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1 0 MAY 2005 WO 02/46190 PCT/ USQO /46582 Sul f onam de Et her Suqsg MPWZ@S’
| m daz Inolines Field of the Invention This invention relates to

i mi dazg’gﬁpﬁéﬂgﬁe conpounds that have ether and 5 sul f orffri/H&1(6582

sul fam de functionality at the 1-position, and to pharnmaceuti cal

conposi tions containing such conpounds. A further aspect of this
invention relates to SWéonamideEthdarSabstitoted dmidizoquinoiaasnonodul at or s,
for inducing cytokine biosynthesis in animals, and in the treatnment of
di seases, including viral and neopl astic diseases. 10 Background of the
| nvent i onFikldoffthe Biventibn abl e report on the | H i m dazo[ 4, 5-c] qui nol i ne
ring system ckman et al., J. Og. Chem 15, 1278-1284 (1950)

descri bes theB@%F‘H 08 T‘E}Fteii%@“ﬂ?é?%@lﬂwompomds that have ether and

qui nal i nyéuforaat Wy Wap=bAelk F ' I ne; for possibl.e use as an
antimal ari al mg_igeEy%lﬂf.sag%dsi%ﬂgﬁt%@?§ts'§/iln§lll¢g§s}g$sn’ 8'?‘“\9 ?‘l uage%bﬁﬁlst I tuted
1H i m daz#jmpositiehs ¢patanohg sush compeunds A dpdiet Spect loOthischaenRBbe relalesi th Rt

al ., J. i 11 p. .87-92 8),. synt hesi zed the conpound
2 1. L o of S Sonthundus iR Snb BRI fon et o mesb oy be Bl & )
ant i convudrimalt, and th the hditeieasendiRbsea IRMdingNiHPandRRbH! -, Chem
Abs. 85, 94362 (1976). have reported iing VidPand iR diloadt.

2- oxoi mi dazo[ 4, 5-c]quinolines, and Berenyi et al., J. Heterocyclic
Chenyg 18,3@6&5409tg31ﬂ§,aﬁ031ave reported certain 2-oxoi mdazo[4,5- 20
c] qui nol i'nes. rtal azo[ 4, 5-c] qui nolin-4-am nes and 1- and

2- subst i t ut ed Thedirstatliablesreparhen the fl Hvimidazo[df5ai)quinaling ring sitent Tt khand s
antiviral ron ' r I onmoqul ators. These are
descri bedeti%g’,ejr)b§ G ?gqgtﬁ%ﬁfﬁ:@?gﬁge S he R F%%Q,l‘?ﬁt%@@,‘ls&&

4, 929, 624quitnliARY-29BEhyISLI268iddA, 5 2] el SOR: pakbletusd 8Pablimaiiin Of Wwhi ch

are 25 incor%gi;at ed herein by reference. ere continues to be

i nt er est 38A%% RECICAPERY oynthsensioh ¥anqup snbstitted A-imidazeli4sb-d] quinolines were

| M dazo[ 4eporfeh. RaPHlabple o - § |1 da. ' ;

pyri di n-4?am' nes, and | Hﬁlggn[agé;%@%% | hgﬁfég-(%gﬁisﬁge%eshzas%hﬁg an
et her corfompRrwyl -Er{fspiperidybethal]- himidazp@Esi-tlpanolinras k posgible These ar e
descri bed, i P : 5. 268,376, 5,389, 64Q0: 5,494 916: and 30
VO 99/ 292"33&“%‘5?“& i %a}hlé’g%r)nst‘%}”ﬁh?%?‘g‘g r‘@%od BP%P%%SM%% %&?@ t he
ability t(@9Mdabatepottibseveral 2-oxoimidazo[4,5-c]quinolines, and Berenyietal, J.

Heterocyelic Chem. 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4,5-
20 ¢]quinolines.

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

25 incorporated herein by reference.
There continues to be interest in the imidazoquinoline ring system. Certain 1H-
imidazo[4,5-c] naphthyridine-4-amines, 1H-imidazo [4,5-c] pyridin-4-amines, and 1H-~
imidazo[4,5-c] quinolin-4-amines having an ether containing substituent at the 1 position
are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and
30 WO 99/26693. '
There is a continuing need for compounds that have the ability to modulate the

immune response, by induction of cytokine biosynthesis or other mechanisms.



i mune response, by induction of cytokine biosynthesis or othbB MAY 2005
mechanisns. 1 10 MM 2005 WO 02/46190 PCT/ USO /46582 Summary of the

| nvent i ¥R W@¥8ve * found a new cl ass of conmpounds that BEBUSGefs82 i n

i nduci ng cytokine biosynthesis in animals. Accordingly, this invention
provi des i m dazoqui noline-4-amne 5 and

t et rahydroi ni i dazoqui nohne4-am ne conpounds that have an ether and
sannam deg. or sul fam de containing substituent at the | -position. The
conpoundsSummany of the Jugentionor mul as (1) and (11), which are defined in

nore detail i T shar he eneral structural

formula 2 N N“W"e%? vng'gﬁ(& SW%TBQ%RIBPWE§ %‘f’tﬁ“g(,gsc%?}“ Roucipgeytoking e as
def i ned Helewthesis in smmblsc hasmdiagly CBRRMAR HEVIHAIMiGEOS TG 4 niaNd
(11)5 15 '{llgg [cw&%un%s of, Formul as 0) and ('11) are useful as inmmunhe

-responsé’ wnicazaguinglipest-pming|spmpeunds that ete ewethort andisnifonamide

bi osynt hagissifafide @bm&EniNe SBbsHRAH the. response en
. admi ni stefred to ani mal s.g %ﬂ S ma@ieﬁs?3 lt e“"@%%%"d’?"ag atlj?dgfqdl?\‘e‘{lhﬁ

t r eat ment-ogpuias (1 ppd €, whick emdicfiheiis neuncdetalinfir Thesd cGRPGRTs MAfk the!MOT S
that are &gpsﬁ,% uch changes in the i mmune response. 20 The
i nventi ongegurt elffﬁgarlg@fndlzas phar maceuti cal conpositions containing the
i mmune response nodi fyi ng conpounds, and net hods of inducing cytokine
bi osynthesis in an animal, treating a viral infection in an ani nal,
and/or treating a neoplastic disease in an aninmal by adm nistering a
conpound of Fornmula (1) or (Il) to tM#; animal. In addition, the
i nvention provides nmethods of synthefizing the conpounds of the 25

i nvention and novel internediates N n the synthesis of these
conpounds. 2

X—0—R,

10

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

15 The compounds of Formulas (I) and (II) are useful as immumne response modifiers
due to their ability to induce cytokiné 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 responsive to
such changes in the immune response.

20 | The invention further provides pharmaceutiéal compositions t‘;ontaining the
immune response modifying compounds, and methods of inducing cytokine biosyntﬁesis
in an anirnal, treafing a viral infection in an animal, and/or treating a neoplastic disease in
an animal by administering a compound of Formula () or (1) to the animal. |
In addition, the invention provides methods of synthesizing the compounds of the

25 . invention and novel intermediates useful in the synthesis of these compounds.



10 MAY 2005 WD 02/ 46190 PCT/ USOI /46582 Detailed Descrij) i &f WY e
| nvent | ntioned earlier, we have found certain c nds t hat
induce%?iz%’l%a bi Gsynt hesi s and nodi fy the irmaune reg)g'ﬁ‘ 1"4?%8
ani mal s. ' Such conpounds are 5 represented by Formulas (I) and (H),

shown bel ow. | m dazoqui hol i ne conpounds of the invention, which have
ether and sul fonam de or sulfam de functionality at the | -position

are reprgs&i .Formflltha 12: 2 NN ~- R2 N X-0-R 10 wherein: X
IS WM@QQ%—MS al k- enyl - R, is selected fromthe
group consi stAmeﬁﬁon&@earl?é-NBﬁaxﬁqgﬁrﬁQ Alils Xb 4{]”% 023,!?9, al kenyl ;

- R4- NR3-.SO2- gg ary -R4 NR3- SO2- R6- Setlerolg?oqnﬁs dé%ec

- R4- NR3-2epmihesin apdimadifiy thy fmmpyge nemmﬁsamlsmsuch compounds are
- RA5NR3- NRs- R6- al kenyl ;
sehZa HFoRhik! | @ ﬂlﬁﬁ%ﬁs o5

- R4- NR3- S02- NRS- & ar YI; - R6- het eroaryl
- R4- NR3- SC2- rﬂmdamumlme omylpdupﬂs ofanamvcxmuNaacﬁ%ew%r and Qb asghect ed

f th hyd
rom t NG QigiRas onalht)gat (t)he 1- (%1#:{08 Sen represented by Formula (I):
NH;
NEN-N
| [ S>—=r
N N ?
X—0—FRy
Ry
10
ey

wherein: X is ~CHRs-, -CHR-alkyl-, or —<CHRs-alkenyl-;
R, is selected from the. group consisting of:
15 -R¢—NR3—S0;~Rs—alkyl;
-Re—NR3;—80,—~Rs—alkenyl;
-R4~NR3-SO-Rg-aryl;
-R4~NR;-80,-Rg-heteroaryl;
-R4~NR;—SOrRs—heterocyclyl;
20 -R4—NR3~S0,—Ry;
-R4-NR;3-S0;-NRs-Rg-alkyl;
-R4-NR3-80;-NRs-R¢-alkenyl;
-R4-NR3-S0;-NRs-Re-aryl;
-R4-NR3-SOZ-NR5-R5-heteroaryl;
25 -R.4-NR3—SO;—NR5~R6-heterocye]yl; and
~R4-NR;3-S0,-NH3;
R, is selected from the group consisting of:
_ -hydrogen;



3 10 MAY 2005 WO 02/46190 PCTIUSO /46582 -al kyl; -al kenyl; Maqymoﬁ
n

hetero® d 'I:bo het erocyclyl; -al kyl-Y-alkyl; -alkyl-Y- aI ke

- al kyl r2§,4|6 and - al kyl or alkenyl substituted by one P&Tﬂﬂﬁﬂllﬁssz
substituents selected 10 fromthe group consisting of-. -OH

-hal ogen; -N(Rs)2; -CONR5)2; 15 -COd-lo alkyl; _CcOOdC _,O

al kyl;  -N3; -aryl; -helkgl;oaxyl 20 -heterocyclyl; -COaryl; and
-CO heteroaryl ; Yis -0- S(0)02 25 RB3is H d-lo alkyl, or
arylalkyl; each R. 4 is p‘ﬁ%pendently al kyl or al kenyl, which may be
I nterrupt ed by one O -0- grouPs; or R3 and R4 canjoin together

to forma ring, each R5 i$ i ndependeht|yA Cl1.10 al kyl, O C2-10 allceny
1; R6 is a bond, alkyl, -beterghtylinyl , whi ch may be interrupted by one or

nores -heterocyclyl;
~alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
- alkyl or alkenyl substituted by one or more substituents selected
10 from the group consisting of:
-OH,;
-halogen;
-NRs)z;
-CO-NRs);
15 ~CO-Cy.yp alkyl;
-CO-0-Cyy9 alkyl;
-N3;
-aryl;
-heteroaryl;
20 -heterocycelyl;
" ~CO-aryl; and
~CO-heteroaryl;

_ Yis-O-or —S(O)o.z-;

25 Ryis H, Cy.y0 alkyl, or arylalkyl;

each R, is independently alky! or alkenyl, which may be intérrupted by one

or more —O— groups; or Ry and R, can Join together to form a ring;

each Rs is independently H, C;.1palkyl, or Ca.0 a]keny-l;

Rg is a bond, alkyl, or alkeny!, which may be interrupted by one or more
30 -O- groups;

Ry is C.j0alkyl; or Ra and Ry can join together to form a ring;

nis 0 to 4; and



30 -0- groups % sCl .l oal kyl; or%and R7 can join toget her tld) Wk 2605
aring; a4 and 4 10 MAY 2005 WD 02/ 46190 PCTI usq) ch R
presenw(p%i/ onependent ly selected fromthe group consi stl ng o?’gﬁﬁfl

al kyl, C-jo alkoxy, hydroxy, halogen and trifluoronethyl; or a
pharmaceutical ly accept abl e salt thereof. The invention also includes
t et r ahydr oi nmi dazoqgeachdtrre Secbﬁmmcnﬂ}aaeleb’eéﬂomﬁe Broep bensistinglof Cr.jp
sul f anom de" or sul e stit at t - position:
Such tetrahydroinii gézbﬂu N =nghf§g\ﬁ§!3ﬁﬁagm1§ftghpgmng§g}“ ed by Fornul a
(H: 2 NN ~- morﬁm%&a@acc&&am&ﬂﬁﬂn&eoﬁ( is -CHRs-,

- CHR5- al kyl - a%e IS selected fromthe group

consi sting of J eﬁ"“‘ﬁﬁg e%ﬁe]gqlpy oz WMOQcmptamﬂ%ﬂmbeaIl@

T S Bt o A v,

- R4- NR3- tstphygreinridazaquineline coppouRds MR3epBeenthiiRby Eemiule()! ;

- R4- NR3- SO2- NRs- & aryl ; -R4-NR3- SO2- NRs- R6- het eroar Yl ;
NH,

N7 NN
[ =
2

N

X—0—Ry
Ra
§1))
10

wherein: X is -CHR;-, -CHR;-alkyl-, or —-CHR;-alkenyl-;
R; is selected from the group consisting of:
-R4—NR;—S0;—Rs—alkyl;
-R4—NR3;—S50,—Rs—alkenyl;

15 | “Re-NR3-S0,~Re-aryl;
-Rs-NR5—S0,~Re—heteroaryl;
-ReNR;—80,-Rg-heterocyclyl;
“R4—NR;—80,—R5;

: -R4-NR;3-SO,-NR;s-Rs-alkyl;

20 -Ra-NR3-SO5-NRs-Rg-alkenyl;
-R4-NR3-S02-NRs-Rg-aryl;
-R4-NR3-S02-NRs-R¢-heteroaryl;
-R4-NR;3-80;-NR;s-Rg-heterocyclyl; and
-R4-NR3-SO0;-NHj;

25 R; is selected from the group consisting of:
-hydrogen; |
-alkyl;



- R4- NR3- S02- NR5- R6- het er OCYCI YI ;. and - R4- NR3-S02-NH2: 25 R2 i < 0 MAY 2005
.al kyl; 10 MAY 2005

sel ect he group consisting of: -hydrogen;

WO 02/ 2@&%@?%1‘ USOl / 46582 -al kenyl; -ary,; -heteroar yPCT/US01/46582
-heteracyclyl-, 5 -alWY-alkyl; -alkyl-Y- alkenyl; -alkyl-Y-aryl; and
- al kyl or alkenYl substituted by one or nore substituents sel ected
fromthe group consistinglkefyll0 -O -L- -halogen; -N(RS)2; -CO NRs)2,
-CO-C-10 akl; 15 -COO-_ClI.loaI kyl; -N3; -aryl; -hetr-roaryl;
-heterocyclyl; 20 -COarfﬂy,’_and -CO hetemaryl; Y is -0- or -S(0)0-2-;
R3 is H Cmo ak], or aryhétkdeylyl; 25 each R4 is independently aki or

al kenyl, which may be interrupted by one
-heterocyclyl;

5 -alkyl-Y-alkyl;
-alkyl-Y- alkenyl;
-alkyl-Y-aryl; and
-alkyl or alkenyl substituted by one or more substituents selected
from the group consisting of:
10 ~ -OH;
-ha]ogen;
NRs);
-CO-N(Rs);
_ -CO-Cy.0 alkyl;
15 -CO-0-Cyyp alkyl;
-N3; '
-aryl;
-hetcroaryl;
-heterocyclyl;
20 -CO-aryl; and
-CO-heteroaryl;

Y is -O-or -S(Ojo.z-;
Rs is H, Cy.19 alkyl, or arylaliyl;
25 each Ry is independently alkyl or alkenyl, which may be interrupted by one
or more —O- groups; or R; and Ry can join together to form a ring;
- each Rs is independently H, C;.10 alkyl, or Cy.;9 alkenyl;
R is a bond, alkyl, or alkenyl, which may be interrupted by one or more
-O- groups;
30 Ry is Cy.yp alkyl; or R3 and Ry can join together to form a ring;

nis 0 to4; and



or nore -0- groups; or R3 and R4 can join together to forma WH@Y W0ach
RS is | ently H C-10 alkyl, or C2-io al kenyL, ' , aW
or al k%@ﬁ\%’i ch may be interrupted by one or nore -g?cg}?”ogﬂb’g‘%ggo
R7i S Cl -joal kyl; orR3 andR7 canjoin togetherto forma ring; nis O to
4; and 6 10 MAY 2005 WO 02/,46190 PCT[ USO /46582 each R present is

i ndependent | y sel 8¢kB PresgRhis indensndently selertedsirom ghecgrou) consistingl afio G -i o
al koxy, hydroxy, Q@?@ ]g&g, ' t Wl rmaccutically
acceptabl e salt the e’gsllgoaS t’?%drrg%}i}fg%lgﬁ' ?ﬁe"’%@‘;ﬁ‘ﬁ%ﬁﬁ‘g Conpounds of

t he i nvention can dpe pprrepesidalhcaroepdablesaltdheRedict i on Schene | where R
Rl, R2, X and n are as defined above. In step (1) of Reaction Schene |
a 2,4-dichloro-3-nitroquinoline of Formula Xis reacted with an am ne
of Bor mPepdthtide-ofdCorhshupdpVvi de a 2-chl oro-3-nitroqui nolin4 10 am ne
of Formula )[l. The reaction can be carried out by adding the amne to
a sol ution ofCompoyadsRfthainBention canbeprspargd @C@@mgmmgngd‘kmeéuch as

chl or of oMk, A, &) RLAIE IR Ferifeddpii | Onal |y heating. Many quinolines
of Forrmula Xl “are“known or can be prepared using known synthetic

met hods, see Ifigiep éWaiResctionfdbemet a 24-dichldr&3-niteiqeinblihoof For@8B 385 and

ref erenc | t her ei 2] ar.ni of Farmyul a, Rl - O-.X- NH2 are known;

sonme ar e‘%iggdc%l% TrafF P@F%%ﬁ%ab?“i‘ﬁ@ t%PWE—Eﬁg g?éﬁ%‘%?‘%‘?‘@ﬁ%’@ﬂmﬁs' i ng

knd@én syarhine bf Bormmla I SThe réactive fan(bé)caied Beastadaing Be@mRe to Ssolution of

2-chloro-3-nitr L nohp4-amne of Fornmula XI. is reduced to 'gr ovide a
[

2- cbl onufBRoERG ot ormylazhin A suatable splvent suchivs ciperofemegs dichlerpmethaneduct i on
i S carrigh b hBgting, BAmY Rl lof BELGA '

cat al yst s.udgﬁ %agﬁ'hgﬁ{%i num ?&Hggé%&t;bor pa %g%%%p%g%gg’%ﬁe

r eact i onusiegknownginthetisithathasls, sea fori eyamplett Atipe el AU BaPatesypar HBRE15 N a

sui tabl e as. et;hanol .. 1L sqpropangl | uene. In step (3)
of React?%%fé’%ﬁ%eﬁéugélgl en %n oa%?%soq??ﬂ??‘gf g'—'&?%’rﬁ]%earsi&m 14\ (NS
redét ed euintrherciaypaailable il othars Garcly yepaesuising kBdwm bittictioimdisodpr ovi de a

4-chl oro-1H i mdazo[.4, 5-C I nolj ne Qf Fornula XM Suitable
equi val ents tB S‘f&@d’%ﬁf&"ﬁ%ﬁ%@% ﬁ'f}gm"'}mmq“m"hn""amm of Formula X
. 1is reduced to provide a 2-chloroquinoline-3,4-diamine of Formula XII. Preferably, the

b)

reduction is carried out using a conventional heterogeneous hydrogenation catalyst such as
platinum on carbon or palladium on carbon. The reaction can conveniently be carried out
20 on a Parr apparatus in a suitable solvent such as ethanol, isopropanol or toluene.

In step (3) of Reaction Scheme I a 2-chloroquinoline-3,4-diamine of Formula X1I
is reacted with a carboxylic acid or an equivalent thereof to provide a 4-chloro-1H-
imidazo[4,5-c]quinoline of Formula XII. Suitable equivalents to carboxylic acid include
orthoesters and 1,1-dialkoxyalky! alkanoates. The carboxylic acid or equivaient is

25 selected such that it will provide the desired R; substituent in a compound of Formula
XIII. For example, tricthy] orthoformate will provide a compound where R; is hydrogen
and triethy] orthoacetate will provide a compound where R; is methyl. The reaction can
be run in the absence of solvent or in an inert solvent such as toluene. The reaction is nin
with sufficient heating to drive off any alcohol or water formed as a byproduct of the

30 reaction, .

Aliemnatively, step {3) can be carried out by (i) reacting the diamine of FormuJa XII
with an acyl halide of Formula R,C(O)Cl and then (ii) cyclizing, In part (i) the acyl halide

7



orthoesters and ],!| -dial koxyal kyl al kanoates. The carboxyl {8 MAi2i05or
equi val wtoalss1e9° Sel ected such that it will provide the desired R2
substituent 1n a compound of Formula X[1J. For exanpl e, PEFUSPH4A582
orthoformate will provide a conmpound where R2 is hydrogcn and triethyl
orthoacetate will provide a conpound where R2 is nethyl. The reaction
can be rlfr?dF"Hi@H@hbmoﬁ&&hnﬁmliu&ﬂine&rsopvgm?mbﬁdg%étalﬁg_‘gvent such as

tol uene. dRgiok ©

i is run with sufficien eatin ive of f any
al cohol or watogl?e&%’%)“gr’)‘2@(‘1c rﬁ%"%&“ FARheratread ovt atiambi@0tenperitiren The product
Al t er nat i sealbe iscddteustriy)cob it ' i) .reagting the diamne
of Formula Xl .with an acylaﬁé??gﬁghggm%g#ﬁ%y@é%%P&% sthpated ¥ i )
cycl i zi ndt™ A¥PIRHS folyepy mitheprasente ofallase PrefelBIyNYpRART of YRt AP 46h30s
PCTI BISO /iﬂeﬁﬁ&lm&e?ﬁgg&&g?anacsol ut,i 0‘%’? f the diam.ne ih ah iner
sol vent such as acetonitiil & Srodioky fafkeated wathymetbariotio can be
carri ed SRmMeMA.anbi ent tenperature. 'Me product can be isolated using

coi venti ona] .ohn parf (ii) the product of part (i) is heated in
an al coholic s%(;%t\g}gﬂ@ °f#r°at°ﬁ‘é“ e @et-ehorg- 1BhisEdazbidet-eqatioling & pr oduct

of part (Foymuls XIHfi{ attiaated B frovigd Ql -} e.pr.esence of an excess of
triethyl afrgp ne or heated V\Aﬂt h m?ﬁanol#agolg’gfﬁ;ﬁpﬁoim‘f“ﬁm%é‘ﬁﬁ’@mb}-

React i on “SER#ATROT 1s garmied ity dedtingi (erig g 250] 75°CY-adostipotisd o orflia )ﬁ?ru:ﬁﬁéra X[ H
i's B napREsdr® iy Q¥lel Feafiol tﬁé ni dazoééé 5-¢] qui nol i n-4-am ne of Formul a
1. The rea(tj():(ti on 1s carried OR By HRA foMion of gnmong in Apalkamm].cThgpound
of For muPEIREar aphateracdicyllyescdptadld altdhG&F) in the presence
of a sol H’fchﬁ)ﬂf of ammonia in an al kanol . Il g%ﬁ%@ﬁ%‘?{lolpggm"m&m} '
pharmaceutically acceptable salt thereof can be isolated using
conventional nmethods. Reaction Schene | C 0 C 01 | NO- (1) NNO
2) NNH2 NH NH F?; k O '

Reaction Scheme I
15 ‘ .
cr o ¢ o )
Nog- N - NH
. N % \0 1 N A - —
. | (1) P o r? x 2
. =
Cl yer '?’H
n g )‘{
O
X X1 I ;
R, Xit R

-l

(3)

NH, N cl
CNTRTN (4) XN
EF’ / N>R2 - ) PR’
R X N
n | R“ Ix
. Q 0 .
PR X R,

Compounds of the invention containing a sulfonamide group can be prepared
according to Reaction Scheme II where R, R2, R3, Ry, X and n are as defined above. BOC

8



XAXI11 R R (3) O N N(4 F~ NN Rn4: X >R | RO-MO B0 Ki
X111 K ds of the invention containing a sulfonarg can
GG R

be Prep cording to Reaction Schene 11 where R )
n are as defined above, BOC 8 10 MAY 2005 .WD 02146190 PCT[ USO /46582
is tert-butoxycarbonyl and R | is -R6-alkyl, -R6-aryl, -& beteroaryl
or - R6- hds terimytatyghrbonyl endR R -Rg-atlsl, dR{-hiyE IR Ater6aryl 6t -R}-B hol
, Reaction %gehegﬁp H thﬁ an{ngo group of an am noal cohol of Formula )CV
"i's protecTEE W Bas deqnef 2096+ oxyqar bonyl group. A sol ution of the
~am noal cohol iRsfep 1 ' t ] [

ep [1910F REMEEPEAMERB T e Eﬂlﬁﬁ;rﬁtgxg\’éﬂf téig | un&&ﬁéf(}ﬁ] ggiﬁ %ng.ulal\/any

di carbonate in the presence of a base suc
am noal caHY11s pesttectas with ateniutoxpcarbomybgroial A yoluticr dfihd aninoatdbelim can be

prepar ed (US| hC, &L s, .l n st 2)_of ction Schene
N aﬁpr ottéehzd{h g%ogdr}n%&%%tg%%ﬁﬁ %’f’eggjlll%ggaw metg%’g’ﬁ?é‘?nf’%ﬁ QPR ERI de of
For mul a XMiumlhydionidel Mang d@thoaloolivlsel Robinala XIV atdednih@bieny halasghi ne and
i m dazol e_.in di%hlororret.h e, tgﬁ‘ﬁ}asolution of a protected ~

ani noal cSHIT Gp beprepated usige kovasypihefcoReholine i s added. The reaction is

carried out aly staip) 8fRed-RIPRhahE 16 prbidced SRinbALo o 10py geherme 11
a | Himdazo[ 4, 5-¢cjquinolin-1-yl al cohof o%ﬂ éor rru?a I's alkyl ated
with an icerierted bf anfiodide pEF oxtonla XV Ip dedinatie addeditb a noldamogfs, 5-

10 triphenylphosphine and imidazole in dichloromethane; then a solution of a protected
aminoalcohol of Formula XV in dichloromethane is added. The reaction is carried out at
ambient temperature.

In step (3) of Reaction Scheme II a 1H-imidazo[4,5-c]quinolin-1-yl alcoho! of
Formula XVII is alkylated with an iodide of Formula XV1 to provide a 1H—imi&azo[4,5-

15 c]quinolin-1-yl ether of Formula XVIIL. Thke alcohol of Formula XVII is reacted with
sodium hydride in a suitable solvent such as N,N-dimethylformamide to form an alkoxide.
The iodide is added to the alkoxide solution at ambient temperature. After the addition is
complete the reaction is stirred at an elevated temperature (~100°C). Many compounds of
Formula XVII are known, see for example, Gerster, U.S. Patent 4,689,33.8; others can

20 readily be prepared using known synthetic routes, see for example, Gerster et al., U.S.
Patent No. 5,605,899 and Gerster, U.S. Patent No. 5,175,296,

In step (4) of Reaction Scheme I a 1 H-imidazo[4,5-c]quinolin-1-y1 ether of
Formula XVIII is oxidized to provide a 1H-imidazo[4,5-c]quinocline-5N-oxide of Formula
XIX using a conventional oxidizing agent capable of forming N;oxides. Preferably a

25 solution of a compound of Formula XVIII in chloroform is oxidized using 3-

chloroperoxybenzoic acid at ambient temperature.
In step (5) of Reaction Scheme II a 1H-imidazo[4,5-c]quinoline-5N-oxide of
Formula XIX is aminated to provide a 1 H-imidazo[4,5-c]quinolin-4-amine of Formula
XX. Step (5) mnvolves (i) reacting 2 compound of Formula XIX with an acylating agent
30 and then (ii) reacting the product with an aminating agent. Part (i) of step (5) involves
reacting an N-oxide of Formula XIX with an acylating agent. Suitable acylating agents
include alkyl- or arylsulfonyl chlorides (e.g., benezenesulfonyl chloride, methanesulfonyl
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15 c)quinolin-1-yl ether of Formula XVIII. Ile alcohol ofFo qu)ﬁvﬁl S
react ed qz? d| um bydride in a suitable solvent such as

NN- di met'hyIf orrami de to form an al koxi de. The i odi de i sPGH}SH1/4658% he
al koxi de sol ution at ambient tenperatum After the addition is conplete
the reaction is stirred at an el evated tenperature (-1 00*g. Many

conpounds Bipriderpriotuenesilitng] chleriden oAy IsuBQRR1 E10bridy RrenErAter. U S
Pat ent 4, Qtﬁl?dnsﬁb@ E{e a can 20 readily be repar usi ng known

synt heti ¢ T out as 0¥ sBlopge Ismost preferreds Past @) o tela@lnyosresm:xgnhc No.

5, 605, 899 paidact GEpit G ﬂkJaxﬁgx ! E»ﬁlﬂm In St

Reacti on ScEﬁdme IE aﬁ)m cm ctlzg%oo?gﬁ -C nr%a#é?% %% g‘ﬁ) éﬁz‘mForrml a
XVIR i s o¥ictids gnmogiaf ?&vmdbeﬁ)mmfammodmmﬂydrcﬁide)mﬂmﬁlbﬂamwlgde of
For myl a ] tional. ng capabl e of form ng

NT- oxi des:zPr e@r&% Mﬁgfaﬂgn%‘flﬂf’ Br:l?"'éﬂ“g&mg@ tDoAmmMmenivaY| 1| in
chl or of or r@udmsprefmtduihﬂgaaé’h TG prefepidS) @Xidacdnt e
tenperatu uE\ p gql o Reaoctli())n Scheér%gﬂ B&Qmﬁcﬁbﬂgﬂ{chﬂ%he&

| Hi ni dazfc‘}?rﬂl r}??éfﬂaﬂ anﬁ?"smse}szh eﬁedl@iﬂommgthmﬁq 12-dishlamethahewiti o :
provi de ahdalihg if Recdssan)| u;ngg For (5)

I nvol'ves ia) grleactl ng gdcgg ’)ﬂg h#“(Qié—kgor nul a %ﬁ?ﬁﬁ“ﬁ Bagent
30 and th ﬁa@ﬁlﬁﬂyﬂgﬁw@t Ontgoqaﬂxeﬂprrmum cmbbl&amadaﬂﬁmmsbﬂ&lﬁeggﬁfe veRayt (i)
of gbep (RaneRVALYEs: er%n?ecé'fﬂ%o n N- oxi de of Formula Mwth an-

acyl ati ng agent. Sty fng agents include al kyl- or

aryl sul f onyl dinbtep (@ efRestign Sc}kbﬁ[tﬂme ﬁi&cﬁﬁg‘g}gﬁ 1eod &i drglysis
met hanesu“ E‘IJ‘H%BP‘? Y 200% VO, 02 46190 usa /465 ori de,
P- t ol ueneiF% ot %/Iﬁﬂi%ﬁ@}ﬂumqhdésammmﬁ@frmtar)@m— Par a

t ol uenes quE:ﬁ:fh}ﬂy tﬁé‘é&ﬁ]ﬁdﬂﬁd bSFdfRmla X & il %ﬂ:'?lsfﬁx; ogé pad) gﬁi@rﬁeg aﬁ 2

i nvol ves reacting the product of part
am nati n¢f WW%P%WMMhp@nggent s include anmonia (e.g.,in the

for pyof ammon a um sal ... D ammonium
car bonat e, arrrqrijb%wgﬁé%ﬂggona e? S'ﬁﬁfﬁ‘t“g)lmmﬁioﬁﬁqm“h
hydr oxi deXkis pwmdted sulfbmm:mmoanula meﬁﬁn a0 $abgahs b Forfidla 10Y
di ssol ving h OXIF %F @gg%aiqxx in, an inert solvent such as
di chl or oms{11 ane ' Syniefic. m L Fmple, A COlMpoNTd Forme X33 santy,
addi ng theacml.hmmal snlforg eHlorid o tems RAS(GCL. N 0B gm@m b9 the

TR MR S IR O Rl
20"  or 1-methyl-2-pyrrolidinone to a solution of a compound of Formnla XXI at ambient
lemperature. Alternatively, a compound of Formula XXI can be reacted with a sulfonic -
anhydnde of Formula Ry, S(Oz)OS(Qz)R11. The reaction can be rom at ambient

temperature in an inert solvent such as dichloromethane in the presence of a base sucfl as

pyridine or N,N-diisopropylethylamine. The product or a pharmaceutically acceptable salt
25 thereof can be isolated using conventional methods.
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In step (6) of Reaction Schenme H the protecting group is renbOdYi05

hydrol er acidic conditions to provide a

| Hin-tl dazoﬁig 5-cj qui nohn-4-am ne of Forrmula YM  Pref J'[nggs)gillflﬁgz

conpound of Forrmula XX is treated with hydrochl oric acid/ethanol at -

anbi ent tenperature or with gentle heating. 15 In step (7) of Reaction

Scheme 11 a | Hiinidazo[4, 5-cj qiteaddon Seenserl ne of Forrmula XX is

. converted to a sul fonam de of Fornmula X)M which is a subgerns of

- Forrmula I using conventional synthetic nethods. For exanple, a-

~ conpound of For nul a gan be react/gboMQh a sulfon {)Cchl ori de of
Formul a R, HECORY —'Fhea-reﬂn-{—Rpm can_b.e_,carj_l by adding a

sol ution of the_sul onyI chloride i a swtabl e so\l vent such as

di chl or onet haneX¥0' or | - met WY - 2- Fg‘yrrol i di ¥Wone tBsa solution of a

conpound of Forrmula )Wat anbient tenpeiature. Alternatively, a

conpound of Fornula XXI can be reacted wth a sul fjoni CN Mdri de of

Formula RI1S(02)OS(02)RII. Ile reaction can be ran mbi en‘}-R2

tenperature in an inert solvent such as dichl onf¥t tHe presence

of a base such as- pyridine or NN-diisopropyl ethyl Th¥ pr oduct or

a pharmaceutically acceptable salt 25 thereof can [be iSol ated using

conventi onal net hm%s. 10 10 MAY 2005 WD 02/46190 PCTI US&)/ 46582

Reacti on Schene /1 BOC (2) /g HORZ-N\ HORZ--N\ I-RZ-N\ xl1lv Ra

Xxv R3 XVI R3 N \r"g N ')W (4)zN l’{g_N(4)NNN

\>-R2 \>-R2 \>

1 I
R; X R X R: >:<
0 o O ,
i ~BOC | ,~BOC I ,BOC
XX R—N R—N . ‘ R~—N
\ XiX RN xvin - SN
Ry Ry Ry
(6)
X N (7) N
>R 'R
ST ’ﬂ}Rz
X X
o 0
kN N
4 : 4 "
XXI \ l 1
5 Compounds of the invention containing a sulfonamide group can be prepared

according to Reaction Scheme III where R, Ry, R, Rs, Ryy, X and n are as defined above
and BOC is tert-butoxycarbonyl.
In step (1) of Reaction Scheme III the amino group of an aminoalcohol of Formula
XXI1 is protected with a tert-butoxycarbonyl group. A solution of the aminoalcohol in
10 tetrahydrofuran is treated with di-fert-butyl dicarbonate in the presence of a base such as
sodjum hydroxide. Many aminoalcohols of Formula XXIII are commercially available;

others can be prepared using known synthetic methods.
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Ri~RO6 1 /BOC| /BOC/BOC xx RZ-N\ XIX RZ-N\ XAl Rz-N § MR8 285 R3
H2 2 Rywdgegdioff N V>-R2 ~-R2 NNO H10 RZNRNSRA4 1, 11 )W
0 BB 5 8orrpounds of the invention containing a sul f onah¢HESYMEIR3 can
be prepared according to Reaction Schene lU where R, R2, R3, R4, R 1, X
and n are as defined above and BOC is tert-but oxycaThonyI In step (1)

of Reacti on sdRétee (B) Qﬂféﬁaammhgnmﬂbaﬁfotaat&déﬁmm&l@mw%ukf 5{?(?"9',5& X) M

S rotec t 0X rbopyl group. A solution

ar nlonoal co ﬁ(!d tg %ﬁtﬁ BFY ﬁFé?ﬁ‘F’A’HP wfé@mowfmcmpmofm;m

di car bonaMVm&MbIe@&ﬁBﬂ%uéﬁas%&?&&n&H&@ FL gtgmgx ]E‘j Many
aval ap bt

an noal cohgql_lfﬁi of . Formul a XXM are commer cli aI s can be °

pr epar ed a 1, thResenas ok @ base steh %dd@hylalﬁmkdﬁ&’ha?ﬁﬂﬁmn\éﬁh B2dafei Mt at

PCTI §SO /A@&&gdké}npcetrg&e gu)c)of Reaction Scheme M a protected am no
al cohol of Fornmul a converted to a nbt hanesul f onate of Fornul a

XXV. A sol uti émsiap (gii)oﬁRmumﬂSdfenEdnmmha@mé%ﬂété e FordiiatbRpy & sol vent

Pl 22 B B IR b S, e S oo e "
carri ed eampaind &f Fermed0oey it £8RebRkMb&: S G N,N-dimethylformamide or
tetrahydrofuran. The reaction can be carried out at an elevated teroperature (80 - 100°C).
10 * In step (3b) of Reaction Scheme IT a compound of Formula XX VI is alkylated
with a halide of Formula Hal-R; to provide a compound of Formula XXX VII. In
compounds where R; is hydrogen this step is omitted. The compound of Formula XXVI
is reacted with sodivm hydride in a suitable solvent such as N,N-dimethylformamide to
form the anion and then combined with the halide, The reaction can be carried out at
15 ambient temperature.

In step (4) of Reaction Scherme I an azide of Formula XXVI or XXV is reduced
to provide an amine of Formula XXVIII. Preferably, the reduction is carried out using a '
conventional heterogeneous hydrogenation catalyst such as palladium on carboi. The
reaction can conveniently be carried out on a Parr apparatus in a suitable solvent such as

20 methanol or isopropanel.

In step (5) of Reaction Scheme I a 4-chloro-3-nitroquinoline of Formula XXX is
reacted with an amine of Formula XXVIII to provide a 3-nitroquinoline of Formula XXX,
The reaction can be carried out by adding an amine of Formula XXVIII to a solution of a
compound of Formula XXIX in a suitable solvent such as dichloromethane in the presence

25 of a base such as triethylamine. Many quinolines of Formula XXTX are known
compounds or can be prepared using known synthetic methods, see for example, U.S.
Patent 4,689,338 and references cited therein.

In step (6) of Reaction Scheme ITI 2 3-nitroquinoline of Formula XXX is reduced

to provide a 3-aminoquinoline of Formula XXXI. Preferably, the reduction is carried out
30 - using a conventional heterogeneous hydmgenatioﬁ catalyst such as platinum on carbon.

The reaction can conveniently be carried out on a Parr apparatus in a suitable solvent such

as toluene.
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In step (3a) of Reaction Scheme |1l a nethanesul fonate of FbfMAYa00ExV
is co 0 an azide of Formula XXW Sodi um azide i e a
sol uti?r?é)%’&gs)& conmpound of Forrmula XXV in a suitable solﬁgﬁﬁﬂégﬁqgas
NN- di net hyl f ormam de or tetrahydrofin-m The reaction can be carried

out at an elevated. tenperature (80 - | 000g.. 10 In step (3b) of
React i on- Scheltestem (@ pipSchemES Audrapdtl/pf Famal AT édreacvddtwitha

" Comounds Erg g P R PR AR TR MRt Bt buna of

For nul a Rofwiula XVHLr Buitzbledquivhens esltaiboxhlicididiacibe arthdeseabin 150! vent

such as M diff@gy&%orm ide to . faqrrii the anion and then comnbined

with t he AaPfe: Pl PO FTEaRS 8 gh s alens selectadsushiatiswill

t enper at proRide e ki i ' i r XXVI
BT Al pbgide W deAin Ko tindie A dofboRif W Forhia XVl Sy %&ﬁg@gx

or XXVH 1s reduced_ to provide an amne o rably,

~ the redutthofermate willpredde veampmsing yhere Re dahydrogemaal triethybortigesenatss

)

hydr ogengily - . Lum on carbon. The .reactjon can
conveni eﬁ%nlé/} lg@%géﬁf{?&encri‘agﬁhtgmor?lg ?r 56%3&%%5 e ‘Ebém%"tol vent
such as scb@nhetihamilericplventepelogeanintne. [The sdaction(ib furokitiRadatitA heatinpene | H
a 4-chl 0%3-f{1i tr g’gilnol i nefof Forn}gl a (;: is reacted wth an am ne of
Formul a N %‘Yﬁf“ Pl wates formed 38 & PyRspdugEofdhe reastiont Arismelly aThe

redet i oncataAytidienovar 6f pyéidink hiydlvhIsAd GF vapcREiNe of Fornmula XXVMto a
solution of a _ conpound of Formula )OCI X in a suitable solvent such as

di chl or onet hahiemativelyesten @3 enche capipdent by (Hasastiog e bompoundiof Fortiudani ne.
Many qui Rehd f = ornds..or can_be.pre ed
sl g Kt 438 af sy T86E & pbrmh RPN wig B E1ing” Bt 3”326
and r ef ehadide saddéd ted soliorpha cdmpahé pf Kctiula BOREkIG tan MieriSoRentudl &

3-nit [ I. f.F I ' d d t id
3~ i | noheieseFx SishioRinlibs Ry sbotoP i pesrypd BhE Pt fpRaREE @ar 1 o

g

. outl5 30 araireipeed emprratiid. dRPhrtliEf B PRANE OPSarf1VAE RERNAR A AR YSt Such

as plati an an carbon. The reactjon can conveniently be carried out on

a Parr appsrande nresenceqfiabass. Frefsrablythe mrodust obpart () ipeaflaxediin ethand NAY
2005  V\Gn @/ p6skRE &Hbﬂ%@éﬁﬁ@éﬂgﬁoﬁ Eeage@wiﬂ'r mEBAIHe Yl M @

conpound of Formula XXM is reac /
Steps (8), (9}, (10} and (1 1) are carried out in the same marmer as steps (4), (5), (6)

and (7) of Reaction Scheme II.
20 .

Reaction Scheme ]
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carboxylic acid or an equival ent thereof to provide a 1 0 MAY 2005

| H-im q?z)%é %Gc] qui noline of Fornmula XVM Suitable equivalents to

car boxyl I'c 878 i nel ude orthoesters, and 1, 1- dial koxyaf PGFUSPK4eARRat es.
The carboxylic acid or equivalent is selected such that it will 5

provi de the desired R2 su(%stl tuent in a conpound of Formula XVIII. For
exanpl e, | orthof rmate Wi || provigeca conpound where R2 is
hydr ogen aneae)t(ht?{ Fby'iq or t hoval'&daté— J'prow de a conmpound where R2
is butyl. The rexdfiion can be run gyt he absen& of solvent or in an
inert solvent such. as toluene. The reaction Ng run with sufficient
heating to drive off any al COESB{Q or water éormed as a byproduct of the
reaction. Optionally, & @apunt pf pyridi ne hgdrochl ori de
can be included anatl vﬁyﬂ step (7] camte¥HTR %utdbby (i)
reacting a corrpou Mvmth arPacyl |l i.de of Fornul a
R2C(O d and t hén (h) cyc |Z|%t In part (i) the”acyl halide is added
to a solution of a comme ormula XXXI jn an inert solvent such as
acet oni t Msr&-BrR§- Ior eH 'l:lxeor.ep@.c.ru @an be carried out at
anbi ent terrperature r 15 at a reduced ten'l?ﬁerature In part (ii) the
product of pm (i) I's heated inX®llal cohol sol vent |?| t he presence
of a base. Preferably the product of part (i) is ref -n et hanol
in the presence of an excess of triethylamye or hegted with nmethanolic
amoyfia. Steps (8), (9), (10) and (11) are [ &N the sane
manner as steps (4), (5), (6) and (7) of R heme 11. 20
Reaction Schene 11 - 13 10 MAY 2005 WO 02/4619Q0 PCTI Wg6d / 46582 (1)
BOC HO X-0-RZ-NH2 xxill xxiv BOC (3a) 0 Ni--X0-R -N 11 BOC (3b)

-SOX-OR- ffo~ xxvi (4) xxv. BOC (4) BCC - 0
NN @ N N
(I — XL =2 ¥
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a R: t R r.uH
g 5 X
| _BOC ] BOC ?
— -~
xR N\R3 wou RN oo F“_N\,Boc
R,
(8}
\'\ N N NH, NH,
N™ ©) N (10)
I >R, — - TN NN
L 0 - e,
R X ) N
i X
o : | R X
) Boc O oo 0
xtx RN R—N" LK
\ XX 4 N\ R—
Ry -] XX| \
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T X
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Nj-X-0-RZ-N H2N-X-0-RZ-N  xxvil R3 Xxvill R3N, 0 N oO- (é)Uh&ﬂwlﬂéx
ONHI SN (6) NN (7) 2 "0 NR2 NIA 05:~

X %Ng ,BOCXV|IIR|N\XXXIQ'-N\RZ NBCECT%J@%}'% 0+
H2H2',NNC\XR(9)N(10)NN2\>-F;6-~-R2 NN R I

Rx 011 1/BOCOO RZ--NI /BOC| mAx xx RZ--N\ Rz-

Compounds of the invention containing a sulfamide group can be prepared
according to Reaction Scheme IV where R, Ry, R, R4, Rs, Ry1, X and n are as defined
above.

5 | In step (1) of Reaction Scheme IV a 1 H-imidazo[4,5-c]quinolin- 4-amine of
“Formula XXI is reacted with sulfuryl chloride to generate in sitn a sulfamoyl chloride of |
Formula XXXII. The reaction can be carried out by adding a solution of sulfuryl chloride
in dichloromethane to a solution of a compound of Formula XX in dichloromethane in
the presence of 1 equivalent of 4—(d1me.thylammo)pyndme The reaction is preferably
10 carried ont at a reduced temperaturc (-78°C).

In step (2) of Reaction Scheme IV an amine of Formula HNRsR;i 1s reacted with
the sulfamoyl chloride of Formula XXX]].to provide a sulfamide of Formula 30XXI1T
which is a subgenus of Formula I. The reéqtion can be carried out by adding a soluti'on
containing 2 equivalents of the amine and 2 equivalents. of triethylamine in

15 dichloromethane to the reaction mixture from step (1). The addition is preferably carried
out at a reduced temperature (-78°C). After the addition is complete the reaction mixture
can be allowed to warm to ambient tcmpérature. The product or a pharmaceutically

acceptable salt thereof can be isolated ubing conventional methods.

20 . Reaction Scheme IV
" NH, . H, H,
: Nl X N SOzC'z N\}_ HNRsRn N N\
y ,?, Re Ty AN P N>'R2
]
Rs X X X
? N (!) q ? e
" §
o RN Ri—N-$-Cl R;-N—#-N
XX R, XX k0 XX LS R,
3
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RBX)a RBRENH2 N _r N \>R Rx ?0 RNSRI1 11 1110 MAY Yithf R3
0 10 MW %9&65190\/\0 02/ 46190 PCTI US01146582 Conmpounds of the invention
6ont ai ni ng a sul fam de group can be prepared accordi ng FeI/RENAEN
Schene 1V where R R2, R3~ R4, Rs, R 1, X and-n are as defined above.
51n step (1) of Reaction Schene LV a | H i m dazol[ 4, 5- c] qui nol i n-

4-anine of  Fdfomgpaands\dfithe ineertiondambé ﬁeﬁ#é&dc&ér.‘dﬁl GhResdadR sEﬁknfée@er ate
in sita aw&%ka éJT g e ,of FormJIa ﬁereachon can
carried ou? gg r@» ns & a3dnge gy d %ﬁm%how chI oride in

di chl or oret halIﬁ steb 1)2f Rehdtioh SBh&he ¢ a%’ﬁiﬁ%&g[ f]ﬁ%fn%}‘m.i -aminé of

dichloro tha e in the presence of | equivale
4- (di net ey Fady 0pmv¢derae@aﬁ;9amwdxprm-mﬂw4 3Q)uaolip@d out at

‘a regluce ep af Re n Scheme TV an

ani ne of daIéltloﬂr%rrui %RE?B i %ret;eé%ﬁg (&’8 IW{‘P%P“ ‘fFPén ‘PW %%W’(‘,‘FW&)W de of
For mul a )d@Sangtamopmouncthf Rormula axi g érifdfordaestiodedd, 3@% gndﬂ d;ﬁnd%m
subgenus o(%f ﬁf‘ mlﬁ\ﬂ Tj\;,f‘é] t|on can be carri ed o ng a

sol ution é”*’é‘“e‘&ﬁ m%%mhahamﬁwmbecwmmmaof
triethyl mmpm@ﬁaﬁgchl oronet hane to the reaction m xtuie fromstep

(1). The addition is preferably carried out at a reduced tenperature
(-78C). After Stapd2hisgrrriedautiin &@@ﬁmbmaanﬁhesmp@bfh&,cﬁbKSMe Ean be

al | pyved o oduct
phar naceut |‘)§§elralp§lt7(gaccep§g£@°| EBTc{ag?rﬁér g‘lﬁmc’g’ﬁiﬂﬂmf’ 85}9% FX*Ng
convent i orvkth irashisgisus Fofeela . (Phe HediiaBFor b Yhardbutidally acceptable salt

thereof can be isolated using conventional methods,

‘ Reaction Scheme V
15

>N (1) N 2 N
e Y, 2y e
N 7N A~y
i
n ():; )5 )l(
0o o)
k‘ :‘— LE—N 9—-R
XX] }?a xxx“/ 4 \ . XXXV 4 l 6 11
Ry Ry

Compounds of the invention containing a sulfamide group can be prepared
20 accordmg to Reaction Scheme VI where R, Rz, Rs, R4, Rs, Ry1, X and n are as defined
above ,
In step (1) of Reaction Scheme V1 a 1H-imidazo[4,5-c]quinolin-4-amine of
Formula XXXV is reacted with sulfuryl chloride to generate in situ a sulfamoy! chloride
of Formula XXXVI. The reaction can be carried out by adding a solution of sulfury]
25 chloride in dichloromethane to a solution of a compound of Formula XXXIV in
dichloromethane in thg presence of 1 .equivalent of 4-(dimethylamino)pyridine. The

reaction is preferably carried out at a reduced temperature (-78°C).
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Compounds of the invention can be prepared according to Reactlon Schene

V where RR R2, R3, R4, R i, X and n are as defined above. In-step (1)
of Reaction Sbfs@de)bﬁldabﬁWTSuﬁameMaﬁamjmlofﬁdnhﬂnHNRIanésﬁictecﬁbﬂtﬁrm a)m
.is reducgd t v a ahydr.o- .

T 1 i 05 ataB ipraf oot XhEULBGH + pitmidoatFormia kIR y ¢ he

reduct i OWhich iCféubgerths @ Foryul $ IS TR fHa StibnQhn b&léatsed Mit'B %mm of
Formula )Min triflaoroacetic acid, adding a catalytic unt  of

pl at i nunfqIAIRIRE d quixalents AEthe Aminednd A aawirRjentoltriedy mcan be

t d t
o the. kbl b m@iactich B¢ foARBYEY diie ami8fn et Bl 0
6, 7, 8, 9- twtat ateduced- ttmpemmbe(z‘tq"@).&ﬁﬂrmu addition ns%omﬂewthefrealé@csmb@ré(XXV

whi ch is_a.subgen Formyla H. The duct_  or a pharnmaceutically
accept ab?aé’@e?ﬁ?w ‘ijf?e‘?'%'ﬁ"fm %'%&g}@ %ﬁﬁﬁ?@%‘ﬁﬁ\}g‘ﬂf‘?ﬁ‘}ﬁ%c t hods.
React i 0NacoeebIe satt théreof can be isolated using conventional methods. '

Reaction Scheme VI
NH,
S0,CL
>N ? N HNRGR
O 22 iy, e L
7N (1) = N (2) N 2
1
R g )I( >1<
: o)
RN R (’s? ~Cl 1.8 Re
4 R—N—S—N
\ 4 [ il 4 T
XNV R XXV o - X0l riqso ‘R,

15
The invention also provides novel compounds useful as intermediates in the
synthesis of the compounds of Formulas (I) and (II). These intermediate compounds have
the structural Formula (III).
Cl
N
NT ™=
N
|
P e
|
R; X—0—R,
20
(o) -



NH2 N2 H2 NR2 (1) NN(2) NNR R NN XR. XXR | n1@qq@ﬂ®o
1 HI 0}/ RZ-N RZ--N RZ--N-S-RI,, XXI XXXI'V XXXV 1 11 R3
Conmpounds 8f%%he i nvention contai ni ng a sul fam de group BEHUB®/466%par ed
20 according to Reaction Schene VI where R, k2, R3, R4, R5, R 1, X and
n are as defined aboye. In step (1) of Reaction Schenme VI a

| Hi m dazo[ 4, 5-c] quinolin-4-amne of Formula XXXIIV.is reacted with
sul faryl | ori de tg.ge ate_in situ a sul fanoyl chloride of Formula
XXXV . Thgemlfrggﬁti orﬁ&%&ﬁéﬁ'ﬁg}ﬁﬂiﬂ%uwmddkml-a sol ution of sul furyl

25 chloride in di chROkSIBRLIPHSN HE: So goggi%,g%oqf a conpound ‘of Formul a

)O~ in dichloronmethane in the preserice o equi val ent of

4- (di met hyl ami no) pyri di nB+—NRe~SOgaRi-+akylj s preferably carried out at a

reduged tenperature (-7850),m516,10 Y 2005 WO 02/46190 PCTI USQO /46582
AehRe o ahe st

In step (2) of Reaction °0f Formula HNRSR, | is
reacted wth the sul f arRyNRGh$@ f Formula )DOM to provide a
sul fiLm de of Formula Il which i's a subgenus of Fornula H The
reaction can be carried ufNRsySCui&ehgteroamdl uti on  contai ning 2

equi val ents of the am n%aﬂqj{ags@%ﬂi‘;_\hg{eg&%a pf triethylamne in 5
¥

di chl oronet hane to the reactron xture Mmstep (1). The addition is
preferably carried out-Bat—TeRsreS0eekh;t enperature (-78*C). After the

ambient temporature. ThoUPRRISRr B Rk macout cai 1y accept ani o sal i
thereof can be isol at ed-RisNRGSORNREHL8Ra}1; et hods.
-R4-NR;3-80,-NRs-Rg-aryl;
-R4—NR3-S()2-NR5-_R5-heteroary};
, -R4-NR3-50,-NRs-R¢-heterocyclyl;and -
15 -R4-NR3-S0,-NHy;
R; is selected from the group consish'ﬁg of:
-hydrogen;
~alkyl;
—a}ken);l;
20 . ) -aryl;
-heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
. -alkyl-Y- alkenyl;
25 —qul-Y~ary1; and
- alkyl or alkeny! substituted by one or more substituents selected
from the group consisting of:
-OH;
~halogen;
.30 © -N(Rs)
~CO-N(Rs)z;
-CO-Cj.10 alkyl;

18



10 Reaction Scberne,VI NH CN S02CI2 N HNRBSR, I "2 '2 5 N -R) @5 2
2 NN %19 0 0 0O 1 1?21 111 /RS RZ--NS- A N N pRFrusding I
XXXVI 0 VIT 0 \R R3 R3 15 The invention also provi des nove :

conpounds useful as internediates in the synthesis of the conpounds of
Formul as (1) and (11). These internedi ate conpounds have the
‘structural Formula (M. C1 1{PNORGwobllyhRI X-O-Ri 20 17 10 MAY 2005
- WD 02/ 46190 PCTI USOl / 46- 582 ymer'ei n Xis -CHR5-, -CHRs-al kyl-, or
-CHRs-al | enyl -; ’

-aryl;

-heteroaryl;
5 -heterocyclyl;
~CO-aryl; and
-CO-heteroaryl;
Y is5 -O- or -S(0)p2-;
Ry is H, Cy.yg alkyl, or arylalkyl;
10 each Ry is independently alky! or alkeny}, which may be interrupted by one
or more —O— groups; or R3 and R; can j oin to form a ring;
each Rs is independently H, C).jpalky), or Cy.1 alkenyl; -
Rs is a bond, or is alkyl or alkenyl, which may be interrupted by o‘nc or
_ ﬁiorc -O-.groups; ‘
15 Ry is Cy.1p alkyl; or R3and Ry can Jjoin together to form a bond;
nis0to 4; and
. each R present is independently selected from the group consisting of Cy_p
alkyl, Ci.10 alkoxy, hydroxy, halogen and triflucromethyi;
- or a pharmaceutically acceptable ;salt thereof.

20
As used herein, the terms “alkyl”, “alkeny!l” and the prefix “alk-> are inclusivé of
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and
cycloalkenyl. Unless otherwise specified, these gronps contain from 1 to 20 carbon atoms,
. with alkeny] groups containing from 2 to 20 carbon atoms. Preferred groups have a total
25 of up to 10 carbon atoms. Cyclic groups can be vmonocyclic or polycyclic and preferably

have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl,
cyclopropylmethyl, cyclopentyl, cyclohexyl and adamantyl.
In addition, the alkyl and alkeny! portions of —X- groups can be unsubstituted or
substituted by one or more substituents, which substituents are selected from the groups
30 consisting of alkyl, alkeny), aryl, h&téroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and
heterocyclylalkyl.

18



R is selected fromthe group consisting of-. -R4-NR3- SO2- RbJAMAYYA6 5

-R4- N gl kenyi - R4- NR3- SO2- R6- aryl ;

- R4- N®§@4éc--heteroar Yl; - R4- NR3- SO27R6- het er ocyc| y| PCT/US01/46582
-R4-NR3- S@2- R7; 10 -Rt-NR3-SO2- NRs- R6- al kyl ;

- R4- NR3- S2- NR5 R6- al kenyl ; - R4- NR3- SO2- NR5 R6-airyl ;

- SO2- NR5- S02- NRs- R6- heterocyclyl and
1?4 253 NTR3- SQ , ﬁ%Hg‘% q&g}aﬂé s‘% |‘“°1‘{58’EI\E‘IETSHP% a&r%‘hﬁ'%ﬂw ane q:gnase

- halegen in2Zlnd fl sed [ Yhis is

-QY?LSPGH a? @t?naj | ky ks I?gﬁ?ll G100, [This is Y-arylé}% ¥ iag tinglude o
al kenyl subsﬁ fe’ﬁ?‘e!i By oﬁ@“@?ﬂsﬁ’éﬁ@@ thalopikylegroups seel chidremiethfl; om t he
group consi sifluognthy Lag&.ﬁwhkeha!sogen - ~30 -N(Rs) 2; -CO N(R5)2;

COCI-lO al kyl; is 10 200
"The term “aryl” as used herein includes carbocyclic aromatic rings or ring systems.

Examp]es of atyl groups include phenyl, naphthyl, bzphenyl fluorenyl and indenyl. The
term “heteroaryl” includes aromatic rings or ring systems that contain at least one 1ing

- hetero atom (e.g., O, S, N). Suitable heteroaryl groups include fury, thienyl, pyﬁdy],
quinoliny), isoquinoliny}, indolyl, isoindolyl, triazolyl, pyrroly, tetrazolyl, imidazolyl,

10 pyrazolyl, oxazolyl, thiazolyl, benzofuranyl, benzothiophenyl, carbazolyl, benzoxazolyl,
pyrimidinyl, quinoxalinyi, benzoimidazolyl, benzothiazolyl, 'naphthyn'dinyl, 1soxazolyl,
isothiazolyl, quinazolinyl, purinyl, and so on, .

“Heterocycly!” includes non-aromatic rings or ring systems that contain at least
one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially

15 unsaturated derivatives of the above mentioned heteroary! groups. Exemplary
heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morpholinyl, thiomorpholinyl,
piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, and the like.

The aryl, heteroaryl, and heterocyclyl groups can be unsubstituted or substituted by
one or more substituents independently selected ﬁ'om the group consisting of alkyl,

20 alkoxy, alkyithio, haloalkyl, haloalkoxy, haloalkyltluo, halogen, nitro, hydroxy, mercapto,
cyano, carboxy, formyl, aryl, aryloxy, arylthio, arylalkoxy, arylalkylthio, heteroaryl,
heteroaryloxy, heteroarylthio, heteroarylalkoxy, heteroarylalkylthio, amino, alkylarmino,
dialkylamino, heterocyclyl, heterocycloalkyl, alkylcarbonyl, alkenylcarbonyl,
alkoxycarbonyl, haloalkylcarbonyl, haloalkoxycarbonyl, alkylthiocarbonyl, arylcarbonyl,

25 heteroarylcarbonyl, aryloxycarbonyl, heteroaryloxycarbony}, arylthiocarbonyl,
heteroarylthiocarbonyl, alkanoyloxy, alléanoy]thio, arylcarbonyloxy, arylcarbonylﬁ:io;
arylcarbonylamino, alkylaminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
aryldiazinyl, alkylsulfonylamino, arylsulfonylamino, arylalkylsulfonylamino,
alkylcarbonylamino, alkenylcarbonylamino, arylcarbonylamino, arylalkylcarbonylamino,

30 heteroarylcarbonylamino, heteroarylalkycarb onylamino, alkylsulfonylamino,
alkenylsulfonylamino, arylsulfonylamino, arylalkylsulfonylamino,
heteroarylsulfonylamino, heteroarylalkylsulfonylamino, alkylaminocarbonylamino,

20



WO 02146190 PCTI USOl/ 46582 -CO-O-Q 10 al kyl; -N3; -aryl; 1Bé1%r28ﬂéry|

5 bet CO aryl; and -CO heteroaryl; Y is
ﬁvagm%%bal kyl, or arylalkyl; 10 each R4 is |ndep8)r9(}2¢|§oll§£5§ kyl

or aI keiryl, which may be interrupted by one or nore -0- groups; or R3
and R4 can_join to forma ring; each R5 is independently H, G -Ioalkyl,
or C2-10 éﬂi@eﬂymnombquylmmlamommbmymmwmhwmmhgm be

. interrupt g o) 0 R7 1is C-lo alkyl; or R3 and
" R7 canj oi ngt oget 0{35]30?%[&%’%”88%@ rypaﬁcyﬂ’:ég@nlflm" apghdn ghecaserof pr esent i S

i ndependerhbie;ocgdj/b@icﬁdfﬁﬂ}%fhérfg@m?lﬁ ﬁgﬁ%&ﬁg?ﬁiya%tbbigrﬁ “besﬁger@rﬁgglé Bpiidflatty ;

al koxy, . en and tri
accept abl %d%sﬁ#"dt ﬁg‘i"’b'gf’se groups A3n dlsebr sbstituted byt dne Ormmoftw ibpive

"al kenyl " eaiiferhtB® sdds@hiénis, " @l k2' are inclusive of both straight chain
and branched chain groups and of cyclic groups, i.e. cycloal kyl and

cycl oal keny 1. Cemaimsbstinerds mgensq:ll@q:réfbmﬂl, th@&ﬁlp@:l’ Prefsired R lgadups f rom |

atone. - r S L0 AR St 2 2k R or S o %b?g‘oﬁ é?om? arton

Cyclic gr oﬂhﬁ—Nﬂﬂ—S@z-nnmcey&bw ﬂﬂeraeméqmgi zg'l me&r ‘F@E e from
3 to 10 r|n Carb&)n at ops. Exenplary cyclic groups |nc e cyc opropyl,

oy cpr VR e e R H BT,
substi t ﬁt ggiﬂ uﬁc? @g P Pr(g?%é@u sg O%SXP ri’ﬁﬁ‘é‘f’? ﬁ@ﬂ?"%{ﬂ
Sl ect ed lbnbrumeg &mps sohuio m«i:sgermkﬂfgrmbkwwngaﬂ foersetbonatotds ..,
het er oar y}ueﬂlgfateﬁﬁzpc opyY 1sbprop lbktgri secm? tﬁrlso utyl, ans%;élol?rggylmcthyl),
methoxyethyl, and ethoxymethyl. For substituted groups such as substituted alky! or
“substituted ary] groups, preferred substituents include halogen, nitrile, methoxy,
15 trifluoromethyl, and trifluoromethoxy. One or more of these preferred substituents, if

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

, The invention is inclusive of the comp_ounds described herein in any of their
pharmaceutically acceptable forms, including isomers (e.g., diastereomers and
20 enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is
' optically active, the invention specificdlly includes each of the compound’s enantiomers as

well as racemic mixtures of the enantiomers.

Pharmaceutical Comvosition and Biological Activity

25 i Phalmaccuncal compositions of the invention contain a therapeutically effective
amount of a compound of the invention as described above in combination with a
pharmaceutically acceptable carrier.

The term “a therapeutically effective amount” means an amount of the compound

sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity,

30 and/or antiviral activity. Although the exact amount of active compound used in a
pharmaceutical composition of the invention will vary accordiné to factors known to those

of skill in the art, such as the physical and chemical nature of the compound, the nature of

21



heterocyclylal kyl. 19 10 MAY 2005 WO 02/46190 PCTI USOv4658% MRVeNfher m
" hal oakdyg dageidac! usi ve of groups that are substituted by _ogne or nor

hal ogen atons, i ncluding perflum nated groups. This is aPEWPWéS%ﬁ
groups that include the prefix "halo-". Exanples of suitable hal oal kyl
groups are chloromethyl, trifluoronethyl, and the Ilike. 5 The term
“aryl " as Wrsamienandithe introfediivsing arghoey itlis mtiaipawd tist thei cBBosions bile
systens. ; 3 s of  arvl..groups i.ncl yde phenyl, _naphthyl, bipbenyl,
f1 uor enyl ng\?r% | n‘gzln‘:%f‘t.aml‘%gﬁg?“gF%VCW%W“’WH%E Aesgf abiup A ne&kertb ngs
or ring swbduehB ngfial preisrilily Bbout 10 toBut’s ., 0,
S, N. Sui tbabl e he%&%oaryl grou SE?{E%I udeuf ur%&%ﬁ%ﬁw@)}élﬁ’cﬁl ,
qui nol i ny FUBIFSL ABY Abthe foiventionabliapage fomsimaydteyised, isichzs|talets, pogengob.y | |

t et r &z ol yharehtbraPéRLMlions] r 3y L zol yl , -t hi azol

benzofuragz;/rr, benzo{ﬂﬁ#%npsbgn@if car%]él?l&?g; » & éﬁ?&&%\'ﬁ?ﬂ%ﬁwb. nyl ,

qui noxal i Ratrhes,emsmiensalamtohey anditierifiet hi azol yl, napht hyri di nyl ,

i soxazol yl, isathi | yl ui nazolinyl, purinyl, and so on.

"Het er ocycl y] "ﬁ%n%ﬁ%{ezrsﬁ/sndéﬁl} dPWﬁ?‘?‘éan AgRITereq asthe single therapetic cont ai n

at | east agnentheigednaéniegiabedr (R cBmpoddds &mgqnvmninw%%mﬁ{eg% t he
S30)

fally saturated. and partially 15 unsaturated derivatives e above
ment | oned“$TRTRAEGE KIh QR gnprber arpdtinether gotive gentse inshidinggdditipsal immbnede
pyrri@l i di fe}!]bouséﬂf)&i%@égixﬂfv%@%'ﬁbioﬁ&rapm inyl, thionorpholinyl,

pi pei ridinyl, piperaziny), thiazolrdinyl, imdazolidinyl, and the Ilike.
"Me aryl, het e'ﬁ%%:tOWPPH@Fi;@f thetieveptigrchayt bepnahipsn erindine theysrodetiod ot ed or
substi t ut . bstituents .independently selected from
the gr oup%%%%%é%?@@ﬁ%%iﬁ@%@ eipfisset lowy These

hal oal koxsesultsahdietithiat the compaindgas usefil b§ RaminedebYse HEHEAR R capcyano,
aryl al'’ko t hi o,

car boxy, | ., aryl, aryloxy, aTylthio xy, arylal ky

het er oar yl{",géu 3 H@ﬁwr’ 6‘35\9/‘,’“5@’( LHgahey ok %ﬁ@?ﬂh@%rr@@éﬁng theouseful in the
het doar ytreatriatt bhi GarietfbfGsorddrky! ami no,  di al kyl ami no, heterocyclyl,
het erocycl oal kyl ,. al kyl caThony), al kenyl carbonyl, al koxycarbony],

hal oal kyl car b%@?k,m%é’!’ll?&? Rissdyction ey pe indatddybytthe abainistration, of asmypponadoony| |

25 heter I oxyearb | et er oai yl oxycarbony), .

Syl hy ooaRRE AR thven B LGP IROR ierfeforct AN T e ARS9E i o

ar yl car bdngtbex YTNE+) lae sl @nydriati iﬁmﬂenﬁcﬁml(n,?.r E9R¥kiREWHGse biosynthesis may
ony sul fonyl ,

al kyl am nosul fopyl, al kyl sul fonyl , | sul , heteroar
y q)e mAucecP‘gy compou%ds of the imXenﬁo:lTy mclude IFN-et, TNF-a, IL-1, II}./-6,' IL-10 and

20 [L-12, and a vanety of othe; cytokines. Among other effects, these and other cytokines
can inhibit virus production and tumor cell growth, making the compounds useful in the
treatment of viral diseases and tumors. Accordingly, the invention provides a method of
inducing cytokine biosynthesis in an animal comprising administering an effective amount
of a compound or composition of the invention tﬁ the animal.

25 Certain compounds of the invention have been found to preferentially induce the
expression of IFN-« in a population of hematopoietic cells such as PBMCs (peﬁphem]
blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without
concomitant production of significant levels of mflammatory cytokines,

In addition to the ability to induce the production of cytokines, the compounds of

30 the invention affect other aspects of the innate immune Tesponse. 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
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aryi di azi nyl, al kyl sul fonyl am no, aryl sul fonyl am no, 1 0 MAY 2005
aryl al ~l am no, akl earbonyl am no, al kenyl car bony, . :

aryl car %ﬁ%ﬂ'é{%rl i o, aryl al kyl carbonyl am no, 30 ﬂ@fﬂﬂﬂuwsz

bet er oar yl ear bonyl am no, heteroaryl al kycar bonyl am no,

al kyl sul fonyl arni no, "al kenyl suffonyl am no, aryl sul fonyl wni no,

aryl al ky| saidefand yheystodaetion bEddditivadl)dyfoltink NFiriied, B compounds may cause

heW oaryl al kyl sul fonyl am no, al kyl ani nocar bonyl am no, 20 10 MAY 2005
WO 02/ 461@@‘%@?{’% fgrcpbationwE Hylymphacyissar bony! ani no,

- aryl ami nocar b@RERIS W theAhVerBbK MG H g8 ;

het er oar yl am noczfr%bonyl am np,n Jlét _e?gag?%ﬁg ‘gpﬁﬁé‘ﬁ@fe&%ﬁ“ﬁ%m%ﬁé?“ﬁsﬁ t he
case of Hesexampgalthpughdlare isinbt beligval thbe any divgoseffsceon Teells dridiettas bei ng

"substituted.. or. opntiognally. substjtuted"” hen t hose groups_can al so
e stbst | PLERTRGT BHLEHSR e B dNtion 2b et iigh e 416k e Nan, o
Certai n Syilnghdddusditestph f I rgfiery ed Ri
groups include - R4Wﬂs%gﬁ%g@égoﬁ\?lpmﬁaﬁg@’pggéﬁ%ﬁr&wes gﬁﬁlﬁ s

- R4- NR3- 309 IIrd3 peeriehibiied yponsdminiswatioreolthk gampoands. Thirchctieityemess tHat gr oups

can be ' Ltuted and R4 i1s preferably ethyl ene or

n- but yl elrﬂga.'S Iﬂl %ﬁagg“%ﬁﬁ%f@‘é%ﬁ S SS?S(SSB’F%'FBPV at??é’t‘é aryfl  groups

Pr ef er ablrgspouseRndlobdowtrogritionaf the/The 3€Pbndeiis @sired) InvRwOE thdmefpored R2
having | te 4 carbon atons (i.e.,

i nclud ,..al kyl ; 4
Tet P01, GOTyPn DG S B TDa g remanih, e comeope g1, - and
cycl opr.opyhsBridny be usefifh HRORLGRNE of 2Adhit BEASEYIR! f¥bic dfrﬂ{aﬁﬁégsctﬁﬁx?‘f ted

groups such as substituted akl or substituted ar groups, preferred
subst i t u@HEEY; Bleraeehinibs; sysiamic upus prythematosispasy, vaddine adjivendooealit hy| , and

trifluor QRElkRQKY% Q;,.g d refeired. substituents,. if
present ~ ca?1 be p]):?es h%{diﬂgg%tﬁﬁ9%:%%3%%&2“0?8%&"%@%{%%?Ef"rq any

conbi nat icblmyfae i nvention is inclusive of the conpounds descri bed.

herein in any .their har maceuti cal | y acceptable forns, including
i so?n%r s (e.qg. Tﬂél f’%‘g’ }gﬁ:rrg:gfgg%m%{:@%%ﬁgﬁg &8&8 Byunds mpkesthem piscful g
pol ynor phis treatmerit bfa Widesraribty op ednidition. aBecalife of tEQEBMKE ihduce @Rt i cal 'y
active, the invention specificealy includes each of the conpound's

. enant i omBFugon ieyiokipes ugh anlFN-friand/or ENF o, thetpempninds ptsimarticularty
Phar macewtdreiah eafinin: b1 33thsEl B ABhG2 THE kholmdREBRIRGEHL | C2
conpositions of the invention contaln a fherapeu 1l y P ettt ve
suggests that compounds of the invention are useful in treating diseases such as, but not

D]

20 limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis
' B; Hepatitis C; Herpes Simplex Virus Type I and Type II; molluscom contagiosum;

variola, particularly variola major; HIV; CMV; VZV; thinovirus; adenovirus; iﬁﬂuenza;
and para-infivenza; intraepithelial neoplasias such as cervical intraepithelial neoplasia;
human papillomavirus (HPV) and associated neoplasias; fungal diseases, e.g. candida, -

25 aspergillus, and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma,
hairy cell leukemia, Kaposi’s sarcoma, renal cell carcinoma, squamous cell carcinoma,
myelogenous leukemia, multiple myeloma, melanoma, non-Hodgkin’s lymphoma,
cutaneous T-cell lymphoma, and other cancers; parasitic diseases, e.g. pneumocystis
camii, cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and

30 leishmaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterium avium.
Additional diseases or conditions that can be treated using the compounds of the invention

include actinic keratosis; eczema; eosinophilia; essential thrombocythaemia; leprosy;
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anount of a conpound of the invention as described above in chbMAY g085i on
vm'tha ~utically acceptable carrier. The term"a

therapeutlca y effective anount"nmeans an anount of the &&TFOWHA6582
sufficient to induce a therapeutic effect, such as cytokine induction,
antitunor activit 30 and/or antiviral act ivity. Al though the exact

amount of Meiplgsc mn@mmcussphdmm&, cnmmmyawai’s goBOHdwersigof the
rs known to those of skill in

d f
o art otk HobeRE SRAELAY it o elnid fpebion s sngry by e
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antivirals, antibiotics, et crig"@celﬂi%:tgg ll"g%asggo @tﬁﬂh?c]i‘g? ohwoR been

shown to FYiekiaes. (The ppcis ampuminm&ifvaqmcﬁr&hag te bRl 1R Hmiik th%&%'&‘ yents

per f or med, et f h bel ow. These resu
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renderi ng_t elgn use M n the 1cgﬁt?r eat nﬂgﬁ%ﬂ%f a {313%& o) cimélb?rﬂers
Oyt oki nes *RELAR ﬁrIB'H FaiRg 2 BPlasin dissdsehin «'mrmmdrmmpﬁtmgt i on of
conpéundsadnfifigetidp Aeffgtid |1y i.nclude.interferon-a
(I FN-a) and/ or tu%mrenegro?flgmf%g%%%?p&% %fl?—om S‘é&“ &‘F’"a§“‘6‘i§r‘9ahen

i nt ef | euk{@al( AN ameupt effactivsstoreater lbfnibsymtrhieﬁﬂeandmyan Becimeieet by

conmpounds E d, 1L-61 M1 0 and
20 1L-12 “E%d“%a‘&%tﬁ‘ié‘éﬂﬁd#ﬂ&%w@rn B Faions obydaLmerien sl t heae

and ot he rlcggqsowmi dend, mterofivirhs imoﬂucuonmdpﬂid?d!i@rtals @Bmpred fo\Heatt€Lldnirol
row h, und eful in

g RHAY f‘ﬁbeprgﬁﬁgjamounts will vary accordmg to factors known in the art but is

20 expected to be a dose of about 100 ng/kg to about 50 mg/kg, prcfcrab]y about 10 ug/ke to

about 5 mg/kg. An amount ofa compound effective to treat a neoplastic condition i is an

P-‘

| 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/ke 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 examp]cs below some of the compounds were purified using semi-
preparative HPLC. A Waters Fraction Lynx automated purification system was used. The
30 semi-prep HPLC fractions were analyzed using a Micromass LC-TOFMS and the
appropriate fractions were combined and centrifuge evaporated to provide the
trifluoroacetate salt of the desired compound.

24



10 MAY 2005

treatnment of viral diseases and tunors. Accordingly, the invention
provid od of inducing cytokine biosynthesis in |

conpri g‘ﬁg”a _§r#11ni stering an effective anmount of a conpoﬁ#@t‘ﬂgsz
conposition of the invention to the animal. 25 Certain conpounds of the
i nvention have been found to preferentially induce the expression of

| FN- (X i n a péisran:iFbenapenme banaBbi(2), 1€ x 58 kins, SsnictongmrtRBMez, (¢ i pher al

. bl ood np I c Qnt.ai.nj . L recursor dendritic
Qel Tty pdo8 HoRhust s b Aol i SRR 4 B et SRS B s of
i nfl amatin0y mint o held at $3% Bt 0.4 @iin| hérd A=0LY51% b¥doRoactsi AV
production.of cyfokines, the conmpounds of 30 the invention affect

ot her aspad %s' 03% % REuproRcetic a¢idackieninde; Soatien collegtion bamaseselestiverr al
ydi I er cefiggediggi vity may be stimulated, an effect that may be due to
cyt oki ne i nduction. The conpounds may al so activate macrophages, which
in turn stimulates secretion of nitric.22 10 MAY 2005 WD 02/46190
PCT[ US01146582 oxi de and the production of additional cytol dnes.
Further, the conpounds may cause proliferation and differentiation of
B- 1 ynpbocyt es. Conpounds of the inggshplen al so have an effect on the
‘acqui red i mrune response. Epr gxanple, althou%g there is not believed
to be any direct effect off-@- 2dhagurp-2-@-methoxyethiituct i on of T cell

cyt ok#es, the produmidaesiastc - takine | FN-y
i s induced indirectf;hgﬂa tA%hg?gﬁggﬁ?%ﬁqﬁﬁﬂﬁﬁgméﬂ¢ﬁﬂ%ﬁgﬁﬁﬁgpe 2 (Th2)
cytokines. ILA, IL-5 and IL- 13 &He i nhibited upon admi nistration of

t he conpounds. This activity tat,  the conpounds are useful in
the treatnment of di seases wher¢glup e@ﬁfavfoh of the Thl response
and/ or downregul ati on of the rdsponse is desired.- In view of the
ability of 10 conpounds of th vent+9n to inhibit the Th2 i nmune -
response, the conpounds are expected be useful in the treatnent of
atopi c diseases, e.g., atopic dermatitis,\ gpthma, allergy, allergic
rhinitis; system c lupus erythernatosis; af¥a vaccine adjuvant for cel
medi ated i mmunity, and possibly as a treaps 7P for recurrent f ungal

di seases and chlanydia. 15 The i mmune response nodifying effects of

i the conpeynpds make themuseful in the treatnent of a wide variety of
conditions. Because of their ability to induce the production of

cyt oki nes such sebitiof b 2-(2xmninoethdiyPethancl (29.0cH 07276 Aels) a0 pdrdfi cul arly

tetrahydrofuran (THF), under Ny, was cooled to 0°C and treated with 140 mL of 2N NaOH
15" solution. A solution of di-tert-butyl dicarbonate (60.2 g, 0.276 mol) in 180 ml. of THF

was then added dropwise over 1 h to the rapidly stirred solution. The reaction mixture was

then allowed to warm to room temperature and was stirred an additional 18 h. The THF

was then removed under reduced pressure and the remaining aqueous slurry was brought

to pH 3 by addition of 150 mL of IM H;S04 solution. This was then extracted with ethyl
20 acetate (300 mL, 100 mL) and the combined organic layers were washed with H,0 (2X)

and brine. The organic portion was dried over Na,SO. and concentrated to give rerr-butyl

2-(2-hydroxyethoxy)ethylcarbamate as a colorless oil (47.1 £)-

Part B :

A rapidly stirred solution of rerz-butyl 2-(2-hydroxyethoxy)ethylcarbamate (47.1 g,

25 0.230 mol) in 1 L of anhydrous CH,Cl; was cooled to 0°C under N and treated with

triethylamine (48,0 mL, 0.345 mol). Methanesulfonyl chloride (19.6 mL, 0.253 mol) was
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useful in the treatment of viral diseases and tumors. This {0 MA 00
im"runo ][) ﬂp activity suggests that conpounds of the invention are
useful in treating diseases such as, but not 20 limited tRET/NIOLAHSS2

di seases including genital warts; conmmon warts; plantar warts;
Hepatitis B; Hepatitis C Herpes Sinplex Virus Type | and Type 11,

mol | uscumthepraddasi drepwise over A0intth aThenesdtio widileywabahinOl BwiRic¥amlRY: OW:
VZV; rhi n nov rus;. influenza; _and para-influenza;

i nt r aepi t 'ﬂ§ {éfﬂpﬁ? ‘3%3 stikef emadditinnol 220 Therteaction e queacheddypl asi a:
human papnﬁdlﬁdiMBODUﬁL édfﬁ%dﬁlﬁcﬁﬁ SOticH £d A8 Lﬁ@iaﬁér%}‘%n%al ,g Tj'g:as es,

e. g. candida, Zg aspergillus, and cryptococca tic
di seases, “H2HC Phasssuas then washed withi,@(3 X K60 mlL) aad bridecWhedtganic

sar cge, " {8 Ife us carci noma, nye genous

| eukeni a, rrﬂfﬁjtlel pl e}mﬁaaﬂg%&ﬂ" geﬁgog%ﬁ {Ilzkigﬁ ¥in's | ynphoma,

cut aneousbqtomhﬁbowlbnﬂnm]aﬂmﬂjf}dth@l nethaRAll AL as R dil @38iggeases, e.g.
pneum)cysf,éé carnii, cryptosporidiosis, histoplasnosis, toxoplasnosis,
trypanosone | nf ection, and 30 | eishmani asis; and bacterial infections,

e.g., tuberculmsnmd@m@hoﬁmg ﬂ{ttSﬁJbH{o ﬁiﬂoﬂﬂgﬁiﬁ%@ tOJF:ﬂt ﬂ{gldl seases or

conditions that can be treated using e co i nventi on

i ncl ude aPftEppesulfonats §3:5¢; 02824 mal in @QﬂsmhoﬁNl.N-idanethjﬁﬁ:emhmaie (DMF) was

t hr ocC r epy, 200 WO 02146190 PCTI USO / 46582
mul ?lrmgl eyg%?egrvgﬁaﬁ @%32%03%2%@#8@ BR PR Wr?oscm#éase

Bowenai d Npapfirdch, she sihnjon oiaa caul@ath oonk ta,a:. i%'ﬂlr@ bid Q&téafmpﬁio%'
formation O?‘i]féﬁ% iﬁ E‘%’d‘and ot her types gost surgi cal scarsg.

addi ti on, S ‘?1%8 JNIX B Uaséhﬁhfﬁ‘éféﬂﬁ WH ﬁﬁaﬁﬂ@t}éi”@(}mm hBwl | ng of
wounds, | oadbisbdngplt ftiats WerS VS hed hif: B RIRORABA nlfPhnd Britto BN odl B,

treating .5 the opportunlstlc |nfect|ons ar

suppr essi Olf BHPeRHredried overMes4 apdiconcehtyatedtoagind £2.0 & bEBAMEN -

pat iignt s, (2G2RAe&hoR3Eth @5 w=Telo) Ji8Nks. An anpunt of a conmpound
effective to mdu@’gécglt ?ne E)“]}s/%}]??%ggll s1 s an ampunt sufficient to
cause onda®D nore cel types, such as nonocytes, macrophages, dendritic

[ d B- Ki h
IR IR e e 7 T e
i s i ncr edéedt owe treathé with aleasfa0nPd @i@lbof fand Wedken GdeP i (ﬁﬁ%/cﬁli?%lpﬂac' Sé

anmount Wyl I var to factors known in the ar expect ed

to be a dodBeSoRLey RS %6'08}‘}6‘7‘?(6‘"%“61135611{6 Pad apgjpougentmtesite givb B§.3 glvdut 10
)1 g2&g tmdab@ﬂbm?l B liinodihex))UABib B AhsPodibRY lfia hal ks 136 O

treatin VLT Infection ina
9wl without fgrther punfication.

Part E

A stirred solution of 4-chloro-3-nitroquinoline (31.4 g, 0.151 mol) in 500 mL of
anhydrous CH,Cl,, under N, was treated with triethylamine (43 mL, 0.308 mol) and rert-
25 ‘butyl 2-(2-aminoethoxy)ethylcarbamate (0,151 mo]). After stirring overnight, the reaction
mixture was washed with H,O (2 X 300 mL) and brine (300 mL). The organic portion
was dried over Na;SO, and concentrated to give a bright yellow solid. Recrystallization
from ethy! acetate/hexanes gave 43.6 g of tert-butyl 2- {2-[(3-nitroquinolin-4-
yDamino]ethoxy} ethylcarbamate as bright yellow crystals.
30 PartF
A solution of tert-butyl 2- {2-[(3-nitroquinolin-4-yl)amino]ethoxy} ethylcarbamate -
(7.52 g, 20.0 mmol) in toluene was treated with 1.5 g of 5% Pt on carbon and shaken
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animal and a nethod of treating a neoplastic: disease in an anq M’é‘ 2003

conpri §ig\gspeadn ni stering an effective anmount of a copp
ani mal . An amount ef

conposition of the invention to the

?ﬂﬂ%uﬂ%sz

ective to

treat or inhibit a viral infection is an anmount that wiH cause a

reduction in one or re of the mani festations of viral

i nfection, such

as viral undes&h 6hKgiow') for 24 badhe ﬂl@t@novas\thmlfétemmm afelitaped #dr tal i ty

ng | anount w U vary

%’ng?[?’ g@)%%é‘%%ed to be a dose

of about y@ﬁﬁmn};ﬂogy}ethy@daﬂnhaﬁﬁsﬁgfeﬁgwsﬁnﬂferabl y about 10 pg/kg to

about 5 ﬁgﬁ/tg?g An anmount of a conpound effective to treat a neoplastic
an

acordi norg b BRI FAIIR erd

conditio

al

t he sunber of AtsyfRbn &p@h-bu@wwm[(s-

according to factors known'in

exanpi es VAR BOLC fibOra )

i nt ended Méﬁd&?pﬂobiﬁhﬁ'cﬂﬂmﬂé‘ (FIYm1e30.3 inﬂmu)hﬁasmrﬂahaﬁdrbw
preparative BPLC.

BrifHpesatEEc#nd stiying g certipued ferg hipLC

R R e S e

conpounds_were purified usin e
Lynx aut ahﬁfeéepmasﬁheeavmﬁdgwp

anount that will cause a reduction in tunor size or in

Rdinsg amount %11 vary
I's expected to be a dose of

about 10&1)WRQMEWMaMA Qé 2, @ éme&bnysamf aplydseus Gi&CGhbout 5

ut

it AP B ea ar o ot
o6&l the

A Waters Fraction

8gachgigpr| ate

trifl uor seloktBhiswssalissolyéd infS0aels f B anddduinudl ofdtiefifyldufive %Qﬁdedm)

02 45150 L ERUASSTR LA SISO NSRS

clution e

§s vhdéd rBduced PRBsubDariddrefied Witk 300 Ml ofIELD.NThd hen

hold at 95% B for. 0.4 mn., where A=0.05 % trifluoroacetic acid/ water
and B=0. Gusyewas|theg figredrand thedilapig s eoncentrated; underseduced PrestreoRivn by

nasgs sel %%v)-’;?soﬁcﬂ ety WEQ?lg%m'xﬁ‘zdo R 6fhot MeOH and treated with activated

2- [ 4-am no- 2- ( 2- met hoxyet

| Hi mi dazhdreoab- ’El}quwit snimuqm_viasﬁlqemdmdygmmte)drtqetvhdhémﬁtmm dd2+2 N O
[2-(2-mcﬂ10xyethyl)—1H—1m1dazo[4,5-c]qumo!m- -yllethoxy} ethylcarbamate as a yellow

Syrup.
PartH

20 A solution of tert-butyl 2-{2-[2-(2-methoxyethyl}-1H-imidazo[4,5~c]quinolin-1-
yl]ethoxy}ethylcarbamate {10.22 g, 24.7 mmol) in 250 mL of CHC]; was treated with 3-
chlotoperoxybenzoic acid (MCPBA, 77%, 9.12 g, 40.8 mmol). After stirring 30 min, the
reaction mixture was washed with 1% Na,COs solution (2 X 75 mL) aﬁd brine. The

organic layer was then dried over Na;SO, and concentrated to give 10.6 g of tert-buty} 2-
25 {2-[2-(2-methoxyethyl)-5-oxido-1H-imidazo[4,5-c]quinolin-1-yl}ethoxy} ethylcarbamate

as an orange foam that was used without further purification.

Part 1

A solution of terz-butyl 2- {2-[2-(2-methoxyethyl)-5-oxido- 1H~imidazo[4,5-

c]quinolin—l—yl]eﬂxbxy} ethylcarbamate (10.6 g, 24.6 mmol) in 160 mL of 1,2-

30 dichloroethane was heated to 60°C and treated with 10 mL of concentrated NH,OH

solution. To the rapidly stirred solution was added solid p-toluenesulfonyl chloride (7.05

£, 37.0 mmol) over a 10 min period. The reaction mixture was treated with an additional 1
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NI __\ 0O~H NO Part A A solution of 2-(2-am noethox-y) el AMA%) 2005
(29.0. Wo @y/k{d mol) in 180 nL of tetrahydrofuran (TBF), under N2, was
cooled to O ng.nd treated with 140 mL of 2N NaOH 1.5 soPGHI(§1/46582
solution of di-tert-butyl dicarbonate (60.2 g, 0.276 nol) in 180 nlL of

TBF was then added dropwise over | h to the rapidly stirred sol ution.
The react QPF&WQIR%QH sahetionand thew sealed ima presiuse vaeah@ FRGhALE € and

was sti rr gshtmfedg@deb i The. T was then renoved under reduced

pressur e anctiﬁt he r%%ﬁ?ﬁ?kﬁ%ﬁl@%ﬁ?‘gﬁm 2 Geaed withd 0pmLfhy

addi ti on GHClsTheirgaction inkitiie S@Y then hdklied Rvith FOS wﬁgazbbﬁlgoﬁ{g&‘r@&%gd with
ne wer e

et hyl 20 ?rﬁﬁt %g g%)]o . 100 nL) and the comDi oréanl C

vvashgd wi th HZ0 CERIC POPiYas fBed aves NarSQuand convenirand tagiveddOitaglofruer
Na2S04 anbhtpl@a(B[4-drdine -0 Onéth P2 o T ] I

2-(2-_hydr.cij< et ﬁgg et hyl(f:zar baMrrgfﬂe]ﬂ S%Hka%%%ﬁzg[ﬁrse%]gm&f’llm"&?l?. 1 g). Part B A
rapi dly s¥ Y etByllcarbasmatoss atuewn fatmy | ,

2- (2- hydrepgyet hoxy) et hyl cai bamate (47.1 g, 25 0.23 0 nol) in | L of
anhydrous CH202 Was cooled to O°C under N2 and treated with

E)r Eggh?/rl)?m i Renﬂaw)gr&hj;-méﬂﬁﬁomm%h&/ 436?35;10)2 E%L'Iil Usioé!][/4?§§§gi&’@ﬁ‘é§]'lgdgeg1 ’
dr opwi se % e%§§%§%}??fbaﬂ%° aggc,gt Fhmamabk wasdroaked Withels ral bBMAHTIdn war m t o
r oofPt enpBOR andeheauntktiyd wab héatddQd rehy 3 skl ﬂ' ¢ é.gl'lh Qgﬁ;{cgﬁ,gﬁ#ﬁ&e""as

qguenched b al\t%lg.i tion of 500 nL saturate
or ga?i c pg{sé:fm and, fogve argymmydsodjdn The ;ﬂliﬂa@m“ﬁ@hdﬂ%@l—l’%ﬁ@z@ Mgt h
H20 (3 X dpief ufider vaRnDHicRL. ani c.porti 5 was,_ dried over Na2S04
and concentrated'to gl _vgwg-théf%{afo?#%}"?‘? sa&,&é&‘ﬁﬁ&?‘ﬂ‘&ﬂﬁ?@%%@@@xy)
et hyl metYr&madaby dissoluina thechytirooioride salt (650 RLGF H;O0RAM brefird @H 1ooed
sol uti on \@fiLs Iuﬁt?o [ (.Ilhgrt- but oxycar bonyl ) am no] et hoxy) ethy

solutfon! aqueouls suspension was then concentrated to dryness and the residue

15 was ‘trcatcd with CHCL,. The resulting salts were removed by filtration and the fltrate was
concentrated to give 3.82 g of 1-[2-(2-aminoeﬂloxy)cthyl]-z-(z-meﬂmxyethy])-IH-
imidazo{4,5-c]quinolin-4-amine as a tan powder.

MS 330 (M + H)*;
1 _
HNMR (300 MHz, DMSO-d5) § 8.10 (d,/=8.1Hz, 1 H); 7.66 (d, /= 8.2 Hz, 1 H),

?0 740 (m, 1 H); 7.25 (m, 1 H); 6.88 (brs, 2 H); 4.78 (t.J=54Hz,2H);3.89 (, /=48 Hz
2H);3.84 (t,/=6.9Hz, 2 H); 3.54 (t, J = 5.4 Hz, 2 H); 3.31 (s, 3H); 3.23 (1, J = 6.6 Hz,
2H); 2.88 (t,J = 5.3 Hz, 2 H). -

Part K

y

| 1-[2-(2-Aminoethoxy)ethy]]-2—(2-meﬂ10xyethyl)—1H—imidazo[4,5-c]quinolin-4-
25 amine (750 mg, 2.28 mmol) was dissolved in 30 mL of anhydrous CH,;Cl, and cooled to
0°C under N;. To the stirred solution were added Et;N (0.64 mL, 4.56 mmol) and
methanesulfonyl chloride (176 pL, 2.28 mmol) and the reaction was allowed to waﬁ to
room temperature over 2h. The Teaction mixture was then quenched by addition of
saturated NaHCO); solution (30 mL). The organic layer was separated and washed with .
30 H;0 (3 X 25 mL) and brine, dried over Na,80,and concentrated under reduced pressure
to give a tan foam. The foam was dissolved in 2 minimum amount of MeOH and Et,0
was added and a solid percipitated ﬁ'orq the solution. The off-white solid was isolated by
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met hanesul fonate (63.5 g, 0.224 nol) in 400 nL of NN-di et hy[fiMAY#80% de
( DVF) O treated with NaN3 (16.1 g, 0.247 n6tl) and Lon

mxturm}ﬁﬁ%oat ed to 900C under N2. After 5 h, the sol d’ﬁ@#ﬁ"&ﬁ@‘ ool ed
to roomtenperature and treated with 500 nL of cold H20. The reaction

m xture was then extracted with Et20 (3 X 300 nL). The conbined
or gani ¢ efitratian andvisiedtonbeld 385 migtoli M2 [ 2([4-23irdd0D(Iinetirrgethyl)0H- (2 X 100

m). Ille. @ [ artio dr i over 04 and concentrated to give
520 g ormRPCORRRS B RaSh SRRt rEaro Rt HAdk B0 TGh
brown oi I Ms 46211 sol ution of fert-butyl

2- (2- azi doet hoxy) ethyl carbamate. (47.0 g, 0.204 mol) in MeOH was
treat ed WHINMR (GOOMHDDMED-dg) SE0(dyV arich BHakpn7.604d8 U +2.5(1%, Kahcn?) for

concunt LB BV S8 8B ngoiadat 658 By oyd o 1 651 2
2- (2- ai nimERIO@W 810y, 3AbRERE ]] %ﬁtéﬂﬁ@.zﬂfq;ﬁs—ss.hi}gét}?gﬂz 2?5 g used

wi t hout further purification. Part A'stirred so

4- chl or 0- Bt o88iHreh MY 1 B42.89 ¢n, DH); 21 (R H);i n 500 nt of anhydrous

CH2C12, 'u t 1 (] l, 2 4 e 2..3 nol ) and
tert- 25 %f’{?ﬂ@%& -§%%g§1§%}%'2’pﬁ;ﬁc§%r}g&q?ég’i%d;}’n't}g)l?%g‘?’ter
stirring W2eohBgi&s, 45.Ap0124a8Hi on m xture was washed with H20 (2 X 300
m.) .and byi Q0 ...The organic portion_was dried over Na2S04 and
ContEnt r dhiah Glpd i ot OS2 B 6ot 180t 03, YDb 1T 0 s 74 orn

et hyl acepatseddresanonngpygs 43.6 g of terl-butyl 2- f

2- ((3-nitroqui nolin-4-"yl)am no)ethoxy) ethylearbamate as bright yell ow
crystals. 30 Part F A solution of teil-butyl '
2-{2-[(3-nitroquinolin-4-yl)am no]%t(ho %et hyl earbamate (7.52 g, 20.0
nmmol) in toluene was treated with %"%“Y f 5% Pt on carbon and shaken
26 10 MAY 2005 WD F4245196mReTi-{SRitthétRaR ) ETHE D thizahydrokgl crn~) for 24

h. The sol ution s then filtered through a Celite pad and
con g(;nt rated to gg'\?@ldé.z‘g’és‘ﬁ&%’fm‘&“ﬂdﬁ]e@xyieﬂﬁ’@mﬂ’ams‘ﬂfmamlde
2-f2-[(3-am noqui nolin-4- yl)am ngz] et hoxy) et hyl carbamat e as a.yel | ow
syrup. Part G '
NN SN

|
/N\\\
o)

Part A
1-[2-(2-Amnoethoxy)ethyl]-2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin-4-
20 amine (10.0 g, 27.3 mmol) was dissolved in 50 mL of triﬂuoroacetic acid and treated with
PtO; (1.0 g). The reaction mixture was shaken under Ha (3 Kg/cm?). After4 d, an
additional 0.5 g of PtO, was added and hydrogenation was continued for an additional 3 d.
The reaction was then filtered through Celite and concentrated under reduced pressure to
give a brown oil. The oil was dissolved in 200 mL of H,0 then made basic (pH~11) by
25 addition of 10% NaOH solution. This was then extracted with CHC; (5 X 75 mL) and the

combined organic layers were dried over Na,SO, and concentrated to give 5.17 gof 1-[2-
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5 A solution of terl-butyl 2- f 2-[(3-am noquinolin-4- 1.0 MAY 2005
yl )am n et hyl carbamate (10.2 g, 29.5 mmol) in 250 nL of
anhydro&l(?%w was cooled to O.C and treated with tri ePRVUBH/#S88% 4. 18
nm, 30.0 nmol). Methoxypropionyl chloride (3.30 m, 30.3 mmpl) was

t hen adde? dropwi se over 5 mn. The reaction was then warmed to room
t enperat u 7@*“31’?8e@?*)f)ﬁﬂlﬂbZv(/aglwmyeﬂxjdpdﬁ&cg—teﬂmﬂiydr&-@H-ﬂ%?da% 35l @Hmmn)(t ure
was then g gﬁﬁ"&]fénder reduced pressure to give an rané sol i d.
Thi s was d| ssol ve 50 nL of EtOH and. 12.5 nml, of triethylam ne was
added.  TMS I%xME)has heated to reflux and sti rred under N2 over ni ght
The reactgﬁwf@ then concentrated to dryness under reduced pressure
and treat 09ddHACREL)XS 309 (SRH); 448 (1 & Sz, 1Y) 3f84l(t gegls ppd the

ol 0 R PO SR 2o [ on8 e i seS wamihts flt;éam&m“t "

t td?-Hh‘.i?:;ﬂSc(IZ b@2 et | dt
valevile g of ?IeirtH)E)_utylm2szm@(€0:v@§ﬁllbmrﬁﬂ&quﬁoﬁ?&fraﬁe ©

[2-(2-nmetty0) qct hyl ) -1 H i m dazo[ 4, 5-c] qui nol i n- 1-yl ] et hoxy} et hyl'car bamat
e as A yetar@v syrup Part H 20 A solution of tert-butyl 2-
(2-[2-(2-met hoxyeth - 1Himdazo[4,5-cjquinolin- | - yljethoxy)

et hyl car banat d-[24@- mgeﬂlQJzyJahyihb{z -methoRPédhy1 b, 7 Bf9- kit dralpg. t r eat ed

St 171 ng e S ARRERER G RTL o @mm&@@%@f@avmgmo%fm%@” -

Sol ut EBCY afd cobled eob d
N22g0|402n% concerft rlgt ed Pgﬁgl&\%l 11gﬁ%eg q%)@r%l?%’g{e Fﬁ% l%gﬁﬂ) g{ f o

12- [ 2- (2-q‘@t%?p@MWeWDWWmebhde[%OMBQl:!halﬂlla'i‘ea!cnoﬂ’ Hhet hoxy)

et hyl carly p.ora nge foamthat was used without furt
purificat ?gﬁéﬁg i 16‘I LI HPFBRT O Verught. dhe jaactionfmixture was then quenched

2- [ 2- ( 2- Tpabdiiged ted N¥Hd
c] qug §10I| y?fe? btu)ml et hylgé?dégﬁ%tg@%g%égﬂcﬁy RSP ® m of
1,230 di"§ 8r"8§1 ﬁéalq/ﬁg‘eﬁkﬁﬂéaeﬁl‘@ﬁ@@d‘@da}nmentﬂad willendeitiiced Qra¥turdf

concent r & gidle N, sotia! Y t.’élgﬁ ed, sol uti on was added
solid p- th uenesul ff)n%/n ﬁ%dl%g &rg ‘i) f?ﬁb‘i‘ SOQL} eQH.1 6heyi n
period. ToTRItRgHdgte pow rwarselamsaytﬁamadnmeﬂmm@dby tqmh | 27 10

MAY 20050&3‘9&1&%&%@}&90 M%éﬁéﬁ saturated with aqueons NH,0H) to give 389 mg

of N-(2-{2- -[4-amino-2-(2-methoxyethyl)-6,7,8, »9-tetrahydro-1H-imidazo[4,5-c]quinolin-1-
20 yl]ethoxy} ethyl)methanesulfonamide as a white powder m.p. 151.0-153.0 °C;
MS 412 M+ H)*;

| .
H NMR (300 MHz, DMSO-dg)BTOO(t,J—54Hz,IH)'SGB(S,’ZH) 444 (1, J =51
Hz, 2 H);3.77 (1, J = 6.8 Hz, 2 H); 3.68 (t,J = 5.0 Hz, 2 H); 3.39 (t, J = 5.8 Hz, 2 H);

3.28(s,3 H); 3. 11 -2.99 (m, 4 H); 2.92 (m, 2H),2.82(s, 3 H); 2.65 (m, 2 H); 1.75 (m, 4
25 H); :
C(?SMHz,DMSOd.s)ISH 149.3, 146.3, 138.4, 124.9, 105.6, 70.6, 70.5, 70.1, 44.5,
42.4,32.7,27.6,23.8,23.1, 23.0.
Anal. Calcd for CigHyoNsO4S: %C, 52.54; %H, 7.10; %N, 17. 02. Found: %C, 52.47; %H, -
7.22; %N, 16.83.
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M. concentrated NHAOH solution and then Sealed in a pressurg (VEgsH( and
beatin ntinued for 2 h. The reaction m xture wa ed
and trgg{%f@ M\?\nﬁtﬁh 100 nmL of CHC13- The reaction mxturemﬂﬁgﬂgﬁg%shed
with H20, 1% Na2CO3 Sol ution (2X) and brine. The organic portion was
dried over Na2SO4 and concentrated to give 10.6 g of tert 5 butyl

2- (2-[ 4- ai ni no- 2- ( 2- met hoxyet hyl ) - Bgampledazo[ 4, 5- ¢j qui nol i n-1 -

. Yl') et boxy} et hyl carbamate as_a brown foam Part J Ten-butyl

2-f 2-[ 4- ami no- 2- ( 2- met hox PMeniZ-if-anpe-di(2rmegonyethsd)-qui nol i n- | -

yl ] et hoxy)eth € - ' o6y 1ok ith.75 mb of
2VHCI in 10 E%/ﬁg]%ﬁgdr%gﬂ?}ﬁ:c] xih%lﬁnr %y]&%@oﬁééﬁ@%ﬁt 0 rg#F@gﬁ e%%naxsntu}er ring.
After 1.5 h, the reaction m xturéH,was cooled and filtered to give a
gummy solid. The solid was was oH and, Et 20 and dried under vacuum
to give the hydrochloride salt 'y IW rown solid. The free base
was made by di ssol ving the hyg jide salt in 50 niL of H O and
treating with 10% NaOH sol uti gueous suspensi on was then _
concentrated to dryness and theé“resi due, 15 was treated with CHCl13. The
resulting salts were renoved by fiItratlb\n\apd the ffitrate was
concentrated to give 3.82 g of : N

1-[ 2-(2- arni noet hoxy) et hyl ] -2-(2- net boxyeblgigt())- | H

i m dazo[ 4, 5-c] quinolin-4-amine as a tan powder. M5 330 (M+ H+; 'H NMWR
(300_MHz, DMSO-d6) 8 8. 10 (d, J =8.1 Hz, 1 H); 7.66 (d, J = 8.2 Hz, |
M 29 7.40 (in, I H; 7.25 (m | H; 6.88 (br s, 2 H; 4.78 (t, J = 54

Hz, 2 M B89 (t, J = 4.8 Hz,. 2 M 3.84 (t, J =6.9 Hz, 2 H; 3.54 (t,
J=54H, 2H,; 3.31 (s, 3H; 3.23 (t, J =6.6 H, 2H,; 2.88 (t, J
= 5.3 Hz, 2 HfodiParhydtde (60% oil dispersion, 9.1 g, 228 mmol) was placed in a round

I

-[2-(2- A .2l th xzﬁst 1]s:2-(2-npet ho>~yethyl )- | Hj.inidazo[ 4, 5-cl quin
olin4- 2 ogﬁ#%&(af@dy ?$%ﬂggexﬁ%l(meﬁ¥%sﬂ%\%ﬂéf "\‘S‘BI"'H%'@fwaénhydrous
CH2C12 andaedolith@00 ;L JaghyielerTHY? . A I6lutidiorIsdd-bagrk-gol uti on were added
Et 3N, (0.64..m), 4 56 mmpl) and nethanesul fonyl chloride (176 I iL, 2.28

rnd! ) ad@dpHRoxyetnicarhminte (44 9) g hEmme v 20A b of THEas péheover 2

h. Tlle shRardodfbh B EQuiGSovel fmiH SAYeh 8skifoh Weldold Sabyr at ed
NaHC03 sgl uti on (3%9 ni) %’he oru%;ni [0 I%t?r&hvl\g?sﬁ sepé)?dg?ged an ag%lhed

with 30 M2 stmedenzgdigoyal 2 anin folloaed dy pdditionafmeRs? Relide(d316 cln et r at ed
lrjrinﬁiernu rme gﬁﬁoﬂgt%§m og%r&j%%é% r%a&:%ﬂ wa8 aﬂgnc];m%%ﬁl@ srdhasgived in a

NaHCO, solution. The reaction mixture was then treated with 200 mL of HyO and 1 L of

15 Et;0. The organic phase was separated and washed with H,O and brine. The orgzllnic
portion was then dried over MgSO, and concentrated under reduced pressure to give 4]1.9
g of rert-butyl 2-(2-azidoethoxy)ethy](meﬂlyl)carbainate as a yellow liquid.
Part B

A soluticn of zert-butyl 2-(2-azidoethoxy)ethyl(methyl)carbamate (41.9 g, 170

20 mmo]) in 600 mL of MeOH was treated with 2.5 g of 10% Pd on carbon and shaken under
H; (3 Kg/em?) for 24 h. The solution was then ﬁltered'thrdugh a Celite pad and
concentrated to give 37.2 g of crude fert-butyl 2-(2-aminoethoxy)ethyl(methyl)carbamate
as a light yellow liquid. '
Part C ]

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

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

3l



was added and a solid percipitated fromthe solution. The of}0WMAf 2805
solid ted by 28 10 MAY 2005 WO 02/46190 PCT/ USQ,! 46582

fi Itra}twgn ana dried to yield 385 ng of L{’&‘/US{)msssz
N-(2-12-[4-am no-2- (2- net hoxyet hyl)-1 H

I ni i dazo[ 4, 5- c]lgw nol i n-1-yl | et hoxy} et byl ) net hanesul f onam de. m p.
114. 0- 117’8{?‘:@%’ NB-azriwpethior eyl (methRr06: (72 g, mrsaqﬂb)) ASteBstﬁﬁng d J

v Sacy, oy Mmidht e tldeoh sl fned wil 0 {3 % 306 ity and bene (G0 ms). 1y
4. _763(5 ] mmrgﬁn@ﬁﬁhoﬁWMdﬁthB&rNa%O(iﬂdcéndéhkaﬁit% f}vc(élgo%noﬂSCé%uHiz ”
(s’ 3 H: 9'&‘%’@% %’%@02 DW&’U?TH acq_fsty/l@mssﬁt%rm ﬂ?ctalﬂhlexinekagavﬁ 462%. 5,

120.%, 1%% el.-bﬂ 7 0 Anal .
Cal cd for él iSH2 ll\ll5§«(?)t311 1@{22?3(3 %gf)oaum? %‘24@@51%%??& } %hbﬂf?man‘B% asg7. 0 1.
Found: ogellowsolgh: o44 6.17; |1/0N, 16.66 Exanpl e 2 N ( 2-

(2-[4-am -(2- mathoSV‘éthyI)?G789tetrahydro 15
| Himdazo[ 4, 5-cl quinolin-1 -yl]ethoxy) ethyl)nethanesul fonam de NH2

i\l ?5 (§ 0- HA Solution ofm-bwaa&ﬁeth‘yl(z- 2-[(3-mh‘8q1|11§101|m|_-ﬁ- dazo[ 4. 5-c] |
noe et - i m dazo C CIU| nolin
4- 20 an?l ﬁém(“fé)ﬂgo’é)’ t&}yl}/cgr]bmqeﬁ a8, HiSmoiol)dn 75 mL5 tothersfwas treated -

trlfduormgﬁ” i h ction
m xture was shgﬁgg/?rtlggrgartﬁx?%g%%%kgslﬂ%ﬁ% K@R‘%‘%}%‘h{ i'!i‘d‘?o? WRArEso. 5
of Pt o2 \ken fimrddtheongh m}cmagamﬁlcomaaem ived® g of uderrafyibignal 3
I ite and concentrated

. Th il
under . Eﬁaﬁ%‘hgéhessur e{”?g"m@f’ 8xy em’@ Lﬂ%slqa W%uapﬂmemwhmbd in
200 m_ ohfaHﬂﬂnbcﬂlemwﬁlﬂid&ﬂbﬂﬁtﬁurfﬂBkhéh 1) by

Part E

15 A solution of rert-butyl 2-{2-[(3-aminoquinolin-4-
yl)amino]ethoxy} éthyl(meﬂ]yl)carbamate (6.05 g, 16.8 mmol) in 200 mL of anhyd'rous
CH;Ch was cooled to 0°C and treated with triethylamine (2.40 mL, 17.2 mmol).
Methoxypropionyl chloride (1.72 mL, 17.2 mmol) was then added dropwise over 5 min.

The reaction was then warmed to room temperature and stirring was continued for 3 h.

«

20 The reaction mixture was then concentrated under reduced pressure to give an orange
solid. This was dissolved in 200 mL of EtOH and 7.2 mL of triethylamine was added.
The mmture was heated to reflux and stirred under N; ovcrmght The reaction was then
concentrated to dryncss under reduced pressure and treated with 300 mL of Et,O. The
mixture was then filtered and the filtrate was concentrated under reduced pressure to give

25 a brown solid. This was dissolved in 300 mL of CH,Cl, and washed with H;0 and brie,.
The organic portion was dried over Na,SO, and concentrated under reduced prcésurc 10
give a brown oil. The oil was dissolved in 100 mi of hot MeOH and treated with
activated charcoal. The hot solution was filtered and concentrated to give 7.20 g of tert-
butyl 2-{2-[2-(2-methoxyethyl)-1 H-imidazo[4,5-c]quinolin- l;

30 yljethoxy} ethyl(methyl)carbamate as a yellow SYTUp.
Part F
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25 addition of 10% NaCH sol ution. This was then extracted wiif M¥GIB (5

X 75 myoRfets conbi ned organic |layers were dried ov .4 .and
concentrgte to give 5.17 g of 1-[2- 29 10 MM 2005 WO 8%9%%@96‘%2

PCTI USOl / 46582

( 2- ani noet hoxyA eéliyéd oﬂeﬁ%u@ﬂ?{{gﬂ%gﬁfﬁgﬁ}ng,y&@ ?"Md%ﬁ%%mﬂ i mi dazo

[45ch|noI|n- 4-am ne as’'a

HNIVR( gogﬂﬂqﬂaqxi} indfmetylg-abamete 70 &, LK ol 260 ﬂﬂ)omm%wﬁemé 5
5 (t, Jibhchy @7{}/"’%&55 égwﬁf ‘é&‘ﬁ)s“m?géil %re@hpﬁmv@%fa{ts 37

3 1

5.1 Hz 2tréaid witlBshturaved WaBiCO; doldifon( 436 1 laydrs Wire s?pifatte

1[2 - Ami oetbox%;%lethylghé (2- met hoxyet'hyl ) - tetréﬁ%mgro IH 10
imd zo[ HOn Hes Weshedhwith SO ad Pllnvbergalneg oper NmrS‘D) andamnehnusted toegivei n 30
nL of an d5 rgﬂd%ﬂ 5 rred

sol uti onhrgver eagtgaed Eté 3?? gﬁé%&ﬂ%&ég xwadl?:;-lrzgﬁﬁzolt&ﬁ [ﬁ"ilonyl

chl ori de lexg}eﬂl}g(nmﬂly})mmmamdsah@trb&aﬂimhm was allowed to warmto

roomtenppafna(_t;ure overnighL Tle reaction m xture was then quenched by
addi tion of saturated NaHCO3 solution (30 nL). The organic |ayer was

separ at ed and Al Solutimlof dernbiithl ﬂm[pa%%w@myﬂrstéﬂdmﬂfmbﬁ%oj 4. and
con ﬁntra (gnder reduced E)messure % ve'a yel | ow sol The solid

ri t (HGPQER-loyiethasys esiy etbyliféwama@;f 058, IeEmoliie 100 mEwfi2ng whit e
: ﬁ?ﬁ'ﬁ;t escaRk G elbd K/ BUEOHILGE SRR YR Thory (o
give 3 gg;ohagono'{‘o e rapidly stirred solutlon was added solid p-to]uenesulfonyl chlonde (3.33
{2-[4-amng, ¢ i tcho ethel} 89tetrahydro-
| Himda ? %‘4"&?29 58 osh IZhF BRI WWF%Q%‘&%M%QW% as
%N\é% Ejg) Wﬂ@ggﬁ’ftf; N"I;:(JH @o]ﬁ@c?n, £hd' tﬁn se&@! rﬂ%?résMﬁ v JE%I%WEQ%PQ ersz E 1
;! egezg:upgmvglmq)was Qleggo ¢td ahd-treBte@ with, 102 nil)of 3. 39 (t
( 3 Ei) e, Mhﬁ]rgﬁcg% ﬁlﬁctur; gJ)(% thtn Jhsty %&};(}F?Bi‘é'i%a?géwéuéﬁ@ My 2+ 82
151. 3, 1Apgng Tl;_eﬂ,@'g@uc D@80 was Griedver 550, andtoficentiicd to g0 6.50 44f fért-
butyl 2- {2-[4-amino-2- -(2-methoxyethyl)-1H-imidazo[4,5-c]quinolin-1-
ylethoxy} ethyl(methyl)carbamate as a brown oil
20 Part H
Tert-butyl 2-{2-[4-amino-2-(2-methoxyethyl)- 1 H-imidazo[4,5-c]quinolin-1-
vlethoxy} ethyl(methyl)carbamate (6.50 g, 14.7 mmol) was dissolved iz 100 mL of EtOH
and treated with 20 mL of 2M HCl in EtOH and the mixture was heated to reflux with
stirring. Afier 6 b, the reaction mixture was cooled and filtered to give a gummy solid.
25 The solid was washed with EtOH and Ft,0 and dried under vacuum to give the
hydrochloride salt as a light brown powder. The free base was made by dissolving the
hydzechloride salt in 50 mL of H,O and treating with 5 mL of concentrated NH;OH. The
aqueous suspension was extracted with CHCl; (5 X 50 mL). The combined organic layers
were dried over Na,SO; and concentrated to give 3.93 g of 2-(2-methoxyethyl)-1- {2-[2-
30 (methylamino)ethoxy]ethyl}-1 H-imidazo[4, 5-c]qu1nohn—4-amme as a tan powder.
MS 344 (M + H)*;
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42.4, 32.7, 27.6, 23.8, 23.1, 23.0. Anal. Calcd for C, BH29NSO&MAY 3405

52. 54; ‘,{,6?/?461% 10; VON, 17.02. Found: V.C, k.47; o, 7.22: N, 16.83

30 30 10 MRY 2005 WO 02/ 46190 PCT/ USOl / 46582 Exanpl e 3PCH/USON/46Ss2

N-(2-(2-[4-am no-2-(2- et hoxyet hyl ) - .

| H i m dazf fmr Gl hitsd: Yy I

et hyl ) - N-g)?t byl r?ret hanes]?a ?énﬁyiﬁ* gy%ﬁfﬁ%@’%@ﬂ@ @d,.5= 19, p3Hz, A

Sodi um hyH);i 2 (@6@% ol 0, T, sEHS) 0H); 722X%d84, J2281 il | hn a
o e T Sl ME B, 80 0,

wi th hexanes (3 evdried

gggingm E ;iq‘rc?éf‘i@=l$ 53%%;hﬁ1 f: -BO6-&z, dHaBAY (i H55.6THE, 2 H); 330, Bon of
i en- but ylHE-3(A 4,0 |godpes gz%ﬁg’hygggﬁfﬁga_ﬁéiﬁ, g;ﬂﬂ 182 mmol) in 200

m. of THI F was then added stirré de sol ution over
40 nPn. Ararel addition was conplete, the reaction was stirred an

addi tional 20 47 | | itiqn of nmethyl iodide (13.6 nlL, 218
nmmol ). After sﬂmeﬁ‘é’“%ﬁﬁﬁ%%‘f%ﬁ%thﬁ@awp?eéwxmé@y&ub'ﬁém@(ez%ﬁh 300 nL
of sat ur ad]uinolhed@hhe{0.00 | DO2 wafids) ' : t r.eat.ed

with 200 niL o? HP0 and._ | %J of 15 Et 20 T%lgg%@gygtﬁ%% ai‘é’r"ﬁg‘gHéée]bgrdet ed

and washe@oldin 0iandsniyo. bFo the stirerbsclitigarweee added ELN10.8AmIL, 580 ndiolpd over

MyS04 an der duc ressure to give 4 1.9 g of

lert - but 3‘1“82%-*‘?%’%- ggz“?fgﬁo’gt"ﬁ@@) Qzﬁﬁt 2&%’ EW‘;L%H%P opdvag allewsddematngui d.

Pari0 B A'tg oban tempeniurt Qwém@htm#é&oﬁﬁiﬂﬁ%tmw%%g%%a Sabanat e
in 600 nL_of MeOH was treated wt .o g of 10%

I(Dglbg gafé%?ﬁéiﬂ%é%(wt\?ﬁééq ml} and CH,Cl (30 mL). The organic layer was
separated and washed with 1;20 and brine, dried over Na,SO, and concentrated under
reduced pressure. Crystallization df the residue from EtQAc and CH,Cl, gave 756 g of
N-(2-{2- [4-amin0-2-(2;—methoxyethyl)—1H—imidaz0[4,5-c]quinolin— I-ylethoxy} ethyl)-N-

15 methylmethanesulfonamide as tan crystals. m.p. 145.0-146.5 °C;
MS 422 (M + H)"; '
'"H NMR (300 MHz, DMSQO-de) 6 8.06 (d, J = 7.8 Hz, 1 H); 7.61 (dd, J = 0.9, 8.3 Hz, 1
H); 7.42(t,J =72 Hz, 1 H); 7.23 (ddd, J = 1.0, 7.0, 8.0 Hz, 1 H); 6.50 (s, 2 H); 4.77 (1, J
=5.0Hz, 2 H); 3.87 (1, = 5.0 Hz, 2 H), 3.83 (t, J = 6.8 Hz, 2 H); 3.48 (t, J = 5.5 117, 2
20 H);330(s,3H);3.22(1,J = 6.8 Hz, 2 H); 3,13 (t, J = 5.5 Hz, 2 H); 2.77 (5.2 185 7 5t g,
3 H); '
"C NMR (75 MHz, DMSO-d) 5 153.9, 153.8, 147.0, 134.6, 128.6, 128.5, 123.4, 122 5,
117.0,724,71 2,604, 51.1,47.3, 37.3,37.2,29.6.

Anal. Caled for C19HNs04S: %C, 54.14; %H, 6.46; %N, 16.61. Found: %C, 53.92; %H,
25 6.32; %N, 16.47.

34



H2 (3 Kg/cm2) for 24 h. The solution was then filtered throudi MAY 2005
Cel i t e ypgda concentrated to give 37.2 g of crude fer}- I

2- (2-am noet gxy) et hyl (met hyl )carbamate as a |ight yel I%@f’ﬁ#‘éﬂiﬁﬁ? Par t
C 25 A stirred solution of 4-cbloro-3-nitroquinoline (32.3 g, 155 nmol)

m 400 nL of anhydrous CH202, un gWas treated with triethylamne
(43.1 m,-3 10 m"rnl‘%'r and 31 10 MA WO 02/ 46190 PCTI USO / 46582
. tert-butyl 2-(2-am éa{adﬁymdagﬁmmmwem@n@aspttetrih;amZ g, 171 ninol).

300 mL) and o ERAERh S lylidfay 7%&@@?# o gy metbanseniGosmide . N2t

and concentrated to give a browNejl. Colum chronat'ography (Si 2, 3
3% et hyl acetat e/ hexanes 67% et I acet at e/ hexanes) gave 46.7 g 5 of
terl-butyl nethyl (2- N 2 SN

2-[ (3-nitroquinoli n-4-y| ) am n )~thyl)carbamate as a vyellow
solid. Part D A solution of t butyl methyl (2-f2-[(3-nitroquinolin-4-
yl ) am no] et hoxy) et hyl ) car bamate”(6.56 gy, 16.8 mml) in 75 nL of toluene
was treated 10 with 0.5 g of 5% Pt on bon and shaken under H2 (3

Kg/ cM2) for 24 h. The solution was thenyftered through a Celite pad
and concentrated to give 6.8 g of crude twisdmity] 2-12-

[ (3-am noqui nol i n-4-yl)am no] et hoxy} et hy]?mat hyl ) car banat e as an orange
syrt#p which was carried on without further purification. Part E 15 A
soldtion of teil-butyl 2-{2-[(3-am noquinolin-4 yl)am no)etboxy)

~t hyl (mepfiy) carbamate (6.05 g, 16.8 mmmol) in 200 nL of anhydrous
CH202 was. cooled to OQC and treated with triethylamne (2.40 M, 17.2

ml) . Vet hoxZpolonyeglyehi(p{1-tnetlaciolEthox 1. I0Ghliats st hen added

was then warrred to roomTenperature

dr opwi se, cti

and stir r]la)ar’:g&%%arcngﬁt("%gédbfg asfﬁ’s‘l’ll"@i inggank GﬁUﬁumomeec wad anchen

concent rmmd witid@ 0o, (Geslg):eﬂmeﬂé&ﬁﬁﬂﬁaﬁmlr@“ﬁk L’ﬁké’rpmﬁief‘ﬁ% s) Aé%hé, S Was
ne-wa

d| ol ve EtOH and 7.2 nlL of triet The

i x ure ?fﬁﬁ?’@gb P& qfé)Fq)U‘Xa%ﬁ‘ﬂedsQﬁdﬁlB’@@gﬁmdw wnecmmeued fghin The

reactio fhdﬁﬂi%nil*’ﬁﬂ The reaction mixture was then filtered through Celite and concentrated
under reduced pressure to give a yellow oil. The yellow oil was dissolved in 50 mL of
H,0 and extracted with 50 mL of CHC};. The organic portion was removed and
discarded. The aqueous portion was then made basic (pH~12) by addition of 10% NaOH

15 solution. This was then extracted with CHCl (6 X 50 mL) and the combined organic

layers were dried over Na; SO, and concentrated to a brown oil. The brown oil was
dissolved in 100 mL of hot MeOH and treated \.:vith 1 g of activated charcoal. The .hot
solution was filtered through Celite and concentrated to dryness. The resulting gammy
solid was concentrated several times with Et,0 to give 3.19 g of 2-(2-methoxyethyl)-1-{2-

20 [2-(methylamino)ethoxy]ethyl}-6,7,8 9-tetrahydro-1H—1mldazo[4 5-c]qnmolm-4-amme as
an off-white powder.

MS 348 (M + H)";
'HNMR (300 MHz, CDCLs) & 4.84 (s, 2 H); 4.48 (1, / = 5.7 Hz, 2 H); 3.84 (t, J/ = 6.7 Hz,
2H); 3.70 (t,J = 5.7 Hz, 2 H); 3.46 (t,J = 5.1 Hz, 2 H); 3.36 (s, 3 H); 3.14 (1, / = 6.7 Hz,

25 2H);2.96 (m,2 H); 2.83 (m, 2 H); 2.65 (t, J = 5.1 Hz, 2 H); 2.36 (5, 3 H); 1.85 (m, 4 H),
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concentrated to dryness under reduced pressure and treated W”P%Yomﬂi
of Et2 ‘B}gjgﬂthure was then filtered and the filtrate was

concent r% 0hder reduced pressure to give 25 a brown sofT/HSOM8R2s was
di ssolved in 300 mL of CH2CO 2 and washed with H20 and brine. The

or gani c pp(ﬁ-tjgon was dried over Na2SO4 and concentrated under reduced
pressure to give a brow oil. ibe oil was dissolved in 100 nL of hot

MeOH and t reat@c(zvbﬂcthoxyaﬂll}'l)vlafi?eﬂ Wﬂ@ﬁh@)e‘fﬁb@]&ﬁ&%—%@ YOLARNYES-1H-

T 50 B SRR a6 s enshaooobd B0 mLof
y| ] et boxydrbieshd CBLON b QIhATROS: Py Ohd B SXEH B g{%{,,},c saded ey MY

2005, WO 02146190 PCTI USOl/26582° A Sol (it 1 of g
2-f 23] 2- (8- Md&%ﬂemm?l))andmethm&taﬁmc]ﬁoﬁdmﬁﬂpb .16 Mﬂoﬁtaﬂﬁﬁwmﬁ%@( | (e

t hyl ) car r@%@ éz 16.8 mml ) in 200 of CH2Cl 2 'was trea

with MCPBA (‘7 7% %ﬁa'&pfof@%twweﬁ\ﬁrérh skhieireaction Biture whae thepact i on

m xt ure Hed Batagditin & ﬁ&ﬁ@o}@ﬂ% ygrs were
separ at e\c/imm'll'che o?ganlnc nsgﬁt%n was~ Was egﬁﬂi‘kgﬁzﬁq’gﬁ@ﬁmﬁ el"i'%en

dri ed oveFeNEDIayerIRs Sa@m@ﬁndawehbdt\uﬂgﬂz&andmrﬁﬁ driedfoveeNd,SOyind 2- :
(2(2(2‘;@3& 5-cl,qui nolin-I- IIethox)
eth (net hy|&g§t}é§2§%‘{r)§d§°&§ F‘g“JhHPa \%P." |“1°Bm“'|5]eh9 maogER §iGa0d St
t]er bu} fF*N(f@atvémmmedu%N?ﬁambam?a ﬁoglmé %ﬂéﬂl%@s #dss. s, The -
c] qui nol i X ar banmat e , in
108 m_ ot’&i‘g’?y%?hﬁﬁo\é{%’é?t’ﬁ%;ﬁ’é”@h 4 Q‘Wbﬂcqbe *acg“@ aeﬁml%twleralu sdidifiedh 5 ni
of concenpomitestiing intlOfrbez&0THE igia sol on was
added sogg_z;p toilié_zgesuli‘zonyl chl 3%332%68 cgﬁﬁ{io?&igéﬁ’}j &t a 10

mn peri PG ehetetrxyationns. é.8 xﬁa@ﬁ%}ﬁé&b’c}mdﬂn[ﬁﬁ c@qiﬂld]inqnal 5 m,

concent r gijediotN}e Sf Wﬁﬁ n ressure vessel and
beatl ng was )y}c%ﬁ%uegﬁyh ﬁfm’f e ?&ﬂ% 'ﬁ&?{%ure was t hen cool ed
and! r eat BeP- Ui $.B-1BB °EnL of CH202- Ile reaction nixture was then

washed wgi ﬁ% 2C03sol ution (3)0 and brine. The organic portion
was dried over 04and concentrated to give 6.50 g of tert- butyl 2-

(2- [ 4- anfHOMR ( OBUSOY b sl = fj et poxy)
o o came S0 ¢ fﬁ'l%aé%‘&j =G AL P B e ¥ S5 B
215,370 (7 = 53 Ha 2 B, 3l47(t,J 5.5 Hz, 2 H); 3.27 (s, 3H); 3.15(t, J = 5.5
Hz, 2 H); 3.08 (t, / = 6.9 Hz, 2 H); 2.93 (m, 2 H) ; 2.78 (s, 3 H); 2.65 (s, 3 H); 2.64 (m, 2
20 H); 1.74 (m, 4 H);
PCNMR (75 MHz, DMSO-ds) & 151.2, 149.3, 146.3, 138.5, 124.9, 105.6, 70.6, 70.5,

69.2, 584, 49.2, 44.5,35.4,35.2, 32.7, 27.6,23.8,23.1,23.0.

"‘B

Anal. Caicd for CisH»Ns50,450.40 C3H;0: %C, 33.97; %H, 7.67; %N, 15.58.‘ Found:
%C, 53.71; %H, 7.48; %N, 15.77.
25
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20 Part H Tei-i-butyl 10 MAY 2005
2-f2-[4-am no-2-(2-nmet hoxyet byl )-1Him dazo[ 4, 5-c] qui nolin-1I-

yl j et haXY P&t (et byl ) carbamate (6.50 g, 14.7 mmol) wasPEFASOV468R2 i n

100 rnL of EtOH and treated with 20 nL of 2MHCl in EtCH and the

m xture was heated to reflux with _stirring. After 6 b, the reaction

m xture was cooled and filtered toEﬁ?‘W}eé gurruny solid. 25 The solid

. Was washed wi th EGhkapml (Fr2 umt ive the

" hydrochloride salt as a {%hg E-J?lg)mx% iégﬁl‘ erﬂﬁﬁf% g’gg was nade by
di ssol ving the hydrochl or ﬁ@nsiam[tlﬁfc]:ﬁﬁhuhh-t!eémﬁeo and treating with 5

mL of concentrated NH4OH. T he aqueous suspensi on was extracted wth

CHC13 (5 X 50 nlL). The conbined organic |ayers were dried over

Na2SO4and concentrated to give 3. 98,9 of 2-(2-nethoxyethyl)-I - (2-[2

30 (et hyl am no) et hoxy]ethyl)-1HJ d,@@;i[/é_ﬂ-zc] qui noli n4-amne as a tan

powder. M5 344 (M + Hr; 33 10 NRAY PO WO 02/ 46190 PCTI USO /46582 'H

Y~ IN= 7.7 Hz, 1 ID;, 7.62 (dd, J =

NVR (300 NH-1I z, DI\/BOdG) 5 8.0

1.0, 8.3 Hz, I M 7.42 (ddd, 1.0) 7.1, 8.2 Hz; | M 7.22 (ddd, J =
1. 1, 7.1, 8.2 Hz, I M 6.49 (s, 4.75 (t, J =5.1 H, 2 H,; 3.83
(t, J =6.8H, 4H; 3.35 (t, J =5d6 H, 2 M 3.30 (a, 3 H; 3.21
(t, J =6.9 Hz, 2 M 2.45 (t, J =56 Hz, 2 H); 2.12 (s, 3H). 5 Part |
2- (2- Met hoxyethyl)- | - 12-[2-(met hyl am no)ct hox~]ethyl} -

| Hi m dazo[ 4, 5- c]qui nohn-4-amn .®0 g, 2.92 mmol) was d| ssolved in
30 of anhydrous CH7.C] 2 and Fed to OC under N2. To the stirred

sol ution were added Et3N (0.81 m, 5°81 mol ) and net hanesul f onyl
chloride (226 liL, 2.92 muvol) and the reaction was allowed to warm 10

. 1 S A S S B B
organi ¢ PWIsE frad Brletipnafol -{2a@rantubettioxi R eIz biny]- D&, imiBaidpal 5 0V er
KL e LR RO T -
( 2-404. amhp;go@:qeﬂrzmetﬂmuyﬁxmacﬁoh Has mrdaamm Houfs) fallbwd w}eﬂﬂovdl LeBoxy)
| et hyI ) - Nfi\gn{%ﬂﬂgq%%haneﬁm ite soh(? \Swa;[ 31250%\{0%8112 %Illssl-dlmetﬁylfonnamd- 1465
’ (5mL) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (0.087m], 0.58 mmol) was added. The
reaction was stirred for 18 hours under an atmosphere of nitrogen and then quenched with
water and extracted with dichlo;omethane (2X). The organic fractions were combined,
15 . washed with water followed by brine, dried (Na;80y), filtered, and concentrated in vacuo
to provide an off-white solid. Recrystallization from ethyl acetate yielded 0.068 gof 2-
butyl-l~{2—[2-(1,_1-dioxidoisoﬂ':jazolidin-Z-yl)eﬂloxy]ethy]}-]H—imidazo[4,5-c]quinolin-4-
amine as off-white crystals, m.p. 152-154°C.
H-NMR (300MHz, DMSO-dg): 3 8.06 (d, ] = 8.1Hz, 1H), 7.62 (d, J = 7.9Hz, 1H), 7.42
20 (t, ="7.6Hz, 1K), 7.23 (t, T = 7.5Hz, 1H), 6.52 (s, 2H),4.73 (1, ] = 4.99Hz, 2H), 3.86 (1, J
=3.0Hz, 2H), 3.46 {t, ] = 5.3Hz, 2H), 3. 07 (t, J=7.66Hz, 2H), 2.97-2.87 (m, 6H), 2.04
(quintet, J = 6.8Hz, ZH), 1.81 (quintet, J = 7.6Hz, 2H), 1.46 (sextet, J = 7.4Hz, 2H), 0.96
(t, J=7.3Hz, 3H);
BC-NMR (75MHz, DMSO0-de): 6 154.6,152.9, 145.1, 133.0, 126.8, 126.6, 121.6, 120.8;
25 115.3, 692, 69.1, 47.0, 45.5, 45.0, 43.7, 29.3, 26.2, 21.9, 18.1, 13.7;
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'H va(300 MHz, DMSO-d6) 8 8.06 (d, J = 7.8 Hz, | M 7.61 (dd)MaY 0b. 9,
8.3 M 7.42 (t, J =7.2 Re, | H: 7.23 (ddd, J = 1.0, 7.0, 8.0
Hz, Q}’O“é“é’(?"(s 2 H)' 4. 77 (t, J = 5.0 Hz, 2 H): 3.8PCTAUSOU46385. O
Hz,2M383(tJ: 8 Hz~ 2 M 48(tJ 5.5 H 220 H); 3.30
s, 3 i 3 13 5.5 Hz, 2 H: 2.77 (f~
(2 ff)~ M éé‘ii% g"l‘(i‘%f&r ﬁﬁ'gﬁ?‘késé IQéPHZODK?EOSH% /gﬁ 6.82; %N, 16.06; %S, 7H).35. (
153. 9, 15Folnd 45C,57584%8L, $28; ‘ﬁN1?§9§>‘3%§375% 121-.3, 117.0, 72.4, 71.2,

60.4, 51.1, 47.3, 37.3, 37.2, 29. ARal” Cal cd for CLOH27N504S: %,

54. 14 %, 6.46; 9%N\7, 16.61. Found 9%, 53.92; %1, 25 6.32; %\, 16.47.
34 10 MAY 2005 WD 02/ 46190 PCTI USQ / 46582 Exanpl e 4

N-(2-12-[4-am no-2- (2- net hoxyet hyl)-6, 7, 8, 9-tetrahydro-

| H imi dazo[ 4, 5-c¢) qui nol i n-1-yl ] eEhmpibﬁtmﬂ ) - N- met hyl net hanesul f onani de
H2 NO,~ NON oz~zo 5 Part A 2-(2-Methoxyethyl)-i -

(2-[ 2- (et hyl an- ~no) et hoxy] et hyl) -1Him dazo[ 4, 5- c]quinolin-4-am ne
(4.22 g, 12,3 mmol) was dissolved in 25 nL of trifluoroacetic acid and
treated \iyith Pt02 (0-5 9). Ile reaction mxture was shaken under H2 (3
Kg/ cnR) . fler 4 10 d, an additional 0.5 g of PtCJZ was added and

hydr ogenat i on 1, 9 Ile reaction m xture
was then fil tg\rgg% ?%th’g%ﬁ%e?q?é@aﬁﬁgu g’ﬁ’ at ed under reduced

pr é8sur eYB@nlngﬂlowhpﬂlyloarbamte (336e, ME(I' m@is])dh 50 waSofdbmesd Watkdatd50 nL of
20 and G uaR Vit 103l ald e SE Si washesro o

reflux. A 25 mg portion of pyridinium hydrochloride was then added and refluxing was
continued for 4 h. The reaction was then concentrated to dryness under reduced pressure.
The residue was dissolved in 50 mL of CH,Cl, and washed with saturated NaHCOs, H,O
15 and brine. The organic portion was dried over Na;50, and concetrated to give a green oil.
The green oil was dissolved in 50 mL of hot MeOH and treated with activated charcoal.
The hot solution was filtered and concentrated to give 4.12 g of tert-butyl 2-[2-(2-butyl-
1H—imidazo[4,5—c]quinolin—l-y!)ethoxy]eﬂlylcarbamate as a yellow oil.
PartB
20 A solution of tert-butyl 2-[242-butyl-1H-imidazo[4,5-c]quinolin-1-
yDethoxylethylcarbamate (4.12 g, 10.0 mmol) in 50 mL of CH,Cl; was treated with 3-
chloroperoxybenzoic acid (MCPBA, 77%, 2.5 g, 11.2 mmol). After stirring for 5 h, th;:
reaction mixture was treated with saturated NaHCO, solution and the layers were
separated. The organic portion was washed with H,O and brine then dried over NaySO,
25 and concentrated to give 3.68 g of zerr-butyl 2-[2-(2-butyl-5-oxido-1H-imidazo[4,5-
c]quinolin-1-yl)ethoxylethylcarbamate as a light brown foam.
Part C _ :
A solution of fert-butyl 2-[2~(2-butyl-5-oxido-1H-imidazo[4,5-c]quinolin-1-
ylethoxy]ethylcarbamate (3.68 g, 8.60 mmol) in 100 mL of 1,2-dichloroethane was
30 heated to 80 °C and treated with 10 mL of concentrated NH,OH solution. To the tapidly
stirred solution was added solid p-toluenesulfonyl chloride (1.87 g, 9.81 mmol) overa 10

min period. The reaction mixture was then sealed in a pressure vessel and heating was
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di scarded. The aqueous portion was then nade basic (pH 12) by M;ﬁi(qg%l on
of 10%&;1%};0 solution. This was then extracted with %%205(0%46582 m)

and the cohbined organic |ayers were dried over Na2SO4
concentrated to a brown oil. The brown oil was dissolved in 100 niL of.

hot MeCH d 1y . | yat ed ar.coal ., T 0 sol ution
was fil tg?lggmﬁ]%gggh %%‘%’f gogﬁg&%rg%%ﬁ?? ‘é?oéeccﬁihatng%ffﬁ‘;ﬂ@’étgsoaﬁg Hesul ti ng

. gumy  séH:ELwdbe wactivehixatre das e wadhed with $,0] 19 N&b,2E, bdhutfbn($X)30d9 9 Of
2- (2= met box eh%yl%ﬁf— 12 20 ., ]
[2- (nmeth f’%‘%{n SremRATFE WeA gred overdlacSQand sagaentatedito givalhohd of t54c] qui n
ol i n- 4- avuiRE?-FS(4- {- Litr@:4Q - 3 roli)d:, " H N (300
M. Dol e 83}51?2{252 mﬁﬂggaﬁ’s %ﬁgﬁgli%ﬁmgﬂﬁﬁ?l“ﬁ%‘ﬂa’?ﬁa J =
6.7 Hz, hghtiyowmsfomp. (t, J = 5.7 Hz, 2 H); 3.46 (t, J 5.1 Hz, 2 H): 3.36
(s, 3 llppp 14 (t, J =6.7 H, 252 H; 29 (m 2 M 2.83(m 2 H),;
2.65 (t, s 1 Hz, 2 M 2.36 (s, 3 1-1); 1.85 (in, 4 H. 35 10 MV
2005 WO 02/ 4B4BButiCZH 2430k thie6 IRty aIk inBadza4 2catndpxy et hyl ) - |
_f2_[2_(n6%§ | amd Ec%}et hox jrﬁ%t h¥l 2}-6, 7,8,9-tetrahydro-i H
i ni dazo[ ¥ %?’E‘?% bamaje 8 ke 869 sunalwassuspsndedin 20els of AN &llired i n 30
M. of aHmiiGe Bt : e . stil.ted
sol yti on were added Etgﬁagm?g@%ggﬂﬁ;ﬁm?%ﬁ%oé?%n%% aﬁ%%’ft‘f%nyl
chl 0t i deVpsigprogiirated to giverrseljd. afhg selidwasgritiratahwithaet BOED(SE ¢hl) andvar m t o

“room t engRLad 44, r L on m xt ur s.then quenched by
additio nnniof s_%tgﬁvreg’%@og ﬁ%’h@@%ﬂ“g?‘%‘ﬁ&(’%}g}"ﬁ%“&n ﬁ(ﬁbﬁ%’%‘sf ¥@s mide byThe

or gani ¢ disspbyingiths hpkpchlaidecah cS0wak bEH, MakdrddZing wathe HL bP&yncafih@d Over
Na2S04 aﬂﬁé ]ﬁo entrated under reduced pressure. Purification by colum
chr orat ogPAp y%%?"éﬁ?“%*-“%%‘i‘@n Mereitesied with SHaChi(@ & 30 wh). afgeous” N1440M

ave t hecdpitisbd@rpanf 18yvesOwere! ' n
gogﬁen”at_ed Wfbﬁ] s 12y 6| d6iS8 ot RB550, GRE colfBhSItbd¥o %ﬁéﬁng idified
up

ropyl alcohol to give a syrup
st %P?féhqxﬁ)et’-hifg'3'2@@%%@1‘1@@0[_5&63@%% asimtharpowdeum t 0 gi ve

437 My OoffsNag vt + H)*; . |
12- [ 4- anj no- 2- ( 2- net hoxyet hyl )-6, 7, 8, 9-t et rahydro- | Hi i ni dazo[ 4, 5- c] qui

nol i n- |'HNMK @O0z CEITH)I3)7.95 (RS = Bl3He, hanes 8k (@ask dg1as nyff sonhi t e
v erystal s, 130 8o o, Pt s 6% uf a0 Yo s 20 b 2 ) 393 ¢, v = 5,611z, 2 H);
339(t,J=5.1Hz, 2 H); 297(t,J = 7.9 Hz, 2 H); 2.76 (1, = 5.1 Hz, 2 H); 1.89 (m, 2 H);
20 - 1.52(m,2H); 1.26 (brs, 2 H); 1.01 (t, /= 7.3 Hz, 3 H).
PartE '

The compounds in the table below were prepared according to the synthetic
method of step (7) of Reaction Scheme I above using the following general method.
The sulfony] chloride or the sulfamoyl chloride (1.1 eq.) was added to a test tube
25 contaming a solution of 1-[2-(2-amin0ethoxy)ethyl]-2—buty]—1H—imidazo[4,5-c]quinolin-4-
amine (25 mg) in dichloromethane (5 mL). 'I'hé test tube was capped and then placed on a
shaker at ambient temperature for 18 - 20 hr. The solvent was removed by vacuum
“centrifugation. The residue was purified by semi-preparative HPLC using the method
described above. The products were verified by accurate mass and 'H NMR. The table
30 below shows the structure of the free base and the observed accurate mass (M +H).
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'H NVR (300 NEU, DMBO-d,,) 8 5.65 (s, 2 H); 4.44 (t, J = 5. 21B|MAY220[|5)
376(02 9Hz,2H),370(t,J:53Hz,2 3. 47 J=5.5
I\)Fs”??{’ 3 H: 3.15 (t, J =55 Hz, 2 H; 3.08P€T S35 o
H7 2M293(m2H);278(s 3H);265(s,3H);264(m220
H: 1.74 (n, L ENVR—A—F5—NE 72— PMSO-g6)—5- 151 . 2 149 3 146. 3,

13 8.5, 124.9, y le6, 70. 6, 70Sthctureid) Fide BB, 4, 49. 2, | Agcwatedasy] 35 2,
32.7, 27.6, P30S¥sle 53 0 Anal  Calced for G OHP7NG04AGPSA0 CBHBO
%C, 53.97; 9H, 7.67;|'/oN, d: 9%, 53.71; |91, 7.48; W,
15.77. 25 36{10 MAY 2005 O CTI USO / 46582 Example 5
2-]3utyl-1-12-12- (1, 1-di gxi dpi i azolidin-2-yl)ethoxy]ethyl)-
| Hi m daw 4, b-cj qui nol i pdeamipyfy ne. NF~ ~o0 FVO 5 0| Under a njtrogen
at nosphere, ¢hl oropr ¢opy chloride (0.05 nil,|[0.46 nmol)| was
added dropwi ge tg a sol 420
1-[2- (2-am npet hoxy) et hyl ] - 2- but yT=1 Hii ni dazo[ 4, 5- ] qu"l7 %315 n- - ani ne
(0.12 g, 0.37 nraol){and triethyla (0.065 nil, 0y46 mol) ip 10
di chl oronet hane (5 nil). The reactlon\mqs stirred fof 20 hours foll owed
by renoval of the s¢plvent in vacuo® ’Z&jear'aesultl ng off-white sojid was
di ssol ved i n} NN-di net hyl f or mam de ) and
1, 8-di a7-abitycl o[ 5. 4. 0]l undee- 7-ene (0.087m, 0.58 npol) was adped._ The
reaction was{stirred{for 18 hours under an atnospherg of nitrogen and
t hen quenched with water qrd extract wi th dichlorpmethane (2X). Ile
organic fractions wefe cqptxned, 1 shed with watefr followed jpy
brine, dried (Na2s™4), fi nd concentrated in vacuo to jprovide
an off-whitel solid. Rec al™+wzation fromethyl acetate yieldegd 0.068
g of 2- butyf- | - 1p-[ , 1 '
- di oxi doi sotihi azpl i dr n- ) et hoxyj ethyl) -1 H i m dazo[ ‘hﬁ?éﬂﬂm nol i n4-
anm ne as offfwhite ckystals, in. pQﬂ\iZ- 154" C. ' _
- CH,

1L

o,
\o CH,
NH, oH,
N, A N\)_/—/
Y
8 Y 435.2196
NP
/\ ,N\
07\ CH
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'H-NNR(SOONRZ DVMSOA): 5 8.06 (d, J = 8.1Hz, IH), 7.62 (d, J18 MAYQH®H

7 = 7.6Hz, 1H), 7.23 (t, J= 7.5Hz, I M 6 4.73
(t '3 3@05%%2“] 186 (t, J 5. OHz. 2M 3.46 (t, 5‘%@%’4@2&
3.07 (t, J ~766Hz 21D, 297287(|n 6H) 204(qumtet = 6. 8Hz,
2M 1. 81 ( UE%,E J—"76Hz; Lﬂ), 46 \DCALCL, F=—FA ’)L'\ 0 96
(t~J = 7. 3l-|zNu,%B/,;r 13C_NWR (75N|!d?azeof|BRﬁ(Bads 5 154. 6,&@%’.13 1,
. 133. 0, 126. 8126764216126 8— 253153 obs.)
©69.2,69.1,47.0, 45. 5, : ,21.9, I~A, 13.7; 37 1 D NAY
1005 WD 024146190 P( al cd for C2i H2yN503S*0. P5H20:
%C, 57.84; %, 6.82; 7.35. Found: %, 57.90; o %,
6.79; %N, 1%.92; U5, arrpl es 6 - 26 Part A A solutioh of
tert-butyl 2-{2-[(34 in-4 10 yl)am no] et hgxy}et hyl caf bamat e
(3.46 g, 1040 mol) {i ol uene was treated| with

fiethylorthoval &r at ¢ . , _mol) and the redct H4BR3BT xt ire was
heated to ef lux. A 25 ng portion pf pyridinium hydrochl ori def was then

added and refl uxi ng|was continued { 4 h. The readtion was then
concentrategl to drymess under reduced ssure. The residue was
di ssolved ip 50 nL ¢f CH2Cl2 and washel wit h'csat ur atted NaHCOB, | H20 15

and brine. The orgamic portion was dried over Na2SO4 anhd concefrated to

give a greep oil. The green oil was dissolved in 5. n_.- of hot}] MeOH and
treated with activated charcoal. The hot solution ywas Tiltered and
concentratefd to give 4.12 l\{!i'zof tent - yl 2-[2-(2-bltyl -

1H i mi dazo[ #, 5-c] quinol i ¥] et hyl car bamat e as a yel llow oil.
Part B 20 A} sol utioh of
2-[2-(2-butyl -1 Himdaze
(4.12 g, 10}0 mmol)|in
chl or oper oxlybengoi c| aci

W qui nol i n-1- yl)ethoxy] et hyl car bamat e
CH2C12 was treated Wwth 3-:
2.5 9, 11.2 mml%w3 ter| stirring

for 5 h, the react|on mxture eated with satyra HGO3
solution anpd the | ayers were separ organi ¢ portion was washed
with H20O and brine then dried over and cohcentrated {to give
3.68 g of tert-buty| 2-[2-(2-butyl- 5965’{\ H i m daro[ 4, 5-

N,

[#]
11 x 474.1625
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c]Jquinolin-1-yl)ethoxy]ethyl carbamate as a |ight brown f oan] 0 MY 200G A

sol uti t-butyl
2- 2- (%3%/4#19@ oxi do-| Hi ni dazo[ 4, 5-c] qui nol i n-1 - PCT/US01/46582
yl ) et hoxy] et hyI carbamate (3.68 g, 8.60 mvol) in 100 nL of '
1, 2-dichl orqe e w-th-10 nd  of
concent r at ed ﬁ%fsol ution. oudtdieoﬂmaséby stirred A¥M@ENASS jas added
solid p-tol JenestifgmyH—ehl-oride—(1+-84g—9.-81 nnol) avePPsd 10| nin
period. Thereacti oi@m Xt uyme was th@g seal ed in a pressure vesgel and
heating was}! 38 10 NAY 200! 190 PCT/ USO / 46582 continged for 2
It. The reaqtion m Xture \ cooled and treated with 100 of
CH202- 1l e neaction [m g~was then washed with H2Q, 1 % Na2C)3
solution (3%~ and Abri The\grgani c portion was dried over 2S04 and
concentrated to givd 3.868 g of \ert - but yl . '
2-[2-(4-an‘iro-23%utyl-ll—|-in‘idazo,“[\iS c] qui nol i n- 1- I ) ashzey] etthyl ear ba
mate as-a 9% light Qrown foam Part-aD Tert - butyl
2~[ 2- (4- am no- 2- butyl-ll—l—rmdazo[4§5=€,‘jur nolin-|I-
yl ) et hoxy] egthyl carbamate (3.68 g, I) was sugpended in 20 nL of
2M HCI in KEtOH and|the m xture was he to reflux, with stiyring.
After 3 h, the react{ion m xture 10 was concentrated to give a solid.
The solid was triturated with hot EtOH (50 nL) and |filtered t b gi ve
2.90 g of tlrme produgt as the hydrochloridé salt. The free base|{was nade
by dissolving the ryd.roc'ﬁgl oride It in 50 nL of H20 and,treafing with
5 mL of con¢entrated N e aqueous suspensi on was extracted
with CH202 (3 X 50 ). ined organic |ayers \ere dried pver
Na2SO4 and ¢oncentrate e 1-[2~2- 15
am noet hoxylet hyl]-2- \ m dazo[ 4, 5-c] qui nol i n- 4 ani 15 a tan
powder. M5{3284M t H~; '"H NWR (300 MHZ, CDC13) 5 %% 8.3 Hz,
| H; 7.83 (d, J =8.4 Hz, | H); 50 (m I H; 7.80 5.41(s,
2 H,; 469 (t, J =56 H, 2 M 33 (t, J =56 Hz{ 2 H); 3 B9 (t, J
=51 Hz, 2|H; 2.97 (t, J =7.9 2 M 2.7'6(t,u:51|—|z,2|\/(
1.89 (m 2 H; 20 1.52 (m 2 H; 6 (br s, 2 H; 01 (t, j=7.3
Hz, 3 H. Part E :

ik CH,

\"{)_/_/'

=

L
14 N o 493.2009
!
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The conpounds in the table bel ow were prepared according td G WA 2003
synt hefigordtgéghod of step (7) of Reaction Scherme 11 aboy,%
fol |l om ng general nmethod.
chloride (1.1 eq.) was added to a test tube 25 containing a solution of

The sul f onyl

chloride or t

he sahgao?{gﬁf%?e

39

1- [ 2- (2- am ngegRgyg gt NyTT- 270Uty =1 m dazof 4 5= CH U g s ¢m ne
(25 ng) in dijchigpemat h=e (5 nByuctuhed Fraefesa ube was ca%%%"ﬁjzifés 1Then
. placed on a [Shaker—gr ambient temnperaturefor-18——30—br—the—$ol vent
- Was renoved by vacuum cenfyifugatgpn. The residue wgds purified|by
sem - preparafli ve HPLQ usiyTg \S_e]mét hod descri bed abqve. The pr¢ducts
were verified by accyrat 3 i and 1H NVR. The tabl e |30 bel ow shows the
structure of [the freeg @ and_t he observed accurate|mass (M+ |[1).
10 MM 2005 WO 02/46190 | USGIL/ 46582 Exanpl e Nunbeér Structuré of
Free Base Acg¢urate mgss (obs.) \NH2 NI N 6 420.207f O NO NH 2 CF~
NI NN 7 1{434'¥234 0--1 Arr N9 CH3 493.2025
N//
i o
g
-
16 O\\“'u 498.2195
o
HG
(i o,
NS "\)_/—/
17 L 504.1861
o
o=
F
F
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INNN 8 --\~NICF~ 435.2196 0 O-WMN CF~ 0 40 10 MAY 201) Y\?PUS

02/ 461306 Fﬁggéﬁ@%/ 46582 Exanpl e Accurate Mass Nunber Struc ure Free
Base (obs NIIl NN 9 448.2387 0-11 C-%-\,

N N 10 468.2075 0 0O N 474.1625 1--0 0 41 1 0 MAY 2005 V\D 02/ 46190

PCT/ USQJ/ 46588
Example : Accurate Mass
Number Structure of Free Base (obs.)
18 518.2210
19 518.2243

\ |
20 1 . 519.2158
Y
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Exanpl e Structure of Free Base Accurate Mass Nunber (Obs hUI\P‘I‘iAYllgﬂﬁ
482. 2287 oMk /01, N N 13 486.1967 1-0 F CP6 14 0O 493.%(;}2@501/4%3}0 MAY
2005 WD 02/46190 PCT[USO /46582 Exanpl e Accurate Mass unmber
Structure of Free Base (obs.) N 15 0-\-N 493.2025 No C, 16

498.2195 S~o Hxamplell/ Lo 50471861 F F 43 I0 NAY 200H
Numblilre Stmcture of Free Base Accu(r:;:-;wass
<o cH,
TN
Ty
21 536.1917
T o,
Sy
= hL\
22 Yo
o= 544.2384
N,
= N\>_/ﬁ
23 oj{ _o , 546.1852
,; =0
i
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WO 02/ 46190 PCTI USO /46582 Exanple Structure of Free Base Agg

Nunber oghggm N O 18 518.2210 \,o0 O s 19 0-\-N 518, 2243
0-~-N 519. 21 OA~0 44 10 NAY 2005 WD 02/ 46190 PCTI USOP¥ HE8846882anpl e
Accurate Mass Nunber Structure of Free Base (obs.) cit N 21 NO
536.1917 O IIE(x': |:l E_--0 22 OA 544.2384 N1, 23 1-0 546.1852 0 Cl%
Nuar‘:g:; Structure of Free Base Accirglbt:;\ﬂass
& o,
s
L L\
24 0,2‘ =0 5521874
F. b
FXF
Lo o
5' ~
qu
=0
25 4 | 615.2848
.
NH, CH, Chiral
- ,\\\
26 542.2779
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45. 10 MM 2005 WD 02/46190 PCTI USQ / 46582 Exanpl e Accur at e] {¥ 7005
Nunber e of Free Base (obs.) N 24 0' 552.1874 F

615. 283@56”%\#1& N 26 542.2779 ~OH 46 10 MM 2005 %”g‘?/‘ﬁéigo
PCT[ US01/ 46582 Exarrpl es 27 - 39 Part A Using the general nethod of
Part A of Exanples 6 - 26, 4-piperidineednol (10 g, 77.4 mmol) was
reacted with di-lert-butyl dicarfbnaipies17397 91 81.3 ninol) to provide

1 13.1 5 gp %It tert-butyl 4-(2-hydroxyethyl)piperidine- | -carboxylate as
“a clear ol APart ]B lodine (7.97 g) was added 'in three portions to a

sol ution of i rrUﬁlﬁgﬂic%cﬁs?alfiﬂetﬁbd&‘?aﬂtAMa)ngﬁz@@ QB'@B@QN&H&@HM(’?@& .

(14.98 g, Z)?Z rIm) i n dichl otromet haric m nut
sol ution fpeolhwasaescid withdir PéTh“‘YAd!CFdeil&Eh(laﬁcg, ﬁbﬂ hzmel) (omﬁ? le3mhs
ver ni ght ENpra TaAE “{?%%“@?)Pv%ésﬁl%&a&%%@%% 3°FheH on vas stirrec
at anbi enPat Bnperature for hr. Tle reaction
Iodine (7.97 g) was added in three portions to a solution of imidazole (3.89 g, 57.1
mmol) and triphenylphosphine (14.98 g, 57.1 mmol) in dichloromethane (350 mL). After
5 minutes a solution of the materjal from Part A in dichloromethane (70 mL) was added.
10 The reaction mixture was stirred at ambient temperature overni ght. More iodine (7.97 g)
was added and the reaction was stirred at ambient temperature for 1 hr. The reaction
rrﬁxturc was washed with saturated sodium thiosulfate (2X) and brine, dried over sodium
sulfate, filtered and then concentrated under reduced pressure to provide an oily residue.
The residue was purified by column chromatography (silica gel eluting with 20% ethy!
15 acetate in hexanes) to provide 15.52 g of tert-butyl 4-(2-iodoethyl)piperidine-1-
carboxylate as a pale yellow oil.
Pant C
Under a nitrogen atmosphere, 2-(1H-imidazo{4,5-c]quinolin-1-yl)butan-1-o0l (6.5 g,
26.9 mmol) was added in three portions to a suépension of sodinm hydride (1.4 g of 60%,
20 35.0 mmol) in arihydrous N,N-dimethylformamide. The reaction mixture was allowed to
stir for 45 minutes by which time gas evolution had ceased. Zert-butyl 4-(2-
10doethyl)piperidine-1-carboxylate (10.05 g, 29.6 mmol) was added dropw;aise over a
period of 15 minutes. The reaction mixture was allowed to stir at ambient temperature for
2.5 hrs; then it was heated to 100°C and stirred overnight. Analysis by HPLC showed that
25 the reaction was about 35% complete. Saturated ammoninm chioride solution was added,
the resulting mixture was allowed to stir for 20 minutes and then it was extracted with
ethyl acetate (2X). The ethyl acetate extracts were washed with water (2X) and then with
brine, combined, dried over sodium sulfate, filtered and then concentrated under reduced
pressure to provide a brown cil. The oil was purified by column chromatography (silica
30 gel eluting sequentially with 30% ethyl acetate in hexanes, 50% ethyl acetate in hexanes,
* and ethyl acetate) to provide 2.2 g of zerz-butyl 4-{2-[2-(1H-imidazo[4,5-c]quinolin-1-
yDbutoxylethyl} piperidine-1-carboxylate.
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in ixture was washed with saturated sodiumthiosulfate (2X) and bri ne,
dried §¥6r agﬂbun1 sulfate, filtered and then concentrated uhOé&4AY 2005
reduced présstre to provide an oily residue. The resi duBCHASOI4H58Z | ed
by col umm chromatography (silica gel eluting with 20% et hyl 15 acetate
i n hexanes) to provide 15.52 g of tert-butyl

4- (2-i odo@etiyd ) pi pefi di ne-1- carboxylate as a pale yellowoil. Part C

Und it h
5T ol aE ERRRET Biostgiompie - 2500t dpatr o v
added in bhidized Roprbias ferl-Butil ﬁ{@pﬁﬁn%;-%-Hiﬁﬁﬂgicgﬂba%?’c@%ﬁﬁ@-l(1- 4 g of

60% 20 313.0 rrg%)é) I n anhydrous di met hyl fo he reaction

m xt ur e wEBPUPREHRE) pigending-f-carhpxyiame ad amniles” by whi ch time gas evol uti on
had oeasegygert-butyl 4-(2 iodoetbyl)piperidine- | -carboxylate (10.05
g, 29.6 mmol) was added dropwi se over a period of 15 mnutes. the
reaction m xt uAmmomiunahydoxde $odutivhi(20 @iL) endadial td LoMeioalof iR haéral 2. 5

hrs; th ' heat.ed t0.,100 tirred ight. Analysis by HPLC

chowed ¢ naP AR BBt itren e Codrld. i ssbuioe sh e cetorda (OPhecst @mebn um

chlori de malichioromewane @O wastaBSed'oRerd pdridd ogis’%%; 1’f§s1."’ﬁ1%r@§uin9)‘é?;%lz%§ic stir
hy :

for 20 mnutes and then it was extracted with et acetate The
et hyl acefcagiondpxnue vas dloved jagivoremighth Thetreactipe Mixtamedvasiddntedmith
bring, coplbRefim Mg (ALY TAERYaTe 1IN fate. fhltered and then
concentrated under rsedﬁceﬁamgﬁgiésurytcggiﬁ%%ﬁ i 5Ye8 IR SIS | vias
purified tigenelayemwediredavergodinmysulfate) filered3Mdaken cohttnbigd Seded edduial | v

with 30% | .acetate .in hexanes, 50%.ethyl acetate_ in hexanes, @ And
et hyl ace(ﬁ}g%e t? groﬁ?%eﬁ 138‘_”5.3 sbeﬁﬁ’s ’P%tF’E“ﬁB‘{i‘F?P" ed y colurnn chromatography

2-[ 2- (1 H it gelafuicy Akt Sthh el avonilekoi0uloBh e e iRl
-carboxylate., 47 WD 02/46190 10 2005 PCT/ USQO /46582 art ?JSI ng
the generBPVided Qegriderintii{dd2-64-emipg-1Bhimidagol4, frelquinobinilal from Part C

was 150xi dinnieh IRl L

PP e i S pided ﬁf‘g‘ij‘é}%ﬁuﬁsﬁékiyﬁl}?"f’ glassy foam.

Yl ) but oxyRastly| | pi peri di ne- 1- earboxyl ate as an oil. 5 Part E Ammoni um
hydr oxi de sol yt | 20.. L s added to a solution of the ymaterial
fromPart D i ﬁﬁﬁc# gh%orn gt %%"E‘g’lﬁ”m".”"}!@o|%H'@ﬁ(‘*&m{’?ﬁ{?ﬁﬁ%ﬁﬁde
(0.99 g, dqdnetirel -yhbutoxylethyl}piperidine-1-carboxylate (1.00 g, 2.1 mmol) and 2N

ethanolic hydrochloric acid (10 ml, 20 mmol) were combimed and the solution was stirred

20 at ambient temperature for 14 hours. The solvent was removed in vacuo and the resulting
tan solid was dissolved in water. Saturated aqueous sodium carbonate was added until the
pH reached 10. After extraction with dichloromethane (3X), the organic fractions were
cc_)mbined, washed with brine, dried (Na,S0,), filtered, and the majority of the solvent was

_ . removed in vacuo. Hexane was added to form a precipitate. Vacuum filtration yielded 0.5

25 g of 1-{1-[(2-piperidin-4-ylethoxy)methyl]propyl} -1 H-imidazo[4,5-c]quinolin-4-amine as
a tan powder.

'H-NMR (300MHz, DMSO-dg) : 8 8.34 (bs, 1H), 8.19 (d, J = 8.49, 1H), 7.61 (dd; J = 8.31,
1.13, 1H), 7.45-7.39 (m, 1H), 7.25-7.19 (m, 1H), 6.55 (s, 2H), 5.25-5.15 (m, 1H), 4.00-
3.80 (m, 2H), 3.5-3.3 (m, 2H), 2.8-2.64 (m, 2H), 2.22-2.11 (m, 2H), 2.09-1.99 (m, 2H),

30 1.8-1.63 (bs, 1H), 1.37-1.0 (m, 5H), 0.95-0.7 (m, 5H);

C-NMR (75MHz, DMSO-dg): § 152.8, 145.8, 140.6, 133.0, 127.8, 127.0, 126.9, 12123,
121.0, 115.5, 71.8, 68.1, 58.4,46.1, 36.3, 33.1, 32.7, 24.5, 9.9;
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in dichloromethane (10 mL) was added over a period of 5 m L@ MAY 200Be
resul ti i sic reaction mxture was allowed to sti rpcqyﬁgqh L - The
reaction nmxture was diluted with 10 chl orof orm and sat Jriaf s 88 um
bi carbonat e sol ution.” The | ayers were separated. The organic |ayer was
dried over sodiumsulfate, filtered and then concentrated under reduced
pressure MS (Phoniedé68 341 Gab2¢Fcaded fTCsHaMI@x i al was purified by col um
‘ chr_omatog%a y (silica gel eluting first with 50% et hyl acetate in -
hexanes a hen with ethyl acetate) to provide 1.0 g of tert-butyl
4-f 2-[ 2- (4- anfHeQoiipournids ixithe elble Sele¥ WeiePpdpard hecotding to the synthetic
- yl) but oxy] et h I%ﬁpi peridi ne-I|-carboxyl ate as pale yell ow gl assy foam
Part F Un@eﬁhmio tary GheiRepchions$aheme I abayq uspgthe following general method.

4- (2] 2- (4- amiRrQ- fx ] +hs :

G ool 1 1 1. y1 S GEATLRAR & he sutymol plorde (1.1 o0 was aded fp e fst g

m nol ) -anchnRiings scdwteini of 1k{lei(Dpipendind-ydahakyjri@hyllprod} AHaimidazefds-

conmbi ned and t,he, sol ution s..stbirred 20 at..aghien enperature . for 14
our s, ThOICEIEA RN PRl BRiirobEba ! e Rl ube PRESPRHMmALCl | g
was di ssofheeplaced onailshiker Sdrbbiérit Sen R B 20 Bl THY RO remoRsd tydded
until the pH reached, 10. After extraction.wth dichloronethane (3X)

" the or ganYasuwp sexifiigatione The residysvres guriligddy seminpreparptiye P LG psipgjthe
(Nazg04) , mbinbd Qés%e&?ﬂgvet. hihe dﬁ%fstv)éré)'jeﬁ}igfb}sﬁﬂcﬁﬁfgmmsm " IR OTh
vacuo. Hexane was added to fdrma precipitat'e. Vacuumfiltration

yi el ded OtabledBlowy shbws thefstructure of the free base and the observed accurate mass

1-[(2-pip riﬂhn-&'yl et hoxy) net byl ] propyl ) - I B hni dazo[ 4, 5-c] qui nol i n-4-a
m ne as tan powder. 'H NWVR (300MHz, DMSO-d6): 5 8.34 (bs, I H), 8.19
(d, J =8.49, 1 H, 7.61 (dd, J =8.31, 1.13, IH, 7.45-7.39 (m IH,
7.25-7.19 (in, 111), 6.55 (s, 2H), 5.25-5.15 (m 1H), 4.00- 3.80 (m
2H), 3.5-3.3 (in, 2H), 2.8-2.64 (m 2H), 2.22-2.11 (in, 2H), 2.09-1.99
(m 2H), 30 1.8-1.63 (bs, IM 1.37-1.0 (m 5H), 0.95-0.7 (in, 5H);
13C_NMVR (75Nc1z, DVSQA): 8

152. 8, 145. 8, 140. 6, 133.0, 127.8,127.0, 126.9,121.3, 121.0, 115.5, 71.8,
68.1, 5 8.4, 46.1, 36.3, 33.1, 32.7, 24.5, 9.9; 48 10 WM 2005 WO

02/ 46190 PCTI US01146582 Ms (C1) mle 3682459 (368.2450 caled for
C21H30N5O). Part G The conmpounds in the table bel ow were prepared
according to the synthetic
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met hod of step (7) of Reaction Schene Il above using the fof{)ma 1615
gener al %éggﬁn 5 The sul fonyl chloride or the sulfanoyl chloride (1. |
eq.) wasld to a test tube containing a solution of PCT/USB1/46582

| -fl-[(2-piperidin-4-ylethoxy)nethyl]propyl)-IHimdazo(4, 5- :
c) qui nol i n4- g-m nc ;25 nmg) in_dichloronethane (5 nk). The test tube wa
capped and | heamgd aced on a shaker at_anpi ent tenperat hr .
The sol vent mwambermpved by vac 'ﬁ'ﬁx\"r@é’ﬁﬁ?? TWati on. The reﬁﬁgg
purified by [sem -preparatiye BPLC using the 10 net hod i
The productsf were verified by accurate mass and 'H NNUY Tle table
bel ow shows |t he structurg nhe fi m base and the obser|ved accur
mass (MrH) . |49 10 MAY ?0 V\@OZ/ 46190 PCTf USO / 46582 |[Exanpl e Agcurate
Mass Numberj Structpre Freg Base (obs.) NN-~ NN N 27 ho 474. 2531
0O CHS ~'-CN 11 CN {-s Ct iy NF~ NN \> N 28 CH3 475,2483 {~J_N

‘Gt O
27 474.2531

28 ho 475.2483

L
O o,
NH,
N XN,
DR
22N
29 \ : 4882647
CH, o
O 3
N\ﬁ{"\/\/
0
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NH2 NN N 29 488.2647 0 1 0 CH3 CH3 ~1-0 N-41--/-/

0 15bMAb 1y

2005 / 90 PCT[USO /46582 Exanple Structure of Fr
Accuralcﬁ) %@Q&Nunber (obs.) N-6 NN \> N 30 508. 25%”@?2“82 NF~
N 31 514.1924 CF~ 0 S| D) NHZ N
it:ar'nnbpelre Structure of Free Base ' Acm.;r:tt):;vi 953
' NH,
NN
>
N
30 2\\0 508.2349
% )
0
]
O
NH,
N
TS
A
31
(0 514.1924
H, N o
Mé/ S
| S
NH,
N
S
2 N
ho '
32 eH, . 526.2241
\
' it
: o}
F
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\> N 32 (CH 526.2241 0 F 51 10 MAY 2005 WO 02/46190

PCT[ Us%h%%égé"aanpl e Structure of Free Base Accurate Mass Nunber
(obs.) 533.2315 1-04 0 \\N N N 34 0 538.2477 PQI/UH)1/46583__ C
017 /~~1Cl% 00 NI NN 35 544.2166 6~ 0 ,-, S0 0 -F F 52
E\i):f::bl;:f Structure of Free Base Accu(r:tt: .;\ﬁass
NH,
N
A
O
33 o lc o 533.2315
\ ]
]
) O
\
hH,
XN,
PR
N
34 i\\O\\\C 538.2477
D
]
" o
Is] o
NH,
NN
PN
N
35 h 5442166
% 0
-
7 :
_ F

10 MAY 2005
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10 MAY 7005 WD 02/ 46190 PCT/ USQ / 46582 Exanpl e Accurate Masd 0 M&IAS:
Struct yy ee Base ((bs.) 36 CF~ 559.2493 0 2 NN ,@@, 5
586. 21 6&?%61({) CH3 0 Nf~ NN N 38 0 CH3 592.2144 l{l%é &3596 53
10 MAY 2005 WD 02146190 PCTIUSQO /46582 Exanpi ' e Accurate Mss

Nunmber Structure of Free Base (obs.) NN \> 39 N Y 655.3173 11 0 CH3

Example Accurate Mass
Nurnber Structure of Free Base (obs.)

36 CH, o 550.2493
N i
i :
‘ 0

s
37 . }W ' 586.2166 (1)

38 tH, o 592.2144
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Exanples 40 -49 Part A5 A solution of tert-butyl
qui nol i n-4 yl)am nol et boxy) etbyl carbamat e
of toluene was treated wth triethylort

2-12-[
nmol )
m,
portion of

adioucl

28.0 mml ) and the reaction mxture was heated to

ridini

10 MAY 2005

6.92 g, 20.0
’H?‘H&f‘&m. 65
reflux. A 100 ng
um hydrochl oride was then added and refl uxi ng was

conti nued fd
reduced pres

r Exariple
s Nurpber 1

| e reaction,,was t@gn oncentrated tjcEurt@RSss| under
D The residg%mﬁﬂgo f%%%?sed in 200 ofoeb$H2C| 2 and

washed with’
dried over N
was di ssol ve
charcoal . TH
of tert- but
-yl ) et hoxy] e
sol uti on of .
yl ) et hoxyl et
treated wtth
t he reacti of
the layers \
brine then (

sat ur at
la2S04 a
din 20
e hot s
yl 2-]2
t byl car
t erggbut
byl car b

MCPBA

m Xt ur
\ere sep
Iri ed ov

bar nat l'i ght yellow 15 syrup.
vl 2-12-71 :fi\cc@z 4, 5-cjquinoli Ti -
amate (5.25 g, ?‘-jgzagf' 0 &
e was 20 treated with saturated RAH(

arated. The organic
er

ed NaliCO3, H20 and brine. The organic portiop was
hd coplentrated to give a green oil{ 7he green oi
D nﬂjo t MeOH and treated with 10 g of activated
o] s filtered and concentrategd to give{5.25 g
(1 o[ 4,5-c]quinolin- |

as Part B A

| -

o 528G 2
rring ove
003 sol ut

hed with

4.60 g of

m
e

was
' ni ght
bn and
H?0 and

g

(77% 3.63 g, 16. T sti
portion was was

Na2SO4 and concentrated to give

ten- but yl
2-[2- (5- oxi ; i s vl carbhana

a light brown foam 54 | U MAY 1005 WO 02146190 PCT[USO /46582 Part C
A solution of ferl-butyl 2-12-(5-oxido- |Himdazo[4,5-c]quinolin-I-

yl )-et hoxy] et hyl carhamate (4.60 g,Exemplesdfirdd in 150 nlL of

1, 2-di chl pypgt hane was heated to 80 *C and treated with 10 nL of
concentrated NI -140H solution. To the rapidly 5 stirred solution was
added solid p-A eblusoresireftdnpl 2 [(B-amiaofuinolih-44, 24.2 mmol ) over a 10

 Concent r St MEREARON B Ratehie it Erad  ERioBin hhns Yliemroetfaued) an

beat i ng waith aistiyldrtitorinate (3.6 .ml., 28.0 mmol) and the reaction mixture was heated to
reflux. A 108 mg portion of pyridinium hydrochloride was then added and refluxing was

e as

continued for 2 h. The reaction was then concentrated to dryness under reduced pressure.
The resi_due was dissolved in 200 mL of CH;C); and washed with saturated NaHCO;, H;O
and brine. The organic portion was dried over Na;SO,4 and concentrated to give a green

- oil. The green oil was dissolved in 200 mL of hot MeOH and treated with 10 g of
activated charcoal. The hot solution was filtered and concentrated to give 5.25 g of tert-
butyl 2-[2-(1H-imidazo]4,5-c]quinolin-1-yljethoxy]ethylcarbamate as a light yellow
syrup.
Part B

A solution of fert-buty] 2-[2-(1H-imidazof4,5-c]quinolin-1-

ylethoxylethylcarbamate (5.25 g, 14.7 mmol) in 200 mL of CH,Cl, was treated with
MCPBA (77%, 3.63 g, 16.3 mmol). After stirring overnight, the reaction mixture was

10

15

20 treated with saturated NaHCOQ; solution and the layers were separated. The organic
portion was washed with H,O and brine then dried over Na;SO,'; and concentrated to give
4.60 g of zert-butyl 2-[2-(5-oxido-1H-imidazo{4,5-c]quinolin- 1-yl)ethoxy]ethylcarbamate

as a light brown foam.
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The reaction m xture was then cooled and treated with 100 nLWfMMg;Z.

The reqg d2¥g1o0m xture was then washed with H20, 1% Na2 ion (3
and bri ne. T}l"le organic 10 portion was dried over NaZqunglﬁgbmdagp

concentrated to give 4.56 g of tert-butyl 2-[2-(4- am no- '
| Him dazo[4,5-c]quinolin- | -yl)ethoxy]etbylcarbamate as a |ight brown
foam PaF#ID Yert-butyl

2-[ 2- (4-am no- £ A ] ekl i =1 b ' t byl caThamat e
(456 g, 12, 3 weoaySoR AT Ebly b PLEAR | Biridkoaf s Py, C2t ed i th 30
mL of 2M Higthoxy]sthylvafbaditedd 40 tgh &2 4rimxtolirie 1 st Bdickloroetbhd saswi t h
stirring. PSR the reagtjon mxture caoncentrated to give a
sol i d. Thléeéééﬁ %(?\fvg@dttﬁafqgr‘ﬂﬁb W’Pﬁ"%@t@f%ﬁéswn%ﬂ- diodhe prlyer ed
to gbve tiliere@EdhistwaSdBEPsdid G BRBAREHS GAlrde (I."?? ffzﬁf"n@&?’i)eov\éﬁsldmde

I d I 50 n, ogi-l treating

by dissolving the hydrochloride salt in ] 20" and
wi th 5 mm@gpedeshcBistrpaction misiprrOoMes teated with en additorsh2 myi oficoneestratzd r act ed

with CH2 - COITDI r hc layers re.dried over
Na2SO4 ang cl on%sé%ngngah %&gﬁllg%len I.ﬂg%&gq'%%d%?’? %gaung)(\{as oot 7 5 5 ,
ponder | NS 212 (Mt Eh e R L 200 M OCTD) o Oh e
powder. N + +: ", . . , = 8.
Hz, | H) ;ml%‘P’é“‘st%Me‘r WIR_v\Dhcﬁ ."%’S 'J(\%R 1%031%3@9:1891&@0“ (X )gnd bring4 The prganic 1) ;
7.320(mM pbridn wasHdied SverNd; L % Doyt 244t J =
o500 2 nl_?i;' 342 (t ,A‘J%_G)“:#g.c%n&ﬁzbfm%dtso)g?" %‘%g?ft,e%b“?ﬁ 2 (é-lz, 2 11):
1. 10 ( hrangne-dHqmmdazo[pgr¢lqEngline 1 wbethowietbyléambaniate ssblight beivavfoarr e :
prepared @gggerding to the synthetic nethod of step (7) of Reaction
Schene 11 above using the follow ng general nethod.

1- g 2- (2- Ai ni EJettmw)Edﬂ-ltw-lalnind%H?ﬁtﬁaz;@{,é—pﬁuﬁioﬁiungnﬁbdgfb%yﬁﬂiymﬁrﬂa%&egg) .
and | 30 Vi 2- rolidinone.( re, C ined.in a test tube an
t hen heat(gkﬁh@'igﬁ?& at e ‘“P@eg%ﬁ’."d% ﬁy@g%tﬁq%&ﬁ?teﬁh‘@wmjoH&Maﬁlori de
(1. 15eq. )inBGH ahdthe atdest was HebRd teefnt WhBstimilg Afes] hihdRaMRS nadhRred

and t hen vPl aced on shaker at anbi ent tenperature for 20 hr. The 55 10
MAY 2005 WaRerersntsadle epeerd 1oddy /The 58 was titarted paith has fold §1 0ymiand um

cent ri f uggteleano 51'1}9 Che PRSI Ss tﬁ@ﬁycﬁ&fhikfddg dalDYTHR GPe ball ﬁﬁ%f&eibge HPLC
using the nethod described .above. Ile products were verified by

accur at e diselying e hydraghirride alt ingif el o Omwrdiieatng with § tnlucfapneentited he
free basemi Ihg aqueous suspension was extracted with CH,Cly (5 X 50 mL). The

20 combmed organic layers were dried over Na,SO4 and concentrated to give 1.35 g of 1-[2-

(2-aminoethoxy)ethyl]-1H-imidazo[4,5-c]guinolin-4-amine as a tan powder.
MS 272 (M + H);
THNMR (300 MHz, CDCL) 6 7.98 (d, J = 8.2 Hz, 1 H); 7.88 (s, 1 H); 7.84 (d,J=8.4Hz,
1 H); 7.54 (m, 1 H); 7.32 (m, 1 H); 5.43 (5, 2 H)y, 474 (t, J=52Hz,2 H); 397 (t,/J=5.2
25 Hz,2H);3.42(t,J= 5.1 Hz, 2 H); 2.78 (t, J = 5.1 Hz, 2 H); 1.10 (brs, 2 H).
PartE
The compounds in the table below were prepafed according to the synthetic
method of step (7) of Reaction Scheme II above using the following general method.
1-[2-(2-Aminoethoxy)ethyl]-1H-imidazo[4,5-c]quinolin-4-amine (20 mg) and 1-
30 methyl-2-pyrrolidinone (5 mL) were combined in a test tube and then heated and sonicated
to provide a solution. The sulfony! chloride (1.1 eq.)} was then added to the test tube. The
test tube was capped and then placed on a shaker at ambient temperature for 20 hr. The

55



observed accurate mass (M + H). 5 Exanple Structure of Free 18244 2005

(obs.) N 43 442.1572

(obs.)

Accurat‘gol}{?éﬁlgoNunber &H2 N N 40 392.1781 CH3 N--CN H2 41
412. 146 NNO 42 |'o 430.1348 O~ 56 10 MAY 2005PCH@Sop4648% 90
PCTI USO / 46582 Exanpl e Structure of Free Base Accurate Mass
1% &H2 N 44 448.1259 F &'2 N

Nunmber

solvent was removed by vacuum centrifugation. The residue was purified by semi-

preparative HPLC using the method described above. The products were verified by

accurate mass gnd "HNMR. The table below shows the structire of the free base and the
observed accurate mass (M + H),

5
Example
Number Structure of Free Base Accu(:)a;::ﬂass
NH,-
N RN
1 >
= N\j
Y .
40 \\\ 392.1781
B —;0 v ."
o-'ﬂ\\\ .
CH,
NH,
N e
i . S
= N\\\
41 °‘L 412.1468
. "{50
Oﬁb
NH,
RN
LD
N
42 \\\,t 430.1348
o”.’?’o
F
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45 462.1571 0~ 5 57 10 MAY 2005 WD 02/ 46190 PCTI USQ / 46582 Ué@n@ﬂ%

Struct
kF F FW(N'IZ"“

ree Base Accurate Mass
0 47 488.1722 NH~ N |

Number (obs.) NH
48 0 490. 1224 O~

’Pciﬁ’S%?’???g 58 10

MAY 2005 WD 02146190 PCT][ USO|/46582 Exanpl e Structure of Free Base

Accurate Mass Nunber (obs.' N 49 ~O 496.1230 O, F O
Example Structure of Free Base Accurate Mass
Number {obs.)
NH,
i Q
e
ox
43 qu,o 4421572
>:(_ )
HC
NH,
NN
l '>H
44 N 448.1259
D/
F
F
45- 462.1571
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FXF:BmmﬂeSOS UMM?Q
N-[ 10- QQ 2 met byl -1 H1i ni dazo[ 4, 5-c] qui nolin-1-yl)4, 7-di oxadecyl ]
- 5-di ne?byﬂanlnonaphthalene | -sulfonanide H2 N N O NIPFT®§¢E@§&P

in

Part A 10 4, 7- D oxadecane-1, 10-di amne (32.6 g, 0.185 nole)

acetonitrile (100 nL) was

added dro
acetonitr
59 10 W
reaction
with dich
with wat

chr omat ogf

i ncreasin
0- anmi no-4
Vi scous o
2.80 (2H,
m, 3.47

7.08 Hz
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2, 4-di chl
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in one po
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| eyl M)

chl ori de
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3.

7.49 (overlapp;
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qu|noI|e (2.71 g,

The conbi ned extracts
The oil was purif

provide 4.6 g of N5

3) 1.65 (2H qU|n)
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extracte
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ont ai ni ng
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A solution of N-(I O-anfiio4,7-di oxadecyl)-5-di net hyl am noﬂa@mehwﬂﬁene-
| -sulfonamde 15 (4.6 g, 0.0 1159 nole) in toluene (6 s s@dded
dropvvi‘g‘é%\’lﬁql% mai ntai ning the tenperature bel ow 10*C e reaction
was stirred at 2 - YCfor 4 hrs and at a room tenperature of 210C
overnight (18 hours). Thin | ayer_ chromat ography (diclooropethane:

et hanol ) [showgslea [t race of the am ne starting material | Beturaggdasgogt |y
a bright &,ﬁﬁ%srot at the %ﬁ?fé?eg%? assumed tao_be thebsidditilon
product. JThe tol ugne wag, renoved by 20 rotary evaporation to providge a

viscous ¢il. The ail vva pur|f|ed by colurnn chromat ography (siliga
gel , dicIroromettpane/ T e ) to provide 2.4 g of N 1 0-(2-chlgro-
3-ni troAqqui nol i nyl) - di oxadecyl ]- 5-di net hyl ani nonapht hal erje- I
-sul fonarfi de. 25 '|H ) 1. 62 (2H, quin), 2.05 (2H, quin), 2.87
(6H, s), {3.03 (2H, , 347( 3.55 (2H, m, 3.65 (2H m, 3.73
(2H, t, §.37 H2), 575(1H 1, 9Hzl\r|'H), 6.91 (1 pdz,

, t' 4.76 _
NM  7.15{(1H4ed, 7.32 Hz), 7.30 (, 44° ), 7.50 (2H, overl apfi®igt), 17. 62
(IH, m,-7.82 (IH, d, 7.44 Hz), (IH, d, 8.54 Hz)] 8.22 (IH, Hr),
8.29 (IH(jd, 8.42),} 8.52 (IN, d, B.Hz). 30 Part C Material fromjPart
B (2.2 g,/] 0.003 54 nole) was di ssol ed in ethanol (150(nmL). Catal y{st
(about | jg of 5% RVC) was added ant;l»(t he m xture was hydrogenat ed ugi ng
~a Parr g0 10 MAY (2005 WD 02/ 46190 PCT/ US01146582 apparatus for 30
m nut es. |Thin | aydr chromat ography (et hyI acetate: hexane 1: 1) shgwed
t hat t he reacti-on-was—eerplete—Hhe—t+eacttromrmxture was fTtTtered to
renove the catalyst and the filtrate was evaporated to prOV| de a
sticky solid which was shown by NTNMto be crude
N-[ 10- ( 3- am no- 2- cbl or o- 4- qui nol i nyl ) anm no4, 7- di oxadecylj-5 5
di met hyl am nonapht hal ene-1 -sul f bn e 50t was used without further

gﬂlr In;I cgt |8(7)n( &[lﬁ@%&ﬁ?QQ&%HE 14 51c]§91n6l¥ﬂ-184)q4/"7-|3)oxa&cc9g3( (2%%1

m, 3.62 (211, t~ 5.62 rﬁzylunemymm@ma@hmal(rmL-squna@ldq\le ), 5.85 (111,
br s, NH, 7.11 (IH d, J = 4,32 Hz), 7.35 (IH 'in), 7.44 - 7.48 (311,
in), 7.82 (Il-L 10 d), 8.18 (I*H, dd, J = 1.1, 7.2 Hz), 8.30 (IH, d,
8.66 Hz), 8.49 (IH, d, 8.54 N 13C NVR (125 NI Hz) 28.48 (CH2), 30.08
' (cH2), 41.93 (CH2), 45. 27 ( 28 (CH2),

c
NH
0=8=0
N—
s
Part A
10 4,7-Dioxadecane-1,10-diamine (32.6 g, 0.185 mole) in acetonitrile (100 mL) was

chilled in an ice bath. To this was slowly added dropwise dansyl chloride (5 g, 0.0185
mole) dissolved in acetenitrile (60 mL) over a 20 min. period. Stirring in an ice bath was
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69. 75 (CH2), 69.83 (Cl-12), 70.08 (CH2), 70.38 (CH2), 114.99 (1%@%

(Cl-1), (CM 123.02 (CH), 123.50 (C), 125.67 (CID, 1
128. 01 Yé@%"%s 57 (C) 128.67 (CM 129.22 (CH), 129. 52P¢XPS0144658274

(Q, 130.09 (M 134.72 (C), 137.0 (C), 15 141.82 (O, 142.03 (O,
151.75 (Q Part D A portion (I g, 1.708 mol) of the material from Part

C di ssaintimskd for 1.5 &f. Thbyedted
R e e T N

i ce-bath to_ abo H&Hg
1. 78 mi nol UREE diehlgrametiane (3% HY miph dhy combivedstracts wivecvasBEl with
el ot e\ Yatbl @idbied ) fe MR TROLR YALD Y Gddl bR e A SR i el

tetrahydrofaran. Standing in arr
hygr os COpI f’cl,')tmgPMQ 40Bb)smlacmmmgbmrehamgfa)noumsﬁema9% provRIeagesse.- t hat

this cetarni do- 2- chl or o-
qui no nyI ?am no- Q%' ﬁ%ﬁgkgéﬁﬁnféglawﬁwaé‘?‘ﬁ1%#8%*5&#%‘65@5gilf onam
I de hydrochloride together with an-undeterm ned anount of starting
mat eri al . sol carried on to Part E w thout additional
purificati MP@ R’Eﬂ?ﬁ@aﬁd&é (2Hj ‘ﬂUiJF)r b (3 quib),Rekd (AHsts 6159a1),i287r y
150G i1 & ot o g LT ® GHE R U6 00 AL T 8B S5 2
t hen concéf®+al®dH, ih~ 7.88 Ha)el.0ks 748 fdierlahing miltipless] 2 8. 2406k, $80Y »ed
30 npgerialy %%{i\kbg@i/@d ﬁf“’&‘ ion. The filtrate was concentr at ed

e Uritie

and the residu Iurm chr omat ogr aphy (silica gel;

et hanol / diPettlBor onet hane) to provide 0.45 g of a brown oil. 61 10 MAY
2005 WD 02/46190 ‘PCTI }Jfgc{gém?% H NVR_.(400 MRZ, CDC13) 1.53 (2H, t,

7.08 Hz), 2. 053“( ; ?‘@’%FHIE?QWBPIWB(?('@F&,O%}S mpley in toRiene (1005. 98

laz)N 3. 30 ngag)azs;%boleg%oo( 4520 el bl ’@néﬁy;k%g? fﬁgﬁw&%@zﬁ%m@; polah O ©°
(314, m, A7 Softiop)ofN- @O-agmg)%@-dm;)adecpl)%dl(dc&yladun(ﬁaﬂ}&hdﬂl)e 1-&iifdGarhidel, . d,
\7\@231tjr_1i)r\ pur %4? gyh_‘ig n%e) %é)gueer r mang‘gaﬁ ““y’@‘? %'OE‘WF% %@F’é?ﬁﬂ%"l“ésl mraltger ;al
Bondapak Gn]r&mlzei'bchw 10XV, ihe eeaptias wamirnetat 1 257 bodh8 ahd &R théker s,
Mlford, Mxo'}}perature of 21°C overnight (18 hours). Thin layer chromatography (dichloromethane:

ethanol) showed a trace of the amine starting material, but was mostly a bright yellow spot

at the solvent front assumed to be the addition product. The toluene was removed by

20 rotary evaporation to provide a viscous oil. The oil was purified by column
chromatography (silica gel, dichloromethane/ethanol) to provide 2.4 g of N-[10-(2-chloro-
3-nitro-4-quinolinyl)amino-4,7-dioxadecyl]-

S-dimethylaminonaphthalene-1-sulfonamide.

25 '"H-NMR (CDCB) 1.62 (2H, quin), 2.05 (2H, quin), 2.87 (6H, s), 3.03 (2H, m), 3.47 (4H,
m), 3.55 (2H, m), 3.65 (2H, m), 3.73 (2H, t, 5.37 Hz), 5.75 (1H, 1, 4.39 Hz,NH), 6.51 (1H,
t,4.76 Hz, NH), 7.15 (1H, d, 7.32 Hz), 7.30 (1H, m), 7.50 (2H, overlapping 1), 7.62 (1H,
m),7.82 (1H, d, 7.44 Hz), 7.88 (1H, d, 8.54 Hz), 8.22 (1H, m ), 8.29 (1H,d, 8.42), 8.52
(TH, 4, 8.06 Hz).

30 Part C ,

Material from Part B (2.2 g, 0.00357 mole) was dissolved in ethano} (150 mL).

Catalyst (about 1 g of 5% P/C) was added and the mixture was hydrogenated using a Parr
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eluting with a conposite gradient of acetonitrile in water thMﬂb\Zﬂ[}ﬁle
the desired product 10 CYTO CNE | NDUCTI ON I N HUVAN CE | itro
human ‘BP&’a{iﬁ@& | systemis used to assess cytol dne inducti on J&c’%i ivity
i s based on the neasurerrent of interferon and tunor necrosis factor (a)
(IPFN and TN-F, 15 respectively) secreted into culture nmedia as

descri bedapppratisfbeitnminutes. Tlmiiayd:rrthfcﬁi;ﬁimgréphg (ethglrcetatenhdxgng hré) showed

| dyl ! d S-27609", " J Le
51 ol 0gy, 981 DR EBoRAvRSEPls, The epelay BB TR0 DFEBEe L

Cul ture Wil e Hin%&dwisr&@obﬁ@d folproN SRR BlSyHich WA shewh BENNIR to be

veni puncture into EDTA "20 vacutai ner tubes. Peripheral bl ood

mononuc| eemdedt{18-(3- mmm&yc}dwe%@pmlwﬁdnmﬂrﬁ-wdecylb@ood by density

P cd wi ¢ el Bl ot BRI B it fr b ihoBien, (0075
X I1P6f I ;;al | s/ L i nt R F:\/I corrgl ete. u;I'Ihe PBMC tsgzp((anm on is added to 48
or Bect on TN (el tiz ) 4 (b nha e T )fﬁiiﬁ%sﬁﬁ%’*ia%ﬂﬁqum
vol ure of z'?f’ms)cwptaﬁi %a)r@és ezmﬁ)t%m ﬂgt,tﬂaélt}lﬂmpfﬂ@ %NB

ub in di neth fOXIde O .

PEMar atlon The ‘conpounds are sol

]'cl'he D'c\i/csio 5. Sébﬂbrﬁﬂd{ﬁ{bﬁ 14 gL g n8t32@€dse7ét5 (éHf mhé’H%&ﬂBdﬁHs @Bdhiﬂﬂﬁa 1 %
comggund P B80S TR A Y S e B R ©F oSt
and. seri al:cem«imamﬁmg) 28 4B QCH)OL0%(CHB), 8 93 m)mzxez (ﬁﬁpdﬁSﬂSQﬁHt)s t hen
coal o s (G e Rl 0 0¥ (RS A G h s A L RIS EEs BB e

range. Thegy i 9902 @HC EALIAC) O b7 (E@HQZ%%R@B@'IQB ol %cﬂ? 328 5%(@}36

cells/m. The_b&lates are covéred W th sterile plastic

gent | y and2& 6ietCHDn AN (8D 139 S24CDol 2047460y L300 (CHY 134{73 (ﬁ) 387 é&f%n
di oxjsde at ;PEPRST firy 03 (é?ri@f 3sien

Part D
A portion {1 g, 1.708 mmol) of the material from Part C was dissolved in
tetrahydrofuran (30 mL) and then cooled in an ice-bath to about 5°C. Freshly distilled
acetyl chloride (0. 13 g, 1.78 mmol) was added with stirring. The yellow solid which
20 immediately precipitated was isolated by filtration and washed with tetrahydrofuran.
Sfanding in air gave an oily solid (possibly hygrosco;laic). FAB (fast atom bombardment)
mass spectrum suggested that this was the desired N-[10~(3-acetamido-2-chloro-4-
quinoliny])amino—4,7-dioxadecyl]-5-dimeﬂiy]amh10naphﬂlalene-l-sulfonamide
hydrochloride together with an undetermined amount of starting material. This solid was
25 carried on to Part E without additional purification.
PartE
The crude salt from Part D was dissolved in dry methanol containing 7% ammonia
(20 mL). The solution was heated at 150°C in a bomb for 6 1/2 hrs. The reaction mixture
was cooled and then concentrated. The residue was combined with acetone. Undissolved
30 material was removed by filtration. The filtrate was concentrated and the residue was
purified by column chromatography (silica gel; ethanol/dichloromethane) to provide 0.45

g of a brown oil.
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. Followi ng incubation the plates are centrifuged for 5-10 ffiinMAYeH(qt
1000 rpwoé-gﬁq%x g) at 4'C. The cell-free culture supernatant is
renoved W %‘II a“sterile polypropyl ene pipet and transfer PEFHWIL468R | e
pol ypropyl ene tubes . Sanples are nmamintained at -30 to -70*C until

anal ysis. The sanples are analyzed for interferon-a and 10 for tunor
necrosis factor-a by ELISA. Interferon (a) and Tunor Necrosis Factor
(a) Analysiis by ELISA Interferon-a concentration is determ ned by ELISA

using a Hung #pa %C@gh) ki53 (3HLanT-eBHZ)BR /b, an), 2 4AK3H, &), 2. T056H, New
- B i ck, ) i / i

Paarort ok, shaootes, 598 Baf a38REE D, o B 5o o). SUbRIG NG 6 6
gegzyma,e géﬁhrﬁrdgaisum.oo?{m,s)/ 35é IHE), MMQHQ?@JOB S?ZI)\,/EM%O a(gfle n ,g?lrﬁom (rIIH,eﬂl,i .

a | W | S
o | Sueos sl PRt A Y B SAPEEE TG LaP Bl ot 33 ek S0 H, Bumst

concentrat 838 Hapund to induce tunor necrosis factor for .each conpound.
A indicates that. no induction was seen at any of the tested

concent r at i ons; 1gémsteaia] yas then pumiigh by high pedennaneg liqwd cheernatdgraply wsthgor
30 gM t oky | ' 4 | |
Congent %t ??ﬁﬂ%gkljﬂwﬁlg%ggﬂﬂg%trer eﬁeﬁﬁdﬂﬂﬁ%ﬁe@@&}%ﬁg@@f%ﬁ 0.12

6 0.001 1 elntigg with 2 coBpeite gradienQoficdtoditrile i ifeddVipRAQf thoBshed FHodnd
PCTI Yg01/ 46582 Cytol dne Induction in Human Cells ExTnpl e Lowest
Ef fective Concentration (pM Nunber Interferon Tunor Necrosis Factor

10 1 10
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 (a) (IFN and TNF,

15 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),
Bloogd Cell Preparation for Culture

Whole blood from healthy human donors is collected by venipuncture into EDTA
20 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°
cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile
' tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park,
25 NI) containing an equal volume of RPMI complete media containing test compound.
Compound Preparation .

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

30 Incubation
The solution of test compound is added to the firsi well containing RPMI complete

and serial dilutions are made in the wells, The PBMC suspension is then added to the
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11 1 10 12 0.1 10 13 1 10 14 1 10 15 10 10 16 1 10 1A QMADZ0As 10

19 10 21 -To- 10 22 0.0001 10 23 0.0001 10 0. 0001
ool For gy

26 0. 0.11 280.11 29110 30110 311 33 1
1 3411 311 36110 37 0.1 1 64 10 MAY 2005 WD 02/46190
PCT[ USO / 46582 Cytol dne I nduction in Human Cells

wells in an equal volume, bringing the test compound concentrations to the desired range.

- The final concentration of PBMC suspension is 1.5-2 X 10° cells/mL. The plates are
covered with sterile plastic lids, mixed gently and then incubated for 18 to 24 hours at
37°C in a 5% carbon dioxide atmosphere.

5 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
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

10 for tumor necrosis factor;u by ELISA. |
Interferon (o} and Tumor Necrosis Factor (o) Analysis by ELISA

Interferon-0. concentration is determined by ELISA using a Human Multi-Species

kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in
pg/mL.

15 Tumor necrosis factor-a concentration is determined using ELISA Kkits available

from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Pharmingen, San
Diego, CA. Results are expressed n pg/mL.

The table below lists the lowest concentration found to induce interferon and the
20 lowest concentration found to induce tumor necrosis factor for each compound. A “*”
indicates that no induction was seen at any of the tested concentrations; generally the

highest concentration tested was 10 or 30 uM.

Cytokine Induction in Human Cells

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

3 0.01 . 0.12

6 0.001 1

7 0.01 1

8 0.01 1

5 01 1
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Exanpl e Lowest Effective Concentration (pM

Necrosh,gOFg%lgé 38 39 141 10 1 42 101 43 10 10 44 1 10 45 46 47
48 10 ? 65 10 MAY 2005 WD 02/46190 PCTI LSol / 465BOT/UH#AIP3$2S

CLknv[ED I'S: A compound of the forrmula (1):

selected fromt
- R4- NR3- SO2- R6-
-R4-1\' R3- SO2-

Nunber | nterfey®MATMOHr

NH2 N N ~R2 N X-0-R

10 (1) wh | eTein: X is -CHRS5-, -CHRs-alkyl-, or -ﬂgﬂ-leh;al IkLen;iI -5 R is
Ckenyl © 15 R N REgo I Bfigpt cae =TT
Jﬂﬁ;{a%; éa & Lowest Effective Concentration (M)

Number Interferon Tumor Necrosis Factor
10 1 10
11 1 10
12 0.1 10
i3 1 10
i4 1 10
15 10 10
16 i 10
17 1 10
18 * 10
19 = 10
20 1 10
21 10 10
22 0.0001 16
23 0.0001 10
24 0.0001 10
25 0.0001 *
26 0.01 10
27 0.1 1
28 0.1 1
29 1 10
30 1 10
31 1 10
32 1 1
33 1 1
34 1 1
35 1 |
36 1 10
37 0.1 1
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-R4 NR3- SOz- & het erocycl yl ; - R-4-NR3- S02- R7; - R4- NR3- SO2- NR MARQKY | ;

- NR5- R6- al kenyl ; - R4- NR3- SO2- NR5 R6- ary);
-R4 NR&JEE@‘I% _R6-heterCaryl : -R4-N | Z3- SO2- NRs- R6- het &-8&72H9%82 o
-R4-NR3-S02-NH2; 25 R2 is selected fromthe group consisting of -

-hydrogen; -alkyl; -alkenyl; 66 10 MAY 2005 WD 02/46190
PCT/USQO / 46582 j-aryl; -het eyﬁﬁhyfﬁducﬁdiﬁhgm@cﬂk; -alkyl-Yal kyl; 5
: -allcyl-Y- alkenyl; -alkyl-Y-aryl; and alkyl or alkenyl _subst ituted by

00°- Pt oo R TS T e et B R I e S 0 o
15 - N3; Number Interferon Tumor Necrosis Factor

38 * *

39 1 *

4] 10 1

42 10 1

43 10 10

44 1. . 10

- 45 *‘ *

46 * *

47 * Tk

a8 * | 10

49 K 10

50 1.11 ¥
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-aryl; -heteroaTyl; -heterocyclyl; -COaryl; and 20 - mhﬁﬁﬁ{oar%
Yis '(\300624'6 0)0-2-; R3is H C-10 alkyl, or arylalkyl; ARAL0 s

i ndepen ent(y al kyl or al kenyl, which may be interrupt ed PBI/UsGE4658%5 or
nore -0- groups or R3 and R4 can join together to forma ring; each Rs
i s indepen iﬁH Cl-l1oal kyl, or C2-10 al kenyl; R6 is a bond, alk-yl,
or al kenyl lSnterrupt ed by one or nore -0- groups;

R7i SCI - 10 al kyl; orR3 andR-1 can join together to formaring-, 30 n

i sOto4; and each R present is independently selected fromthe group
consi sti ngl.of Cﬁi-cﬂ!ﬁl'pomﬁﬂdfme,foﬁfﬂ)aﬁj.kOXY hydr oxy, hal ogen and-
trifldoromethyl; 67 MAY 2005 O:r a p-narmaceutica"1ll,Y acceptalo'je
sall thereof. 2. A conpound or salt of claiml wljerein X is

“-CH(al kyl)-al kyl - wberein the alkyl groups can be the sarne. or
difeient. 3. A conpound or salt of claim1l wherein Xis -CH2-CH2-. 4. A
conpound or salt of claim1 wherei WH§ i s -CH(C2Hs)-CH2-. 5. A conpound
or salt or claim!| wherein R2 is H[6. A conpound or salt of claim!l
wherein R2 is alkyl. 7. A conpoupd& 0O |t of claiml wherein R2 is
-abcyl - 0-21kyl . 8. A conpound or |sal t] of\ ®,m | Nvbe, ein R and RA
jointo formt 9. A COWQUrid al 4 ~g clalmIV\hereinR IS
-R4-NR3--S2-Rf , -aTyl. 10. A poung sel ected fromthe group
consi sting of AT-(2- yljetboxy :

R/

®

whercin: X is —CHRs-, -CHRs-alkyl-, or —CHR-alkenyl-;
R; is selected from the group consisting of:
“R4—NRs—$0,~R—alkyl;
-R4—NR;—80,—Rs—alkenyl;

15 -R+—NR3-SO,Rs-ary);
-anl\‘R3—SOrR6-heteroary];
-R4—NR3—SOZ—-R6~heterocycIyl;
-R4—NR;3;—S50;~R;
-R4-NR3-SO-NR;-Rg-alkysl;

20 -R4-NR3-802-NR5-R6-alkenyl;
-R4-NR3-SO,-NRs-Rg-ary};
~R4—NR3-SOZ—NR5-R5-heteroaryl;
-R4-NR3-SOz-NRs-RG-heterocyc]yI; and
-R4-NR3-80,-NH;;

10

25

R; is selected from the group consisting of:
-hydrogen;

-alkyl;
-alkenyl;
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K -(2- f 2- [4-an3-"no- 14- (2--nethox yeth3~l1)-6, 7, 8, 10- t el i ahB{ dMAb-2005
| J-, -| 5 ) qui nol , | - yllel hoxy)
et hyDl neqj anelshul f onani de; N-(2 12- [4-ai r ii30-2-(2-netl )CT'!USM'B?SSZ I
I'Li m dazo[ 4, . 5-c] qui nohT3- | -xl1jeihox), met b3l i nel | i anesul fon2m de;
yl | et hcxy) ethyl)--N -ireth)llnietbanesal fei3anide; 2-butyl- | -
12-12- (1,1 -dioxidoi soL'-sryl;azolidin-2--%I1|~etboxyleth),]I -
\ IH-|mdazo[450]qU|noI| and N-fl

0- (4- ami no- 2- - net hyl - 11I F‘ioi"éln]azol 4-5-clquinoliri-I
-yl)-4,7-di oxadecyl]-' -ph g),yl am nonapht hal ene- | -sul fonam de; 68
10 w 2005 WO 02/ 46190 PCT/ [/ 46582 or a pharmaceutically acceptable
salt thereof 11. A corrp@]ﬁ]f'i]d @fk)'l,he formula (HH HH NN \> R2 N

X- 0- R 5 wherein: Xis algﬁ_f§ RS- al kyl -, or -CHR5-al kenyl-; R is
selected fromthe group consi Satl ng’of . -R4-NR3-S02-R6-al kyl; 10
- R4- NR3- S02- R6- al kenyl ; -alkidd¥YhiRd;-a80@2- & aTYl; - R4-NR3- SO - R6- het emaryl ;

- - R4- NR3- SQz- R6- heterocyclﬁ{y]01r R4-.N

7
- R4- NR3- SC2- NI R5- R6- al kyP! F%H‘eﬁﬂé%’g"ﬁﬂg’%%Wé%%mmem selected

- RA- NR3- SO2- NRs- R6- ar y| ;from the group consisting of:

-OH;

10 ‘ -halogen;
N(Rs)z;
-CO-NRs);
-CO-C).10 alkyl;

_ -CO-0-Cy.50 alkyl;

15 ~N3;
-aryl;
-heteroaryl;
-heterocyclyl;
-—CO-éryl; and

20 -CO-heteroaryl;

Y is -O- or -S(0)p.2-;
R; is H, Cy.jp alkyl, or arylalkyl;
each Ry is independently alkyl or alkenyl, which may be interrupted by one
25 or more —O— groups; or R3 and Ry can join together to form a ring;
each Rs is independently H, Cy_jpalkyl, or Cy.yp alkenyl; _
R is a bond, alkyl, or alkenyl, which may be interrupted by one or more
-0- groups;
R is Cy.1¢ alkyl; or R3 and R, can join together to form a ﬁng;
30 n is 0 to 4; and
each R present is independently selected from the group consisting of C 1-10 '
alkyl, Ci.10 alkoxy, hydroxy, halogen and trifluoromethyl;
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- R4- NR3- SO2- NR5- R6- het eroaryl ; - R4- NR3- So02- NR5- R6- hCt er OCYCl ?(b nd 20
_R4-NR3-S02-NH2: R2 is selected fromthe group consisting of | U'MAY 2005
-hydrogen; -alkyl; -alkenyl; 25 -aryl; -heteroaryl; -heterocy~lyl;
69 10 MAY 2005 WD 02/46190 PCT/USO /46582 -al kyl-Y-allcyl;
-all,y]-Y-al kenyl; -alkyl-'Il-aryl; and - alkyl or alkenyl substituted
by one or nore subst¥ pPhtesaitiseiteigceBalfie e théreoyr oup consi sting of
-OH, -halogen; -N(R5)2; -CONR5)2; 10 -CO .10 alkyl; -CO0-d.10
al kyl; -N3; -aryl; -heteroaryl; 1is -heterocyclyl;' -COaryl; and

- CO heterdaryl A cofipding@r sd¥ of ()1 Orlkréin X is -CH(alkyl)-alkyl— , wherein the 2lkv)

groups can be the same or different.

3 A compound or sak of clzim 1 wherein X is ~CHy—CH,~.

4, A compound or salt of claim 1 wherein X is —CH(C;Hs)-CHo-.

5. A compound or salt of clairn 1 wherein Rs is H.

6. A compound or salt of claim 1 wherein R, ié alkyl.

7. A compound or salt of claim 1 wherein R; is —ally-O-alkyl.

8. A gﬁn‘spound or salt of claim 1 wherein R: end Ry join to form & heterocyelic ving.
9. | A compou_nd or sah. of claim 1 wherein R, 1s —&—I\ﬁ;—SO;n&—anrl.

i0. A cempound selected fiom the group consisting of:

N-(2-{2-[4-amin 0-2-(2-meﬂ15x3*eﬂ1y])-ih’-imjdazc.[4 .5-cJquinolin-i-

yljethoxy} ethylymethanesulfonamide;

N-(2-{2- [4-amino-2-(2-methoxyethyl)-6.7.8.9-tenahydro- 1 5-imidazo[4, 5-¢ Jquinelin-1-
yljethoxy} ethymethanesulfonamide; |
N-(2-{2-[4-amino-2-(2-methoxyethyl)- 1 5-imidazo]4,5-cJouinolin-) -vljethoxy]ethyl}-N-
methvimethanesulionamide;
N-(2-{2-]4-amino-2-(2-methoxyethyl)-6.7,8 9-tetrahydro-1 H-imida 20[4,5-¢jquinolin-1-
yllethexy}ethyl)-N-methvimetbanesulfonamide;
2-butyl-1-{2-[2-(1,1-Gioxidoisothiazolidin-2-v]}ethoxy]lethyl -
1H-imidazo{4,5-c]quinolin-4-amine; and ‘ i
N-[10-(4-amino-2-methyl-14-imidazo[4.5-cjquinolin-1-y1)-4,7-dioxadecyl}-5-

dimethylaminonaphthalene- 1 -sulfonamide;
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20 R3is H C-lo alkyl, or arylalkyl; each R4 is i ndependent"IQIMﬂT l@?

ich may be interrupted by one or nore - <Pl R3
and RW‘#’?ﬁﬂn together to forma ring; each R5 is mdepeﬁgél%qs?/?H,

Cl-10 al kyl, or C2-1o0 alkenyl; R6 is a bond, akl, or al kenyl, which my
be |nterrupted by one or nore 25 -0- groups; R7 is Cl-10 alkyl; or R3
and R7 ca®f § Biarmacsyesaliyacaeptablssalf therepfig; n i sOto4; and each R present
i s independently selected fromthe group consisting of Cl-lo alkyl,

Cl. 1o al koxy, hydroxy, halogen, and trifluoronmethyl; 30 or a

phar maceuti.cal A yompoeadtcfitiecfosadli (Inher eof 12. A conpound or salt of
claiml | wherein R2 is Hor alkyl. 70 10 MAY 2005 A cox | npound or
"sait of claim!l | nhEremR2 -a ICvii®& all1)71 14. A phan-naccuti cal

conposi tion conprising a tberapeuti effective anou-,it ofa
conmpound or salt of claim!| and ¥“phgprmageutically acceptable carrier.
15. Use of a conpound or salt of jclai Rohe preparation of a

medi canent for inducing:cytol dae~hi-oSymt hesis. 16. The use of claim 15

wherein the cytokine is | FNa. Use @f 8 cfgrrpound or salt of claim
i t

eating a viral disease.
18. Use of a conpound or salt claim]l |n the preparation of a

medi canment for treating a neoplastic disease. 19. A conpound of ihe
fom@a (Dl): CIL N1.4 R2 Rfn-, X-@DR

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

-R4—NR3—S0,—Rs—alkyl;

10 . -R4—NR;—50;—~Rs—alkenyl;
Re-NR;-SO-Rearyl;
-R4~NR3-80rRe-heteroaryl;
-R+—NR3;-SORs-heterocyclyl;
-R4—~NR3—S0O;—R5;

15 _R4-NR;-S0,-NRs-Rg-alkyl:
-R4-NR3-50;-NRs-Rg-alkenyl;
-R4-NR3-80;-NRs-R¢-aryl;
-R4-NR;3-50,-NRs-Rg-heteroaryl,

. -R4-NR3-SOQ-NRs—Rs—heterocyclyl; and
20 -R4-NR;3-SO;2-NHj;
R;is sel.ccwd from the group consisting of:

-hydrogen;
-alkyl;
-alkenyl,

25 -aryl;
-heteroaryl;
-heterocyclyl;
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Woeyein X is -CHRS-, -CHR5-allcyl-; or -G M-alcenyl--- Ri i$(seiepped
from L;\S,O%%%H%gconsi sting of -R4-NR3-SO2-Rt-alky,);.
- R4- NTR3- SO?-R6- al kenyl ; - R4-NTR3- S2- & ai 3,1; 73 10 MAPCPRS81/46383
02146190 PCT/ US01/ 46582 - R4- NR3- S02- R6- het eroaryl ; :
- R4- NI R3- SO2- R6- bet erocycl yl ; - R4- NR3- S02- R7,;
- R4- NR3- SO2- NR5- R6- al ky| +alyl-YRaflky#f R3- SO2- NRs- R6- al kenyl ;
- R4- NR3- SO2- NR5- R6- aTYl ; .- i&@ I\ES C2- NR5- R6- het er oaryl ;
Yy plkeny

- R4- NR3- S02- NR5- R6- het er & -RA-NR3-S62-NH2: 10 R2 is

selected fromthe group aUgsysiryRendf: -hydrogen; -alkyl; -alkenyl;
-aryl; 15 -beteroaryl; -4eterocyclyl, -alkyl-Y-alkyl; -alkyl-Y-
al kenyl ;. -al kyl - Y- ar yI > 2l gr sigeny] subititited by ahkemnmbre sullssiniehts selebtdy one

or nofe substituents selggh gk om.i:he. group consisting of -OH;
- hal ogen; g“f-"rp fmfl;lglng%f.
‘ -OH;

-halogen;
-NRsk;
: -CO-NRs)y; -

10 -CO-Cyp alkyl;
-CO-0-Cyyp alkyl;
~Ns;

-aryl;
_ -heteroaryl;

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

Y is -O- or -S(O)o.2-;
20 Rj is H, Cy.jp alkyl, or arylalkyl;
each Ry is independently alky? or alkenyl, which ma).z be interrupted by one
or more ~O-— groups; or R3 and Ry can join together to form a Ting;
each Rs is independently H, C;.,4 atkyl, or Cp.0 alkenyl;
R is 2 bond, alky}, or alkenyl, which may be interrupted by one or more
25 - -O- groups; '
Rj is Cy.yg alky]; or Ry and R; can join together to form aring;
n is 0 to 4; and
each R present is independenﬂy selected ﬁom the group consisting of Cy.yy
_ alkyl, Cy.1o alkoxy, hydroxy, halogcﬁ, and trifluoromethyl;
30 ora pharmacéutically acceptable salt thereof,

12. A compound or salt of claim 11 wherein R; is H or alkyl.
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“N(Rs)~; 25 -CO-N(Rs)2; -CO-Cl-10 alkyl; -CO0-C-10 alkyl; -N3;

_aryl: 30 -heteroaryl: -heterocyclyl: -COaryl: and. 72 101 BMALQIS
Yis -0- or -SMA. ~.-; R3is H (.10 allcyl, or aryI al kyl : each Rdis

i ndependently Pl kyl or al kenyl, which nmaybe inten-Lptedby one or nore
-0- groups; or R4 and R3can join to formaring;, eacb R -is

i ndependently H, Q 10 al kyl, or ,() alkenyl; R6 is a bond, or is

al kyl or Ky t ,r d:.b nore -0- groups;
R7 is Cl -]_:TIO al kyTIWp(jéﬂhﬁhj rgayo {urﬁﬁ Hﬁyaglﬁg 6>£]ekt9[1l_(t\J %EL jfor ma ringa; n

i sOt o4, and eacb Rpr esent |s i ndependent |y sel ected fromthe group

consi st i 30 .al koxy,. bydToxy, balo and .

Cr1TH L offomerb e G sH A FREE G0 G b e Ot P S T ECRYrarastt o130, A
phar m 2C%ﬂﬁ%ﬁn&@x@ﬁ%‘” IR (é@difh Bﬁdrﬁa‘aéﬂh@aﬂ?ﬂ%e@%%éaﬁ@érl y effective
anount o "a COWO V\Bd Or salt of chiml a pbairnaceuticali,,

acc-l-talhble rrier e of a conmpound or salt of claim]l I in the

preparation of ‘?\‘{@cﬁc’%ﬁ °¥ﬁﬂtOflC}?ﬂﬂéllﬁéae(FﬁMﬁ?éoélaé%%ﬂm%F T 22.
The use I e cytokine is IFN-a. 23. Use of a
conpound orﬁgg{%&@%ﬁsﬁ@ﬁ%}n the preparation of a nedicanent for
treating a viral disease. 24. Use of a conpound or salt of claiml | in

the preparation of a _nedicanment for
16.  The use of claim 15 wherein the cytokine is JFN-.

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

treating a viral disease.

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

© treating a neoplastic disease.

19. A compound of the formula (I}

Ci
R N

I Mg,
s

ity

wherein X is =CHRs-, -CHR:-alleyl-, o1 ~CHR:-2lkenyl-;
R; is selected from the group consisting of:
-R:—NR3;—80,—Rg—alkyl;
-Ry—NR3—80:—Rg—alkenyl;
“Re-NRy-SO-Re-ary;
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treating a neoplastic disease. 7 3

10

15

20

25

30

WO 02/46190

-R¢~NR3—S0O;~Rgheteroaryl;
-R4~NR3-SO-Rg-heterocyclyl;
-R4—NR;3—80,~Ry;
-R4-NR3-80;-NRs-Rg-alkyl;
-R4-NR3-SO2-NRs-Rs-alkenyl;
-R4-NR3-S0;-NR;-Rg-aryl;
-R4-NR;3-80,-NRs-Rg-heteroaryt;
-R.;-NR;,—SO;—NRS-&-heterocyblyl; and
-R4-NR3-SO,-NH;;

R; is selected from the group consisting of:

-hydrogen;

-alkyl;

-alkenyl;

-aryl;

-heteroaryl;
-heterocyclyl;
-alkyl-Y-alkyl;
-alkyl-Y- alkenyi;
-alkyl-Y-aryl; and

10 MAY 2005
PCT/US01/46582

- alkyl or alkeny! substituted by one or more substituents selected

from the group consisting of:

-OH;
-halogen;
-N(Rs);
-CO-N(Rs);
-CO-Cy g alkyl;
~CO-0-Cy.yp alkyl;
-Ns;

. -aryl;
-heteroaryl;
-heterocyclyl;
-CO-aryl; and
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10 MAY 2005

-CC-heteroaryi;

Yis-0-or -S(O)u.}_—;
Rais H, Ci.ae alkyl, or anvialkyl.
each Ry is independently alkyl or alkenyl, which may be interrepted by one .
or more —O- groups; or R; and R can join to form a 1ing;
each R: is independently B, C).jpalkyl, or Ca.0 aikenyl;
Rg is 2 bond, or 1s alky} of alkenyl, which may be iuterrupted by one or
more -0- groups; -

R is Cy.q alky]; or R3 and R+ can join togeiher to form a 1ing;

nis 0 to 4; and ‘

each R present is independently selected from the group consisting of Cy.y0
alkyl, Cy.j¢ 2lkoxy, hydroxy, halogen and triffucromethyl;

or a pharmaceutically acceptable szlt thereof.

20. A pharmaceutical composition comprising a therapeutically effective amount of

compound or salt of claim 11 and & pharmaceutical'y acceptable carmjer.

21.  Use of a compound or salt of claim 11 in the preparation of a medicament for

inducing cytokine biosynthesis.
22.  Theuse of claim 21 wherein the cytokine is IFN-c.

23, Use of a compound or salt of claim 11 in the preparation of a medicament for

treating a viral disease.

24.  Use of a compound or salt of claim 11 in the preparation of a medicament for

trezting a neoplastic disease.





