AM DE AND CARBAMATE DERI VATI VES OF ALKYL SUBSTI TUTED
7V-14-(4- AM NO- |

WO k7B 4, 5- c] QUI NOLI N-| - YL) BUTYL] METHANESULFONBA0DEE35181
AND METHODS CROSS REFERENCE TO RELATED APPLI CATI ONS
The present invention clainms priority to U S
Provi si onal Application Serial No. 60/715,949, filed

B - -
A A A AT ALy STV BB R ES PSS U a4
AMINO- /- dBA DAY, G 45]-c | QTN LINAL-&1T) BE T YA METH ANES SIPON AMIDES
t et rahydr oqui nol i n-4-a yridi n-4-am ne, and
t et rahydr onapht hyr i di nf rThfﬂ)almEﬁ@@égrpounds as well as
5 certain anal ogous thiazolo and oxazol o conpounds have

been found to be useful as inmune response nodifiers
(I Rve), rERAQSBIRIFERENCESE) BELATRINAPPEEGAREONS of a

f..di d Th
o ke bl Rioh S mn e STY B8 R BRh el o
60/M3i%a, fRA sgg témbet $,2009, WHiIGH ifiht@PofediHeeein Bl erence.
response, rough induction of cyt oki ne bi osynt hesi s

or ot her mechani snms. SUVWARY OF THE I NVENTION It has
now been found that ce and car bamat e
10 derivatives of 2-alkyl E%@I&fg{j}%ﬁ%m no- |
H iCardazob4tithted] Idiimidbzdi4,5- c)]lp)/hdin)#l hrnirichquiaslin-f-andne,de
ve r .Se to, indu cyto e bj os The
tefr%wa%lmno I efmlﬁnsnnﬁ??l@w@ ngnmgﬁaﬁﬁg% ramine
confpbuhditis il é%‘@eﬁgin%ﬁﬁl@g&% thiazolb aﬁ@%&@éofb &%m und?HQ/eY)een found

re as defined bel ow, "and pharmaceuti cal accept ab
to be abdfsl ashmnmeme rdipensconpditiend IRV adndering thléxmrusaftﬂlm the ameetment

o their ability to give rise to nodul ation
15 Ofa‘ﬁans%ogg Sﬂé %5 osynt hesis (e.g., induce the

bi O disih8esab bBliseiest ih @Ad @e@NRr @6mPBMERIs ChE fiiftation of
and ot herw se bring about nodul ation of t he i mmune
whipleegnagiverigghiermnodulation of the immune response, through induction of cytokine

biosynthesis or other mechanisms.

20 SUMMARY OF THE INVENTION
It has now been found that certain amide and carbamate derivatives of 2-alkyl N-
[4-(4-amino-1H-imidazo[4,5-c]quinolin-1-yl)butyl]Jmethanesulfonamides give rise to
induction of cytokine biosynthesis. The present invention provides such compounds,

which are of the following Formula I:

R
HN’Y
NN
| >R
Z =N
g\ﬁNﬁ
H S
25
I

wherein R, 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,

wa /o3 7vi ral di seases and neopl asti ¢ di seaseBCT/UBBING6/035181
are responsive to such changes in the i mune response.
The present invention also provi des pharmaceutica

Corn AL e FATIOMIER, B8 e
magleldtion of cetakina dicaynthesid (ech. Sedse thabidByrisiERr prédRieH of one or

L DR A Aoy A e e ——
adinfifsteied fth@mbls. amey Iﬂﬁkég hRd RGShES el ﬁ&%%PéﬁQ%ﬂ% of a variety of

salts thereof, or mni stering to t
congliptipnsushias yighl dlsﬂmsanﬂlnooplaﬂmtchseasasgthGMe edspOmsi e to such

o B Futhut {8 oor . i n another aspect, the

I n anot her aspect,

I nv E‘hé pEReRient6s al@@?ﬂﬁ/ﬁes hagyeRERR3] @dn’ﬁﬁ)smb‘ﬁs contglmng the
npounds of Formul a used hereiln,
compcp}glds of Hermula K endymethodsefdindenies eytokine bibsynthesmmadlmmal cells,

l. i Sin and vatri ati gns
ek SRR o il S TR AR B B0 o
adriisterirgptp elaer ariimal die cdesde cphpOhds btz Rirfiela [Thgy/@bove
t he resen invention is not intended to

PhE oA abls SHsareBBObY AR TS eye animal
phdrﬂﬁl:&ﬂi%ﬁ‘lt(ﬁﬂﬁéﬁ‘m@ﬁ c&hﬁln\i}\{bge(ﬁnl;é%tr mdiY @%B(ﬁﬂlrdﬁ e Formula I and/or

descri ption that re partic y exenpti
pharmiacesntically Wewaﬁedalmhelsof Gui dance is al so provi ded
herF ich c n_bhe used in

o i ol B Mo hlertion PERRPs inithomhad Svithesifia fie egmpounds

of FargfulSRrves only as a representative group and should
not be interpreted as an exclusive list. DETAILED
DESGRUEET f(_qr@l@#'al" 'eusTthart| "vHemvBan! MENTSOE M are used

intér%&gdbg\.l

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 RR R, and Y are as
waledornad7bel ow, and pharmaceutically accept abl BCHEE1086/035181

thereof. In one enbodi nent, the present invention

provi des a conpound of the follow ng Fornula | :

wherein: Y is selected fro the group consisting of

-C(O- and -C(O-0; RHINS sel ected fromthe group

consi sting of alkyl, aryl, arylalkylenyl het er oaryl ,

het eroaryl al kyl enyl , h&t® ck and

heterocyclylalkylenyl" aryI and aryl al kyl enyl

are unsubstituted or stiti\uted by one or nore

substituents sel ecte om t hé\ group consi sting of

al kyl , al koxy, aryl, and hal ogeny and wherein the atom

in heterocyclyl attached to Y is pdarbon atom and R

is selected fromthe group consi dlilng of methyl,

ethyl, and "-propyl; or a pharmaceutically acceptable

salt thereof. In one enbodingnt, the present invention

provides a conpound of the following Formula I1I:1
WIWP@? Bi R’ and Ysare ¢ é@'ﬁr@d bﬁlommh phaymaogticells aeeptableshlts thereof,

sel ected fromthe

conS| s’ill %gb%&gﬂ)’tk%e pr%sre9 mV%{ﬁ&?Péﬁrﬁ’(‘S}ﬁ?ﬁy‘fomﬂﬁ’@Pg PB&P;}&?"Wlng
Fohetiladoar yl al kyl enyl, heterocyclyl, and

heterocyclylalkylenyl; wher ei n aryI and aryl al kyl enyl

are unsubstituted or s osYT@uted by one or nore

substituents sel ected fhom the group consisting of

al kyl, al koxy, aryl, 3 ogen; and wherein the atom

in heterocyclyl attac bd »YRs a carbon atom or a

phar maceut i cal |y accgptiml s

alt thereof.
L\\\\ ]
I}
S

N-
H

—

O

wherein:

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

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; and

R'is selected from the group consisting of methyl, ethyl, and n-propyl;
or a pharmaceutically acceptable salt thereof.

In one embodiment, the present invention provides a compound of the follox;ving

Formula IT:
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I n anot her enbodi nent, the present invention provides

a conpound of the following Fornmula IIl: 11l wherein:
wr2003/038rect ed from the group consisting of - GC/USENE035181

-C(O-0; and Ris selected fromthe group consisting

of al kyl, aryl, arylal kylenyl, heteroaryl,

het er oaryl al kyl enyl, hetergcyclyl, and

het er ocycl yl al kyl enyl ;Hntherei n aryl and aryl al kyl enyl

are unsubstituted or s osthtuted by one or nore

substituents sel ect edNf rgm group consisting of

al kyl, al koxy, aryl, fl ogen; and wherein the atom

in heterocyclyl atta3 d toLY is a carbon atomor a

[ eptabl e sqlt thereof. In another

enbodi nent, the present inventi rovi des a conpound

of the followng Formula I'V: IV Mhgrein: Y is selected

fromthe group consisting of C(H)) X and -C(O-0; and

Ris selected fromthe group conS|st|ng of al kyl,

aryl, arylal kyl enyl, heterodryl, heteroarylalkylenyl

heterocyclyl and heterocyclylalkylenyl wher ei n aryI
Whf&ﬁ’@-arylalkylenyl are unsubstituted or substltuted by

on

coﬁgﬁé |ng &¢&9§%4%HﬁgFémﬁﬁhg%¥Qﬁ$ﬁ haI gen and

WheR és seldcheel fadranhd grotyet@rstiyg by hlkat, aad,fveyilall«yle)dy] betgroaryl,

hetgiin B emrhelzg s ne Tetsoe R R cRb 88 sy o
ary ﬁ%’krﬁrﬁ ereQfnstti8nh&d rAbaduéd 'by bt 85 mos lest1t8entBselecYed from

s6 on) in any of its enbodi nents can be conbi ned
the \gmup canylsmr&ofcalkyhﬁrﬂeom atyhend hhlogew ani afieesn the 201y b

heterocyclyl attaghedqg@tlss a2t onaontl:I ated wth any one of the

or a pharmaceutically acceptable salt thereof.
In another embodiment, the present invention provides a compound of the

following Formula III:

-R
Vi
NN
| H—
Z N
\\\\\ O
N4
H Y™
0
I

wherein:

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

.
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formul as descri bed herein, as would be understood by

one of skill in the art. Each of the resulting
w@ oooniosiar1 ons of variables is an enbodi ment of P€TES2006/035181
~present invention. For certain enbodi nents, e.g., of

any one of Fornul as | through IV, Yis selected from

th roup. cqQnsi st j - and -C(O-0O. For
or Eé’ﬁi‘%ﬁ‘fe'gt}ﬂ?glﬂ P?ﬁ?magpe S8 téhe% f any one of Fornul as |
t hr Qﬁ' @hothdf: em\ﬁddﬁnerﬁ:(@ presé:rﬁ inve@fibRbdvelEs QQbHEBﬁﬁ‘d of the
of any one of Formulas | through 1V, IS

:bﬂmWﬂEPCnnmﬁéV certain enbodi nents, |nclud|ng any one
of the above enbodi nents ofRFornuIas | through 1V, R
is selected fromthe ghguﬁ consi sting of alkyl, aryl,
aryl al kyl enyl, heteroaryl, heteroarylal kyl enyl,

het erocycl yl, and het o‘c crﬂ\}/__ta,lfltTyldenyl \Mge{ e|t nt a(rjylb
ituted or substituted by

and aryl al kyl enyl are

one or nore substitu selected fromthe group

consi sting of alkyl, oxy, ayl, and hal ogen; and
wherein the atomin heterocycl aq;ached toYis a
carbon atom For certain enbodi mgpts, including any
one of the above enbodi nents of PBbérirulas | through 1V,
Ris alkyl, aryl, or arylalkylenyl.” For certain of

t hese enbodi ments, R is C]-10;al kyl. For certain of

t hese enbodi nents, Ris C -5 alkyl. For certain of

whergigle enbodi ment s, R is selected fromthe group

" bok o Rtef il o e B 2RV G ERRRPY an
I nclrugi seﬁctaﬂ Yroéihe @fouph@nsibiineco g dirhe at}&allailexlf)ﬂr Iawrasryl,

| through 1V, where not excluded, R is_ary

he@écramﬂkywylt helseocueih an%ﬁis@cywlia&ymhwher% aryé &nd aj n

wﬁ%gghﬂgﬂ% ﬁnsu'TthﬁlélfrérgrL PMY[%]@’ &‘L <{ @?o%@%iituents selected from

theegrohip dethisting io$ a&lyy Iaﬁdoky,l aayly hnd ]Ea:h) gane etchivherein thteoen in
enbodidrentg k en%‘é For certain enbodi nents,
heterpqyg Bed 1K ds HFAPHLMGBBve enmbodi nents of For mul a

or a pharmaceutically acceptable salt thereof.

For any of the compounds presented herein, each one of the following variables
(e.g.,R, R, Y, and so on) 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 any one of the
formulas described herein, 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.

For certain embodiments, e.g., of any one of Formulas I through IV, Y is selected
from the group consisting of -C(0)- and -C(O)-O-.

For certain embodiments, e.g., of any one of Formulas I through IV, Y is -C(O)-.

For certain embodiments, e.g., of any one of Formulas I through IV, Y is
-C(0)-O-.

For certain embodiments, including any one of the above embodiments of
Formulas I through IV, R is selected from the group consisting of alkyl, aryl,
arylalkylenyl, heteroaryl, heteroarylalkylenyl, heterocyclyl, and heterocyclylalkylenyl;

-5-
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I, R is selected fromthe group consisting of nethyl,
ethyl, and ~-propyl. For certain enbodi nents,

wOo p@isli7my any one of the above enbodi nents of PEDDS2D&035181
I, R is ethyl. For certain enbodi nents, including any

one of the above enbodi nents of Fornmula I, where not
Whe?%r:ig lat’}g Gla a&lalkﬁexgﬁ ranv \{uhsull)zﬁ lggcg Blte é;y(l)a@té qgr'sd}%;btr E%orrer:nsjlfbstltuents

Selebtﬁg \ﬂ;ﬁi ﬂlel’gmu;eo(mlswdl@of diylsalk oo pyyl, anfdialogen;tanidrwherein the
e i ments, ent invention provides a
atorp ity ?Fﬁr@éllﬁ chaéﬁal‘?]&"élrfﬁggptal CG‘FPOE‘ HPPi sing a

t p%@ REMih %ﬁibbaln%fse el AL 0P thetbe 90 BABHdNR s D t

any one of the above e di ments of Fornulas I,
Forinblag I hrdughAV,dhik aéky;b,rmylaawulaﬂwémyy E@rcx@ptammféhese

[ odi
R L Y R
certRinQT¥idsH @ﬁﬂbédﬁﬂén@snRa@ b8 ieCROMIthS biddp 6HEisting tof Mettgy] adhyl, 7-
ef fective anopunt of a compound or salt of any one of

propyiciseiyeny. ehybdiipeintd, axd fedgbetiilas |, 11, 111, and IV,
or
habrRBATRR RS + SRR, O ORR AL G emBodiments of |

Forgfuladnyhrongh DY, W}i&i‘e agiexeluded) ®isreyit § oDéerFam ofithes dmboldiments,
11, and IV to the animal.For certain enbodi nents, the
ngﬁ?h%ﬂnt i nvention provides a nmethod of treating a
vir [ a
e e B
Forofulardyhrongh B, wieee attexeluded Mlsraeﬁa&ybhylﬁﬂonmbmn of these
or. a pharmaceutical conposition

em@&ﬁ‘ﬁ?ﬁ%% \{’f Her apeutically effective anount of a
CONRGEBHaIA retrﬁb@ﬂimé?lfts aRYudREarif ordeht tidbaboee enbodinBRitof Formula
of Formul as 1, , III and 'V to the ani nal For

I, Rbr@rsﬂ@pnqd éwnn@pmwonwa@ao@fe@@hﬂ Pihyband PIeRdvi des a

corttitetiin BRRIRE SRR el HEARE N B BTe Formula

IRa . of a conpound or salt of any one of the above
enbodi nents of Fornmulas |, H3 111l

phaEQf&@@@pﬁg&ﬁOdW% dnqlyding AP Q:I," |ﬂ'|1F’g Ctgve em%odunents of Formula
I, whlRy AR ekl &Rl Ryisehdigpt | ve amount  of

For certain embodiments, including any one of the above embodiments of Formula

I, where not excluded, R’ is n-propyl.

For certain embodiments, the present invention provides a pharmaceutical
composition comprising a therapeutically effective amount of a compound or salt of any
one of the above embodiments of Formulas I, II, III, and IV, 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 of a
compound or salt of any one of the above embodiments of Formulas L, IL, [, and IV, or a
pharmaceutical composition comprising a therapeutically effective amount of a compound

or salt of any one of the above embodiments of Formulas I, IL, III, and IV to the animal.
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a conmpound or salt of any one of the above enbodi nents
of Formulas I, Il, Ill, and IV to the animal. As used
whereiosn77t he terns "al kyl" and the prefix "al KPCT/HE06/035181
i nclusive of both straight chain and branched chain
groupsland of cyclic groups, e.g., cycloal kyl and
oa S .0t her
A ‘PP%H%"?E‘J” eng%tlkeé)g B6h lg&?%rrﬁr@ﬁ%\#‘?ﬁ& aIl&le ny ngrgéf}
v1ra‘l3 @ﬂ&eﬁbb h B ahifRt@nbiisigdadnainisening taaherapartidalay &ffevyive amount of a
groups containing from2 to 20 carbogfato

compelyad Prieat of any 9ag ef te shpee wmakndigeytsp Owuq%pl h gnd IV, or a
haﬁﬁ&&ﬁﬁcaqtcgﬁgo?ff@rh&&naﬁbﬁg ?&@@Eﬁﬁ@ll?f Whed iR cBnfRMPOM compound

i C groups can be
or saRBO A CoRecofdhe aimvysemodnnmfmoemetaam Y, IHaerd FV¥ tmthg apigal.

(1:3(/) cl% %%6%3{6%%@9@%5 gﬁ% Cl I i ?Vf URRoH"E reéjtmg a
neog% {0 Qéa)é{: W&lhyﬂlmapy&ﬁlﬁl%ﬁ{gt éﬂlmmi%té@l'ng FAQﬁ%rb{}bdﬁﬁEélW effective

ohexy cycl ohexyl'met hyl , adamant yl ,
am&uhsfat:ompmrdmt sl ofibst oneutfélep wﬁymbomemqﬁﬁormaﬁal 11, 101,

andlnlgf gﬁéggfi\%%\# %M&sﬁ*%%vgﬁgl mg]?xg %'tﬁérggeutlcﬂh}kéﬁ&ﬂ% amount of

ac d of R&lt be&d orRlof Yheedbyh € emBodigrdtswi@orhalak; 1B AH; asl IV to
substi t ut ed. For exanple an aryl al kyl enyl group
the@g mali ses an "al kyl ene" noiety to which an aryl group

c ar% SlecdI 2ein, HHE tdrfas n&lkﬁl" Y%hd tlf%?pré‘l%? dalf@@ aRd 1ﬂclu§‘i% 6@3&11 straight

rc aromatic ri ng systens.
cha@f ardd Mlancgi’ed @¢hsinighalpsdad pf]e}mjab gravppie. dy by cldsiliph @ngf pycloalkenyl

f | and |
Unlegt e SsH 6T DI EaP SO e o gr 26 CHgon I oTRg viletkens!
gro‘ilgsf Eﬁntiiﬁ IR ¥ o 20 Bebos %rr@r Ayl bREIPs B6nisihihg from 2 to 20

tens at contal n at east one ring het er oat om
carben @tomsom Sit) embedigonts, t@amcgmmmage afefal afaiprip 10 carbon atoms,

up E‘b§ Loarl)émtso %}l % ﬁ aatéx'gxn to 4 ngb%%?dt}loggg td;?éhc gioups can be
moR6&RI03F K cyMIGn@PpreferaBlya0s frblna@tot I(Brnl@ée&b@mitoms Exemplary
Sui't abl e heteroar [p roups include furyl,

cyqbigrarelyls, mquqlmcicmmpy icyekquramsimethyl, cxchRRuigl ¢ Cyc?o%wlmethyl
cyc![,lé;?el j ybé’dpeﬁgy dgzg ly};},rclcﬁ*}é&g ?’cll?hexglmeth 1, adamantyl and substituted

pyr xazo t hiazol yl ,

and)@tﬁbllbituﬁﬁﬂ %brnyb,&mzlﬁdd‘ﬁylp@rhhmyqua@d bazoly I
benzoxazol yl,. pyri

qui Nedesp PHWWIS% @?Pfg]fea %13{1%%en2| 1}?@%%% ?f the "alkyl" groups

defined above. The term "alkylenyl" is used when "alkylene"is substituted. For example,
an arylalkylenyl group comprises an "alkylene" moiety to which an aryl group is attached.
The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems.
Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and indenyl.
Unless otherwise indicated, the term "heteroatom" refers to the atoms O, S, or N.
The term "heteroaryl" includes aromatic rings or ring systems that contain at least
one ring heteroatom (e.g., O, S, N). In some embodiments, the term "heteroaryl" includes
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,

-7
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I soxazol yl, isothiazolyl, purinyl, quinazolinyl,
pyrazi nyl, 1-oxidopyridyl, pyridazinyl, triazinyl,
wao edormzi7myl , oxadi azol yl, thiadiazolyl, and soPORUSZIh&035181
term "heterocyclyl”™ includes non-aromatic rings or
ring systenms that contain at |east one ring heteroatom

1m1<§a%8grl aﬁy?szoﬁ'l '\Qxa%lgl kgl g}geﬁen%fmeﬁlfyl bR dittlo hﬂen?gg:\%b%(ﬁgjl,

Iy "unsat ur at derivati'ves of
benmmzolgh egirimidiaylo benzimiglazal pls quinoxaioyh benmbluiazréyﬂt saphthyeidinyl,

so L BT IS S oSELAEST SR BRI ey

trlaﬁnﬂeieﬁﬁﬁ%/p BRadifof] %a&aza;@ﬂ ahl 8§ ohhe het eroat ons.
Exenpl ary eterocyc yl groups include pyrrolidinyl,

t et Therigue Ofaderaenelyl” mhplh@nmnynomatlh riogs phheg Fysiams that contain at
di oxqt hi oo

leasgﬂ?eal%%g Frr? om eprﬁh’dé’z% ) (ﬂnﬁy{fcﬁu & gpyolfgl}éo ﬁlﬂ&ls%tﬁarﬂéﬁ and partially

unsétﬁialte%lmeﬁilW@@Ws a)myﬁe. abaué ﬁiéﬁhd)ﬁbdm‘éterodi'?lrg}@mw& th @by lembodiments,
(azepanyl ), 1,4- oxazepanyl, honopi perazinyl
the tealin @tslfmwlyl incladesiagiag %mgng systgToy thefi qwtmma?z@th?oﬁarhﬂn atoms, 1
|
to 3%}_5;@5 { % @Rﬂé‘ﬂg?@'{dgr nx(q , (%xh)lxg %Ct’h@%@{o%%?ﬁ %&%ﬂlﬁy(
hetwodyahy (grcm;ps urrcﬂxhderpytr@hdhyy Itatratliydmﬁrranyl etphio Hag pthydmorpholinyl,

BT eTt R T R
1sotﬂ§§@ﬁ(ﬁﬁ§ylcie{r§h}fdr&%rg§1§§tcﬁﬁﬁxch@?ﬁ?h hbfn%ﬁlpéﬁﬁﬁl?ﬁ@zéﬂbﬁ&}),dEL

fused and/ or rings and spiroring
oxarépagyl, bemopipetaria] (diazepedett 1 afdmmlmyéazum%dazohdmyl

angfipindtiHed b g ogiRoBRR IR bR M- Gravat
octdwﬂmdiﬁmnqmwp iy dad- O ifidhzb B, 8adabitg6lo] 302 DRbnBLy Y, wd the

_spiro atons. het erocycl yl™ contains a nitrogen
likeat om the point of attachnent of the heterocyclyl

g;g@%ft?}e?% "}pc?%rggﬁ n@hﬁ ?lgf?glbg IW 1%3(211 Q{;&&ﬁg&‘é rin s ems

Suctleigrsyktents freshwierfugadnmbied briggedntieysrand ispire sipgs. nF 1&5& rmgs can
t heir armaceutical ly accltjpt able forms, includin

inclpdt e pdiTien i o S o RO SAMGRGIE: MbHOPSIC Tiog) fog cxample,
a bOkASS SRR rYﬁE%ﬁHﬁﬁde ARAiddISoihb KBy ohdsgRY dtdifshakhreé f1ngs

joined by two spiro atoms.

When "heterocyclyl" contains a nitrogen atom, the point of attachment of the
heterocyclyl group may be the nitrogen atom unless otherwise specified.

The invention is inclusive of the compounds described herein (including
intermediates) in any of their pharmaceutically acceptable forms, including isomers (e.g.,
diastereomers and enantiomers), salts, solvates, polymorphs, and the like. In particular, if
a compound is optically active, the invention specifically includes each of the compound's
enantiomers as well as racemic and scalemic mixtures of the enantiomers. It should be
understood that the term "compound" includes any or all of such forms, whether explicitly

stated or not (although at times, "salts" are explicitly stated).
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a conmpound is optically active, the invention
specifically includes each of the conpound's
wep@anoswomers as well as racem ¢ and scal em ¢ nMPRI/USHO6/035181
of the enantioners. It should be understood that the
term "conpound” includes any or all of such forns,
|C|tw%¥stated or not (although at tines,

Pfﬁpsaaert{"é“’f??é%%‘%&? Pt | y stated).Preparation of the

Comuuaistan@osPis itlen®én BE be Buedsized biryntBeric routes that include
synt hesi zed by synthetic routes that_ include processes

Pregesies @Fﬁ}gg% t Fh%%“&ﬁ)é Iknowh dwheichemical @t prdignlagly imslight of the
de]%"i"flp ellbqu1 %@ n¥a hereld, 9te rgéegehﬁearéjgﬁ%fdllgta'vg 'i‘abbe?ﬁgﬁx' 8nercial

€ reagents are gener
sowoen®rch iasAldroobr Cleesnisals tMEls/aﬁltdé[ V\KlkcoﬁhﬁmJ S84l sr are readlly prepared

M | W sconsj n, U are readi ly prepare
uSﬁ}g SR RILI R 1 k5 kel i s 26 (e Presdtaci b ehig gencrally
deﬁc‘?rbgd in PHEPR! Fi‘éséi%n&ﬂi?? @Irc:es&eﬁ%fén SZ% %?ié«? thddis, v. 1-19,

Louis F. Fieser and I eSer ganf ¢
W@s;m NwsYsrk (1967-1999 eW) ; Agan R\Eatritskyk Ot(o]Mth-(IélﬁB Chdrlys W. Rees,

Co&vﬁ%l?egﬁzgﬁ rgcgzzblﬁ'ég?{ o&za?_ghw%ﬁg.{}n 7@%{?@ \4 I$6V¥ergamoﬁ Press,

OxForRINBAGBARBY(1 Barrdl MO Tr&2 bARTRIFIEhRSS Co f‘e%éﬁiszve Organic
Engl and, (t1(999]9é5?9 Ba}lzrlry M Trost andﬁl’lgan @ﬁ &

Syeifiegit. &h érds Porgamog Lress, Gylerdh Eapland,(1991)gor ﬁ@isgeazwoﬁandbuch der
ot g&iﬁss hen %ngfedﬂr ! gk %pnﬁée%%%‘ag?%%r?g' &}éﬁfan ; 1}@;&?%“ ch

gani schen Chem' e Spri

suﬁ.’dél‘rlett’ts (4B availyble ivircthe Bellgein wplihe dmnbse)). aI so avai | abl e
Vi a th Bei | stei n onl llﬁene dat abase)) For_illustrative
pur PG5 BHISTRlie RUERRSES. dbe Kasfignessh %I@?ﬁ depictedRalonpprvids Rpdential

rolRed ﬁ?%*ﬁhes‘iﬂh‘% e cfoﬁléoﬁﬁ{d%tdf t bt 513 W%e bt ?ﬂ&?

present I nvention nore escr ption o
dem@upm df ﬂlednlfhlkfldlll@]acmtmn Siﬂps;p;sep thedeX ANPLIESAPlGESbelow. Those

beI Tho n.the a i1 .
s i8R are Phfers e pib s RS mbte wed s mtsgize the
CoﬁMBﬁlﬁgijf‘ﬂ% inbenteanpounds of the invention.
Conventional net hods and techni ques of separation and

pur iGongentional mathopwangstechnignes gbseperation ﬁp@pwmféca@ﬁmtcmbe used to
r Ll
L N (i I —
théreof, (S&alﬂtﬂchnlqﬁéd méy peRidef fof Bxmipa, adlrigpdayof ChioBithtography (high
performance liquid chromatography (HPLC), column chromatography using common
absorbents such as silica gel, and thin layer chromatography), recrystallization, and

differential (i.e., liquid-liquid) extraction techniques.

Compounds of the invention can be prepared according to Reaction Scheme I
wherein R and R' are as defined above. In Reaction Scheme I a 1 H-imidazo[4,5-
c]quinolin-4-amine of Formula V is reacted with an acid anhydride of Formula VI to
provide a N-(1H-imidazo[4,5-c]quinolin-4-yl)amide of Formula VII which is a subgenus
of Formulas I, II, III, and IV. The reaction is carried out by combining a 1 H-imidazo[4,5-
c]quinolin-4-amine of Formula V with an acid anhydride of Formula VI in a suitable

solvent such as N-methyl-2-pyrrolidinone. The reaction can be carried out at ambient

-9.
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performance |iquid chromatography (HPLC), colum

chr omat ogr aphy usi ng common absorbents such as silica
w@edo7/0301a7 t hi n | ayer chromat ogr aphy), PCT/US2006/035181

recrystallization, and differential (i.e.,

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

inventio an he prepared accordin Reacti on. Schene
terp PR (R Biod et DR L AR S eRein o oolated
usipg ReARentiofal Imdthdd¥l dazRhidai{4,5Iqdtindn-Nathior ofhula V are

Formula V is reacted with an acid anhydride of Fornula
kngynpad peroke prepateduging knowi sithetic methods, see U.S. 6,677,349 and the

= C] 0Lk in-4-yl)am de of Fornula VII which is a

doélllJ gné%%lgela&ﬁajﬁlnfnul as |, Il, Ill, and IV. The reaction

is carried out by conbining a |l -imdazo[4,5-

c] qui nol i n-4-am ne of Fornul a YWWI th an acid anhydride

of Formula VI in a sui tRFESHBGBRL such as

I V-nmet hyl - 2-pyrrolidinone. The reaction gan be carried

out at gypienttenperature and the producykor a

phar maceut? cal | y acceptabl e salt theredf” c& be

%ﬁiﬁ@ known

' N§9] gonvent onaf net hods. |
Cc
Pt hods, see

Ryui hol g 4 paii pes—of>Fol
epared using known synt
. S. , and the docunents cit
Reacti on Schene

n.
Cgmpounds of the invy ELagE\be
prepar ed ¥ccording_fo Reattion Scheme || Vikher elM\ Roand
R are as definedHaSBVe. In Reaction Schene |1 au~3~\
| / 7-i mi dazo[ 4, 5- c]Huinolin-4-anine of Fornula V'i§
reacted with a chloroformate of Forrmula VIII to
provide a |/f-imdazo[ 4, 5-c]quinolin-4-ylcarbamate of
Formula | X ich.is a subgenus of, Formulas J, LI, LII,
o Cobonas i Bt SRR g Aeopghgria Hegeton Sehetne I
wheRdi® Rofnd R Btcasefefifed M8dva. W Rbadtion BckQRS 114! 124m{@sE G0
to a suspension or solution of a IH-|n1dazo%4,5-
clairplinrbrmineptdiermuelad! isteadied witlyaichlogofermata bl Bomaly ¥Rt to

o PRt IS e kR PRt o Eoma T vhieila ubeens of
Fogtialas B, T1T] &idTM. ahideactibhds edteled barbycaidingen edrof@thatlf

at a_sub-anbient tenperature, such as for exagﬁje 0
Fogreulat{l. 1pasantellehfaghiom i pirseensierisplutier epe AHigidagol4.5-
)il ana i ohﬁ%fa Gl %{ﬁfagﬁ SRRUERH 8R! N-dimethylformamide or

t hods. Reacti on Schene
N-methyl-2-pyrrolidinone in the presence of a base such as triethylamine. The addition
can be carried out at a sub-ambient temperature, such as for example 0 °C. The product or

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

-10 -



Conpounds of the invention can be prepared according

to Reaction Schene Ill wherein Rand R are as defined
W@bwv®307rh Reaction Schene |11 a | Him dazo[ 4, BET/US2006/035181

cl]quinolin-4-amne of Fornula Vis reacted with an

acid chloride of Formula X to provide a

-(IHimdazo[4,5-c]quinolin-4-yl)am de of Formula VII

whi ch is a subgenus of Rfeé?ti'ﬁ!ﬂ%‘éem? Oy, 111, and 1v.

The reaction is carried out by conbining &

[JY-im d@gﬁo[4, 5- c]quinolin-4-amne of FdfmuLa V with

an acid ride of Fornmula VI in a suHNablOe 'sol vent
such a net hane, YN, - di net hyl f | de or

i V- met Ryl -2-gyrt ol iFdi a’g'ﬁ(thv—p'r’es |n(% gz?_aifbase
such ri et hyl am ne. The reaction arried out

at a erature and the prod r a
phar maceutj cal | cgeptabl e salt thereof can be
i sol ated Usi ng copuénti ondf!! net hods. Reabtion erme

11 Pharmaceuti caH @onpositions and Biol ogi cal N-g__
Activity Pharmaceut“cal conpositions of the i nveh %on
contain a therapeutically effective amount of a
compound or salt described above in conbination with a

phar, LC .acceptabl.e carrier. The terps ''a

P hoCRAEHhACR ¥ uPBETE G5 sbrod dener g 1 iepeih Scheme II
5  wienwRldhdRar Allediftliaiovef It ReactiofIsersife AY 2 $ALimidazo[4,5-

syfficjent to induce a therapeutic or prophylactic

clauinadiar4-amperpt Formyle ok isreadtesiwiik ap acid ichienide b Batnatla Srio provide
At 7y | vt Ve gr . Lviraloactivity. The

o R N 02Dl LA 6 bl o

Foptvalash ¢k lHlj avell IVC OFHeasadtionns Céniémeutib%ﬁiﬂiﬂﬂ% Wil HL-inYia#6[4,5-
acc?.r dJU%% to factors known to those of skill in the

clagmolingtaging Of Hgnblﬁéfsw 1an gpid chlpaic o4 FormwlaVd inp suitable solvent

10 ty At 3 i 8r Lt he.
oL AL o8 AL Tpun bl
presenegof pibagmgich s trivthyilmuimet Toea rasictibn carieadaniaidut atirabibnt

B o M o2 pBr S i s Fraspiokfy S Bibason b sotted

usifig biv@heitial BREhdds! ogr am (ng/ kg), preferably about 10
m crograns per

15 Reaction Scheme I11
X
NH
2 \ 0 HN” "R
NS J
! R+ NS
_ N>— R™ Gl —= ) S—R!
\\\\\ Z N
0 k\\\
\Y; ”\g\ X Vil 0
I d
o H R
0]

Pharmaceutical Compositions and Biological Activity
Pharmaceutical compositions of the invention contain a therapeutically effective

amount of a compound or salt described above in combination with a pharmaceutically

20 acceptable carrier.

-11 -



10

15

20

25

30

kil ogram (nmg/ kg) to about 5 ng/kg, of the conpound or
salt to the subject. In other enbodi nents, the

w@oiopo3i7771 ons of the invention will contain suP€T/TEmN$/035181
active ingredient or prodrug to provide a dose of, for
exanple, fromabout 0.01 ng/n2 to about 5.0 ng/n2,

co ted according to the Dubois nmethod, in which the

bog‘&%é dirmsca therangutieally offesiiecameunt’ ands" effgatiiet avaount| mgan an

' : ' e = i.ght 725
15t G5 § o RE e ikl e dbuE R OB BB et
suckens cykperihduatied, inymamoduittien) a@itlﬁnmmowﬂdmlaﬁor aitiviiral
acifit;, PR QG COPORRS HeHORCd ot DRfegaceutical composiion of
theAd MR ritof bl vag) a%@f)lfdirilxg 18Hhet &S THOWA o {}f&fﬁgpéﬂﬂ‘fj ﬁh@le dAs&icRbs the

fromabout 0.1 ny/ to about 2.0 ng to the
physigs eed chehtgal ertmpbfthe sompewndofr shit,ahe aftoret of@helcamjémy@nd the

. 1.2 /m2. A variety of dosage forns may be
mtélgdggfﬂ%éih K8 Y apl ets, |ozenges, capsules, parenteral

f or Iscatd @Nbodim¥hte e c6MPNTBons A MMM tion AN SRain sufficient
formul ati ons, transdernma at ches, transnucosal

actpygtipgredicniay nredrug ferovirkagioseiofahput 1¢t ranogramstyer kilogram

e e i
kilogramh(pgémptoadtioyt § mpyked f the@ospepndbr daltitd Genabjebe

H(pg! . ot Sliehg o
L G REh S PSS ol s i
S g i coagent i 2

o e & A RV ook 6 R b1kl § OF gy’ o
abdvé 5l mg/mily cdyepuethiavoetieg tdhe Duboistiatiadd, émwhich thobrely surface

anot her. or with other active agents, including ,
s g5 TURAIOT HSHEPHEL SRS BRI LPady drihtr o ayt ke x
height dnift'8Y ik 0007284, i 2RBSHASin sBA@eRIbBEimdMePthE 4R%hods may be performed
ol i gonucl eoti des, etc. Conpounds or salts of the
by pdmBrtering heprepdvad 9T sHbewrompopitign dea dhss qutsdtidis rengeofIn some

o S B AL AR By SSREHTHA RBEN] LR R AT povi

a dodeadf ftdne abmPdungsn’ad abadtt2s0 mpAntinaheibutir, HPhald, Adiose of
the i ne respgonse in a punber of different ways,

fro?’eﬁ%é?@%&l&/%?ﬂ t U MEM he treatnent of a variety of

A variety of dosage forms may be used, such as tablets, lozenges, capsules,
parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal
patches, transmucosal patches and the like. These dosage forms can be prepared with
conventional pharmaceutically acceptable carriers and additives using conventional
methods, which generally include the step of bringing the active ingredient into
association with the carrier.

The compounds or salts of the invention can be administered as the single
therapeutic agent in the treatment regimen, or the compounds or salts described herein
may be administered in combination with one another or with other active agents,
including additional immune response modifiers, antivirals, antibiotics, antibodies,

proteins, peptides, oligonucleotides, etc.
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di sorders. Cytoki nes whose production may be induced
by the adm nistration of conpounds or salts of the

w0 paoef08070n general |y i nclude interferon-a(lFN B)T/E82006/035181
tunor necrosis factor-a (TNF-a) as well as certain
interleukins (I1L). Cytokines whose biosynthesis nmay be

d d by

I| EngJlgrenptpr:is;?rgglﬁsuqf tﬁq glrvgr?tfa%nthsqvo t h%olﬁvrr]l\llgrl]rtx o llgnp%cl)cyuc%on of
cer¥sfh bﬁB% in§ 1ncétxggrﬁm&¥c§ ggxlf&ﬁ&d AOPR Bz b Wteﬁ & %r‘&l bél&@s These

and ot Ines can 1 nhibit virus production and
resulnmdlca‘el thatgh@mmpoumdk onglts hee usefb armaedudatingghe gnmune response
. usef he treatment. of  viral a
in BGOSR on kg G R R mRR g variew of
disBfdewd. des a net hod of inducing cytokine biosynthesis in

an animal conprising admnistering an effective anount

of &ytakinssrhesoprodugtionghay bfemidh i b adpinisheatign phegmpounds
or sagfﬁno? Elgeﬁg’%% égpghﬁe‘%gl d}; H]t%lluggqﬂg {l%k(ll o@lagcz §/urr]1t1 necr051s factor-o
(TNByo) havellas derser ierbuk s TN lﬁgnﬂoklmésr\ﬂ‘.\osé brosﬁmhemﬂ majabe

inchiat By SRRRPGR D1 R TCRTGHiAR RS N- Ao Espioli- kL6, IL-10
and h?rlgpa%ldt arief aﬁ@}{ ?Itoglntegr ﬂa{o‘ng%ltﬁér cfB&s, ARTR AHA Bthef
m ni st e to t

nimal prior to the
cymmrnmbaramhﬂmtmnmg prdvEctosaaken®o c&tlhglto“ablrmaklm thatcbmpowids or

nd
sl SR DRy I o6 RER BB I BsteeR b Eeopasty, e
1mféhﬁ§19§1to'v%s 8 I &N IR@RInLCAATIaBIS saTthes Rl th 9n ERiEkI cH@frising
herein can affect other aspects of the innate immne

admﬁm@an ¢ifctizg 3mpwet of azpmparndcpy sakirof gha invepionye f}yﬁ animal.
t ff
TS R e St LA Bls R M R eggian

bickGhth¥aé RaBReTOPHBERS as mlcﬁhed mfiayifon esdrhpiy Iaaztual dlsease ora
secretion of nitric oxide_ and the production of

neeplatici dsrarc, 894 eliminésiratipy pt e comppac Aipl i ProYide thepapeutic
treg@%(en‘f aﬁﬁ@mﬁ 1941& (];gé &h afbﬁj s&lt fnb§ e Qaﬂnﬁﬁét&@d @5 the animal prior to

s or salts described herein can
theﬁdtrﬁmal‘arqmrmg thé efheeztse en tiahadmaindptiatiem of ﬂmunmpomsiwn;g]é may

For exa t he production of the T hel per type 1
ProVi{§ § Prap nB)S‘i%Fﬁ‘Fe“W—*ﬁE 7P

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

described herein can affect other aspects of the innate immune response. For example,
natural killer cell activity may be stimulated, an effect that may be due to cytokine
induction. The compounds or salts may also activate macrophages, which in turn
stimulate secretion of nitric oxide and the production of additional cytokines. Further, the
compounds or salts may cause proliferation and differentiation of B-lymphocytes.
Compounds or salts described herein can also have an effect on the acquired
immune response. For example, the production of the T helper type 1 (Ty1) cytokine IFN-
v may be induced indirectly and the production of the T helper type 2 (Tu2) cytokines IL-
4, 1L-5 and IL-13 may be inhibited upon administration of the compounds or salts.
Whether for prophylaxis or therapeutic treatment of a disease, and whether for

effecting innate or acquired immunity, the compound or salt or composition may be
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g may be induced indirectly and the production of the

T hel per type 2 (TH2) cytokines IL- 4, IL-5 and IL- 13
worey7/08077nhi bi t ed upon admi ni strati on of the cPOPUSIN&E035181

or salts. Wiether for prophylaxis or therapeutic

treatnment of -a di sease, and whether for effecting

I,nnat r_acquired. i ni 0 | 1.
adniBisee S P ghg ook e ere b SRRy CnBindl &R e
exaMipld) a QA& IR adfBaft. aWhicl e ifese it Akericompbnents xiengpingound

a vacci ne adjuvant. \Wen adm nistered wth ot her

or sels aperreprsiion and cilrsOWRENGH OEENRPAENE RIS AT RISIEHY

ot her .co h : admi pi :
sop@gis T (T B e Hen A R P o i dssociated
witls 6halhriotier sogh dsagptédvalentn tinkssaqbahedcavaldntlymssosintadneg., in a

such as (a) covalently |linked or (b) non-covalently
collgidabgyspesn-e. g., in a col | oi dal suspensi on.

Con@ A diQ8Ks fg%g%icﬁﬁxp%’fm%% RS Rlcofpbbifiod identified herein may be

conpositions identifred herein may be used as
usetl e ataterents incleda, et arboot lamigediiot |imited to: (a) viral

O AR Sty S AR RSk S ol

adefioMds, a h@ﬂéeédiﬁus V., HSV-NVAQV-IR PO Vér VBV, & @xviradi(e.g., an
orthopoxvirus such as variola or vaccinia, or ) )
orthmplokviseuswck envarigloeuyAccinig, pr oAy ¢pataeaosym), a picornavirus
rhi novi rus_ or._ent exovi . ' .
(o4 ipeadr T Sl PR (Ee A R) % fhramyxovirus
(e. ,aiﬁailz!xiﬁﬂ{tléiﬁzﬂﬁmsi, frtuSps :ﬂm@,sfnadsreu sirusyead repirstoryusynctied virus
respiratory syncytial virus (RSV)), a cpronavirus
(RYB)p corapyaps (apapORRvi afpfgoyaéf_lrgl_s ’(2, BaprilRAUTES é‘é‘fh as those
Qe BShifaQRAs, | t b1, Siepatitis B
v Gy g, bt omg) s Rg! o
viruDsg; aifijvivirud (eav,ihepatitts € girgs or Deyae ivirig), O &/ feliggirey (8., a
Jengue vir ~or aretrovirus (e.g., a lentivirus
b“§M6W5%§hPf%§%x(b) bacterial diseases such as, for

exafp|fcteHhISARAES sUESH, FirtahpRtisedsestds@ifing Yrobaifetiba by
of , for exanple, the genus Escherichia, Enteraqbagct e{l,
baGaiiawh &irlexamBieath gk herichgn iE@gmeg,cteE,i S;.,ath@ppeél’a, Staphylococcus,

e
StPpeErERaa Chlsmy e MsesplamaPaamidcdtans) Neassira) Gbstridium, Bacillus,
Corynebacterium, Mycobacterium, Campylobacter, Vibrio, Serratia, Providencia,
Chromobacterium, Brucella, Yersinia, Haemophilus, or Bordetella,

(c) other infectious diseases, such as chlamydia, fungal diseases including but not
limited to candidiasis, aspergillosis, histoplasmosis, cryptococcal meningitis, or parasitic
diseases including but not limited to malaria, pneumocystis carnii pneumonia,
leishmaniasis, cryptosporidiosis, toxoplasmosis, and trypanosome infection;

(d) neoplastic diseases, such as intraepithelial neoplasias, cervical dysplasia,
actinic keratosis, basal cell carcinoma, squamous cell carcinoma, renal cell carcinoma,
Kaposi’s sarcoma, melanoma, leukemias including but not limited to acute myeloid

Jeukemia, acute lymphocytic leukemia, chronic myeloid leukemia, chronic lymphocytic
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Corynebact eri um Mcobacterium Canpyl obacter, Vibrio,

Serratia, Providencia, Chronobacterium Brucella,
wreqogiosiza; Haenophil us, or Bordetella; (c) othP€T/US2006/035181

i nfectious di seases, such as chl anydi a, fungal

di seases including but not limted to candi di asi s,

i 8?%*' hgﬁ’ Wel{}'a? ﬁ@f@%@&gcr gl ﬁa@g s hypphagqae, cutaneous

T-Eélﬁyh%ohﬁ Bweﬁnylﬁphot’nﬁbﬁ HAPRYIS} 3l [ealtdMib, ANAVHER Rhfbers:
| ei Shnani asi s, yptospor|d|03|s toxoplasnDS|s and

try rﬁah’ﬁs?omdnat@ﬁe@tloplg mhsew;, suelopd alepicdetnadissesczemach
coffiofifif ey S ISEK AL wnd PrhERs ERRED LS cer

car gireftain aufidnuaediscgRs %dh@ﬁ@yst&ﬁ&Qﬁ?uﬁerﬁt&ém@l@WS, essential
mel anoma, | eukem as i ncluding but not limted to acute

thrﬁpf&loeytaaqr@ak@ﬁ%tmle sekapses, [disaeidduis alopesia@aita; andhr oni ¢
I S :
nye (?jp{ﬂséa@ %&te{@)’{c}gm %mg ¥{H3Hc§ﬁ¥ﬁ hE f&%@ﬁg%g i}(nlh}]l;pltszon of keloid

mul t e nyel omg, yimphoima,” non

foﬂnyatimhcand otteutypee ofiwaiingdklg., Iey]mino’rg&NOLBrddeb]mg,ym}mmgchronic
hairy cell |eukem a, and other cancers; (e)
Shedi at ed, atopic diseases, such as atopic

der RddifidlIor a &ﬁﬁ}f‘dﬁd 0P sl 1@@1&tﬁéd' }ﬁ:relﬁ‘%{ag"ﬁé us8ful 8 S¥accine
allergic rhinitis, and Omen's syndronme; (f) certain

admyend fomsesn ¢osisnsinn wide M}’a@afsyslttbm reisygither humoral and/or cell

er yt hemat osus, esse thro t haen a ltiple..
e BERLR et ol SRR R WG enth s i
im0 AGRS indsPRtdBifd, twinbh d¥keddpioei8hl; ofdAlimaderivie®] fungal, or
exanpl e, inhibition of keloid }?or mat | on and_ ot her

bagtppalsmepunoeans; foxgidsetogins; whaierny PAkystrghadss: prgieins;
glﬂ/&ﬁdﬂggysﬁ ﬁcﬁe‘%“& S %Q&?ﬁes ngb‘lxu%c I},I%L Jfitol b WB&%&E@ or

|eﬂ erein ’as a vaccl ne
recuijbinan prdteins;und thelileo furtme:tn @nnedtion veirty fasmdxambd B(latcholera,
rai ses, ei.t.her _hunor al nd/ or cel] di ated .i

PlagdepyRRId hepeiiing; hepgfis ah*F@P%tls ¢ plugnzag) in SO By al ,
paflinfRRh3s pbli6, (LBRY rh?egi@ﬁ§ mﬁrﬁ?ﬁcﬁ'ﬁ%‘ﬂ%%ll\bw ﬁber tetanus, diphtheria,

tunor - dérived, protozoal ani sm'derived, fungal, or
helm)phéms 1aﬂu¢nm1lvnw@em9 osmomomldgqcopoal iané pnehdcoacd i lvg@m@s

SR 550B B SO S B e
HSV-1 and HSV-2, hog cholera, Japanese encephalitis, respiratory syncytial virus,
rotavirus, papilloma virus, yellow fever, and Alzheimer’s Disease.

Compounds or salts identified herein may be particularly helpful in individuals
having compromised immune function. For example, compounds or salts may be used for
treating the opportunistic infections and tumors that occur after suppression of cell
mediated immunity in, for example, transplant patients, cancer patients and HIV patients.

Thus, one or more of the above diseases or types of diseases, for example, a viral
disease or a neoplastic disease may be treated in an animal in need thereof (having the
disease) by administering a therapeutically effective amount of a compound or salt of the
invention to the animal.

An animal may also be vaccinated by administering an effective amount of a

compound or salt described herein, as a vaccine adjuvant. In one embodiment, there is
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reconbi nant proteins; and the like, for use in
connection with, for exanple, BCG cholera, plague,
W yphosa77 hepatitis A hepatitis B, hepatitis BT/US2006/035181
i nfluenza A, influenza B, parainfluenza, polio,
rabi es, measles, nmunps, rubella, yellom1fever

préﬁ%&fw&]ethgh %lf'%]cecrﬂa%n gg% h éﬁﬁptbﬁ]fé%u nlczpzségfng\ﬁél(’eéfeﬁ%ge amount

ercul ost s, neni ng COoCCa

of adempuindis, saltkd¥scriobd Béem tp G arﬁmbparg%g\adc@m&: Va&!ﬁwalﬁe ngue,
feline | euke HSV-1 and HSV-2, hog

f ow
chot 8t 3noupsg Bzf;nﬁ é%@P‘ng@éﬁ ﬁglg pifediive te ndueaedeking bmynth@lls is an
am‘bhﬁt”s%fﬁéléﬁt@c‘f bé&é@ ond @Plé!g}eodﬂéﬂ t%;gé's “ﬁrch%? Ho%ly)v gc%y (ﬁ{aicreogﬂages

Al zhei mer's D sease br sa
demdsitisi asllsrayd Bece]datct prodnhc&raln)an’(whpcﬁﬂdnel oft nhdie bytbﬁimaé Such as, for

<EobouNGS. DEPeuiire B B bSadit-op that %&p&’égsedr«eaduced) overa
ba&@ﬁﬁﬁquw& bF &ch%&ﬁ)‘fﬂdeg’ nﬁ’hf‘@%citsg HRGH tt\D:Tlltva%? %(#:E)gﬁ%% fgctors

suppression of ¢ CRITUAL Ty 1N
knew nstbk arttbup mstexpexite] tod:&rwdﬂ'se pAhborInl 60 Agiig It ¥odaab0 aipyiss

el B0 0B 6 bt SR o SR HoSoreastise

expbcdas Be FRYsdSY, Foreribflel Ro@Abeit & ml gﬂn‘nﬁed%oﬁtl?b Gfm?,

(havi ng the di sease y adm nisterin
(copputeshrsgending toyhePakais ingthodme describéd abaveplthough o saad t

n to t.he ani.mal.. An. ani mal. may. al sg be
en e BRI o Es ho PuPhTE FRlE botgea
adrnmmmm @fmpbadntl ofl efiCihi aRFe bRl Mhis gl YRSThAES these
g & uvant. In one enbodi nent, there isprovided a nethod
€m ? 1

eRts; e pisthpdancladesadmipisieping Qvﬁﬁgleaﬁmmp@mérow ﬁ@jt an
corﬁf;cfsﬁﬁ;n' ¥ Hr&AHRLEY Hoé%f(if FonPIRAEY . RL/ns EJ) 'ébC)aLﬁ ?‘U E% 18 e subject,

herein to the ani as a vaccin uv
for gkaraple pnpasarod fiom sttt 0 dffigai ity ebdud 112ndg@1é cyt oki ne
blOi ntheSLs iiS an anount fficient to cause one or

U PR PIOVERS aWeM9r o fendne aruerl dpiRelénasin an animal and
a niREHdAIOf trebtitged héopBiRflc BiseRk s ak Sui apg&ﬁg' ﬁzl'i‘geéd}?%ﬁter&

one or nore cytokines such as,
effepfire amopnt-af a compeund or Jald oftiet ihventida to tmtammah ot m&eﬂ

C ver kground | evel of . suc] t okKi .

e 00NN P Y, 5L ) SIS i o
or ﬂ«lma\m‘ t}hermhrlﬁ&sﬁﬂtlbngbw vitad ifféRa! &Rh1%hS vREl 185188 §irdl 10APPME of

. 100 E to about 50 ny/ kg,
virus pro uctlon and mortality as compared to untreated control animals. The precise
amount that is effective for such treatment 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. An amount of a compound or salt effective to treat a neoplastic
condition is an amount that will cause a reduction in tumor size or in the number of tumor
foci. Again, the precise amount will vary according to factors known in the art but is
expected to be a 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 either of these methods may

be performed by administering a compound or salt in a dose outside this range. In some of
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preferably about 10 ng/kg to about 5 ng/kg. In other
enbodi nents, the anount is expected to be a dose of,

wo ooo7e3Empl e, from about 0.01 ng/n2 to about 5rPOI/IHINE(Y35181
(conput ed according to the Dubois nmethod as descri bed
above) al though in some enbodi ments the induction or

thesg QMbghﬁﬁ&@% e GUHOK IR FudBS & l%ﬁéﬂﬁﬂgssuﬁ?éfelﬁ Sgig bR i &f lt to

m ni stering a conpoun of saft In a
prO‘I’lﬂ@ s dogengfefrorh abmm@el mfy/n’he sbow 2iboigmetpghe $le¢eqtcd’bh@d1mple a

dost B HRDP BT BN WBBL AT 1 om about 0. 1 my n2

t 0 AR UWneZordndig /oFﬁleta%oH‘&seCa%H &Q?pesfo@ HlS@%@?ﬁbﬁexaﬁlﬂ@ $Siral
of from about 0.4 ng/n2 to about no/

dlsqaswm ma@plaausdusgﬂsomadéas tepated tih o amfnai mer@ted m@r@pf\ihmang the
on .. n.an

dlseﬁ%eg &y gg{qu&lsta{lg% g?@r%&lﬁ%ﬁ%&?ﬁgﬁ&e@g&%% g{" L &%Ho&gﬁaor salt of
Form@ld INTIS ITETV) gn e 1BE bRbbdivRnirieediibe@herig @ﬂ‘a eumdination thereof
salt of the invention to the anj mal. An anount

to st gnimal. An prime} may alsp be yAciRatedbX adnainistesmg an efecive agqunt of a
conﬁﬁgﬂﬁlgr { o t%r!rxhlaclaﬂsﬁl Fy! Wﬁ[ﬁ@%nb&l&@ﬁts%‘és%‘é&h ein, or a

nani rons’of "Vir ec such as vira
combésdtionshervofrtalthd adelal asatvacahe adjovemt, ptm«ﬂwoamlmd,lmamtdthere is
ality as conpared to, utreat_e,d cgntrol

provpﬁ%cs pmsdiodeotyaes tmlgﬁgtan}rga SPPREING @ stg%an Sifective amount
Jo‘ﬁﬁ)toﬁﬁ@ br i des&ﬁfeﬁ I@Fe%?fﬁhé‘ Snibfal 5@& {Rcthekdd ni n t he

IS expected be a dose of about 1
ab oThe Iﬁélhn@s' &ighe pwemtmmawbam&trmm ongmk gmt@lea t SSultable

subfEPlsafengd T R el G RPREF TooP s B i e H“m%l?s non-

hun€aUsiBnated, @6Heats, O6Lsl bats, hoREs, Pigse sikp] dbatsher ¢uwder of
tunor foci. Again, t he preci se. anmpunt wi | |

ac deradiiignite tedonbylatinsdn ves dersibedpesiically helin il

forrh& ? saB?egssﬁb Pﬁ?}%&&tw}nkc%v[kgé g,gtai){% fgpg&gxﬁoﬁ&d%f 9. resent

1nv@ﬂfmdllrélﬁd$1;bﬁbed inefon Ei@ample,l Iateemmenalddlbﬂloatbm Mo 36@ 061‘077944 and

WO GRS RaU st Baieal Ng: £o0% R0 bErS tybfbieodioss 2 aBAcs

20@@%2%53 %b!w@é%hgsnzmmfs%m%UE/O’?%@' Lhesoosfodobese

be pefforned adm ni stering a conpound
or salt |n a dose outside thls range. In sonme ofthese
enbodi nents, the nmethod includes adm nistering
suf Obetweand advapegesobthissialdntivn are further illustrated by the following

examples, but the particular materials and amounts thereof recited in these examples, as

well as other conditions and details, should not be construed to unduly limit this invention.

EXAMPLES

In the examples below automated flash chromatography was carried out using a
COMBIFLASH system (an automated high-performance flash purification product
available from Teledyne Isco, Inc., Lincoln, Nebraska, USA) or a HORIZON HPFC
system (an automated high-performance flash purification product available from Biotage,

Inc, Charlottesville, Virginia, USA). The eluent used for each purification is given in the
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provide a dose of fromabout 0.1 ng/nR2 to about 2.0

mg/ 2 to the subject, for exanple, a dose of from
wW@bwan3®rz ng/ n2 to about 1.2 ng/n2. Thus, onePOY/USINE035181
- of the above diseases or types of diseases, for

exanple, a viral disease or a neoplastic disease nay

be, treated jin_an aninp LN.need t : '
exagtpise 46 8y g aa o T ronb B B o BIR ol SOPR DRy
chl@eRuAIm&har /e omeatindd emnmalim hf dbrideiCRA), wdslysed bs the polar
IV, any of the enbodi ments descrjbed herein, or % .
commgReit o thegiuete Febese SPAREONSn N WaaRSGH Wit chigyetamy i the
T i nated by adm nistering an effecive anount of a
lnd@%ﬁ%%ﬁ’d or salt of Formula I, I, Ill, IV, any of the
enbodi nents descri bed herein, or a conbination thereof
to the animal as a vaccisf adiuyant. In one
enbodi ment, there is provi*d®d %' net hod of vaccinating
anyaod -cgﬂmﬁ' ' i 191 201 hRF4, 5 Y gqansIHRg -
ong@Jﬂw;éolu d orﬁ%ﬁlﬁgggﬁﬁgg@ }Egr ein toﬁ);[he%g%i mal
as a vacci ne adj uvant. THscetemideds of the invention
may be perfornmed on apy suitable subject. Suitable
subj ects include but @re not limted to animals such
as but not Iimted Pdﬁhmmans, nonhuman pri mates,
rodents, dogs, cats, pi gs, sheep, goats, or
cows. In addition to t o ations and uses
descri bed specifi cal ai’'n, other fornulations,
uses, and adm nistr devices suitable for
conpounds of the presefit i nvention are described in,
for exanple, International Pub at pon Nos. WO
03/ 077944 and WD 02/ 036592, U.S. NRgfent No. 6,245, 776,
and U.S. Publication Nos. 2003/0i%93 4, 2003/185835,
2004/ 0258698, 2004/ 0265351, 2004/ 076633, and
2005/ 0009858. (hj ects and advantages of this invention

heApetinEiage o e el ey P E pgd Were
added st{IRAGaIBXBMMI £ 2R bihyRS HORR@Z0 (03 L@*cﬁﬁrﬁ{[ﬁﬁ;land .
detalls, should not be construed to unduly limt this

yD)butylgmethamesuloanBies).§ 6) afkthe sepapormipureovasalitsfdereghour. The
ash. chr omat

reaf:tgon midure Whe didfed %ﬁq é’%ﬁyﬁ a%gtﬁ{ei (cetlgjou? 450 Hﬁj) 8d #hen washed with

water (1 L total in portions of 100 — 150 mL). The organic layer was separated, dried over

magnesium sulfate, filtered, and then concentrated under reduced pressure. The residue
was purified by automated flash chromatography (silica gel eluting with a gradient of 0 —
10% methanol in dichloromethane containing 1% ammonium hydroxide) to provide about
100 mg of an oil. The oil was dissolved in acetonitrile. Diethyl ether was added to the
solution and it was concentrated under reduced pressure to provide 100 mg of N-(2-ethyl-
1-{4-[(methylsulfonyl)amino]butyl}-1 H-imidazo[4,5-c]quinolin-4-yl)acetamide as a white
solid, mp 90-91 °C. Anal caled for CioHasNsO3S: C, 56.55; H, 6.24; N, 17.36. Found: C,
56.12; H, 5.95; N, 16.98.
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COMBI FLASH system (an aut omat ed hi gh-performance fl ash
purification product avail able from Tel edyne I sco,

w0 p@7/03dz7ncol n, Nebraska, USA) or a HORI ZON HPR/ByRDemms181
(an aut omat ed hi gh-performance flash purification
product available from Biotage, Inc, Charlottesville,
Virginia, USA). The el uent, Use gior each purification
is given in theexanple. 1IN soﬁe chr omat ogr aphi ¢
sepe(2Fitond - {zt-f(meegﬂsuefohymamnu]baty&p/lH&hﬁdadogzt Y—c]qulnolm-4-
chl or of or r n/ met hanol / concent r at ed ‘amoni um hydr oxi d
(CMA) was used as the polVhPeE@middnent of the el uent.
In these separations, CMA was m xed with chloroformin
the indicated ratio. Ex le 1

-(2-Ethyl-1-{4-[( SuNHonyl ) am no] butyl } -1
-i m dazo[ 4, 5-c] qui N pacegam de Acetic
anhydride (10 nL) and iV nef hW=2-pyrrolidinone (NWP)

(50 m) were added seq Ny to

I V-[4-(4-am no- 2- et hyl i m dazo[ 4, 5-c] quinolin-lyl)
but yl ] met hanesul f onam (0.5 g)\ and the reaction
m xture was stirred for 1 hour. re)actlon m xture

was diluted with ethyl acetate (ab 550 nm.) and then
washed with water ( 1 L total inp dlons of 100 - 150
m.). The organic | ayer was separated, dried over
magnesi um sul fate, filtered, and then concent rat ed

d I e d
OB SEHESARLERBL By BH8: 1594 LB e Pl
sequietitinlly tg\&fH-Ehtmiro- zlethypmnﬁﬁdaaagzﬂ 5-tRuiotihljor onet hane
to provi de about 100

ont.ai ni n Yo ammoni um hydr oxi de
Dﬁ‘ﬂ;‘yb ﬂ\q %ﬁ“if(’%a‘m’é‘e i B 1/\,5%) il dhgsreqetipn ixire tga stirred &, ambient
I I
e /N motRSa A NG 4o ) 8. AL ARES nowrs

ad(bﬂomal/bglgz.ogq aplytride 0.6 gbe&t'atsyddded fiohthb yeuetiow bkt \}vad stirred

o, RO B i S e, A whie

solifiéw&g#éxscé&tgd@g&'ﬂfratﬁ‘én ﬁﬁs&l@mﬂ{:@l@f}@l ethrer, 2 d@n dffed and? vallRim to

prOYIC{e@bp(lhbg R e st éﬂl}d ) “éhrs m}etnm w3 purified by dld@oated Gsh
chroﬁxlafb%'raﬂ)%r (Qhé}a gel eluting with a gradient of 0 — 10% methanol in
dichloromethane containing 1% ammonium hydroxide) to provide 507 mg of N-(2-ethyl-
1-{4-[(methylsulfonyl)amino]butyl}-1 H-imidazo[4,5-c]quinolin-4-yl)benzamide as a
white powder, mp 249-250 °C. Anal caled for Co4Hy7N505S « 0.10 H,0: C, 61.68; H,
5.87; N, 14.98. Found: C, 61.42; H, 5.80; N, 14.96.
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yl ) benzam de NWP (5 niL) and benzoic anhydride (0.63
g, 1 equivalent (eq)) were added sequentially to

WO Wo743074% am no- 2-et hyl - | -im dazo[ 4, 5- c] qui neCT/IIS2086/035181
yl ) butyl ] met hanesul fonamide ( 1 g, 1 eq) and the
reaction mxture was stirred at anbi ent tenperature.
After 4 hours additional E!NP gfagout 1 nmL) was added.
After 5 hours additional BEAPBI%’ anhydride (0.63 g)
WeBthaldt B chy@ d{&ﬂﬂﬁleﬂ@ﬁﬁﬁb@ﬂ)dﬂm&}%@lM@H—lﬁﬁd&&%?ﬂS c]qu1nohn-4-
overni ght. The reaction m Xture was luted wi
di ethyl ether (about 50 nilyarbamegifite soI id was
i solated by filtration, ginsed with diethyl ether, and
then dried under vacuum)ﬁ\o provi de about 1 g of a
white solid. This mdatepT ahNHwas purified by automated

flash chromat ogr aphy (SI| gel eluting with a
: }J_d/echl or onet hane

gradient of 0 - 10% net hy
cont ai ni ng 1% amoni um oxjijyde) to provide 507 ng of

I V-(2-ethyl- 1-{4-[(me sul f\gnyl ) am no] butyl} -1
-imdazo [4, 5-c]quinol iv4-yl)bepzam de as a white
powder, nmp 249-250 C. Anal calcd r @4H27N5G38 0.10
H2O. C, 61.68; H, 5.87; N, 14.98. FN}lgﬁdC6142H
5.80; N, 14.96. Exanpl e 3 Ethyl

2-Ethyl -1-{4-[ (et hyl sul fonyl )am no]butyl}-l

-i rridazo[4 5-c]quinolin-4- ylcarbamate Tri et hyl am ne

ba t ﬁ?lemgs%%l ﬁg (3e gé B}i\‘ia ﬁ{)/%ﬁfjvev%s tcfﬂq? ﬁcg Ellubf“ﬂ g}f(.e/ya e‘f’ﬁ{itg sispension
ofW4{-45(4 ahjuﬂwzn&hylnl-H-lmidaithW:]hﬁiﬁbh@J] %ﬂ%ﬁﬂﬁﬁéﬂﬁﬁsﬁl%n@rmde (1.0

n N,iV-di net formam de

gﬁ%)ym %i{r%ms%}fﬁﬁn@n(dz (BMF) (50 ady. \Eﬁyl él@mfomaipw §g.5eq)
AL P R A LG e e
amb@mt 2niperatere widostirtion fdr 2tdued, hé(dicﬁfid)r[a&? tr(e'Bh}ﬂﬁmﬁ‘ﬂe (336 nEQ)10 eq)
o PR e et S 000 i
RO 5380 A AR A
dichlpyemethase (fghle Bequeantic hllyblywaﬂ washwsmuemzany \wh water (2 x 50
mL), 4% sodium carbonate (50 mL), water (50 mL), and brine (50 mL) and then
concentrated under reduced pressure. The residue was purified by automated flash
chromatography (silica gel eluted with a linear gradient of 0 — 25% CMA in chloroform,
2500 mL) followed by recrystallization from acetonitrile to provide 0.815 g of ethyl 2-
ethyl-1-{4-[(methylsulfonyl)amino]butyl}-1 H-imidazo[4,5-c]quinolin-4-ylcarbamate as a
white crystalline solid, mp 185-187 °C. Anal caled for CooHz7N504S: C, 55.41; H, 6.28;
N, 16.15. Found: C, 55.30; H, 6.29; N, 16.24.
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m.), 4% sodi um carbonate (50 nlL), water (50 nlL), and

brine (50 nL) and then concentrated under reduced
w@e@3nsn’er The residue was purified by aut omatBCI/UEmeé1035181

chromat ography (silica gel eluted with a |inear

gradient of 0 - 25% CMA in chloroform 2500 ni)

foll owed by recrystalli zag&g‘g from acetonitrile to

provi de 0.815 g of ethyl hyl

-{4-[ (et hyl swd-Bmyl )1a{mﬂcm]:thyts)alfbnﬁ)ammo]butyl}

-1 m dazo[ 4, 5-c] gw nol i n- 4%I carbamate as a white

cryst al | i ndsigtifagol4rcigmnotnrt-gh)-2amathy lnspreaamisie

C20H27NsO4S: C, 55.41; 41, 6.28; N, 16.15. Found: C,

55.30; H, 6.29; N, 16.2§4. Exanple 4

P V-(2-Ethyl-1-{4-[( yNsul f onyl ) am no] butyl }- |

-1 m dazo[ 4, 5-c] qui nol | n- Ayl y - 2- et hyl propanam' de NWP

(3 nil) and |sobutyr|c nh dr\ (459 nm., 1 eq) were

added sequentially to
-[ 4- (4- am no- 2- et hyl - i m zo[4,5-c]quinolin-l-yl)b
ut yl ] met hanesul f onam de eq) and the reaction
m xture was stirred at arrbl ent t enperat ure. After 4
hours additional isobutyric anhydrN (about 0.5 eq)
was added and the reaction mxturé*cwas stirred

overnight. The reaction m xture was diluted with
di et hyl ether (about 25 m.) and stirred for 15

o 0 B PSRRI ST oL O G by
N-Em(zn artho- :pethylf-1Hdmlmzamszmhﬁ@hﬁl1aﬁlbb&§1§rﬁanmmmmmde (1g, 1

(silJica gel eluting with_ a gradient of 0 -
eqhgdhe aqacv?fl @Wﬁl{edmrs@flﬁé ﬁteare'aﬁméﬁmpwgtuxfo/o éﬁﬁ%hw additional

ISO{B%{%t hyl5ul on a'r%d%g%v&gjt @??}% ﬁnfl Ylimlglr%ha azoljflziJt %é“&jas Stmed[
y y ]

ovemight.yThe @actsivhyixpure yeas aifittd vaith diethipl ettherr(almim 25 ntlp) and stirred

fo%l%%n;unuﬁ:s il"éle gglver%glm%gle];%te(%oégﬁg ggu ng ﬁviltﬂprempslfate "The solid

wab 08 IR RRb RInP and then ﬁurlﬁed by automated flagh chromatography (silica gel
N-(2-Ethyl-1-{4-] ﬁamno ] buty I
elwunmdmgmdlsnt:qfcﬂn ih@%u rnetharylll )n Qlc emnmhmlmn@pnmwh%d e

m‘&g hﬂ&l{g&ﬂﬁfégt }gaglgﬁ?yll ac (Q ealnytmd{ ide (564 nL, 1
[(methylsulfonyl)amlno]butyl} lH—lmldazo[4,5-c]qulno11n-4—y1)-2-methylpropanamide as
a white powder, mp 122-124 °C. Anal calcd for C;1H9N5038S: C, 58.45; H, 6.77; N,
16.23. Found: C, 57.69; H, 6.82; N, 16.06.
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to i
[-[4-(4-am no-2-ethyl-1//-im dazo[4,5-c]qunolin-1-yl)b
waregrpserhanesul fonam de (1 g, 1 eq) and the rPEDUSING/035181
m xture was stirred at anbient tenperature. After 4
hours additional trinethylacetic anhydride (about 0.5
eq) was added and the re%cti op gn xture was stirred
Rag!

overni ght. The reaction % was diluted with

di et hyl et heg.(f. 30411 - 2A[(Fethydutfogyl)am@d]tuon }-15

m nutes. The sol vent was decanted fromthe resylting
white pr é&ipidarod4,S Theirdinr4tylies2-dindhylgropananyide yum
and then purified by gytomated flash chromat ography

(silica gel eluting wwjjh a gradient of 0 - 10%

met hanol in dichlor b'gétm}ne cont ai ni ng 1% amoni um
hydr oxi de) to provide 0,822 of, iV-(2-ethyl-I-{4-

[ (et hyl sul fonyl ) am no ]bﬁt yl§-_l_/

-im dazo[ 4, 5- c] qui nol 14 -2, 2- dinet hyl propanam de
as a white powder, @ -221 _0C. Anal calcd for C22H
INs@3S: C, 59.30; H 7401; N, A5.72. Found: C, 59.44;
H, 6.90; N 15.87. Exanple 6 Propy o

2- Ethyl -1 - {4- [ (met hyl sul fonyl ) ani Noghut yl }- |

~i m dazol[ 4, 5- c] qui nol i n-4-yl car ba e Triethylam ne
(1.93 n, 5 eq) was added to a chilled (ice/water

bat h) suspension of N-[4-(4-am no-2-ethyl- 1 -imdazo

4,5 -ciquinolin- 1-vl)but t | ' _ .
L gt el DR AR PG SO Syt rcniany
to H:[434BMnd2% AU etinga oM, 5 @ quiistin- BaDbitgTinethenesutfonaside (1 g,
al'lowed to cone to anbient tenperature and &bl rlﬁd for
1 egyariddbe seactioremixaretwasrstined et AteDIGRISCRIPPralEY WIEPH" B

adc}qg%t?aﬁrﬁr%esﬂi}%zeglracga%ﬁ%@r?&a@%dt e &aﬁ% tggdéa &l e %Ft}i{/lﬁ%@(ture

er was sequent I a
wabktifed\Aeekight? TheF6actib) midtarswat ditntecawith dithey] €801 (rbpyt 25 mL)

anc\hNa ﬁtg*gqii fg)g 8@ gmé%fitg?? g'g}se?ﬁ%gvgrelﬁjg{gsoqleé%%@a % : ‘Elg Eﬁ%ﬁﬁ%gxgﬁiteatrgcc{pitate,

i ifleRitly ¢d Bhshtopebrititbdrapt
g TRl R AU ) S e
(silita) gl elukiopedthbygrméientystOat 10%andthanot inodisklermesiang icpataingng 1%

provi d . 427 of .pr 2- _% < oA
am!l{%l}lﬂf{lﬁ%&%@b&rﬂfﬂﬁf@%é] bl
(R ISAERY B aRidl sl 10l A-Anifa¥d [6 31 4] qiiiBbkn-Asy1R2,2-
dimethylpropanamide as a white powder, mp 220-221 °C. Anal caled for C1H31N5058S:
C, 59.30; H, 7.01; N, 15.72. Found: C, 59.44; H, 6.90; N, 15.87.
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15

white solid, np 155-157 O0C. Anal calcd for C2
1IH29NSO4S: C, 56.36; H, 6.53; N, 15.65. Found: C,
w®2003/8307H 6. 37; N, 15.70. Exanple 7 Butyl 2-EtPgT/AUS2006/035181
1-{4-[ (met hyl sul fonyl)am no] butyl} - | -imdazo[4,5
-c]qui nolin-4- ylcarbamate Triethylamne ( 1.93 niL, 5
eq) was added to a chille ter bath) suspension
of iV-[4-(4-am no-2-ethyl %X%B%/él\a
il m dazol 4, 5’;@}&11I+thylLln{zl;[(yrhe)tlb}dwfoh@mhmﬁ?uylﬂ?nam de
1.0 g, 1 eq) in NWP (6 ni L n- But chl or of ormat e
(1.13 g, 3 eQ) bﬁgm&@a@ﬂﬁ SdF]ﬁﬁ’NiOEE' -yrlﬁ?g faalet i on
m xture was allowed to ceye to anbient tenperature and
stirred for 24 hours. Thg]\reactlon m xture was dil uted
with cold water (25“FL)OantHthen extracted with
di chl oromet hane (50 mL). The ogganjc | ayer was washed
sequentially with water X[ 5 , 4% sodi um
carbonate (50 nlL), wate ), and brine (50 ni)

and then concentrat ed u re ed pressure. The
xdt omat ed\ f | ash chr omat ogr aphy

resi due was purified by
(silica gel eluted with a linear gradient of 0 - 25%
CVA in chloroform 2000 nL) foll owe

recrystal lization fromacetonitrile t® provide 0.35 g
of butyl 2- ethyl-

-{4-[(nethy|su|fony|)anino]butyl}-l

ngﬂﬁlﬁgéﬁgﬁiigg il'l@o l51&%%%v’a {fc?eéib[? @f?ﬁ&%/%%&%th} éuspensmn
of BV [42B-arhino&- étﬁyl I\H-lﬂaﬁiiaik6'[4 f@}qndwhﬁll ﬁ?btﬁ)’d]méiharfesﬁlionaﬂude (1.0
n_exenp| ar

& i&ﬂiwﬂﬁﬁ’ %@Lﬁd}’%y i nds@frc%%%é D0 g3 6H) Badiadsisd deomise. The
re&clﬁ%n lﬁ%‘li‘fﬁﬁ’é @5&3 allRYR 18 @Smgfto %%Sleﬁpﬂe{n Wi OE\%& Efﬁjrélﬁfgg bR hours.

and a -Y-R stitue [
Tlfecrbdtcnmn mgxtuaebWes ditet with cehilc,\ivatbn (ﬂé nof) anldehdraditmcied with

i DT E (DB PO v 2atic CHET PG SATIG SR RS gaeiet 2 x 50
mE)Y 48 sddivish thb8nate (50 mL), water (50 mL), and brine (50 mL) and then
concentrated under reduced pressure. The residue was purified by automated flash
chromatography (silica gel eluted with a linear gradient of 0 —25% CMA in chloroform,
2000 mL) followed by recrystallization from acetonitrile to provide 0.427 g of propyl 2-
ethyl-1-{4-[(methylsulfonyl)amino]butyl}-1H-imidazo[4,5-c]quinolin-4-ylcarbamate as a
white solid, mp 155-157 °C. Anal calcd for Cy1Hp9Ns04S: C, 56.36; H, 6.53; N, 15.65.
Found: C, 56.37; H, 6.37; N, 15.70.
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-C(O-CH2CH3 -C( O - CH2CH2CH3 -C(O) - CH2(CH3) 2
-C(O - CH2CH2CH2CH3 - C(O) - CH2CH2(CH3) 2 -C(O) -C(CH3) 3

wo g{odp3phenyl - C(O) - CH2- phenyl -C(O) -0 CH3 PCT/US2006/035181
-C(O-0CH2CH3 -C(O -0 CH2CH2CH3 -C(O) - O CH2(CH3) 2
-C(O -0 CH2CH2CH2CH3 - C( O - O CH2CH2( CH3) 2
-C(O-0CCH3)3 -C(0)-0-phenyl. -C(0)-0-CH 2-phenyl
Conpounds Iof the inventi oFale7been found to bring
a , i C thesi 0 n
B 2R B G B R RO P a4 S P 4
factor ain human cel |l s wybariaested usi ng the net hod
descri bed bel ow. CYTOKI NE | NDUCTI ON I N HUMAN CELLS An
in vitro human bl ood cel ljjsystemis used to assess
cyt oki ne inducti oA™NACtHhHYItNG | S based on the

measur enent of interferon nd tunor necrosis
&égy'/vel y) secreted into
',Q sterman et al in

factor (a) (lIFN-aand TNF-N
| muyponodul at ors | m qui nod

culture nedia as descri bed

"Cytoki ne I nduction by @
and S-27609", Journal of

o)

N~g’
H 7] ~
o

Triethylamine (1.93 mL, 5 eq) was added to a chilled (ice/water bath) suspension
of N-[4-(4-amino-2-ethyl-1H-imidazo[4,5-c]quinolin-1-yl)butylJmethanesulfonamide (1.0
g, 1 eq) in NMP (6.0 mL). n-Butyl chloroformate (1.13 g, 3 eq) was added dropwise. The
reaction mixture was allowed to come to ambient temperature and stirred for 24 hours.
The reaction mixture was diluted with cold water (25 mL) and then extracted with
dichloromethane (50 mL). The organic layer was washed sequentially with water (2 x 50
mL), 4% sodium carbonate (50 mL), water (50 mL), and brine (50 mL) and then
concentrated under reduced pressure. The residue was purified by automated flash
chromatography (silica gel eluted with a linear gradient of 0 —25% CMA in chloroform,
2000 mL) followed by recrystallization from acetonitrile to provide 0.35 g of butyl 2-
ethyl-1-{4-[(methylsulfonyl)amino]butyl}-1H-imidazo[4,5-c]quinolin-4-ylcarbamate as a
white solid, mp 164-166 °C. Anal calcd for CppH31N5048: C, 57.25; H, 6.77; N, 15.17.
Found: C, 57.13; H, 6.61; N, 15.20.

Exemplary Compounds

Certain exemplary compounds, including some of those described above in the
Examples, have one of the following Formulas (Ila, IIla, or IVa) and a -Y-R substituent
shown in the following table, wherein each line of the table is matched with a Formula

(Ia, IlTa, or IVa) to represent a specific embodiment of the invention.
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Leukocyte Bi ol ogy, 58, 365-372 (Septenber, 1995).
Bl ood Cell Preparation for Culture Wole blood from
wheab7oboz7human donors is coll ected by veni punceCr/8Sioné/ 5181

vacut ai ner tubes or syringes containing EDTA

Peri pher al
separ at
cenpygi Y1

LOUI‘» MD) or Fi

B|o Che
cont ai ni ng de
col | ected and

re-suspended at 4 x 10 cells/nL i n RPM conpl et e.

PBMC susp nsi on

lepngwood, FL) c
ity gradient nedi

bl ood nononucl ear cells (PBMC) are
from whol e bl ood
ation using HLRY

y density gradient
QUE- 1077 (SiggeY 5.
col | - Paque Pl us (Amersham Bl osci ences

Mluted 1:1 wi th D
BS) or Hank' s
tennately, whol _

1 The PBMC | ayer
shed twice with DPBS or HBSS and
The

is added to wel |l flat bottomIVa

sterile tissue culture plates contalnlnq an equa

vol ume of RPM

compound. CbnpOl
solubilized in di
concentration sho
of 1% for additi

RS EES concentrati on
on to the C The conpounds

are generally t¢
30-0.014 mM Coj

pst ed atC@RCHyUHMAHONS 'rangi ng from

ntrols include cell Qnrrpl esl wth nedi a

only, cell sanpl
cell sanples wt
sol ution of test

es wi t rANBEHMF )X no conpound), and
ﬂrTT#]gfﬁﬁﬁgEﬁpggpaﬁf—fncJbation The
conpo&n i ¢ added af 60 nMto the

first well cont{
dilutions are
is then added t (

bringi ng the tes
t hedesired range

concentrati on of
The plates are

Al ni ng -GRM-CHeOR}(ER),and serial 3 fold

made in the wells. The PBMC suspensi on

b the melﬁ%oyﬁxgﬁibqual vol jurre,

b corrpour O tTatT Ullb L O
(usuaIIJ€§8}8¥ggl he fina
PBMC sCsDpash, Phend 2 X 106 cell's/niL.

tovered-with sterile nI astilc |ids,

m xed gently and

1 then  -C(0)-O-CHj

-C(0)-0-CH,CHj;
-C(0)-0-CH,CH,CHj3
-C(0)-0-CHy(CHs),
-C(0)-0-CH,CH,CH,CH3
-C(0)-0-CH,CH,(CHjs),
-C(0)-0-C(CHzs)s
~C(0)-O-phenyl
-C(0)-O-CHz-phenyl

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

factor o in human cells when tested using the method described below.
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i ncubated for 18 to 24 hours at 37C in a 5% carbon
di oxi de at nosphere. Separation Foll ow ng incubation

wo b@7bEres are centrifuged for 10 mi nutes at ROD0OS2006035181
(approxi mately 200 x g) at 40C. The cell-free culture
supernatant is renoved and transferred to sterile
pol ypropyl ene tubes. Sanples are naintained at -30 to
-7Q0C until analysis. The sanples are anal yzed for
| FN-aby ELI SAepndkigs INGEoN SENBiaXecEsr4ssay.
Interferon (a) and Tunmor Necrosis Factor (a) Analysis _
| FNAdtisridien hpzen bhvo'dgeldj exséanprisnisad (o askesa chitolne induction. Activity

o Ry BB S BB AL B SRR B n

TN¥-8 c@bRiotYely NberdR@Sidid Gilifemedip e daetbdd ésﬂérmaﬂ'féﬁ‘al in
TNF-a concentration is determ ned by ORI N M Serie

“Cyiplnsdaductipndydhe E’a@ummwlat@mmmen@ﬁ ang 3e3760p o.elpw mal of
I as | GEN
Le?%dt%}e/l?%tgﬁogyrﬁog@abﬁgseé%,y1 g(jw_(ln_m |?munoassay uses
a human TNF-acapture and detection anti body pair

Nunber.s 419 and AHC3712) from Bi osource
Bli‘(ﬁ@%@%@lﬁ&wf%ﬁﬂmlo CA. Results are expressed in
PO/ MholOBRAW fE3Rh BeMhY HORRh MShSrs idedIRERY by HBRipARLt&e into

out put of the assay consists of concentration val ues
vagftaifirubesrat syrnges coptamisEDA4. Petiphorel ldnocbfnouommmn dells

SRSSH LB 5330+ Yok B OB Rl L

HISW(D‘PEA@UE\EK)V”?SISlgmatML@@&@@VIUmﬂFﬁﬂoll g{i@m@ A ndekmbal |y
0 pg/ni for |IFN aand anff for

Bl@%@tﬁl%’ﬁc?lé@tW%Néhcwopé d 14w wlbg@pus\l’élovma@eﬁuffered
SaflﬁégjﬁB%)r&'ﬁa{hﬁ%ﬁél%uég SﬁH??&lgﬁ&ﬁ EWB . %ﬁe@@%’sl?gwhéle blood is

'S no as no
plaztedl ﬂr:Aadaispm (Bigns) los EquerSep (Gletnelr iﬁm-@m@ g L‘ahg\tvom FES,

tox ",..is. treated as a.zero, Secof
centrifuge'frit tubes conta%mng density gradient me um %16 PBMC layer is collected

and washed twice with DPBS or HBSS and re-suspended at 4 x 10° 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 uM 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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background subtracted values are nultiplied by a

single adjustnent ratio to decrease experinment to
wez@enserent variability. The adjustnent ratio PET/UBE06/035181

area of the reference conpound in the new experi nent

di vided by the expected area of the reference

s erinments ust ed
de&%a%‘i“. OOt B0 BEE HPO™I® el RGO P PHRRT bisipon s 2
10f yelkinE) The platdsere Vet witinktbiile iastb Hasidised E&ng%ﬁ%hen
H dose-response curve, The reference conpound
m‘il’g’é@ @B ?@43}?[“%@7 e Hb&?ﬁétarhﬂmtsomd%atmqsmmahydr 0-
aa- dinmethyl-1 -imdazo[4,5-c]quinolin-I-yl]ethanol
hydrate (U.S. Patent No. 5,352,784; Exanple 91) and
SGPMEﬁ@xpected area is the sumof the median dose val ues
riments ni mum effective

cond PRl iAo SEGTs e B8 ceatubio for Haminutes at 1000 o
(ap RSB RUNSIR LT Acted ThE eEIREeD e&mﬁ%ﬁ%&ﬁﬂm{t Gr‘?#é#rfo%eﬁ Qd @

gi ven_experinment and conpound ninmum e ctive
trapgfpEechtorsigrile polynraplykeny tubss.t Bemplesverstmaihtainied at €Stted70°C until

0 entratlo a res se over a
onfipEa 1S BATRE aftedtiat e RriiRa SedEENES ok ne
IGEN#Bi@Meyis AQs439/ L for | FN-aand 40 pg/nL for TNF-a) .

The maxi mal response is the nmaxi mal anount of cytokine

(pg/ M) produced in the dose-response. CYTOKI NE

B e e

des éFNkmembnahﬂmommddmdmﬁedaﬂhﬂas hivgbh ﬁmﬁtl-fswtyﬁﬁ &lorimetric
Cel ]l Preparation

sand gt L 64168 DURHr ki R0 Ao bB Evme o dsborsorics
Pise@biveghed muMENeRYPEEWlEn Eg/tr& vacut ai ner tubes or

syringes containi ng EDTA heral bl ood nononucl ear
cel [The (Tbﬁm\;omeetrstmas dt:tedmfhc@bry WRIGENOMe Bl idsymaameadsyly and

I f,u ion.u | STOPAQUE- Si
real A e Rk o A B PASSIEH e oot o 28 TOEN
Int@nateiaé r@eﬁﬁleﬂbﬁfgal\@\/ai”he MdhundAly&ise PREMAS TRIFAF 8tird and
Accuspi (S gmaz or LeucoSep
detection antibody pair (Catalog Numbers AHC3419 and AHC3712) from Biosource

International, Camarillo, CA. Results are expressed in pg/mL.

Assay Data and Analysis

In total, the data output of the assay consists of concentration values of TNF-o, and
IFN-a (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-0) 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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(Geiner Bio-One, Inc., Longwood, FL) centrifuge frit
tubes containing density gradient nmedium The PBMC

wO ay0e4034737 col | ect ed and washed tw ce w t h DPBSPCT/USBBS035181
and resuspended at 4 x 106 cells/nL in RPM conplete
(2-fold the final cell density). The PBMC suspension

is added to 96-wel | flat bottom st e ti sue cul ture
bagsr endke pash b SsanENE APaA B TFH‘%‘H%§WBJ5W&§J {5 the scaling of the

reaﬁ%r%;(g-agd %’r th@n& '&Ettawlthoﬁ%}faﬁgfng%é W@f thd ABse-response curve.

are genera teste con ntrati ons
The sefeience édrmnuiiﬂ usedis (251{4 MO-@eathcnmnsath}ﬂ{ﬁl 1,8,8-tetrahydro-a,0.-

it Pl AW ey
Exﬁﬁigﬁ@w gn@tﬂeAe Fféﬂtélparga %ttﬂ@é‘dﬂi@f e m&liah Fos8vhiRks ﬁbmdch@past 61

i m dazo[ 4, 5~c] qui nol i n-1 -yl ] et hanol
expeyneantse (U S Pat ent No. 5 352, 784; Exanple 91) on

e & Rt aund 8o Bl hhRRu ol SRRt S 9 Bina-
suBrdc@ddrefiérbhtiel Qingstey Iésumtf@r 4 @Weﬁ Bepefinfnbaeiitoamiound. The
concentratl ons in DVSO nplete nedia jis then

migiaere effecttwq@onmraté@hﬁﬁemr) 5 qheﬂ%%é of the &5ty COPPORBAC h
co@c ngﬁm%ﬁ{fﬁrg%{ﬂ?%g P%?(gr[a%% @i L g?oc R b L @R&Hn £90he tested

teste entration range.
cylohingltasuatin 2CpgroL fick [EDI-wtnd40 j)g/nﬂhﬁ)m Tatidex The rhivgmal response

,vvells cont ai ni n on br.i n t he test
%W@ ARMELAL %@f%&?@ e thg dp %ﬁép%(“ﬁ%ual |§
30 - 0.014 mMVM and the DMSO concentratl onto 0.4 %

The f| naI concentrati on of PBMC suspension is 2x1 06
cell's/nL. ThélﬁéT@Ké@EdN@%Tﬂé}l\éH\T\HL?MA@{ CELLe plastic

lids, mxed gentl n for 18 to 24

hours at 37Cin aySJ}gnggﬁﬁw&F%é (%eeg rmsphere

Sepanatd YnOReNE QWDC TI0N DA HUIMANEERLSt@s nsledd described above

centrifuged for 10 m nutes at 1000 rpm (approxi mately
wasaodifiechas fpboyws fordtighthrpnepuissIseRingsD MULTI - SPOT

96-wel |l plates are pre-coated with the appropriate

capture anti bodi es by MesoScal e Di scovery, Inc.
Blood Cell Preparation for Culture

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 10° 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 (DMSO). The compounds

are generally tested at concentrations ranging from 30 - 0.014 uM. Controls include cell
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(MSD, Gaithersburg, MD). The cell-free culture

supernatants are renoved and transferred to the MsSD
w@b@vm3n77Fresh sanples are typically tested, aPCTosne/035181

they may be maintained at -30 to -70C until anal ysis.

I nterferon-aand Tunor Necrosis Factor-aAnal ysis MSD

sorgFlER BRSSO HAGHAAITRE DS mg}ﬂﬁc?ﬁﬁnﬁ% el samples
witheSfdidrice %81‘3% ({?r[ra&%ﬁelfi ch%ﬁﬁhéth Jjahfd%ﬂlogadn -Bfmethyl-

our spots F-a cap Cure anil bo
lemda,zo{)ﬁh@-cﬂqmrmhnl- FN]ethmarbﬁmdlat@(iﬁi $ Radignt (NeBE, 382 G i aaiple 91)

t t . NJ). ' [
on B Haso P s ARt it tropbirebnd iseiihan et S g R o har o
dogﬁ‘g ﬁratel eﬁh’d s@ﬁ&l‘ mvd/dﬁﬁidhs e thiRMoMie IS¢ @ubhiceay&itMtions in
human I FN-a nul ti -subt(ﬁ;e anti body (PBL Bi onedi cal

DM&@oBé’d\@rC@spletmcdm éssthen pddeg ke thedesh coppeunshdibisions mnerder to

i sy SRR A P PR B e o

tesBidadBetnEation alge.at ori es) . Sanpl es and separate
standards are added at the tinme of analysis to each

VSD pI ate. Two human | FN-a detection anti bodies (Cat.
Inéﬂ%?m 1112 & 2 1100, PBL) are used in a two to one
10 (weight:weight) to each other to determ ne the

| FNCanponne pdlotidn sriken aflded tythe mathe esygeinirfg the BBMC suspansion

anti bodi es are bel ed th t SULEO- T t
bringiggyhe lafrcomnauRs ﬁ@%ﬂéﬁ%@ﬁ@d 3 Aol an 9014 1)
an&‘P‘fe mgbe&nk&tfalﬁ%n\E@b 4%, 86 AndRlohcdhtration of PBMI\?IS suspension is

ctrochenol um nescent |evels are read usin

l@‘e‘ﬂﬂmﬂrsmaﬁmﬁﬂire Regered Wld%rséerrée(pluaetssledﬁ quﬁlgeng/ apdien
t t
m%lﬁae i3ttt ar C AR ARBARHR ooy

consi sts of concentration val ues of TNF aor
| FN-a(y-axis) as a function of conpound concentration
Sepaagtl s). A plate-wise scaling is performed within a

O TR el o SRR 00 o
(agprosinatel h20@g)eateC. dfpldxiduman 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-0 and human IFN-q that have been pre-coated on specific spots. Each well contains
four spots: one human TNF-a capture antibody (MSD) spot, one human IFN- a capture
antibody (PBL Biomedical Laboratories, Piscataway, NJ) spot, and two inactive bovine
serum albumin spots. The human TNF-a capture and detection antibody pair is from
MesoScale Discovery. The human IFN-o multi-subtype antibody (PBL Biomedical
Laboratories) captures all IFN-o subtypes except IFN-a F (IFNA21). Standards consist of
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medi an DMSO (DVBO control wells) or the experinental
background (usually 20 pg/ni for IFN-a and 40 pg/nL

wo 0007/03F78) is subtracted from each readi ng. NeQgHUB2086/035181
val ues that may result from background subtraction are
set to zero. Each plate within a given experinent has

a.reference . '
recc BT 6% (S0qe Ly Par et SpRe, MPAK o [PAE
Biothagiesl IidberaLstios] Safislesarl depphrtsemdands biveaddsd atythe fime of

pl atewi se scaling factor is calcul ated for each plate
analysis 0 pashiNSBiplathe Twodamsn IFNeo detpeiconiobibedapGerdem 21112 &

ticul | . edi an .
211 §403h aPh Lot TRl PR RE Gl 8t Bimine the
IFNLQ @Bnd¥Hirbtidsi GWe Rytokite-spbatie diesnsmaibodigs 4ra¢abetediwith the

all plates. Only data fromplates bearing a scaling .
SULEEQ+{Ia¥G afagbieit( - Aferadding te $YBFOpbAH 1%%%1@%%1% antibodies
| FN-a,  TNF-3), ar r Nt
to gl 6P aeths eGP Rlohiuc B e/ Ao RS isD s fECTOR
HTSREADERS Reshltdnid éxprdtest ingaymb epbn bgcilatdrowith knewn eytokine
t he above nentioned interval. The above net hod
standpslduces a scaling of the y-val ues without altering
t he shape of the curve. The reference conpound used is
2-[ 4- am no- 2- et hoxynet hyl -6, 7, 8, 9-
Asshe DaghandrAsadysés di net hyl -1/ f-im dazo[ 4, 5-c]quinolin-I|-y

o1)1n 19D it B R ero ey oisk B A M 0o

TFNBG (R8RisPdd a Rhal &Sofl ddaipodh® chrehtr@fondx BikeREN
experinent. A second scaling may al so be perforned to

r eddipiaté-niserscalinesis iprdermedaritzbial aiep aeipey aed pgpencing
pla%?%ﬁ%ﬁ%& i y?sslolcﬁgq%légi%}gﬁ %je S%H{%te&?glﬁrﬁaﬂv %Jnlétz Ehrez%rgaeter of the

[ SN J ustment o to
me@¥PBINSO TDMSD eXRes] BHBE orvhe exgietilichtal badkgrauid (stuatn20 pg/mL
ratio is the area of the reference coprpound in the nelw
for é&ﬁ@quééwtpgdm{aif%mgw)ﬂﬁ@bgﬁﬁgg frem each zeaging Miegative values that

usted rea Is'results in the
expetimehtigrs afrefehance eapound(thataeivsy af arorttod Wbiy caatrel is used to
caleEE Bt Re g e e dae oures BT FIAES B2 Gkl Xplate-
wisg;sri:eﬁ&g?ﬁ&&{ﬁg XYL foBeabh Pl b4 FaH0 YA HR: ReRofttheBdfbrighcel
-imdazo[ 4, 5-c]quinolin-lyl] ethanol hydrate (U.S.
cormatvadtonios pBtiGHar: Mgt to theangslian exppcigdarepier g galéesyperiment.

Th& a4 flom éaréﬁ plate are then multiplied by the plate-wise scaling factor for all plates.

ma% g%gfrt ?ﬂéeﬁﬁ?%ﬁgﬁ%gg?ugﬁﬁggn & 5?128%3&; %,%h SlatPiRUIOHSiven

Only data from plates bearing a scaling factor of between 0.5 and 2.0 (for both cytokines
IFN-q, 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-o0,0-dimethyl-1H-imidazo[4,5-c]quinolin-1-yl]Jethanol 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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previ ous experinents. The m ni mum effective
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backgroundsubtracted, reference-adjusted results for a
gi ven experinment and conpound. The m ni num effective
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ratid Mf‘%}ga BF By fé?en'c@ cbipoRSE TH&W&%ﬁrlm-Eﬁﬁdl‘é%Q b9tige expected

di scl osures o the patents, patent cuments, and
areqocoﬁihc oderencescomiptomdd hasedion aaraseiage of provianeexpsyiments (unadjusted

t
readife A BGAFDIsh B PE L AT B (S SRHE TEdeToiie wihout
chaﬁ%ﬁlg £t gh! @ﬁ%‘ioﬂtﬁc HBdeSrebpbneatilr08 Thé fefé?&@dé%n@;@ﬁﬂd ﬁsw 1§ D-[4-
ose ski in the art without departing fromt

amigegpahenyanadiylG, 1,8 Srtctrpiygra- Wed#meﬂwl lﬁlngﬂwi‘aw&umohn-l-

SR YRR USSP e ST B pRl b ARGt e e
ot i sy . ket )

t helksoppimpm of ety omREREIHOn Y %@ﬁeygﬁe@f Easgg opi .thﬁn?%lﬂyr&ﬁm‘;
sub ct%{E%%%e%bé@djﬁ%d fQukdrhe g?\}e‘ﬁ e%ﬁelfuﬁéﬁt%ﬁ’é céﬁﬂﬁa_uﬂds The

A conpound t he” For mul wher ei n:
min¥mus effelctod ehcéutoation Iﬁpmgtam)jp tleolosiesttaf tlge t@$ted c;(rﬁpoundn d
rom.t cons

con_g&w}uon%ﬁhﬁ 1nd§<l;e§ %L{%%tygg%wer a ﬁécfai F%E{EI?)F concen J[rgtlcgnni%r %e tested

cythlghé u@@fﬂw A }If%ﬂ'ﬂ@%{’ IFN@L8H @03l il foraNUF-0). The maximal response
hetero ; wherein aryl and aryl al kyl enyl

is tler mamn@i m;t)mttmf eﬁtObmeéng{ml) prodecsdiy therfloseFeshppss.
substituents selected fromthe group consisting of
al kyl, al koxy, aryl, and hal ogen; and wherein the atom
i N Tigs @mdsiye ldjclostiicaoheh@d paenié, pstewt doanrhents,aind pubksations cited

herein are incorporated by reference in their entirety as if each were individually
incorporated. Various modifications and alterations to this invention will become
apparent to those skilled in the art without departing from the scope and spirit of this
invention. It should be understood that this invention is not intended to be unduly 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.

-31 -



10

15

20

25

R is selected fromthe group consisting of nethyl,
ethyl, and ~-propyl; or a pharmaceutically acceptable
wa@ alor/08G1eT eof . 2. The conpound or salt of cl ai PEWUS2006/035181
wherein Yis -C(O-. 3. The conpound or salt of claim
1 wherein Yis -C(O-0O. 4. The conpound or salt of

W}EAL"P"ISTCE)%IP?‘LEU)I'Sﬁ wherein Ris alkyl, aryl, or

aryl al enyl. 5. The conmpound or salt of claim4

wherein Ris Cl1-10 alkyl. 6. The conpound or salt of

claj m5 wherei 1 S -5 alkyl. 7. The conpound or
L. sal °%?P%?‘§ifﬁt€€§ﬂ8}“éﬂ1 Ris selected fromthe group
consisting of nethyl, etbyR, ~-propyl, isopropyl,
n-butyl, isobutyl, andiNert-bvityl.8. The conpound or
salt of claim4 wherei a R s aryl. 9. The conpound or
salt of claim8 wherejn K iHhenyI. 10. The conpound
or salt of claim4 wheregimNR is arylal kylenyl. 11. The
conpound or salt of i m 10_wherein R is benzyl. 12.
The conpound or salt ™t any oRe of clains 1 through 11
wherein R is ethyl. 13. The cofpodnd or salt of any
one of clainms 1 through 11 wherellnsR is nethyl. 14,
The conpound or salt of any one I_olf('ﬁcl aims 1 through 11
wherein R is ~-propyl. 15. A pharmaceuti cal
conposition conprising a thdrapeutically effective
ampunt of a conpound or salt of any one of clains
9¥Ar ough 14 and a pharmaceutical 'y acceptable carrier.
16.Y & serichadrah tHedogd ShsiMb@kf TFOH ARTYORSs in an
ani mal conprising adm nistering an effective anount of

a doifpsleated dions dietereyp eomyisirmoicalbylneryh enldlgnglahaseroaryl,
k5 BISAIE LSy ESTPLLLOD, B AT A B I,

arylalkiyleny] are opsubstitngdad gubstiaited bynondort here apedtituaddd deected from
ef f ecti ve, amupt o& a conmpound or sal(% f any one of

the gioyp Rosisting a2 ogry> 4l 2psh Bl AgEe ABG WAPTCHLRE 89 1on

heté?beyely@bfdched YO8 c4BbABom; and

R' is selected from the group consisting of methyl, ethyl, and »-propyl;

wh

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(0)-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.j9 alkyl.
6. The compound or salt of claim 5 wherein R is Cy.s alkyl.
7. The compound or salt of claim 6 wherein R is selected from the group consisting

of methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, and fert-butyl.
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18. A nethod of treating a neoplastic disease in an

ani mal conprising admnistering a therapeutically
wetdogosi7ve anount of a conmpound or salt of anyPCHESWN6/035181

claims 1 through 14 or the pharmaceutical conposition

of claim15 to the aninmal.

8. The compound or salt of claim 4 wherein R is aryl.

9. The compound or salt of claim 8 wherein R is phenyl.

10.  The compound or salt of claim 4 wherein R is arylalkylenyl.

11. . The compound or salt of claim 10 wherein R is benzyl.

12. The compound or salt of any one of claims 1 through 11 wherein R is ethyl.

13. The compound or salt of any one of claims 1 through 11 wherein R’ is methyl.

14, The compound or salt of any one of claims 1 through 11 wherein R' is n-propyl.
15. A pharmaceutical composition comprising a therapeutically effective amount of a
compound or salt of any one of claims 1 through 14 and a pharmaceutically acceptable
carrier.

16. 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 14 or the
pharmaceutical composition of claim 15 to the animal.

17. 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 14
or the pharmaceutical composition of claim 15 to the animal.

18. 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 14

or the pharmaceutical composition of claim 15 to the animal.
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