”@‘”l"ilg 34;)3|%ﬁ%@%?’ﬁy“f‘%”‘éﬁ%{“iﬂl@:lc'lflh‘i'j‘?ar‘?B\ gs,p wypite Sty
hydrochl ogjide as a light yellow solid, mp. 229-231C. Anal ysi S:

Cal cul at ed for CL8HL7N50 2.75 HO 0.4 H2O. %C, 50.62; %l 4.85; A,
- 'H-NMR (300 MHz, DMSO-d6) 5 8.34 (m, 1H), 8.32 (m, 1H), 7.70 {m, 1H), 7.46-7.60

(m, 4H), 7.25-7.31 (m, 3H), 5.06 (t, /= 5.4 Hz, 1H), 4.76 (t, J = 5.4 Hz, 2H), 3.90 (g, J=
20 5.4 Hz 2H)
Part ¥
B{Bromomcthyl)pyndmc hydrobromide (0.638 g, 2.52 mmol) was added in a
single portion with stirring to a solution containing 2-(4-phenoxy-1H-imidazo[4,5-
¢]quinolin-1-yl)ethanol (0.7 g, 2.29 mmol), benzyltrimethylammonium chloride (~0.03 £),
25 sodium hydroxide (28 mL of 50%) and dichloromethane (28 mL). After 3 hours analysis
by TLC (5% methanol in dichloromethane) indicated that the reaction was complete. The
reaction mixture was diluted with water (100 mL) and dichloromethane (100 mL). The
layers were separated and the aqueous fraction was extracted with dichloromethane (100
mL). The organic fractions were combined, washed with brine, dried over magnesium
30 suifate and then concentrated under reduced pressure to provide a dark yellow solid. This
material was purified by flash chromatography (silica gel eluting with 5% methanol in
dichloromethane) to provide 0.74 g of
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25 16.40; Found: %C, 50.44: %4, 4.96; 9N, 16.19. 'H NVR (303 TNHAR 2005
DVBO-d6) S 8.78 (d, J= 5.4 Hz, 111), 8.71 (s, 111), 8.56 (s, 1H),

8.34 (dwolew@1 Hz, 1H), 8.26 (d, J= 7.8 Hz, 1H), 7.90 (@@T/UJSM/ZM&,
5.9 Hz, 1H), 784(dJ = 8.3 Hz, 1H), 772(t J= 7.

7.54 (t, J= 7.8 Hz, 4.98 (t. J—49Hz 469(5 2H)

12 so1’ (Wb TY: RSN T

Ex | e 14el 1

1- ?rzrp(gyrf?jlor‘rsém‘i met hox a% 1H i m dazo[ 4, 5-c] qui nol i n- 4-am ne
NHZ N 5 Pad d‘? KQ@@%’ 421@%48:2 Ei’brrﬂi}ﬁﬁﬁ (R, 833 (dd, J=
2- (4-ph I th 2.

ol ) was OF SLRt BT St F O B e o SR Tt et s

g, 3524 nﬁﬁEXt,dFreﬂﬂHe,?fH)pdﬁE(s BH]iSfQSG{thﬂDH@,\QI@e 0.65 g of
4- phenoxy

[ 2- (pyri dw (EI%/‘T"HS?%WP@PHWW W)H?Qfa%gﬁ £1%. %qu noline. 10 ' H NWR
(300M—Izp£ih/§0d6) 841(m 2H) 834(dd J=28.3, 1.5 Hz;, 1H), 7.70
(dd, J 8.3,1.5 6 (m 511), 718733(m4H)

7.30 (d, J= 7 %Pll&noxxﬂg[ﬂnyrghn@tylmethw}ghy&l mdaza[455c]gmn0121d)(o 62gD4

J= 4. f
fcetate wts el ind Bishor AR £16 R0 et ord e G
by TOC ( 1096°Getienshors antifysis by TG (108hmpthimd is dickirombtianc) dhewed
bl ent | SEPEPAAL MoFdfh O S Bt AN e HOUELGieated
nmade basi thaf thEredtion Wik cofpibitd! TH 8A%BR Aidlitre Jéa %uéﬁédeotcba&o ‘Qﬂb fit

precipitate was isolated by filtration and then slurried wt

“di et hyl eterwpetature averpight (Ths gesplting broym crlbwmmbwﬂmm (190 mEparidon

and t hen 8BS a%l?-] n 18 g of
1-[ 2- (pyr l%gdén 2 cﬁfﬁ? %é??%{:ﬁ%ﬁ o8 Th Im d zof‘&q‘?gai qu Igﬁo I n-4-am ne
as aswhi t icklotomgthame (2 X106 1198 The extrictssiese cabatiinad, whsheld fadth bGhSNMEBO;
o %, 67. 700vc471fagr§es§1m su@:lte an:cll tt?e% coﬁcelﬂ{}adtcd ux%er reduced pressure to provide an off-

white gummy solid. This material was purified by flash chromatography (silica gel

eluting with 10% methanol in dichloromethane) to provide 0.40 g of a gummy white solid.

_ This material was dissolved in methanol (10 mL). Hydrogen chloride/diethy] ether (5 eq).

20 was added dropwise and the mixture was allowed to stir for 1 hour. The resulting

' precipitate was isolated by filtration, rinsed with diethyl ether and dried in 2 vacuum oven

to provide 0.358 g of 1-[2-(pyridin-3-ylmethoxy)ethyl]-1 H-imidazo[4,5-¢]quinolin-4-
amine hydrochloride as a light yellow solid, m.p. 229-231°C.
Analysis: Caleulated for C1sHi7NsO + 2.75 HCL - 0.4 H,O: %C, 50.62; %H, 4.85; %N,

25 16.40; Found: %C, 50.44; %H, 4.96; %N, 16.19,
'H-NMR (300 MHz, DMSO0-d6) 6 8.78 (d, J= 5.4 Hz, 1H), 8.71 (s, 1H), 8.56 (s, 1 H),
8.34(d,/=8.3 Hz, 1H), 8.26 (d, /= 7.8 Hz, 1H), 7.90 (dd, /= 7.8, 5.9 Hz, 1H), 7.84 (4, J
=8.3 Hz, 1H), 7.72 (t, J= 7.8 Hz, 1H), 7.54 (1, J= 7.8 Hz, 1H), 4.98 (t, J= 4.9 Hz, 2H),
4.69 (s, 2H), 4.04 (t, /= 4.9 Hz, 2H) |

30 MS {CI) for C15H;7Ns0 » HCl1/4y® HoOgsy m/z 321 (MHY), 229.
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67.86;, %, 5.31; A, 22.13. 'HNMWR (300 MHz, DVSO-d6) S 8.431(WR 786
4.9 Hz, 211), 8.20 (s, 111), 8.09 (d, J= 6.8 25 Hz, 1H), 7.63 (dt,
J= 8.3wdobudss 2H), 7.43 (dt, J=8.3, 1.5 Hz, 1H), 7. 199(7r/@§01(4mo4
2H), 67 31 MAR 2005 WO 02/ 46193 PCT/ US01/ 46704 7.12 (d, J=7.8 Hz,
1H), 6.53 (br s, 211), 4.87 (t, J= 5.1 Hz, 2H), 4.54 (s, 2H), 3.99
(t, J= 5.1 Hz, 2H M5 (d) for C3EHnN§O£dz 320 (MH), 229, 211. 5
Exanpl e 15

1-[ 2- (Pyridin- 4-1){taqeyﬁum-)2}ﬁmh&1bh)&mtﬂ|]ﬂf!@i&ﬁm{zd{AS-@]hmuo]mhmﬂnﬁb am ne
14H2 1l Part A 10 Using the ‘general method of Exanple 13 Part F,

2- (4-phenox) , -1 Hirnidazo[ 4, 5- c)qpirnolin-I-yl)ethanol (1.1 g, 3 61
mmol ) was reacted with 4-picolyl yel IN de hydrogen chloride (0.649
g, 3.96 mmol) and the product pu hf)ed to provide --0.3 g of

4- phenoxy- | - N
[ 2- (pyridi n-4-yl nmet hoxy) et hyl ] - m c}aigo[4, 5-c] qui noline. "H NMR
(300 MHz, DVMsO-d6) S 8.41 (s, 1H), 8.39ds, IH, 8.34 (dd, J= 7.8,
1.5 Hz, 15 2H), 7.70 (dd, J= 7.8, 1.5 Hz, {11), 7.46-7.60 (m 4H),
7.25-7.33 (m 3H), 7.10 (d, J=5.9 Hz, 2 ,N5.00 (t, J= 4.9 Hz,
211), 4.53 (s, 211), 4.00 (t, J= 4.9 Hz, M5 (Cl) for C24H20N402
mz 397 (MH), 306, 288, 212, 110 Part B Using the general nethod of
Exanpl e 14 Part B, 4-phenoxy-I-[2-(pyridin-4 20

yInethox%gethyl]-lH-ln1dazo[4 5-c]quinoline (0.25 g) was am nated to
providde OParuAg of

1L (0 O R bR B g
67. 70; Yk)qBindlin-19Methanol €BY gFHOSmmOKIyas T6Eted Fithid-picalybhloride hydrogeno
68 chloride (0.53 g, 3.24 mmol) and the product purified to provide 0.65 g of 4-phenoxy-1-
[2-(pyridin-2-ylmethoxy)ethyl]-1 H-imidazo[4,5-c]quinoline.
10 'H-NMR (300 MHz, DMSO0-d6) 8.41 (m, 2H), 8.34 (dd, J= 8.3, 1.5 Hz, 1H), 7.70 (dd, J
= 8.3, 1.5 Hz, 2H), 7.46-7.66 (m, 5H), 7.18-7.33 (m, 4H), 7.30 (d, /= 7.8 Hz, 1H), 4.98 1,
J =49 Hz, 2H), 4.55 (s, 2H), 4.04 (t, /= 4.9 Hz, 2H)
Part B
The material from Part A and ammonium acetate were combined and heated to
15 150°C. Afier 5 hours analysis by TLC (10% methanol in dichloromethane) indicated that
the reaction was complete. The reaction mixture was allowed to cool to ambient

temperature, then it was combined with water (100 mL) and made basic (pH 9) with
) sodium bicarbonate. The resulting white precipitate was isolated by filtration and then
slurried with diethyl ether. The resulting white solid was isolated by filtration and then
20 recrystallized from acetonitrile to provide 0.18 g of 1-[2-(pyridin-2-ylmethoxy)ethyl}-1H-
imidazo[4,5-c]quinolin-4-amine as a white solid, m.p. 196-198°C.
Analysis: Calculated for CigH1sNsO: %C, 67.70; %H, 5.37; %N, 21.93; Found: %C,
67.86; %H, 5.31; %N, 22.13.
H-NMR (300 MHz, DMSO-d6) 8 8.43 (d, J= 4.9 Hz, 2H), 8.20 (s, 1H), 8.09 (4, /=6.8
25 Hz, 1H), 7.63 (dt, J = 8.3, 1.5 Hz, 2H), 7.43 (dt, J = 8.3, 1.5 Hz, 1H), 7.19-7.24 (m, 2H),

67



31 MAR 2005 WD 02/ 46193 PCT/ USO1/ 46704 ' H- NVR (300 Mz, Dved!dR 2805
8.40 (dd, J= 4.4, 1.5 Hz, 2H), 8.20 (s, 111), 8.09 (d, J= 8.3 Hz,
1H), 7.@D @dhe1ss= 8.3 Hz, 1H), 7.43 (m111), 7.21 (M 1H) petokikéhos
J=5.4 Hz, 111), 6.54 (br s, 2H), 4.87 (t, J= 5.1 Hz, 2H), 4.51 (s,
2H), 3.94 (t, J= 5.1 Hz, 2H M5 (d) for CL8HL7NS0 niz 320 (MH ),
229,136 5 K

Lot (s TERA B D, 653 5y 3t BB ] 3 Sy 28D, 4.54 (5, 2H), 399 (-
1Hi m dazel4i£H2H) qui nolin-4-anine NH2 N N 10 - Part A Using the

general nethod of Exanple 13 Part F, 2-2&4-phenoxy-1H-i m dazo[ 4, 5-
c] qui nol i MS Q) ire CrekhdVsQ /2820 MED),889,23h0l ) was reacted with

4- (chl oronet hyl ) - 3, 5- di net hyli soxazole (0.43 g, 2.95 nmol) and
purified to provide 0.59 g of 1-{2-[(3,5 15
di metShyl i soxazol - 4- y1) met hoxy] et hy Exasiplph&noxy- | H-i mi dazo[ 4, 5-c] qui n

oline as a whit f .splid, ' 0Q ) O d6) 8 8.29-8.32
(m 2H), 7.70 (S‘a[,z‘@aﬂﬁnégl%ﬂﬁ}gc%:lg'gl.ﬂ%@%’%g\q/(s%waﬁﬁ}mﬂ?% 25-7.32
(m 3H) 4.89 (t, J=5.1 Hz, 213), 4nB4 (s, 21-1), 3.89 (t, J= 4.9 Hz,
2H), 2.16 (s, 313), 1.93 (s, 3H 20 My (CI) for C24H22NAGB mlz 415

(v#4), 306, 212, 112 Part B Usi Ig\t eygeneral nethod of Exanple 14
Part B, the material from Part m nated to provide 0.39 g of

1-{2-[ (3, 5-dinet hyl i soxazol -4 t hdxy] et hyl } - 1H

i m dazo[ 4, 5-c) qui nol i n-4-am ne a whitle solid, mp. 213-215C 25

Anal ysis: Cal cul ated for CI8HIONSCR: %C,O64.08; %4, 5.68; 9%\, 20.76;
Found: %, 64.02; 9%, 5.53; %\, 21.01. 6%

N

Part A

10 Using the general method of Example 13 Part F, 2-(4-phenoxy-1H-imidazol4,5-
c]quinolin-1-yl)ethanol (1.1 g, 3.61 mmol) was reacted with 4-picoly! chloride hydrogen
chloride (0.649 g, 3.96 mmol) and the product purified to provide ~0.3 g of 4-phenoxy-1-
[2-(pyridin-4-ylmethoxy)ethyl}-1 H-imidazo[4,5-c]quinoline. |
"H-NMR (300 MHz, DMSO-d6) 5 8.41 (s, 1H), 8.39 (s, 1H), 8.34 (dd, J= 7.8, 1.5 Hz,

15 2H), 7.70 (dd, /= 7.8, 1.5 Hz, 1H), 7.46-7.60 (m, 4H), 7.25-7.33 (m, 3H), 7.10 (4, /= 5.9
Hz, 2H), 5.00 (1, /= 4.9 Hz, 2H), 4.53 (s, 2H), 4.00 (t, /= 4.9 Hz, 2H)

MS (CT) for Ca4HaoNsO; m/z 397 (ME™), 306, 288, 212, 110
Part B
Using the general method of Example 14 Part B, 4-phenoxy-1-[2-(pyridin-4-

20 ylmethoxy)ethyl)-1 H-imidazo[4,5-c]quinoline (0.25 g) was aminated to provide 0.14 g of
1-[2-(pyridin-4-ylmethoxy)ethyl]- 1H-imidazo[4,5-c]quinolin-4-amine as a solid, m.p. 159-
161°C.

Analysis; Caleulated for Ci3H)7NsO: %C, 67.70; %H, 5.37; %N, 21.93; Found: %C,
67.37, %H, 5.31; %N, 22.49.
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31 MAR 7005 WD 02/ 46193 PCT/ USOL/ 46704 ' H NMR (300 Mz, DveD!d¥R 285
812(s 1H), 8.05 (dd, J= 8.3, 1.0 Hz, 1H), 761(de:.,10
, m 1H) 7.21 (m 111), 6.52 (hr s, 4 g](gm,mg

Hw%ﬁ)’ﬁ%‘ﬁ 23 (s, 2H), 3.85 (t, J= 5.1 Hz, 211) SE i
1 97 (s, 3H) M5 (Cl) for ClsHLON502 m z 338 (M—l) 229 112

THE T i da VB (30 MEizo DML G D () T A0k 3SR i{ixya}q@l%o@ ider =2
i ZL.O%&”F?IZ?E%& 87 @ §-E3 BB D A el .10, 857 S g 1,
e o e bt ot e Cbper (D) i odide (0. 07
g, 0.4 &ﬁd%ﬂ@ﬁ%&%ngﬁx@gm ne) ng| adium(li) (0.13 g,
0.2 gmol ) and 2-bronopyrindine (0.65 g, 4.1 nmmol) were added and

the 15 reaction mxture was stirred at 65C overni ght The
NN- di et hyl f or mani de was renoved Exga@le i6educed pressure to provide

crude product as a tan. by col umm
chromat ography (silica %§B§P§"?§tﬁ%}%&(&}q{ {Yigﬁﬂgor or‘;gﬁlggne) and then by
sem - preparative HPLC usi npyFNaidaea]4 A-djqiipoliow-ateind. 05 g of
1-(2-{[3-(pyrimdin-2-yl)-2-
propynyl ] oxy}et hyl)-1Hi m dazo[ 4,
trifluoroacetate as a spongy 20y
Anal ysis: Cal cul ated for CL9HLGENGO.
9%, 3.51; 9%\, 16.12; Found: ¢ 0.47; 9+, 3.11; 9%\, 16.14. 'H NWR
(3P0 MHz; DVMSO-d6) 6 (ppm) 9.1 , | H\ 8.646(s,2H), 8.497(s,I1H),
8.328(d, J=8.3Hz,IH), 7.773(d,J=6.9Hz, 1H)-, 7. 703(t,J=6. 7Hz, | H),

7.558(t,J=7.2Hz, 1H), 25 4.942(t,J=4.8Hz, YH), 4.447(s, 211),
4.073(t,J=4.9Hz, 2H). 70 31 MAR 2005 73 :

-X] qui nol i n4- am ne
wsolid, mp. 214-215C
>5 C2HF302. 0. 3 H2O 9%C, 50 67,

o-N
10 -
Part A
Using the general method of Example 13 Part ¥, 2-(4-phenoxy-1H-imidazo(4,5-
c]quinolin-1-yl)ethanol (0.82 g, 2.69 mmol) was reacted with 4-(chioromethyl)-3,5-
dimethylisoxazole (0.43 g, 2.95 mmol) and purified to provide 0.59 g of 1-{2-[(3,5-
15 dimethylisoxazol-4-yl)methoxy)ethyl}~4-phenoxy-1H-imidazof4,5-c]quinoline as a white
foamy solid.
'H-NMR (300 MHz, DMSO-d6) 5 8.29-8.32 (m, 2H), 7.70 (dd, J= 7.8, 1.5 Hz, 1H), 7.46-
) 7.60 {m, 4H), 7.25-7.32 (m, 3H) 4.89 (t, J=5.1 Hz, 2H), 4.24 (s, 2H), 3.8% (t, /= 4.9 Hz,
2H), 2.16 (s, 3H), 1.93 (s, 3H)
20 MS (CI) for C24HzN0; m/z 415 (MH), 306, 212, 112
Part B :
Using the general method of Example 14 Part B, the material from Part A was

aminated to provide 0.39 g of 1-{2-[(3,5-dimethylisoxazol-4-yl)methoxylethyi}-15-
imidazo[4,5-¢]quinolin-4-amine as a white solid, m.p. 213-215°C.

25 Analysis: Calculated for CygHgNsO2: %C, 64.08; %H, 5.68; %N, 20.76; Found: %C,
64.02; %H, 5.53; %N, 21.01.
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VO 02/ 46193 PCTI USO1/ 46704 5 Exanpl e 18 1-(2- { 31 MAR 2005
[3-(Pyrid-4-yl)-2-propynyl] oxy}

et hyl ) - Wé é2dedexz o[ 4, 5-c] qui nolin-4-amine bis(trifluoroa

Under a nitrogen atnosphere, (i)%%S%)"“I;\;O“
1-[2-(2-propynyl oxy)ethyl]-1Himdazo[4,5- c]quinolin-4-amne (0.5

, 1.9 mm j ' 4. 1), 1) iodide 10
Co. 020 g SO EOOMARTIINOLE) Rala B Bk ol oot 6
acetoni_tri#&3,(12@}lrz1_1)}1)4\e{43(mg:gqpi7mqmafg) glhrad ﬁ;  ent
t t hl or'obi s(t i phenyl phosph af 3‘5%? L B8 g,
0 1 ol ) kT a5 g = & CHBDIZ &f&{g?ég?smt O S e

over ni ght pf irf gl r er reduced pressure. The
resi due msggggﬁt%gll}gwsd&%?éﬁgﬁ{lgﬂ%ﬂgﬁd met hanol and then 15 put
throuyh a basic alunmina colum. The fractions were combined and
concentrated under reduced pressure. The residue was triturated
with acetonitrile. The resulting sd%@pkal? isolated by filtration
RGPy o Y SRS Bl RS A Lo

1- (2-{[ 3- (pyri d- 4- y| ) - b{migegeldStadquiadinkybapink iflwdrekeziafe 4, 5- ¢] qui nol |
n- 4-amne bis(trifluoroacetate) gg a gray fluffy solid, mp. 135C
(dec.). 20 Analysis: Calculated faor 2C201 117N50. 2. 0 C2HF302. 0.5 H2O
%C, 49.66; %1, 3.47; 9N, 12.06;N . Y, 49.59; %, 3.51; 9\,

12.22. 1H NVR (300 MHz; DMVBO-d5)lls 9. 063(bs, 2H),
8.551(d, J=5. 2Hz, 2H), 8. 498(s, 8.335(d, J=7. 7THz, 1H),
'7.795(d, J=6. 9Hz, 1H), 7.727(t,J=8AHz, 1A\, 7.564(t,J=8.3Hz, 1H),

7.139(d, J=5. 7Hz, 2H), 4.942(t, J=4.8Hz, 2H)Q~4. 427(s, 2H), 25
"4.056(t,J=4.8Hz, 2H). 71 31 MAR 7005 WO 02/ 46193 PCT/ US01/ 46704

Exanpl e 19 \
1-(2-{[3-(Fur-3-yl)-2-propynyl ] oxy}ethyl)-1kK i m dazo[ 4, 5-c] qui nol i n-
4-amine trifluoroacetate 5 0 | NL)'Q‘

10 Under a nitrogen atmosphere, 1-(2-(2-propynyloxy)ethyl]-1 H-imidazo[4,5-

c]quinolin-4-amine (1.0 g, 3.7 mmol), triethylamine (1.0 g, 9.7 mmol) and anhydrous
N,N-dimethylformamide (20 m1) were combined. The resulting solution was heated to |
65°C . Copper (I) iodide (0.07 g, 0.4 mmol), dichlorobis(triphenylphosphine)palladium(Il)
(0.13 g, 0.2 mmol) and 2-bromopyrimidine (0.65 g, 4.1 mmol) were added and the

15 reactiqn mixture was stirred at 65°C overnight. The N,N-dimethylformamide was
removed under reduced pressure to provide crude product as a tar. This tar was purified
first by column chromatography (silica gel eluting with dichloromethane) and then by
semi-preparative HPLC using Method A to provide 0.05 g of 1-(2-{[3-(pyrimidin-2-y1)-2-
propynylJoxy} ethyl)-1H-imidazo[4,5-¢]quinolin-4-amine trifluoroacetate as a spongy

20 white solid, m.p. 214-215°C.
Analysis: Calculated for CsH;sN6O * 1.5 CHF;0; - 0.3 HyO: %C, 50.67; %H, 3.51; %N,
16.12; Found: %C, 50.67; %H, 3.11; %N, 16.14. |
'H-NMR (300 MHz; DMS0-d5) & (ppm) 9.169(s,1H), 8.646(s,2H), 8.497(s,1H),
8.328(d.J=8.3Hz,1H), 7.773(d,1=6.9Hz,1H), 7.703(t,=6.7Hz,1 H), 7.558(t,7=7.2Hz,1H),

25 4.942(1,J=4.8Hz,2H), 4.447(s,2H), 4.073 (t,J=4.9Hz,2H).
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Under a nitrogen atnosphere, 31 MAR 7005
1-[2-(2-propynyl oxy)ethyl]-1H i m dazo[4,5- c]quinolin-4-amne (0.5
0, 1.9 woakMetoriethylamne (0.5 g, 4.9 nmol), copper (1}(:'@%%#@67 1
(0.036 g, 0.2 mmol), 3-bronofuran (0.38 g, 2.6 nmol) and an Y
N, N- di nethyl formam de (20 nL) were conbined and stirred at anbi ent
tenperature. 10 Dichl orobi s(triphenyl phosphi ne)pal | adi unm(11) (0.066
g, 0.1 mmol) was added. The reaction m xture was heated at 80C
overnight. The reaction mxture was allowed to cool to anbient
tenperature and then it was diluted with dichloronmethane. The
resulting fine brown precipitate Exsmplenk$y e d by filtration. The

filtrate wasigqo LM Y0 € e, Ihe .resi due. was
i ssof ved |t o A e B B e e -
throdgh a silica gel colum. Thebisfmfiapoicate)f racti ons were conbi ned
and concentrated under reduced prgssure. The residue was purified

by sem -preparative HPLC using od Ato provide 0.1 g of
|- (2-{[3-(fur-3-yl)-2-propynyl | ox¥}e yl)-ll—l-

i m dazo[ 4, 5-c] qui nol i n-4-am ne oacetate as a fluffy ivory
solid, mp. 160-162C. Anal ysi § | ated for CL9HLI6N4A02 - C2HF302
- 0.25 RO %, 55.94; 9, 3.9 8 12.42; Found: 9%, 55.57; 9%,
3.43; 9N, 12.45. 'H NWVR (300 MHz; DMS S (ppm 8.859(bs, 2H),
8.473(s,1H), 8.32(d,J=8.3H7,1H), 7.849(s,\\H, 7.813(d,J=7.3Hz, I H)),
7.714(t,J=8.5Hz, 1H), 7.697(d, J=2Hz, 1H), 7\\551(t ,J=6.8Hz, | H),
6.409(d, J=1.9Hz, 1H), 4.919(t,J=5.5Hz, 2H), 4 337(s, 2H),
4.002(t,J=4.8Hz,2H). 25 72 31 MAR 2005 WO 6193 PCT/ USOL/ 46704
Example 20 4-{3-[2-(4-Am no-| Him dazol 4, qui nolin-1-yl)ethoxy]
“propyn-1-y1) thiophen-2-yl carboxal dehyde tri'fluoroacetate NO 5

Usi ng the general nethod of Exanple 20,

1-[2-(2-pr opyn{yl xy)ethyl]-1H im dazoi 4,5-c]quinolin-4-amne (0.5 g,
1.9 rnnol ) was-P4hE NEEPERR pimospherey A2-€2-prop Pesisdl- bidsmiddedigde (0.5

9. 2.6 MByingRlalahne (0BIE 13 RABS il tinine %0 8%, £6Wriol), copper (1) iodide
10 (0.036 g, 0.2 mmol), 4-bromopyridine (0.51 g, 2.6 mmol) and acetonitrile (20 mL) were
combined and stirred at ambient temperature.
Dichlorobis(triphenylphosphine)palladium(lI) (0.066 g, 0.1 mmol} was added. The

reaction mixture was heated at reflux overnight. The acetonitrile was removed under

reduced pressure. The residue was taken up in dichloromethane and methanol and then

15 put through a basic alumina column. The fractions were combined and concentrated under
reduced pressure. The residue was triturated with acetonitrile. The resulting solid was
isolated by filtration and then purified by semi-preparative HPLC using Method A to
provide 0.1 g of 1~(2-{[3-(pyrid-4-y1)-2-propynyl]oxy} ethyl)-1H-1midazo[4,5-c]quinolin-
4-amine bis(triflucroacetate) as a gray fluffy solid, m.p. 135°C (dec.).

20 Analysis: Calculated for CH,7NsO - 2.0 C,HF;0, - 0.5 H,0: %C, 49.66; %H, 3.47; %N,
12.06; Found: %C, 49.59; %H, 3.51; %N, 12.22.
"H-NMR (300 MHz; DMSO-dg) 5 (ppm) 2.063(bs,2H), 8.551(d,J=5.2Hz,2H),
8.458(s,1H), 8.335(d,J=7.7Hz,1H), 7.795(d,J=6.9Hz,1H), 7.727(t,}=8.3Hz,1H),
7.564(1,7=8.3Hz,1H), 7.139(d,J=5.7Hz2,2H), 4.942(t,J=4.8Hz,2H), 4.427(s,2HD),

25 4.056(t,J=4.8Hz,2H).
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preparative HPLC using Method A to provide 0.13 g of 31 MAR 7005
4-{3-[2-(4-amino-| H

i mdaz UI nol i n-1-yl)ethoxy]-propyn-I-yl}-thiophe | car boxa
Idebydgkédé'{“rc’il | uoroacetate as a fluffy ivory solid, m PCE@%@"W"O“
Anal ysis: Cal cul ated for C20HL6NAORZS C2HF3Q2: %C, 53.88 %, 3.49;
ON, 11.42; Found: %C, 54.16; %, 3.21; 9%\, 11.36. 'H NVR (300 MHz;
DMSO-d6) S (ppm) 9.874(s,IH), 8.972(bs, 2H), 8.483(s, 1H),

8322(d, J=7.9Hz, 1H), 8.076(s, 1H), 7.771(d J=8.3Hz, 1H), 7.736(s, 1H), 15
7.71(t,J=8. 4Hz, 1H), 7.555(t, J=6. 9HzE7"fF%}]e . 928(t, J=5. 3Hz, 2H),

4.371(s, 211) ,1<(4 ut-3-3408- yr{g,h%x et 1%& uﬂ%ﬁ,ﬂ_@l&ﬁnc

PCT/ USO /46704( Ei[gfgl e ‘% &Hg YetyBl MESW&
[3-(Pyrid-2-yl)-2- propynyl]oxy}et Huiflyorpagetats dazo[ 4, 5- ¢] qui nol i n- 4- ani
ne trifluoroacetate 5 Using the ggperal nethod of Exanple 19,

1-[ 2- (2- propynyl oxy) et hyl ] - 1H i m H&zo[ 4, 5-c] qui nol i n-4-anine (0.5 g,
1.9 mmol) was reacted with 2-brolDP3 Ngi ne (0.51 g, 2.6 mmol) and
the crude product purified by sea -p arative HPLC using Method A
to provide 0.1 g of 1-(2-{[3-( )-2-propynyl ] oxy}ethyl)-1H

i m dazo[ 4, 5-c] qui nol i n-4-am ne I uo\Lacet ate as a gray fluffy
solid, mp. 129-131C. 10 Analysis: CalcuPated for C20H17N50. 1.75
C211 F302.0.25 H2O 9%, 51.56; %, 3.55; 9 12: 80; Found: 9%C, 51.80;
o, 3.20; %\, 13.11. 'H NVR (300 MHz; DMVBOW6) 5 (ppm 9.013(bs, 2H),
8.516(s, 1H), 8.495(s,I1i), 8.331(d,J=8.2Hz)\H), 7.75(m 3H),
7.553(t,J=8.2Hz,| H), 7.375(dd, J=7.8; 4. 9Hz, 7.23(d, J=7.8Hz, 1H),
4.944(t,J=5. 4Hz, 2H), 4.418(s, 210, 4.059(t, Je4 8Hz, 2H). 15 Exanpl es 22
- 26 The corrpounds in the tabl e bel ow were prepar ed according to the
‘synthetic metYrsier amitrsar pimesptses d ii3-(2- mﬁoxbé@thﬁ]-ﬂﬂemﬁdﬂzb[é;ﬁ- ng

general naLRKQGin-dRGifk @ Qi?él i ﬁfi ui
(25 ny) waEs1 ace?ﬁl%@@zézqgodi%'?g}rn 9 e)(ﬁ 4r§%§%§ L‘fr??gﬁ?ﬁb?"gﬂ&( 1.2
eq of 60%&03631 " @marholyi 3-Yroamotirdd; {8:38 g, 2.6 mmol) and anhydrous N,N-
dimethylformamide (20 mL) were combined and stirred at ambient temperature,
10 Dichlorobis(triphenylphosphine)palladium(II) (0.066 g, 0.1 mmol) was added. The

reaction mixture was heated at 80°C overnight. The reaction mixture was allowed to cool

to ambient temperature and then it was diluted with dichloromethane. The resulting fine
brown precipitate was removed by filtration. The filtrate was concentrated under reduced
pressure. The'rcs_iduc was dissolved into a2 minimum amount of N,N-dimethylformamide

15 and put through a silica gel column. The appropriate fractions were combined and
concentrated under reduced pressure. The residue was purified by semi-preparative HPLC
using Method A to provide 0.1 g of 1-(2-{[3-(fur-3-yl)-2-propynyljoxy} ethyl)-1 H-
imidazo[4,5-c]quinolin4-amine trifluorcacetate as a fluffy ivory solid, m.p. 160-162°C.
Analysis: Calculated for C1oH sN4O2 - CoHF305 - 0.25 H0: %C, 55.94; %H, 3.91; %N,

20 12.42; Found: %C, 55.57; %H, 3.43; %N, 12.45.
'"H-NMR (300 MHz; DMSO-dg) § (ppm) 8.859(bs,2H), 8.473(s,1H), 8.32(d,J=8.3Hz,1H),
7.849(s,1H), 7.813(d,J=7.3Hz,1H), 7.714(t,J=8.5Hz,1H), 7.657(d,J=2Hz,1H), |
7.551(,J=6.8Hz,1H), 6.409(d,J=1.9Hz,1H), 4.919(t,J=5.5Hz,2H), 4.337(s,2H),
4.002(t,J=4.8Hz,2H).

25
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dimethyl formam de (1 nL) were added. The vial was placed on3d MAR 2005
soni cator for about 15 to 30 mnutes at anbient tenperature to allow
t he al kwpiodastsea form The halide (1.2 eq) was added andPChEsei/4alomas
pl aced back on the sonicator for about 15 to 120 minutes at anbi ent
tenperature. The reaction m xture was anal yzed by LG/ M5 to confirm
the 25 formation of the desired pr leie reaction mxture was
purified by sem -preparative HPLC. Thé sem -prep HPLC fractions were
anal yzed by LC-4#8i[24(4 Aanido-{ Heintidazg[H, SaRuinolirs 1 -y])timoxydpaepysd -y}
PCTI USO1/ 46704 appropri aj,e_fracti.ons [,e i ne nd |lyophilized to
'{ provide the trifl uoroace%hé?pile%gl'yt]c%om ﬁlgdggi}?u%o g%@%duct , whi ch was
confirmed by accurate mass and 1HHIVR spectroscopy. The table bel ow
shows the structure of the free sey the theoretical mass (TM, and
the nmeasured mass (MM or nom meys (NM. 5 ExanpleStructure of
the Free BasePurificationMass gment #Met hod(Da.) 22NH2ATM =
326. 1743 NW = 326.1739 N O ~JJ J 23NH2ATM = 392. 1597 N ' -
N) MM = 392. 1584 O, NA N 24NH2ATMEZ50. 12 N N>MM = 450. 1285

4
[ H
. | 0
s Using the gemeral method of Example 20, 1-[2-(2-propynyloxy)ethyl]-1H-

imidazo{4,5-c]quinolin-4-amine (0.5 g, 1.9 mmol) was reacted with 3-bromo-2-
thiophenecarboxaldehyde (0.5 g, 2.6 mmol) and the crude product purified by semi-
preparative HPLC using Method A to provide 0.13 g of 4-{3-[2-(4-amino-1H-
imidazol4,5-c]quinolin-1-yl)ethoxy]-propyn-1-yl} -thiophen-2-ylcarboxaldehyde

10 trifluoroacetate as a fluffy ivory solid, m.p. 195°C.

f:‘ | Analysis: Calculated for CyoH;¢N4O;S - CHF30;: %C, 53.88; %H, 3.49; %N, 11.42;

Found: %C, 54.16; %H, 3.21; %N, 11.36.
'"H-NMR (300 MHz; DMSO-dg) & (ppm) 9.874(s,1H), 8.972(bs,2H), 8.483(s,1H),
8.322(d,J=7.9Hz,1H), 8.076(s,1H), 7.771(d,}=8.3Hz,1H), 7.736(s,1H),

15 7.71(tJ=8.4Hz,1H), 7.555(1,)=6.9Hz,1H), 4.928(t,J=5.3Hz,2H), 4.371(s,2H),

, 4.043(t,J=4.8Hz2H).
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N 0d

S i 25NH2ATM = 422.0968 N N\ MV = 422.0966 / N O J CMAR &i0p

75 31 MAR 2005, WO 02/46193 PCT/ USOL1/ 46704 Exanple Structure of the
Free BaW@R2f46193cati on Mass Measurenent #Met hod(Da.) 26NHp&TNSoReH04
N>NM [MEH " = 365 NO N O N+ 11

10

15

20

25

Example 21
1-(2-{[3-(Pyrid-2-y1)—2—propynyl]oxy}cthyl)—1H—imidazo[4,5-c]quinoljn-4’amine

trifluoroacetate

N
7 Y

el

Using the general method of Example 19, 1-[2-(2-propynyloxy)ethyl}-15-

- imidazo[4,5-c]quinolin-4-amine (0.5 g, 1.9 mmol) was reacted with 2-bromopyridine

(0.51 g, 2.6 mmol) and the crude product purified by semi-preparative HPLC using
Method A to provide 0.1 g of 1-(2-{[3-(pyrid-2-yl)-2-propynyl]oxy} ethyl)-1H-
imidazof4,5-c]quinolin-4-amine trifluoroacetate as a gray fluffy solid, m.p. 129-131°C.
Analysis: Calculated for CoH;NsO - 1.75 CoHF0, - 0.25 HL0: %C, 51.56; %H, 3.55;
%N, 12:80; Found: %C, 51.80; %H, 3.20; %N, 13.11.

"H-NMR (300 MHz; DMSO0-dg) & (ppm) 9.013(bs,2H), 8.516(s,1H), 8.495(s,1H),
8.331(d,J=8.2Hz,1H), 7.75(m,3H), 7.553(t,}=8.2Hz,1H), 7.375(dd,]=7.8;4.9Hz,1H),
7.23(d,J=7.8Hz,1H), 4.944(1,]=5.4Hz,2H), 4.418(s,2H), 4.059(t,J=4.8Hz2,2H).

Examples 22 - 26

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

The 4-amino-1H-imidazo{4,5-¢]quinolin-1-y] alcohol (25 mg) was placed in a 2
dram (7.4 mL) vial. Sodium hydride (1.2 eq of 60% in mineral oil) and N,N-
dmethylformamide (1 mL) were added. The vial was placed on a sonicator for about 15
to 30 minutes at ambient temperature to allow the alkoxide to form. The halide (1.2 eg)
was added and the vial was placed back on the sonicator for about 15 to 120 minutes at
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the
formation of the desired product. The reaction mixture was purified by semi-preparative
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the
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0. Exanpl e 27 1- {2-Methyl-I-[(pyrid-2-yl oxy)methyl]propyl} 31 MAR 2005
-1Hiniidazo[4,5-c]quinolne-4-amne 5 trifluoroacetate NH2 N N
Usi ng A o8ig19sal net hod of Exanples 22 - 26 above, 2- (%@fﬂ}@ﬁﬁdm“
i mdazo[ 4, 5-c] qui nolin-1-yl)-3-nethyl butan-1-ol was reacted with 2-
(tnfl uoronet hyI sul f onyl oxy) pyri di ne and the crude product purifi ed

via sem ve 10 HPLC thod A to provide

1-{2- met hgﬂ’p qﬁan%wgqe(gg m}i\/e ﬁp]:glwfl}:q pravide the trifluoroacetate salt of
lmdaZO[4th'éd6&1fHd %’%@@n@ﬁeﬂ%ﬁa&c{n‘a ﬁ&@ge&%m%?é& @{J
347 1746, Dorared PO RIED i o e Rod By acclnale s a0 3T RME Bieirosiey 4

Exanpl e >%he table below shows the structure of the free base, the theoretical mass (TM), and the

1{1[(py y'% I ) i m dazo[ 4, 5-c] qui nol i ne-4-am n
e trifl uoroggt‘:'@efj W%&nﬁmﬁe general nethod of Examples 22 - 26
above 2- (4-am no- IH-|mdazo[4 5- c]quinolin-1-yl)-3-methyl butan-1-ol
was react ed—wi-th—2 {frufl ||nrr1r:rn1'Jm/I sl fonvli oxyvYpovridin

y eand the
crude prodUdExammie 1 edStRcire ohthe Bres Basat i \|Puniispieon, s Mags Mepswrmagt { o

provide 1-{ I-k(pynid-2-yloxy)nethyl]propyl}piebhiodm :iazo[4§§;
clquinoling-4-amine_as the trifluoroacetatle salt. TM = 33 .1?590 \

333. 1598 1q B2l é 29 NH, o A TM = 326.1743
1-[ 2- (9H car bazol - 3-yl oxyr} 0 \I ]-1Himdgzo[ 4, 5-c] qumuﬁbﬁ-ﬁgn ne

trifl uoroadetate

VM =

23 A TM = 392.1597
MM = 392.1584
/
( O
24 NH, A TM = 450.1281
NN, MM = 450.1285
N

25 NH, A T™ = 422.0968
N X N\> MM = 422.0966
2N
0
y cl
S
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15 N1 A1 nL portion of a solution prepared by dissol ving 6.@“5 qu'r’.
1-(4-amno-1H imdazo[4,5-c]Jquinolin-I-yl)propan-2-ol in

NN- di medyigy, mde (20 nL) was added to a 2 dram (7.4

vial cont a‘?zaﬁa#gaz hydr oxycar bazole (38 ng, 2 eq.). 20 P%)Usgi'!%&
Trlphenylphosphlne (54 ng, 2 eq.) dissolved in NN-dinethylformam de
(1 nL) was the vial _The resulting slurry was_sonicated to
di ssol ve the Fﬁh‘éﬁ’@l Didrugtpre gf theglireq/Broe2 00, Purificgdn4cess Measurement
PCT/ USQJ/ 46704 jazi dpcar boxyl ate (36 ngy, 2 eq.%e%\ﬁﬁ dded Qﬁg&, The
reaction m kture was soni cated for about 30 es| and t shakjen
overni ght a} ag2bi ent tenperhit,ure. The solvént was rlenoved=apeh t he
resi due was| purified by se eparative HPLC using |Met hod A,, The
conmpound wap provided as fhe iﬁ}fluoroacet te salt. ENMIMGH xig5\ +

H 4" = 408.{5 Exanp|
{2-[(3-thien-2-ylpr thyl} 1H{ i m dazol[ 4, 5- c] qui nol i n-}4-

amine NHZ Part A 10 Usi the gener net od of Exgnple 1 Part B,
2- (1H i m dago[ 4, 5- c|| qui nol i n- I (R-propynyl|) ether was
oxi di zed to| providej 67.5 g of prop nyl oxy) etlhyl ] -

| H i m dazo[ 4, 5- c] quj nol i ne- 5N—ox"de as a n solid. M5 (d) for
C15H14N30z m z 268 |(MI'), 252, 294, Part 15 A drijed round bottdm
flask was c Hh—a—stH—har—3 22
propynyl oxy)ethyl]-1Him dazo[ 4, 5- c]qU|noI|ne SN- oxi de (57.5 g,
215.1 mmol ), anhydrous toluene (200 nL) and anhydrous di net hyl
formam de (400 nli) under a nltrogen at nosphere. Phosphorus
oxychloride (23 nL, 247.4 mmol) wasEHER2ZHr opwi se over 20 ni nut es

20 vas | udgod aaney o Cegp 2 B NI B el LB PR

vol at? 1 es were renoved trifluoroacetate

Using the general method of Examples 22 - 26 above, 2-(4-amino-1H-
imidazo[4,5-c]quinolin-1-yl)-3-methylbutan-1-o0l was reacted with 2-
(trifluoromethylsulfonyloxy)pyridine and the crude product purified via scmi;preparative

10 HPLC using Method A to provide 1-{2-methyl-1-[(pyrid-2-yloxy)methyl}propyl}-1H-
imidazo[4,5-c]quinoline-4-amine as the trifluoroacetate salt. TM = 347.1746, MM =
347.1740
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under reduced pressure and the resulting solid was partitioﬁédﬂm2m5
bet ween chl orof orm and 10% aqueous sodi um carbonate. The aqueous

| ayer was extracted with chloroform the organic fracti
conbi nS¥O YY1 with anhydrous magnesium sul fate, filteﬁggﬁgﬁﬁhgm4
concentrated under reduced pressure. The resulting brown solid was
dried at 60 C, under 78 31 MAR 1005 WO 02/ 46193 PCT/ US01/ 46704
vacuum for 4 hours to obtain 36.6 Example 28

4-chl oro-1-[ 2-(,pr,op- 2= 0 thylj - i, dazol 4, 5- cl.qui,nol.i ne as
-a powder. M (érgl-ﬁwﬁ%{%%ﬁygmﬁ%@Wﬁgﬂﬂnﬁgﬂ%t C5
A dried round bottom fl ask was chafifigsoddetss @ Stir bar, sodium
hydride (8.15 g, 203.9 nmol) and anhydrous 2-net hoxyl et hyl et her
(diglyme, 100 mL) while under a Herogen at mosphere and at anbi ent
tenperature. Phenol (20.7 g, 22Q,2pml) was added in several
portions as a solid and the resujjti g\kol ution stirred under a
nitrogen at nosphere until gasgévgfuifon ceased. 4-chloro-

1-[ 2- (prop-2-ynyl oxy)ethyl]-I pldaz ,5 10 c]quinoline (46.6 g,
163.1 mmol ) was added neat and ‘the sél ut S heated to 110 T.
After 15.5 hours, a preforned solution of \odj/ m phenoxi de (phenol 5
g, 53.1 mmol and sodiumhydride 1.91 g, 47.8 muol) in diglyne (20
m.) s added : i i n 906 it PG %ﬁéﬂﬁ t 0
165 #? The rea§§9%253%§@?555@%§ggﬁﬁ ?g2gf?g?ﬂ%kg2 r atOJ?%%'T. .
Af t er coolcjquipolio-1-@¥-8-métbyibuttn- Col whereantedwith 2s wer e renoved under

reduced 1 essure.and the.resul ti bro soljd artitioned
botween cRFEPERBIHPIRou PR RFElPe o thednidthrtfict il sharn rfastve
aqueous f HRIG ﬁhﬁhg’ﬂ%th@&Ht@@i’(ﬁaﬂiew-{Ih[(ﬁﬁiml-@fo@y)ﬁﬂeﬂi}m}%mp@}niﬂ-ﬁﬁiﬂazo[éi,S-
organic fractions were dried wth anhydrous nmagnesium sul fate,
Filtored SHERnoiReA-2Re e HTBacarRI WiedMiod pr s ME=£ pidi de a
bro solid. The solid was recrystallized fromacetonitrile with a
smal [ amount of dinethyl formam de to provide 25 20 g of

4- phenoxy- 1 -[ 2-(prop-2-ynyl oxy)ethyl]-IHimdazo[ 4, 5-c] qui noline as
a crystalline solid. M5 (Cl) for C23HpENS02 mz 344 (M#4), 306,

288. Part D Usi ?g%@%—gﬂ%ﬁgﬁéy o )g%%yﬁjl —Jn?i%loﬁ,;’-cﬁglrn%ﬁff‘#amine

4- phenoxy- 1 -[ 2-
trifiuoroacetate

15

8

A 1 mL portion of a solution prepared by dissolving 0.5 g of 1-(4-amino-15-
imidazo[4,5-c]quinolin-1-yl)propan-2-o1 in N,N-dimethylformamide (20 ml) was added
to a 2 dram (7.4 mL) glass vial containing 2-bydroxycarbazole (38 mg, 2 eq.).

20 Triphenylphosphine (54 mg, 2 eq.) dissolved in N,N-dimethylformamide (1 mL) was
added to the vial. The resulting slurry was sonicated to dissolve the phenol. Diethyl
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25 ynyl oxy) et hyl ] -1 Hi ni dazo[ 4, 5-c] qui nol i ne (10 g, 29.4 mmdMARZY0S,
react ed vm'th 2 iodothiophene (3.6 nL, 32.3 mml). The glassy solid
obt ai neg, W gurification by chronmatography over sili ca eI 98/ 2
di chl or onet hane/ met hanol ) was triturated with ether to Y0 g
of 4- phenoxy-1-{2-[(3-thi en-3-yl prop-2-ynyl)oxy] ethyl }- 1H-| m dazo[ 4, 5-
clquinoline as a gray powder. 30 Ms (Cl) for C255H 9N3Q2S nfz 426
(ME), 306,2zdpgarbopdepte (36 Mg 230 )WAR a2 @dmetD TR reo AARmBREEE Wk dndG i 4or

el e A LR ekt e
wer e neltaﬂmmqmdﬂe;heremdaeww @ﬂieﬂgjgéuin Beédaedfvh Méﬂoﬁu?ggr a

nitrogen atnos After 2 hrs additional amonium acetate ( g,
129 ol ) Rﬂ&?"ﬁ Efas PrpKideq astbs iridornacetste sriie M sHOT M BT 5 488.t ot al
of 4 Rours. The nelted solids were cooled to anbient tenperature and
basified wwth | N aqueous potassium hydroxide to a pH of -13. The
aqueous m xture was extracted w th Exhogyidd 30 onet bane (3x); the

conbi ned organi S br dri ed _over
anhydr ous magge l{g{?n%g% ?’gfpé “WM%XWG gﬂ’é‘f&“ﬁ‘ﬁﬁé?ﬂﬂ%’@d“%’@ér
reduced pressure. The resulting s¢,id was purified by chromatography
over silica gel (98/2 10 dichloropgt hgnehnethanol), then triturated
with ether to provide 0.812 g of N1-J2-§ (3-thi en-

2-yl prop-2-ynyl)oxy] ethyl } - | Hi#afdgZefj4, 5- c] qui nol i n-4-am ne as a
white powder, mp. 148-150 C gl ysi Cal cul ated for Cl9HL6NACS:
%C, 65. 50 9%, 4.63; %N, 16.08. “Found: %, 65.42; %, 4.65; %\,
16.11 15 'H NWR (300 MHz, DI\/SO)8816(,1H) 8.11 (d, J = 6.8 Hz,
1H),760(m2H) 7.43 (tJ:68HZ\ H, 7.20-7.25 (m 2 H),
7.04 (dd, J =4.9, 3.9 Hz, 1 H, 6.58 (s, , 4.84 (t, J =5.4, 2
H, 4.41 (s, 2 H, 3.99 (t, J =5.4,2 H I\/IS ) for G 9HL6NAOS niz
349 (MH), 229, 185. 20 Part A Exanple 31

Part A

10 Using the general method of Example 1 Part B, 2-(1 H-imidazo[4,5- -¢]quinolin-1-
yhethyl (2-propynyl) ether was oxidized to provide 67.5 gofl- [2-(2—propynyloxy)ethy1]-
1H-imidazo[4,5-c]quinoline-5N-oxide as a tan solid.

MS (CD) for CysH4N;0, mv/z 268 (MH™), 252, 214.
PartB '

15 A dried round bottom flask was charged with a stir bar, 1-[2-(2-
propyﬁyloxy)ethyl]-1H—imidazo[4,5—c]quinoline-5N -oxide (57.5 g, 215.1 mmo}),
anhydrous toluene (200 mL) and anhydrous dimethy] formamide (400 mL) under a
nitrogen atmosphere. Phosphorus oxychloride (23 mL, 247.4 mmol) was added dropwise
over 20 minutes to this mixture leading to a modest exotherm (~ 40 °C). The reaction

20 was judged complete after 1.25 hours at ambient temperature. The volatiles were removed
under reduced pressure and the resulting solid was partitioned between chloroform and
10% aqueous sodium carbonate. The aqueous layer was extracted with chloroform; the
organic fractions were combined, dried with anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. The resulting brown solid was dried at 60 °C, under
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1- {2-[(I-methyl -1 Hindol - 2-yl ) met hoxy] ethyl} - 31 MAR 7005
1H i m dazo[ 4, 5-c] qui nol i n-4-am ne 80 31 MAR 2005 WD 02/46193
PCTI US Usi ng the general nethod of Exanple 30 Pa
4- phen%@?’?%—:’( prop-2- ynyl oxy) et hyl ] - 1H i mi dazo[ 4, 5- c] E{]T%?Wé‘”
(3.16 g, 9.20 nmmol) was reacted with 2-iodo- N,Ndinethylaniline (2.5
10.1 mmol) tgQ provide a 1.0 of 1-{2-[(I-nethyl-IHindol-
I

gi yl ) met h¥3a1ey Fay (4 hoyrsin ebiein A G-8 piv-chionof 4] 25(prdpediymddiydethylb 1 H- pal e

el |l ow crys: ' 5 ' Cl) for C23H24N402 niz 449 ,
)?:06, 186. ﬁ%ﬁ%&[%ﬁ%]q&aﬁk bla pd¥iack. ) (M

1-{ 2- [ ( 1- WS Q) £or-€ isHACTN;D mlz) 286 (RBRY, D26 gk} - 4- phenoxy- | H-i ni dazo[ 4, 5
- clqui nok,i n§ (0.78 g, 1.74 mmol) was partially converted to the
desired p Fhtret by 10 exposure to ammonia, (7% in nethanol, 20 nli)

for % hours aAd%ﬁ@r&nh%%ﬁmwmgwmiagﬁsbm“#%%WE7%

reduced pressure and the material was reacted w
i n met hand®3-9 mmal) gndraghyBousiomethoxylethy @tier (diglyoeayi0e mdl)ywhiemadera t he

startin ' ] ed filtrati and .t he
FiTtrate puose Soombof Aa! SnlBR CIRES Shorsl (017022 Bt g accea
mat eri al e veeldies aby seliv mduheagsdpipysonition stirtddi@dertnig8ien@Rdsphere
di chl or onet hane/ thang!ﬁ) I re I_é,iTng solid was recrystallized
from di metH/ 828 7"5?’?%’ cgased-o Eﬁﬂ?ﬂ' f}’b Top>2-ygylesy)ethyl]-14-imidazo[4,5-

1- 1- vl i 3 ; o
L2l b gl £y g S op o 1020
C. Anal yshAgier Caf horrataquefbonedGaikiad bEOdinpHdr N OpRetiol %G, 537 Ombid] afd,

1: O\, . d: %C. 70.72:. 9, 5 70: O, .18.36 20 'H NVR
30 o Belivasi Y )% 47 Emufch ftighte b b) wad Sgapdto the fpction splydpm
= 9.3, 4nd hdnting'wabindredséd (d11653C) ThelredRiod W%quﬁgéd&m%pﬁtcaﬁz&%oﬁf at J =
3 . 4.82 (t, J =4.9 2

5.
(3

J

7.3 Hz, 'Qa 6.58 (brs, 2 H, 6.36 (s, 1 H

H, 4.64 {1 °CG After cgolyg tpdess fhar 78 °Q, tho velytile@wSe remqved ukiler Mau¢ed ) f or
c2

P

C%_%)SB?W tﬁmsﬁlhnggrgm %611146 wgs]pangﬁon%e%vgge% cmgr%én? griLdg s?a’tmratcd
aqueous sodium carbonate. The aqueous fraction was extracted with chloroform; the
combined organic fractions were dried with anhydrous magnesium sulfate, filtered and
then concentrated under reduced pressure to provide a brown solid. The solid was
recrystallized from acetonitrile with a small amount of dimethyl formamide to provide 25

20 g of 4-phenoxy-1-[2-(prop-2-ynyloxy)ethyl]-1 H-imidazo[4,5-c]quinoline as a crystalline
solid.

MS (CI) for Cy1H;7N30; m/z 344 (MIH), 306, 288.
Part D
Using the general method of Example 3 Part A, 4-phenoxy-1-[2-(prop-2-

25 ynyloxy)ethy!]-1H-imidazo{4,5-c]quinoline (10 g, 29.4 mmol) was reacted with 2-
iodothiophene (3.6 mL, 32.3 mmol). The glassy solid obtained from purification by
chromatography over silica gel (98/2 dichloromethane/methanol) was triturated with ether
to provide 5.3 g of 4-phenoxy-1- {2-[(3-thien-3-ylprop-2-ynyl)oxyJethyl} -1 H-imidazo[4, 5-
c]quinoline as a gray powder.

30 MS (CT) for C,5H)sN30,8 m/z 426 (MH™), 306, 288.
Part E
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1-[2-(3-thien-2-yl propoxy)ethyl]-1H i m dazo[ 4, 5- c] qui nol i n-4-am ne
Part A {@@d round bottom flask was charged with a stj

2- (| H-i‘?ﬁ gﬁ%{ﬁ 5- cjquinolin-1-yl)ethyl (2-propynyl) et kﬁm?@“?‘é‘ g,
46. 88 mmol ), anhydrous triethylamne (14 niL, 121.9 mol),

2-i odot hi ophene (5.7 nL, 51.57 nmol) and anhydrous di net hyl
f or mami de( 130 rftBhenged-{A-[6- ﬂlreyg%ﬂpmprﬂmpﬂbmew& -Iiéameldzd[4 58 Duioline

After 5 m I os |ne al | adi,u 658
g, 0.937 égt%geana coglé)er [‘%u% Ei{npaacgtf%(?% 312 g‘?%“ﬂﬁﬁgqlg)m&k‘?
added neatdried réuid botibmithesod o158 ACRGEH Oty M&@E&ecm i adifidfal
50 minutes. The volatiles were renoved under reduced pressure and the

resul ti ng 2BrHRm3estate (1058 da0 parelbwas aidedh| Theomstinnwas mdgedxobipledeafeous

t T- j . d wi.th. .
i chi or o aner 4 8. e mARISHS, drBCO Mo PADICH hBEhER: 14 phrie vt
anhydr ous lﬁﬁgqneeuapwﬂsmfndiydmxideltb e pEcbf a3l Tmmzmaﬁﬁ&wﬁ@mm

15 d lid. . The d_f
pur 1+ car S gReRind Taf st Ayt pafenic e tchsgRe paged wih brne, dried over |
di chl or ommhmmmi@amﬂn)sums filteorddindiied cohdehtrRbd Rider FAuaQYdstife. OTiR 9

of 1-{2- [(Sthlen yl pr 2yny|)oxy]ethy|)
- 1H i ni daZBi4mg.selid, H’PﬁB‘I‘r!f%é‘ Fhromategaapiyyover. siligs gelP$/2f or C19Hr 5N30S

mz 3@4 (%ﬂhﬂorgﬁ,gﬁm?e%ﬁ g% , BRht %%@vﬁﬂaé@&t&&%@fd@b 15 L0 4. (9(3-thien-

Exanpl e 3 Part

ynyl ) oxy] &ﬂW’Pliml)mﬁaﬂw!}AIqum[m+a]mm0@ﬁ~6a@ne 28a Aiiterposder, wap.
reduced Wlh@lsg%l adi um on. carbon (10% 1 g) in nethanol (25 nm.) to
provide 9.1 1-[2-(3-thien-2-

yl propoxy)mmds] eﬂbhlhﬁu@ﬁmmmﬁ.@ﬂ :QE 81 SONR A2 68, ANOYE 08! Foun /?’5
(Cl) for CLOHIONBOS nfz 338 (NH ), 214. 82 31 MAR 2005 WO 02/ 46193

PCT/ t | S01/02¢20%4Hp4,65; %Ndéﬁdé the general rmethod of Exarrpl e | Part B,
1-[2143-th 1 4 n
OX|[d|§ed ttgqg)hr% Ig{g%iﬁ‘ﬂ@%é]{[g@ ?—}p gl‘?fdz} 6% ﬁl’q%) 96b %743
yl pr opoxyX&{ k6.8 HzH Hyi7d@znsHh, Z:I]I)}UIMQM Ue-HN30FLe HE 638 (300 4.84 ed
tan solidy y-s4,2H), 441 (s, 2 H),3.99 t, T = 5.4, 2 1)

MS (CI) for C19HsN4OS m/z 349 (MH™), 229, 185.

20 Example 31
1-{2-[(1-methyl-1H-indol-2-yl}methoxy)ethyl} -
1H-imidazo[4,5-c]quinolin-4-amine
NH,

Part A
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5.M5 (CO) for CLOHI 9N3O2S miz 354 (MY, 338, 214. Part D Usd hdURHRDS
general nethod of Exanple 1 Part C,

1- [ 2- (3wblekAkre3- Y! propoxy)ethyl ] -

1H i mi dazo[ 4, 5-c] qui nol i ne-5N-oxi de (4.4 g, 12.45 mmol) RLYUPRUte &y
with trichloroacetyl isocyanate (1.8 ni, 14.9 mml) to provide
2,2,2-trichlorQg-N-{1-[2-(3 10

t hi en- 2- yI pr op&&iPedhngeneral methed of Esampls 36 Pe D diphenokysit Relpmpavi de as
an un ur|f S ottomfl.as

char ggd Wi tggxy%%l?ﬂ ﬁgﬁrﬂid%&y gﬂémﬁfo&o IEI-% élg(f?“t@ Wasacied ith 50-
t hi en- 2- yll‘ﬁNotbmgh)'bmﬂme](Z Sigs 100 dmml]dqﬁom)iqulmcgdﬂl-{k i-}nsﬂm.@}tlh&ﬁ
and sodi urg_ Z %ﬁ-ﬁ% 5%|n 49. 8 nmo) )

anbi ent ten:]f])1 rPgEﬁ ie ﬁ 4’3 %‘Bﬁﬁ%l’%eﬁﬁll%"rcwhne
hourss Theokdl atiles were rermved under reduced pressure. The

resulting aoil was purified with chronmatography over silica gel (95/5
di chl oronﬁ%é‘ﬁ@f%ﬁcﬁﬁnﬁk 93 mzA40 (MHED 3061 186e HPLC usi ng method A and

recrystal lg,zafion fromethyl acetate/hexane to provide 43 ng of
1-[2-(3-thien-2-yl propoxy)ethyl]-1H 20
i m dazo[ 4, 5- c] dthi2d6! MﬂhbﬂdH~méola&ylarnmmﬁethﬂy&t;mbh¢:@elfzﬁﬁhid%o[ﬂ5

130. 1- 131. A Cal cul at ONACS~ (1120) 0. 30: 9C,
63. 77 %4“?“3‘%5’6’“%]7%/ &u Rpa e@{g‘z % g TO)«%Qt by 5. 57

FDH!\uvgq; 2 go (M%z?osgﬁl@;@x%ﬁ:ﬁia@('ﬁ/b l_h"l)‘ﬂaeﬁaﬂog (zﬁb %&.Zhédf& Fﬁtaﬁgzlg ? % @nﬁ 1

4.9, 3.4 Hgiah@s pyere wmeyed ynder reguced pressure a.nd thc matcnal was reacted with more

Z6 4,519, %%%@V%@#&%ﬁ%iﬂ%f{%ﬂ%% B%hip comefeiSietibons oy

C19H2 ONA Otartirg BE& il MThe solidbas 18i86ved® itatidhBnd e FiltrdlOnwALé hbditrated
PCTI USOl / 46704

1- [ 2- ( 3- PYPEiT f‘fl\l“gefgx %P"E'Bo)@wfévms material waspfpd by clapmetogmpivhowr silisan
e 15 gel (/1 dichloromethane/methanol). The resulting solid was recrystallized from dimethyl

formamide to provide 0.121 g of 1- {2-[(1-methyl-1H-indol-2-yl)methoxy]ethyl}-1H-
imidazo[4,5-c]quinolin-4-amine as white, flat crystals, m.p. 243-245 °C.
Q Analysis. Calculated for Cy,H,NsO - (C3sH70N)g.20: %C, 70.50; %H, 5.81; %N, 18.75.
| Found: %C, 70.72; %H, 5.70; %N, 18.36 |

20 '"H NMR (300 MHz, DMSO) 5 8.13 (s, 1 H), 8.05 (d,J=83Hz 1 H),7.60(d,J=93,1
H), 7.36-7.47 (m, 3 H), 7.10-7.20 (m, 2 H), 6.98 (t, = 7.3 Hz, 1 H), 6.58 (brs, 2 H), 6.36
(s,1H),4.82(t,J=4.9,2H),4.64 (5,2H),3.92 (, ]=4.9,2 H), 3.52 (s, 3 H)

) MS (CT) for CzzHyiNsO m/z 372 (MH"), 229, 144,
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Part A Under a nitrogen atnosphere, a solution of 2-am nobedd AR 7@1@ d
(100.0 g, 0.73 nol) in acetic anhydride (400 mM, 4.2 nol) was heated
to refl hours. The reaction was cooled to roo e
and the‘yéo%gelﬁ was renoved in vacuo. The residue was 10“%&@?@2‘% in
gl acial acetic acid (500 m) and NaN3 (49.77 g, 0.77 nol) was added.
The mxture was stirred overnight at roomtenperature followed by
concentration of the acetic acid ixamplel82. The resi due was di ssol ved

in 10% NaCOH (500417h)aspLubion and, heated. t.g r r 3.5 hours.
The reaction waslrclzg?zgh?g Y?%S%"?E%@#Z?W@ﬂ%‘ggf hrapineyver a

m xture of ice water (2 L) and HO NHL50 nml). A white solid
precipitated and was collected 15 By vacuum filtration. The solid was
dried in vacuo to yield 130.5 g of met hyl - | H
tetrazol-1-yl)benzoic acid. 'H NMR LY MHz, DVSO-d4) S 8.12 (d, J =
7.2 Hz, 1H), 7.91-7.78 (m 2H), 2 ( J = 7.4 Hz, 1H),2.37(s, 3H);
I\/B(CI) me 205 (MH ), 162 (M - 2Q Part B Under a nitrogen

at nosphere, 2-(5- nethyl-ll—l—tetrazol-l-yl benzoic acid (89.7 g, 0.44
nol) was dissolved in acetone (I L) and ‘¢esi um carbonate (214.7 g,
0.66 nol) was added with vigorous stirrihg. Ethyl iodide (70.3 m,
0.88 nol) was added dropwi se and the reagtipn was heated to refl ux
for 4 hours. The reacti'on was cool ed to rgprytenperature 25 and
filtered. The acetone was renoved in vacu yield a yellow solid
whi ch was_ dissolved in dichloronmethane (800 ml) and washed with
sat ur at edP@b6i um bi carbonate 84 31 MAR 1005 WO 02146193

Filtored, and sonseriunibolf SR fnighfGieh {36! B5 L1 AP ombdfaF")
23 (() g m:tz heliguinglin-gtyDethyl (2-propyryBretieald. 7%, 46.58 ginioly shliydyous Q’idﬂ@tlan%lgb E\I(I;/R
; (EPMEPAIED sy ipdopicpene s Font 51.3) ionly it ey cimpind]

- 6. 9 Hz fuﬁh&de(lNBrﬁlgldndaiﬁmﬁﬁé’m(aﬁdmsbheréLéﬁlheaB@"t& s&’@n@@fa §nﬂhﬁt£s096”
79,

at m)spherg 2-(5-nethyl-IHtetrazol - gbenzoate
1ch10ro 1s(tnphcnylphosphme)pal]admm(ﬂ) (0. 658 g, 0.937 mol) and copper(I) iodide

10 (0.357 g, 1.875 mmol) were added neat to the solution. The reaction was judged complete

after 50 minutes. The volatiles were removed under reduced pressure and the resulting
solid partitioned between dichloromethane and 0.5N aqueous potassium hydroxide. The
aqueous fraction was extracted with dichloromethane (3x); the combined organic fractions
were dried with anhydrous magnesium sulfate, filtered and concentrated under reduced

15 pressure to provide a brown solid. The glassy solid obtained from purification by
chromatography over silica gel (98/2 dichloromethane/methanol) was triturated with ether
to provide 5.5 g of 1-{2-[(3-thien-2-ylprop-2-ynyl)oxy] ethyl}-1H-imidazo[4,5-c]quinoline
as a tan solid.
MS (CT) for C19H;sN;0S m/z 334 (MH"), 290, 214,

20 Part B

Using the general method of Example 3 Part B, 1-{2-[(3-thien-2-ylprop-2-

ynyloxylethyl}-1H-imidazo[4,5-c]quinoline (9.5 g, 28.49 mmol) was reduced ﬁm
palladium on carbon (10%, 1 g) in methanol (25 mL) to provide 9.1 g of 1-[2-(3-thien-2-
ylpropoxy)ethyl]-1 A~imidazo[4,5-c]quinoline as a brown oil.

25 MS (CT) for C1oH1sN30S m/z 338 (MH™), 214.
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0.34 mol) was dissolved in N, N-di met hyl f or mani de (600m) andl M8 2005
solution was chilled in an ice water bath. Potassium ethoxide (67.2

g, 0.837%)46ms added slowy to the 10 solution. After gﬁé@gg{/‘fﬁﬂp‘bd

m nut e e I'ce water bath was renmpved and the reaction

at roomtenperature for 3 hours. The reaction was treated with 100

m of water and approxinmately 300-400 nml of solvent was renoved in
vacua. Th&2tdmai nder of the reaction was poured over a sol ution of

| aci al acetic ' i ge wat .precipitate

19 or rrled and tlhe [%nﬂgk&é é%&ﬁogtoggxwvﬁﬁ?%é% :[%B%'éﬁ 'Z‘ly ifg‘%’?"ﬂ).ethﬂ'e
sol i d was IFbintididopd,5-efuinohivie eusionifizéd to prdvade 4.9g i el[tl(Hithigng of
tetrazolo }}’5'5];3,‘%&' qﬁlhn-i')-ol as.a yellow solrd. "H NWR (300 Mz,
DVBO- d6) o %i}y 1 H-1gdazqld, >-cjgyinolige SN-pxide a5 an vepurified tan sefid. 7. 99
t, Js= 7. ; , - aalH), 7.04 , 111); M5
§CI ) ?ﬂ e %%@%&)%%Q%Iﬁgo%grs% agl-q)étg?d;%f"ol[-bl, 5-a] qui( rs10I i n- )5 ol

(63.25 g, Bertdx nol) was added to glacial acetic acid (630 ni) to

forma thick off.wh ensi, 0 Th XL W Vi gor ousl
stirred while %%é&é}%lﬁgﬁlﬁ%d gF ,mpg"f gl?a‘r%r&r ’,F‘[%/éhé%\'gﬁé’ﬁ’a‘ﬂ’f%m@ﬂ]'
sl oW y addeéfimidive[4,balnirolinsvel-ddi4.4 B £9midoD WaTedctdBRiHC Over a
period of 1 el | ow precipitate formed and the 25

mnutes. Ay r C
reaction \)ﬁa‘l%i’%fyji’ﬁ?éﬁanﬁe (b6 m-1idP mmol o proyide Bde2-friokiarpdV- (lal2-(3-
sl owhy coqhigal2tyBhrBpdky)etiy {208 S-SRl dnl L li '
then dried in \?qa?:g%(;%ty()) y)lh}glug%%%) 0 g’%éﬁﬂl%(ﬁﬁff%}%mgﬁlhé%ﬁgum
t et r azol o[glassy @lidui nol i n-5-0l as a yellow solid. ' H NVR (300 Mz,
DVBO- d6) _@ﬁiiS (d, J = 3.9 H, 1H: 8.32 (d, J = 3.2 Hz, 1H), 7.90
(t, | =78, 1H), 7.68 (t, J = 8.2 Hz, 1H: 30 M8 (C) me 232
(M), 204. Partdriedunaietbottom flasio gesichataed Shay stir bROED -3 BlobNITH-[2-(3-

0.17 ol W y hilled (0 O fl fai,
N N i met T 3 SHP ST b LA e Sre i e BT G ARG VAR
200510 O2Aetbchd (6% ialdiafldl! PAmNsD Shaidl)Vat WbiRCempe ﬁl?lén The reaction

tenperature and then added dropw se to a suspension o -
ni tro-t et M dtdspd complptedftpii0 heus. dhe velatesweicrempyadfundermfuted pRSOre.
m). The rgaeldRieWSvas purified with chromatography over silica gel (95/5
dichloromethane/methanol), semi-preparative HPLC using method A, and recrystallization
from ethyl acetate/hexane to provide 43 mg of 1-[2-(3-thien-2-ylpropoxy)ethyl]-1H-
20 imidazo{4,5-c]quinolin-4-amine as a white crystalline solid. m.p. 130.1-131,6 °C.,
Analysis. Calculated for Ci9Hz0N40S - (H20)0.30: %C, 63.77; %H, 5.80; %N, 15.66.
Found: %C, 63.84; %H, 5.79; %N, 15.57 |
) 'H NMR (300 MHz, DMSO0) 4 8.16 (s, 1 H), 8.12(d, J=8.3 Hz, 1 H), 7.62 (d, ] =8.3 Hz,
1H), 743 (t, J=7.3 Hz, 1 H), 7.20-7.26 (m, 2 H), 6.84 (dd, ] = 4.9, 3.4 Hz, 1 H), 6.62 (d,
25 J=24Hz, 1H)6.58(s,2H),4.79 (1, J=5.4Hz, 2 H),3.83 (t, J=54Hz 2 H), 3.35(t,
=6.4,2 H), 2.64 (t, T =7.8 Hz, 2 H), 1.69 (p, T = 6.8, 6.3 Hz, 2 H).
MS (CI) for CisHaoN4OS m/z 353 (MH), 211, 185,
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heated to 100 C for 30 m nutes. The orange/red solution masﬁM@d
by pouring over liter of ice water. A yellow precipitate forned
and was d by filtration, redissolved 5 in chloro I OX.
750 rﬂ)“ﬁgﬁr%@g%(eNaZSM) filter ed and concentrated in Vg’%@éﬂf
yield 33.74 ¢ of 5-chl oro- 4- nltrotetrazolo[l 5- ajqU|noI|ne as a
yeIIowsoIid HNI\/R(300I\/Hz DMSO-d6) S 8.78 (d, J 8.2 Hz, 1H);
8.57 (d, J 8.3 Hz, 8. 29- 8. 2Bx{mple 1¥), 809803(m 1H) VB
(d) me 250 (

St or o aomi STl ﬁ%gmﬁﬁ-@fa?wml R GA L

di chl oronet hane (600 m ), and trlet hyll_i'im ne (21.14 m, 0.11 nol)
wer e conbi ned and the resulting ol ut|én vvas chllledtOOT

2- (3-Pyridin-3-yl propoxy) et hyl am ne @1 , 0.13 nol) was added
dropwi se. The reaction was allowed t y warmto room
tenperature, then 15 stirred at roo rature for 1 hour and
finally at reflux for 2 hours. The ctl n was cooled to room

tenperature and then quenched with water 200 m ). The phases were
separated and the aqueous |ayer was extrdcted w th dichl oronethane (3
X 50mLl). The conbined organic fractions)were washed with brine (100
m), dried (Na2SO4), filtered and concerftrated to yield a yell ow
solid. The solid was slurried in ethanob. 50 M) and 20 filtered to
: \
provide 34.3 g of
4-nitro-N—[2-(3-pyridin-3-y|propoxy)ethy tetrazol o[ 1, 5-
a] qui dol i n-5-anmine. ' H NVR (300 NPE, DMSO-d6) S 10.27 (bs, 1H), 8.69
(d, J = 8.Bartfz, 1H), 8.54 (d, J = 8.3 Hz, 1H), 8.37 (bs, 2H), 8.08
(t J =77 H Unnq)r a Ttr@gen(dtmosphere7 aZolion pﬂ)’z—annn@mgtdc agid=(10020 3, 073

o, 211) . OB g afhyiias (fhofiL 42 iy wis ey e or Sy ‘ﬂﬁf‘iffm%“
1. I82r (m 2bds; cobﬁdl(FtlSlr?orﬁt@n;ﬁ:%mélhhﬂ jhe sﬁﬁlﬁnt Wats rEiﬁo*tedGn vacuo. The res:due was
i ne 1030 hsshivelin glaci pociperau ) et (937 € pyrpdl s g

pressure fhagke G Eﬁh-&lMnﬁglﬁ}%'f'ﬂion{én%éam%)fohowé@ﬁﬁkéﬁc%mneh%fﬂﬁ%éﬂén
carbon (3.00 g, 5%vv/w) was added and the flask a)(%race on_a Parr

hydr ogenatdcishinagoue.aihe resifie was dissolued ind8%sNaRE (S0humdy sohniop and heptadsto

(0T S S B 8 e 5 G it ST s o

sever al ponbdiwesf izk vedtdrd? &) andTHE? €150 tmlat A& wiits solsiwresipitadedoandi wes collected
15 by vacuum filtration. The solid was dried in vacuo to yield 130.5 g of 2-(5-methyl-1H-

tetrazoi-l-y])benzoic acid.
'"H NMR (300 MHz, DMSO-d) 6 8.12 (d, J = 7.2 Hz, 1H), 7.91-7.78 (m, 2H), 7.72 (d, ] =
7.4 Hz, 1H), 2.37 (s, 3H);
MS (CD m/e 205 (MH), 162 (M —Na).

20 PartB

Under a nitrogen atmosphere, 2-(5-methyl-1H-tetrazol-1-yl)benzoic acid (89.7 g,

0.44 mol) was dissolved in acetone (1 L) and cesium carbonate (214.7 g, 0.66 mol) was
added with vigorous stirring. Ethyl iodide (70.3 m], 0.88 mot) was added dropwise and the
reaction was heated to reflux for 4 hours. The reaction was cooled to room temperature

25 and filtered. The acetone was removed in vacuo to yield a yellow solid which was
dissolved in dichloromethane (800 ml) and washed with saturated sodium bicarbonate
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86 31 MAR 2005 WD 02/ 46193 PCT/ US01/ 46704 vacuo to provide 30.MRJ0Ss
N5- [ 2- (3- pyri di n-3-yl propoxy) et hyl ] tetrazol o[ 1, 5-a] qui nol i ne-

4, 5- di aigR/4@fezan orange/red oil. M5 (Cl) me 364 (M), 1}5 SEg,{ﬁtrmH
Triethyl orthoformate (21.1m, 127nmol) was added to a solution
N5-[2-(3 5

pyridin-3-yl por etrazol Q[ 1 qU|noI|ne4 5-di am ne
(30.8 g, SéOB WQ ﬂ}f?t'ﬂ?@'ﬁf Q‘F‘ES’E(N? ). (istednand coneeniated faeidi on
was heat edgs 9 g bethypo-{Rethy N MWistrazdiey iRAE kU glgflgto room
t enper at ur and di T ut ted \?\n h saturatg%l sodlaum l?lﬁé@ %ﬁoﬁatsgﬂ?zoo n).

The phases Wié@fhﬁﬁﬂem@wd&) Be8. Td(id,ebag 8IFzy &H), W89 (s RHRAA 70 dyii % M9

tnshed w tHEoHDAT8 60 24 B ARG, ARSI Ve BEnbit ated t o
provi de anMsSr(EN3a/eI3B (ﬂ&r“jl'hggsol Id was triturated with diethyl

ether and then filtered to yield 28.7 g of
6- [ 2- (3- pyFAn- 3- yI propoxy) et hyl ] - 6H-

B R M LA A ol

J = 4.8, 10.54 pie]) was1lissolvel BON,Neimsthylfemibmiide, (600hn1) afid 88 sgldtionlwas chilled

Hz, 111) 73 213), . 7. dt. 15.J.= 7.8, 1.9
o 1ty A et FolsighiBagdiet o7 4o Had Bb wes Saseg Sovigto 54
3.96 10t Jsohtﬁml Aftdr a fdrninutesdile (de water bath whs Fmovéd hhd thé r&@tidd wasktirred
7.5 He, 82-1.74 (m. 211);. M5 (d) me 374 (MH). Part |
Tri phenyl 68% W%@ a«r%wamvaaaaﬁe@m 19@m), of Weterynd
6- [12- ( 3- Pydpped
Sy nt opbrrpRAinatdl) 300400 ml of solvept ws emoved inygeno, Tho remainderofhe o
g, 76.9 mﬁﬁ#‘)UOFWaEPE“TGﬂ evira émemaqid apetic aaildélzseabun wnwm(mb)awed

at reflux l 0

to room tenpefa ‘Etﬁ{rrog&gn ﬁggﬁyg%mﬁa?ﬁﬂw%?ﬁép ‘?‘gﬁé& . &ﬂf Wb bas
precilpi t at@liededeyvachimm filestionto migldm3ﬂ5Lgcﬁ‘wmob£ini>amﬂmﬁﬂ-d-dl as ¥ felloey
to ylelda rk red/brown solid. This material was treated with 500
nl wat er ardvi gorously stirred. 25 Excess triphenyl phosphi ne and

tri phenyl plEDEMR (moqou{dqamora%ﬁa 834 m gcd 94 3t 99, 0 (1= ] Hﬁnmjeﬂgdoy

vacuum filtration. The solid was washed with several portions of
“water fol{tdvie —6418? aI'I)=|7r§9I(t washk? Bt Dol -PMutsel dol (1:5, IN HCO:water).
The red/ brigen Sgol | ected, washed with ether (3 x
150n), and treat ed W NaO—I solution until the

20 Part D

Tetrazolo[1,5-a]quinolin-5-o0l (63.25 g, 0.34 mol) was added to glacial acetic acid
(630 ml) to form a thick off white suspension. The mixture was vigorously stirred while
nitric acid (23.6 ml, 0.37 mol, 70% solution) was slowly added. The reaction was then
heated from 25 to 80 °C over a period of 15 minutes. A yellow precipitate formed and the
25 reaction was maintained at 80 °C for 5 minutes. The mixture was slowly cooled to 0 °C.
The solid was collected by filtration and then dried in vacuo to yield 60.0 g of 4-nitro-
tetrazolo[1,5-a]quinolin-5-ol as a yellow solid.
'H-NMR (300 MHz, DMSO-dg) & 8.35 (d, J = 3.9 Hz, 1H); 8.32 (d, J= 3.2 Hz, 1H), 7.90
(t, J=7.3 Hz, 1H), 7.68 (t, ] = 8.2 Hz, 1H); '
30 MS (CI) m/e 232 (MH"), 204.

PartE
Under a nitrogen atmosphere, POCl3 (16.42 m}, 0.17 mol) was slowly added to 2

chilled (0 °C) flask containing N,N-dimethylformamide (100 m]). The resulting solution
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pH reached 12. The crude product forned as a tan preci pitat“amﬂ s
collected by 30 filtration. Purification of the crude material was
acconpl § treatment (2X) with activated charcoal 0- (60
in reflmgw%t hanol . The charcoal was renoved by fiItFE%IU
desired product fornmed as a precipitate during concentration of t he
filtrate. 87 31 MAR 2005 WD 02/ 46193 PCTI USO01/ 46704 The solid was
col l ected Mgs s}a\@lyuvnrmbdmmmacmpmmmnmm addedtdingpiwisd th arspspaiisdortisfided

d 17
112 (3 py PPy Sadionthsriyin Navimatyliogpamide C10q g ot geaction was
4-am ne ashentddan 16@1’0 fbr 30Nnfinutds? STHE ofadi e/ﬁ:d@olutl&h Nﬁﬁ%d%unng over |
DVBO- d6) 8.8.33 (d, J = 4.8 Hz, |H) (s, 1H), 8.18 (3,

8.13 5 (d11 3508"‘*7“’?% YPIMW pregipityty | ’forgwdzarsl wasiqpllecterityy filtratian, (qdlssqlvad
o 62 (b, opjcerotisd (apbrds TS, grick (YfSObl fished, aha fonciyfuldy il

3.030 Er}’e éyleld@3§4+szof 52¢1¢)1Q109_‘4~Ig®?t(3tl‘azo11)[ﬁ52-?i]q’mddgne %I-zbyellbw%éh%g] 8SH) VS
bk N oot oM Yapg AR G S 2T 5 B 1l B 5B (o3 = sk Hanit. Sh-

Z[szgyl-Iséz(mslmfsoggm’(ﬁ"tlh 11-1Hi ni dazo[ 4, 5-c] | 4-
pyridin-3-y &Qogo% et hy i m dazo c] qui nol i ne- 4- am ne

71 15 Part MS sphere of nitrogen, N5-[2-(3-pyridin-3-
yl prqgoxy)pgrpyl]tetrazol o[ 1, 5-a] qui nol i ne-4,5-diam ne (0.70 g, 1.92

DL ) e 5 S 2O SO BLRSHNIE 1 1 b TS M e
r ﬁact i ;)n \r/\@QO hﬂ)ahng}i triiethylahine 2 If BYmB Ogcrl])gﬂcﬁ} v;eﬁg \?\%%lsiged hmethéuemh@ger
consunpt | o 18S TR - Fr{ReP et oA S omeas 8 01k mol) was

addi tion ofdde@érepwis5STHE JeactiohvaRAASW& tloity WERPoFbEH 1 &3&
aquequs fraction was extracted with dichl ororret hane (3 10 rﬁ? The

25 cdrbi netrEA gLeps! temperetas for Namé anﬁﬁmu apieflnx lﬁ:r&imu(sﬂhme)xquomasd
E%Namzatsﬁjl) - 6€d[0128‘i?3 pyri %ch@‘?& ropo h?%%“%ﬁ‘ &OWn?] dl'h% ghas% were
separated and the aqueous layer was extracted with dichloromethane (3 x 50ml). The
combined organic fractions were washed with brine (100 ml), dried (Na;SO,), filtered and
concentrated to yield a yellow solid. The solid was slurried in ethanol (150 ml) and |
20 filtered to provide 34.3 g of 4-nitro-N-[{2<3-pyridin-3-ylpropoxy)ethyl]tetrazolo{ 1,5-
a]quinolin-5-amine.
H NMR (300 MHz, DMSO-dg) 8 10.27 (bs, 1H), 8.69 (d, ] = 8.3 Hz, 1H), 8.54 (d, I =
8.3 Hz, 1H), 8.37 (bs, 2H), 8.08 (t, T = 7.7 Hz, 1H), 7.81 (t, J=7.2 Hz, 1H), 7.57 (d, I =
7.3 Hz, 1H), 7.27 (dd, J = 7.9, 5.0 Hz, 1H), 3.92 (m, 2H), 3.71 (t, ¥ = 5.4 Hz, 2H), 3.47 (L
25 J=6.0 Hz, 2H), 2.62 (t, J = 7.4 Hz, 2H), 1.82 (m, 2H);
MS (CI) m/e 394 (MH"), 366. |

PartG
4-Nitro-N-[2-(3-pyridin-3-ylpropoxy)ethyljtetrazolo[ 1,5-a]quinolin-5-amine (34.3

g, 87.2 mmol) was added to a 3 liter stainless steel pressure flask containing ethanel (1.25
30 L, absolute). Platinum on carbon (3.00 g, 5% w/w) was added and the flask was placed on
a Parr hydrogenation apparatus. The reaction was shaken under 45 psi (3.15 Kg/cmz) of
hydrogen for 24 hours. The catalyst was removed by filtration through Celite™ and the
Celite pad was washed with several portions of ethanol. The filtrate was concentrated in
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88 31 MAR 2005 WO 02/ 46193 PCT/ USO1/ 46704 31 MAR 2005
I m dazo[ 4, 5-c]tetrazolo[1l,5-aJquinoline as a red oil. This materi al

was usegowhhb@yt further purification. M5 (Cl) mle 388
Part B 5 Under an atnosphere of nitrogen, 5-nethyl -6-[2-15(?/%@46704

pyri di n-3-yl propoxy) et hyl ] -

6H i m dazo[ 4, 5-c]tetrazol o -alquinoline (0.73 g, 1.89 mol ) and
triphenyl ﬂ%ﬁ'é"ptﬁip% wﬁ%ﬁf@ao&#&-@]mﬁ- {senexpicthyHiepazplo[h,5-alquinoline-
1, 2. di chl of aban#®NA o brarbiked ol RIS @AFMIIR4 0 AERL od at refl ux for

18 hours. After cooling to anbi ent' tenpera e sol vent was
renoved i Pagiduo. The resulting residue was treated with 1IN
HCl / wat er (30 rethyhortiforniatio@bml, Sl mmiolgvasrddidaed saltiod 6f NiRL(s-

i .Jh lid fil [ ' |
P e Pyde P B R BRRAT b Y qvincto o S amine 50 B s ViameRie
until  pH 1j2Ldichlsraetand €50 niﬁ%‘laldf thé Fea@iod WiRhefdd foaEHBOfYS bbyrs. The reaction

di chl or onet haneﬁés X 25 nil). The conbined organic fractions were

washed wi t¥pS5PPlp toemtempergtureand dilatedsmith satemated spdiumaicarbonate (200 ml).
L b . . > e
CoaC T e phlkel GEHdebitytld B Db i1ifer Ut e dfabhith dilorSEReie 5,
produce ax3fmbi ght sombinFhergemit fractivas wereaeisyal with braed 200 @iy drigdr opy |
tate touyi 0, 16 g.of 2-methyl -1-[2-(3-pysidin-3- . _
s %Egygﬁi @qﬁrﬁ%agﬁ?tgé%ﬁwﬁ}{ awn{wqﬁﬁd-gﬁéﬁiﬁ e
m p. . e thiR cM*IB 1d 2¢€/ [2-(Q. - n a
. 8.34%d 3 :;é.o . 1H) 793 (?, 5B %’.9’_5% Hz,y]%rﬁff’@.e%?ﬁ J
= 8.4 Hz, "Pigeeols.Seelteppzolo]1.S-a)quinqlpe ag pfan/opange sqlid. 3 = 6.6 Hz, 1H),

20 7.22 (i del, o} =24:.8 1 6

(bs, 21D,( i %I%ﬂ%{m%ﬁg%ég&lﬂzgsg%‘{dg 5 {.gflﬁjlgﬂggg'?@,l ‘%’,1'553&%4

Et, J = 6.121)1-&-3(;@11%,2-21110P058-2(B@)£ =2.7322,(1H), ?07-‘(8%12}?“';133 (tgﬁﬁc):s'?-i?@.
; + ; e or, :

66, 785 1 Ve A Rangned s IS 7eA 3k 38 Sk Qg o HR A58 06, tos.

89 31 NARIRO)OH),B@208/1466.9 BzPAH)| 2SOk 16784z, 2H), 1.82-1.74 (m, 2H);

MS (CT) m/e 374 (MHN.
Part 1

- | Triphenylphosphine (27.0g, 115mmol) was added to a solution of 6-[2-(3-pyridin-

20 3-ylpropoxy)ethyl}-6H-imidazo[4,5-c]tetrazolo[ 1 ,S-a]quinoline (28.7 g, 76.9 mmol) in
1,2-dichlorobenzene (1 L). The reaction was heated at reflux temperature overnight. The
dark red solution was cooled to room temperature and treated with 1N HC1 (225 ml). A
tan pfecipitate formed. The resulting mixture was concentrated in vacuo to yield a dark

[ red/brown solid. This material was treated with 500 m! water and vigorously stirred.

25 Excess triphenylphosphine and triphenylphosphine oxide formed as precipitates and were
removed by vacunm filtration. The solid was washed with several portions of water
followed by a final wash with dilute HCI (1:5, 1N HCl:water). The red/brown filtrate was
collected, washed with ether (3 x 150mI), and treated with 10% NaOH solution until the
pH reached 12. The crude product formed as a tan precipitate and was collected by

30 filtration. Purification of the crude material was accomplished by treatment (2X) with
activated charcoal (Darco-G60) in refluxing methanol. The charcoal was removed by
filtration. The desired product formed as a precipitate during concentration of the filtrate,
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Exanpl e 35 31 MAR 7005‘
2-Butyl -1-[2-(3-pyridin-3-yl pnpoxy) ethyl]-1Himdazo[ 4, 5-c] qui nol i ne-

4- am newl) PBishesA Under an atnosphere of nitrogen, N5-[2 3-
yl propoxy) et hyI ]tetrazol o[ 1, 5- a] qui nol i ne-4, 5-di anm ne (2"%%51’%7@‘2

mmol ) was di ssol ved 10 in toI uene (40 m). Trinmethyl orthoval erate
(.29 m, was added via syringe. A catalytic anmount of
pyridine h %9@ |"Hs|ceﬂéﬂ%!sbyaam filiratiprewashed with diethyliethr arid driell under

fitted t bacBued r fl nd
the. vol at| | aupeeBroMain? g 4 CRFHEa AN b BRI HGtdetole e pindtin
reacti on wismisa@sedant solidoomp 1 2m:p42%600C.e and quenched by the addition
f t h ted and th 15 ph
vas. oxt r as RADR GIHE BB 40 R TSt R Ty dhbhct gk 815
f t : | t d
and_concent LAt o T e ds (o B e B T a A L
was purifi e 6 ¥ Fdsh4SdizdH).ce 20X Hgs. &Q)(t,yJ%GJSIHzgangelS,Z ®O%¥49H295/5
Sy A PR YETE Of A AR D 55 6, VL5328 154, 2
yl propoxy)MSWD]mfamB @@Exo[ 4, 5-c]tetrazol o[ 1, 5-a] qui nol i ne as an

o0 oA £ i i

=1. 91biz, Issm,Nzo&}g(d J =7.2 Hz, 7.75 (t, J =7.5 H, 1H,
7.48 (d, J =7.9 Hz, 1 H), 7.23 (dd J = 7.8, 4.9 Hz, | H), 3.63 (t,
J = 5.0 Hz, 2 H, 3.56(t,J=4.9Hz, 2H), 3 36(t J=6. 3Hz, 2H), 2. 51
(in,2H),2.12(t,J=7. 7THz, 2H), 173(3 l3qd = 7.4 Hz, 2 H, 1.45
(pentet. J =77 H, 2 H, 1.12 (m gﬁ’lt‘-@ b.68 (t, J = 7.4 25 H, 3
H; M5 (C) AiNethgol-[2M3+pididin-9§ BdpddiRiiz Q3-8 4 4)$ ¢ R@inoline-4-amine
PCT/ USO1/ 46704 Part B

2-Butyl -6-[2-(3-pyridin-3-yl propoxy)ethyl]-6Himdazo
[4,5-c]tetra2olo [ 1,5- aJquinolime.(1.98 g, 4.61 nmol) was treated
follow ng the general procedure N bed in Exanple 35.
Recrystallization fromisopropyl lal oot gave 1.09 g of
2-butyl-1-[2-(3 5

pyri di n-3-yl propoxy)ethyl]-1Hi azo[ &, 5-c] qui nol i ne-4-am ne as a

" bei ge solid. 0

& \N
15 ==

Part A
Under an atmosphere of nitrogen, Ns-[z-(3-pyridin-3-
ylpropoxy)ethyljtetrazolo[1,5-a]quinoline-4,5-diamine (0.70 g, 1.92 mmol) was dissolved
20 in 1,2-dichloroethane (15 ml). Triethyl orthoacetate (0.53 ml, 2.88 mmol) was added via
syringe and the reaction was heated to reflux for 3 hours. Analysis by thin layer
chromatography (95/5 chloroform/methanol) showed complete consumption of the
diamine. The reaction was quenched by the addition of water (15 ml). The phases were
separated and the aqueous fraction was extracted with dichloromethane (3 x 10 ml). The
25 combined organic fractions were washed with brine (15 ml), dried (Na,SOy), filiered and
concentrated in vacuo to yield 0.73 g of 5-methyl-6-[2-(3 -pyridin-3-ylpropoxy)ethyl}-6 H-
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'*H NVR (300 MHz, DVBO-d6) 8 8.33 (d, J
8.08 (d, J =8.7 Hz, | H, 7.61 (d, J

3 I

0 I ,
7.7 Hz 30 - 7.20 (m 2 H), 71 dd, J = 7.4, H) ,
6. 44 (b&"g‘)‘ﬁ?; 4.74 (t, J = 5.4 He, 3.82 (t, J :@@Uﬁ’?@‘m,
3.27 (t, J = 5.9 Hz, 2H),2.97(tJ: Hz, 2 H, 2.41 (t, J
7.5 Hz, 2 H), 1 84 (pentet, J 10 = 7.4 Hz, 2 H, 1.64 (pentet, J
7.2 Hz, 2irkiazold, 36 tetmzol] Hf-a]quisding ps a pd-oily Thisipaterp! phs usedmithat) i e
404 (M + %Aﬂal {:lll cd for C24H29N50: C, 71.44; H, '7.24; N, 17.36.
Found: c, JPebpnfigion o0 "\ ™17 05. 15 Exanple 36
2- (2- Met hMW@IUWéSSBMH[-Q pyri di n- 3-yl propoxy) et hyl | - 1H
i m dazo[ 4,5 c] qui nolin-4-am ne 20 Part A Under a nltrogen at nosphere,
NG- [ 2- ( 3- B¥EBdi n- 3- yI pr opoxy) et hyl ] t et r aazol EIEN:
a] qU|5noI i ne- 4 @n@ﬁramaﬁeowherae f pitrogeng > mgHhl-p-1 i3~p¥'eﬁleﬁr36w8%?>wmll( 30

R e D T

PCT/ uUso1/ 9(6(74)@,23811 moe])wedre distpdied in B2 rb¢hharaigprenei(bhl). dhe esactien 3. 92
g, 75nr was,., a e he .sol tlon bat h
was rem)v r‘fﬂf@&%ﬂ%ﬁ?‘ﬁﬁ% °‘§°§1P5 L ?ﬂt ﬁ:‘eg‘sﬁﬁ{eﬂt hour s.

The sol ut ké?ﬁb\?é@in SuabC iTRsireutih R siaakehvhd mwafmuﬂtwncwateﬂtan ml) bl

phases were separated and the aqueous phase_was_ extracted
di chl®r onwigerys stirzing prastuged-an off white wuspassine o The $HA s w&@m%

washed w g&@g'ga% 16w $1ifdee. Tﬂﬁl%e%%%ammﬁo%&mmﬁmwdﬁt ed

to yield an oraqﬁes yrup. LCM5 anal ysis of the crude
product s ipbiWddvas reachedir Bheofiltratoreces ewﬂdlmgt@m}émemeﬁbﬁmﬁ@tﬁ i) eThe

t I It
ot rogon SoMBEER Brastlc siBins sHrs PaheBich blifitzs i, 1B indi50s, (i and
m), and cwenﬁhmwmdnmhhm meraﬁgdbmhe@ﬂmmolvmm roioivioinm ewiownh d

the resul ting, m xtuyr
15 of dl%b.loromethane and diluted with ether to produce a precipitate. The solid was

H, 8.243(MAR003)
H. 7.41 (t. J =

\‘\;U'I I

recrystallized from n-propyl acetate to yield 0.16 g of 2-methyl-1-[2-(3-pyndin-3-
ylpropoxy)ethyl]-1H-imidazo[4,5-c]quinoline-4-amine as a tan solid, m.p. 145.0-146.0.
'H NMR (300 MHz, CDCls) 5 8.40 (d, ] =4.9 Hz, 1H), 8.34 (d, J=2.0 Hz, 1H), 7.93 (4, J
( : _ =7.4Hz, 1H), 7.84 (d, ] = 8.4 Hz, 1H), 7.52 (t, J = 7.2 Hz, 1H), 7.31 (t, ] = 6.6 Hz, 1H), |
20 722 (d,J = 7.8 Hz, 1H), 7.09 (d4, ] = 4.8, 7.8 Hz, 1H), 5.46 (bs, 2H), 4.67 (t, J=5.3 Hz,
2H), 3.90 (t, J = 5.3 Hz, 2H), 3.34 (t, ] = 6.2 Hz, 2H), 2.70 (s, 3H), 2.52 (t, ] = 8.0 Hz,
2H), 1.76 (m, 2H);
MS (CI) m/e 362 (M + H),
‘} Anal caled for CyHz3NsO: C, 69.78; H, 6.41; N, 19.38. Found: C, 69.40; H, 6.38; N,
25 19.00.
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was heated at reflux tenperature for 4 hours. The volatil esIliR 79[35‘
collected in a Dean-Stark trap. The reaction was cool ed to anbi ent

t enper afyy@apd then diluted with water (30 m). The phases were
separated and the aqueous phase was extracted with di chl SFSHSOHAE (3
15 x 20 m). The conbi ned organic extracts were washed with brine (20
m), dried (Na2SO4), filtered and concentrated to yield an orange
foam The nmaterial was purifi ed by &shmple 35chr omat ogr aphy (silica

ge:or opgnél C{—I(():}% %?1&9@ g of3 @8'5’% #@Fﬁnﬂﬂ ¥ reé‘r%?]t- bt ié’}%‘re‘gdmgegm

yl propoxy) et hyl ] - 6H i m dazol[ 4, 5- c]tetraazolo[l -ajquinoline as a
bei ge solid. 20 Part C NH,

5- (2-met hoxyet hyl ) - 6-[ 2- (3- pyri diR: 34y pr xy) et hyl ]-6Hi m dazo[ 4, 5-
c]tetraazol o[ 1,5-a]quinoline (h g\ 80 nmml) was treated with
trlphenylphosphlne (0.28 g, ) using the general procedure
described in Part B of exanpl crude product was
crystallized fromether to yie 90 mg of 2-(2-nethoxyethyl)-1-[2-(3
25 pyridin-3-y|propoxy)ethyl]-lH—inidazdf 5-c] qui nol i n4-am ne as

off-white crystals. '"H NWR (300 MHz, CDC1 S$839 (dd, J =4.8, 1.5
Hz, 1 H, 833 (d, J =1.8 Hz, 1 H), 7.94 ( =7.4 H, | H, 7.83
(d, J =83 H, 1 H, 7.52-7.47 (m | H, 7.82-¥.21 (m 2 H), 7.09
(dd, J = 7.0, 4.8 Hz, 1 H, 5.59 (bs, 2 H, (t, J =5.4 Hz, 2
H, 3590 (t, J =6.6 Hz, 2 H, 3.87 (t, J =5.4 H, 2 H, 3.38 (s, 3
H),3.33(t,J:6.1Hz,2H),328(tJ:66H2230H) 2.51

. J = 7.phrttAz, , 1.81-1.71 (m 2H); 1BCNI\/R(75M—IZ CDC13) S

(t
13,6, 122.5, 1?2’83’““]“‘4%8%‘"]‘4’? nirogg NG s 45 1) 311, 20,6
28.7; 92 sdpmmymma]tmml YHaRBinbEqeL5- dﬁnﬁnélmi%‘m?ﬁﬁinﬁﬂ wa@Hissolved
(24?nGBt 37‘3@@“% b %WF@%&%@W Ui%%%? way, 34dpd wia syaingei ni
dawf 4, 5- & cpialpiid ameuht afpyrdinkhyBkchlodde was added to the reaction and the flask was
fitted with a Dean-Stark trap. The reaction was heated to reflux and the volatiles were
collected in the trap. After 4 hours, the reaction was cooled to room temperature and
| quenched by the addition of water (30 ml). The phases were separated and the aqueous |
15 phase was extracted with ethyl acetate (3 x 15 ml). The combined organic fractions were
washed with brine (25 ml), dried (Na,SO,), filtered and concentrated in vacuo to provide a
red/brown oil. The material was purified by flash column chromatography (silica gel, 2/1
to 95/5 ethyl acetate/hexane gradient) to yield 1.98 g of 2-butyl-6-[2-(3-pyridin-3-
ylpropoxy)ethyl]-6H-imidazo[4,5-c]tetrazolo[1,5-a]quinoline as an orange oil.
20 "H NMR (300 MHz, DMSO-d¢) 3 8.53(d,J=8.2Hz, 1 H),841(d,J=79Hz, 1 H), 8.37
(d,J=5.0Hz, 1 H),831(d,J=19Hz 1 H),7.84 (d,T=7.2 Hz, 1 H),7.75(t,J=7.5Hz,
1H),748 (d,J=79Hz, 1 H),7.23 (dd, J=7.8,4.9 Hz, 1 H), 3.63(,J=5.0Hz 2 H),
3.56(t, J=49Hz,2 H), 3.36 (1, ] = 6.3 Hz, 2 H), 2.51 (m, 2H), 212 (t,1J=7.7Hz, 2 H),
1.73 (pentet, J = 7.4 Hz, 2 H), 1.45 (pentet, J = 7.7 Hz, 2 H), 1.12 (m, 2 H), 0.68 (t, =74
25  Hz3H);
MS (CI) m/e 430 (M + H).
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A 200 .nL round bottom flask was charged wwth 3-nitro-5,6, 7, 1 MAR 2005
t et rahydr oqui nol i ne-2,4-diol (10 g, 0.048 nol.) and phosphorous

oxychl eyo dg4£190 nL, 1.07 nol., 22 equivalents). The repei98i/46704
m xture was heated to 80C and maintained, with 15 stirring for six

hours. The reaction was quenched by sl OV\A y addi ng the reaction
m xture En(;q \(ﬁter (1500 nmL). The reaction m xture was extracted with
di chl or onetf:

2%4 fG iﬁ%ﬂ nLtﬁﬁ'erThe di chl oronet hane fracti ons were
ZOZ‘?L ingﬁi dri Iga RREFOT 45 %f%d é’éﬂgﬁ?%&l@m@mlﬁé@@twlwéw de
(10 6 g cpguiolfhe (198 B, Bl o) Sl A A 8 Beipal Brcfhn® e in .
A 200 ni rI%;@m eb’(§ tRnenisiallizationafiom fsoprypsll aléchiol gave 1.09 g of 2-butyl-1-[2-(3-
Cr 1 et Pyl okt 2 pkStoRy Bindn o bl AR L B oS 1 St s liiemniit ™
NN- di met hymmmaommzlwmgds) 87@.38 md,s ﬂpﬁ HZ, pﬂ% @@H?I 8 08 (d, J=87

2-(3-pyri Propog#@ et hanam ne he reaction
mi xture wgiz’ t 6 {9 Hadl Hp rfﬁl(hta'ﬂn'é E),ﬁrij)m'?%i)(m,%m,ﬂrlﬁng

The reactig (o) Oy wat ( o

reaction m%’t%??%f%eﬁj lg#ﬁg%tze 4ngt’ m?%&l@??%%%? 5%211)’
hexane/ et H3y27 (tdced Ak, 2 H).2.2D0, It 7.4 Hizh2 By 28initcls= WS e, 2 6Dbl.8e(hentet, J

wash n t d . de

2- ch?gro 3- i ?—hgfﬁﬁzgg‘t@%gtegl di n@%ﬁa’g%@)%wg@c}@%’é{@%%l
MAR 2005 \MISQQI) 404834 MW HS01/ 46704 t et rahydroqui nol i n-4-am ne as an
orange syru 4 , %. TLC (10% MOH CH2CL2, [td-0.84). Part C
A 200 ni ﬁ%‘@héﬂj‘%ﬁ’f gm*ﬁﬁ‘ﬁ%&%ﬁ%‘*%#éﬁg?éd%ﬂ%ﬁMgo@uf@h%ﬁﬂwu 5
g, 0.06 HJ7msl, 1.7 equivalents) and washed with hexane (50 nL). A
'solution of phenol (5.7 g, 0.06 nmol, 1.6 equivalents) in diglyne (25
m.) was then slowy added to the sodium hydride. The reaction was
mai njai ned with stirring at roomtenperature for 1.5 hours. To the

phenol anion solution was slowy added a sol ution of
2-chloro-3-nitro-N-[2{3 pyridin-3- Example36

yl propoxy)ethyl]-5,6,4,,8-tefraoxdr i_nal,i 4amn 14. 0. 04
mol) in diglyme (2591% I‘?rié“?&)‘?ﬁ‘éﬁg't @9@8’3”9‘&1 EYiPEpe e’s?{}‘éiﬁe‘%as heat ed
to 60C and maintai ned over ni diridazdS-clqudeslini-oamites quenched by

(  pouring onto ice (1000 m.). The product oiled out of solution.

NH,
Ve
NN o
||I\>—/\
N
o

20 =

Part A

Under a nitrogen atmosphere, N5-{2-(3-pyridin-3-ylpropoxy)ethyl]tetraazolo[1,5-
25 a]quinoline-4,5-diamine (2.48 g, 6.82 mmol), 1,2-dichloroethane (30 ml), and
triethylamine (1.14 ml, 8.2 mmol) were combined and the resulting solution was chilled in
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The m xture was extracted wi th dichl oronethane (4 xI 00 n1_)31‘|W§ 2005
conbi ned extracts were concentrated to dryness. The residue was

taken Wwyg ddiadiey hexane/ ethyl acetate (250 nl) and washegd .w r
(2 x 50 nL). The organic |ayer was concentrated to drynegg%@"%&é‘?

resi due was found to contain excess phenol. The phenol was renoved
by taking the residue up in diethyl ether (500 ni) and stirring
over 10% s8WIE MR px i3qrethoxmropmanyl ehleridsi(BA2 2, 7rhamal) wasadded dropwise

separ at ed. i g ' 3-
nitro-2- phéonﬂgifkﬁf{?-i("@cg?}rli di ﬁgﬁgbgﬁaﬁg)ﬂkﬁﬁﬁxg‘g@@“‘é’%ﬂ ahydr
oqui nol i n- additionab18 heura Thelselubomwergueycha by 2. a8dition 3l 8pter (BOGHY. 1TRG
McOH CH2Cl 2 Rf:O.S%I. 2$ Part D A 500 nL Parr bot.tl(% was charged
with a sol BEASGHYEF SPame ?}‘-@E'?)?\%‘HBW- Rge[as extracted with dichloromethane (2 x 15

ridisn- 3- 1 QsthbRied Yok : L=N.0fnin 0= 14 - AT '
!to gl uene (1?0]0%5é aﬁlg 5%% an/ﬁéﬁgﬁrg:%@ﬁﬁ%%gﬁgvg?%ﬁ derﬁgilion Qﬁa;z's&),

appar at us ¢ and epagentratad toyigtdd the of anbrangsisyrup. BCMSdraiBis of Weecrude
[ | . f ' ' .th
eact | on waods TG & Boaiip PR ai Rk Bnothodtl) Cthe B NGr weed

addi t i onal withéut durltér Piificatiet.al yst was added to the Parr bottle, it

was rechargerngith hydrogen and shaken overnight. The reaction was
t hen conpl ¥&° The mixture was filtered t hrough Celite and washed

\évi t E 1ol uene ( 50AdeIk nitropes afmdshliel, EreiSauePRGE Phit Al @4 619, tBIueYe @8 mi),
- phenoxy-

N-[2-. .. .

(3-pyri di n@é%ﬁ%&dﬁ@?f@@ﬁ% {30ang 0 moel) e pmbingd iand therresuling mfixtng n
e as a yel ]?erﬁu iy 0 . .
Mass- spec mﬂﬁ:ﬁ%@rﬁxgﬁn MAR 2(%5@ %%%%@@gép'%% Ugggéla)g%l}g;; ‘%aré@liz
A 200 m r6&mdbedeaction Wag seelsdte apthientjietipeviature and then diluted with water (30 ml).
2- phenox - (3- w1

o1 o oporcy) Ead et Rett bébafited and the nancons phase was exiracigd with dichigporpetgane (3
0. 0098 nol x 20 ey Theyontbinead ofghicrexirad were ikhked RaM tine (20 m]-)(,)dﬁélii mais%),

sol ution sl o %éadded ace,t}/l chloride 5 (0.8 g, 0.011 nol .,
equi val ent *’:feflmﬁ seasatsd 1oRisId AR omange fean. i heimasera) wampurified by seiumn

t enper at ur guoﬂtbﬂapﬁg_\’\(o%liﬂ?:@‘gél?94‘:'1‘%1{(?9%0%3@%'&P@-iljfg{detﬁe’?‘%g‘a(é‘g ' etno

only contain the amde internediate. The reaction mxture
“heated to frem2mropsng] eeyield Qi3dedf So@anethayiethylFd 2 (2 aptidio-ni xt ure was

Concent . koA St ST B R, P
20 Part C
5-(2-methoxyethyl)-6-[2-(3-pyridin-3-ylpropoxy)ethyl)-6 H-imidazo[4,5-
cltetraazolo{1,5-alquinoline (0.35 g, 0.80 mmol) was treated with triphenylphosphine
(0.28 g, 1.20 mmol) using the general procedure described in Part B of example 35. The
crude product was crystallized from ether to yield 90 mg of 2(2-methoxyethyl)-1-[2-(3-
25 pyridin-3-ylpropoxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine as off-white crystals.
"H NMR (300 MHz, CDCls) § 8.39 (dd, 1 =4.8, 1.5 Hz, 1 H),8.33(d,J=1.8Hz 1 H),
794 (d,1=74Hz, | H), 7.83 (d, ] =83 Hz, 1 H), 7.52-7.47 (m, 1 H), 7.32-7.21 (m, 2 H),
7.09 (dd, J=7.0,4.8 Hz, 1 H), 5.59 (bs, 2 H),4.74 {t, = 5.4 Hz, 2 H), 3.90 (t, = 6.6 Hz,
2H),3.87(J=54Hz,2H),3.38(s,3H),3.33(t,]=6.1 Hz,2 H),3.28 (1, = 6.6 Hz, 2
30 H), 2.51 (t,J=7.4 Hz, 2 H), 1.81-1.71 (m, 2 H);
"*C NMR (75 MHz, CDCL;) § 152.4, 151.6, 150.2, 147.8,145.2, 137.1, 136.2, 133.7,
127.7,127.4,123.6, 122.5,120.0, 115.9, 71.2, 70.6, 69.6, 59.4, 46.1, 31.1, 29.6, 28.7;
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10 ethyl acetate Iayér was concentrated to provide ' 31 MAR 2005
2- et hyl - 4- phenoxy 1 [2 (3-pyridin-3-

yl prop ]- 8,9-tetrahydro-1Himdazo[ 4, 5-c]quin ne as an
or ange(‘gé)ogép%éé 8 g, 88% . TLC (10%VeCH CH2C12, Rf=0. 345’8T’H§%’§46§‘b‘ec
M+1=443.2 Part F A 200 ml round bottom fl ask was‘charged W th

2- et hyl - Mphenox -I@iz (3 15

pyr i di n- 3- WSHD pYx §96e2242| caled far, (80©22481 sy MIHE). i dazo 4, 5- ¢] qui nol
ine (3.7 g, 0.0084 nol.) and anmoni um acetate (37 g, 0.48 nol, 57

equi val ent s) and then heated to 150C. Wthin 20 mnutes the reacti on
m xture was honpgeneous. The reacti @Ragiplgpre was maintained with
stirring at 150C overnight. The reaction was nonitored after 24 hours

and fgund to fgel lg.tpgm a over
t he weekend. The reactl ocriljilnr?]'e))’(1 fo }J)%IE%%J%EW éiﬂéﬁqép in
IN HO (250 nl) and washed with | er (200 nlL). The aqueous
|l ayer was then adjusted to pHL1l wj th SOdI um hydroxi de and extracted
wi t h di chl oronet hane (3 x 100 rrL). The conbi ned organics were
concentrated to provide an orangéxsytNup. The syrup was purified by
colum chromat ography (10% |Vb2C . The appropriate fractions
wer e conbi ned and 25 concentr &t e to’t%)vi de a pal e orange syrup. The
t

syrup was found to be a m xtu desired product and

N-acetyl ated product. The m xtufe was trgated with refluxing i N HCl
for 1 hour. The m xture was cool ed, adjusted to pH 11 and then
extracted with dichloronmethane. The organi were concentrated to
dryness. The residue was purified by colum r omat ogr aphy to

provi de 2- nethyl-l-[2 (3- pyridin-3-yl propox 11-6,7,8,9 30
tetrahydro-|1 H i m dazo[ 4, 5- c] qui nol i n-4-am ne a pale gold solid
(0.07 g, 2%9. TLC (10% McOH CH2Cl 2 R60.05). mp. 140-141C 95 31 MAR
2005 19O 02/ 46193 PCT/ US01/ 46704 CYTOKI NE | NDUCTI ON I N HUVAN CELLS An
invitro hpyged bl ood cell systemis used to assess cytokine

i nduction. Activity 1is based on the neasurenent of interferon and

t unor necr osi sﬁ%ﬂﬁmlrémﬁﬂonﬁmfhskiwmmgﬁdmaaﬁ&&-ﬁﬂus secreted into

cul 0 2 A SRR o3BT R S onerERSHE o o
Leukocyte 1 (Bl 061007 eqbiSaleX6P -The ZeacfiPiAiE was HBaho 80°C and maintained, with
15 stirring for six hours. The reaction was quenched by slowly adding the reaction mixture to
water (1500 mL). The reaction mixture was extracted with dichloromethane (4x100
mL). The dichloromethane fractions were combined, dried over magnesium sulfate and
concentrated to provide 2,4-dichloro-3-nitro-5,6,7,8-tetrahydroguinoline as a tan solid
(10.6 g, 91%). m.p. 63-64°C. TLC (10% MeOH/CH2CL2, Rf=0.84).
20 Part B

A 200 ml round bottom flask was charged with 2,4-dichloro-3-nitro-5,6,7,8-
tetrahydroquinoline (10 g, 0.04 mol), triethylamine (6.1g, 0.06 mol, 1.5 equivalents) and
anhydrous N,N-dimethylformamide (100 mL). To this solution was added 2-(3-pyridin-3-
ylpropoxy)ethanamine (7.3 g, 0.04 mol). The reaction mixture was heated to 55°C and

25 maintained overnight with stirring. The reaction was quenched by pouring into water
(1000 mL). The reaction mixture was then extracted with a 1:1 solution of hexane/ethyl
acetate (4 x 200 mI). The organics were combined, washed with brine (300 mL} and
concentrated to provide 2-chloro-3-nitro-N-[2-(3-pyridin-3-ylpropoxy)ethyl]-5,6,7,8-
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Bl ood Cell Preparation for Culture Wole blood from heal t hy3 h AR 2005 _
donors is collected by veni puncture into EDTA 10 vacutai ner tubes.
Peri phepal .bl ood nononucl ear cells (PBMCs) are separated from whol e
bl ood b%a@%g%?’y gradi ent centrifugation using H st opaquECTiUSen#6704
The PBMCs are washed twice wth Hank's Bal anced Salts Sol uti on and
then are suspended at 3-4 x 106 cells/nm in RPM conplete. The PBMC

suspensi onteirshydetdheiholin-44hinedd anfdratige biup 019.5§ 84bd)e TLO (384e cul ture
pl at es (%ﬁ#gg@ﬂ% MA or Becton Dickinson Labware, Lincoln
Park, 15 P BYequal vol ume of RPM conpl ete nedia

cont ai ni ngpdrest conpound. Conpound PrenaTati on The conpounds are

sol ubilized in dinmethyl sulfoxide (DVSO . The DVMSO concentration
shoul d not exceed0miliraeid tottomefiask was chargeil wiitth 6056 scalfichh b dridet(D.5tghe.06

| t | ti.on The .sal uti f .test. cy d js added
ot 60 pvt 100k B2 v eSSy hegenap S Atobiion ah phcvel B .0
fold di | utmons.6asivaRae) irfﬂiglb@e‘(\&‘]l hB) wid @ My RERIHhEO D diin g%kﬁ@e

added to the wells in an equal, volune, bringing the test conp

concent r at T5&actign Mag magtainedavith dinene atooomp temperture fw)l.5 Wves. fTathe
tratd . : | | o 6 | Th
concentra ﬁ}ﬁﬂol%aﬁ @%ﬁﬁ’%ﬂé&@%ﬂ el also t]l%}'jég ?—%hﬂo?o& %ﬂo-ﬁ{[gk%ﬁwtsﬂgh

pl ates are covere steril astic m Xed gent|
i ncubat ed Ypopag)ethyl 4,6/ R tetralamdr @ Bolin-deantite (1ardn0.0dimol) adiglyme (25

cent Po1 ugdtih otRisRizks fibercnduodifé Fersalad T ¢ Cpg meiginedoveguihey ahe
cel | - free readtibn was quipeliddtyidtrindonte B\ EBH0MLY) Bhehddubd diled Buit of solution.

pol ypropyl.ene pipet and transferred to sterile polypropyl ene tubes.
Sanpl es arﬁ’e %‘EP‘H? Warhedrecied with dichlorompathang (4 k! 8mly)s E’b@ corphineseaxtraess

are analy ' ( I ' c

by ELI o Be Sperniaingalio Do 3t Mk 1T b (2
and Tunor melandsyashedaeittowaten(? xAFahls i Ehelygdnid 1Syerwat esdcetoaied @)dryness.
concggtr at’fh%'}eéi&e%ats%t%dqg gon% %Ifécssspiah%lsn(lﬂp q‘hg pk‘gno Qvaslvlpclmtolvé yet%{dgz the

residue up in diethyl ether (500 mL) and stirring over 10% sodium hydroxide (250 mL)

overnight. The layers were separated. The ether layer was concentrated to provide 3-
nitro-2-phenoxy-N-{2-(3-pyridin-3-ylpropoxy)ethyl}-5,6,7,8-tetrahydroquinolin-4-amine
as a pale orange syrup (12.0 g, 71%). TLC=(10% MeOH/CH2CI2, Rf=0.58).
20 Part D
A 500 mL Parr bottle was charged with a solution of 3-nitro-2-phenoxy-N-[2-(3-
pyndin-3-ylpropoxy)ethyl]-5,6,7,8-tetrahydroquinotin-4-amine in toluene (150 mlL) and
5% PV/C catalyst (1.1 g), placed on Parr apparatus and charged with hydrogen (~54 psi, 3.8
Kg/cmz). The reaction was allowed to shake for 4 hours, at which time the reaction was
25 monitored by HPLC. The reaction was not complete. An additional 1.0 g 5% PU/C
catalyst was added to the Parr bottle, it was recharged with hydrogen and shaken
overnight. The reaction was then complete. The mixture was filtered through Celite and
washed with toluene (500 mL). The filtrate was concentrated to provide 2-phenoxy-N*-[2-
(3-pyridin-3-ylpropoxy)ethyl]-5,6,7,8-tetrahydroquinoline-3,4-diamine as a yellow syrup
30 (82 g, 74%). TLC (10% MeOH/CH2CI2, Rf=0.48). Mass-spec M+1=419.2
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kit from PBL Bi onedi cal Laboratories, New Brunsw ck, NJ. Red iIMAR 20k e
expressed in pglnL. 5 Tunor necrosis factor (a) (TNF)concentration
i s det sing ELISA kits avail able from Genzyne, Eﬁ ,
MA, R& @ﬂ{?éeirrg M nneapolis, M\, or Pharmingen, San Dipggig&d %4
Results are expressed in pg/nmL. The table below lists the | owest
concentration found to induce interferon and the 10 |owest
concentratl?f’@trﬁfound to i nduce tum)r necrosis factor for each

d. A "*" t dyc t th
Cested concent AR pbBRh A v Shiteed Rl T pucoa B gt ndioio
was 10 or ﬁﬂoﬁ&ﬁy)@ﬁrlwsma-tdad d)@ﬁldhﬁe-lﬁuf%ﬁ@ k4.5 g FxeueIred1 g wRst

Ef fective Concentration (gM Nunberlnt erf er onor Necr05| s Factor

10. 123. 33 Bidipe{40 md.) girogm t@spersiureel@ thiy sgjgtiorpwas slowip adied aggylohiprite

151 113, 3300 SRR bl iab s dhs eepte i gidiptd Wik Shiadf t room
temperature. Afier two hours the reaction was monitored and found to only contain the
amide intermediate. The reaction mixture was then heated o reflux and maintained

overnight. The reaction mixture was concentrated to provide a dark amber syrup. The
syrup was taken up in ethyl acetate (300 mL) and washed with water (2 x 100 mL). The
10 ethyl acetate layer was concentrated to provide 2-methyl-4-phenoxy-1-[2-(3-pyridin-3-
ylpropoxy)ethyl]-6,7,8,9-tetrahydro-1H-imidazo[4,5-c]quinoline as an orange syrup (3.8
- - g, 88%). TLC (10%MeOH/CH2CI2, Rf=0.34). Mass-spec M+1=443.2
- PartF
A 200 m! round bottom flask was charged with 2-methyl-4-phenoxy-1-[2-(3-
15 pyridin-3-ylpropoxy)ethyl]-6,7,8 9-tetrahydro-1 H-imidazo{4,5-c]quincline (3.7 g, 0.0084
mol.) and ammonium acetate (37 g, 0.48 mol, 57 equivalents) and then heated to 150°C.
Within 20 minutes the reaction mixture was homogeneous. The reaction mixture was
maintained with stirring at 150°C overnight. The reaction was monitored after 24 hours
and found to be incomplete. The reaction mixture was maintained over the weekend. The
20 reaction mixture was cooled and then taken up in 1N HCI (250 mL) and washed with
diethy} ether (200 mL). The aqueous layer was then adjusted to pH11 with sodium
hydroxide and extracted with dichloromethane (3 x 100 mL). The combined organics
were concentrated to provide an orange syrup. The syrup was purified by column
chromatography (10% MeOH/CH2C12). The appropriate fractions were combined and
25 concentrated to provide a pale orange syrup. The syrup was found to be a mixture of the
desired product and N-acetylated product. The mixture was treated with refluxing 1N HC]
for 1 hour. The mixture was cooled, adjusted to pH 11 and then extracted with
dichloromethane. The organics were concentrated to dryness. The residue was purified by
column chromatography to provide 2-methyl-1-[2-(3 -pyridin-3-ylpropoxy)ethyi]-ﬁ,7,8,9-
30 tetrahydro-1X-imidazo[4,5-c]quinolin-4-amine as a pale gold solid (0.07 g, 2%). TLC
(10% MeOH/CH2C12 Rf=0.05). m.p, 140-141°C,
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Cytoki ne Induction in Human Cells Exanpl eLowest Effective 31 MAR 7005
Concentration (M NunberlnterferonTunor Necrosis Fact (ir 11&28 231011

170. 37 7 3710 190. 123. 33 200. 123. 33 211.1110 221. L 11*
24 2518“’%&‘8%4.% %+ 271.11 291.11* 300.373. 33 313.333. 33 32BCHUBOL46704
330. 040. 12 340. 010. 04 350.010.12 98 31 MAR 2005 WD 02/46193 WHAT I S
CLAIMED I'S: 1. A conpound of the formula (1): 5 m110 15

CYTOKINE INDUCTION IN HUMAN CELLS
An in vitro human blood cell system is used to assess cytokine induction. Activity
is based on the measurement of interferon and tumor necrosis factor (o) (IFN and TNF,

5 respectively) secreted into culture media as described by Testerman et. al. In “Cytokine
Induction by the Immunomodulators Imiquimod and S-27609”, Journal of Leukocyte
Biology, 58, 365-372 (September, 1995).

Blood Cell Preparation for Culture
Whole blood from healthy human donors is collected by venipuncture into EDTA

10 vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole
blood by density 'gradient centrifugation using Histopaque®-1077. The PBMCs are
washed twice with Hank’s Balanced Salts Solution and then are suspended at 3-4 x 10°
cell/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile
tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park,

15 NJ) containing an equal volume of RPMI complete media containing test compound.
Compound Preparation '

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

20 Incubation

The solution of test compound is added at 60 pM to the first well containing RPMI
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then
added to the wells in an equal volume, bringing the test compound concentrations to the
desired range (0.12 to 30 uM). The final concentration of PBMC suspension is 1.5-2 X

25 10% cellymL. The plates are covcfed with sterile plastic lids, mixed gently and then
incubated for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere.

Separation

Following incubation the plates are centrifuged for 5-10 minutes at 1000 rpm
(~200 x g) at 4°C. The cell-free culture supernatant is removed with a sterile

30 polypropylene pipet and transferred to sterile polypropylene tubes. Samples are
maintained at -30 to -70°C until analysis. The samples are analyzed for interferon (o) and
for tumor necrosis factor (x) by ELISA.
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20 25 30 PCT/USO1/ 46704 whereim X is -CHR3-, -CHR3-al kyl -, 3 &MAR 2005

- CHR3- al kenyl - R3 is-selected fromthe grf)up cgnsi EL,I Egt of : 1
- het er heterocyclyl; -R4-heteroaryl; an - et erocycly
R is %é@i‘%&’f romthe group consisting of: -hydrogen;PCHIRQ1[46704
-al kenyl; -aryl; -heteroaryl; -heterocyclyl; -alkyl-Y-alkyl;

-al kyl -Y- al ken I, Y-ar |; and - aI kyl or al kenyl
subs%/i t ut r"‘ML' g : fnsu fante SoelyeisbeBLISA om t he group

consi sting of: ]gtgiﬁérof g&ﬁldﬁg%angn 18331tennmec? QyogLI\ég uosgn/gdfa I}Iuman Multi-Species

PCT/ USO01/ 46704
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in

pg/mL.

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

- al kyI

The table below lists the lowest concentration found to induce interferon and the
10 lowest concentration found to induce tumor necrosis factor for each compound. A “*”
_ indicates that no induction was seen at any of the tested concentrations; generally the
! highest tested concentration was 10 or 30 pM.

Cytokine Induction in Human Cells
Example Lowest Effective Concentration (M)
Number Interferon Tumor Necrosis Factor
1 0.12 3.33
2 0.37 10
3 0.04 *
4 3.33 *
5 0.04 0.37
6 0.12 1.11
) 7 0.37 *
g 0.04 0.12
9 0.12 3.33
10 1.11 1.11
11 1.11 0.04
12 1.11 *
13 0.37 1.11
14 0.12 0.37
15 1.11 3.33
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-N(R3)2; -CO-N(R3)2; -COCl-1o alkyl; -CO0-C _1o alkyl ;3 1-M48;2003
-aryl; -heteroaryl; -heterocyclyl; -COaryl; and -CO heteroaryl;
R4 is a{‘@@lor al kenyl, which may be interrupted by one or nore -0-
groups; R8s | ndependently H or Cl-10 al kyl; each PE€T{E501/46704
i ndependently- or-S(00.2-; nis 0 to 4; and each R present is

i ndependent |y selected fromthe group consisting of Cl.1o0 alkyl,

Cl- 1o al koxy, |hydroxy, hal ogEytoking Hiducfidniamingdls of a
phar maceut i calfryacceptabte—salt—+thereof— 2. A conpound_or salt of
claim 1 wher ei|n BEEPE - CH2) o_3- Hevest EHfesfive Concentration 6eMd or sal t | of
clai m 2 wher eiln Kiabdiet er oar yT 1oSengy ect ed frorqz-l'i [0
consisting of [ 2-pyridyl| 3-pyridyl, 4-pyridyl, 2- EF\-;Eil\?';lbzc S{féiF,aCtor
2-pyrimdinyl | 4-pgfrinmdinyl, 428 triazoly|l, 2-benzofigranyl,
2-indolyl, 3-gar 'Uoll?ui yi 2t ar‘ﬁy" 4—i-segdi-nolinyl . 4-isaoxazol yi
and 4-pyrazol y| 4.”'A cohpound or Falt of cllaim 1 wher®¥h X is
-CH(al kyl') (al kyl') -18wherei n the g dwl grougs can De [iiﬁ Same—ot
different. 3015- und or _salt of claiiml wherein X is -CH2-{CH2
100 31 MAR 2005 WA902146193 PCT/0J201146704 [6.. A conp@B or salt Jof
claim1 wherem X5 —CH(CZHS)(CH2)r—
Abg - UHLZTO)T u—dcljz 333

21 1.11 10

22 1.11 10

23 (111 *

24 * *

25 10 *

26 1.11 *

27 : 1.11 *

29 1.11 *

30 0.37 3.33

31 3.33 3.33

32 0.01 1.11

33 0.04 0.12

34 0.01 0.04

35 0.01 012
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7. A conpound or salt of claiml| wherein R2 is H 58.A corrpo:'u;l(MAMﬂﬁﬁ
salt of.claiml wherein R2 is alkyl. 9. A conpound or salt of claiml

wher ei L, Saz @l Kyl -0-al kyl . 10. A compound of the for N
X-O(Gkﬁ)%}%%@ ~C-Rto R wherein: Xis -CHR3-, -CHR3-al k%&@&“"“]’&

-CHR3-al kenyl -; 15 R o is selected fromthe group consisting of

het eroaryl and heterocyclyl; R2 is selected fromthe group

consi sti ngWHAT Y QLAISIED 1S-al kyl'; -al kenyl; . 20 -aryl; -heteroaryl;
-heterocyclyl; -alkyl-Y-alkyl; -alkyl-Y- alkenyl; 25

-al kyl -Y-aryl; and -al kyl or al kenyl substituted by one or nore

substituents se f up consisting of: 101 31 MAR 2005
WO 02/54619 5 |‘%‘%§@$9'83&%%§P§’32W - N(R3) 2; '

R4
10
wherein: X is —-CHR;3-, -CHR3-alkyl-, or -CHR3-alkenyl-;
R, is selected from the group consisting of:
 -heteroaryl;
-heterocyclyl;
15 -R4— heteroaryl; and
-Rs—heterocyclyl;
R; is selected from the group consisting of:
-hydrogen;
-alkyl;
20 ' -alkenyl;
) -aryl;
~heteroaryl;
-~heterocyclyl;
-alloyl-Y-alkyl;
25 -alkyl-Y- alkenyl;
-alkyl-Y-aryl; and .
- alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
30 -halogen;
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_CON(R3)2; -COGi-lo alkyl; -COOO-10 alkyl: -N3:; -argll;MAR 2003
-heteroaryl; -heterocyclyl; -COaryl; and -CO heteroaryl;

PCT/ US i sOto4; each R3 is independently H or Cl-10 al kyl;
each YCWS&‘?ZZ e?oj;ndently --0.-. or -5(0)0.2-; and each R IS’FJQ@QE”%/@*‘

i ndependently selected fromthe group consisting of Cl-10 al kyl, .
Cl- 10 al koxy, hydroxy, halogen and trifluoronethyl; or a

phar maceutical ly acceptabl e saiNRskereof. 20 11. A conpound or salt
of claim 10 wherein Rio is sel %f)r om the group consisting of

het eroaryl and substituted heteroary¥® 12. A conpound of claim 11
wherein the heteroaryl is sel eck®d, syt he group consisting of
2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thiazolyl, 4-pyrazolyl,
3-furanyl, 2-thienyl, 25 and $QPrCmpalisli . 13. A conpound or salt
of cla§m 10 wherein X is -CH(ahkyl)(alkyl)-, wherein the alkyl
groups can be the sane or different. 30 14. A conpound or salt of
claim 10 wherein X is -CH2- CH2aryl;15. A conpound or salt of claim 10
wherein Xis - CH(C2H5) (CH2) _. 1_9%61%1 /AR 1005 WO 02/ 46193

PCTI USO / 46704 16. A conpound or salt” of claim 10 wherein R2 is H,
al kyl, or alkyl-0-alkyl. |IT Abetersppiyld sel ected fromthe group

i sti f. 5
consisting o -CO-aryl; and

10 ~CO-heteroaryl;

R, is alkyl or alkenyl, which may be interrupted by one or more —O-
groups;
each R; is independently H or C;_yq alkyl;
15 each Y is independently -O- or —S(Q)p.2-;
n is 0to 4; and
each R present is independently selected from the group consisting of Cy.o
alkyl, C1.10 alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable salt thereof,
20

2. A compound or salt of claim 1 wherein R; is ~(CHp)os-heteroaryl.

3. A compound or salt of claim 2 wherein the heteroaryl is selected from the group
consisting of 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thiazolyl, 2-pyrimidinyl, 4-pyrimidinyl, 4-

25 triazolyl, 2-benzofuranyl, 2-indolyl, 3-carbazolyl, 2-furanyl, 4-isoquinolinyl, 4-isoxazolyl,
and 4-pyrazolyl

4, A compound or salt of claim 1 wherein X is —CH(alkyl)(alkyl)- wherein the alkyl
groups can be the same or different.
30

5. A compound or salt of claim 1 wherein X is ~CH;—CH,—
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1- (2-{[ 3- (i soqui nol i n-4-yl) - 2-propynyl ] oxy} | 31 MAR 2003
ethyl)-1Himdazo[ 4, 5-c] qui nol i n-4- am ne;

1-(2-{ bi azol - 2-yl) - 2- propynyl ) oxy)

~ethyl) Rﬁ?@%ﬁd_{gﬂo[ 4,5-c]quinolin-4- amne; 10 PCT/US01/46704
1-{2-[3- (I H-4 pyrazol yl ) propoxy] et hyl } - 1H i m dazo[ 4, 5-c] qui nol i n-4-a
mne; 1-[

pyrim di n- yI p’?‘&BE’??‘)@t‘Hﬂl} of i} H@f@?l‘ﬁ‘%@ﬁiﬂmﬂﬂ an ne;

1-[2-(3-pyridm 4-yl propoxy) et hyl ] - 1Hi m dazo[ 4, 5- c] qui nol i n- 4- ani ne;

1-[2-(3-pyridin-2-yl propoxy)ethyl]-1Hi m dazo[ 4, 5- c] qui nohn- 4-am ne;

1- { 2- [ 3- (17-3- t hh sempoundydr pgt offdeisn] lewhertih Ry i Hni dazo[ 4, 5- c] qui nol i n-4

-am ne; 15

1-[2-(3-pyridin-3-yl propoxy)ethyl]-1Hi m dazo[ 4, 5-c] qui nol i n-4-am n;

1-[ 2- 63- py8.i m dA Bompyindidd palkyfcdiifyll Whekdin Ryi&a[ 4, 5- c] qui nol i n- 4-am

ne; _

1-{2-[(1-benzyl-1H1, 2, 3- tr| azol - 4-yl ) net hoxy] et hyl }- 1Hi m dazol[ 4, 5-

c] qui nol i ng- 4- agi d or salt of claim 1 wh

1-{2-[ (1-benzyl -| i Ppfpound o salt of claim | Vasm B P Y i mi dazof 4, 5-

20 c] qui noline-4-amne; 1-[2-({

1-[ (phenyl sul fa net hy 1.2-3-thazol -4-yl} methoxy)ethyl]-1H

i dazol 4, D] q%%%?‘“ﬁ@ﬁh‘em‘ﬂ [2-({

1-[ (Abenyl sul fanyl)nethyl]-1H1, 2, 3 t hazol - 5-yl } met hoxy) et hyl ] - 1H

i m dazo[ 4, 5- c] qui nol i ne- 4- am ne; 25

1-[ 2- (benzo[ b] furan-2-yl met hd¥) et hyl ] - | H-i mi dazo[ 4, 5-c] qui nol i n-4-a

m ne;
-[2- (pyridi n- 3-yl met hoxy) ®-fiy i m dazo[ 4, 5-c] qui nol i n- 4-am ne;
-[2-(pyridin-2-yl nmet hoxy) ¢t hyll - r™zdazo[ 4, 5- c] qui nol i n- 4- am ne,
-[ 2- (pyri di n-4-yl met hox 9 > i m dazo[ 4, 5- c] qui nol i n-4-am ne;
-{2-[(3, 5-di net hyl i soxaHol - 4- yl)gaatgo thyI}-IH-lmdazo[450]qU|
lin-4- 30 am ne; 2)1 10— C=0—R,
-(2-{[3-(pyrimdin-2-yl -propynyl ] oxy}ethyl)-1Him dazo[4, 5-c] qui

olin-4- am ne; 103 31 R 2005 WO 02/ 46193 PCTI USOL/ 46704
-(2-{[3-(pyrid-4-yl)-2-propynyl ] oxy}eghyl!) -1 Him dazo[ 4, 5-c] qui nol i
-4-am ne;

S>3 Hg el

wherein: X is -CHR3-, -CHR3-alkyl-, or —CHR3-alkenyt-;
15 Ry is selected from the group consisting of heteroaryl and heterocyclyl;
R; is selected from the group consisting of:

-hydrogen;
-alkyl;
-alkenyl;

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

25 -alkyl-Y-aryl; and
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
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1-(2-{[3-(fur-3-yl)-2-propynyl ] oxy}et hyl)-1H i m dazo[ 4, 5- c] §ui ¥R 2005
4- am ne,

4-{3-[2 L -1 Himdazo[ 4, 5-c]quinolin-I-yl)ethoxy]-propyn-1-yl}
t hi ophexg‘g(—)y égir)boxal dehyde; 5 PCdsoi67h4
1-(2-{[3-(pyrid-2-yl)-2-propynyl Joxy}ethyl)-1Him dazo[ 4, 5-c]

qui nol i n-4-am ne; 1-{2-nethyl Lz [ (pyrid-2-yloxy)nethyl]propyl}
-1H i m dazol 4, 5- c] qui nol i ne- 4- i ne;

1-{1-[(pyrid-2-yl oxy) met hyl | pr-&mgénm | Hi m dazo[ 4, 5-c] qui nol i ne- 4- ami
ne; '

1-[ 2- (9H car bazol - 3-yl oxy) pr op'%q{s)l;l—l-i m dazo[ 4, 5- c] qui nol i n- 4- am ne;
10 -CO- .
1-{2-[(3-thien-2-yl prop-2-ynyl )gxyf%ﬁ)ﬁﬁyl }-1H i m dazo[ 4, 5- c] qui nol i n-
4-amine; 1- {2-[(1-nethyl -1 H i-@@eCt-p-allty);net hoxy] et hyl }

-1H i m dazo[ 4, 5-c] quinolin-4-, _amne;

1-[2-(3-thien-2-yl propoxy) et hyppfgﬁgli-lﬁf‘]&éﬂio[ 4, 5-c] qui nol i n-4-am ne;
2-nmet hyl -1 -[2-(3-pyridin-3-yl pygpoxy) et hyl ] - I H i m dazo[ 4, 5- c] qui nol i
ne-4-am ne; 15

2-butyl -1-[2-(3-pyridin-3-yl prambxy) et hyl ]-] H i ni dazo[ 4, 5- c] qui nol i n
e-4-am ne; -heterparyl:

1-[ 2-(t etrahydrof uran- 2-yl nmet hoxyf’prly%jpyl ]-1H i m dazo[ 4, 5- c] qui nol i n-
4-am fie; -heterocyelyl;

1-{2-[(5-chl oro-1-benzot hi en- 3-yl ) net hoxy] propyl } - 1H-i m dazo[ 4, 5-c] q
ui nol i n-4- ami ne; '06'2‘%?&“‘30

1-{2-[(3-nitropyridin-2-yl )oxydjgr;gmﬂ,gmll—l-i m dazo[ 4, 5-c] qui nolin-4-a
mne; 20 1-(2-nethyl-| ’

-{[(3-nitropyridin- 21-1%(}‘8%}'/] nmet hyl } propyl ) - 1H i m dazo| 4, 5-

c] qui noli n-4-am ne; ek ke isl - - 1« benza thien-3

“yl') et hoxy) et hyl ' =2- ?;é%‘ﬁ@#?‘#%%ﬁ}f@#w%q’

i mi dakb[ 4, 5- ¢] qui nol $2ah Yasindependently ~O— or —S(O)q.;-; and

2- (2- met hoxyet hyl ) -] 3- pvir.i di.n- 3-yl propoxy)et hyl ] -1 Himdazo[ 4,5
i (25 ¢] qui n)(;I : nY 42 a]rﬁ'a%%:;k(péen%% is mdependgnﬂ?/ SE ecteg }‘mm txe ]group consisting o C,_.m
2-met hyl - 1 -[ 2- (3- py ralk§lnC3y yikextyo Rpdew s hibdnr fhd friflulomednyghydr o- | H- i m
i dazo[ 4,5- c)quinolin-4;amne;,. or a pharmaceutically acteptable salt

. h
“thereof. 30 104 31 NARPS&fRceEca) spgapsable salt thereof.

20 11. . A compound or salt of claim 10 wherein Ryp is selected from the group consisting
of heteroary! and substituted heteroaryl.

12, A compound of claim 11 wherein the heteroaryl is selected from the group

consisting of 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-thiazolyl, 4-pyrazolyl, 3-furanyl, 2-thienyl
25 and 2-pyrimidinyl.

13. A compound or salt of claim 10 wherein X is —CH(zalkyl)(alky])-, wherein the
alkyl groups can be the same or different.

30 14, A compound or salt of claim 10 wherein X is -CH,-CH;—.

15. A compound or salt of claim 10 wherein X is -CH(CzH;)(CH,)-.
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18. A conpound of the formula (111) NH2 5 PCTI USO /46704 whdrMAR005
Xis -CHR3-, -CHR3-al kyl-, or-CHR3-alkenyl-; R3 is selected fromthe
group hGkioRg Of . -heteroaryl; -heterocyclyl; -R4- :
and -gﬁp?%?Echyclyl; R2 is selected fromthe group con@?g ?ﬂ@ﬁﬁﬁﬁ
- hydrogen; -alkyl; -alkenyl; -aryl; heteroary]; -heterocyclyl;
-al kyl -Y-al kyl; -al kyl-Y- al kenyl; -alkyl-Y-aryl; and - al kyl or
al kenyl substituted by one or nore substituents selected fromthe

grSOl]J-gSCOHS 161 i‘ ng Rhrpousdbr s’aﬂ_%f&gﬁ{‘i() whé}l&ﬁﬁgs H, ﬂl(c}?,ol}l(a.@-a-alﬁ)q. 15 20

17. A compound selected from the group consisting of:

5
1-(2-{[3-(isoquinolin4-yl)-2-propynyljoxy} ethyl)- 1H-imidazo[4,5-c]quinolin-4-
amine;
1-(2-{[3-(1,3-thiazo}-2-y1}-2-propynyljoxy) ethyl)-1 H-imidazo[4,5 -cJquinolin-4-
amine;
10 1-{2-[3« 1H—4—pyrazo]y1)propoxy]ethy1}-1H—imidazo[4,5—c]quino]in—4-aminc;

1-[2-(3-pyrimidin-2-yipropoxy)ethyl]-1 H-imidazo [4,5-¢)quinolin-4-amine;
| 1-[2-(3-pyridin-4-ylpropoxy)ethyl]- 1H-imidazo[4,5-¢]quinolin-4-amine;
1-[2-3-pyridin-2-ylpropoxy)ethyl]- 1 H-imidazo [4,5-c]quinolin-4-amine;
1-{2-[3-(1,3-thiazol-2-yl)propoxy]ethy!} -1H-imidazo[4,5-c]quinolin-4-amine;
15 1-[2-(3-pyridin-3 -ylpropoxy)ethyl}-1H-imidazo[4,5-c]quinolin-4-amine ;
1-[2-(3-pyrimidin-5-ylpropoxy)ethyl)- 1H-1midazo[4,5-c]quinolin-4-amine;
1-{2-[(1-benzyl-1H-1,2,3-triazol-4-yl)methoxylethyl} - 1H-imidazo{4,5-
c]quinoline-4-amine;
1-{2-[(1-benzyl-1H-1 2,3-triazol-5-yl)methoxyJethyl }-1 H-imidazo[4,5-

20 c]quinoline-4-amine;
1-[2-({1-[(phenylsulfanyl)methyl]-1H-1 »2,3-triazol-4-yl} methoxy)ethyl]-1H-
imidazo[4,5-c]quinoline-4-amine;

1-{2-({1-[ (phenylsulfanyl)methyl]-1 H-1,2,3-triazol-5 -yl}methoxy)ethyl]-1H-
imidazo[4,5-c]quinoline-4-amine;

25 1-[2-(benzo[b]furan-2-ylmethoxy)ethyl]-1 H-imidazo[4,5-c]quinolin-4-amine;
1-[2-(pyridin-3-ylmethoxy)cthyl]-1 H-imidazo[4,5-c]quinolin-4-amine;
1-[2-(pyridin-2-ylmethoxy)ethyl]- 1 H-imidazo[4,5-c]quinolin-4-amine;
1-[2-(pyridin-4-ylmethoxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine;
1-{2-{(3,5-dimethylisoxazol-4-y})methoxy]ethyl} - 1H-imidazo[4,5-c]quinolin-4-

30 amine;
1-(2~{[3-(pyrimidin-2-yl)-2-propynyljoxy} ethyl)-1H-imidazo[4,5-c]quinolin-4-
amine;
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31 MAR 2005 WD 02/ 46193 PCT/ US01/ 46704 5 10 15 19. 2020. 21371 MAR 2005
-COCl-10 alkyl; COOC1 10 alkyl; -N3; -aryl; -heteroaryl;

- het er -COaryl; and -CO heteroaryl; R4 is alk r
ORIz )ﬁk}?s ) ﬁ%@s%@ﬂom

al kenyl whi ch nmay be interrupted by one or nore -0- gro
s i ndependent ly Hor Cl-jQalkyl; each Y is independently -0- or

-S(Oo_2- h d endent |
sel(ezz'?ed from tiégétfgﬁhg’%ﬁg '23’???@1’1 r"geﬂiﬁ)' fZ‘I e ?fgn i’é‘ amine;
hydr oxy, hal ogen-(2qfB- (ﬂiﬂ-ﬁ-&wﬁapjiﬂ}lélbxy}@myﬁ-lmjﬁﬁﬁﬁﬁm -k ﬁinlo}in-fl-amm
acceptabl e salt thereof A ound or cl ar m I8 wherein

is Hor alkyl. & éd%ﬁ'ﬂ%%}ﬂ'ﬁmdﬁzﬁ%ﬁ@ﬂ@MIIﬂ -Yheghony pregyn-b-y1}

S8y i c dgummiaiiindo e (0 B VY
1-(2-{{3~(pyrid-2-yl)-2-propynyl]oxy}ethyl)- 1 H-imidazo[4,5-c] quinolin-d-amine;
1-{2-methyl-1-{(pyrid-2-yloxy)methyllpropyi} - 1H—1m1dazo[4 5-c]quinoline-4-
amine;
1-{1-{(pyrid-2-yloxy)methyl]propyl} -1 H-imidazo[4,5-¢]quinoline-4-amine;
1-[2-(9H-carbazol-3-yloxy)propyl]-1 H-imidazo[4,5-c]quinolin-4-amine;

10 1-{2-[(3-thien-2-ylprop-2-ynyhoxylethyl}-1 H-imidazo[4,5-c]quinolin-4-amine;
1-{2-[(1-methyl-1H-indol-2-y)methoxylethyl} -1 H-imidazo[4,5-c]quinotn-4-
amine;
1-[2-(3-thien-2-ylpropoxy)ethyl]-1 H-imidazo[4,5-c)quinolin-4-amine;
2-methyl—_1-[2-(3-pyﬁdin-B-ylpropoxy)eﬂxyl]—1H-imidazo[4,5-c]qui1101ine—4—amine;

15 2-butyl-1-[2-(3-pyridin-3-ylpropoxy)ethyl}-1 H-imidazo[4,5-c]quinoline-4-amine;
1-[2-(tetrahydrofuran-2-ylmethoxy)propyl]-1H-imidazo[4,5-c]quinolin-4-amine;
1-{2-[(5-chloro-1-benzothien-3-yl)methoxy)propyl} -1 H-imidazo[4,5-¢]quinolin-4-
amine;
1-{2-[(3-nitropyridin-2-yl)oxy]propyl}-1 H-imidazo{4,5-c]quinolin-4-amine;

20 1-(2-methyl-1-{[(3-nitropyridin-2-yl)oxyjmethyl} propyl)-14-imidazo[4,5-
clquinolin-4-amine;
1-(1-{{(5-chloro- 1-benzothien-3-yl)methoxy jmethyl}-2-methylpropyl)-14-
imidazo{4,5-c]quinolin4-amine;
2~(2-methoxyethyl)-1-[2-(3-pyridin-3-ylpropoxy)ethyl]-1 H-imidazo{4,5-

25 c]quinolin4-amine; and

2-methyl-1-[2-(3-pyridin-3-ylpropoxy)ethyl}-6,7,8,9-tetrahydro-1H-imidazo[4,5-
c¢Jquinolin-4-amine;

or a pharmaceutically acceptable salt thereof.
30
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OV) 25 wherein: X is -CHR3-, -CHR3-alkyl-, or -CHR3-al kenyl3 ! MR 05

sel ected fromthe group consisting of heteroaryl and heterocyclyl;

106 31 %@%&gﬁ 5 10 15 20 I 25 30 WD 02/46193 PCT/ US01/ 46704 R2 is
h

sel ect ed e group consisting of -hydrogen; -al kyl PCTUSINASARA
-aryl; -heteroaryl; -heterocyclyl; -alkyl-Y-alkyl; -alkyl-Y-
al kenyl; -alkyl-Y-aryl; and - alkyl or alkenyl substituted by one

or nore sub&t it eompovwd efshefdrmile¢l)t he group consisting of -OH;
-halogen; -N(R3)2; -CONR3)2; -COC-to alkyl;

NH,
N7 SN
“ | N>—R2
X—0-R,
R
(1m)
5
wherein; X is —=CHR3-, -CHR;-alkyl-, or —CHR3-alkenyl-;
; R, is selected from the group consisting of:
-heteroaryl;
-heterocyclyl;
10 -R4~ heteroaryl; and
| -R4-heterocyclyl;
R; is selected from the group consisting of:
-hydrogen,
-alkyl;
15 -alkenyl;
-aryl;
-heteroaryl;
_ -heterocyclyl;
) -alkyl-Y-allyl;
20 -alkyl-Y- alkenyl;
~alkyl-Y-aryl; and
-alky! or alkenyl substituted by one or more substituents selected
from the group consisting of:
-OH;
25 -halogen;
-NRa)z;
-CO-N(R3);
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-COO(g-to alkyl; -N3; -aryl; -heteroaryl; -heterocycl yﬁ;'1 MAR 2005
-COaryl; and -CO heteroaryl; each R3 is independently H or Cl-1o0
al kyl ; j s independently -0- or -S(0Oo0-2-1- n isOto4; and each
R pr ese%ﬁ?@‘m’}%ependent |y selected fromthe group consi RGTALSIH6T04
Cl_m al kyl, Cl1-10 al koxy, hydroxy, hal ogen and trifluoronethyl; or
a pharmaceutically acceptable salt thereof 107 31 MAR 2005 22. A
phar maceuti cal conposition conpfO<Hgalkylf her apeutically effective

amount of a conpound or salt of_claim nd a pharmaceutically
acceptable carrier. 23. A phar Fé(eéi&-@éikygorrposi tion conprising a

therapeutically effective amouny,of a conpound or salt of claim10
and a pharnaceutically acceptable carrier. 24. A pharmaceuti cal
conmposition conprising a therap@¥liically effective amount of a

conpougd or salt of claim17 a[}g?e?o r]ar maceutically acceptabl e
carrier. 25. Use of a conmpound © az?ﬁ’ one of clains 1-21 for the

preparation of a medi cament f édweteargegrelgl; ng cyt oki ne bi osynt hesis. 26.
The use of claim 25 wherein the é_)f{t?ki ne is IFN-a. 27. Use of a
conmpound of any one of clains LG grdi he preparation of a

medi cament  for treating a viraofegRas® 28. Use of a conpound of
any one of claims 1-21 for the preparation of a nmedicament for
treating a neopl asti &eds dkylgs alkeny, whichmay bodserrpted hyamp otmdreaO-t he

formuijg (V): groups;
- each R; is independently H or Cy.;9 alkyl;
each Y is independently —O- or —=S8(Q)g-;
nis 0 to 4; and
each R present is independently selected from the group consisting of Cy.1p
15 alkyl, C;.10 alkoxy, hydroxy, halogen and trifluoromethyl;
or a pharmaceutically acceptable salt thereof.

19. A compound or salt of claim 18 wherein R; is H or alkyl.
20 20. A compound or salt of claim 18 wherein R; is —alkyl-O—alkyl.

21. . A compound of the formula (TV):
NH,

N7 NN
| \>—R2
NN
X~ O—(CH2)1_10—CECR10

awy
25

wherein: X is ~CHR3-, -CHR3-alkyl-, or —CHR;-alkenyl-;
Ry is selected from the group consisting of heteroaryl and heterocyclyl,
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N'N N.. X-0-R R’ wherein: Nis-CHR3-, -CHR3-alky]- 31 MAR 2005
or - CHR3- al kenyl - R3 is selected fromthe group conS| sting of:

het er ogy¢gybiusiopet erocyclyl; -R4- heteroaryl; R4-heter qgyGisth d
-(C H2§W‘y Z-Ij 13?0—- CRj o, R is selected from the gr oup COI’ISSGI g?@ﬁg
of - -hydrogen, -ally]; alkenyl; -aryl; 109 31 MAR 1005 -h eteroayl
;. -heterocyclyl; -aI Kyl -Y-al ky - al kyI -Y- al kenyl ;

-al kyl -Y-aryl ; and - 2dF Wﬁrﬁ%ﬂf@r@?‘n’s‘?@ﬁ%ﬁnﬁ&f’ed by one or nore
substituents sel ected % g group consisting of: Ai; -halogen;
ht (Ri -CONR2)2;, - %& alk y]; -CO-0O-C3.70 alley];

-a]kenyl;
5 -aryl;
-heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
10 -alkyl-Y-aryl; and
-alkyl or alkenyl substituted by one or more substituents selected
| from the group consisting of:
-0OH;
7 -halogen;
15 -N(Ra);
-CO-N(Ra)z;
-CO-Cy.10 alkyl;
-CO-0-Cy.1p alkyl;
~N3;
20 -aryl;
-heteroaryl;
-heterocyclyl,
-CO-aryl; and
-CO-heteroaryl;
25 each Rs 1s independently H or Cy.p alkyl;
each Y is independently —O- or -8(0)g.2-;
nis(to 4; and
each R present 1s independently selected from the group consisting of Cy.19
alkyl, Cy.y alkoxy, hydroxy, halogen and trifluoromethyl; '
30 or a pharmaceutically acceptable salt thereof.
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-aryl; heteroaryl; -heterocyclyl; -COaryl; and -CO het eééaWﬂEﬂ!i
Ra is al kyl or alkenyl, which nay be interrupted by one or nore -0-
groups; each R3 is independently Hor C .7p allcyl; R30 is

het eroaryl or heterocyclyl; each Y is independently -O or
-S(Oo0----1 0isOto 4: and each R present is independently

sel ected fromthe group consisting of Cmo alkyl, Cl _1p al koxy,
hydr oxy 22hal agshananeckutitalidonposifieh BNﬂ'lgriﬁﬁgQ UBERN dffeddive/amount of a
acceptable salt thereof, 110 31 MAR 2005 30. conmpound of the

f or mul acrpyundyerealRof plan diand ayhprnacepticaly acceptale carttgr! - | or

-ClzR3-al kenyl -; R3 is selected fi-emthe group consisting of:
-heterogrvl: eteroc.valyl; -R4- heteroatyl; -R-O- ?@et_erocvc)yl ;
and - (&h) fPhampaeiicsh composifion ramprsng s derdnesfisallie e pigamount of a

consi st k&ipSilid or sBY 6F 886110 3h&¥ phamizAbliRANY accePtableicarridiet ef 0at y! ;

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

compound or salt of claim 17 and a pharmaceutically acceptable carrier.

25.  Use of a compound of any one of claims 1-21 for the preparation of a medicament

for inducing cytokine biosynthesis.
26.  The use of claim 25 wherein the ¢ytokine is IFN-c.

27.  Use of a compound of any one of claims 1-21 for the preparation of 2 medicament

for treating a viral disease.

28.  Use of a compound of any one of claims 1-21 for the preparation of a medicament

for treating a neoplastic disease.
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~heterocyclyi; -alkyl-Y-alkyl: alkyl-Y- alkenyl: -alkyl-33 MR8
and - al kyl or al kenyl substituted by one or nere substituents
selected fromthe group consisting of: -OH -halogen; -NR)z: 311
31 MAR 2005 -CON(R)s> -COCl _uo aBcyl; -COOC3.10 alkyl; -anrl
-heteroar +1; -heterocyclyl; -COaryl; and -CO heteroaryl; R4 is
al kyl or al kenyi, which may be interrupted by one or nore -O groups;
each R is_ independently Hor C.1lo alkyl; Rao is heteroan,1l or

het er ocycl4A:; élgﬁq’fnﬂmﬁnéofﬂﬁécﬁ@ﬁ%ﬂﬁiy -0- or -S(Oo0 2 nisOto 4:
and each R present is indepéendently selected fromthe group
consisting of C1-10 alk L C-)O al koxy. hydroay. hal ogen and
trifluoronmefhyl; or a pharmaceuti pceptabl e salt thereof. 31. A
compound -of the forrmula (V9-1):

wherein: X is —CHRa-, -CHR3-alkyl-, or ~-CHRs-alkenyl-;

R; 1s selected from the group consisting of:
—heteroarjfl; '
-heterocyclyl;
-R4— heteroaryl;
-Rs~heterocyclyl; and
~-(CH2).10-C=C-Ryg;

R; is selected from the grovp consisting of:
-hydrogen;
‘-alkylg
-alkenyl;
-aryl;
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13w (VI11) wherein: X is-CHR--, -G R3-alicy)-. or-Cl 3-al BIMARINE
R3 is selected fromthe group consisting of -heteroan6:
het erocyclyl; 112 31 MAR 2005 -R4- heteroaryl; and

-R4-heterocyc]yl; R2 is selected fromthe group consisting of.
-hydrogen; ,..,,. -allcenyl; -aryl; -heteroaryl; -heterocyclyl;
-allcyi-Y-al kyl; -alkyl-Y- alkenyl; -alkyl-Y-aryl; and - al kyl or

al kenyl substituted by orr&eraridr e substituents selected fromthe
group consisting of -OH _;-hal }chagl; -N(R3)2; -CO N(Rs)2;
R

~CO-Cl-10 afgd; -CO-0-Ci a6 al “Ne: aril,

-alkyl-Y-alkyl;
-alkyl-Y- alkenyl,
-allyi-Y-aryl: and
_~alkyl or alkenyl substituted by one or moye substitvents selected
from the group consisting of:
-OH;
~halogen;
MRz
-CO-N(Rz)2;
. ~C'O—C;-m allyl;
-CO-0-Cy.qp allyl;
~N:;
-aryl;
-heteroaryl;
~hétef6cycly1;
-CO-aryl; and
-CO-heteroaryl:

R 1s ally] or alikeny], whick méy be wtermupted by one or more —O-
groups; |

each Rs 15 independently H or C;.3¢ alloyi;

R ;o 15 beteroary] or heterocyclyl;

each Y 18 isdependently —O— o7 —5{O)go;

© is 0 to 4; and

each R present 1s mdependently selected from the group consisung of g
alkyl, Cy.jp alkoxy, hydroxy, halogen and trifluoromethyl;

or a pharmaceutically accepizble szlt thereof.
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-heteroaryi; --heterocyclyl; -COaryl; and -CO het eroaryl31MRizvsﬁ5
ally] or alkenyl, which may be interrupted by one or nore -0-

groups; each R3 is independently Hor C-lo allcyl; each Yis

i ndependently -0- or -S(0Oo0.2-; nisOto4: 113 31 MAR 2005 each R
present is independently selected fromthe group consisting of Cl.10
allcyl, C-;0 allcoxy, hydroxy, halogen and trifluoronethyl; and R7

is Teri-buByl of -BRAEWIG ofek: RnBiAIYRCeutically acceptable salt
t hereof. 32. A conpound of the formila (I1X) G (DO wherein: X

is-CHR -, -CKR, -ally]-; or-CHR3-al kenyl /—R3, is selected fromthe t
oup consisting of: -heteroand, -heter I: -R4- heteroaryl: and
-R4-heterocyclyl; R2 is selected fropithie ¢goup consisting of

-h)?drogen: -allo,] -allcenyl: -aryi: -heteroarvi:

- het erocycl yl ; - N
Iy N
] >-R2
X N
| |
1 I O—TR.
_ RX—0—R;
(VI)
whereln: X 18 <CHR5-, -CHR3-alkyl-, o1 ~CHR3-2lkenyl-;
R, is selected frem the group consisting of:
“heteroaryl;
-héteroc.yc]yl;

-Be—h eter.o aryl;
-Rs—heterocyclyl; and
'(.CHﬂ}-m-CEC"Rm;
R, is selected from the group consisung of:
-hydregen;
-allovl;
-alkenyl;
-arylh
-heteroaryl;
~heterocyclyl;
-alleyd-Y-alkyl;
~alkyl-Y-alkenyl;
-alloyl-Y-ary); and
- ajkyl or alkenyl substituted by one oy more substituents selected
from the group consisting of:
-0OH;
-helogen:

“N(Ra)a;
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_alkyl-Y-alkyl; -alkyl-Y- alkerryl.: -alkyl-Y-aryl; and I8l MR MR
2005 -al kyl or al kenyl subst:itutedby one or nore substituents

selected fromthe group consisting O -OH, -halogen; -I1\I(R3)2c
-CONR3)2; -COC, .10 alkyl; -COOCL -10 alkyl; -arvl:
-heteroaryl -heterocyclyl; -COaryl: and -CO heter Daryl; R is

a'dw or alkenyl whi ch may be interrupted by one or nore -0- groups:

each R3 is |ndependently H or €-18Raklryl; each Y is independently

-0- O -5(0)0-2--1 xi is U |o(ﬂ)C§ndn gch R present |s i ndependent |y

sel ected fromthe group consisting"8f 0 al kyl, -] o al koxy,

hydr oxy, hal ogen and trlf]uoromn}hytym@nq@_pharnaceutlcally

acceptable salt thereof. 33. A_pharmaceutical conposition conprising
a therapeutically effective ambint of a conpound or salt of claim18

and a pharmaceutically acceptahlg. carrier. 115 31 MAR 2005 34. A

phar maceuti cal conposition conprising a therapeutically effective

anmount of a -heteroaryl;

-heterocyclyl;
-CO-aryl; and
-CO-hetercaryl;
Ry 15 alkyl or alkenyl, which may be interrupted by one or more —O-
groups;
each R= is indepéndenﬂy H o1 Cpq0 2ky);
Rjo 15 heteroaryd or heterocycivl;
each Y is independently —O— or —S(O)p.z-;.
ris0to4;and
each R present is indepe*nden*ly selected from the group consisting of Cy.q
allevl, Cyyg alkoxy, bydroxy, halogen and #ifluoromethyl;

or & pharmaceutically acceptable salt thereof.

31. A compound of the fonmnla (VIT):
N—(COOR7),
N

N
o | N>7 Ry

i)
l(y, H—0— R]
Rq

(VLD

wherem: X 18-CHR;-, -CHRs-alkyl-, or —CHR3-alikeny)-;
Rj 15 selecied from the group consisting of:
-heteroarvl;

-heterocyclyl
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conmpound or salt of claim21 and a. pharmaceutically accept&ﬂ)lmR 2005
carrier. 35. A conpound of the formula (VI1): V- N N N (NTH)
wherein: Zis NH2 or NO2; X is -CHR ; -CHR3-al kyl-, or
-Cl:R3-alkenyl-; Rr is selected fromthe group consisting of
-heteroaryl; -heterocyc]yl; 116 31 MAR 2005 -R4- heteioaryl; and
-R4-heterocyclyl; ]Jt4 is alkyl or al]cenyl, which nmay be interrupted
by one or nore -0- groupsR.€etdiodRg; kgl i ndependently H or Cy-lo
. alley]l]; nis O0to 4; and_each R present is independently sel ected
from t he group consi St nghe e@ﬁoc)"gﬂal kyl; ©-]o al koxy, hydroxy,

hal ogen and trifl uorpethylieq Pfm arskidecH |y acceptable salt
t hereof. 36. A corrpouﬂg %he 1nora%@tﬂgqu\TgQﬁN-N N NP, X \r R
O i -hydrogeﬂ.

-aixyl;
-allkenyl;
-aryl;
-heteroaryl;
-heterocyclyl;
-alloyl-Y-alkyl,
-ally}-Y- alkenyl;
-alkyl-Y-aryl; and
- allcy} or allcenyl substituted by one or more substituents selected
from the grovp consisting of:
-OH;
-balogen;
-N(R3)z;
-CO-N(Rs);
~-CO-Cyp alleyl;
-CO-0-Cy.p allyl;
-Na;
-aryl;
—hct.eroa:l)flj.
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl; _
Ra is alky) or alkenyl, which may be interrupied by one cr more —O-
gToupS;
each R 1s mdependently H or Cy.pp aiky} :
cach Y is independently —O— or —S{(O)u~;
nis0to4;
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R, P, LINT) atherein: Xis -Cl~2-, . -CFW-ai kvi or-CHR -al kéf‘rW '2005
Ri is selected fromthe group conS|st|nv of -heteroa.n; 1:
het erocyclyg -R4- heter oaryl _and -R4-h' eterocycl yI R is

selected fromthe g oup consisting of: -hydrogen; -al kyI ;  -al kenyl :
-aryl; -hei eroaa- i ; -heterocyclyl; al]l.yl-Y-all:; is i1%31 MAR
2005 -al kyl -Y- al keny -allcv]-Y- aryl ; and - al kyl or allkenyi

substituted by one o?ac}hﬂ pesibtipdepericst!y edlasdadelion tiregrotihecmgistugof Ci.yg
- consisting of: -OH a]}'chat %eﬁco%% hggox( aﬁe)loden ang%ﬁromet?yl a1¥c{ GO0

-Calleyl; -1\79; -aryf;
Ry is tert-butyl ar ben"y],

or a phammaceutically accepiable salt thereof.

32. A compound of the formula (IX)

(1x)

wherein: X 1s =CHR;-, -CHR-2lkyl-, o1 —CHR3-zlkenyl-;
R; is selected from the group consisting of:
-heteroaryl;
-heterocyelyl;
-Rs— heteroaryl; and
-Re—heterocyclyl;
Rz 15 selecied from the group consisting of:
-hydrogen;
-allyl;
-alkenyl;
-arvl;
-heteroary;
-heterocyelvl;
-alkyl-Y-alkyl;
-alikyl-Y - alleenyl;

-alkyl-Y-arv]; end



-heterocyclyl; -COaryl; and -CObeteroaryl; R is alloy] 33rMA§|2l105
cem, which may be interrupted by one or :none -0- groups; each R3 is
i ndependently Hor CL 70 allyl: each Y is independently -0- or
-S(Oo0.z-; nis Cto 4; and each R present is independently selected
fromthe group consisting of C.,0 alkyl. C .10 al koxy. hydroxy,

Theroor 21gg T voromet ik, Sln@a BB IRGEE) GR o AERERLRAE B8da
from the group consisting of:
-OH;
-halogen;
NRa)z;
-CO-N{Ra)a:
-CO-Cy.q9 alkyl;
-CO-0-Cq.1p alkyl;
-Ns;
-aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
-CO-heteroaryl;
Ry is allo? or alkenyl, which may be interrupted by one or more ~0-
moups,
each Rs is independenily H or Cyypallyl;
each Y is independently —O— or —S(O)p.2-;
“nis0104; and '
each R present is independently selected from the group consisting of Ciusa
allcyl, Ci.p 2lkoxy, hvdroxy, halogen and tnflnorom ethyl;

or 2 phannacentcally acceptable salt thereof.

. " . . _ . e ..
33. A phammaceutcal composition comprising a therapeutically effective ampount o2 &

compound or salt of claim 18 and a pharmaceuticaily accepiable carrier.
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34, A pharmaceuntical composition comprising a therapeutically effective amount of a

compound or salt of claim 21 and a pharmacentically acceptable carrier.

35. A compound of the formula (VII):
N-N
)

(V)
wherein; Z 1s NH; or NOs;
X 15 ~CHR;-, -CHR3-alkyl-, or -CHR3-alkenyl-;
R; is selected from the group consisting of:
-heteroaryl;

-heterocyclyl;
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-Rs— heteroaryl; and

-Ra—heterocvelyl;
K418 alky] or alkenyl, which way be interrupted by one or more —O- |
groups;
each Rs 1s independently H or Cy.jp allv]:
nis { to 4; and
each R present 1s independently selecied from the group consisting of Cy.q
alleyl, Cy.10 alkexy, hydroxy, ha].égcn and trifluoromethyl;

or a pharmaceutically acceptable szlt thereof.

36. A compound of the formula (XLIV):

CILIV)

wherein: X je —CHRz-, -CHR:-alkvl-, or —-CHER;-alkenyl-;
R 1s selecied from the group consisting of:
-heteroaryl;
-heterocyvelyl:
-R4— heteroaryl; and
-Re—heterocyciyl;
Rz 15 selected from the goup consisting of:
-hydrogen;
-alloyl;
-zlkenyl;
-ary];
-heieroaryl;
-heterocyclyl:

-alloy)-Y-alicyl;

—t
L—F
~3
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-alkyl-Y- alkenyl;
-alkyl-Y-arvl; and
- alkyl or alkeny] substituted by one or more substiments selected
from the group consisting of:
-OH:
-halogen;
-N(Rs)y;
~CO-N(Rz)2;
-CO-Cy.g alleyl;
-C0O-0-Cyyq alleyl;
~Ns;
-aryl;
-heteroaryl;
~]1€térocyc]ylg
—CO-afy]; and.
-CO-heteroaryl;
Ra 15 alky} or alkenyl, which may be mtemrupted by one or more —O—
groups;
each Ra 1s mdependently H or C.50 allovl;
each Y is independently ~O~ or -$(O)g.5-;
nis § to 4; and
each R present 1s mdependently selecied from the group consisting of Ciag
allcyl, Cy.yp alkoxy. hydroxy, halogen and tmiluoromethiyi;

or a pharmaceutically accepteble salt thereof,

118



