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AM DE AND CARBANVATE DERI VATI VES OF N-{2-[4- AM NO- 2-

( ETHOXYMETHYL) - 1H I M DAZ(Q 4, 5-c] QUI NCLIN- 1-YL]-1 , 1-
WOLMEDBOYZETHYL) METHANESULFONAM DE AND METHODS BROBS2006/035179

REFERENCE TO RELATED APPLI CATI ONS The present

invention clains priority to U.S. Provisional

Application Serial No. 60/715,950, filed Septenber 9,

BACDRA D e ARE AR T FER Bk Fib bm e Faraiipo-2-
pyri dgﬁr RPMBTHYY! ﬁIMIﬂA@O’kﬂ?—-c]QUINOLIN 1-YL]-1,1-

tetra qu|noI|n am ne, and
tetr E&WT%WTHYM}MWHAHESHéFMEESAHE MEITHQ&S
certai n anal ogous thiazol o and oxazol o conpounds have
been found to be useful as inmune response nodifiers

(I RVE), rEeROSSI REFERENTCESES RIELATHIN A PPLE@ATEONS of a
vari ety of disorders. There continues to be |nter
i n Bhedresepiciayertion céqsmﬁ@uﬂa@ tofLhg- Rgwisionak /anwlicaﬂ%ﬁeﬂal No.

60/7‘%I 9‘5'6 A4 S%h%é?nbre 9 wWhi gh' b&&@?ﬁi dtl{é &@ ence.

rre§ponse, rou uctlon 0 |ne ynt esi s
or other nechanisns SUWARY OF THE INVENTION It has

now been found that ce and car banat e
derivatives of N-{2- [4E@$ﬁmt hoxynet hyl ) - |
H '(‘f@r@ﬁ?ﬁlbﬁtlt'ﬁtéa] 1%5&1{2154:6[4 I5=4 |p](yr1klm|-éﬂh1r1‘iﬁ{eh Yhigby-Wamine,

met hanesul f onam de give rise to induction of cytoki ne
tetrahiydegninodisisamifeengphihyeidin- 41-mm amhtepﬂbwdrd@@hﬁwclldln~4 amine

con}mgﬁ u%qggl]aq\%?eﬁg%agalgg&ggﬂ aﬁ%lg agg %%1 (gnnyo&ds have been found

to bR RSFIP&aHhERIrkdpoa SCaPUiABIsETRIkY, Seridefh€ tHemliRful in the treatment
conpounds or salts of Fornulas | are useful due to

of arvaeiety ofisiisordeys-t o give rise to nodul ation of cytokine
bi Ogﬁ/epe% Q(ﬁﬁilnﬁ?s(t%'b% mtefe'gpiﬂ%ﬁd%\l?l% (Pfoq %;ﬁﬁ%&gr?d ﬁl@ adm1n1strat10n of
production of one ot

Cyto I nes
whibh carggiab eisé tormddulaiomf tbé intrthend reppomse, teopgin Hﬂiumﬂlmnof cytokine

biosynthesis or other mechanisms.

SUMMARY OF THE INVENTION
It has now been found that certain amide and carbamate derivatives of N-{2-[4-
amino-2-(ethoxymethyl)-1H-imidazo[4,5-c]quinolin-1-y1}-1,1-
dimethylethyl} methanesulfonamide give rise to induction of cytokiﬁe biosynthesis. The

present invention provides such compounds, which are of the following Formula I:

HN/Y’R

N
5V/\o/\\

wherein R and Y are as defined below; and pharmaceutically acceptable salts thereof.
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adm nistered to animals. This makes the conpounds
useful in the treatnent of a variety of conditions,

wGe /o3 7vi ral di seases and neopl asti ¢ di seaseBCT/UkBING6/035179
are responsive to such changes in the immne response.
The present invention also provides pharnmaceutica

osi tions, cont e,.Co f , For Ja I
e SRR SP Ry CUHLENR A 561 BEyH (e & GO ROL fheice fise o
moddiAtich oﬁc@f%ﬁﬂe"‘tgo@niﬂeﬁﬁg e.6ll BAB&Sh BiAPNREITB prodidioglof one or
treating a neoplastic disease in an ani nal

moxmmqkms)smdnmhqrmsert@mgmbm medwdation oftheingowprogsrpssevhen

adngléllsEege rtguélplg%qls fh d/g}ﬁi{ ﬁ&ﬂ{ds %?#‘Jquﬁg &?&tﬁl@h@of a variety of
confitidhsTRaE/Ad Al dixersessid ﬁh’d)pldéﬁl& Qisedsag tiei areaespuneiRe to such
conpounds of the Fornmula I, and/or pharmaceutically

chaa&eéem%rr@ﬂwu?@om?er eof . In anot her aspect, the
| nvaRt g d&: %Q@t%%sqlﬁrg%qis use %ﬂ@eﬁ'c@yhﬁgsﬁlgﬁs contalnlng the

conpoun her ei n,
conifolnads'of" l%lilmluhldsandmlmhbdsa]f dnduoing onytolﬂt@fbdsyatl@smsmdmmal cells,

i.nterch eabl The ter d t
eafis T UGPeaRL HAPEEL FROIPE PO ARPR HLES, MEDEna by
adnliffsPPing PP &R anirRal A8 oF BREE EREPRAIARTALE FatiEla 1,Hna/@bove
sumary of the present invention is not i nt ended to

phatreaesttigadlyesetntalile sdlis shateafos adininistering toghe pyimal a pharmaceutical
enen of 1h T
contgBRH i b or P AR QNG bl 1 PR phprmpequically

accépthble balatthareofnbodi nent s.  Gui dance | s al so prow ded

herein through |ists of exanples, h can sed in
varineusthebatprriatie srentipn proxides meghoss @§ SYf’cﬂPFéW‘é%ﬁ%F ggmpounds

Ofﬂ&éiuﬁﬁrves only as a representative group and shoul d
he interpreted as an exclusive |ist. DETAILED
DESERhded e M a)" |"at)STRAT "sH e &SVBEE)! MeNTBe OF mbiE" are used

1nte|rc|:\1|1\/arE1gl\£r IbP\I

The terms "comprising” and variations thereof do not have a limiting meaning
where these terms appear in the description and claims.

The above summary of the present invention is not intended to describe each
disclosed embodiment or every implementation of the present invention. The description
that follows more particularly exemplifies illustrative embodiments. Guidance is also
provided herein through lists of examples, which can be used in various combinations. In
each instance, the recited list serves only as a representative group and should not be

interpreted as an exclusive list.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS OF THE
INVENTION

The present invention provides compounds of the following Formula I:
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The present invention provides conpounds of the
followng Formula | : I wherein R and Y are as defined
whedoenso7ahd phar maceutical ly acceptabl e salts p¢EUSD6/035179
In one enbodi nent, the present invention provides a
conpound of the followng Formula I : | wherein: Y is
sel ected fromthe group consisting of -C(O- and
-C(O-0; and Ris sele 'Fron1the group consi sting
of al kyl, aryl, arylal kyljenyl, heteroaryl,
het eroaryl al kyl enyl , hetereg %%Lxl’ and
het erocycl yl al kyl enyl ; ,ene& a@ﬁ?\and aryl al kyl enyl
are unsubstituted or fubgtitgted by one or nore
substituents sel ectedNgomth roup consisting of
al kyl, al koxy, aryl, and halo ; Gand wherein the atom
in heterocyclyl attached to Y is,Sa_carbon atom or a
pharmaceutically acceptable sal © thereof. For any of
t he conpounds presented here&n, each one of the
followi ng variables (e.g., Rand Y) in any of its
wherhoR ian@ it ge @ defedtRdw; aad pl&étﬁﬁhc_&méa% SccRbtaBRI81tOfhereof.
the_other variables in any of their enbodi nents an

as sBLng: pbogiment e pigsantiinveationpravides @ compensd obilie fyllowing
Fodga pf skill in the art. Each of the resulting
conbi nations of variables is an enbodi nent of the
present invention.For certg-R enbodi ments, e.g., of
Formula |, Y is selectedNfromthe group consisting of
-C(O- and 4X®-O.F?I\eNahweMdemMS,e.g, of
Formula I, Yis -C(O-. Fo @ef}@kn\enbodinents, e.g.,
-of Formula I, Yis - ‘N For certain enbodi nents,
i ncl udi ng any one of abo nmbodi nents of Formul a
I, Ris selected fromthe gro cgnsisting of al kyl,
aryl, aryl al kyl enyl, heteroar “Lé et eroaryl al kyl enyl ,
het er ocycl yl, and heterocyclyla5k?1eny|; wherein aryl
and

I

wherein:

Y is selected from the group consisting of -C(0)- and -C(0)-0-; and

R is selected from the group consisting of alkyl, aryl, arylalkylenyl, heteroaryl,
heteroarylalkylenyl, heterocyclyl, and heterocyclylalkylenyl; wherein aryl and
arylalkylenyl are unsubstituted or substituted by one or more substituents selected from
the group consisting of alkyl, alkoxy, aryl, and halogen; and wherein the atom in
heterocyclyl attached to Y is a carbon atom;

or a pharmaceutically acceptable salt thereof,

For any of the compounds presented herein, each one of the following variables
(e.g., Rand Y) in any of its embodiments can be combined with any one or more of the
other variables in any of their embodiments and associated with Formula I, as would be
understood by one of skill in the art. Each of the resulting combinations of variables is an

embodiment of the present invention.
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aryl al kyl enyl are unsubstituted or substituted by one
or nore substituents selected fromthe group

weonghstrrng of al kyl, al koxy, aryl, and hal ogePCT/E82906/035179
wherein the atomin heterocyclyl attached to Y is a
carbon atom For certain enbodi nents, including any

5 SR, T Wy
conﬁﬁ%&ﬂﬁ”@ﬂbﬁ £E0Y®=10 al kyl. For certain of these

Ris Cl-5 al kyl . For certain of these
enﬁmﬂwnmmsmbﬁzdmn@ebgctoéﬁomldﬂ,MES §(@p consi sting

of h I tyl
< JB% copain gityOdiaiepts, By Pt P ERNPR-CQETR Y
' and;! @bﬁ@n IRBoSinenes lﬁchﬁh@my&)rﬁrﬂfﬂth dbené smbbdiFentsuif Formula

, where not excl uded Ris | . For certajn of these
1, ReBRGIrRDS thegiosD sreying orfaﬁyﬁérxlaarmla s et

f | a
hergrB I E BT, ol BB B IR A Sei arf TR
myﬁgcbﬂdggsﬁe anbddiitment &, suB&tltwecb bnoyé or hore substitadnts selected from

enbodi nent s, t d
the gw&ae%ﬂmg&ilaﬂ% G gﬁﬁ%ﬂ?@ff Gk YhEREn fhe atom in

hetérp@ycm%%e}fealtém&fcsl%h\a@m@rmunt of a conpound or salt
any one of the above enbodi nents of Formula I,

and
a merqeﬁmamb@dimf;nmmlpﬁlm)h@ enratitls abowe pbedipgnts of Formula

enb
WO RSL TR i B G2 sRUI : BEEhe  Di. or

cerféﬁf‘fﬁf th@sle'%ﬁmb@diﬂléﬂ@ 1R91Fs i g aikgl. eff dreeithivi@f dreseiambodinents, R is
conmpound or salt of one of the above enbo

selastodHnmiieerpup eansietiph 2} MERE b et -EoREb SSopregat U, isobutyl,

mxf@ﬂﬁ{dﬂlng a therapeutically effective anount of a
conpound or salt of any one of the above enbodi nents
of Ferdathia embodimérhs including anyFoue afehe abave entbodinpmis ¢f Formula

L whereor ek R onih YR in e STl s aP g 2

th eF&%%in%‘lﬂdﬂuﬁéﬂt? %élﬂcﬁﬁ%ﬁ?daﬁe Sfth@asneRraibodinkntsalt Hormula
of any one of the above enbodi ments of Fornmula I, or

I, wiees ncaclniah R is erpakylenydn Foo aptdis pHigese embodiments, R is benzyl
t he ﬂ&%%%{nce%g&allngr{tse Ccfle prese%q?n%}ltl&f pl%vfﬂgm Bﬂﬁﬁla%utﬁai t

composmon comprising a therapeutically effective amount of a compound or salt of any
one of the above embodiments of Formula I, and a pharmaceutically acceptable carrier.

For certain embodiments, the present invention provides a method of inducing
cytokine biosynthesis in an animal comprising administering an effective amount ofa
compound or salt of any one of the above embodiments of Formula I, or a pharmaceutical
composition comprising a therapeutically effective amount of a compound or salt of any
one of the above embodiments of Formula I, to the animal.

For certain embodiments, the present invention provides a method of treating a
viral disease in an animal comprising administering a therapeutically effective amount of a
compound or salt of any one of the above embodiments of Formula I, or a pharmaceutical
composition comprising a therapeutically effective amount of a compound or salt of any

one of the above embodiments of Formula I, to the animal.
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one of the above enbodi nents of Formula I, to the

ani mal . For certain enbodi nents, the present invention
w@e@viosiess a net hod of treating a neopl astic di BEHRES20061035179

an ani mal conprising adm nistering a therapeutically

effective armunt of a conpound or salt of any one of

Z: ab %{ﬁt EIE‘ o 1&9 o&eg)ffﬁgl%ég‘lfp&%og Pﬁod’l%FS a method of treating a

neoﬁlgﬁfcakﬁ@%é i‘ﬁ%!n' anirBalfcBfipkiv g AORMMIStehg AthreupRatidally REfeStirfel
any one of the above enbodinents of Fornula I, to

mnquh@cf»ﬁmmwm\@r salief amefro@p of therpboyeerriodimenty of Fapmple heor a
pha%xir;agzﬁlétﬁcéwb c%tﬂ%?shﬁaogfcgng) ? F tgeﬁfgg}gf&f]y sfrlahg Iafnom% é?)ﬂﬂaound

I'C’ gr oups
or s&ly 6f di1‘§|of @ﬁdabb%: E@dbdiatemts.of lehﬁﬁla Iob hbtr aiimal.
speci fied, these groups cont 1t
o Ghsiseq RerstErecRBOtl IOL 91 (R BRI AR TE gt saight
cha anw%g%n%hétfclﬁﬁ{ %ﬂpw’%bﬁﬁ’c % ﬁs g%{) %g@loﬁﬁcgﬂiﬁlg dgi/?lg‘&gcgnyl

Unlessrotleewise spenyii¢d, these gupy contdin droand t@Z@ﬁ@b@batyrrha\Iﬂesome

emt@:dgénggs,ltﬂ%é% ggoréllpg E‘gegah%g%yf ggf/{:q %ﬁ%g awé,ttﬁi//ﬁglff carbon atoms, up
to 6%9309%%&:1, ot %! 6y & 2BabY BRERY ICycEY §loRpE Bdnybe monocyclic or

cycl opent yl me g cycl ohexyl’, cycl ohexyl met hyl
polynyeheand,prefesatdy u@sfmm Gtte dO g carbonistans: (Rxempsy syglic groups

inel3E BRI oy AR B byt oBl o Sy bR leBg, syclopentyl

cyclo@kxlﬁylmetﬂilomlﬁﬁflll opdotrighmeethylelatmantyl, b lsybstinytbd aids
used ! ene |s suybsti t ted For exanple an

unsalPSﬂt‘&PiWréﬁlypo B WEREFR0sReayhn " al kyl ene” noiety to

whi Gﬂﬁ%%tﬁét%%%ﬁ@é&ﬁed SR 1eAE M ehe AR B1hEIdRNs BF e "aRS1" groups

used herern i1 nchudes carbocyclic aromatic rings or
defined gb®ies fIénHEerrrE}edi{mémysk" isfusat Wherg'tadi(}/[b@ei i @hbﬂcﬂl@ltgh elfgriexample,

on 5 U beRHR CORPESES P g B SRt PopEnen PR ERbp fyatached.

t heTid 9B "§y1"Ss REd Mrelﬁhﬁclﬁcﬁs Parboey dicaénthtic ﬂllﬁﬁﬂdﬁdﬁ@ systems.
aromatic rings or ring systens that contain at | east

Exammdes ofragylrmsownscaclode ]Qh;:ng naghthyd, btpf)tenyﬂ fluggery] and indenyl.

r Phgdfgystﬁtéw%qudlg ﬁ{fq atl AL S‘@r"?gtre{dft gérligg)tstg%{()h%% X, 3g)r N.

it G o st o
one 1} gelpjgroatom (e.g., O, S, N). In some emgodlgqentl'sl,pt eltel}ﬁl Htet%roal:'rl)rfl idcludes
a ring or ring system that contains 2 to 12 carbon atoms, 1 to 3 rings, 1 to 4 heteroatoms,
and O, S, and/or N as the heteroatoms. Suitable heteroaryl groups include furyl, thienyl,
pyridyl, quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl,
imidazolyl, pyrazolyl, oxazolyl, thiazolyl, benzofuranyl, benzothiophenyl, carbazolyl,
benzoxazolyl, pyrimidinyl, benzimidazolyl, quinoxalinyl, benzothiazolyl, naphthyridinyl,
isoxazolyl, isothiazolyl, purinyl, quinazolinyl, pyrazinyl, 1-oxidopyridyl, pyridazinyl,
triazinyl, tetrazinyl, oxadiazolyl, thiadiazolyl, and so on.

The term "heterocyclyl” includes non-aromatic rings or ring systems that contain at

least one ring heteroatom (e.g., O, S, N) and includes all of the fully saturated and partially

unsaturated derivatives of the above mentioned heteroaryl groups. In some embodiments,

-5-
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pyridyl, quinolinyl, isoquinolinyl, indolyl,
i soi ndolyl, triazolyl, pyrrolyl, tetrazolyl,
w0 pdodazworyl , pyrazolyl, oxazolyl, thiazolyl, PCT/US2006/035179
benzof uranyl, benzot hi ophenyl, carbazolyl,
benzoxazolyl pyrinidinyl benzi m dazol yl ,

e RO SOTHASS  AEREORRA 7 o o,

to 3 9 tg@ 7]l {3y hetéroﬁtzsing ORI, Ay land Pydsi tHeBétBYRtonts! lE{éhithdIy
razinyl, oxadlazol%‘€1 t hi adi azolyl, and so_on,
hetemyniyl IO U@y@ewrmh Vi @&@hwﬁﬁawkﬂw@hﬁlﬂwééhwnorphohnyl

1,1- %11 n th%}{,&? @ rRé" e%%ﬁﬁrﬁ,l ;a%ém%ﬁ?&&z@[@g%ﬂ@ d}%%lﬁﬁr%ﬁ,t om

isotBiatalidatye ettty dpapytangl, |guirmoBdihyl, Abmdpigeridivgl (axepanyd), lidre
above nentioned heteroary

oxagspBBY; h@ﬁ?@p@rﬁ@nﬂe@wemvb gé%ﬁ? anlyr AL azetidingl, o
d1h§dr&gocﬁﬂxit;lﬁ"@lwﬁrﬁt ot ogt oIt q@mbﬁn-%?Hﬁglr Eﬂﬂdﬂ)ﬁﬁfﬁ%hn%ﬂi}lyﬁ

octa‘hgtlmqumbhmEZHExle d}hlydroylldﬁmaia@olyhl3yaza‘gncmdp§ 2.2lon-deyl, and the
ik pyrrolidinyl, tetrahydrofuranyl, norpholinyl,
X%t hi onor phol i nyI 1, 1- di oxot hi onor phol i nyl ,

Pi PBIel thind Vﬁeter@éﬁ%ﬂ aﬁicmd%s bichii@as tridi €136 heterocyclic ring systems.

i m dazolidinyl,” i'sothiazolidinyl, tetrahydropPyran yl,
Sucq wing sy $tems ing uderfmwd@mé/@r bﬂdgﬁﬂl rirfes 286 SPie Jingsy  Epsed fings can
1nclE %an ?@(ﬁ%?%‘ﬁ) A d smBL%atBE Eérﬂ%( ly ga%l?gegq yLﬁ aromatic ring, for example,

aze

a béi’xlzéhédﬁx% il m@s |11|ibhﬁde ﬂv*)o-ﬂﬂg,s Jmaecahy dnimpsmcwnm ahd thréd rings
I hydroqui nolin-(2/f)-yl

J01@é¥ﬁﬁ‘9’@§ﬂ€fh?tﬁmsi n-(2if)- yI di hydro | Himdazolyl,
h:’ﬁfﬁgﬁ GHeQ%rg{:ﬁiﬁ“ g%rﬁ Bs 23 ﬁ‘ﬁﬁi)rﬁ t@ﬁ‘e }BdlhteOf afifGhrh & OF the

erocycly |c and tricyclic
hetehe@e:ll;d @yalp may bathe swgmton‘o‘unlhssr cpthqws%wpmtﬁed ncl ude

and/or .bridged r.i.ngs an
ri nﬁlge EEERORdS ﬁl&@gm o atrRrt S o Sin G ine
1nte?1§5&1'at%§i i aﬁghpﬂﬁir%aﬁha[&utl@ﬂy&6&@19451@foﬁrﬂn§1,gnclﬁdmg isomers (e.g.,
exanpl € enzené ring. Spifo "1 ngs i ncl ude_two rings
diagterieomdrsiapd sn@tlgpiera) selterpobates: prlpaomhagdites We IB_\,Paftvealar if

{ 'S
a ccgﬁ}aﬁﬁnd&f%(gp cally th{]vfe B]t% fiXﬁ %yéc%ﬁc%ﬁgiilﬁéhtf%rs g%égf cffftﬁ@&ﬂnpound
enaflfiOdPrs B yell@is kdv@mid &r[cb@:ererrﬁct miixtures ef ﬁxecﬂnhﬁmmere It should be

speci fied. The invent I
undg%g(@qd thatdhe e’ ho%/lg&gidg gql(;l,lzdels rellgy or 5 1855 s({fcht (?r%asc gvﬂgt?ler expllcltly

stated or not (although at times, "salts" are explicitly stated).

Preparation of the Compounds

Compounds of the invention may be synthesized by synthetic routes that include
processes analogous to those well known in the chemical arts, particularly in light of the
description contained herein. The reagents are generally available from commercial
sources such as Aldrich Chemicals (Milwaukee, Wisconsin, USA) or are readily prepared
using methods well known to those skilled in the art (e.g., prepared by methods generally
described in Louis F. Fieser and Mary Fieser, Reagents for Organic Synthesis, v. 1-19,
Wiley, New York, (1967-1999 ed.); Alan R. Katritsky, Otto Meth-Cohn, Charles W. Rees,

-6-
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internmedi ates) in any of their pharmaceutically
acceptable forns, including isoners (e.g.,

waelr@svzredner s and enantioners), salts, sol vatBST/US2006/035179
pol ynor phs, and the like. In particular, if a conmpound
Is optically active, the invention specifically

ConIEstoR® A die e LR Lemgeroairisy ke Brgpbon prets
Oxfohn qainglaas (lwalsar Bh@P .14t ahld €arl Héﬂi\mgC @@p@mnsw@@kgm@

any or al such” forns, whet her eXEkICItI stated or

Synthesis(allth (}’@W Rrpm@xfor@,dingéandaﬂ@9 pr Peilsteiys Handbuch der
th
PR PSR Sl Sy AP SR O ol (1

suppleﬁieméealpm @@&ﬁbl@&m&thélmg@uem drint ldaabasaye)ll known in the
chem ¢ arts parUguIarIy in I| ﬁ)‘g
des%qr.llzwraHV%WPaseﬁé ¢ Faphschmg iif‘é’é‘:c}%‘?w owpgovide potential

roud ﬁﬁf {gldhé%ﬁ ngca A M&fx@s“&f‘%ﬁé‘ﬂi‘%&é‘r{t%x/eﬁﬁb‘ﬁ CES ridteleBRed

waukee, Wsconsin, USA) or are
descrqmdmlof ther ipgiaicea] xeséting stapishsed ¢haBKIA MG sctcaon helow. Those

B TN RN LN LT L T —

confpoRA@ of teaSeAHs, or Organic Synthesis, v. 1-19, Wley,
New York, (1967-1999 ed.); Alan R Katrltsk ato

Vet Germshiionabmettiods an terkidguesoieRARios) apd pupifjgation can be used to

s L5 A B S ST e B Bl s
thereb® rguell tedﬁﬁiq&é§hﬁ§h ch\ﬁieﬁog @RaraplSyait iypss of, chvomdtegraphy (high
Per gamon Press, Oxfo Bei.l st ei ns

d, I
periggARREH ?MW@@E’F@E}ﬁQﬁ PR an@mmgfﬂwaﬁﬁograehy using common
abs«?%%ht? 9&dk a\é‘:‘sﬁléc,%%*el B&g kﬂl{? ag@élﬂ&ﬂ){to%fdﬂ)ﬁ&y géc?ﬁstalhzatwn and

enents (also aval 'e"via the Bel'l stein onl
diffdmnhttlgse) iquiddiquid) lexisacatiah itschnigueposes, t he reactlon
schenes depi cted bel ow provi de potential routes for
synt hesi zi ng the conpounds of the present invention.

FOVC&Eﬁ&ufél@bﬁtHeQﬂvéﬁﬁﬁﬁ E:éupbé f &td hordingto/Reltdbn Scheme I
reaction steps, see th ES section bel ow. Those

whegin|R @casldnﬁnWeal@w et R¢acaplp Sél@qn@ﬁ Ethe A d-ingigarei4,5-c]quinolin-4-
om 3401 D58 0V}, AP BY B RRAET] Dppige g 15

nven nven
imitl&oih5-@ipsnddin-s-eDanikiod Foanala pv rwlﬁch: Btd smbgems obBomsdall. The

reagtl%n is carried out by combining the 1H-imidazo[4,5-c]quinolin-4-amine of Formula II
with an acid anhydride of Formula III in a suitable solvent such as N,N-
dimethylformamide optionally in the presence of a base such as triethylamine. The
reaction can be carried out at ambient temperature and the product or a pharmaceutically
acceptable salt thereof can be isolated using conventional methods. The 1H-imidazo[4,5-
c]quinolin-4-amine of Formula II is known and can be prepared using known synthetic

methods, see U.S. 6,677,349 and the documents cited therein.



i sol ate conmpounds of the invention, as well as

various, pharmaceutically acceptable salts thereof.
w@ewhn/oseehni ques may i ncl ude, for exanple, allPCHps®oe635179

chr omat ogr aphy (hi gh performance Iiquid chromatography

(HPLC), colum chromat ogr aphy usi ng comon absor bents

such as silica gel, ang thin er .chromat ogr aphy),

recrystallization, and |?V%%°%¥W§II (i.e.,

l'iquid-liquid) extraction techniques. Conpognds of the

inventioNHcan be prepared according to Reagljon Schene

| whereipnRis asbjefi ned above. | n ReactNonRSchene

the | Hni agzo[ 45~ c] quifnoli{ n-4- am ne f\omrulao
is readted w an fci ri-de—e+ Fo N/t o
provi ary de of

NY | H,m dazo|[ 4, 5-c] qui nol m AW N
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-iwidazd[4,5-cﬁhqgnoln}4Manine of Formula M mﬁtMFﬁﬂT
aci d anhydride of  Formula Il in a suitable solverf®
such as N, Ndi net hyl f ormam de optionally in the
presence of a base such as triethylam ne. The reaction

c an Compoands afdhomberstionatath be prephRdpes@tiggo BREctidAS cheme II
table salt thereof

rodyct o har maceutically acce S
S whBign RS axdarinedabors: e ReariipeiSchemall et Aolaudazpisielquinolin-4-
amirleBfdREANH . [Pis rEAcBid Widh b Qlal%f(ﬁﬂ?rﬁ‘eﬁi of P& VA0 lrpkox)ic?e a lH-
. known and can be prepared using known synthetic
imidezdibdsc]quineling-Slcafhadiily G2oramth Vhehithdsiasutigenes éfFbrmula I.

T S RAE s STRCARES ek RS S
to a18p&istonRrisslution detheNedimmagf4,5 lﬂqtﬁﬁ@lﬁ{-h%ﬁli@ﬁﬁ@nﬂh}a Ilina
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10 suifablesglyentarchios Aichlogemetharedn e pressieeof arbase svch a5 triethylamine.
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C
S a subgenus
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For mjlg \% ig a controlled fashion to a suspensi on or
conygpiignabmethods-he | H- i ni dazo[ 4, 5- ¢] qui nol i n- 4- ami ne of
Formula Il in a suitable solvent such as
di chl oronet hane in the presence of a base such as
15 triethylam ne. The addiéacton Sadrntedlcarri ed out at a
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N
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Compounds of the invention can be prepared according to Reaction Scheme III
wherein R is as defined above. In Reaction Scheme III the 1H-imidazo [4,5-c]quinolin-4-
20 amine of Formula II is reacted with an acid chloride of Formula VII to provide a N-(1H-

imidazo[4,5-c]quinolin-4-yl)amide of Formula IV which is a subgenus of Formula I. The
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The product or a pharnmaceutically acceptable salt
t hereof can be isol ated using conventional nethods.

woe@en3wm Schene 11 Conmpounds of the inventi onPCHOSI966/035179
prepared according to Reaction Schene Il wherein Ris
as defined above. In Reaction Schene |1l the

e e bt 5 R0 W El RO Sl b ormta 1
witlP&P¥dig 8h1Bribk bf Fbirularlin 4.sBitAISI010&1 sicasiidiastodRttahe or N, N-
Fornmula IV which is a subgenus of Fornula I.

dimPihy Hewmsanida in the pagsenescdiahasosuch gaiatirlgminge The reaction can be

e e ; . e ; . )
car P3Pl PRI e FB0E ' FRRR L b
thersoiCdanadse ishlgtbd asiggresiangoral mdthiyds.met hyl f or mani de in the

presence of a base such as triethylam ne. The reaction
can be carried out at anbient tenperature and the

product or a phar chkké&ﬁh'ﬁéhaﬁgﬁﬁ’t abl e salt thereof
can be isol ated using conventional nethods. Reaction

Schene |11 Pharnaceutical Conpositions andQBi ol ogi cal

Activi t yyPhar maceuti cal conpositions of }%nvent ion
: 5 : :

containja®t herapeytical | y effective anou or a

N\g_f;\_l/ descri bgd above in corpihg W'T/h a
AicAally atcept ¢ cafrier. Theg tg a
tically effective anount™ and M echi ve
i nmean anmount of the conpound_gs sal\'y(o
sufficient to Eﬂguge a therapeutic or prophyl atiN-@&__
ef fect ,ll such aS gyt oki néli nducti on, i mund¥odul & {on,
antitunor activity, and/or antiviral activity. The
exact anount of conpound or salt used in a
pharmaceuti cal conposition of the invention will vary
Phagmaeentical ¢ omepdstions aed Rindagical dctibidge of skill in the
arty,, such as .t he physic and m cal t .
corTCa e P B o D s RRERR R F shoBulipiective
amaéuit 808 esnpasidNG shle 9éstEbed Abdve direorabibaibn®ik 8 pharteiceutically

conpositions of the invention will contain sufficient
acceptable carrier.

The terms “a therapeutically effective amount” and "effective amount" mean an
amount of the compound or salt sufficient to induce a therapeutic or prophylactic effect,
such as cytokine induction, immunomodulation, antitumor activity, and/or antiviral
activity. The exact amount of compound or salt used in a pharmaceutical composition of
the invention will vary according to factors known to those of skill in the art, such as the
physical and chemical nature of the compound or salt, the nature of the carrier, and the
intended dosing regimen.

In some embodiments, the compositions of the invention will contain sufficient
active ingredient or prodrug to provide a dose of abqut 100 nanograms per kilogram
(ng/kg) to about 50 milligrams per kilogram (mg/kg), preferably about 10 micrograms per
kilogram (ng/kg) to about 5 mg/kg, of the compound or salt to the subject.

In other embodiments, the compositions of the invention will contain sufficient
active ingredient or prodrug to provide a dose of, for example, from about 0.01 mg/m® to

about 5.0 mg/mz, computed according to the Dubois method, in which the body surface

-9.
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active ingredient or prodrug to provide a dose of

about 100 nanograns per kilogram (ng/kg) to about 50
woredoziosprass per kil ogram (nmg/ kg), preferably abonusSmo6/035179

m crogranms per kilogram (ng/kg) to about 5 ng/ kg, of

the conpound or salt to the subject. In other

SRR RR B LG ROR A PR GB ok AT e
hefphowinti®)a 61067 8af alttoah BYRMR e@mbcfd'irﬁ&lt@ﬁfé%etﬁo&]m%%()é;&rformed

to about 5.0 ng/m, conputed according to the Du
by Rdiipsfering a gpmpeundhe splb @y campdsitinedn @alost outsidajiecnge. In some

' \ ' ji.ect'.s b . Wei ght : =
of ) h B0 IRL B8 10008l 5 AR LB rovie
a doseref fzotatibuen! mefhetorabotio]s nisy? eth SibiestIRE einple, a dose of

g.a compound or salt or conposition in a

dm ni steri
frog‘bgt]?é’%ﬁta’sm BT i pRo nﬁr?g‘@g/ni‘n some of these embodiments,

_ ¥%n so es ;
Lo pr o deoLIRAEREPO Y T Shel 1 SR TS,

parggfenal fornuliteons syt ¢redros, ointmenis gaerasoll fimmubitiofis, afnsdermal

0.4 [M2 to a t.. 1. /2. A variety of )
pafgles, JaryeRsel %Vhﬁse“@gﬁ%!ﬂ%% uE‘W_ng%gg%agﬁ foans can §s grrpaced with
con@Rtitih phaRceRicallR hedeffaBlel @ric?end RIMIHRS usinf @ tional

oi ntments, aerosol fornulations, transdernmal “patches, -

meghodgswhich senerght iplade thesstapad brinking thihastive dnga@erlnlﬁmons
Ny wi th conventional pharmaceutically

assgglgg%t?‘ggpgp%%a???érs and addi tives using conventi onal
net Abesompirel og eaidrodiieyinidition den b? .@dlﬁirﬁ‘@?ﬁﬁ ?ﬁfﬂe@ﬂigﬂ@
th tive,i dient ipto association w e .

e o bhc i 1 v o S i

il I L ; [ ' he
e Ko binkih FiB a0 it Sp AR bl
inchughing aflditionabenmuimg resEines sddifiers; antdvirsd, iam‘.i]bigiictd;l ati®dies,
her..or with qgther active agents, including
progeglg%’ F]g[hcgels’ wfﬁ?ﬂﬁge’&@ﬁ&ﬁ%e nodi fiers, antivirals,

ant Coin@bineds, or@altd STABé RS entRinHa®t BSen 8R! 8 &fiuce the production of
ol i gonucl eoti des, etc. Conpounds or salts of the

cerfaiRy eyipkines nprpenaents ptrwmed acearding do thedesss sed darth oelowf These
i aj [ nes,. | L ment.s rfor .accordin

res§%§ %ﬁiggﬁeg%{%tgﬁésgﬁng&li&gﬁtg are ufﬁfélg gor mocﬂrl?aqlng%ﬁe I response

in a number of different ways, rendering them useful in the treatment of a variety of

disorders.

Cytokines whose production may be induced by the administration of compounds
or salts of the invention generally include interferon-o, (IFN-c.) and tumor necrosis factor-a
(TNF-a) as well as certain interleukins (IL). Cytokines whose biosynthesis may be
induced by compounds or salts of the invention include IFN-a, TNF-q, IL-1, IL-6, IL-10
and IL-12, and a variety of other cytokines. Among other effects, these and other
cytokines can inhibit virus production and tumor cell growth, making the compounds or
salts useful in the treatment of viral diseases and neoplastic diseases. Accordingly, the
invention provides a method of inducing cytokine biosynthesis in an animal comprising
administering an effective amount of a compound or salt of the invention to the animal.

The animal to which the compound or salt is administered for induction of cytokine
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results indicate that the conpounds or salts are

useful for nodul ating the i nmune response in a nunber
w@boodiosd7es ent ways, rendering them useful in tPEr/US2006/035179

treatnment of a variety of disorders. Cytokines whose

producti on may be induced by the adm nistration of

d f th
bioSs IR Barieie RAKERY AT ARLI ol GEOPEAY Y digosse 07

neo%gé\ﬁ:c @iealS aNE |ahmﬁ§stf%@ibh B thel BhblRb A nid r0v1de therapeutic
t oki nes ‘whose bi osynthesis may be induce

treatxmmo Auhfdmabwelyaﬂht: sompourideorisaly g1y ibs dimia tered t1> maaumal prior to
[ L=] [ L-.1
the 61’&1{{]8. ac(gy{rg}gl’ tﬁg élse%ﬁgﬂ éh g Pﬁg?mt#ﬁpgﬂ'?f th%r‘]‘ﬂmge&gﬁ[q {)];e 2
mnﬁﬁé@bhﬁﬁ@k&ﬁ@nkﬁhmbﬂt Vi rus production and t unor ceH
gr owm h ki ng the conpounds or, sal ts useful in th

tr daddion & tpiability & iEBesdae BrgueBA Ly tqkineg; compRads or salts
r f
s ELATL I YRR 00 B AL o cxmpe,
nataalitilérstetiractigityamap bé stimillatedgaroefiiict tifat may bedoe tujcymtvkine
nto the n nmal The

al t th t
indigioen ThR EOBBARES ARG SU1F 1881 459 TR HLERER. P i fan

stintu2StE SEd-QbnQf rityic Vi el ARYRbMRSoR ofBYdiNGNE cHoRinegab@ther, the
as described infra, for exanple a viral disease or a

conpmupdsetsalis tiay eause prelifarationingd differaniiatoros! BAemplasytsand

or allﬂtg?‘fr}@é Pg Sa%is ﬁgs"ég’ﬁ"g g@xﬁgfﬂ ?%%sg)ll}%% o Q}f)fect on the acquired

1mrﬁlﬁ{H 1Bpohsd. eld)rteﬂaﬁlbl% ﬂl@lpiﬁﬂucﬁdin @ﬂ‘ the @ Helpbr WpemBﬂTHI) cytokme IFN-
acqui ring the disease so th dmi ni stration of

v mgyp hp dwgedind gaqtiy wé;ﬁh@pr@dvﬁ@n@f SrobB§IPSLPE Z&Té@t%@%@n@s IL-
4, 1115 A ORad 8o iRRobA ki il AAUE 81 (AR oRIBAME! Q"
cyt oki'nes, ‘conpounds escr| el'n can
af f wihtthet foe pratyksissor cblﬁeraﬁwtlc beattrent offadiscase sypd vdwther for
qQr exanple, natural killer cell act ty may.b
eff%‘?%iﬂné‘{eéﬁ acqpredppnityy the CHEy° Lfléﬁlzoﬁ x%I?P %ﬁ%ﬁl?%bmay be
adrﬁlﬁﬁfé‘féd ABne I8 cBQﬂEBﬁHBﬁJ HitBlons 3k hﬁ)ré@dtw@ lcs tpaﬁérité/ﬁi if, for
macr ophages, whi in turn stimulate secretion of
examiple, avaoxig @djamtt H\énep radainisteisd vath efbier compeagnts, the compound

RN R Y
sephataPR UHEKhR bus &H&}Sendeﬁﬂiy dubkds fier ®ilmiceaor a:lgsthehﬂubasmmated

effect on the acquir
with one another such as (a) covalently linked or (b) non-covalently associated, e.g., in a

colloidal suspension.

Conditions for which compounds or salts or compositions identified herein may be
used as treatments include, but are not limited to:

(a) viral diseases such as, for example, diseases resulting from infection by an
adenovirus, a herpesvirus (e.g., HSV-I, HSV-II, CMV, or VZV), a poxvirus (e.g., an
orthopoxvirus such as variola or vaccinia, or molluscum contagiosum), a picornavirus
(e.g., thinovirus or enterovirus), an orthomyxovirus (e.g., influenzavirus), a paramyxovirus
(e.g., parainfluenzavirus, mumps virus, measles virus, and respiratory syncytial virus
(RSV)), a coronavirus (e.g., SARS), a papovavirus (e.g., papillomaviruses, such as those

that cause genital warts, common warts, or plantar warts), a hepadnavirus (e.g., hepatitis B
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i mmune response. For exanple, the production of the T
hel per type 1 (TH) cytokine IFN- g nay be induced

Wwo pa7o80r3 y and the production of the T hel perP€l/ps2026/035179
(TR2) cytokines IL- 4, IL-5 and IL-13 may be inhibited
upon adninistration of the conpounds or salts. Wether

XIS or r apeut c treat nent of a.di sease,

""I“%d @ﬁ%’?ﬂﬁ? %51 0 Pﬁ%@ HE‘S PhRsRgheqirug) aaﬁreéawwﬁﬁ@m
lertivérus QB MIVYy salt or conposition may be

adn1n|stered alone or in conbination with one or nore

act i(Ribagisripbissnses ssh ph for exampleadistases tesvldiog ifrven infection by

t { he
e YE R e, DAL SRedit U ORlorSRTRBRGRE Siphifeoccs,
Shigetlpdiistatis, Amagbdn&r,aldehdmbsdtat Kitbsrparmbrhy, Psb@ibidigs,
dy such as in a solutign;, or tog et her

S"rgﬁttac‘l%fggggﬁ’g i YHcopasman BRevwroce e, Neisqealp, Gloviaidanm, Racillus,
CokyriRk&derffm (M}cdw@t‘eﬁﬁfﬁab B#%b@&&o%l?}oﬁgerrﬁuag Providky ia,

col | oi dal ‘suSpensi on. tions npour
Chmm teslum, chvtl@,sYd:rsmws Haehenphmjsemi Batettiia; may be used

o D RNk io GishiSs e o Uaaie, foppl Ghieas incliding but not

linfited tid t:anfdﬂhﬁdis) &speﬁélﬂ%s Qf‘st@'laﬂbsﬁd @%ﬂcf)éﬁl m%nlngltls or parasitic
her pesvirus (e.g VZV),

dlSS%fi%ﬁ/mChJéhr(geb‘@ not lamlt@ci tormpl@mslmg@m@,%@hs eaIni @n@mhmmr

r.navi r us
B e e e e S T
(e. @) neopiﬁd;twechmyesr $1%h as intRRpEYEDNdopUSiak Soebvical dysplasia,
munps virus, neasles virus, and

actﬁ@é Ir?tfglﬁlgﬁgﬁ ch}on% ﬁq}gn{opgw j carginewaoisAY; qugarcmoma
Kaﬁ@sf@ sarcoRIhelafloR& Q%ﬂlﬁﬁﬁcl(lﬁmg ‘but R(?q Hulté%ﬁg\éhﬁt% %1%56:101d

such as those that’ cause
leuemia) mﬂt@l’ynmlocﬁ)c led{dmp,&dhlmm mslo(delegkemlhﬁ(ﬂﬁbmt: Ilﬁnphocy’uc

B L I eSSt B v
T-cell¢mplsort, B-cell E')nﬂh@ﬁltaieéﬂdq{au?'céﬁ SRS G Bher Efdcers;

exa e, di seases resulti ng frominfecfion by bactetia
dr2unedigsed atqmiedigensess SEhdisatpihilermatitis or elzamaer |

o R e LN U B

Ps e(fflcsrta@sytoimmune diseases such as systemic lupus erythematosus, essential

thrombocythaemia, multiple sclerosis, discoid lupus, alopecia areata; and

- (g) diseases associated with wound repair such as, for example, inhibition of keloid
formation and other types of scarring (e.g., enhancing wound healing, including chronic
wounds).

Additionally, a compound or salt identified herein may be useful as a vaccine
adjuvant for use in conjunction with any material that raises either humoral and/or cell
mediated immune response, such as, for example, live viral, bacterial, or parasitic
immunogens; inactivated viral, tumor-derived, protozoal, organism-derived, fungal, or
bacterial immunogens; toxoids; toxins; self-antigens; polysaccharides; proteins;
glycoproteins; peptides; cellular vaccines; DNA vaccines; autologous vaccines;

recombinant proteins; and the like, for use in connection with, for example, BCG, cholera,
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Streptococcus, Chlanydia, Mycoplasma, Pneunpbcoccus,

Nei sseria, Clostridium Bacillus, Corynebacterium
wop@ohzoreri um Canpyl obacter, Vibrio, SerratiBCT/US2006/035179

Provi denci a, Chronpbacterium Brucella, Yersinia,

Haenophi l us, or Bordetella; (c) other infectious

' . hi a, f di seases_i ncl udi ng
L R S R R e e R
pahirflueptR 68 irSbies; MERLILS; dufAbs, ARRIIA %}'eflb@ ff\%rr RRhAS Widhtheria,
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actinic.keratosis, basal cell carcinom, squanbus cell

rotavirys; ma gy, Yellw Tevsr, andh &@elf}{%{pﬂase@ﬁes ar cona,
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i 3 dhisfive

nyel o | eukem a, acute ytic
ampmpronwdemmnemmnnc Fblymhqxtgg tcbmpbﬁtdseiiﬂsﬂts may be used for

Hod honma, pon-Hodgkin's
tre%“‘l.%hg °%t5§ga Uifecions boREUT Bier SHPPIESHRIhRSrAg!l
mediatbdhﬁirﬁamtﬁ/‘&h | fot @Mﬁﬁjl& Qran%éht ‘ib'élh&fts At Pétlen@&:eénd HIV patients.

TH2- medi ated, ato i seases, such as atopic

der KRS PRGORO h@aaboé@ slisn@ﬂph Pt tyaes efsdiseasgs, forleearypyle, a viral
dls@(isle %f 9héo rﬁliﬁg@ b deSse A ' Qr]yage 1?} gf’lépmdnaa i, B?éift}qereo% ghavmg the

I Seases

dlswsy): mmlnsmmgmhaapembaIIWMO@ inbaeofa coﬁ?ﬂbﬁﬂ&)&&alt of the
scl erosj s coid lupus, alopecia areata; and (g)

inva‘?téoé‘afgél%eaé%% iated with wound repair such as, for
ex apRlafimd] AHyRiIdo ‘t%nvag&ngt@!i Bk lelhﬁ{lﬁ@l \mggaﬂl d&ﬁ %39% Iﬁlglgunt ofa

types of scarring . anci ng
conppsing @ pajt d,ﬂsclmbﬂddlewmnl,mést)vacdidd adbuvm&l Iyonezensiwdpaeiidihere is

D BT R e SR M p—
of & @ngRINE bt KLY JRLHBIIHr AN BE afiShdl 255 %&ﬁrfedadﬁng%t Srial

res onse, such as, for exanple, live viral
PEISIE of 3 GompeBBe ALsalt oftsctivartatindiiceicytakine biosynthesis is an

am&letrQﬁtﬁgf%H #Heusd IR %190% belP{y%gsr,] is&cqq} adsenrloﬁ/o%gfes frggc%ophages
dendritic cells and B-cells to produce an amount of one or more cytokines such as, for
example, IFN-o,, TNF-q, IL-1, IL-6, IL-10 and IL-12 that is increased (induced) over a
background level of such cytokines. The precise amount will vary according to factors
known in the art but is expected to be a dose of about 100 ng/kg to about 50 mg/kg,
preferably about 10 pg/kg to about 5 mg/kg. In other embodiments, the amount is
expected to be a dose of, for example, from about 0.01 mg/m? to about 5.0 mg/m?,
(computed according to the Dubois method as described above) although in some
embodiments the induction or inhibition of cytokine biosynthesis may be performed by
administering a compound or salt in a dose outside this range. In some of these
embodiments, the method includes administering sufficient compound or salt or
composition to provide a dose of from about 0.1 mg/m? to about 2.0 mg/m’ to the subject

for example, a dose of from about 0.4 mg/m* to about 1.2 mg/m?.
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adm n ering an _effective amunt, 0
thegmborier e Mg R bR eHETa e SuBoER R ad or salt o
ro@ﬁlg%vcﬁ)@& of ﬁGmaJEBHm 1 Q{gt/ﬁz fPIRRALN Y nf/mS & the@libjeed for@xirple, a
uce cytoki ne |os nt hesi s |s an anmpunt sufficient
dostemftfla)m:@omm@ 4ang/mdrte ab@ltll 21319@@ such as nonocytes,
rmﬁlﬁ Ijagé—:\ 81;1139)%”0 r{ia? %bo&f/:t Sﬁgsg tss@ %&L (!h§ea%e% PJr%Q %?leay viral

anpt e
disbdsBlofa nddWitastic dideade, mit}Lb@tredtéd ihGanainéindllin ndst tlhbﬂbf (Bying the
i ncreased (induced) over
disease) by administering a therapeutlcally effective amount of a compound or salt of

Formula I, any of the embodiments described herein, or a combination thereof to the
animal. An animal may also be vaccinated by administering an effecive amount of a
compound or salt of Formula I, any of the embodiments described herein, or a
combination thereof to the animal as a vaccine adjuvant. In one embodiment, there is
provided a method of vaccinating an animal comprising administering an effective amount
of a compound or salt described herein to the animal as a vaccine adjuvant.

The methods of the invention may be performed on any suitable subject. Suitable
subjects include but are not limited to animals such as but not limited to humans, non-

human primates, rodents, dogs, cats, horses, pigs, sheep, goats, or cows.
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background | evel of such cytokines. The precise anount

wi Il vary according to factors known in the art but is
wezpensedst o be a dose of about 100 ng/ kg to apOUUSH06/035179

ng/ kg, preferably about 10 ng/kg to about 5 ng/kg. In

ot her enbodi nents, the anDunt is expected to be a dose

f, I f b 2 t bout . 5.
0 RBaaiih it ol ag AR e rkabR Besckioally Ritpina other
forrgﬂﬁﬁéﬂsbﬁéés ahavamisbtRudRyicts SREBlegobaMmRAISof the present

i nduction or inhibition of cyt oki ne_ bi osynt hesi s ¥
invssiop eref dasentbdiy, fad eramnle. dnierngtianal Jiwbbieatigndyoss M@ 03/473944 and

thi n
WO RO AR TR, bR R s,
5 20008118584 3, 2004/0238608 ] 2002102663 111, 2004167663d ome 215)()510009858b0ut
0.1 ng/mto about 2.0 ng/ mto the subject, for

exanpl e, a dose of fromabout 0.4 ng/n2 to about 1.2
ng/ n2. The invention al so provides a nmethod of treatijn

a VPbiasts prd edveniges of this invenkien adurtberibusigteddyy the following
exal R e P SRR R PR P RRED B Bl o
welb&d dthaf cohliiﬁlons’la/rﬁlﬁdtaﬁm, §touldsot de icomdtruedito ardmlmhmit this invention,

effective to treat or inhibit a viral infection is an

10 amount that will cause a reduction in one or nore of

the mani festations of viral infection, such as viral

| esions, viral |oad, ratexahMpiigg¢s production, and

nortality as conpared to untreated control aninals.

Th daaeh EROhiaYcRrd hrried oup

{1 Qo TR o b Bt LR By R i ot pne 2
COMBIFBAISH sy sexp@atastbniatedold gh—pdtfelenamhe fbshupurif@atiogplodutto

el GromEE R AR e Ll skt o WORToEN P

15 systehf@h aﬁtoﬁﬁa@&ﬂ 1R8k-bErf&AMcS I ﬂlﬁlﬁéﬁtl@{@‘éﬂﬁcﬂabﬁlabw frbm Biotage,

cause a reductron in tunor Size or in he nunber of
Inct Chastottedile, VAwmn,, UBAp Phedpen ua@‘d)t@meaqh urifiggtign is given in the

aC? :91%50]318 $ gxog%a L}?Rlc i%)whtloﬁ%ttﬁﬁ SOEN; t %)&%38#3 Wg ,Q/yv%i
chl&bﬁfrﬁﬂ@bﬂh}imﬂh@ﬂéenﬂr@teﬂ@hk@rﬁmn Zhbdmbmﬁ (GYA Kpwad usedtak éte polar
enbodi nents, the anount is expected to b

a dgg)e f, .
compsmerhaip eherty GrilEBOPAIHON, hilfrovas uSBLBRSHISTofgh the
20 md{cg §“ £d according to the Dubois nmethod as descri bed
ove) al though in sone enbodi nents either of these
nmet hods may

Example 1
N-(2-Ethoxymethyl-1-{2-methyl-2-[(methylsulfonyl)amino]propyl}-
1 H-imidazo[4,5-c]quinolin-4-yl)acetamide

X
NH
N XN o~/
>__/
\\éH
N\,‘?__
25 o)
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be perforned by adm nistering a conpound or salt in a
dose outside this range. In sone of these enbodi nents,

wao b@7/st7nod | ncl udes adm ni stering sufficient PONPS2INE035179
or salt to provide a dose of fromabout 0.1 ng/mto
about 2.0 ng/mto the subject for exanple, a dose of

o R TR BaS8he VR g LS 0P

eth b8 llﬁnfﬁ'déz't‘JM §lc§@1ﬁﬁ6lnpl -yl pmmh@cﬁwem ins@RERsuRamide
réated in an aninal in need thereof (having the

(750 m@ésq) mwnadme of m@hylmgm ($0k uhpbéteﬂ):%ndl A/’Nethr@éhyﬂfi@@narmde
R Eannd SERRIEaRhioR 8k sfsed 4 lidh torBufY, ARG

houPadetie aijidm@k (1 ﬂdL) s I’i&ﬂedTHMlearEMObem}(’aE@waﬁﬁ&ﬁbdmj ambient
adm ni stering an effecive anount of a, co oun_ghor sal t

temperafsp | lahour anghhes coRgratralRs YafsHarus e BEET I e Ahdhissidin Was
pol S0 1D REEASLlY HIRa301 MBS g - 1%

metmreﬁdioni dmhldwmeﬂlm&t aon’lgalmng v am:hqonmnph)rdwmge) to prov1de 278 mg of

N-Gifhotypetviba nenu S e ST hafinglSSUR A fruhools.s-
clqBbiy %l’;ll)acértaﬁlcr%*&%ﬁte%wm mﬁlv&%wgn AWRY, daRd for CaqHa7Ns04S

perforned on any suitable sub ect. Suitabl e subjects
. 04&&:12@@1@ B 60;.0. F N, | LiSrB% é’t@utl@ Grii4H; 51, §JOnNadS. I§§|t not
l[imted to humans, nonhuman prinates, rodents, dogs,
cats, horses, pigs, sheep, goats, or cows.In addition
to the fornmul ations and usesplescri bed specifically

devi cQLCSEORBPERY b} SoRBIL TSRO BB Propy1 -

i nvention are X h&xmiet er nat i onal
bubl 1 cat 1o Ko 008k yiein g i ReS, 023592, U S.
Patent No. 6, 245, 776, al@d U S. Publication Nos.

2003/ 0139364, 2003/ 18 2004/ 0258698, 2004/ 0265351,
2004/ 076633, and 2( J858. hj ect s and advant ages
is i i ) herNi || @strated by the
fol |l owi ng exanpl es, but tr@ a}'t‘l/cul materials and
amount s t her eof reC|tef i anples, as well as
ot her conditions and dI s,w{?h@donot be construed

to unduly limt this invention. MD_I__ES

/t

o

Benzoic anhydride (636 mg, 1.1 eq) was added to N-{2-[4-amino-2-ethoxymethyl-
1 H-imidazo[4,5-c]quinolin-1-y1]-1,1-dimethylethyl} methanesulfonamide (1 g, 1 eq) in a
mixture of triethylamine (533 uL, 1.5 eq) and DMF (5 mL) and the resulting solution was
stirred at ambient temperature. After 4 hours additional benzoic anhydride (about 0.1 eq)
was added and the reaction mixture was stirred overnight. The reaction mixture was
diluted with water (about 40 mL). The resulting suspension was adjusted to pH 7 with
aqueous saturated sodium bicarbonate and then it was extracted with ethyl acetate and
dichloromethane. The combined organics were concentrated under reduced pressure. The
residue was purified by automated flash chromatography (silica gel eluted with a gradient

of 0 — 10% methanol in dichloromethane containing 1% ammonium hydroxide) to provide
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In the exanpl es bel ow automated flash chromat ography
was carried out using a COMVBI FLASH system (an

waedoenst7esl hi gh- performance flash purificati onP@F/UM006/035179
avai | abl e from Tel edyne Isco, Inc., Lincoln, Nebraska,
USA) or a HORIZON HPFC system (an autonated

SOATROR B SrgBy e QR Py SR g na broesaf 1 27

- ef] yeq, iAmal bBaled f
i L0 R0 U820 00, kU

CosHpNsOnf  Ai6R1GHO: €)528B2HVE. 433N, 13.06. Found: C, 59.44; H, 5.75; N,

13 | or of or M net hanol / concent rat ed ammoni um hydr oxi de
"('CMA) was used as the polar conponent of the eluent.

In these separations, CMA was nixed with chloroformin

the indicated ratio. Exanple

i V-(2-Et hoxynet hyl -1 -{2- Wle% [ (et hyl sul fonyl )am n

O] pr oRy, ) :

-im daz%}%théxyrﬁleﬂfyl me %[érggtthglsuge%%atm)}fxo]gmp g r'i de
(150 mi, ﬂﬂlﬁﬂﬂl(}[@,ﬁ@dﬂlﬂn(ﬂﬁqé ysedgdipdpammide
-{2-[4-am no-2- et hoxyget hyl - 1H i m dazo
[4,5-c]quinolin- 1-yl]4 1, 1-dinethylethy

1} met hanesul f onam d @Hng, 1 eq) in a mxture of
triethylamne (401 , 1
i V-di net hyl f or mam de (

; Q$ and the resulting
solution was stirred ai gpbi,@nt tenperature. After 2
hours acetic anhydri d ¥g$ added. The reaction
m xture was stirred ans |ent Byperature for 1 hour
and then concentrated under red ceé—pressure The

resi due was purified by automatedd|ash chromatography
(silica gel eluted wwth a gradient of 0 - 10% net hanol
i n di chl or onet hane cont ai ni ng 1% amoni um hydr oxi de)

rOV|de
VPR RS B0 5 gt iR R P gty
1 HOInRI208! 3- c]qumbﬁh—da}zlpﬂ 4rcﬁmeaiywhmmemaﬂesmf¢mﬁam O®galseq) in
a white powder, 75-76 C. Anal, calcd for C2QH

DMINSank) aml the rqngng@()luggn 5\@8 s\iq'recbatggq iggt tqggpeg@urq:m 4 hours
sadprfisfialoaltpilie [opdh 2 FOTREE af thessison miars o
stirggdrveyght- The reaction mlxture was diluted with diethyl ether (about 25 mL),
stirred for 15 minutes, and then concentrated under reduced pressure. The residue was
diluted with water (about 30 mL) and then extracted with ethyl acetate. The organic layer
was washed with water, dried over magnesium sulfate, filtered, and then concentrated
under reduced pressure to provide an oil. The oil was purified by automated flash
chromatography (silica gel eluted with a gradient of 0 — 10% methanol in dichloromethane
containing 1% ammonium hydroxide) to provide 0.77 g of a yellow powder. This material
was dried under vacuum at 60 °C overnight to provide N-(2-ethoxymethyl-1-{2-methyl-2-
[(methylsulfonyl)amino]propyl}-1H-imidazo[4,5-c]quinolin-4-yl)-2-methylpropanamide
as a yellow powder, mp 67-70 °C. Anal calcd for CpH31N504S « 0.60 H>O: C, 55.94; H,
6.87; N, 14.83. Found: C, 55.70; H, 6.57; N, 14.49.
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| Hi m dazo[ 4, 5-c] qui nol i n-4-yl ) benzam de Benzoic
anhydride (636 ng, 1.1 eq) was added to
WO Wof/a3(745 am no- 2- et hoxynet hyl | H PCT/US2006/035179
i m dazo[ 4, 5-c]quinolin-l-yl]-1,I-dinethylethyl}nethane
sulfonamde (I g, 1 eq) in a mxture of triethylam ne
(533 nL, 1.5 eq) and DVF (5 ) .and the resulting
solution was stirred at a F4terrperature. After 4
hour s ErhgxR et 703 j . 1S
added]v?\(lrilgtu?{t hdg{?r egg’?in ogﬂfhniltmu?g[(f&gglygﬂ}?#}g%ﬁgé%ﬁﬁpﬂ?
The react }@rmidageldrieclgpivokinHupl 2, 2vdimethydyirepangmideut 40
m.). The resulting susr@nsi on was adjusted to pH 7
wi th aqueous saturated [fodi um bi carbonate and then it
was extracted with e Nacet at e and di chl or onet hane.
The conbi ned organi cSlwerle caneBt_r/at ed under reduced
pressure. The resi due vas ur\hﬂ/ed by automated fl ash
chromat ogr aphy (silic (uted with a gradient of 0
- 10% nethanol in dic onmet\hapeqcont ai ni ng 1%
ovi de89zN
of i V- (2- et hoxynet hyl -1 -{2- et hyl - Zgg-ﬁ"ret hyl sul f onyl ) am
i no] propyl }-1 - imdazo[4,5-c]quinmlin-4-yl)benzam de
as a white powder, np 80-83 C. Anal, calcd for
C25H29NSO4S 0.60 CH4O C5 59.73; H, 6.15; N, 13.06.

F . AA- ) . ) | .

oSS 1, b B B i
ethg)_}}pp@jbyll- }H-imidazo[4,5-c] ql_linoljrn- 1 [yl]-é, 1 -dimﬁthlylethyl}meth_alaesulfonamide

<d m.dazo - nol j. n- 4- - 2- net r.opanani de
(10 Sy 38 DR D B st ol assugag elpreint

- ! t t . .

te%%’q ?TFE??]@ E‘ﬁ’iaﬁg_?‘?‘sﬁ?@y"?‘]“’tﬁ?{af’?‘%i ey T PR e TR aves added
andsthp fesgten BEXtpIE ol sirred ovgrnight Threp@ion hixsurd wak diluted with

. i i . LI t ient t
N e T
prefsufe. €Tfe residuaddedihaediwith Gvate 3e8du@ B0 FDYtanE @héheeitrﬁ&téd 48 ethyl

overni ght. The reaction m xture was diluted wt
acefilet THA orgute fayenway washsd with wales, driedjoyesmapmestiumsulfate, filtered,

andfich LR e FARERRE ARl R GGG PYERMIgla, TR splig was
purifiedrbacistinated flasht dhyomatogtpinye(silagebelgraivitd Ayadient of 0 — 10%

methanol in dichloromethane containing 1% ammonium hydroxide) to provide 0.89 g of a

yellow powder. This material was dried under vacuum at 60 °C overnight to provide N-
(2-(ethoxymethyl)-1-{2-methyl-2-[(methylsulfonyl)amino]propyl}-1H-imidazo [4,5-
c]quinolin-4-yI)-2,2-dimethylpropanamide as a yellow powder, mp 85-89 °C. Anal calcd
for C23H33N504S ¢« 0.50 H,0: C, 57.00; H, 7.07; N, 14.45. Found: C, 57.34; H, 6.89; N,
14.24.
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was washed with water, dried over magnesi um sul f ate,
filtered, and then concentrated under reduced pressure
W eoopodnr7dle an oil. The oil was purified by auPCHES®A6/035179
flash chromat ography (silica gel eluted with a
gradient of 0 - 10% net hanol in dichloronethane
cont ai ni ng 1% amoni um hydroxi de) to provide 0.77 g of
a yel | ow powder. This rmat &f#8Ple%as dried under vacuum
at 60EGyDY-Stiuxghietiy1
V(2 etyhox rrextg' | y;P- P{;Mbt@ﬁl -2- [&methylsulfonyl)amlno]propyl}
[ (et hyl sul fonyl 'élmdﬁéq[ﬁﬁofﬁgﬂll}wlln- -ylcarbamate
r-imdazo[ 4, 5-c] qui nol i ns4-yl)-2-net hyl propanani de as
a yel |l ow powder, np 67-% OC. Anal calcd for C22H3
INSO4S 0.60 H2O G 56794H H, 6.87; N, 14.83. Found:
C, 55.70; H, 6.57; N, 14.49.Exanp e_/4
N- (2- (Et hoxynet hyl ) - 1-{f- mgt hyl -
[ (et hyl sul f onyl ) am no
-1 m dazo[ 455-c] qui nol i yI )
Tri met hyl aceti ¢ anhydr indé (564 N;LOeq) was added to
N-{2-[4-am no- 2- et hoxynet hyl - -1 rB-dazo
[4,5-c]quinolin- 1-yl]-1,1-di mst hylcet hyl
} met hanesul fonanm de (1.08 g, 1 eq) in DM (3 nL) and
the resulting solution was stirred at anbient
t enpEERy14Ene 4 ! l.acetic .
anhyar i Z;Qéabé%?ﬁ%% o B ] B0l [ IRBEIK RE b hsion
of Ni{2t [¢hraani -@hwxyumlaméf-nnlgmm JShdquirelot-i gfi-1vitxt ur e

o5 ARSI B L it
solptrstuttey] cRlopofoandtd (3 s, Sl it brtbrbiiBhels LRINL affla

n.) and, then extracted wth éth acet at e. rgani c
dr opg@sgrto BHS aglem seluiipn. thmteefrtlonctmx@de ovae allowmerhtesionna to ambient
fd n_copncentrated under  reduce
temg)r taglgﬁ r%éltht % Intlﬁ%{%g gé %ggrf e Itllggv& a§ PR B VSOV S e@\é%quentla%y with
water(i50inaki), BY6 mdimnrazirbdnafté asb iy, wmtr@germnr ah@bkih€ @1 598hL),
Theluted wth a radle%é of 0 - 10% net hanol in '
TRTEATS IBiTR MRS ARnceated wides redusechpresiuran Hipaegiducieys pwified by

autGh ol @lﬁslpelﬁgmgtogf' %ﬁy )(s‘?lll%o%l Qﬁ%e\{uﬂh% ﬁ{ﬁéar g?ﬁd? [ g% RI_\A%% CMA

P\ _ |

<di met hyl pr opanam de

dri ed under vacuu over ni
in c@@r@f@tmokgﬂﬁgnhyfoﬂomd b2 rmyshalhzaibon from diethyl ether to provide 1.25 g

of e A OB SRl R CRY Bt el rimidazols. -

c]qmnmen,ywa@ba&&t&as whdBbwa&! BP 163-165 °C. Anal caled for
C21HpsN5058: C, 54.41; H, 6.31; N, 15.11. Found: C, 54.52; H, 6.43; N, 14.91.
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for C23H33NSO4S 0.50 H2G C, 57.00; H, 7.07; N,
14.45. Found: C, 57.34; H 6.89; N, 14.24. Exanple 5

WERIWY1030775 PCT/US2006/035179
2- Et hoxynet hyl -1 - {2- net hyl - 2-[ (et hyl sul f onyl ) am no] pr
opyl}- | -im dazo[ 4, 5-c]quinolin-4-yl carbamate

Triethylamne (2.67 ni, s added to a chilled
(i ce/ wat er bath) suspensi EH%PW%

N { 2-Frdpya L BB ot B _
e mélp Azo[ 4 12& Dr(]-g%—?ﬁh@_iﬂy'l 2y[i(1inethIlsulfonyl)ammo]propyl}
di net hyl et hyl }nH!HiiaId@SQ[Hﬁeﬂawndlm -4yl&urpmde eq) in

di chl oronet hane (150 nl).~ A sol ution of ethyl

chl oroformate (1.37 g, 3.[8 eq) in dichloronmethane (5
m.) was added dropwhse ¢0 ghve a clear solution. The
reaction mxture was allowed tQ co __/fo ambi ent
tenperature with stlrrln@“fb ours. The reaction
m xture was washed sequ with water (150 niL),
4% sodi um car bonate (15 H(150 nL), and
brine (150 nL). The org ¢ layer V\M\soconcentrat ed
under reduced pressure. The residue y@s purified by
automat ed flash chromat ography (sil ica gel eluted with
a linear gradient of 0 - 20% CVA in chloroform 1500
m.) followed by recrystallization fromdiethyl ether

t f

Zoeﬁlggl;/%g%l%; F.ﬁ?’g?% ﬁgéﬂ%# azddf %ﬁm led e()/Wf} & bad bath SL]SB?I’ISIOH
of NplpH[R-dminp 12-ethaxgfodethyl- 10T~ qmdam[n,us ct}thcla{-ﬂ)@ﬂr]al e-as a
o B PR 00 A o b .

sol’gﬁ@é’téé;ﬁoggbyl@hgl‘/cﬁefoﬂnat@ #4194 g@@'&&j # dicHib:3R¥ekhane (5 mL) was added

dropwise taaivey clgar[sphasiony Theiterotind hiatim ofas atipykd jo-cdme to ambient

o0l Bl A R S PN Pty i
watea (150 181 ge6sddivm @hrbbndte { {4-ram), wé%(esdﬂm NRdMne (150 mL).
1H-|m3azo [4,5-c]lquinolin- 1-yl]-1

The;preanis st mas Pﬂ%&@ﬁﬁﬁé@ unges ﬁ%dw%pr(easuse gThelfeélé}le wias purified by
aut&hﬁiah Qfaglﬂaht}ﬁﬁﬁ)fﬁaé;ﬁ‘} éélhgz) gl Al@é%i Wik Qg‘iﬁgér rgg&ﬁ?lﬁ 0f9-30% CMA

| or of or mat
in crhll_c)rom hﬁlﬂsnﬂ&i faihnwedé)ytre)crgstadhzalomlfﬁc&n disthydettento pbgide 1.23 g

of B8R 2- AR XS Y5 ey 1 3T et 15ROy ammiae D)1 F-

imidazo[4,5-c]quinolin-4-ylcarbamate as a white powder, mp 177-179 °C. Anal calcd for
C22H31Ns5058: C, 55.33; H, 6.54; N, 14.66. Found: C, 55.41; H, 6.47; N, 14.45.
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tenperature with stirring for 24 hours. The reaction
m xture was washed sequentially with water (150 niL),

W@ 203087090 car bonate (150 nlL), water (150 nl),PErNusS2006/035179
brine (150 nL). The organic |ayer was concentrated
under reduced pressure. The residue was purified by
automated fl ash chronatoggggg%méfilica gel eluted with
a linear gradient of 0 - in chloroform 1500

) (Bl DYyt Sahbhg Rt ikt (ﬂx'yﬁﬁxtﬂ}ﬂo]ﬁjopﬁﬁ

to provide 1.2 Xy et

1-{2- net hy1l- 2- [l(f?rgnﬂyzcs[mcdm}mqlmmwmapbamwé
}-1H m dazo[ 4, 5- c]qU|noI -4-ylcarbarnate as a white
powder, np 177-179 C. AnqﬂFcalcd for C22H3I N6(BS: C
55.33; H, 6.54; Ny M4 6® Fgund: C, 55, 41; H, 6.47; N
14. 45. Exanpl e 7 Butyl

2- Et hoxynet hyl -1 -{2- nethyW—i\ @g_hylsulfonyl)anlno]pr
opyl}- 1/f-im dazo [4,5- 4-yl carbani at e
Triethylam ne (2.67 nilL, q) added to a chilled
(i ce/water bath) suspensi of \9

-{2-[4-am no- 2- et hoxynet hyl - |

-imdazo[ 4, 5-c]quinolin-1-yl]-1, Idlmeufhyl et hyl }

met hanesul fonam de (1.5 g, 1 eq) i n di chl oronet hane
(150 nmL). A solution of butyl chloroformate (1.73 g,

3. 3TA6thylafhifd @ hé’/or‘hPut | %‘)a\pfsﬁglgem.a ﬁecﬁﬁ?e?%at%f Bﬁlﬁissu%pension

to give a clear so reac

Of-%{Qc{ﬂ/@dﬂlmﬂeﬁﬁmymﬂw}ﬁ&nmdazarﬁﬂﬁ;@mn&hnm-tyh] Blirring

ainl ) BRne i dBREl D Esb ehLin Carliomtnans Cphh: &
sohﬁticﬁibﬂ‘ﬂu)yl cHRkSforrhA8 Q1. '7‘?&&; 3.984) § lﬂrdlé'lﬁo&ilréga gim-ﬂ Svas added

organi c | ayer was concentrated under ssure.
drOWWé*ert@gW@@é:lm@lpuem f Thairehgticauniote s llaséd to come to ambient

temg) t\&gﬁ’lr 1‘038 %JH %ﬁ%ﬁ&gfn\é\%th% \%‘%so\ﬁaﬁﬁﬁé sequentially with

watE:D(IISO\gnIa) b% S’Oﬂhmyﬁﬁrablhdté EIS00AL Y, fvarsr d1 S RY), 288 Behe {150 mL).
I ovi

MG %}'ﬁ’ét”ﬁ@ Foqcel%tzat?ﬁgwﬂﬁr reziu[:qmwres ulreonsityavanprified by
aut&ﬁ?t%&é ﬂ%%%}g?ﬂﬁﬁ%{afgg ?sﬂ%%ao%'l Q%nédlr{N ¥ ilfé@’c;;r %%@én% ofd -20% cMa
in cltgeRBNE CHIS: mICHfoflewed by berfitallizativh fiodn kthyFetheelo febvide 1.23 g

5 14,24
of p?gpy%é etﬁldxyme%yl ll\E-methyl-Z [ert%) sglfgny%mmo]propyl} 1H-
imidazo[4,5-c]quinolin-4-ylcarbamate as a white powder, mp 125-127 °C. Anal calcd for
C23H33Ns0sS: C, 56.19; H, 6.77; N, 14.25. Found: C, 56.35; H, 6.65; N, 14.24.

Exemplary Compounds
Certain exemplary compounds, including some of those described above in the
Examples, have the following Formula Ia, and a Y and an R substituent shown in the

following table, wherein each line of the table is matched with Formula Ia to represent a

specific embodiment of the invention.

-21-



Certai n exenpl ary conpounds, including sone of those
descri bed above in the Exanples, have the follow ng
wo-o00maE7d a, and a Y and an R substiruent showCT/DNS100€035179

followi ng table, wherein each line of the table is

matched with Fornula la to represent a specific

enbodi nent of the invention.*a Conpounds of the

i nventi on have been foqu/YB bri ng about nodul ati on of

cyt oki ne bi osynthesis as|shown by increased | evels of

i nterferon aand/or tunw gsi s _factor ain human

celI's when tested using tHﬁa\described

bel ow. CYTOKI NE | N I N'"HUMAN CELLS An in vitro

human bl ood cel | syst S us to assess cytokine

i nduction. Activity is based tfe neasurenent of

interferon (a) and tunor necrosi8<factor (a) (IFNaand

TNF-a, respectively) secreted ifRto culture media as

descri bed by Testerman et al. in "Cytokine Induction

by the | munonodul ators Ini&ﬁinod and S-27609",

Joufnal” of Leukgcyte Biology] 58, 365-372 (Septenber

199b). Blood Cell Preparation for Culture Wiole blaod

from heal t hy h@@p donors is|coll ected msthyleni punct ur ¢

I nt p—vacutalher—ftubes—er—syrnges—econtatpipo—EBTA

Per | pher al bldgﬁohononuclear cells (PB Yar e
separated from )& blrood by density gh nt
cenirifugation ::gsflynq HI STOPARQUE- 1077 ? i 2 St
Lou|s, MO or -E{Op! | - Paque Plus (Aner sikeprogilosci ences
Pi scataway—NH)—Bleed—ts—dituted—1—1—w '
Phosphat e Buf F-SXQY sal i ne (DPBS) or Hark?®Ra| anced
Sal {5 Sofution 3SS) . Alternately,” whedoguRiood i's
placed in Accuspih (Sigma) of LeucoSep (G éiner
Bi ot One, | nc.,-Q@rgwood, FL) |[centri f uglertfnityl t ubes

contai-rrg—densiiy—gradi-ent—red-um—The - PBMECtayer—+s

col {ected and WiShed twice with DPBS orPhs and

re- suUSpended ai %_x 106 celT$/ L Tn RPMeng@npl ete. The

PBMC suspension 'iS added to 96 well flat bottom

stefile tissu€(©MQ-ure pl ates contai ni nrgetaml equal

vol wre—efRPM_—conpl-eteredi-a—contarntngtest
0)-0- Sthy!

compound. -&(
-C(0)-0O- n-propyl
-C(0)-O- isopropyl
-C(0)-0O- n-butyl
-C(0)-0O- isobutyl
-C(0)-O- tert-butyl
-C(0)-0O- phenyl
-C(0)-0O- benzyl

Compounds of the invention have been found to bring about modulation of
cytokine biosynthesis as shown by increased levels of interferon a and/or tumor necrosis

factor o in human cells when tested using the method described below.
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Compound Preparation The conpounds are solubilized in

di met hyl sul foxide (DMSO). The DMSO concentrati on
w@b@alsh7mdt exceed a final concentration of 19%€¢DUS2006/035179

addition to the culture wells. The conpounds are

generally tested at concentrations ranging from

30-0.014 mM Controls include cell sanples with nedia

only, cell sanples with DVSO only (no conpound), and

cel I sanpl e ORINETRDATCEONIWOIUMAN QELDSt i on The
solution of test conpound is added at 60 nMto the

fi rAstingatro huoee bloed well REtAm isoed &a assess ¢y wkinedndwtipa) dotivity

o LB ) P BRI

n an equa

TNIbﬁj ﬂg@bd@ﬁv%lbﬁsebﬁéd( i@wmxlm:umdmecﬁa aetéscAbedbys Tésterman et al. in

.~ thedesired range (usua 30-Q0.0Q014 . . Ihe fina

Cyiokedndvaiondy 1B TbBNETedaRis Isnangod sad b 160bT pwrral of

LeuhdiSreBidly . M ile plastic lids,

euré}rgeegélge%?’l%{ggszdgﬁgéﬁi%% ’al?te)g)vfor 18 to 24 hours at
37C in a 5% carbon di oxi de atnosphere. Separation

Foll owi ng i.ncubation the plates are centrifuged for 10
Blo?ﬁhﬁ‘?éﬁ?pgfa“%gﬁac&‘ﬂmr? approxi mately 200 x g) at 40C.

Thew6tk It dodeRork Hed1HHy hustARRINGs 3 olieBtel] %gweﬁ@uﬁadre into

transferred to sterile p%ﬁp ubes. Sanpl es

i ) | e ropyl ene t
vacupigentber et syadgestconRining EDIGC lgmmbprahhlapézmoglpnqql@r cells
I I | vz [ . . - aby
R Rl LA b a0
HISE@P;}A@UE&XW M&ilg}ml St. Lks)msamcoe FigolitPagoe Phusdaietshaned
.wi.th a human multi-subtype colari, riyc sangw ch |
Biogatencgs Biscatgmide NIy Blogdyis 55%@? b’éLngf @H@&?C&aﬁrﬁwsphate%u&éed
i BEPS el £ i > Rfién SRDIGA |
Saht‘gf@ n{ g%ﬂeﬁ - aglgﬁ%eg\rl??d%gts ig%ﬁlol gﬁ %gthr m negt)égg’/g%?l GEN '
pladell Se AcespimiSigrmass dpuerftprGacinaBiarOreGHN., MoBgemead.yior
cen{r{ﬁ(}gg i%lt ?u %g Icgntgl%{rpgoc{e%giltyogrhd{egtrrggc{i{l%. k{%%‘%l\%& léty%'rzli\é collected
and washed twice with DPBS or HBSS and re-suspended at 4 x 108 cells/mL in RPMI
complete. The PBMC suspension is added to 96 well flat bottom sterile tissue culture

plates containing an equal volume of RPMI complete media containing test compound.

Compound Preparation

The compounds are solubilized in dimethyl sulfoxide (DMSO). The DMSO
concentration should not exceed a final concentration of 1% for addition to the culture
wells. The compounds are generally tested at concentrations ranging from 30-0.014 uM.
Controls include cell samples with media only, cell samples with DMSO only (no

compound), and cell samples with reference compound.

Incubation
The solution of test compound is added at 60 pM to the first well containing RPMI
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then

added to the wells in an equal volume, bringing the test compound concentrations to the
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International, Gaithersburg, MD. The imrunoassay uses
a human TNF-acapture and detection anti body pair

W@ Savmbwogs Nunbers AHC3419 and AHC3712) from Bi PGDUSIE6/035179
International, Camarillo, CA. Results are expressed in
pg/ m.. Assay Data and Analysis In total, the data

.ou ut ft a nsi S f concentr val ues
TR R R i 2
10° 6QIRGANT AL ipPies(aXe Sovletod witi atbdRIplastt lidhenidad dwhen

steps. First, the %reater of the mean DMBSO O

mcubgmlrf@n 18791 2o at3AEC éxp 8¥4 geebrnedionde RgasobIe( usual | y
20 pg/nmL for IFN-aand 40 pg/nL for TNF-a) is
subtracted fromeach reading. If any negative val ues

Sephi@fitsh t fron1background subtraction, the reading IS

t ed " d ted |
deth BlompeEnoyhition SireRloen e caeiirest on L B e P R,
(appro matel%r 508 &%ﬁ‘%@@@sf Vo c%ﬁ rffée c§ﬁﬁ1‘3@q erﬁz!\thntti@i?éﬁ%\@ld RAd

trac ues are multiplied y a single
tranafd:rmd tcrmmmle miypooﬁydﬁrméubesa§eme}cp ard maintainted aé x3ikioi-A@ 6 until

sl ABhetmBR B AV P LG B A 610 6Bh by

IGgmngngggqgggyarea of the reference conpoundbased on
the past 6 1 experinents (unadjusted readings). This

results in the scaling of the readl ng (y-axis) for the

Integ%\é\(’)é{j(ﬁz SndVr {ntﬂg}"lt{egrggg é? And e of the

sponsecurve. ce conpound used is
2- [ FrNa@coreRtr @i dnox yiatehhiylbd &ith, adhBnanehuldibsptitype calosimetric

oy RSG5 ] (85
Pﬁ%l Eﬁckggﬂ@%%gm; esOBin pf the nedi an dose val ues
e

past Xper ts. The m ni num effective
C o n’ElaenTNEtoa @mcergratiah mﬂelmanhddda'e@RIﬁEN Hx\é-Serles Immunoassay and

reag g BRI I A O R GBI PR r oo PG

Inte%’ﬁfbﬁﬁ]lt GRith@SodrBMIDA Dhel 1ﬁ1ni1ﬁ1®a§s@y\/a§ds atunidneINEsteapture and
rrpound concenfrations that induces a response over a

detgatign @n@lgadamarre((l@@mgehwmb@rs SIGIA1 Otand ARSI Hd) BppoRiosenrce
Int aét%?% ),(Ibﬁaélgrlﬁg/ @}E fR%EulJtsFa% agnsséPimRRE, Tor TNF-a)

respo

Assay Data and Analysis

In total, the data output of the assay consists of concentration values of TNF-o, and
IFN-o, (y-axis) as a function of compound concentration (x-axis).

Analysis of the data has two steps. First, the greater of the mean DMSO (DMSO
control wells) or the experimental background (usually 20 pg/mL for IFN-o and 40 pg/mL
for TNF-a) is subtracted from each reading. If any negative values result from
background subtraction, the reading is reported as " * ", and is noted as not reliably
detectable. In subsequent calculations and statistics, " * ", is treated as a zero. Second, all
background subtracted values are multiplied by a single adjustment ratio to decrease
experiment to experiment variability. The adjustment ratio is the area of the reference

compound in the new experiment divided by the expected area of the reference compound
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Is the maxi mal anobunt of cytokine (pg/m) produced in
t he dose-response. CYTOKI NE | NDUCTI ON I N HUMAN CELLS
W@ Rhogh3oThF oughput Screen) The CYTOKI NE | NDUCTI BNI/US2006/035179
HUVAN CELLS test nethod descri bed above was nodified
as follows for high throughput screening. Bl ood Cel |

Pre ratio for CuItreV\hoIe .o h
basgf b e Fe WPt By ROURR St Rl THE BV IEIR Y AR Of the
readiH® @R afk) BY tHeHISdRLWithb Wi chendih the sPfel dTHIRS @dseBbgREse curve.
nmononucl'ear cells (PBMC) are separated from whol e

Themefﬁmmwomenemd ysed ﬂ%[%mlr&%@thwma&wbﬁws? tegrahydro-0,0-

cimghFh Pt b U AR Do s Bt g 5952784
Exdle 9 Wwldehdbgroied ardal indrGuinofAbe mspian dos witwes fiom the past 61

LeucoSep (G einer Bio-One, Inc., Longwood, FL)
eXPEEWERISf uge frit tubes contai ni ng density gradient

Gk l; -
ot o P bV Rlochufos GRL AMeR DA MR IR ind
subtractRPIbeemmn@béJmste(l Zesﬁbds forialgiveni expbrinedtiand eormpoynd. Thise
ensi on s{ dedtozl_(liwell f.l at tom

it SR Bl s BBt R arEbyd

conI&ﬁra%@HP&Hﬂﬂﬁu&rs @ r§ oH& dvief 8 dixkd ctokmE BYhcehithtidhod the tested
The cog s are generally tested at

( DVBO) .
cytglone @mlalb’c Ioped glﬁiﬁj-ufandrﬁOm/mL GOgNF1¢d Tl maxisng response

WS SR T S

reference conpound

2-[ 4- -
a, E’:l d??epﬁylzﬁfé&qfﬁﬁ({?a%‘?ucﬂ%c{bﬁ wﬁ%t hanol

hydrate (U S. Patenty {8éceXanmpl e 91) on
each plate. The sol t| on o t conpound i s added at

7. STheVMCY T OKINE ]NBUC\T/@(DN IbffHHl\/&bN iIGHLLS tttanethod dexciibéd above
3 fold dilLutio [ the 7 subsequent
Wa%’&‘ﬁg@r%fl raﬁlfqli{? r}?’hﬁéﬁ/% %t e media is then

added to the test conpound dllutlons in order to reach
a final conpound concentration of 2-fold higher (60 -

Blopd @228 Brrparatianfor Rulteienal

‘Whole blood from healthy human donors is collected by venipuncture into
vacutainer tubes or syringes containing EDTA. Peripheral blood mononuclear cells
(PBMC) are separated from whole blood by density gradient centrifugation using
HISTOPAQUE-1077 (Sigma, St. Louis, MO) or Ficoll-Paque Plus (Amersham
Biosciences Piscataway, NJ). Whole blood is placed in Accuspin (Sigma) or LeucoSep
(Greiner Bio-One, Inc., Longwood, FL) centrifuge frit tubes containing density gradient
medium. The PBMC layer is collected and washed twice with DPBS or HBSS and re-
suspended at 4 x 106 cells/mL in RPMI complete (2-fold the final cell density). The PBMC

suspension is added to 96-well flat bottom sterile tissue culture plates.
Compound Preparation

The compounds are solubilized in dimethyl sulfoxide (DMSQO). The compounds

are generally tested at concentrations ranging from 30 - 0.014 pM. Controls include cell
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tested concentration range. I|ncubation Conpound

solution is then added to the wells containing the
WEBMDosEpensi on bringing the test conpound  PCT/US2006/035179

concentrations to the desired range (usually 30 -

0.014 mV) and the DMSO concentration to 0.4 % The

final, entrati f PB [ [
somplas e R el BRSPS oA (0 5P BPPYE pihdsel samples
il D AL o st

In a at nosphere.
1H-Sephrzefti Soc]qEnblioviyitpthanc Ut dto U tSh BatshiNes5, 312%784; Example 91)

ceptrifuged for 1Q nminutes at. 1 r0Xj
on G5B i PEShshop 5 B AR P R el
dosBfr pak lan®@ b s faliQliRfiensaahde Yorithe ¥ B6bsaguunoporicahteations in
D cag)t ure antibodi es by MesoScal e Di scovery,

t RBME iprgpletim)ediari ];éheélé!dﬂ“% fodtke et qayprovad Bﬂﬁ%@%gﬁ t?'gdef to
[ e~ t By .
oL E PRI ST (D BBl o

testo@ coiohigttbnatngs30 to - 70C until anal ysi s.
I nterferon-aand Tunor Necrosis Factor-aAnal ysis MSD
MULTI - SPOT plates contain within each well capture
IncEEE&ioﬁOdi es for human TNF-aand human | FN-at hat have
een pre-coated on specific spots. Each well contains

f ou€ompourst sobrtontisithen addid tadbpwellecantainips e RINEE) suspension
.Spot ne human | FN- acapt t P ' ingal

brigE et PO eRr ey oo S otrod g [ipe 20 B

and@Y DS O oHEBnERESHT0 0.5 PRt Bhe fTie chrishRtatioNFofRBICUIepeasidn is
d%t ection antibody pair is from MesoScal e Di scovery.

2xIfR ecliimmbn Themlatesaie eoveseshvith steris pl%@&l#%@@%ﬁ@%@d%@&hﬁﬂ

. Laho [ Al lzo) E t I FN

e R B T e B B R
TNF- a( R&D Systens, M nneapolis, MN) and | FN-a(PBL

Bi onedi cal Laboratories). Sanples and separate
Separafitlar ds are added at the time of analysis to each

k/gggega@% ZiJégBatl'iBHTﬁE plefid-Re 86HERLL@OraDihiReRs 851000abm
(approximately 200 g) at 4°C. 4-plex Human Panel MSD MULTI-SPOT 96-well plates
are pre-coated with the appropriate capture antibodies by MesoScale Discovery, Inc.
(MSD, Gaithersburg, MD). The cell-free culture supernatants are removed and transferred
to the MSD plates. Fresh samples are typically tested, although they may be maintained at
-30 to -70°C until analysis. |

Interferon-o. and Tumor Necrosis Factor-o. Analysis

MSD MULTI-SPOT plates contain within each well capture antibodies for human
TNF-¢. and human [FN-g that have been pre-coated on specific spots. Each well contains
four spots: one human TNF-o. capture antibody (MSD) spot, one human IFN- o capture
antibody (PBL Biomedical Laboratories, Piscataway, NJ) spot, and two inactive bovine
serum albumin spots. The human TNF-o capture and detection antibody pair is from
MesoScale Discovery. The human IFN-o multi-subtype antibody (PBL Biomedical
Laboratories) captures all IFN-a subtypes except IFN-o F (IFNA21). Standards consist of
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2 1100, PBL) are used in a two to one ratio

(wei ght:weight) to each other to determne the IFN-a
w@omecesitrrat i ons. The cyt oki ne-specific detectiPCI/US2006/035179

anti bodi es are |abeled with the SULFO TAG reagent

(MSD). After adding the SULFC)TAG Iabeled det ecti on

re R bt AR R D) Sy 1o M ibspano e MNL TNV PB,
B@ﬁ@&ﬁ@; 1S R\%&?ﬁ%anﬁﬁéélﬁd%e o il §r§%ada%&;9!tﬁé5g{%%@

cal cul ati on known cyt oki ne st an
anglysis Anedch MSD iplate.oTarb ,humlaa IENtoadﬂeﬁtmutanﬁf)odléBa(CBtS.S%S 21112 &

| f F-
S Rk T ——
IFINX0, 8ticehtratdnB! #he c%ﬁﬁe-% é:llﬁ@@etécﬁloﬁp ?(;df?sdarx\?ato? el vith the

i ven experinment al med reducrl ng
MG rqageméhﬁ@)alkfttr ‘addlhg thet STEL.BOITA @ Xarbereldnﬁf&tlon antibodies
r eat.er medi an O contro
to ﬁw s, G50 oS pr Rt e A OB R TR AP MY's SECTOR
HE&READBH R&N}tﬁ%@xﬂgs&ﬁﬁﬂb g9l ugdFeafuldtRnSHbl & tokine
from each readi ng gative val ues that my resu
stapdagds.packgr ound subtraction are set to zero. Each
plate within a given experinment has a reference
conpound that serves as a control. This control is
Assayddath and Alnelykiat e a nmedi an expected area under the

[l pl th A pl at ewi se
scaf? ew%%ﬁa% i f G easrsgonans sLdimopntiation selugs pETNB- or
PN he& ﬁﬁfcubﬁ B GBI CEnGATROM & t he
Bidgas D
icu e

par plate to t I an expec rea for the

ent i piatewpeer $aaking is p%rrded mthnmrgwacémehaieﬁt ?frﬁdhhfbﬂucmg
factar, for

plef R By a3 So R ishiaBe SRRt st e emeienef the
medfan @MMIDI\@S@ c@ﬂ@ol&v@lsg bPihe RRbBinTHEA If)bél?gzo e a'tuﬁaally 20 pg/mL

TNF-a) are reported fromplates wt
ford ENropngd ‘Bh@&( of AdFaids subirsated droenl edchireadiag. Iée@tlve values that

mef,FeBR e PR ety R on 2550 Qs b B efen
exredalentigpsef refelnmc}t <cumpURE] that 6wk agh teiitid1d Thiv@oshaine usdd to

h ference conpound used is
cal@q?tgggﬁqvq% %{pg?t{qggvﬁgpﬂmt (Bg:gvg agyoss all plates in the assay. A plate-

wise scaling factor is calculated for each plate as a ratio of the area of the reference

compound on the particular plate to the median expected area for the entire experiment.
The data from each plate are then multiplied by the plate-wise scaling factor for all plates.
Only data from plates bearing a scaling factor of between 0.5 and 2.0 (for both cytokines
IFN-a, TNF-0) are reported. Data from plates with scaling factors outside the above
mentioned interval are retested until they bear scaling factors inside the above mentioned
interval. The above method produces a scaling of the y-values without altering the shape
of the curve. The reference compound used is 2-[4-amino-2-ethoxymethyl-6,7,8,9-
tetrahydro-o,0-~dimethyl-1H-imidazo[4,5-c]quinolin-1-yl]ethanol hydrate (U.S. Patent No.
5,352,784; Example 91). The median expected area is the median area across all plates

that are part of a given experiment.
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tetrahydro-a, a-di net hyl - |
-imdazo[ 4, 5-c]quinolin-I-yl]ethanol hydrate (U.S.
weaioenso7Mo. 5, 352, 784; Exanple 91). The nedi anP@Rpsmneds179
area is the nedian area across all plates that are
part of a given experinment.A second scaling may al so
rforned to red ce i nter- ex eriment variapility

( a c r Secopd seal gxgén@r G en%eﬁfogl)n geduce inter-experiment variability
e r
(aé}?%ﬁgmggéjﬂe@gﬁn@%@}r azglll ga‘%l%?%ma s%bﬁ%téd P& P ¥nfiplied by a
sn@l@@dwmm niatio éx feErdase nXpemarelnatn éxpeylmeﬁhmrmﬁ;lmﬁt mﬁdjustment

f th erence conpound..i
o5t iin ot e Ekren o Rt i e ety Spemgr dikided BY the hpected
aréLd fAhengEehgoRPUndBSRM oﬁ'&n%@ex@%@é@ﬁ@w@ﬁs &fp%i’ihﬁﬁé (unadjusted
experi ments qu;{unadj usted readi g(? his results In

reacings)-nghisresulie in baarating (of thodesding Gr-axibifon th ngat data without
et iR FAANG ROALNG TR, Bl I P SRBOTE Fh 12 1o

andnd-AeetRoxgitethyl6eT, 81,9ltet6ah37dﬁ)-t9 atcﬁinéﬁl W'Hfinﬁda’-zogl SR durolin-1-
et hano drate

) | |
STk o 80 Sb Batopivo. gl s Drampla iy wl e sémcqul area is the
suftf §8hd SelliAR ISR hestitin %%@%e%%?f&%} %%ﬁl

average of previous experimen me fect ive
concldwetmiairngn effscited cnbattatoh asatbutated Hmsed on the background-

d bt d te Its f
sl PR SRR BSe i iobh SRR phesireat pu s ampagel Jbe”
mﬁﬁﬁﬁ@tﬁ REfSHednE SIS [uhlab) 1§ tHe QRS oPtheltbifed &RiRAnd

onmpound concentrations that induces a response over a
come)@ératl@gﬁttb% ipduced p sespensgovena fived Qm@m@w@m@m Kpmribe tested

e Eietundius 2RIk NS R ERTR it R I T e peaponse
is theahaxtihalmosting eflcytokihd pohaderodirpdithe ddsteressunge.et e

di scl osures of the patents, patent docunents, and
publications cited herein are incorporated by

ref qrh%‘%%l%lplé@e 38bsurENd4 the f)é’teﬁ’é ﬂaten?m) n¥@1¥se and Rubligﬁtéons cited

i ndi vidually I ncorporated. Various atio
heggin aneandoppryated by efsranne ertheio antivetyl astifexcheveap palivddballtyo
. those k' l.ed in.the.art wthout arting.fromithe
indo i Etedn s PO Fsnt RUGREBHO T RgiAT N HEbeome
appieRrts tRe skillad i i artvinRit dartiny f&h thd¥cepsad §p@nm this

unduly Iimted by the illustrative enbodi nents and
ln‘&@ﬁﬁ%l Bshedd bp ynderstaed diahthimiavertion is netiintsrderbliods vaduly limited

by the illustrative embodiments and examples set forth herein and that such examples and
embodiments are presented by way of example only with the scope of the invention

intended to be limited only by the claims set forth herein as follows.
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enbodi nents are presented by way of exanple only with
the scope of the invention intended to be limted only
whoorkao7ed ai ns set forth herein as foll ows. WHARCT/8S2006/035179
CLAIMED IS: 1. A conpound of the Fornula | | wherein:
Yis selected fromthe group consisting of -C(O- and
- f ; and Ris selected fromthe group consisting
WHATIKGLAIMER IS: ar yI al kyl enyl, heteroaryl ,
heteroarylalkylenyl heterocyclyl, and
heterocyclylalkylenyl; wherein aryl and aryl al kyl enyl
1. ar e AlnsipsindtaftteadFamudabst i tuted by one or nore
substituents selected fromt group consi sting of
al kyl, al koxy, aryl, anﬂ_l W 0yen; and wherein the atom
in heterocyclyl attache 0 Y |s a carbon atom or a

phar maceutically accept@ t/h\r eof. 2. The
| er Yis -(O-. 3.

compound or salt of cl
The conpound or salt 1 wherein Y is -C(O) o .
4. The conpound or sal cI 12, or 3 wherein R
is alkyl, aryl, or arylalkyle 5. The conpound or
salt of claim4 wherein Ris C - l$)\al kyl. 6. The
conpound or salt of claim5 wher@in Ris Cl-5 al kyl.
7. The conpound or salt of claim6 wherein Ris
sel ected fromthe group consilsti ng of nethyl, ethyl,
wher@phopy!l, isopropyl, r-butyl, isobutyl, and r

t-butyl. 8 The conpound or salt of claim4 wherein R

| s abf}a selegtedﬂmn tergpounepnsistisgpf - Qﬁ))canaiu (@)-heansi n R

g,r ¥ eg é%ogh &ee g%§ go%ﬁlgtl%%%aﬁi% argl arSy&}?.l!nyféPyIW Eétglloaryl,

heﬂd?anlaﬂ@ﬂdﬁyR he®rdi§B5Y,land heterody g RIkBaBUtwikRbin aryl and

conp03|t|on conprising a therapeutically effectiv
arylatky itytedpr spbstifyted by OBQL BRI sg‘pstgpedthlected from
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heterocyclyl attached to Y is a carbon atom;

or a pharmaceutically acceptable salt thereof.

2. The compound or salt of claim 1 wherein Y is -C(O)-.

3. The compound or salt of claim 1 wherein Y is -C(O)-O-.

4. The compound or salt of claim 1, 2, or 3 wherein R is alkyl, aryl, or arylalkylenyl.

5. The compound or salt of claim 4 wherein R is Cy.g alkyl.
6. The compound or salt of claim 5 wherein R is C;.s alkyl.
7. The compound or salt of claim 6 wherein R is selected from the group consisting

of methyl, ethyl, rn-propyl, isopropyl, n-butyl, isobutyl, and fers-butyl.
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carrier. 13. A nmethod of inducing cytokine
bi osynthesis in an animal conprising adm ni stering an
we@tdoeosi7ve anount of a conmpound or salt of anyPONES2006/035179
claims 1 through 11 or the pharmaceutical conposition
of claim12 to the animal. 14. A nethod of treating a
viral disease in an animal conprisi adm ni stering a
8. t herwsampound gr saftfod claim & valigstin R léﬂﬂ)g- conpound or salt
of any one of clains 1 through 11 or the
phar maceutical conposition of claim12 to the animal.

9.15. Theweinpotndbr daltediclaing SavirecinRastphenydi sease in an
ani mal conprising adm nistering a therapeutically
ef fective amount of a conmpound or salt of any one of
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11.  The compound or salt of claim 10 wherein R is benzyl.

12. A pharmaceutical composition comprising a therapeutically effective amount of a
compound or salt of any one of claims 1 through 11 and a pharmaceutically acceptable

carrier.

13. A method of inducing cytokine biosynthesis in an animal comprising administering
an effective amount of a compound or salt of any one claims 1 through 11 or the

pharmaceutical composition of claim 12 to the animal.

14. A method of treating a viral disease in an animal comprising administering a
therapeutically effective amount of a compound or salt of any one of claims 1 through 11

or the pharmaceutical composition of claim 12 to the animal.
15. A method of treating a neoplastic disease in an animal comprising administering a

therapeutically effective amount of a compound or salt of any one of claims 1 through 11

or the pharmaceutical composition of claim 12 to the animal.
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