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. phenonenon that can rBELDOF INMEENAIQ

SVALL MOLECULE TOLL- LI KE RECEPTOR ( TLR) ANTAGONI STS
FI ELD OF THE | NVENTI ON The i nvention relates to

w@eovenadery to the field of inmunol ogy. More  PCT/US2004/019714

particularly, the invention relates to conpositions

and nmethods for altering i mune function. Mre

specifically, the invention relates to conpositions

and nmethods for affecting i nmune stinulation nediated

through Toll-1ike receptor (TLR) nol ecul es. BACKGROUND -

OF THMANYENDIOBCBLETO4L-DIKEf RECEPTIOR (ELBY ANFAGONISTS

whi ch includes stinulation of either or both innate

i munity and adaptive i mmunit i s a conpl ex
rT]tEIect ive or

adver.se .physi ol qgi ¢, out r . r o

e R s BB o S, MG Bariculary. e
inRsifion rdames tdeidoyitiogs amimattodsfod altérng intmwte fusction. More
believed to initiate and support adaptivg ' ity..

spegifically; thednyentign releientorqemnegitions g methg %}i'?é aﬁ%fég’?étlmmune

sg.hﬁl‘fﬁf‘()ﬁrrﬁfed?e(te@ﬂ&%ghl "lyoll(-)lfikehr!e%gﬂtir @GPRIHHEDRat tern

recognition rece r protei nown’as Tol | -1ike
receptors (TLRs) believed to be involved in innate

imunity as recepgqr en- '

nmol ecul ar patter nggéﬁg@m%]@ﬁmgpﬁgmt hods

usef WinfitiosiuhSinhmtne $y8@EE WhishiRtlniesatienilftRiaifeitkeidr both innate
great interest, as they may affect therapeutic

imppmiziend sdaptive imuiunitnis a cerpley phenamanen il an esult in either

i nf |l ammat i,on |l e st h rej ' r.af
RiRFulE attersn SuabloBloRimiTrey Hellcs THsERbL thrs B Has been
hdrPasB@ dftéredtGh ERGMechReIEMB uhderlylivgy @nixa ventv@iy, whitk idiedieved to

of reports describing the inmunostjnul atory effect

f
. iniipteand senosisadaptiva sty dis intsrest hpsceen ifprled i nagt ltozbtée recent

nucl ej i ok . '

AGBLE) Py AFLAT, A UEASS LR R PRl Mo

Tzog.glg%)ﬁbee@&rb (riLRy)ibalievoAo e thvep/Ed DiNfnatds mmunityests redeptors for
Nat.ure 408: 740-5; Bauer et al..(2001) Pro

pR@PE%%%Pte%SR?@SZHQ P AP CosfcisicoBe and i thods useful for

rﬁo%‘&?a‘ii}ng%ﬁa imrh e BRATLRHT &P Mid@bfli ahéPRaRAffect therapeutic

nuclei€ acid can stinulate TLRO and participate in

afproatHes &rtanditidne inviolviog autaimmunitys inflamreatifing eldergy, asthrha, graft

réjgg%g?ért rversE'ﬁs ﬁgstadlls'easge:z(E‘vQ/lz-]?D)[\|1a eucrti((e)n,4 ca:rllger?z?n% i?rimunodeﬁlciency.

Recently there have been a number of reports describing the immunostimulatory
effect of certain types of nucleic acid molecules, including CpG nucleic acids and double-
stranded RNA. Of note, it was recently reported that Toll-like receptor 9 (TLR9) recognizes
bacterial DNA and CpG DNA. Hemmi H et al. (2000) Nature 408:740-5; Bauer S et al.
(2001) Proc Natl Acad Sci U S 4 98:9237-42. It was also recently reported that immune
complexes containing IgG and nucleic acid can stimulate TLR9 and participate in B-cell
activation in certain autoimmune diseases. Leadbetter EA et al. (2002) Nature 416:595-8.

Chlroroquines have been recognized as useful not only as anti-malarial agents but also
as anti-inflammatory agents. Although its mechanism of action is not well understood,
chloroquine has been used effectively in the treatment of various autoimmune diseases,
including rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE). For a review,
see Wallace DJ (1996) Lupus 5 Suppl 1:S59-64. Recently Macfarlane and colleagues

described a number of small molecule analogs and derivatives of chloroquine (4-
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Chl roroqui nes have been recogni zed as useful not only

as anti-malarial agents but also as anti-inflanmtory
w@g@aner67Al t hough its nmechani sm of action i s neCT/vei004/019714

under st ood, chl oroqui ne has been used effectively in

the treatnment of various autoi mune di seases,

i ncluding rheumatoid arthritis (RA) and system c | upus

eryt hemat osus (SLE). For a revidew, see Wallace DJ

(1996) Lupus 5 Suppl 1:S59-64. Recently Macfarlane and

288Ne weqrinasege ©-puisseridine)swhirh rapertedpighibit stimulation of the
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iR AT LEE A NG, K 1 820 BRI NG8 479,504 & Pat No. 6,521,637;
R@T publiskgiapptidationi BCIT/DISV0A 6728u( WO 07 69182); aad iPOTURlished application
BTk 3820 vi8 SautT 54 MgsTirkregad oofivegus aspoi fhsge small molecule

A5 B0 SHALLEE 0 O A o, con

thebastian bfimemanahtionlldteryddN4. &foP4t. Noas22 18R B1.ndaetaulase and

chaf e TS E OGN BV TR BT BF g pn & imited nurmber
of ATMAASHuinBlind bAd Y-aeackHdBe cBR!strubiresGed®l 18 8RloBquine and

Macf arl ane and coworkers studied a | arge nunber o
quoagigignds by varying substituents on a limted nunber
of 4- am noqui nol i ne and 9-am noacri di ne core structures
rel ated to chl oroqui ne and qui nacri ne. SUMVARY OF THE

| NVENTI ON The pr es SUMMARYORTHEINVENTION n part, on
the di scovery by the applicants that. a nunber of snall

mol edhf BEsens ervenpionisi aerd {n Ravb AR thrdiseaven icthe ppelipants that a
ng.rFB ofdesf {nﬁ(ﬁ&%l&y sd\@é:d%grgﬁogﬂf kRbwabut ﬂ@t?nc*i’}fromgsee&es,'cribed by

can alter TLR-ne ed T mmunosti nmul atory
Micfnlahé efcpl. dulrby Trfbetehal., complierisR nredidted infhEcstigmiatory gignaling.

nd are useful  as inhibjtors. of immune.stimylation,,
MESHpE P Bt b b edinRieBt AR B A5 B osephjmmune
stirRiilatist) | QbhpEskidnITHD EreBlddTULREbNhdBin\dré (L@ Y6 inRibiting immune
vivo. Such conpositions and nmethods thus wll find
stiglation ia vitnorbet inofive | Sushcampapifibhsatd roetbpds thus wall figd ase in a

har maceut i.cal ,.agents and nethods for. treatin , .
L G AROBTTRY o RE upTarC iSUAgort i methods for treating
cdndeiond i@ 1ving LaRaREPInymanCactivity) iETHMA g GhFRhH 808y anthditoimmune

conposi tions of the invention can al so be used in )
digerdpisd I he epmperitignse sheinyvemiopicanslgp ba tsed ig meghodsdfer thg preparation

of 6 ArFBTP s (OGRS RYRLY ORISR activiy,
including a variety of inflammatory and autoimmune disorders.

It was surprisingly discovered that molecules having similar substituents but different
core structures compared to those related to chloroquine and quinacrine described by
Macfarlane et al., are potent immunomodulatory small molecules. Without being bound to
any theory or mechanism, it is believed that the small molecules described by the present
invention affect immune stimulation via interaction with a TLR. More particularly, it is
believed that many of the small molecules described by the present invention iphibit immune
stimulation via TLR antagonism. In particular, it is believed that many of the small

molecules described by the present invention inhibit immune stimulation via TLR9

antagonism.
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including a variety of inflamatory and autoi mune

di sorders. It was surprisingly discovered that
wordosoedees having simlar substituents but di fPEr/E81004/019714

core structures conpared to those related to

chl oroqui ne and qui nacrine descri bed by Macfarl ane et

al ., are potent imunonodul atory small ol ecules

Wt hout being bound to any thepry or mechani sm it is

bel i eved that the small nol ecul es descri bed 33 tjh

. _ ! > j he_ .
Pr eSERY invEntRdMtih QertAh ﬁqmbts iprowidees ns¢thodsl usefubforailtgring TLR-mediated
interaction with a TLR

RUEE (Lo s Wy P
mt?@l%tegke%gﬂ?ﬁ fnr}\é%hkepfa 4 {thBlk tTURARHAE of TURLigddling agowist. For

ticular, it bel
exi@iple, Ghhe ﬁlbmodsmﬁnl bemsbcbmﬂrm a@be@fo& V?:é;éb’ gfi/éq%\ég%ﬁ; gg’té’h‘fmg

t
a‘;igltf/l%‘glﬁg’g L %)@4%@7 pythr ngér%hf%@ctl}’dﬁv ;r%thr@ersus-host disease

((%'ﬁp e 1sP6a%é1d&§i ahhadsficisndyul Génerallyl methiodguseful in the
ﬁe’gf at ed gnal i ng. The nethods of .the_ invent 0
traertmenuscﬁ’fcuhdmhmevelwmgtautgmafé@iltb’alﬁﬂémf”&“ﬁ?’taé]Frgy= an‘ma graft

rq-]r q%:ggeﬁ?ﬁngt@\g{évgr gﬁéro%/ gn{hllrrﬁél@&nésethﬁpinﬁlbﬁquMeﬁla-féd%lgnahng in

agoni st. For exanple, the
égg 330 U5 a SAbRETIUR ﬁ@aﬁ&oﬁﬂdﬂslgmﬂwg}fgomsv acae@p}u}@methods useful in the

nditi [
mmnmf‘éﬂégél%%m%ﬂ%aaﬁ%e@#%re'"'tc“?%% sgf PR iacy il employ small
B e O R i Tt e e
S(:Srﬁnflﬁiaslfﬁﬁ&%s thé meﬂllm)lds tarobesused VDinhlhnTg)ralﬁ‘?I@PWrﬂ'F}Fdlath signaling in
ma
raSpeIBe P p |TIL§EItgag§} og a:gﬁ sigﬂ%ﬁigg ag &r‘%g ﬁx%{)ah?él m@%thoda can be

Tt TRh R ER AbRR b RhuhbstinAARGRS gl
ufe 01 i ?‘E\F{ﬁsﬁggna Inglyl aséom gt@ﬂsG%?}erngluls;EfSPmmm TIRR ligand or

T&ﬂ;RSﬁg&tahng apdrstt e sameinstapgesdbnarctiogh san based tq]@?lqblt or promote

infectio cancer, .and . f

15 oo Rpa RS RS LR SRR can e s

c{ ﬁﬁﬁa‘?{‘ﬁﬁRthed%tédlixﬁxﬁ&muMubn@m gubjéat. fosmeme mstanepsdle methodss
e nmethods can be used to inhibit or, prono

AR n@dltatl’éﬁblsmgmnmﬂ’jum qtgg F%}ﬁ]gg: E{cai S%ﬁeﬁ Iresgnrése ina sub]ect.

can DOSdeEanTR D P S oi pae ﬁ‘é’é?.“‘r?i‘f"é‘??fiym“ el
f§1J ARahk TUR-Mediafacnsaliin Eheldompoisigi@ns obthe invention are us¢ful whenever
it is desirable to alter TLR-mediated signaling in response to a suitable TLR ligand or TLR
signaling agonist. For example, the small molecules can be used in methods to treat any of a
variety of conditions involving autoimmunity, inflammation, allergy, asthma, graft rejection,
GvHD, infection, sepsis, cancer, and immunodeﬁciéncy. Generally, methods useful in the
treatment of conditions involving autoimmunity, inflammation, allergy, asthma, graft
rejection, and GVHD will employ small molecules that inhibit TLR-mediated signaling in
response to a suitable TLR ligand or TLR signaling agonist. Generally, methods useful in the
treatment of conditions involving infection, cancer, and immunodeficiency will employ small
molecules that augment TLR-mediated signaling in response to a suitable TLR ligand. In
some instances the molecules can be used in a method to inhibit or promote TER-mediated
signaling in response to a TLR ligand or TLR signaling agonist. In some instances the small

molecules can be used in a method to inhibit TLR-mediated immunostimulatory signaling in
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TLR signaling agonist. In sonme instances the nethods
can be used to inhibit or pronote TLR-nedi ated
WO povsnesvi mul ati on in a subject. In sone instaPCEES100€019714
met hods can be used to inhibit TLR-nedi ated
i mmunostinulation in a subject. In sonme instances the
nmet hodss can be used to inhibit an i nmunostinul atory
nucl ei ¢ aci d-associ ated responge in a subject. The
invention in certain aspects provides novel smal
redpunge t a‘:‘TDRﬂigaﬁd i DDR sigefing adomist.alnt smienigs@ars mimjsmll:molecules

si gnal | ng. The sitions of t tion
couina Deismet o TBAS! eatpaR S R R tag n s st
AO%QFét&g:ek the'sERIPARSIEC s @an%'u%&binea rhbiBoll k@RRehiOTL sk diated
I'ng agoni st. For exanple, the snmall nol ecul es
mamd:sennmm iima mettjesd n samg metance@rﬁlye wralhmeleenles garphe used to inhibit

d I
ey R et By BT bonssip SR o,

SEPSh§ a FEARE BF thedebehimvanidal ihe ntilsyds obeivainadrtipn can be combined
met hods nseful in the treatnment of condjti

n
withadinidisigptian o6 pdditional ggentsiplaghingt HRSTEIEH] eéf%@g/on TLRrngdiated

raft Ct i SRl feMh&% b
“%H osft mﬂ‘f‘g $)Eq_r{e g]ggl at gg ‘)soglééénaasﬁﬁér)lgg&xﬁ r esﬁbgggll e 1o g\% een
disstverddlte affbdR THiRyadifbctdy add fRus digealyi aﬁ@caﬁbmt@armg cells, e.g., antigen-
Cener al | net hods, useful int he treat rrent

presanting i (ARG syplhgqnpﬁcggtbp aﬁe fheaeinhtait % additional agents which
ATIBRIOH ARSI STRLRASTOL T ok ot il

1n$t‘ddlﬁ@b e infnRnbingdulatoryl intesvantion abtvemicusls txn@atemn@@mtﬁégnd acquired
can be ysed in a nethod r._pr
imyiR Bl Bt ge RAVIG i1 pidg ubieEgnd SRR Fequired ipmunity, the
com §ticﬁmﬁ{ei‘%ﬂu§19 RyRérgistib. some i nstances the snal |

ecul es can be uSed in a method to inhibit
TLR—wedlated i mmunosti nul atory signaling inresponse to

, n st %%E%égéﬁbﬁl qveﬁggﬁlal 'é;tgocganifge%tln ll“gRSfri]’i@%atreT:g shgnahng in

rets;goris@tﬁ Dirt RQlzaRd Y6 EdIL. REEEbthbE dedording nothis aspbattinmlves
a subject.” In sone _instances the smal |l  nol ecul

cardavibg awsBaxprassingel RBQVGAT GIFCHYS ARl agpapatRd of Formula
i mmunostimulation in a subject. In sone instances the
smal |l nol ecul es can be uisedto inhibit an
I mmunosti mul atory nucleld“a0|d[asso fated response in
a subject. As a feq&ure o the, presgnt inyention, the
met hods of the inventig he Med with
adm ni stration of addi agent szt o| achi eve
synergistic effect on .|ate \lnnuhQ§t|nuIat|on
More specifically, R 21 the agean deséri bed herein

have been B3
= 7]

A" A"

Formula ]

wherein 2 is a five- to seven-membered homocyclic or heterocyclic ring, wherein each of X,
Y, and Z is independently chosen from a carbon atom (C), a nitrogen atom (N), an oxygen
atom (O), and a sulfur atom (S), and wherein B2 optionally includes at least on¢ atom
selected from C, N, O, and S; wherein 1 and 2 are optionally bridged by B3 to form a five- to
seven-membered ring (3), wherein B3 optionally includes at least one atom selected from C,

N, O, and S, and wherein when A is carbon, (3) is not pyridine; wherein 2 optionally includes
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di scovered to affect TLRs directly and thus directly

affect TLR-bearing cells, e.g., antigenpresenting
wa@edos®0716APCs) , such agents can be used i n conjREUSIING/019714

wi th additional agents which affect non-APC i nmune

cells, e.g., T lynphocytes (T cells). Such an approach

effectively introduces an i mmunonodul atory

intervention at two levels: innate imunity and

acquired immnity. Since innate immunity is believed
a&&sbﬁf&é@ﬁ&d?@ﬁe&ﬁﬂﬁ? bpticafy inchelies BRUAdatytatell BBnd; wherein R2, when

conbi nation intervention is synergistic. In one aspect
predent, liea hydregeni asom, aisubstititad afunaytsbutedlgwer mikpe aivhtaslkyl,

signal.ing i.n response to a TLR |] i i ) ;
nefBRe ot ST BRBTE st Sulentitply AT 6T BRRY GRS, irein ko,
R&& Y, R&XRY o5 ) vehen lpRessht] hre@acieintigmnisme]yeaivydrdgenfatam, a halogen

conmpound of Forrmula | wherein 2 is a five- to
atermy@subsiissras anphsbiryed lowenilkHerryh geafieyl; heteropyplic, or

reln C . : ene :

PSR IRS L YRR TS HOESERE T temnent s sl
fréth @N, O, andBgiwhersinl davki oBAG"( §)d A4riddepeedently iBR9, -NRIR10, -OR9,

SRR bR 5 B LR TE ARy v
allgg, %glt’ %%%l%l,ﬁyﬁér&&fcli%%r%ﬁ&%&téf@&%ﬁ& efbupl A WRdreinlET BioPtionally

I ncl udes at’ | east” one atom selected from
abent Nr is@ hyainezes, atamdowkealkylnangh eralltylj hetergesdin, oradkylhegerocyclic

o YA R SBBN Y  BSPYLERRR e e i

unsat urated bond; wherejinR2, when present, is a
hydrogen atom a substituted or unsubstituted | ower

al kylh onapsflect efrth¢ inyentiane & aredafcqfiighibiging TLR-mediate

lrr%llu%lﬁtli]rgltll%g&%g%gp%l? E 8&3@@@2%&@?&1@;{ Acgéygﬁggﬂb%v\% g%;'se%t & the
IS E Mdvol ks otasting Metinapetesing y TARwith ageffectiveramaunt of a

hal t bstit d it .
cog}%@;gc? (r)]%];31 cy'([)n,u aa]? g; Ex&q%ndleﬁ gi)gye@ gcg,i@ﬁ} it -Ime%tla?gd fn?ﬁl\lﬁrrlostlmulatory

si%améé H@%%ﬁyﬁiﬁ%&ﬁ%ﬂhe%@@ opt i onal | y linked via N,

erein iIs an atom selected fromC, N, O
and S; wherein each of A, A", and A" independently

is R9, - NROR1O, - OR9, or, - 0, er ei '

hy driB §Bs asheshihe W&P%%P{OV@G%@{%@I@%&& aﬁf‘.‘h&}%ﬁ‘bﬁnﬁl‘%@%@%
nlnﬁﬁi% i i jectl Bhdabthol 8EQAIGY € ihés aspéct of the invention
ma yF Ig%ﬂg{%%i/c %{%jeg?oup, abng vvherei% R O_ailsg cooti ;nfglvlry
inedisesddnonisiesing tdhy siwbjept having of ati riskesf dayetgning IERrmediated

. aralkyl, hetero lic, or kyl het e cli I . :
A e B
inhiBitdr bt TE RUmedibted idmunostimulation in the subject.

The invention in one aspect provides a method of inhibiting TLR-mediated
immunostimulation in a subject. The method according to this aspect of the invention
involves administering to a subject having or at risk of developing TLR-mediated
immunostimulation an effective amount of a compound of Formula I, as provided above, to

inhibit TLR-mediated immunostimulation in the subject.

In one aspect the invention provides a method of inhibiting an immunostimulatory

nucleic acid-associated response in a subject. The method according to this aspect of the
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In one aspect of the invention, a nmethod of inhibiting
TLR-nmedi ated i nmunostinmul atory signaling is provided.

wabmsoetshnd according to this aspect of the i nREnUSIIN/ 019714

i nvol ves contacting a cell expressing a TLR with an
effective amount of a conpound of Fornula I, as
provi ded above, to inhibit TLR-nedi ated

i mrunosti nul atory signaling i_rk_response to a ligand
for the TLR 1In one aspect the iInvention provides a

inVEtRAdnWivéabfttiseand to™ msichirttbel BRLIBtdatihdrabh @ffettive amount of
a subject. The nethod according to this aspect of the

a compaind ofi Formadh Ve prayidad abowe.ite inbikit an yppeestinpajemy qucieic acid-
qﬁwgt ri sk of evngﬁing TLR- nedi at ed
assQRAIRbESPARSF 1 IS AUYRYef f ect i ve ampunt of a compound of
For il ohe embe8indnoitic dabjeatiovtherwise frahbf¥ymppompcailing for treatment
TLR-nmedi at ed i nmunostinul ation in the subject. The
with ¢ epmpeind of Fepauladpect provi des a nmet hod of
i nhidi i R- ' j ' ' j invention. A is
sub] B LR EHAP Koy | AR RS SHeShiptds & he fnyention,
niiroeRnd@B) is a\fbiemrambeted ringt Bromegnitodamen theewmpeamnd igFormula 1T
or at risk of devel opi ng TLR-nedi at ed
i mmunosti nul ation an effective anmount of a conpound of
Formula |, as provided alféve, ®o i fi bit TLR-nedi at ed
i mmunostinulation in the subj/gt. |jn one_aspect the
i nvention provides i Pt +Ng an
I mmunosti mul atory nucl § dted response in
a subject. The net hod RS COre NQ_t hiksg_aspect of
thei nvention invol vi&§ adninistering to &2subject in
need of such treatnment a_aeffectiv:1anount of a
conmpound of Formula 13 as %rovided above, to inhibit
an i nmunostinul at ory nucl efermeladbssoci at ed response
in the subject. In one enbodi nent the subject is
ot herwi se free of synptons calling for treatnment with

witer&if TR WAGseafrdn® OandaN;land IR i@ Adyedrolgen kivan & halogen diong a substituted
to any of the foregoing aspects of the iriventi oq [

orninsubstiiteddagey kvl aryh afa}@lnmmeﬂ@@i% orakylheiergrge ,
op%ggﬁpyi R vgahﬁ, SN U abiSud %e%c%nlﬂodﬁ?en@thg%mﬁﬁound is any one
of compounds 455, 470, 564, 568, 593, 607, 612-614, 619-621, 636, 685, 875, 878, 890, 904,
918, 939, 944, 1039, 1050, 1132, 1241, and 1243 listed in Table 5 below.

In one embodiment according to any of the foregoing aspects of the invention, A is

., Als
ic group, each

nitrogen, (3) is a six-membered ring, and B3 is one atom selected from C, N, O, and S. In

one embodiment A is nitrogen, 3 is a six-membered ring, and B3 is S. In one ermbodiment

the compound is Formula III

RS R9 R4
R6 N R3
R7 X ' R2
R8 R1

Formula IIT
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R8 RL Formula Il wherein Ais chosen fromC and N, and
Rl is a hydrogen atom a hal ogen atom a substituted
w@eooanelshbst i t uted | ower al kyl, aryl, aral kyl, PCT/US2004/019714
het erocyclic, or al kyl heterocyclic group, each
optionally linked via N, O or S. In various specific
enbodi nents the conpound i s any one of conpounds 455,
470, 564, 568, 593, 607, 612-6]14, 619-621, 636, 685,
875, 878, 890, 904, 918, 939, 924, 1039, 1050, 1132,
willgr% aRIE‘&dat cg'ggln él%n? d, 1o gk Rt dn, 5d slﬁ%tﬁ\’i’tedlo? ufiifpstituted lower alkyl,
to any of the foregoing aspects
a@f atdileylj lliBtﬁnd:yodm or/hlkséhe’aemcyndjlergxoqgs)aaqhsopalosalw linded o, O, or S,

o B SR S S ol e

P%ﬁu%té fhe %or%aumg Ry BRI B poubiEs SHBAOLIR 148 313, 399,

orrru ormula Illwherein R is a
528y 376,98, 77 80,5ant 8H2 dietad & Eahleébglpb\st ituted or

unsupstitute

het e bé)g | %ﬁ%%&&lﬂ%f céj tqlef %)r% x¥lﬁJaspects Rf the invention, A is

c2Rd, eNak b ¥ixliBiBeted | hﬁg Nnd®3 BIC & S.alconsteiteidimefititise compound is
chosen fromN, O and S. In certain enbodinments X is

F@gmulsl¥ari ous specific enbodi ments the conpound is any
one of conpounds 53, 64, 125, 149, 313, 399, 529, 576,
693, 797, 840, and 842 listed |n Tabl e 6 below. In one
enbodi nent according to &y oflthe F%regoing aspect s
of the invention, Ayl
ring, and B3 is C or S N0 e
is Formula IV R5 R2 R8 or mul

R7

R8

Formula IV

wherein X is C or S and R1 is a hydrogen atom, a halogen atom, a substituted or
unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each
optionally linked via N, O, or S. In various specific embodiments the compound is any one
of compounds 43, 294, 340, 346, 348, 413, 491, 917, 1015, 1042, 1158, 1287, and 1337 listed
in Table 7 below.

In one embodiment according to any of the foregoing aspects of the invention, A is -
nitrogen, (3) is a seven-membered ring, and B3 includes two carbon atoms. In one

embodiment the compound is Formula V

RS Te R4
R6 A R3
R7 X—Y : R2
R8 R1

Formula V
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wherein Xis Cor S and R is a hydrogen atom a

hal ogen atom a substituted or unsubstituted | ower
wa@bdogloo76az yl , aral kyl, heterocyclic, or PCT/US2004/019714

al kyl het erocyclic group, each optionally linked via N

O or S. In various specific enbodi mrents the conpound

is any one of conpounds 43, 294, 340, 346, 348, 413,

491, 917, 1015, 1042, 1158, 1287, a d 1337 listed in

Table 7 bel ow. In one enbodi meht according to any of

wh&%mf)? LY 16 eAHARE PR n@dntly ITE N, rty%ms o RM a?hﬁir& £QOREM, a halogen
(3) 1s a seven-nenbéred ring, B3 inci udes” two

atom;, B ewbstitubersor umultsnélt@hbwr nlﬁmh atylh@r@ibyrlp beterpeyelic, or
kbt udisadh chop etopdlifiitga WORL B 88 A0V Sheciic,

erAbsiitnerts kil &muad Bany an6 ubsdm}sdmﬁg 71» r744p8,ulost 343148, 1013, and

| ower al Ey qY aral kyl, heter ocycl ic, or
1392 isteddn dpbleyielaw-gr oup, “each optional Iy Iinked via N

0 o . .
s s oGP oRARE L) i of WRORI D g hils SRR on, 1 and 2
ard Qﬂlﬁ;dmd ty B354 isicatben], and Arast@R8. hebmvembodimest the compound is
ufdg nt according to any of the foregoing aspects
PRUHRE i nvention, 1 and 2 are unbridged by B3, Ais
carbon and A is - OR9. In one enbodi nent the
conpound is Formula VI R6 R8 R1 Formula VI wherein R
is a hydrogen atom a hakpgen ar%hl ,a substituted or
unsubstituted | ower alky I ar.lkyl
het erocyclic, or alkk
optionally Iinked viay S XYRO is a
substituted or unsubst d 3 '
aral kyl , heterocyck;

R8 R1

Formula VI

wherein R1 is a hydrogen atom, a halogen atom, a substituted or unsubstituted lower alkyl,
aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each optionally linked via N, O, or S;
and R9 is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group. In some embodiments R9 and R4 are united to form a lactone. In
various specific embodiments the compound is any one of compounds 65, 229, 239, 306,
386, 707, 793, 957, 970, 974, 1161, and 1308 listed in Table 9 below.

In one embodiment according to any of the foregoing aspects of the inverition, 1 and 2
are unbridged by B3, A is carbon, and A'is -NR9R10. In one embodiment the compound is
Formula VII

R10 R9
Rs SN R4

R8 R1

Formula VII
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al kyl heterocyclic group. In sone enbodi nents RO and R4

are united to forma lactone. In various specific
weewsdiorsent s t he conmpound is any one of conpouPdBEUSHN4/019714

229, 239, 306, 386, 707, 793, 957, 970, 974, 1161, and

1308 listed in Table 9 below. In one enbodi nment

according to any of the foregoing aspects of the

invention, i and 2 are unbridged by B3, A is carbon,

and A" is - NROR10. In one enbodi ment the conpound is

Formula VI R8 R1 Fornmula Vliiwherein Rl is a hydrogen

atom a hal ogen atom a substituted or unsubstituted
whegein R 1db R&xlydroamyatomaaélpk@gpn atpey, 8 swsjigytedor lg%substltuted lower alkyl,

| kyl het e 0

orfly SRS ERELRIYEN G LeRlfBuer EIEL Rl lh ol B BN, O, o S
In ivari@utyspedific eimbodirRatsHS cdnFound 65 any3drig, of £brhpoaunts 1530267 312, 457,

listed in Table 10 below. In one enbodi ment accordi ng
and §1@ hgted in Tade {BPelg¥t ng aspects of the invention, 1

and ,

7 FinbBleHOR oy dlng ¥ apf of ?s?g%gﬁfé‘g.a?’ﬂ‘émﬂ‘imm‘i°n Land2

ar%ﬁi&lg%bﬁm FArisredrbony/laRd wWh srf{ERQIR 0.ils oac hydodigent thegompound is

a haI n atom a substituted or unsubstituted | ower

OQPRVI]%éryI, aral kyl, heterocyclic, or

al kyl heterocyclic group, each optionally Iinked via N,

O or S In various speC|fuc enbodi nents the conpound

is any one of conpounds %ﬁ R0t 13@ 144, 267, 270,

308, 381, 560, 778, 799,822, |833, [884, 965 and 1187

provi des a net hod of
in response to a TLR I )d according to
this aspect of the i gntacting a
cel | expressing a TLR wi h an effective dnount of a
conmpound of Formula I X g R

Formula VIII

ated signaling

wherein R1 is a hydrogen atom, a halogen atom, a substituted or unsubstituted lower alkyl,
aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each optionally linked via N, O, or S.
In various specific embodiments the compound is any one of compounds 93, 108, 138, 144,

267, 270, 308, 381, 560, 778, 799, 822, 833, 884, 965, and 1187 listed in Table 11 below.

In one aspect the invention provides a method of affecting TLR-mediated signaling in

. response to a TLR ligand. The method according to this aspect of the invention involves

contacting a cell expressing a TLR with an effective amount of a compound of Formula IX

R10 R9

R6

R7 N R2

R8
Formula IX
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R10.. RO R5 - NR6 N R2 R8 Formula FXwherein R2 is a

substituted or unsubstituted | ower alkyl, aryl,
wa@e@bskyle72 het erocyclic, or al kyl heterocyclic grOUPS$S2004/019714

each optionally linked via N, O or S; wherein R5, RG,

R7, and R8 are each independently a hydrogen atom a

hal ogen atom a substituted or unsubstituted | ower

al kyl, aryl, aral kyl, heterocyglic, or

al kyl heterocyclic group, each optionally linked via N,

wWherd?h RSiis MO8t d st dn§uk%t1ﬂi(€if 1%%%1&910 Hffyl SdIRY1 hetbrBbydie, or

unsubstituted | ower alkyl, aryl, aral

ahaytletewcwllc groupy eagh loptioraly dinked ViadN, 4, cml |§, wherginlR&rRa, R7, and R8

RECEN N N e A R O T

a}kfyl mﬁn&h&yﬂ h&ef&gﬂﬂi 8flalky BRI dcHElid groﬁle,%aanslaldn@nyahnked viaN, O,
ITgand for the TL I'n various specific enbodi nen

ot Rewheraindithig & hydeaggn eiem, sRbstigpdomensubstituteg kpver zt#o!b aryl, aralkyl,
t
R 8 Ol A Ko MM ASERh.owes i
aﬂyﬂ[l’ﬁnﬂgﬂt hétbﬂoajzcgrcyoﬁdl@ﬂhétbmgydlﬁ: growy lt(ﬂmﬂibiﬂ'dr@rmbllecT(LR-mediated
according to thi t I
SISB%H%C‘P .r%@maseée nﬁlgé%gfoé é‘gqoﬁgﬁ ?nr' ARG ﬁ#%gff# arbodippps the
f ‘?% gan}aorfé%mggﬁat s 759! 34 §o¢d<an@§o@1r ﬁefé@ﬁdra@mmelow

It" TLR- i mundstinulatory signaling in
response to aligand for the TLR In one aspect the

Tt o pF B S erliot quneBbd ShurB R S o
1rﬁ19uﬁ$§'t1§mﬁa‘-l&?%ﬁgrﬁfmé Reprovidant THY méthy® haRsdiaglto tﬁjssatsﬁédt BBthe

to a subject having or at risk of developing
anElﬂlqdedeqanh@é celhennaessing aahLR mithen sffsctivroameund pf a

coam CoonH%lfﬁgm%la Q! hél Vel %ﬁhg?ql DAY &inte (?mmunostlmulatory
edy i

Bt or promnote I MMUNOoS

sigﬁ[kﬂmglibkﬁp&nse'fdﬂﬁhgm&f@tthErTI'II,RI one aspect provi des a
met hod of inhibiting TLR-nedi at ed

In one aspect the invention provides a method of affecting TLR-mediated
immunostimulation in a subject. The method according to this aspect of the invention
involves administering to a subject having or at risk of developing TLR-mediated
immunostimulation an effective amount of a compound of Formula IX, as provided above, to

inhibit or promote TLR-mediated immunostimulation in the subject.

The invention in one aspect provides a method of inhibiting TLR-mediated
immunostimulation in a subject. The method according to this aspect of the invention
involves administering to a subject having or at risk of developing TLR-mediated
immunostimulation an effective amount of a compound of Formula IX, as provided above, to

inhibit TLR-mediated immunostimulation in the subject.
In one aspect the invention provides a method of inhibiting an immunostimulatory
nucleic acid-associated response in a subject. The method according to this aspect of the

invention involves administering to a subject in need of such treatment an effective amount of
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I mmunostimul ation in a subject. The nmethod according
to this aspect of the invention involves adm nistering

WO 2008/081603 ect having or at risk of devel opi ng PCT/US2004/019714

TLR-nedi ated i nmunosti nmul ati on an effective anount of

a conmpound of Forrmula I X, as provided above, to

i nhibit TLR-nedi ated i munostinul ation in the subject.

In one aspect the invention prqvides a nethod of

i nhibiting an innunostinulatdﬂa'nucleic

. '12'&15&011. Si$BhEBit-an TRguiBEtRElatory nucleic acid-

aggx'ggcr) I ng togﬁltﬁ%ilg@?s)%laggegfgb?ﬁe |nve¥1tta|non |dri1ﬁ\e}ol ves B
assdoibted s¢esponsegn the subgabj ect i n need of such treatnent

o o R S R e MR 958 forvamen

Wﬂﬁglcghfpoaﬁdgﬁp&gﬁﬂ@pgd response in the subject. In one
enbodi nent the subject is otherw se free of synptons

calling for treatmant with a conpound of Fornula IX

In o CoBoR c&a n{%i‘ég BEdv‘i’&s%Gﬁé‘ch(S’aeéf ﬁfe@ﬁﬁg?ﬂ%{%ediqlﬁ&signaling in

affe al'i'ng 1n respon
resp&Re Gb a TDR ligahd Olﬁhaﬁﬁﬂfodlaﬁ@rﬂmg tdittss mpamtf t}mf invdrgion involves
invention_involves contacting_.a cell expressi a ;gé%yﬂ
caitaching @ ceHl eapressieg A kbRvthan eeam)amﬁwt&f a OTRANI ula X
R4 R2 R8 RL Fornmula X wherein each of R, R2, R3, R4,
R5, R6, R7, and R8 is |ndependenLIy a hydrogen atom a
hal ogen atom a substitutedfor uféubstituted | ower
al kyl, aryl, aral kyl, gheter ' OlR3
alkylheterocyclrc gr oup,\ea “\wnéfly i nked via N,
O or S to inhibit or prf Edlated signal i ng
in response to a |ligand a~_/'; R\J n various
speci fic enbodi nents Rhe colfpound i s dRy one of
conpounds 431, 583, 586, 792 ang, 830 listed in Table
13 below. I n one aspect of he i nvention, a method of
i nhi biting TLR-medi at ed inﬁmnnghﬂﬁulatory signaling is
provi ded. The nethod according to this aspect of the
i nvention involves contacting a cell expressing a TLR

whirbi ath 6f ReE3 \r8, RADRBIROR A and RS is independently a hydrogen atom, a

halogen atom, a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or

alkylheterocyclic group, each optionally linked via N, O, or S, to inhibit or promote TLR-
mediated signaling in response to a ligand for the TLR. In various specific embodiments the

compound is any one of compounds 431, 583, 586, 792, and 830 listed in Table 13 below.

In one aspect of the invention, a method of inhibiting TLR-mediated
immunostimulatory signaling is provided. The method according to this aspect of the
invention involves contacting a cell expressing a TLR with an effective amount of a
compound of Formula X, as provided above, to inhibit TLR-mediated immunostimulatory

signaling in response to a ligand for the TLR.

In one aspect the invention provides a method of affecting TLR-mediated

‘immunostimulation in a subject. The method according to this aspect of the invention

involves administering to a subject having or at risk of developing TLR-mediated
immunostimulation an effective amount of a compound of Formula X, as provided above, to

inhibit or promote TLR-mediated immunostimulation in the subject.



conmpound of Formula X, as provided above, to inhibit

TLR-nmedi ated i nmunostinmul atory signaling in response
wo 2008/0bi6gand for the TLR I n one aspect the i nRENUSIIN/019714

provi des a nethod of affecting TLR-nedi at ed

I mmunostimul ation in a subject. The nmethod according

to this aspect of the invention involves adm nistering

to a subject having or at ri sk1 f devel opi ng

TLR- medi at ed i mmunosti nul ati on"an ef fecti ve anount of

a conmpound of Formula X, as provided above, to inhibit

or pronote TLR-nediated inmunostinulation in the

subj die iteatipmineorte aspedt prayides aspthad ¢frinkibding T Rratediaéed

of inhibiting TLR: nedi.gted | nost.i mul.ation in ..
SR P e s T BT 18 Bl efiech 0 @i nvention
inVORRR at BinibtBNSY 10eSsubfbidt Riveior 4t disk Of developiRCTL Ravddided
_or at risk_ of developing TLR-nedi ated )
immynesiewlaionan diechye enpewt of ¢ sompeunstofdiormulackyss prryidad above, to
. : : ' hnhj bit TLR-nedi at ed
l@mggf%%?%? %ﬁl\é%lg&?ﬂgggb\ébq?&eﬁdbly#'one aspect the

i nvention provides a method of inhibiting an

i rnmynostirnul atory nuclei.¢ aci d-assgQci ated response .

' a RO 5eECt a8 VIRHORGUo Yeesch |FIGA POIBIR Enes & igbpugstimulatory
nhd1€icaBMEREdRed f@é}?&n‘é@ﬁl ngé&'t.s*fﬁé magholt Qc@br&iﬂ?lt@ﬂﬁs dspect of the

need of such treatnment an effective amount of a
inventi@uinstolyes #ministenink, to asuljecun desd oflsoctetreatmentrani dffective amount of

an_i nmu I mu ory nucleic aci dassoci ated response N
2 DAL ouBla X s S A Y e R MBS G s Loty nucleic acid-
agbﬁg{ewréggoﬁgquﬂggsuﬂéaptons calling for treatnment with

a conpound of Formula X. In one aspect the invention

pr ovindens embediment tef subjeckistotlegwise reaof bymptams icaliag ifergreatment
“}tﬁ arc%ﬁgvgﬂr?cfoftlgorﬁwﬂ‘ﬁ I i gand. The nethod according to
thi’s a pect = of i

€ Thvention involves contacting a
cell expressing a TLRwith an effective anount of a

compound of Fqrmula XI R7 R2 For a wherein each, . = |
of | Fin onRaspags thepkgvention preyidega nie,tﬂ%L‘af Hesiing Tier?EFﬁ%‘ﬁ@ signaling in
re@pH t?a TRRIGEA. 2T Rnefhod according to this aspect of the invention involves

contacting a cell expressing a TLR with an effective amount of a compound of Formula XI

o

Formula X1

wherein each of R1, R2, R5, R6, R7, R8, R11, and R12 is a hydrogen atom, a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, each optionally linked via N, O, or S; and X is C, N, O, or S, to inhibit or promote
TLR-mediated signaling in response to a ligand for the TLR. In some embodiments R2

includes a cycloalkyl, benzyl or phenyl group. In some embodiments X is N. In some
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substituted or unsubstituted | ower alkyl, aryl,
aral kyl, heterocyclic, or al kyl heterocyclic group,

we@2mbk/oopri onal ly linked via N, O or S; and X PGT/CS20b}/019714

O or S to inhibit or pronote TLR-nedi ated signaling

in response to a ligand for the TLR In sone

enbodi nrents R2 includes a cycloal kyl, benzyl or phenyl
group. In sone enbodinents X is N |In soneenbodi ments

R 1 and RI2 are |inked as a 'sg}'ro group in a five- or

B ' ' ' i b 1 £VRQHERL b8 ring. In
epibalthct Seiuigpg%ﬁg%aeﬂeg@g%%%%ﬁ’z’:&%‘% 926, 1137 E%fg, e
vhi48s spkGifio enbodindsdiB2the cempoliridis Zimbbre df4otmpbunds 894, 96e 1137, 1213,
aspect of t inventijon, net hod of inhibiting
1?&&-’113;81' aéide]g‘i?mﬁé%{r?ﬂﬁllglbﬁpy"si gnaling is provided.

The nmethod according to this aspect of the invention

invol ves contacting a cell expressing a TLRwith an
ef f edt bneaspechoftthainventivonpmethod of irkobiting ALRtmedisted

.provi ded .above, to i.nhibit TLR- nediated .. .

SRR Ten e ibaridhg " The PEisR B rpipe fo fiagmget of the

ifvRhtibRBivelBs cortading adsNR&prebdiey 4 TLRAVitIOM gifavivelesoant of a
nmet hod of affecting TLR-nedi ated i mmunostinul ation in

cempowdeefiFormpla Xk anpyvised gbenonty inbibithi LR-mediated igmmynestimulatory
. . : ol . bi havi

SR B Rh OB ASRSTRR, 0 Lp,g o oct havino

i mmunostinul ation an effective anmount of a conpound of

Formyl a XlI, as, provided ahqve, to inhihit. or onot e
TLR a%%seactithﬁgwﬁsrgtanﬁw‘a Fohmeirod ﬁgaf?%%ﬁ{-w fated
ir}mﬁ)&lﬁg&irﬂﬂaﬁ(ﬁ RS uBRBE Uthe REANS PR oRIINERINRE aSfect of the invention

Iting TLR-medi ated inmmunostinulation i'n a _
irsiobjes aministerimgtolroubjzctlmvitigny at tsk bf devalopingt TId-madiated
irggl\ﬂg?sttfgr?@@(tiogx\f/a%gei gﬁiﬁegz}mr?]m te% h@‘gpé{?ﬂg}%%u %tXIPgsvf)rggided above, to
inhHOSTbinGH PLR-PRedeleEhiReidsiMubiien i thefsuje@onpound of
Formul'a XI, as provided above, to inhibit TLR-nedi ated

i mmunostinmul ation in the subject. In one aspect the

i nvention provides _a neth of i nhi:bict . .

| B TSR B Ak e PG AR T Romedied
irAmahdNtiatiatiohlie asebjberd The etithd g cdrdirighto shisagpect ofahe invention

i nvention involves adm nistering to a subject in need

inyplves adminisenneea e sHbcerying of 8t BrioRhfieveloPRecd B St

inErﬁﬁﬁ%’sltiﬁ%tﬂgtioln%ﬁ PO IR AP §coxﬁ§otﬁ1@@f‘?gﬁnﬂg XI, as provided above, to
I'nmunost 1 mul'atory nucl el c aci dassoci at e

inhibit TLR-mediated immunostimulation in the subject.

In one aspect the invention provides a method of inhibiting an immunostimulatory
nucleic acid-associated response in a subject. The méthod according to this aspect of the
invention involves administering to a subject in need of such treatment an effective amount of
a compound of Formula X1, as provided above, to inhibit an immunostimulatory nucleic acid-
associated response in the subject.

In one emt;odiment the subject is otherwise free of symptoms calling for treatment

with a compound of Formula XI.



10

15

20

25

response in the subject. In one enbodi nent the subject

is otherwise free of synptons calling for treatnent
wowdos/oareenpnmpound of Fornmula Xl.I1n one aspect tPET/US2004/019714

i nvention provides a nethod of

af fecti ngTLR- nedi at edsi gnaling in response to a TLR

I i gand. The nethod according to this aspect of the

i nvention involves contacti ngI% cell expressing a TLR

with an effective anount of a“Cconpoundof Fornula XI|

R6 i jesraifectillg TIRR - mddfated signaling in

‘R4, Régﬁgﬁ%gtR%h@u%?%%? %glﬁgwglegf%ﬁgr e geach o & s
respodspierdBbR ligamd. Hitkroetbod atcordingtarithissgpest af minvgntion involves

substituted or uns tuted | r alkyl,.ar
coRfagiing b celhEimErestOgan | I Vi Al s Al b  eokgpoyipg of Pormula XII
each optionally linked via N, O or S5 to inhibit or
promote TLR-nedi ated signaling ip response to a ligand
for the TLR In various specific|enbodi nents the
conpound is any one of conmaundsilOl1l,r4600, and 609
pect of the
Lme@iMed
gUdeed. ” The net hod
nvention invol ves
8 LR W an effective
anount of a conpounk$” of , Rpr ovi ded
above, to inhibit TLR—wekkgtek“iwngpostinulatory
signaling in response toa |ligand for the TLR In one
aspect the invention provilbemul X8t hod of affecting
TLR- nedi at ed i nmunosti rmul ati onin a subject. The nethod
according to this aspect of the invention involves
witEdTh RiISREr RDAHN Re5, REDREALS, IRy RN G, Aid Rk 1 drk skchdfidependently a
devel opi ng TLR- nedi at ed i mmunosti nul ati gnan e&& ctive
hydregematogt, adalogap atert agrbstisited, prunspbstityied lovwsy atkyl aryl, aralkyl,

bove,. to_jnhi.hi . . . iaN. O. or S. to inhibit
o5 bl FEPCUE, el g o o
prémivte MIiRemetiatedrstgrating ot repyonsé thesliganddorthe TOR. In various specific

i nhi biti TLR- i ated : .
emlbrc])dilméntsI t?lg compour;ﬁldils gn}? one of compounds 101, 600, and 609 listed in Table 15

i nventi on, a nethod of
i munosti mul atory sfgx

below.

In one aspect of the invention, a method of inhibiting TLR-mediated
immunostimulatory signaling is provided. The method according to this aspect of the
invention involves contacting a cell expressing a TLR with an effective amount of a

compound of Formula XII, as provided above, to inhibit TLR-mediated immunostimulatory

signaling in response to a ligand for the TLR.

In one aspect the invention provides a method of affecting TLR-mediated
immunostimulation in a subject. The method according to this aspect of the invention
involves administering to a subject having or at risk of developing TLR-mediated
immunostimulation an effective amount of a compound of Formula XII, as provided above,

to inhibit or promote TLR-mediated immunostimulation in the subject.
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I mmunostiniulation in a subject. The nethod accordi ng
to this aspect of the invention involves adm nistering
WO 2008/081603 ect having or at risk of devel opi ng PCT/US2004/019714
TLR-medi at ed i mmunosti nul ati on an effective anmount of
a conmpound of Forrmula XIl, as provided above, to
i nhibit TLR-nedi ated i munostinul ation in the subject.
In one aspect the invention pﬁ vi des a net hod of
i nhi biting an imunostinul ato g'nucleic
aci driRSaRGkidh & oAEABOADFoVIdesd MéthbE6f inhibithe B RGkdiated
according to this aspect of the invention involves
mmumosmrsu]etwmgl a wbaecs uthaamtthprh agpoeding fo hisaspect efthedmyention
ect.ive a a.co u rnul I
iy PR B0E s Bl b BE AR of SleRiAp T eciiéa
imGbsifulatotlarnefative b@duiteTRRBEPolu éf Forfruby X1} as ﬂrﬁwded above,
one enbodi ment the subject is otherw se free of
to énhilpit BhB- r@%dmtie@gnm@noatm&@tmnﬂﬂmumeat conpound of
Formula XI1. In one aspect the invention provides a
nmet hod of affecting TLR-nedi ated signaling in response
t 0 dn dhfadpegahelinvétommbhides amethodiof gﬁﬁbltmi]ms irﬂmpmsﬁmulatory
t he |nvent|on i nvol ves con&gcti a cel| ﬁless
t

ugleiri R dBORRY B D8 Subigin (6 meldGERTEing 6 s aspectof the
m\%ﬁﬁ%”rﬁ'oweg le&un%%erﬁ% t0'a sﬁgfemh ‘?&eéﬁ of sudh §ERtdenan éffecBve amount of
five- to seven-nenbered heterocyclic ring, wherein
a comphund ofEorvuleaXH, & prevudmu elponrdenthibiteh ommunestiomlgoryNucleic
é; and S, and mhetelnw$%é optionally includes at | east
ac ﬁés%faé?ﬂ’?éﬁ’%’é?gﬂ N, O and S; wherein 2'

opt T9HR¢ nibddiRbhBS sitjedt RSGthérvadeEbe AR npitier cailihgMés treatment

R5, R6, R7, and R8 are each i ndependently a hydrogen
withtaampound b6Eermule M. a substituted or unsubstituted

| oner al kyl, aryl, aral kyl, heterocyclic, or

aIkthetercycIic group, each optionally linked via N

O Of orfg aspb@ gl invERionSpréwvitiascth Iﬁgﬁiﬁd af @ﬂﬁ&c‘u&g M3 R-inetliattdsignaling in

unsubstituted | ower alkyl, aryl, ara

respease @@ A lagandr The k’}ﬂﬂ}%itaéFQTéy’@I tp ¢hig ?ﬁmﬁt Ofmein&ﬂﬁﬂon involves
xﬁ,lé % gﬁc};g?@géﬁgﬁﬂg g‘tl“giq witl?%éff@éu]lw bmofhtdfa c%ﬁﬁa’ d of Formula XIII

or- al het er ocycl 1 ¢ group; ereln
A" is hydrogen, a substltuted or unsubstituted | ower
al kyl, aryl, aral kyl, hetggocyckbc

R5 N T4
R3
R6 X
~.
X
z
I’ Bz-
R7 N T -
R8 A"

Formula XIIT

wherein 2' is a five- to seven-membered heterocyclic ring, wherein each of X, Y, and Z is
independently chosen from C, N, O, and S, and wherein B2’ optionally includes at least one
atom selected from C, N, O, and S; wherein 2’ optionally includes an unsaturated bond;
wherein R4, R5, R6, R7, and R8 are each independently a hydrogen atom,‘a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, each optionally linked via N, O, or S; wherein R9 is a hydrogen atom, substituted or
unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group; wherein R10
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or al kyl heterocyclic group, to inhibit or pronote
TLR-nedi ated signaling in response to a ligand for the

wakms/o0me7rari ous speci fic enbodi nents the conppCmtsS1084/019714

any one of conpounds 990, 1003, 1091, 1142, 1185,
1212, 1217, 1224, 1244, and 1334 listed in Table 16
bel ow. In one aspect of the invention, a nethod of
i nhi biting TLR-medi ated i mmunosdinmul atory signaling is
-provided. The nmethod according to this aspect of the
lglj'%g@nrf) FHRORe IEE gl?(¥]® AT ?‘IK@E heteracyclisx pr alkglhetgroaydicRgroup; and
vibietdin A" i€hfR63dnY £ sEHERHALA Of y or mul a .
X1, as p>t (_)Vél élledsak_)oye', %u@}l%ﬁﬁ??&]%ﬁﬁr ?}E&ﬁg{%@ralky L, heterocyclic,
of aihsteracialicugronsy, te iimibit bngrotmote BERARatEDsigndling 3 tesponse to a

t ot i nvention provides a

. he.
h%r%{dhfgg Bre i f e(r:]‘fai%ﬁgs Sallﬂs_é%- Wee&?bcﬁ)ﬁgﬁeqt?ﬁjl‘ﬁ §88PPwAd iaanp ané of compounds

of a

990,4003,6001, fliae, MEBshozl G207, db oy 1&@4}4%%32& H&%& wg@?bﬁg% below.

i nvention involves adm nistering to a subjec
or at risk of devel opi ng TLR-nedi at ed
conpound of

[ [ Tl ect i ve, amount . of
i e 80 AR L SSALNG SRR ol Soheund of
ITPLROsE ey signualingois provideall ITHe rhéthdd ReeS B this LRt of the
. inyention in one, aspect provides a nmethod of '
m},‘ﬁﬁ]ioﬂil?‘forllbes'ﬁﬂ?@?m aedlexprassing 8{TLRIwith ian effectiva amount of a

' p ' .t hi. pecf. of .the
et o UL pARAAN AR, b LT E B Chivhinymhgpstimulatory

siggaling in responsd tockeligsind fomthe TLR- nedi at ed
i mmunosti nmul ati on an effective anount of a conpound of

Formula XII'l, as provided above, to inhibit

TLRIneak aspect thevaREdn g iatd Phiel bRl 21E
.maspect t?g i_nvent_ié]lf)ﬁni]tn ﬂr}g{’/liaggeés)&gihr%rgg)a%ﬁ%&%ﬁe&aﬁ’a
ImapnosimHeian ifaisubisety Theanathed acbimstahisak@dt 6RESNESon
invi i od. according.to this aspect of
e e PR R AL o P elopinealif g

. the inventiofr nvo 'S _
immueabtiocfulgionlanteffeadvermiount o EQRHIME RTBHRIA %I%Igas provided above,

.compound of rrmula Xl1I, as provided above,

to lf‘ﬁﬁﬁkﬂr prompte Eg’gn%@l?‘ﬁd |imm98tgmda@ominah¢ sibees oci at ed
response in the subject. In each of the foregoing
aspects involving a conpound of Formula X1, in one
enbbieH ingertioA'in bse aspsetymbvites £dembl vt iR FERSALERed

. from.t he .grou onsisting of a cyclic
mmgunog?lmufétlgn in z? subject. The m%thod accorgl/ing to this aspect of the invention
involves administering to a subject having or at risk of developing TLR-mediated
immunostimulation an effective amount of a compound of Formula XIII, as provided above

to inhibit TLR-mediated immunostimulation in the subject.

In one aspect the invention provides a method of inhibiting an immunostimulatory
nucleic acid-associated response in a subject. The method according to this aspect of the
invention involves administering to a subject in need of such treatment an effective amount of
a compound of Formula XIII, as provided above, to inhibit an immunostimulatory nucleic
acid-associated response in the subject.

In each of the foregoing aspects involving a compound of Formula XIIL, in one
embodiment A" is a substituted alkyl group selected from the group consisting of a cyclic

amino group, an alkylamino group, a dialkylamino group, furyl, phenyl, thienyl,



am no group, an al kylam no group, a dial kylam no
group, furyl, phenyl, thienyl, azabicyclooctyl,
wa@zabiexwet ohept yl , and any conbi nati on t her eof PCT/NSTIN€019714
enbodi nent the cyclic amno group is a piperazino
group, a piperidino group, a pyrrolidino group, an
i m dazol yl group, a pyridyl group, or a norpholino
group. In one enbodi nent the-.gghject is otherw se tree

Og'ﬁé tons calling for treatment with a conpound of
azaBiCHlPectyd prabiqyglobertyh spdeny eanebinatioarthéreof. Jn oue clmbodiment the
onse

A . - medj at ed,.si | i in.r :
cyPE SRinbepfy LEpibdfilo BidtBa BbBR) B Py didiSEBaRs o0
imgdazohyd growpea pymdy]ignwpl ves mogghotid gR@pa cel | expressing

a TLRwith an effective anmount of a conpound of
For hﬂl"&e SPbodimanh i shbjess pberg S firq o mpiowns galling for freatment

5 wilDa BmpaIndWrFosthMaRER8 R1 Fornula XV wherein R, Rz,
R3, R5, R6, R7, and R8 are each independently a

hydrogen atom a hal ogen atom a substituted or

uns Ltuted | ower .al kyl, aryl ral kyl , ) .

ot BB Pt VG it S8 Petnod of pbinechtcprmedised signating n
%h? gi\?!é?ﬁo% BAvolves

respphiecdal MR lipaHde dheintethbd &dcolingSo (R Hs LS
hydrogen atom substituted or unsubstitute
confpeing a gelhaxpregsing RYILR wish ap effgetivie@mount of a compound of Formula XIV

10 orpj)llﬁydlggl‘procycl ic group, to inhibit or pronote
TLR-nedi ated signaling in response to a ligand for the

TLR. I n various specific enbodi nents the conpound is

any one of conpounds 8Q¢, 1163.,and 1367 listed in
Tabl e 17 bel ow. I n one gspect oﬁ the invention, a
nmet hod of i nhibitrReQg TUR H-atved N R3

O

R8 R1

Formula XIV

RS TQ
Ré N—°C N R3
R7 \[‘IRZ
R8 R1

Formula XV

R2

15

wherein R1, R2, R3, RS, R6, R7, and R8 are each independently a hydrogen atom, a halogen
20 atom, a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S; and wherein R9 is a hydrogen
atom, substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, to inhibit or promote TLR-mediated signaling in response to a ligand for the TLR. In
various specific embodiments the compound is any one of compounds 807, 1163, and 1367

25  listed in Table 17 below.
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I mmunostinmul atory signaling is provided. The nethod

according to this aspect of the invention involves
wa@onsactsing a cell expressing a TLR with an ef P€DUS2004/019714

anmount of a conpound of Fornula XV or Formula XV, as

provi ded above, to inhibit TLR-rnedi ated

i mmunostinmul atory signaling in response to a |igand

for the TLR In one aspect thggi.nvention provides a

nmet hod of affecting TLR-nedi ated i mmunostinulation in

a subject. The nmethod according to this aspect of the

invention inyolyes adm nisteri 1o a suybject havjng

or qnpgﬁpe&%/oé%le asBiioRy 2 ‘ié‘?fg& lgﬁl,?&lngult}uR-medlate
o . o= ot .
o RROBLIY St S50 TR AR O, GO o
inyerttiobiinvadvesmootanting tdll erpissingd TLRwithshieffattate anmuinhof a

cohUNBAELE S STy REST MR, s PR AR B RS e
imdm el alatory bignitaighiadespo iy t6aNgahPfdr thesTBRPECt Of the

i nvention involves admnistering to a subject having
or at risk of devel opi ng TLR-nedi at ed

e WRAERL BRSOk (5 RN 8Ly BORRIIP
imminbtirhuldiék imeckubjeet Thomemhsd aookdihg anthishspdie of thejigintion

. In one aspect the inveption proyvjdes a_ nethod of
inyolyES RN CERE o EHRIRSE NAYINBPRLYick OF Aeveioping 1LR-mediated

imARindstBT ARG PACIESOAMASEntl IF a0 5_9{1&961?1;0?&%1{%\{18#1:0@11121 XV, as

according to this aspect of the invention Invol ves

previdedrabeve td nhibivompremiojee Bl R inme dirgedtiinmhursastmul atioatimthetsubject.
an effective anount of a conpound of Formula XV or
Formul a XV, as provided above, to inhibit an

| TR $vieAtibRinQnt aspuet ngto@_icﬁg la G ASOSY Ak Ring SR ARiatdd
. the subject. In one enbodi ment the subject is _
impupettipuatiqnyiaa sgbiesty theanethedadcprding torthisaspectefthe wivehtion
- ] r V 0 . ch of
imBHSS PR e BB Rl FROENE o R
immohextiniaation dizfiestie anbgit of #t@dpaindwTFebatliabUvVest Formula XV, as

phenyl, napht hyl henant hryl , styryl, . )
proxydediabgye, Hoimhiiel LRymegiated mm@w}é\@ngm thesubiest- sone

enbodi nrents R2 is a phenyl, naphthyl, phenanthryl,

styryl, azabicycl ooctane, or azabi cycl oheptane group

SubbBt orfeudspett thetihveamien provideser raethsd bf indibiting an immunostimulatory

nucleic acid-associated response in a subject. The method according to this aspect of the
invention involves administering to a subject in need of such treatment an effective amount of
a compound of Formula XIV or Formula XV, as provided above, to inhibit an
immunostimulatory nucleic acid-associated response in the subject.

In one embodiment the subject is otherwise free of symptoms calling for treatment
with a compound of Formula XIV or Formula XV,

In each of the foregoing aspects of the invention, in some embodiments R2 is a
substituted or unsubstituted phenyl, naphthyl, phenanthryl, styryl, azabicyclooctane, or
azabicycloheptane group. In some embodiments R2 is a phenyl, naphthyl, phenanthryl,
styryl, azabicyclooctane, or azabicycloheptane group. substituted with one or more substituent
groups selected from the group consisting of an alkyl group, an alkoxy group, an alkoxyalkyl

group, an ester group, an alkylamino group, a dialkylamino group, a cyclic amino group, a
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groups selected fromthe group consisting of an al kyl
group, an al koxy group, an al koxyal kyl group, an ester

w@emapo76an al kyl ami no group, a dial kyl am no grBCpUSR04/019714

cyclic am no group, ahal ogen atom and any conbi nation
thereof. In sone enbodinments R2 is a phenyl, naphthyl,
phenanthryl, styryl, azabicyclooctane, or

azabi cycl ohept ane group substi §ut ed with one or nore
substituent groups selected f:lomthe group consi sting

haﬂ{gcﬁgto% k%A 3R DGR theredf. Al hdBhibedi IR 2 & Wiplfenyl, naphthyl,

Ic am no group. In sone enbodi nents the cyclic

phamrmluyg stynyl, azbiygopesanz pnazggm?lphemalm geup whﬁbtuquo\ugh one or
i no
EXTEIE T AT A TR i

di:ﬂﬁg%hﬁ) gtbu (}5 RQd kRYEN drfifio gkdupS QHEomé’emﬁbdhiﬁTﬁl& tﬁ@ cydicamino group
stituted al kyl group selected fromthe gro
isg mpsmmomyom agi iinocerap. APYEOH NG Srelp; a1 I@Idéﬁ‘?lﬁlogmul” a pyridyl

no group, furyl, phenyl, thienyl,
gr‘%?agf%@l‘@{o m]?zabl cycl oheptyl, and any conbi nati on
t hengeich dfﬂhéﬁﬂ@o&@ﬁs@emnf the In’mennqn; lin soracrbmbo@jmu‘p R%is a
rro

a di
su@s(tl‘gllgg(? 2 i;il grgp% g%ﬂt% ta b E«gérlogio quq r o %6 P&M@ c zgpmg group,
I t
SEAROLATH FLOMD 0. i) 1000 gl s
azibichrcbaheptyhtandany nombmetlmﬂhompﬁemsgmewrb@fmﬂss ﬁﬁ@}’ﬂ& amino

grcir.én ig&:;? %ro eoggrga ﬁ% 8 gﬁgggré)ﬁgbqo%r% ts e%r% Fﬁflaz%y roup, a

pyhéyla%m’;ﬂ"o@g%[brﬁi&iﬁb gréupeach of the foregoing aspects
e ‘invention, in one enbodinment the TLRis

In dmdleefntcggmg@ﬁpectsh@f the aprticng i some embodiments eachr\c))% R4 and RS is
| t I t I
hyflrr?méfulrhn gtiml lsgling: %/ﬁbﬁg%{lezm:tsceagg gRS alld R%E%Q Hg&%gléﬁ‘g&ggf gﬁ some

embBdaEs dAth bhR4fRS,e@diR8Ys ahpdwigen atont. Ha someentbiodimentyR 10 is a
one enbodi nent the TLR is TLR8. In one enbodi nent the

hyfiogeth@fomer the TLR is a natural ligand for TLR8. In

one i@ ?Xiﬂ%f %ﬁég%&% dh g@?gof 8E jdvaRtidd B be érﬁ@dcﬂx’ﬁbﬂﬂﬂe TLR is

(R8 I'n "eac oregoi ng aspects of the
TLR®V df tohe Bmbodimentthe tigant foe the THR isTArRmmuistnulatery ameleic acid. In

errbodl ment the |
ong gnbqqipaent thg llgﬁléllngsat{]n(ljulgt%{'y rtun: el(;l- lichd ia 8paantulélfelc acui gand

In each of the foregoing aspects of the invention, in one embodiment the TLR is
TLRS. In one embodiment the ligand for the TLR is a natural ligand for TLR8. In one
embodiment the ligand for the TLR is resiquimod (R848).

In each of the foregoing aspects of the invention, in one embodiment the TLR is
TLR7. In one embodiment the ligand for the TLR is a natural ligand for TLR7. In one
embodiment the ligand for the TLR is R848.

In each of the foregoing aspects of the invention, in one embodiment the TLR is
TLR3. In one embodiment the ligand for the TLR is a double stranded RNA. In one
embodiment the ligand for the TLR is poly(I:C).

The present invention is based, in part, on the appreciation by the applicants of a
potential connection between the antimalarial activity of known metabolites of chloroquine

and the biological activity of related small molecules with respect to inhibition of TLR9. For
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enbodi nent the ligand for the TLRis R848. In each of

the foregoing aspects of the invention, in one
weedsdorsent the TLR is TLR3. In one enbodi nent PCTIEs2004/019714

ligand for the TLR is a double stranded RNA. In one

enbodi ment the ligand for the TLR is poly(l:C). The

present invention is based, in part, on the

appreciation by the applicants of a potentia

connection between the antinmaP8@rial activity of known

t ahol it es of chl.or.oquine _hi j Bns
SR bR B o o PRt AL B b bkt
ch?cfroa-ﬁ-iﬁ@- For chl oroqui ne, the major netabolites are

nono de- et hyl ated chl oroqui ne and bis delLet hyl at ed

chloroquine. Hcr Ncr N N chloroquine nono de-ethyl
(I') bis de-ethyl (I The half life of~nono

de- et hyl chl proqui nel i n hurranﬂmiﬂs/{é.si1 i mes | agnger|than FII
t hat ost,@Vgr\oq’tn\' neN(649 Hheg Mo hrs) .M e Ny

PJ et al.|(1994) Drug Inves

: N
and bis deethylchloroquine. In the treatnent of
mal #hiowatine pot ency dFOCKESIYEN ne and nongs de-sthyl (1)
deet hyl chl or oqui ne agai nst Pl asnodi unf al ci parum are
TiRNIR life gf alonviderctndchbirequire trhinintdns ds bGdines lorgeabanithat of

RS A5 St SRR AR, 9B TR ey 159 Do

bib § -Eéﬂﬁprcﬁiomﬁimg nSt SALIIFI00 W ARIHGH ehethajbemieRBolites of
activrt th the (S

_ I es _ ) - (+) - nono de-ethyl ch| oroqui ne )
hydesxyghlprogieent dexethylhydwayeldorogping ampnoig-gthylehlorequimgs pnd bis de-

JPharm Sci . . 83(7):1040-2. 1t. \Was '
et]i?}ﬂga‘érﬁﬂll’inﬁ'am é’g tt%? ttmerslg? ﬁmgfr?f%r oq%oltt‘%hg §Ia(l) n gﬂ%}&%ﬁi&ﬁﬁ o de-
et BV EHIGPOYGIRE QE AR MIsrilRlinN Fldiparilsira abowleqpalvitienens bis de-

t'heir efficacy fromthe onaﬁ]ived de- ﬁyl tag&h}ﬁe .
etlgrichlotoguine iy abonbhalf asastine-pAgerpuamE AF Gxe?é"l‘ 4’8’?’}% ed Parasitol.

j.ngj.n TLRO., | &t yrns:. . 1t j oo

TS P T e B g SO iin v
with the (S)-(+)- mono de-ethylchloroquine being preferentially produced. Ansari AM et al.
(1994) J Pharm Sci. 83(7):1040-2. It was thus hypothesized by the applicants that both
chloroquine and hydroxychloroquine derive a substantial portion of their efficacy from the
long lived de-ethyl metabolite and that this relationship may carry over to the binding to
TLRO.

It turns out that chloroquine, hydroxychloroquine, mono de-ethylchloroquine, and bis
de-ethylchloroquine have been examined by Macfarlane. The IC50 of these comipounds by
his assay were: chloroquine, 1.1x10”M; hydroxychloroquine, 4.1x10""M; mono de-
ethylchloroquine, 7.08X10M; and bis de-ethylchloroquine, 18.6x107M. So by this data the
loss of one ethyl group from chloroquine reduced the potency by about 7-fold and the loss of

both ethyl groups reduced the potency by about 18-fold.

The present invention in certain aspects is related to compositions and methods
involving certain 4-primary amino quinoline compounds which are useful for inhibiting
TLR9 signaling and immune activation. In certain aspects the present invention is also

related to compositions and methods involving certain quinazoline compounds, some of
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de- et hyl chl or oqui ne have been exam ned by Macf arl ane.
The 1C50 of these conpounds by his assay were:

wa@kiosoemgai ne, 1. 1x10\-7M hydroxychl or oqui ne, PCT/US2004/019714

4. 1x10-7M nono deet hyl chl oroqui ne, 7.08X10 7M and
bi s de-ethyl chl oroquine, 18.6xI O 7M So by this data
the 1 oss of one ethyl group from chl oroqui ne reduced
the potency by about 7-fold and the | oss of both ethyl
groups reduced the potency by Zdbout 18-fold. The

resent _inventi | ertain aspects.i§. I . :

WBihter B L L RHBEE s SRE Qb ligh S pBihdsibeshe invention,
whlthnge 8156 GefilTer HAHETOSR Msigaklings @duseifunk attvation.

I nhibiting TLRO signaling ang i mmyne actjivation. In )

cer t Hiwesayppeisinglyt discoyered @neorrling dn thegnvengion flag te-grry amino
qt Boli ﬂo‘iﬂu@&ﬁqdqﬂg 8%%%1@' Cb‘?y\ﬁlﬂ\ﬂﬁ A8 tHeGh¥edtiBn are hi'ghly and
ﬂﬂ?nazo I'ne compounds, sone o Ich are structurally”
siffilagly @ctivecastifitibidons of TRRY sigmaling aptivity Tteascadspoupringly discovered
the_ I nvention, which are al so usefu or inhjbiti . .
CrORENE OGSt HHERHaR deieso s et high depfee g airiteidal'shd biological

i | SHlenih i SGR0t & 5Baif Bnprov&tokeity profile in vivo
S B B "
camparat with e quongmerdmpofindshe i nventi on are highly and
simlarly active as inhibitors of TLR9 signaling

activity. It was also surprisingly discovered

accofdifatisp&t ianidhtion provides ot élanbstivated dgmiphdre atied quinoline
hi gh degree of structural and biological simlarity,
carhposiiong haohg astraghet HpeeuleXMlbi t a significantly

i mproved toxicity profile in vivo conpared with the
qui nol i ne conpounds. In one aspect the invention

provi des novel substituted 4-priNBLy am no quinoline

conposi tions having a structural I'_For mul a XVI NR1RR6 N

X 2 R7 Formula XVI wherghp Xy-S-absent or is an aryl,

al kyl, heterocyclic, or styryl Ri and R2 are

each i ndependentl|y RSk a substituted or
unsubstituted al kyl, al]l group, wherein

R and R2 optionally arle ined to NRIgn a -

X

R7
Formula XVI

wherein

X is absent or is an aryl, alkyl, heterocyclic, or styryl group;

R, and R, are each independently a hydrogen atom or a substituted or unsubstituted
alkyl, alkenyl, or aryl group, wherein R; and R; optionally are combined to form a
heterocycle;

R; is a hydrogen atom, a halogen atom, or an alkyl, alkenyl, aryl, heterocyclic, nitro,
cyano, carboxy, ester, ketone, amino, amido, hydroxy, alkoxy, mercapto, thio, sulfoxide,
sulfone, or sulfonamido group, wherein R; and R; optionally are combined to form a
heterocycle; '

Y is absent or is an oxygen atom, a sulfur atom, CRgRg, or NRo, where Rg, Ry, and
R, are each independently a hydrogen atom or a substituted or unsubstituted alkyl, alkenyl,

or aryl group;
L is an alkyl or alkenyl group containing from 1 to 10 carbons or is an aryl group; and
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heterocycle; R3 is a hydrogen atom a hal ogen atom or
an al kyl, al kenyl, aryl, heterocyclic, nitro, cyano,

wa@ 2005003672 est er, ketone, am no, am do, hydr oxyPCEHUR®RY)19714

mercapto, thio, sulfoxide, sulfone, or sulfonam do
group, wherein R and R3 optionally are conbined to
forma heterocycle; Y is absent or is an oxygen atom
a sul fur atom CR8BR9, or NR10, where Rs, R9, and

Ri oare each independently a hy#rogen atomor a

substyj tyt ed or, 4in i.tuted,alkyl | kenyl aryl
gr ou%{“’ 5 ?{é’ aér_llq I%I %% ?gcglrln aﬁpﬁ%%?flyér}gggogggﬁ Ogli & ﬁl:]aglg()gfe }r{ SPﬂm’ oran
alkyl, @lkkQyL afyh M fer6dyclis, nitio, dyino, a1dYRY, el RétonRoamio 2diflido, hydroxy,

R/ are each independently a hydrogen atom a_hal ogen
afkowyn meyeapiey thiok sulfoxidey @ngn,e, efrsylfonapaide garupe whereinnyrpgir of Ry, Rs,

Rg/AidR &ﬁEP%&dgﬁéﬁt%ﬁw aﬁ@th?r;bgy)t(liogéﬂ}n ec g@d 6c§‘¥o%°2<1>(enerocycle ora

Xy, mercapt thio, su sul'fone,
cabbdyetegnmi do group, wherein any pair of R4, R5, R, and

R7 whi are adj acent o not her iopally are
conb ??fgghapaa?%‘flﬁﬁg %&?@5@8 @X&éteé Fn‘ggaété r‘g"d@?}%:/ l e, and
phar Fp&GRUN Blh¥nt 3G GRR RE RkEedal %cﬁb&ﬁieﬁﬂfl a?ﬁiﬁ)%@n atom or an alkoxy

thereof. In one enbodinent R5 and R are eac

giouge peortesmbodimentd sogd Rearoeacbrindeperdertix ¢ chlosimp atonmor a methoxy
one enbodi nent R5 and R are each i ndependently a

EPorine atomor a net hoxy group. In one enbodi nent X

i s ahiseeten®odirferdX Brapbend bOidRn aNRBup; S a heterocyclic
amne or is NRg(CH )nNnNR R QO _wherein n is an integer

f r onNRiRpis @, heterieqyghi¢ gmineids REs ()RR, sdhereinadhan integer from 2
[ ende h g r : IS
tOaér] ydar ogé%gdagﬁmg’ |l§’%gﬁe égatrcgﬁﬂéép %Igc%ng* E&dr%ﬁgﬁa%gﬁ%%ﬂalkyl
giogp;a hydrogen atomor an aryl or alkyl group; L is

absent or, is a C2-C6 al kyl group; and R4, R5, R, and

R7 aReis@duArogsnaifdhdent |y a hydrogen atom a hal ogen

at ony jO4n &1 group or is NRy;, where Ry, is a hydrogen atom or an aryl or alkyl group;

L is absent or is a C,-Cg alkyl group; and

R4, Rs, R¢, and Ry are each independently a hydrogen atom, a halogen atom, or an
alkoxy group. |

In one embodiment X is absent or is an aryl group;

NR;R; is a substituted or unsubstituted piperazino or morpholino group or is
NRg(CH,),NRgR o, wherein n is an integer from 2 to 6, inclusive, Rg is a hydrogen atom, and
Ry and R are each independently an alkyl group;

Rj is a hydrogen atom,;

Y is NH;

L is a C,-Cg alkyl group; and A

R4, Rs, Rg, and Ry are each independently a hydrogen atom, a halogen atom, or an
alkoxy group.

In one embodiment X is a phenyl group;

o,
®
|
NRR; is attached to a para position of the phenyl group X;
Y is NH;
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al koxy group. In one enbodinent X is absent or is an
aryl group; NRLR2 is a substituted or unsubstituted
w@e@snamsino or nor pholino group or i s NRg(CEK)PMRUSI0O /019714

wherein n is an integer from2 to 6, inclusive, Ris a
hydrogen atom and RO and Ri oare each i ndependently an
al kyl group; R3 is a hydrogen atom Y is NH L is a
C2-C6 al kyl group; and R4, R5, R, and R7 are each
independently a hydrogen at om23x hal ogen atom or an
al ko [ o up;

o NRIRACH i3IS o TRGE BElhect 2 BB, BRARKE; P

phenydchgjftmpR)(RsYRg and\Rl; ks 4 Bydr{denlatom. vvhere n is an
i nt eger between 2 and 6, .jnclusive; and e

R4, Recackof thedareggng smbodignty die mpPioR SoaRLpIRY fnfbe form of
pl%gfé.lg?&lrn@g Q%E &pa@& Sa{grrpo& tion is optionally in

ceutically acceptable hydrate or
salt. In one aspect the invention provides a nethod

nocolmtisgopest e osalion Bfovies et e niRig Signeting by a TLR. The

m%%ﬁ A6ddriiglg o ﬂ'ﬁsl dspBt RIF @feShihtidn inkivds @BAtactigh il dkpadising a
effective am)unt of a substituted 4-prinmary amno

fuggtioral ThR \wdnwosﬁﬁtq‘twn amauntrf astibsiiteted 4tprimgryaminogninolipe

CO>I<on§)6Sltﬁ)n havmg stru t{na\f\'?”grrrgllﬂg XVII

H
L
R3 Y~
R4 X R2
~ R1
R5 N~ X7
R6
Formula XVII

wherein

X is absent or is a nitrogen, oxygen, or sulfur atom or an SO or SO, group,

R; is a hydrogen atom or a substituted or unsubstituted aryl, alkyl, heterocyclic or
styryl group;

R, is a hydrogen atom, a halogen atom, or an alkyl, alkenyl, aryl, heterocyclic, nitro,
cyano, carboxy, ester, ketone, amino, amido, hydroxy, alkoxy, mercapto, thio, sulfoxide,
sulfone, or sulfonamido group, wherein R; and R; optionally are combined to form a
heterocycle or carbocycle;

Y is absent or is an oxygen atom, a sulfur atom, CR7Rg, or NRyg, where R7, Rg, and Ry
are each independently a hydrogen atom or a substituted or unsubstituted alkyl, alkenyl, or
aryl group;

L is absent or is an alkyl or alkenyl group containing from 1 to 10 carbons or is an
aryl group; and

R, R4, Rs, and R are each independently a hydrogen atom, a halogen atom, or an

alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,
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X is absent or is a nitrogen, oxygen, or sulfur atom

or an SO or SO group; R is a hydrogen atomor a
wGeamshioteat ed or unsubstituted aryl, al kyl, heteeDUyID4/€19714

or styryl group; R2 is a hydrogen atom a hal ogen

atom or an al kyl, alkenyl, aryl, heterocyclic, nitro,

cyano, carboxy, ester, ketone, am no, am do, hydroxy,

al koxy, nmercapto, thlo squOX|de sul fone, or

sulfonan1do group, wherein R 24nd R2 optionally are

0 I '

o PRI bl S8 R SR bn AL WS Wieseli®y pgirof Ra. Re
R NS wavhi“ch aFé/adj&ent mchnaﬂxeﬂolﬁlcmahj?l anerudﬁrba’(tdeﬁ foryn @heterocycle or a

agydéﬁ en atomor a substituted or unsubstituted al kyl,
Ok %Pndor aryl group; L is absent or is an al kyl or

al k %xﬁmﬁ&@tmns? qme@tamer}g/d&&@gana shfts threbf rtﬁ HioiPSighatind'by the
aryl’ group; and R3, 5, and are eac
Tlikndependently a hydrogen aton1 a halogen atom or an
al kyl, al kenyl, aryl, heterocyclic, nitro, cyano,
carboxy, ester, ketone, am no, am do, hydroxy, al koxy,
mer (Eﬁl@ﬁ@aspbétltﬁb inSehtfoireE desSinb @A fordhhiditl izl %by aTLR. The
roup, wherein any pair of R 3, R4, R5, and R which are
deaceordingrte thim attieet ofdhe inyenfidnjinkeluesontsictingian snmynawell
ocycl e, and pharnaceutically
exé}g;s rﬁ%ﬁlﬁw%&g?g C‘glrﬂgnd salts thereof, to inhibit
Si gimlanrffettyvetdaneouht & a ThRGighabsguaist td hfrnulwgigtnamg by the TLR in
es. a.nmethod for inhibiting signaling by a TLR
ab#ﬁ ‘h&(%8‘%@@&rﬂ?‘ﬁgyﬁ@lﬁ%ﬂ%‘n%fffé&nﬂ?ﬁmpﬁeaq dnvent i on

| NV Al\URS AECVAm duRg o £Y) dﬁg{ﬂﬁﬂe 1ﬁ§ hﬂlg iffe c sition
? heta Ve S S S R compp

functional TLR wt an ef
hagngstaictagldrorsula 3 VEL asmldfmbé ab(b@ntd mhljpltbs;«griah&g EFjL Ehel TLR in

resg(gr}s?g g%cﬁmgqj&f sigﬂag %tg%t;lg 2&3%@%@5 HE@X é}agg]a]ﬂfg @FI o['LI{] in response to

the STUIRS §iphdl a@6hié-iR absBREY o Pk BibsfHitdi 4 bﬂﬁmﬁ%ﬁ?ﬁ%'qhhﬁ‘ﬂm composition.
having structural Formula XVII1, as defi'ned above, to

i nhingine esibgdinent gheplLR ltﬁeTH'Ingqamd]the TLR signal agonist is a TLR9 signal
agonist. The TLR signal agonist in one embodiment is CpG DNA, which can be an

oligodeoxynucleotide (ODN).

In one embodiment the TLR signal agonist is an immune complex. In one
embodiment the TLR signal agonist is an immune complex that includes a nucleic acid. In
one embodiment the TLR signal agonist is an immune complex that includes a nucleic acid
that is self-DNA. In one embodiment the TLR signal agonist is an immune complex that

includes a nucleic acid that is self-RNA.

In one aspect the invention provides a method for inhibiting an immune response to
an antigenic substance. The method according to this aspect of the invention involves

contacting an immune cell expressing a functional Toll-like receptor with

() an effective amount of an antigenic substance to stimulate an immune response to
the antigenic substance in absence of a substituted 4-ptimary amino quinoline composition,
and

(b) an effective amount of a substituted 4-primary amino quinoline composition

having structural Formula XVTI, as defined above, to inhibit an immune response to the



response to the TLR signal agonist conpared with the

signaling by the TLR in response to the TLR si gnal
W@owsiosts7i n absence of the substituted 4-pri mePgT/E81I000019714

qui nol i ne conposition. In one enbodinent the TLR is

TLR9 and the TLR signal agonist is a TLR9 si gnal

agoni st. The TLR signal agonist in one enbodinent is

CpG DNA, which can be an ol i godeoxynucl eoti de (ODN).

In one enbodi ment the TLR sign- agonist is an i mune

oS I e e T T TS FEPRTis e SRR pibefmge in
aBEAeslbNBE bubsktutdd RpsidRpdmidg Qindliné Sordpoditidiine conpl ex
that includes a nucleic acid that is self-DNA. In one
embodn prarmMpgdimentithe inynune wapANSs is angneate immuneresponRsk-eln one
elpB34igleRfind e PUBLRCTARS oh BipulE iBfloe Ripne?, P10

5 an i nmune response to an antigenic substance. The
f the invention

met hod accor di Eg} tto this asprz\cé ? ‘ .
i nvolV&¥ 4SBeRt A thergvaHoR-hiliReod ot frealing a8 syfoygmyne disorder in a
shig id ﬁeglde{{ OFrhe Inbth8d 5@&@@&@ ko Wfid eﬁgé&)ofﬁ{é iffdrfioh idRlves the step of
a unt” o an antlgenlc substance t stinmulate an
admimisteringds ponbjecttmvingemantdimenine dsolst ameffedtive abmantef a

s DSt P amaatins pina e fordtisripn Kawg trOaray Formula XVIL, as
10 dSRAbbbwY RFtrdat BHe dWBsidnRiHe psosdér NR bitCersyiRASHtith@ utoimmune

having structural Fornmula XVII, as defined above, to
diserdeiois cheasn iffemusistamde bivs erythematesanttheiemateidsarthsitisnipfammatory

S GRUBRERS, o S 5o BSRBRE b Sy Mfomatoss,
sad¢viidusisy) arilyddsinpespondylnBi Reied’s syndrone, gyvbadt amMtis, Bed Behget’s

i ne - response 1S a ,nnate,innune response. In one
SY@H{T?UM- e spe pﬂélcvh%ﬁﬁmE04l@§BHh§ BUDHBINPRGEAISEASe By plemyelupus

15 e TR o AR by BN shBimatoid arthrics
Inicme pmbodieatt theétsebjeetih o duman.ofmomreentmdithéers tiespacimmiine disorder is
t.he invention involves the step of adm nistering to a
anglEeco xr?ésoﬂﬁt‘éﬂ\jﬁé‘?aﬁﬁune di sorder an effective
amount of a substituted 4-primary am no qui noline

conposi tion having structural Formula XVII, as
In one aspect the invention provides novel quinazoline compositions of the invention

20 having a structural Formula XVIII

'TlRaR "

RS Y

R6 N FI“

R7 Z MR
R8
Formula XVIII

wherein
25 X is absent or is an aryl, alkyl, heterocyclic or styryl group, provided that if X is a

phenyl group, NR;R; is part if a heterocycle or is a diamine;



10

15

20

25

30

defi ned above, to treat the autoi mune disorder. In
one enbodi nent the autoi mune di sorder is chosen from
W@ y®s®emice2 | upus eryt hemat osus, rheunat oi d art hP@T/S2004/019714
i nfl ammat ory bowel disease, §jogren's syndrone,
pol ynyositis, vasculitis, Wegener's granul omatosi s,
sarcoi dosi s, ankyl osing spondylitis, Reiter's
syndrone, psoriatic arthritis, and Behcet's syndrone.
I'n one particular enbodi nent -t!8e aut oi mune di sease is

2?/7‘?):) dnit{ grﬁ ga Xt h%%ﬁ%@@?@&&g@%%& %g l%.lll gltl%gf" glkenyl or aryl group,

whkdet Rf &l RJ qu@ﬁﬁl;eﬂ’@ QeinbEiel td Remsuiiftarotydlg a hu rran
In one enbodi nent the autoi rmune disaorder is _an

con'pIYelﬂ( amgxygen atose afubfnaiom, (ReBreouBue Wheteds: Rio, . and K, are cach
nve I e
RSP PG AL oL ARSAYL PR RNB i PeR R one of R

RRE5and RE dpliohdRF iREorBinEd withi Ry oW, it fortrea mibstitdtadsoralnswenstituted
or is an aryl, alkyl, heterocyclic or styryl group,
heterggydesd that if X'is a phenyl group, NRIR2 is part if

a hej % *l?r gﬂﬁhglr %gg?’t &SRR fro‘?imj tch?O 84rBo@A6i!1s an aryl group;

|ndepen atom an al kyl, al kenyl,
ar yI Rgammm amhm}endep@ndanty mdocpgen@m pyamalkyk gtkbnyle@r aryl group,

whesiA Raad e PN CRBIPES KOO R o iz o cach

I ndepergeRs, layd R Aecsaon ﬁ{aeaéxﬂemw a aydrag&yzttomah k&loyén atom, or an
aryl group, wherein any one OR, Rn
allsls alspestl) aryl, Betexpeselive it t:ranRacaébow ett%f, k@@% gmino, amido, hydroxy,

alls(cl)J)PyS, tnltetrcuatp%, tlg{), s%ﬁ%y%é,t guif{&lee, %r sulfonamido group, wherein any pair of Rs, R,
R7, and Rg which are adjacent one another optionally are combined to form a heterocycle or a
carbocycle,

and pharmaceutically acceptable hydrates and salts thereof.

In one embodiment Rg and Ry are each independently a halogen atom or an alkoxy
group.

In one embodiment Ry and Ry are each independently a chlorine atom or a methoxy
group.

In one embodiment X is absent or is an aryl group;

NR;R; is a heterocyclic amine or NRo(CH;),NR9R11, wherein n is an integer from 2
to 6, inclusive, and Ry, Ry, and Ry are each independently a hydrogen atom or an alkyl
group;

Y is an aryl group or is NR;, where Ry, is a hydrogen atom or an aryl or alkyl group;

L is absent or is a C,-Cg alkyl group;

R;3 and Ry are each independently a hydrogen atom or an alkyl group, wherein R; and
R, optionally are combined to form a heterocycle; and

Rs, Rs, Ry, and Rg are each independently a hydrogen atom, a halogen atom, or an

alkoxy group.

In one embodiment X is absent or is an aryl group;
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heterocycle; L is an alkyl or al kenyl group containing
from1l to 10 carbons or is an aryl group; R3 and R4
wae@ssarsh2 | ndependent |y a hydrogen atom or an BdRYE2004/019714

al kenyl, or aryl group, wherein R3 and R4 optionally

are conbined to forma heterocycle; and Rs, Rd R7 and
Rgare each i ndependently a hydrogen atom a hal ogen

atom or an al kyl, al kenyl, a_ré/)_, het erocyclic, nitro,
cyano, carboxy, ester, ketone,”am no, am do, hydroxy,

al KONR,; RIB £ aibsBtutddtr @nsubdtifu@d (Hferazikd bOM6rphBlino group or is
sul f onam do group, wherein any pair of R5, Re, R/, and
NRoARHIMNB roR 1 . Sjharedhmn lscﬁﬁemﬁg@it%@ﬁ 23p6i wakisivg, Reis a hydrogen atom, and

onhi we e or. a carbocycle, and
%ﬁéﬁﬁrrlgﬂgff{?aggﬁd&bg%%g%fé%%%@raﬁét es and salts
t her &fs NH;n one enbodi nent R and R7 are each

i ndependent|y . a hal ogen atom or an al koxy group. In
one Bt REENE: R7 are each i ndependently a

chl ol I j t :
o Oty 1.0l SO0 O o6 g ETERY o s n
Rawppnenally iR @nhtingdteRomira hetatveyeenand i s an i nteger from

2 to,6,,iQclusive, and.R9, Rio, and.Rn are each
" ndeBarRie R 3 e 0 aneherienty By 8RS 1S5 8 gploesn pigm, or an
al&@Bx@golpgroup or i sNR12 where R is a hydrogen atom or

an ‘aryl or alkyl group; L is absent or is a C2-C6
al kyln Wodmemg@sm agyl@remsh i ndependently a

hydr gge t | kyl.. arou wher ei n and R4
ont 1 SRIR §'S B Rleedr Bl PR R e i B e s
Re, RY,is®&#f] R are each i ndependently a hydrogen atom a
hal ogen atgm or an al koxy group. In one enbodi nent X
i s abdtht2be alkyl @9uBy yI group; NRLR2 is a substituted

or URSMRER) 45 iRIGRAGHIFA BEMTIIRAR bRRpYr RIRNER, oBtionally are

combined to form a morpholino group; and

Rs, Re, Ry, and Ry are each independently a hydrogen atom, a halogen atom, or an
alkoxy group.

In one embodiment X is a phenyl group;

NR|R; is N-methylpiperazine;

Y is NH;

L is -CH,CH;-;

R; and R4 are each a methyl group; and

Rs, R, Ry, and Ry are each a hydrogen atom.

In one embodiment X is a phenyl group;

NR;R; is N-methylpiperazine;

Y is NH;

L is CH,CH,-;

Rj3 and R4 are combined as a morpholino group; and

Rs, R, Ry, and Ry are each a hydrogen atom.

In one embodiment X is absent;

NR}R; is a substituted or unsubstituted piperazino or morpholino group;

Y is NH;



5

10

15

20

25

30

NR 9(CH2) nNRi oRi i > wherein n is an integer from2 to
6, inclusive, RI9is a hydrogen atom and R oand R are

we@2mh/ootsdependent |y an al kyl group; Y is NH LPCBUS2004/019714

C2-C6 al kyl group; R3 and R4 are each independently a
hydrogen atom or an al kyl group, wherein R3 and R4

optionally are conbined to forma heterocycle; and R5,
R<5, R7, and R are each independently a hydrogen atom
a hal ogen atom or an al koxy 'g?&ahp I n one enbodi nent

X'SLaia yﬁaﬁ%ﬁﬂﬁ NRLIR2 is substituted or

unsubs O%PZ| no or norpholino group; Y is NH

L iSR3 aﬁ‘é!-RQ@reBéaléh lindgperidient! 8 ntig] Bdethylepré@s br R; and R4 optionally are
i ndependently a nethyl or ethyl group or R3 and R
CB’&PW@Q&? fofma?f@o’d’é‘ﬁbil%é@upoanﬂor m a nor phol i no group;

and ; 7, RER,, B4R, ad% A%h":}ﬁ(?e t e tlg g%g&%g?ﬁ Qttow atalogen ?tro])m, or an

hydrogen’atom a ogen OXy "gr ou
alkmeygrdnpdl ment X is a phenyl group; NRIR2 is

ar e &Wﬁ%l n%fsé?%gmg:'d ll-:QSI > R- CII%CHgnd Sga?(re]d N
eachml%grl@m}ﬂé ggaﬁllnlg one enbodi rrsnt XNIHS a phenyl
grougvls 'S et hyl pi per azi ne; is

L is -CH,CH,-;

R3 and R4 are each a methyl group;

R and R; are each a methoxy group; and

Rs and Rg are each a hydrogen atom.

In one embodiment X is absent;

NR|R; is N-phenylpiperazine;

Y is NH;

L is -CH,CH;-;

R3 and R4 are each a methyl group;

Rs and Ry are each a methoxy group; and

Rs and Rg are each a hydrogen atom.

In one embodiment X is absent;

NR|R; is N-methylpiperazine;

Y is NH;

L is -CH,CHz;

R;3 and R4 are combined as a morpholino group;

R and R; are each a methoxy group; and

Rs and R; are each a hydrogen atom.

In each of the foregoing embodiments, the composition is optionally in the form of a

pharmaceutically acceptable hydrate or salt.

In one aspect the invention provides a method for inhibiting signaling by a TLR. The

method according to this aspect of the invention involves contacting a cell expressing a
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Lis - CH2CH2-; R3 and R4 are conbi ned as a norpholino
group; and R5, Re, R7, and Rgare each a hydrogen atom

wo mosnereenbodi nment X is absent; NRI R2 is a subBtT/Us10e4019714
or unsubstituted piperazino or norpholino group; Y is
NH L is a C2-C6 al kyl group; R3 and R4 are each
i ndependently a nethyl or ethyl group or R3 and R4
optionally are conmbined to fohgw a nor phol i no group;
and Rs, R, R7, and Rgare each”’independently a

RS RIENRAL AN SR8V IRBuRi? ﬁhin‘ﬁiolﬁ‘i@ cBmipBiMo hAHRy sthittural
one enbodinent X is absent; NRR2 is

Fodmmdgt K¥X pi perazine; Yis NH, L is - CH2CH2-; R3 and R4
are each a methyl group; R and R7 are each a net hoxy
group; and R5 and Rgare each a hydrogen atom |n one
enbodinent X is absent; NRIRis NnRgnyl pi perazine; Y
is NH Lis - CHCH2-; R3 and R4 afe each a nethyl
group; R and R7 are each a ﬂst hcv)y group; and R5 and
Rgare each a hydrogen atom {I'n one enbodiment X is

absent ; R6 S
R7 N/)\X
R8
Formula XIX
wherein

X is a substituted or unsubstituted aryl, alkyl, heterocyclic or styryl group, optionally
attached to the quinazoline by a nitrogen, oxygen, or sulfur atom or by a SO or SO, group;

Y is absent or is an oxygen atom, a sulfur atom, CRgR;9, or NR;;, where Ry, R0, and
Ry, are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group, wherein any
one of Ry, Ryo, and R optionally is combined with R; or R4 to form a heterocycle;

L is absent or is a hydrogen atom, an alkyl or alkenyl group containing from 1 to 10
carbons, or an aryl group;

Rj and R4 are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group,
wherein R; and R4 optionally are combined to form a heterocycle; and

Rs, Rg, Ry, and Ry are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,
alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of Rs, R,
R5, and Rg which are adjacent one another optionally are combined to form a heterocycle or a

carbocycle,
and pharmaceutically acceptable hydrates and salts thereof, to inhibit signaling by the

TLR.

In one aspect the invention provides a method for inhibiting signaling by a TLR. The
method according to this aspect of the invention involves contacting an immune cell

expressing a functional TLR with
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NR R2 is N-nmethyl piperazine; Yis NH, L is - CH2CH2;
R3 and R4 are conbi ned as a norpholino group; R<5 and

w@2ooanereench a met hoxy group; and R5 and K ar eP@BUR2084/019714

hydrogen atom |In each of the foregoi ng enbodi nents,
the conposition is optionally in the formof a

phar maceutical ly acceptable hydrate or salt. In one
aspect the invention provides a nethod for inhibiting
signaling by a TLR The methodl%ccording to this

f
axcpr S0 aferelifve AR LPRTLRGnkE So ke PRl T BBt by the TLR in
amthmaﬁdqmmhﬁ@mpasaibmmd ng struct ural Forrrul a Xl X

NR3R4 R5 N X R8 Formul a XIX wher ei n
substPrapiedigetive aminp ot # AviPazPlAg GPMPLNIKA haVH&SéweE% [Fogmula XIX,

aOlefifeda bv&[ ﬁ'lﬁxbltgs?%daﬂﬂéuf YheBFLRENR Jn@e H}ge TLR ngnal agonist

qui nazo I ne rog oxygen, r :
cdu;npaa*edS@ﬂhrtheS&@nagmglbp theYTLR imbesporise ¢o thesT Idhmgx@l @gonist in absence of
ato .sul fur tom CROR10, or NRn, where R9, Rio,
thﬁr?d‘% CCOTROR oPnolependently a hydrogen atom or an

al kytn o dftMimeRtheAT IR i9TORD and‘ﬁx%‘"lil(‘s@ﬁ‘é{ a@&ﬁstqg a R@R9 signal
Rio, and Rn optionally is conbined with or

agapishy ah«h &LBrsignat agonist il gnexystmdiment is €p@ Di%lr wgleh cam bmn
o8l aI k cl% tu?el } group containing from1l to 10
& or G aryl” group; R3 and R4 are each

i ndenﬁméedﬁiﬂoyluﬂedﬁ yiet TIgR Big@AlGiFo ikt i8an ddlihe cahjsier Yat irkfudes a

aryl group,
nucléic acid.

In one aspect the invention provides a method for inhibiting an immune response to
an antigenic substance. The method according to this aspect of the invention involves
contacting an immune cell expressing a functional Toll-like receptor with

(a) an effective amount of an antigenic substance to stimulate an immune response to
the antigenic substance in absence of a quinazoline composition, and

(b) an effective amount of a quinazoline composition having structural Formula XIX,
as defined above, to inhibit an immune response to the antigenic substance compared with the
immune response to the antigenic substance in absence of the quinazoline composition.

In one embodiment the immune response is an innate immune response. In one

embodiment the immune response includes an adaptive immune response.

In one aspect of the invention, a method of treating an autoimmune disorder in a
subject is provided. The method according to this aspect of the invention involves the step of
administering to a subject having an autoimmune disorder an effective amount of a
quinazoline composition having structural Formula XIX, as defined above, to treat the
autoimmune disorder. In one embodiment the autoimmune disorder is chosen from systemic
lupus erythematosus, rheumatoid arthritis, inflammatory bowel disease, Sjogren’s syndrome,
polymyositis, vasculitis, Wegener’s granulomatosis, sarcoidosis, ankylosing spondylitis,
Reiter’s syndrome, psoriatic arthritis, and Behget’s syndrome. In one particular embodiment

the autoimmune disease is systemic lupus erythematosus. In one particular embodiment the
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wherein R3 and R4 optionally are conbined to forma
heterocycle; and R5, R, R7, and R are each

wo pbspersdent | y a hydrogen atom a hal ogen at onPCDUSHN4/019714

al kyl, al kenyl, aryl, heterocyclic, nitro, cyano,

car boxy, ester, ketone, am no, am do, hydroxy, al koxy,
nmercapto, thio, sulfoxide, sulfone, or sulfonam do
group, wherein any pair of R5, Fe, R7, and R which are
adj acent one anot her optionalf% are conbined to forma

Jﬁ%i@%‘{-{g% l‘fl'éS%ﬁ&&S theataRRE X&lllrfl%s %Gn@gﬂP%%nglt ﬂr']lg ?‘%ﬂﬂ?ﬁ is a human. In

acc ydrates and salts thereo
die @nodimgend yhetdueihinRne dizontee iscempimmiunie vemiplexeassdciited disease, as
(grOX%%eE a method for inhibiting signaling by a TLR
A% 2R according to this aspect of the invention
i nvol ves contacting an i nmune cell expressing a
functional TLR with(a) an effective anobunt of a TLR
si gnal agoni st BBIEK DIRSCRIBTE)N G THE DRAWANGALR i n

abse f a i nazol i conposi.tio and .an T
o 1 odi b issherdbh A8 %unefe FETRRPn2RpeBieRt pidihof FERO signating
18 kdsp6iise rt@bgécmmm H0XI(3TESTA6TTTEG TIGYETTGPCGT-®i $EQ ID NO:1)
signalin the TLR in response to the TLR signal )
b GOMPSUI i Abeing kxsireqorsiey SIFi (Frhydxpxymethyl-betpgarboline, and 470
eTelgk> ' I ' [ e of the

(%cgrliinaz oﬁi%@e%@%proé%%g%&gloﬁ Q%ﬁgé@t%gg}:nen 3 he TLR is

TLRO Fa@G 2 ishepald ot geapgn alkepiatiogicstlts of aa id kRD tsxigitphssay in mice for
agopi st.. The TLR signal agoni st in one enbadinent is )
SE?;?@[;W{‘OIW#i 30 QUHRZYIeLMPORd E8Gy i shewwt shanee mprgan body weight

(:8m ﬁﬁfgﬁ;ﬁ %surgg@ tg)ldg féi@ﬂ YraRGPN e 5 dafs AR niigér%-ﬂ&ﬁed with

onpl ex cleic acid. In ohe aspec
dirhethy suifexide gDMS\dodtrel (aloset ¢ides),aonmipohnd CM A 30343 (also referred to

i mmun esponse.to an, anti i ¢ substance. The thod .
hegEgOig D opiiersd AL me st (RSB ARE lgsedpiang ey, respectively),
c@&Pé@ﬂtémz 203-34a7unBg 6&d 4 npXEp&sHiddoRd [diknedridet8dpectively), and

Toll -1ike receptor wth éa) an effective anount of an

cempoupdriMZAMB A%t d ang ands4 mg(opereangreloserhinierted Ypoales, regpectively).
N=3 for each treatment group. The group receiving CMZ 203-43 at 4 mg were sick and had

to be sacrificed on day 3.

FIG. 3 is a bar graph depicting total and differential white blood cell counts in mice
measured five days after administration of a single intraperitoneal dose of specific quinoline
and quinazoline compounds. N=3 for each treatment group.

FIG. 4 is a bar graph depicting in vivo. inhibition of IP-10 induction (pg/ml) by CpG
ODN 2006 following pretreatment with PBS control or a quinoline compound (203-43) or
various indicated quinazoline compounds (203-34, 203-49, or 203-51). N=5 for each group.

FIG. 5 is a bar graph depicting in vivo inhibition of TNF-a induction (pg/ml) by CpG
ODN 2006 following pretreatment with PBS control or a quinoline compound (203-43) or
various indicated quinazoline compounds (203-34, 203-49, or 203-51). N=5 for each group.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides novel compositions and methods for inhibiting
immune responses, including immune responses involved in clinical disorders characterized

as autoimmune disorders and immune complex associated diseases. In addition to the novel
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the antigenic substance in absence of a qui nazoline
conposition, and (b) an effective anount of a

W@ i0saemmli ne conposition having structural Forpai/as2ihi019714

as defined above, to inhibit an i mune response to the
anti geni c substance conpared with the i mune response
to the antigenic substance in absence of the

qui nazol i ne conposition. In one enbodi nent the i mune
response is an innate inmune rédponse. In one

I e PR
Statife quinhzdlinea thd Tevanion Wlsol prov e HEthedsIRE uédbfpréWistE known

‘I's provided. The net hod accor di ng to this aspect  of :

térapositions Within theseandeasharistassas b compennds in ihiitingyinuguae responses,
subpj.ect. havi ng_an_aut oi ne;.di Sof: AR\ .
SiblgR s AT RSB e S B S LS agpommune
HesravtsanXintmuas colapier askoafamdealiseagest r eat t he aut oi mmune
di sorder. I n one enbodi nent the autoi nmune di sorder is ..
chos e hhY PISHANS Y/ERAATLIS Dasan 85 OR SFEP 1SS MAdR &Y g aplicants arising

K | J ' . . l
ROk 1 SOTSAAI IRl 58 B3Py of TLRS sl
rraspohsnatiosumostimulatiry CpGxnligadéoxynsdlengidep COIAN). {tivegs observed that

Reiter!s s rowe,, psoriatic arthriti.s,.a Behcet' s ..
G il ST BIRUFCIER o B aFary e st s e QL gpaling in
ASSHERS & €5G DN Babed dHMHE irBfidBRERKS $458ts,laQdR#dRal compounds were

particul ar enbodi nent theautoi mune di sease is .
sefeetadefonadilitiorahsdrednéng. | Importantinithecinmedhmolepeles sthidentifigdswere distinct

i oe> Rmp P R Bt e me desori bed

abov et hBRAI bédnSfiddoRdle Dk Lardin it (BRAYWsBEISn¥drtion thdtSemain small
graph depicting_ the cagncentration-dependent i nhi' bition, )
wplequlpocharagiagized 8y certaip sppimsm fegturgsarepple sppwdulate TLR signaling,

[ - T [ Ty : . b ;
{3 SO AT i RS0 Sy)Chbha? Some of e sl
I(lBll-ebMéS' as yorhhinhititetscof R sighaling and dhub an ba asddaorinhipit TLR-
nol ecul es representative of compounds of Fornmula ll,.
tppdinted imBugossERHlation. Jhs miatmal fedtynes gr%m s of allpithp small
AU hrRanko B { e BRRSHE I B E E8 80Shngs, i
dandy fused @hunfugeds vheream et 184sGoRB0fthe waghetaiboal yitnegew htom and/or has

ra ver 5.days. for nice freat Wi t .
a(sqde (r‘IIB{:I)ln t?nat contains 3/ nitrogen atom. Certain §fd the morecules are effective even

without presence of a nitrogen atom.

It has been observed that fused three-ring structures such as quinacrine are typically
an order of magnitude more potent as inhibitors of TLR-mediated immunostimulation than
are fused two-ring structures such as chloroquine. For example, quinacrine is reported to
have an ECsq of about 8 nM, where ECs is the concéntration required for half-maximal
inhibition of CpG-ODN effect on thymidine uptake by WEHI 231 B-cells in the presence of
anti-surface IgM. U.S. Pat. No. 6,479,504 B1. It has now also been discovered according to
the present invention that fused two-ring core structures to which are attached a nitrogen-
containing ring substituent can be as potent as fused three-ring structures such as quinacrine.
In particular, such compounds can exhibit ECso in the low nanomolar range. In certain

embodiments the nitrogen-containing ring substituent is a C,-Cg alkyl group terminated by a
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di met hysul f oxi de (DMSO) control (closed circles),

conpound CMZ 203-43 (also referred to herein as
WQoBs4B)%7adn ni stered at 1ng and 4 ng (open anECTUS®EH019714

triangles, respectively), conpound CMZ 203-34 at 1ny

and 4 ng (open and cl osed di anonds, respectively), and

conpound CMZ 203-49 at 1ng and 4 ng (open and cl osed
~inverted triangles, respectively). N=3 for each

treatment group. The group rec&ving CMZ 203-43 at 4

wer e si ck and to be sacrificed pn day 3. FIG . .
B P, Gheb B I D A AT B O el § 7 contaning
ableagdne dlttogeunt s in mice measured five days after

adm ni stration of a single intraperitoneal dose of i
s peciWitkoug meaning te baheng tb aay paitigelar bepoynideechapigmf ibis the belief of

each _tr.eat nmen Q -] G i i£1] Ry
R PRSPt P PP B 8
st ohelbuesvo ngfinityedndedficarnt Itvik bélidvBS e roleduleswith high

ui nol i ne conpound (203-43) ar various indicated )
a%uma:@tﬂ st tuEe ARrblonar{Tinsy sibsituenis san be aggffesgiye g9 molqgqulss with low
. ‘ is aph depicting in

aftfHicy BRI wlicR and il offic BBl (pg/m) by CpG ODN

2006 Ofvet inany peprptheterlmat reet obsetviatifiBShatarettainl coomaen classes of drugs

i nol i ne conpoynd 03-43) .or various.ipdjcated
ikt REpUPPIFS OBBH a0 e a0t EATmusE SIS inyfRobis e el tha
idcPide§ ARG s@ppRessidal Aok BRANEFISGRE Pildriobhisdinel éMforpbOAAIAC IS been

The present invention provides novel compositions and
repetthd thsinhibit mess¢rigiet RAA éxpressionfesiptanioukin 2 (Rbi2)dimgr necrosis factor

ool P ST ST E s SPUEPunGN Y lRop) B o
169891 -6X 128 8Qfatad 8ddflicBRASBRMazind wad ddoked td @egréi8 contact
novel conpositions di'scl osed herein, which include
hypepsensitivigy tndinidrogbliorablenzeas imgeinea-pigst Desdotes Jsit pl. I(1182) J
s 5 RSB0 B R Bk fion of
tritly bId artidepre@anOdrug aRPRAIRIGS inHibity IiHdpolylsR@harid8ALPS)-induced increases

responses, includi ngf i mmune responses involved in
B

incTINFrioctut has Esle ve ng etfhetroadiRS-induepddisteslguion irhetre(IL-1B) or interleukin
AT DRk O o P 6 BT B0 B ver 1 o6 mmde

by tHistaiRe isearidelydtet sinigd nidatscs fgimddtt@hypdddenbivivity and

smal | nol ecul e conpounds in an in vitro assay of TLR9O
inflagmatippgvhich are principally mast cell- and basophil-mediated immune phenomena.
The pleiotropic effects of histamine are mediated through three types of membrane-
associated histamine receptor, histamine H1 receptor (H1R), histamine H2 receptor (H2R),
and histamine H3 receptor (H3R). Pharmacologic inhibitors for these receptors are known
and include pyrilamine and tripelennamine (H1R); cimetidine, famotidine, and ranitidine
(H2R); and thioperamide and clobenpropit (H3R). Recéntly it was reported that signaling
through H1R augments T-cell and B-cell antigen receptor-mediated responses. Banu Y et al.
(1999) J Exp Med 189:673-82. T cells and B cells derived from H1R-deficient (HIR”") mice
were reported to have normal responses to LPS. Banu et al. also reported that administration
of the H2R-specific antagonist famotidine further depressed T-cell and B-cell antigen
receptor-mediated responses in HIR” mice. Jutel and coworkers recently reported that in

their study of T cells, the Th1 subset of CD4+ T cells preferentially express HIR, while Th2
cells preferentially express H2R. They also reported that histamine enhances Th1-type
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in response to i mmunostinulatory CpG

ol i godeoxynucl eotides (ODN). It was observed that
waeersadte7nf the small nol ecul es in the |ibraryP@EUS2004/019714

effective in altering TLRO signaling in response to

CpG ODN. Based on the initial screening results,

addi tional conpounds were sel ected for additional

screening. Inportantly, the small nol ecul es so

identified were distinct fronB4hose descri bed by

re%ggﬁiayﬁggg%r‘l’%ﬂiﬁ{v Bd Ty H1 ’Ie*ﬁ{]q% Vg #&?’?eg S yels ef ) 1 cytokine

|
P 5y I 1 4o A 00 1 MG 8 o) N

41ﬁr4é§énce of or in response to a PAMP or other TLR

[ d. S f th II. | ec re potent
i CPHFE G ErPeCt GHEPITE SAla (PR IR bR tliys bive reported
thdt 'M'b’tzﬂhfhe Trl}mcﬂ,afﬁﬁoﬂﬁ@ﬁéﬂgﬁa LiidliRtds Qﬂ 10Ts€@reﬁb£‘id1i‘91|>s lstlmulated

features for many, but not all, of the small nolecu
m‘&@ﬂﬁbéiegufm'@ﬂb resultiag irf obhiBom aTde)f ® %Th%pmlamrd immure response.

§A1%8{‘a‘3 2bo eﬁé{% 51089 Res A0S ger? g@@g?ﬁgmgolmsmoo 6.

use

Reﬁctdtlydﬂmoﬁi @nil. ald/reportdher &s@&aﬁbﬂt}ﬁt hidtnis®) AEGhEréugh H2R,
mtro&gn atom Certain of the nolecules are effective

inhgkitsrrelgpsers iy pepl 1EBeand el N - oebyrplasargy toid DSHpDIG), thaprineipal producers
d that, f dt ch.as | '

TR e R LT B e A

(20095 £ MhmaRoli 1NDi2RE9-98 S FRfallf, LlRWﬁ?FQc@ﬂtﬁﬂrebM% HiSttndle 28ing

than are fused two-ring Structures “such
threughdd 3Ry an n@nopﬁﬁ/nwmpbages sppreasssiNveDPH m(ectasc,tad(byteuzyme in

oy BB EalE B B B MRS ol RS o ot

agaﬁn;ﬁoﬁgﬁn ezftcﬁeaﬂtmdlEed Bydfunibtiog aH@ hpdiody ME¥ragdk %209' SeSnin Oncol
n the presence of anti-surface IgM U. S. Pat. .

29(@ S&-‘PE‘ Be2-4 It has now al so been di scovered
according to the present invention that fused two-ring

core structures to which are attached a

Defivitionsgencont ai ning ring substituent can be as potent
sed three-ring, s ures such as quinacrine. In
par‘{’il Erwiss ﬁeeﬁnﬁii 1cabandeserntific tarms gsgd-hareia haggithe same
éfEQJ SR dfderttfod
n| troggn con?al %ﬁrngorlﬁ%g@sﬁrb@?? e%?p@hé%q Bg‘wgltwlmyemlon
bel@g@up t er mi nat ed by atertiary amne, such as

(i n‘gy %Sgh ?g%e?ﬂmﬁge tﬁ{m | %(&g{%ﬁ@nﬂﬁ?q @%é hx}élfer? ’H)] z{]ney type ofa antigen-
specific immune response. Adaptive immune responses, which are also known in the art as
specific immune responses, involve lymphocytes are also characterized by immunological
memory, whereby response to a second or subsequent exposure to antigen is more vigorous
than the response to a first exposure to the antigen. The term adaptive immune response
encompasses both humoral (antibody) immunity and cell-mediated (cellular) immunity.

As used herein, “allergy” refers to acquired hypersensitivity to a substance (allergen).
Allergic conditions include eczema, allergic rhinitis or coryza, hay fever, asthma, urticaria
(hives) and food allergies, and other atopic conditions.

As used herein, the term “antigenic substance” refers to any substance that induces an
adaptive (specific) immune response. An antigen typically is any substance that can be

specifically bound by a T-cell antigen receptor, antibody, or B-cell antigen receptor.



10

15

20

25

30

Wthout neaning to be bound to any particular theory
or mechanism it is the belief of the instant

WO pwsnewrs t hat both the ring-containi ng core BCT/USI004/@€19714

and the side chain substituents contribute to affinity
and efficacy. It is believed that nolecules wth high
affinity core structure and [ow affinity substituents
can be as effective as nolecules with low affinity
core structure and high affinr8y-substituents. Over

9 re, have. been. observati.ons that certain .
AR Ret TP aaldie by O GBS Bu B0 ke wio'Som EfvboRufates, ipias,
pioksteliplig, Auetei 2618Y) QuEYSEE Fhd Hoﬁlﬂﬁks.hﬁﬁﬁgéﬁéj&bgﬁfl@&qﬁn her
t hat include inmune suppression. For exanple, the _ _
speatienlbyiladndeantigeny thetara glasdfierhas allecgens,apocer adtigans, and microbial

' 'rgit messenger RNA expression for interleukin 2
#P% ), tunor necrosis factor alpha (TNF-a), and gamma

i nt erfsarsed héref\gsthm&3cafeed ol adisdylleradf tind res;%iileﬁ&gf)syﬁ%_ characterized

I nol 19:1491-6. |In a separate study, chlorpromazine

bydllanumafiqn, garrowing,of thecairys apd egresedrenativity i thye aiviays to inhaled
id t ' ' tes..J et. al. .

o o) A P ARr ey B G BRI Bbic B atergic

syrapiomse &for ¢reampie; usthmatiag be gresipimtkdibyi expodiire @aroflletdd@, exposure to

tnieycli.c ant.igge ressant drug impramne inhibits

C(I)lldf)l LA Fﬁ%‘l’éﬁ‘%@feﬂl?fﬂuced increases in TNF-a

- but  Aguisdd Kelrdif, Bk tdts ChliBRAm®R: difeasd HACELi Eitd;

1 beta (LL-1 b or interleukin 30 ?|ﬁb§ﬁ"@é§%}é %‘%‘P’mm

dlgpr_dex(’@g §autosmmunijtirpnrefeptedmmen] @hsdly Inediited aiteer dhsortic injury to
. del ]| iator—.of i mmedate .

« ALY of R AU AR TR AP LB B vty cotuarandaniocy.

mpdiated ap@ithyunephenoicha, 28me1108 SORALIpeABE AL BF:ah SR cific

lﬁgenomena. The pleiotropic effects of histamne are

BRIy ﬁWQiH’é‘PWM@é@;&%@%ﬁS%MﬂpMéﬁbﬁa& mellitus,
' | ik - 1D Lpe. t R .
RO 20 E5RERS PUSLSIAS H RTFS el Ynempppsi.

in!&;élfn;trgr)gt?@;guﬁgehmg | Autoinirhiie diseasdsQilsotiRElage, VARRRAE Bftation,

o P e SRR DI TRRG Frrop Hee Auemelss Bafset s ymdr@n@Rjaodpasture’s
e ke
thrembeeytopanip, Biyesthenia gtavis pemii@stanemime golabeetitisamidogses.
polEs s RbRombo PO iR BUFD s Prsashs, saredoss, slerosing

cholangitis, Sjégren’s syndrome, systemic sclerosis (scleroderma and CREST syndrome),

Takayasu’s arteritis, temporal arteritis, and Wegener’s granulomatosis. Autoimmune
diseases also include certain immune complex-associated diseases.

As used herein, the terms “cancer” and, equivalently, “tumor” refer to a condition in
which abnormally replicating cells of host origin are present in a detectable amount in a
subject. The cancer can be a malignant or non-malignant cancer. Cancers or tumors include
but are not limited to biliary tract cancer; brain cancer; breast cancer; cervical cancer;
choriocarcinoma; colon cancer; endometrial cancer; esophageal cancer; gastric (stomach)
cancer; intraepithelial neoplasms; leukemias; lymphomas; liver cancer; lung cancer (e.g.,
small cell and non-small cell); melanoma; neuroblastomas; oral cancer; ovarian cancer;

pancreatic cancer; prostate cancer; rectal cancer; renal (kidney) cancer; sarcomas; skin
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were reported to have normal responses to LPS. Banu et

al. also reported that adm nistration of the
wo2Rsepmel fi ¢ ant agoni st fanotidine further depeEES®O4/019714

T-cell and B-cell antigen receptor-nedi ated responses

in HIR m ce. Jutel and coworkers recently reported

that in their study of T cells, the Thl subset of CD4+

T cells preferentially express HR, while Th2 cells

preferentially express H2R Tﬁéy al so reported t hat

hi stamn enhanc es tri rin
coP R, CRTATARCER POTRLEReR B Wb Doec Byt S safifpas. Cancers
cahte privlaP¥ bfielabthti@ and increased |evels of the Th2

cytokines IL-4 and IL- 13. Jutel Met al. (2001)

Nat uheused herepg the term “CotPHAL refmsﬂh ap gmpepestingulatory nucleic acid
dritic cell d
R 55 e L85 Bl A ohR sy GaRAd
urﬁﬂidtlliljlliitad e‘ghé é.ffédgs ﬁf@p(ehhcﬂf,nciaﬁldk Bfriramune hreidethtion have been described
nonocyt.e-derive t (ft_f l -
ex@eelsaeﬁvﬁe Uy %ﬁtq%ﬁwb P P@%Q}%& 6494, S/g%fto%ﬂJ(‘%@' ?235 116; and

% %F&dlé%ﬂlggé&%?ﬁan%% rﬁa@e@@ I\%gfzawéhs%&h aaiwoég/@%hb J

00-6. Rece oni et al al so
WO@ﬁMOﬂe@i WOEB/5269k @nd Y 0%9{56’Iﬁét Thiesntire qoatentscaf] each of these patents

ang RS ARR BB s B BP P P BT SPa e

mﬁ’ﬁdd(:)%mﬁlatdri‘ nt @SB ARIRah Be AN POHYated @ poRfonSaMyHte Urinvethylated but at
nfluenza virus. Mazzoni A et al. (2003) J I munol

leasvﬂxe’&@@bh@é' -CE+ Hatusybe immethxlatedcent | y reported t hat

i St BRA REMAIRLA élgﬁgw&ku%gm&%ﬂ%gHnag@amds as

supp NZYyNe I n 0x

foﬁxﬁﬂin%bteﬁ@lflmﬁw i, pldsafidd, bt nglliap spﬂhﬁtmﬂugomeoxfynmwrdah (ODN).
killer L cells and T cells agai nst ox

bails ane pm e@wnm%mwsa&p DY dhet ¥ 3 bise sequgpee provided
byfS-TEIRGPPTTE ﬂﬁ@f@(}ﬁpﬁkoﬁﬁ ARsA3EQIRI DL ons
ni'ess of herw se

i'ned, "all” technical scientific
t er GpLOBN hevediean father tlhssifSaitey srtnmmrﬂgnchﬁmcmmmm gt least the
by one of skill, in the ar

folirizh tihy L2ty ShoPeh 6f BIE eradsndatitrs Giepmreiigd Pafhig the term
CrOBNIL LSRR, BERASCRE 0D QDAL i il
describp irnmanossiniulitogr €@p@IQIAN lndviraracteristically activgte B cells and NK cells
but do not induce or only weakly induce expression of type I interferon (e.g., IFN-a). A-
class CpG ODN, described in published PCT international application WO 01/22990,
incorporate a CpG motif, include a chimeric phosphodiester/phosphorothioate backbone, and
characteristically activate NK cells and induce plasmacytoid dendritic cells to express large
amounts of IFN-a but do not activate or only weakly activate B cells. An exampde of an A-
2216, SEQ ID NO:2), wherein “*” represents phosphorothioate and “_” represents
phosphodiester. C-class CpG ODN incorporate a CpG, include a wholly phosphorothioate
backbone, include a GC-rich palindromic or nearly-palindromic region, and are capable of
both activating B cells and inducing expression of IFN-a.. C-class CpG ODN have been
described, for example, in published U.S. patent application 2003/0148976. An example of a
C-class CpG ODN is 5'-TCGTCGTTTTCGGCGCGCGCCG-3' (ODN 2395; SEQ ID NO:3).
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speci fic i mmune responses, involve |ynphocytes are
al so characterized by i mmunol ogi cal nenory, whereby

WO e®poomse2 t o a second or subsequent exposure tBCEIS100€019714
is nore vigorous than the response to a first exposure
to the antigen. The term adaptive inmmune response
enconpasses both hunoral (antibody) immunity and
ceII-nediated (cellular) immunity. As used herein,
aLIsrgy reTFrs to acquiredfﬁypersensitivity to a
subst anc al l.er '

Fogg st oLt aprs rtren IR PR, S0 YBllmel DECdt49004) Eur

ImAshéIA 542, caria (hives) and food allergies, and
ot her atopic conditions., As used her

7 anisgeed brgnbukins” Teleredp sy ot ARYTEHSANEL REns o
glylgagr% Zr}s tsgt Fﬁcg%rf) fmﬁ/lﬁne( s ‘flﬁrt)géﬂ ffemﬂd'? ﬁﬁ?&ﬁa?fect b8 state of

y IS any su nce t can
acthai6h Bhd?ﬁinbﬁoxb@ftthél ithinufe Eelbeldytcdmhesgmiudeem@fecms interleukins,

b -
CurmaSO RN SacH BRI ERJUE B i PR 550 ag factors (CSFs)
ch&n&%ﬂ%sngs’ wiRALNE! §hfiSus é)’td%ge% affeBOBRMNe hmﬁiuﬂﬁy acqulred immunity,

t"acids, autacol ds, "and hornmones. Anti
or baths t@ftﬁ@&sfspmﬂimaﬂysmmwdet withbutylimitationgB Neest T IETMI IL-1, IL-2,

| f
L& ﬁr épilas, 'Ia'rﬁe, Todng - L SEEaL ey B 58, TR O 6 SPntossse
collomz-rs ior 110% ?actorgﬁ ESPP hﬁ@éx‘ﬁﬁ%oé‘%@ @Bﬁé@&ﬂ&{}} Etﬁgulﬁﬂfng factor

rrow’ng o e "al rways anhd i ncreased
(GMEESF). \ChemdXindsiipedficalizyinclude, mmau@unagm BL-8 A Hovd-TAC, -

m&ﬁ%é* i o 48 oy Croot S M S RMCE

%sﬁn@m@bﬁ% Phe wgaw&?tbg cét@ G288 dne VX BOS Uﬁ@kme-

respir eCtIO and exertion.

ass@&@t&dh@bﬁj—ﬂégulﬁw fushsers of phﬁmtypnmﬁlaﬂd)rs”l“éﬁs dhlgals are assomated with
equi val ently, "autoi mune di sorder

1L 0o RO IGNCST SYCNER et OFoe1 TH 3 SAsEPPE gt

R S, 018 SEHE ) 0 AP TNEE, FhOmh e

prodk Rl BRlhRERE dEHInRinARE hnimem ﬁfﬁﬁﬁmtﬁﬂlamsl dhamsterized by
or gan-speci fi c and organ- nonspeci fi c ‘aut oi nmrun

imsunoglobnlineclatis switskisg kagq}’@én Picey | T -repBRgeAn aifP%ﬁé‘Psé@ated with
delgyv{ ﬁ@ﬁg{/% gge%% t? fxgd hhidedisa¥S T EiE Bhd HBE& induces primarily

sclerosis, atherosclerosis,
hum0ghl ﬁrﬁﬁlhﬁm?faﬁminylummknudoglehmlm clmtswmmgeo B enklg&1 in mice.

Thg lalslt(l)boldr}]f(isol%}gpees a\s/\gotcg(t)e%ltmth IIIM responses generally have good neutralizing and
opsonizing capabilities, whereas those associated with Th2 responses are associated more
with allergic responses.

Several factors have been shown to influence commitment to Thl or Th2 profiles.
The best characterized regulators are cytokines. IL-12 and IFN-y are positive Thl and
negative Th2 regulators. IL-12 promotes IFN-y production, and IFN- y provides positive
feedback for IL-12. IL-4 and IL-10 appear to be required for the establishment of the Th2
cytokine profile and to down-regulate Thl cytokine production; the effects of IL-4 are in
some cases dominant over those of IL-12. IL-13 was shown to inhibit expl;ession of

inflammatory cytokines, including IL-12 and TNF-a by LPS-induced monocytes, in a way

similar to IL-4.
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ankyl osi ng spondylitis, autoimune henolytic anem a,

Behcet's syndrone, Goodpasture's syndrone, G aves'
wale@sasmw;y2 Cui |l | ai n-Barre syndrone, Hashi nbt 0" SPCT/US2004/019714

thyroiditis, idiopathic thronbocytopenia, nyasthenia

gravis, pernicious anem a, polyarteritis nodosa,

pol ynyositis/dermatonyositis, primary biliary

sclerosis, psoriasis, sarcoidosis, sclerosing

cholangitis, Sjogren's syndro¥e; system c sclerosis

R e T Y [ ——

foxgc{cﬂ{bgli@rq?:%gﬁh&inﬁ‘a&irm%oﬂhsﬁ?s?ﬁ?e Abtafces A6 leHB&ive amount is a

cer ne conpl ex-associ ated di seases. As used .
thdrapeatiogllyt difectier amsotint a Actberapentidal e effi¢oviak emopyt, 1s anyameunt that is
refer to.a condition. in whi.ch.abngrnmally repli cati .
nefeGik obforigeE o pisiad o it Ak P Py FPohtitn o subjec.
The RB&tvel dninB iR jaR¥ partidilar gplic@ionCan vasy depeRdihg 0ABhichofactors as the
non-mal i gnant cancer. Cancers or tunprs | nclude but .

disgass ongenditien being treated, (thepartiearagentheing admypisteseds fhecsize of the
br east ; ' . O d ' :
B0 ne SRR MRk o AfERlon, I dARE L IRIPn (E00 fan
empiricaltpdbiermias cley effdctive armpiritio b ipatticniao pgens mithout necessitating undue
 eukem as; |ynphomas; |iver cancer; |ung cancer (e.g.,
eXRETEPSNAHON, and non-small cell); nel anoms;

neurQhlsashQBRS“orafi %Ae&ﬁ)ﬁe Bdfers %Y fhin@fol6 Qi@&li?}r mediated hyperacute,

pancreatic cahcer; prostate cancer; rectal” cancer;
acute,ralchfonicinpyy tcatissae pr emas denined fedth asawrce pther than the host. The

testicul ar cancer; r oi.d ngcer: .as well.as other . .
tergihs SishaeeSnbC e o BB e et it pg W o rejection of
bothElBglaftt afid xéoghFRd herein, the term"CpG DNA" refers

to an imunostinulatory nucleic acid which contains a

cyt dsiused kareini the tgrocjimaung splotefare to 2 eall longdngiigdhe fmmune

i ch is unpethyl at i ,.
ol ot R A I L AR R G
KilRX (K pEAIB] grahloddtés, npdtophils nsacedphagesmBnodlads, dédalsitic cells, and

6, 194, 388; 6, 207,646; 6,239,1 16; and. 6 %}é& ,37% d
spesiabipedsionas phens ofhe Enegoing entplasmacyoit depdatic g Jsnplgama cels,

; / 1, and W09/ 56755.

Nléﬁﬁ%eﬁe?%%dcc nt%énlég %gﬁpgﬁéég%? 2’ese pat ents and

publis skebhepeih cthe teamdlimeame comples™ refers iy anynooy yEateaineliding an

hy reference. The entire i osti, atory nucleic .
antty S B s BTGRP S O RSl g Sbodintent the antigen
is %“WM%‘?‘( ed but at least the C of the 5 -CG 3" nust

e unnethyl at ed.

Yy L
As used herein, the term “immune complex comprising a nucleic acid” refers to any

conjugate including an antibody and a nucleic acid-containing antigen specifically bound by
the antibody. The nucleic acid-containing antigen can include chromatin, ribosomes, small
nuclear proteins, histones, nucleosomes, DNA, RNA, or any combination thereof. The
antibody can but need not necessarily bind specifically to a nucleic acid component of the
nucleic acid-containing antigen.

As used herein, the term “immune complex-associated disease” refers to any disease
characterized by the production and/or tissue deposition of immune complexes, including, but
not limited to systemic lupus erythematosus (SLE) and related connective tissue diseases,

rheumatoid arthritis, hepatitis C- and hepatitis B-related immune complex disease (e.g.,
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CpG DNA i ncl udes both naturally occurring

i mmunostinmul atory nucleic acids, as found in bacteri al
wWoAsaom7pl asm ds, as wel | as synthetic PCT/US2004/019714

ol i godeoxynucl eotides (CDN). In one enbodinent the CpG

DNA is a CpG ODN that has a base sequence provi ded by

5' -TCGTCGITTTGTCGITTTGICGIT-S  (ODN 2006; SEQ ID

NO 1). CpG ODN have been further classified by

structure and function into aB9keast the foll ow ng

three classes or types, all of which are intended t
crieglebiipaminsRehesl’s Hindrame av@armnea@%mrée ?@l@ag ad pasculopathy

asgéc?%ﬁ%@%@ ri %gg?%gr?oms@?nu gltq ticnlrxglﬁgll ;(&e ODN and

g har Acusd ihsteirg &irhmuaateficehey Befeed fosa chmsm dedrtler ibuthich the
sup]%pﬂg Jtérlnlpggeggyg‘ieg{ 15%%![ %Jpvf{f;%)ﬁlll M‘g%’g eég o og’é.(g{ it t@)éﬁﬁi be useful
to (%)B?B%@hl&]%&esdmﬁ%é 1R Betdr @Qﬁhpl@ I&Pél‘irﬁﬂhtecﬁ'\tumr or cancer (e.g., tumors

I ncorporate a CpG notif, include a chineric

ofnlmbsqahnwngs(c gr, /smhkbsplh@mcbnm-malbcqélamm é)reaah grostate, colon, as well

aracteristic ivate NK cel
os RS R PP “GLT T oL gt Lo 51 D PuE, TREHRRunodefigiency can
beQfcqhiFd 6 ibétn Héongéni@Lt i vate or onI y vveakl y activate B
cel'l s. An exanple of an AcI ass

5 @@s@ BT TSI TeclSes tasieed espenyg in 2 subject”

AP Pl MO LD Rl et

0S p oro
aann@mms)smﬁhla@hhalmc acidoSatlereap@s&; 1n|chldb,udlehca1t Vihotatign, elaboration

phosphor ot hi pat e bac
Of@{%?(fm?r lgllogl?leg géc? k@g&%ﬁﬂ&%‘@"g@’&%ﬁ exgi;?amg? 8f immune cell

suffaRARtiGain rﬁ%@rsa‘?ﬁl/‘fﬁ@ bl&g’wﬁg Gl lcEinR R bdadd Sdtivety.

expressi on of N-a. Ccl ass ‘CpG ODN have been
des cAs Uped hereor, ﬂMampﬂ ‘Gnfeptiony At eguidlaptly, “ipfectons disease” refer to a

co Io%lgnat PT‘ 200 /0148976. An exa P?“?’&f)ﬁl %%géﬁ%g%ﬁ ¢t in the

blo¥d Bin Eﬁbnﬁalfyeéfélﬁlé/tl@sfuetolﬂ QoM il€ taspatmeit ofpGulgedy, Infectious
see al so Vol J et al., (2004) Eur J I nmunaol

ormszmmﬁagems m@m wirasses, hacteriay fusig.ed pri@siEss The tgyp cgpompass
er A gl ycoproteins that act
“ﬂ%ﬂ‘i‘ ?’Eéﬁ tl(ragﬁgg(&%ggglsﬁsg receptors to affect
t h e A akeherein tHel terih FipAata Iitdnfuuél ﬁdspme’éf'efbﬂs eEo ammtype of immune
cells. Cytokines include. in Ierons
respoRes 1o eE3B FRBIOEE RSl FHEUIATPAYTE? Biik Gﬁ 3{%%@ immunity,
wilgth B a1 UnBis e Aldanfall G HaflSinkdmefisy, ’mvolves principally neutrophils,

granulocytes, mononuclear phagocytes, dendritic cells, NKT cells, and NK cells. Innate

immune responses can include, without limitation, type I interferon production (e.g., IFN-a),

- peutrophil activation, macrophage activation, phagocytosis, opsonization, complement

activation, and any combination thereof. ‘
As used herein, the term “self-DNA” refers to any DNA derived from the genome of a

host subject. In one embodiment self-DNA includes complementary DNA (cDNA) derived

from a host subject. Self-DNA includes intact and degraded DNA.

As used herein, the term “self-RNA” refers to any RNA derived from the genome ofa
host subject. In one embodiment self-RNA is a messenger RNA (mRNA) derived from a
host subject. In one embodiment self-RNA includes ribosomal RNA (rRNA) derived from a
host subject. Self-RNA includes intact and degraded RNA.
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chenoki nes, as well as others. Various cytokines

affect innate imunity, acquired inmmnity, or both.
w@ydoskotees specifically include, wthout |im tBCT/082004/019714

IFN-a, IFN-b, IFN-g, IL-1, IL-2, IL-3, IL-4, IL-5,

IL-6, IL-9, IL-1OQ [IL-12, IL-13, IL-18, TNF-a, TG+ Db,

granul ocyte col ony-stinulating factor (G CSF), and

gr anul ocyt e- macr ophage col ony-stimul ating factor

(GWt CSF) . Chenoki nes speci fi cé@l‘y i ncl ude, w thout

l,V: g‘ & {BSleg gbrg;n;thgeée%r? Bélu% cg’ réfé?WWEéﬁe %ﬁiglgjﬁ dlﬂi\?&g_e?bodiment
th/BsHje TR d@misaft + InTorR@mitRdineet kife suBjechis adahmgoiln ather embodiments
intdo one of two cytokineassoci ated, cr.Qss-regul ator

the siget g omonphiana Yasebraterynimal, inphgdingyRyithout limitagion, nof-human
associated w . - - . .

LT B, o PSS 1 e s
| L- 4As hided herelr, “Subjdct haking br dt@sk lof déa:lopdhg TER-mediatedw

. levels of TNF-a. The Thl b t bot h
RO EBIRHOR (SO TS KRBTSR Ar 3 Tk i DO LRR{O § BAMP or other

Tlflt'gg@rﬁit erized by imunoglobulin class switching to
g&Zain mce. Thl responses can al so be associ ate

Wi seledenin, iyl essaiey aBAaHOBEI LR refe (0 any
| Sease. i . . -
i £ mio] AR SR OY vk P dleh iR R ogmiton recepto

prb@fas OAR| OGLR 10) Kiheéh reddii A Pakogey-atsooiaydanoleadagiattrd (PAMPs)
with Thl responses general |y have good neutralizing
anglrat as_rll_cﬁg signaling depenss i npate Imppaitead LReb@eridsshared
wth. [ espo r [ ' | i
ettt SRBEIRE ol 7 °RLELTA (R el i s
ledifd-HENfepeft AT dnbRBiInbiane dbinain arkhéh intraéelluts (cyfopladneis} domain that

s TR 8 EL Bsnelb. ThES el dgLarp et iised BfifudfofiRs
I L- 38,50 ?&B d Lxgm%ogacﬂf QAUGIEOTOr afitéh ddrfintlg kKREWH ihdéﬁn TLRs are
positive feedback for

_ IL-12. IL-4 and |IL-10 appear to
avhitablefroinrpeblié databases exhabGesBandnt Siofilatlyienurieic ajd ard praino acid

profile and t own-requl ate Thl cytokine o EOTAN
R TR e i e
puBPQ ﬁﬁ??iseé tethding! GenBaniaposdkampld, Autlsieidbid an@epiifs a¢idBequences

of 1 ntlammatory cytokines, including IL-12 and TNE-a )
fobb{mhﬁSId 5 LR GFHR Hoao by famd as GeaBapk acsessiompunpbsrs AF24 7304 (coding

use erein, . "effecti " .
reglﬁgtqungxqger&lgkegggifelg%-%%ﬁf?rm@:'l Ig}ﬁaf 7§(533f ﬁFe%péc%v@l@ly NUTR{Ocid and
amino acid sequences for murine TLR9 (mTLRY) can be found as GenBank accession
numbers AF348140 (coding region spanning nucleotides 40-3138) and AAK29625,
respectively. The deduced human TLR9 protein contains 1,032 amino acids and shares an
overall amino acid identity of 75.5% with mouse TLR9. Like other TLR proteins, human
TLRO contains extracellular leucine-rich repeats (LRRs) and a cytoplasmic Toll/interleukin-
1R (TIR) domain. It also has a signal peptide (residues 1-25) and a transmembrane domain
(residues 819-836).

Nucleic acid and amino acid sequences for human TLR8 (hTLR8) can be found as

GenBank accession numbers AF245703 (coding region spanning nucleotides 49-3174) and
AAF78036, respectively. Nucleic acid and amino acid sequences for murine TLR8 (mTLRS)

can be found as GenBank accession numbers AY035890 (coding region spanning nucleotides

59-3157) and AAK62677, respectively.
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for achieving or promoting a desired outcome. In sone

instances an effective amount is a therapeutically
wetdosobieve anount. A therapeutically effectivePenosmn4/019714

is any amount that is necessary or sufficient for

pronoting or achieving a desired biol ogical response

in a subject. The effective amount for any particul ar

application can vary depending on such factors as the

dlse?sg or cogdition bei ng trdhted, the particular

agen ei ng, adm ni stered, the size of '

t he Nucleiciagid agel amigo 2f1¢ sequendss f‘tr H}afliﬁﬁ& @3@“% tan 6 found as

X . ¢ : - .

O Bl Bl e 7 R g e 2% and
ARP6OLSS, teapéatiyelyn dNueletoqad ambarniapiaoid. seguengessier pwriap JLR7 (mTLR7)

caﬁ%é&&lf{;ge@gngcagg é?gegs:lgl;.: }SW”tBﬁ"rr:g W%?%{Cg) {éllg%f?élgtg %@aglﬁﬁg nucleotides
4REIAN aﬂ@mé]sg@‘s@cﬁmy_ce ot her than the host. The

termthus enconpasses both cellul ar and
ant i Nodyic meidizatl athinajcid ssavpoces forumanld R3(hdER3y rarppe found as

bat h . al | ografts.an . ‘ ' .
RS bR R OPEeS e By SRRl 22810
arld"R! MR 33 56 respectl Vel Meudléit baid iand hméle aFid saqpéroey fozgnyrine TLR3

cells), B yn‘ghocyt es (B cells), nat . kill & (rNKg) .
(hFERB3 carghesfound ay SeaBankegeqssion PP%‘P"E%:&&%BH%{?& ing YCgion spanning
R P4 A e o1 o dendr i

cel | @hilphTERd is ebigsitousiyTexpiesed] WEER2 And-Rd/anst ohli RS are present in

I ynmph t L). As d h [ "y
meuHey bl B PGl AR T gt dondt g Ml B, 2000/
LARc B 874080 ReRE dubGidtions Rporet iyt KR BINTLRGIKTLR®, hTLRI

one enbodi ment the antigen is an autoantigen As used.
arkletf FiR1L0 drbpresent im himanRBeeds nifwasn bR and hhhRY apg pregsnt n

N
hEORE Bt hiTERONHubREYELRE) 8o Wewdr &dpped@s ndt todeteapressed in pDCs.

antigen can include chromatin, rjbosomes, s I

nucl Aamepbersaifiies privisflapmatory igrisyk] gepémnafﬂmfaxairly, TLRs
S SO A0l U5 oL i T o
PCOHRBIMNRE applidatiéns PCT/US98/08979 and PCT/U S01/16766. Intracellular signaling
mechanisms mediated by TLRs appear generally similar, with MyD88 and tumor necrosis
factor receptor-associated factor 6 (TRAF6) believed to have critical roles. Wesche H et al.
(1997) Immunity 7:837-47; Medzhitov R et al. (1998) Mol Cell 2:253-8; Adachi O et al.
(1998) Immunity 9:143-50; Kawai T et al. (1999) Immunity 11:115-22); Cao Z et al. (1996)
Nature 383:443-6; Lomaga MA et al. (1999) Genes Dev 13:1015-24. Signal transduction
between MyD88 and TRAF6 is known to involve members of the serine-threonine kinase IL-
1 receptor-associated kinase (IRAK) family, including at least IRAK-1 and IRAK-2. Muzio
M et al. (1997) Science 278:1612-5.

Briefly, MyD88 is believed to act as an adapter molecule between the TIR domain of

a TLR or IL-1R and IRAK (which includes at least any one of IRAK-1, IRAK-2, IRAK-4,
and IRAK-M). MyD88 includes a C-terminal Toll homology domain and an N-terminal
death domain. The Toll homology domain of MyD88 binds the TIR domain of TLR or IL-

IR, and the death domain of MyD88 binds the death domain of the serine kinase IRAK.
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nucl ei ¢ aci d-contai ning antigen. As used herein, the

term"immune conpl ex-associ ated di sease" refers to any
wale@saswrhar act eri zed by the producti on and/ oPCT/USBO€019714

deposition of imune conpl exes, including, but not

limted to system c | upus erythematosus (SLE) and

rel ated connective tissue di seases, rheunmatoid

arthritis, hepatitis G and hepatitis B-related inmune

conpl ex di sease (e.qg.,cryogl eb2ti nem a), Behcet's

syndrone, autoi nmune %@onerulonephrltldes and

IRAK mr@gawat}l ERABG veltiehiagls #3An enérypies dip ablegst two pathways, one
IeacPL ég!?tplﬁ oW&%s&?@P nef?&&‘ N{:\slcél gr?&jar{&%e‘? dddin & to actlvatlon of

i Ci ency 0 a diseaSe or disor

Junhihg |Fo§ hgenstbtes 6Cthe Sctivatd PeotsnST @LP- Ilﬁtrmbrlﬁtw’iﬂhm@ﬂfalﬁgly
i n nor nal capacity or in which i1t would be useful to

Agbaton af Nhp{Evolyes mm@vat@gpéfféé(ﬂo& megbapoighe BAP 3 kinase

OFABRY By, o B inSienart B i bR byl i Mpading to ts

deg}/aﬂﬁﬁon HEaS s%c‘&ﬁ&ﬁ‘B?SJF% the ﬂﬁcl&%l | AR 2a@8'6 Jun and Fos is

ar cl nonas an sarcomas) or an infection in a subject.
belibeed toinvobebe¥ AT lanasy kumsest(MﬂBﬁKs):md MAP; kinase EBK, p38, and
As use eln, "i mmunost i nucl ei

i nngls tsI%gh Q{FGGB lagg 62}1 grejipvalved Jp; chlatfolﬁ}ijéa't@%r?%fglpélon of a number
of g(gﬁ]ﬁﬁﬁﬁﬁé Fes# Qﬁe% fn@uﬁg@?@%@sﬁfkr Vs n‘:ﬁ&)ﬁfﬂle%ﬁc[‘costlmulatory

ni strat o the su ostinmul atory
maolealles. cSea(AdérenSAodt al. (@Qﬂ@m%sme AQ6: 782> 7; Hiickeobiet al. (1999) EMBO J
iy git tion, elaboration of cytokines, chenokines,
189‘%(9 Wid- f act ors, or immunogl obulin; expression of

' nm-Kbeus@@ héreft! EﬁeqeﬁnsaeItLR/ﬁédn@“ aﬁ@reﬁﬁfvﬁlent_rw "11@5}%1 for a TLR” and
skew ng; and ¢linical disease activity. As used

“Th& sigmaling hgortigt? rrsfet fnd molscule;' othq:rdhaleq singly n@ﬁwiﬂ according to

Fo{‘ﬁ?%??ﬁgﬁ@ SS?ES as?(?}{l 8? g f‘l-é)rélﬁ]%lacl)‘}' ciu (%lﬂlré or glum&nle%lecule

acEREias té tHeGnRMBiVA tthatﬁn&faetsbﬂlwﬂy@r md'\reatly} avitted TER through aTLR
sterile tlssue or norrmémr sterile conpartnent of
domgh] tber thany EER ferangng sndusessT laRanedipdent ¥enatiey de one >embodiment a
n T e
Tif 885 RS b, Len8 TR ?‘a?ﬁ%f’s@?? i Ty embodiment
a TR Hegqprl rﬁfers%) auaeldcile pthenthah heatueal highndofd ELRperpne molecule

I T T RN TR, (T A
o g e e i omuni ty, (volves |
y, involves

pri higames For nmeaxytbuopéti dllsgf the TLRs have been described. For instance, it has
been reported that TLR2 signals in response to peptidoglycan and lipopeptides. Yoshimura A
etal. (1999)J Immunol 163:1-5; Brightbill HD et al. (1999) Science 285:732-6; Aliprantis
AO et al. (1999) Science 285:736-9; Takeuchi O et al. (1999) Immunity 11:443-51; Underhill
DM et al. (1999) Nature 401:811-5. TLR4 has been reported to signal in response to
lipopolysaccharide (LPS). Hoshino K et al. (1999) J Immunol 162:3749-52; Poltorak A et al.
(1998) Science 282:2085-8; Medzhitov R et al. (1997) Nature 388:394-7. Bacterial flagellin
has been reported to be a natural ligand for TLRS. HayasthF et al. (2001) Nature 410:1099-
1103. TLRS, in conjunction with TLR2, has been reported to signal in response to
proteoglycan. Ozinsky A et al. (2000) Proc Natl Acad Sci USA 97:13766-71; Takeuchi O et

al. (2001) Int Immunol 13:933-40.
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granul ocyt es, nononucl ear phagocytes, dendritic cells,
NKT cells, and NK cells. Innate i nmune responses can

WO nipscoam72 Wi t hout limtation, type | interferoPCT/US2004/019714

production (e.g., IFN-a), neutrophil activation,

macr ophage activati on, phagocytosis, opsoni zation,
conpl enent activation, and any conbination thereof. As
used herein, the term"self-DNA" refers to any DNA
derived fromthe genome of a host- subject. In one

enbodi,nment. sel f- DNA i nel conpl enent agy -

oy v RECy Hes oo Ro BRI RENamIAl Tiiahi H et al.
BVI0YRELAS S0 NAS; Bifuet SREaln €100 NPrdctieart £Edd S5 efsit-FNIY37-42. CpG
refers to any RNA derived fromthe gﬁznone of a host

D). enchich inglugpebastasiad Pivh endssintheftBDN A withfeGsliprsdqotidsgin which

. ' : i o i | :
LIS DR U S AO WRlt ot
habdolieagjes also r&ehfly Rigarted deirderlingthacTL R sigddrgadadccur in certain
RNA. As used herein, the term"subject” refers to a .

PP uBYRE HSCAFGSHRFOSPPRCIN AT ENBG BP RIS 081 BY I8¢ 23 chyomatin.
g@@ﬁ@&er BA QNE200D0MMRY]1 619988 UDRCH d SroAddd 8RB it dppears that TLRY

ther enbodi nents ‘the subject is a non-hunan
cazrsigial bt respomiseril selfion aburdelfigycleicahidueither N Aor BNA, when the nucleic
non- human pr.i mat. | aboratory animals, |ivestock,
TSR At TS SAleHh oy ded ok Sapr SRS, o
used ResBilfit waLbpREd tha\teAsin MhiRizoduisdinicofpoahdliaving antiviral
TLR-medi ated i mmunostinul ation" refers to a subject
@Yy et ligands oBTLRY ard SLREx Plsaumid ebala(260%PVerrmppmgf 3:196-200; Jurk
TR L . hedeeitTh,; : " TalL -l i I
b B3O8 R ORI e DS TRl s s sevators o
Bimand @il Myitheitigirall aad ahtituator praplettiesc disigrmanoptmgeafromnvildtype and

tt [ nitj . t tei TLRI. -, TLRI.O),,
s e seter et (RE SR AL
ﬁn{%{mdy@ﬁ %ﬁ%&%ﬁ@?/ éﬂ(@@),sl'rlgﬁ‘&l thRGr B&EEBN R tor (TNPN R Einterleukin-12

epti'des share a characteristic
@L¥12) bnd sctivhtNF-r8l ande i wildigpe calsgédnsistent with activation through a TLR.

b BE DL BRI ol 8 SHEL b it L7
SR L 6 oFE DAL IR T sl
Ihladditiohiuthk énidaasiuincinds fdieml dose-degagentmelsiefasionaff kplenic B cells
z{n%nthg g(:rtlrvgtr}ct)rll Xf ilt(l{}gc\:lgﬁupalfl g&%al?nLch?asgafd%s in cells from wildtype but not TLR7 -/-
mice. Luciferase analysis established that expression of human TLR7, but not TLR2 or
TLR4, in human embryonic kidney cells results in NF -){B activation in response to
resiquimod. The findings of Hemmi et al. thus suggested that these imidazoquinoline
compounds are non-natural ligands of TLR7 that fcan induce signaling through TLR7.

Recently it was reported that R848 is also a ligand for human TLR8. Jurk M et al.
(2002) Nat Immunol 3:499.

It was recently reported that ligands of TLR3 include poly(I:C) and double-stranded
RNA (dsRNA). For purposes of this invention, poly(I:C) and double-stranded RNA
(dsRNA) are classified as oligonucleotide molecules. By stimulating kidney cells expressing
one of a range of TLRs with poly(I:C), Alexopoulou et al. reported that only cells expressing
TLR3 respond by activating NF-xB. Alexopoulou L et al. (2001) Nature 413: 732-8.

Alexopoulou et al. also reported that wildtype cells stimulated with poly(I:C) activate NF-xB
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avai |l abl e from public databases such as GenBank.
Simlarly, nucleic acid and am no aci d sequences for
WO 200500870 LRs from nunmerous non-human speci es BEBUS10840019714
avai | abl e from public databases includi ng GenBank. For
exanpl e, nucleic acid and am no aci d sequences for
human TLR9 (hTLRO) can be found as GenBank accession
nunbers AF245704 (codi ng regi on spanni ng nucl eoti des
145- 3243) and AAF78037, respewbively Nucleic acid and
am no aC|d sequences, for nurine TLRO (nrlL can be
ang prgAuceatlappsink crekivsslof. Hahbepd m&gwx feasthe porgesponding
ni 2
resp B PR s DU SRR Aot il B RS el esponded
eqtﬁyﬂ&ﬁlyammhitmei atfls anesisinae &shm]poly\sarchhﬂldea peptaloglyican, and CpG

dinlt}glgnt LY A0 75 ﬁ?ﬁ)&éi&? o g?r}gécaég? t]hg%t léfqggt%tgle pro-tlclirlie is involved in
dsRI@MQh&\Fc'eﬂ bFJHuEﬁ‘&?@ft cgt&léi%?%}ld %ﬁqlf&aﬁ‘yé G384, Glthough activation of
Tol I' /i nterl eukin- I R) domai n. al so has a

NF 3{&3 mad MAdbkindses @rearsit dffeeiedl, aﬂﬁcatmlgdhmnbt patbwasifoathese cellular
36
res BT A ORI O AL Pramones (BN L5 miiy hotsea fu)g iRibast defindc bgainst

virgefBank accessi on nunmbers AF245703 (coding region

spanni ng nucl eoti des 49-3174) and AAF78036,
r espeosddieirgin, Nieell skpressingia hB” aefersdo any delkwlmé IEpresses, either

nmur i . LR8,. (mr a
narigdlly B SRl Fob PoTE 8RB0 Bt L s 03t fLR protein ora
fragibélt eidréstRapdbie Stlinduciggal s@ﬂd‘{ﬁﬂ €kponse to interaction with its ligand.
am no_aci d sequences for

ectively. Nucl eic acid and
Genaptinthw ERICtioRALF Vilhincide blgad 2. RoliBanshindiog dgmept of the

oA AP SRR SBERRATAPAF K i crni

of iartaetng oiith ahetheeTickk horhotogyl‘dbmlam-éﬂnmnlﬁgﬂib]?ﬁcptmne beMyD88. In

varkogh PBROQ AR LG Bb] o 5 NOT et TR A-AHReBOPEI LR 1, TLR2,

C i d sequences
T ARy AL N TERS) PR %é@ %H%S@é‘?%ensank

ac cIessrtam emboldenentNkt GO p66al (Idddismgturaldy exprespedhby agell.
t 102- d.NP_ 00325 ' .
b P L oSN B Rl BRRC T L Ml o
frorﬁ mﬁkﬁﬁ)mlﬂﬁ Ble iy el hinEk 1 FEPNER BE AQCESS ICTL-DSBYD Ehss cell line was

AF355152 cod| ng region spanning
established from the peripheral blood of a 61 year old man at the time of diagnosis of

multiple myeloma (IgG lambda type). Matsuoka Y et al. (1967) Proc Soc Exp Biol Med

125:1246-50. RPMI 8226 was previously reported as responsive to CpG nucleic acids as
evidenced by the induction of IL-6 protein and IL-12p40 mRNA. Takeshita F et al. (2000)
Eur J Immunol 30:108-16; Takeshita F et al. (2000) Eur J Immunol 30:1967-76. Takeshita et

al. used the cell line solely to study promoter constructs in order to identify transcription

. factor binding sites important for CpG nucleic acid signaling. It is now known that RPMI

8226 cells secrete a number of other chemokines and cytokines including IL-8, IL-10 and IP-
10 in response to immunostimulatory nucleic acids. Because this cell line expresses TLR9,
through which immunostimulatory nucleic acids such as for example CpG nucleic acids
mediate their effects, it is a suitable cell line for use in the methods of the invention relating

to CpG nucleic acids as reference and test compounds, as well as to other TLR9 ligands.
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nucl eotides 44-2761) and AAK26117, respectively. Wile
hTLR is ubiquitously expressed, hTLR2, hTLR4 and

whTRBomre present in nonocytes, pol ynor phonuCP@RIS2004/019714

phagocytes, and dendritic cells. Mizio Met al. (2000)
J Leukoc Biol 67:450-6. Recent publications reported
that hTLR, hTLR6, hTLR7, hTLRO and hTLRI O are present
in human B celI's. Human TLR7 and hTLR9 are present in
pl asmacytoid dendritic cells ¢(gbes), while nyeloid

aﬁag;émg%f;%;@s hiog pogssicit crb G ednpi 1735 ol tne pas

egg c{ftﬁrﬂ%ﬁ%%l d it {Ehfh REAcd B r&UTRl T iNarkers Sidhel/GDT11 CD86 and

TLRs share honol ogies in
I(—I%AE?R%M mpb@senb cpdimmiansama Exmeduito This has beehobastvsg py flow
omai ns.

bl
q!;@mﬂgg angysyof glﬁ&e@gw Lég i@g@éhc ?xﬁ%tﬁ%%s Jrpvided herein can be
J—:d ﬁ%sg‘iﬁﬂ%’\ghﬁgﬁf sERGia 8l sit¥act sk RRPREsIGIE Aed fatigut, in

S|m and tunor necrosis factor
adeln:t&pttoror asplecd aff chdmbline or cokinRprEctien prether regloytsdgscribed
e?l” tic re4 roles. Wesche Het al. (1997) Inmunity

ifedzhitov R et al. (1998) Ml Cell 2:253-8;

AdachThdReMIBD26 CAPRE) hdsatsorbety fcﬁmdwfeﬁmnd@wartam satall molecules
al. (1999) Immnity 11:115-22)
mahldmg m@@mqlgn@hneg@mmgnm kor e)éqm&e,llgggaatle% ﬁé@?ﬁ\p% cells with

&2 2ol ifk Ao b AREMIGL Altmb) iHRARS W IHF.200knd IP-10

nown O I nvo
gxeﬂuaﬁ)nt I IR REdeat bémsmpcbrted tmatrwepncmatasgmmmmnulatory effects

D oo 5l o

%@];82?% c%fg %@alk&eyﬁgeés&vﬁgR‘? Qs %%Vl(ﬂﬁlyﬂfég@@étpﬁoe fhormal human B cells.

tween t TIR domain of a TLR or IL-IR a
| RAK ThéREMIicelt lineean bt used is unmedified forpy orjipagoqdified {erm In one

!@nR@cgi;lwpwaﬂle%}ﬁ}ﬂ %ﬁeﬁ%ﬁr%ﬁ{%l S a%&la?% Kgféeﬁ'}ntruct Preferably, the cell

g%@b#{ CoRRicRd WitethE @édorlepodsagst. dberéportef cdlsbast genmalsly includes a
t he R domain of TLR or ILIR and the ath domain o

PipBREerhi catling sequercgtand @(mbiaﬁermiatmélg@} dllfégsgquence can 1nclude
é%ﬁ?%ﬁpe{{% %eril?gtfe #@wg%ﬁnﬁﬁinﬁmf%kﬁzﬁﬁe ?eng lucxﬁerase alkaline

ways, one | eading t
g&{) Pﬂﬁﬁsleoﬂet@-fgalta&@sﬁﬁs’%[lslﬂbﬂapiphemccﬂametghrahiﬁfeme §OAT), secreted alkaline

not her |eading to activation of Jun a
plﬁospha;a@g@t!c NE:; b_;plqulgesger*ee niar{?q(l;ée £y gfeegﬁ'gxgresﬁr}t gﬁoqu (%FP U.S. Pat.
&%%,%I,B@W, l:tX.-), a surface-expressed molecule (e.g., CD25), a secreted molecule (e.g.,
IL-8, IL-12 p40, TNF-q, etc.), and other detectable protein products known to those of skill
in the art. Preferably, the coding sequence encodes a protein having a level or an activity tha
is quantifiable. -

In certain embodiments the functional TLR is artificially expressed (including over-
expressed) by a cell, for example by introduction into the'cell of an expression vector bearing
a coding sequence for the functional TLR wherein the coding sequence is operably linked to
a gene expression sequence. As used herein, a coding sequence and the gene expression
sequence are said to be operably linked when they are covalently linked in such a way as to
place the expression or transcription and/or translation of the coding sequence under the
influence or control of the gene expression sequence. Two DNA sequences are said to be

operably linked if induction of a promoter in the 5' gene expression sequence results in the
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Activation of NF-kB involves the activation of TAK-I,

a member of the MAP 3 kinase (MAPK) family, and IKB
whemwasesr2 The | KB ki nases phosphoryl ate | KB, |peruszyos/e19714

its degradation and the translocation of NF-kB to the

nucl eus. Activation of Jun and Fos is believed to

i nvol ve MAP ki nase ki nases (MAPKKs) and MAP ki nases

ERK, p38, and JNK/ SAPK. Bot h 44~ kB and AP-1 are

i nvol ved in troll the t
wersEiR P P SSIFE AAGS MAHE] Ui JGHER ebTGh e fwo DNA

s G Gt L O B R B B B rfor v

theability ome ProridtBIedichGo ABES tBtranksripticcofithe edding sequence, or (3)

intérfos vigh oS O vt VA e ) B8 Db B protein
Th‘%gg% %B%?% sSioR 'I@ddenE@bv@ﬁlH'b% @Eﬁgrthﬂ@d t®a beding bukbno¥! iKthe gene

erein or Qiﬁ;lmar am no qui noline or
expojessivazeduenee wateatapalde afefecting dranssriptien phihatieqding seanence such that

e SR R A PSR Tl v

TL R R ednsbdshantah coding beyquene refebodi amicleidacid Rdueganmding for
is a natural ligand, i.e., a TLRIligand that is

a finetippal TL&. InsomAembRdioeAntcheodingrienusncy s Frlg pamglefea sequence
er than a natural ligand of a TLR, e.g., a
coﬁqg’éulrgpogfregpared by human activity. In one enbodi nent
t he ATdeR the affiffieealiyreckptelages Blffhatiogaldl LR gambs a célthat d;gas;not express

L ei Sd L
om0l Bucht BRI bRl PR By o7 Fobis

(A"f@@‘aif f'f{)@% n&-%r@ésqr]ﬁiﬁ TUR7 EERENSETILRY. As described in the
pept | an and 'l'i popept'i des. Yoshi mura A et al

exam;@aga)elaw Isnciumils cm Be tragsierBlyi agistablyl transfocted veith syitablggxpression

vecggggrg%gztcés s?élﬁ %Xlﬁ dA‘ 061118%}%2%16 %%@gﬁgﬁuﬁi TL(1979 %@RSS?!LRW:& any

cod&né‘tﬁ% tRdreoftNledriatlelyDWIcell that artifi l&ﬂ?)exﬁi&tssels ] functlonal TLR can be
811-5. TLR4 has been reported to_ signal

a celb@pmeesm the fogbonsd dL&maisiEmiiaanty hizbgeisyelovih e THR
030l et S B 2 S 1 (1950
388F&9.f§e Tn thagdtddsalf thd iagient ihvenlias, ebt&:d!lrthatﬁqmﬁctleldiy ¢xprépses a
ﬁmgtagral g{%\lllg plygggglyfa%[cab y tlignsfele?edacsenlthat expresses th(ezigmc::l’t}onal TLR.

Such a cell can also be stably transfected with a suitable reporter construct.

As used herein, “TLR-mediated signaling” refers to any portion of the intracellular
signal transduction pathway involving interaction of a TLR with a suitable TLR ligand and
engagement by the TLR of MyD88 or any aspect downstream of MyD88 engagement,
described above in relation to the structure and function of the TIR domain of a TLR.

As used herein, “TLR-mediated immunostimulatory signaling” refers to TLR-
mediated signaling that results in a measurable immunostimulatory response. This term
applies to such signaling both in vitro and in vivo.

As used herein, “TLR-mediated immunostimulation in a subject” refers to TLR-
mediated immunostimulatory signaling as it applies in vivo.

As used herein, the term “treat” as used in reference to a disorder, disease, or

condition means to intervene in such disorder, disease, or condition so as to prevent or slow
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1103. TLR6, in conjunction with TLR2, has been
reported to signal in response to proteoglycan.

w@o0ssk7A et al. (2000) Proc Natl AcadSci PCT/US2004/019714

USA91-. U 66- 1\; Takeuchi O et al. (2001) Int I nmunol

13:933-40. Receatly it was reported that TLR9 is a

receptor for CoG DNA. Hemmi H et al. (2000) Nature

408: 740-5; Bauer S et al. (2001) Proc Natl Acad Sci

USA98: 9237-42. CpG DNA, which-#hel udes bacteri aI DNA

and synthetic DNA with CG di nucl eotides in whig

tb«yd crpeleins of tmerersntatlew or halt hepepgrpwstpn; of, rte &%lmlnate the disorder,
r An% ere herein. Marshak-Rothstein and

é%ela‘? gues al'so recently reported their finding that

TLRO si gnal I ng can occur in certain autoi mmune

di seases in response 0 i Mmune conpl exes cont ai ni ng

Irgranasiirmd woprdvsleic Aci¥dbet ter EA et al. (2002) Nature

416: 59084 h&%Hf‘ “inhufbsRi nBERRSGcld” r@ﬂp@t@rasndcw acid molecule

TLR9 can signal 1n response to self or non-sel

thatcwhérccomtzicted veitht & eell @iMhe onmBNASY stime rindyses ﬂn@@lelé o€ thedimgnune system

resent ed a_Sui conte art
13 RedRIRATE E s e A P ot e §SpR 2 stilable means
K88Wh 3 Bnd G HAZRAHE B 1hﬂﬁdlﬁg®ﬁ%d§m&ﬁ\¢b Agagibineht' Flstimulated
activity are |igands of TLR7 and TLR8. Hemmi H et al

geoboprokiferatiomdiiisrentiati o npgTion, frasAIRsion I expregian ofygepe products
tlélgmJ S | re?sse‘hgc}% seérenﬂeg ¥ Qs%#{;lgt%{n{ \Qﬁﬁ arﬁ{xﬁ\l}lp ?cgﬁ)ag%xg%@ﬁ%g bffintracellular

of “rnmune ce
siglﬁhllﬁngﬁﬁﬂlﬁw sP@RY the Gke. Eﬁmemnmhagﬁ $mfouaecell hdivgfien include,
and eficient mce, et recently

without Ié&attqiilaﬁwﬁkk?nl %cm@%ea& (o Hns seqr?ﬁqutlwaamaﬁ'&buhn (eg.,

R Bl T R SR8 L T,

indductéry pel Iﬂ&ldaﬁtrans(tdﬁaﬁbxsbﬁﬂﬁinsm;btbnd‘attbrsa(bqurh\m thxugh a
TLR. Hemm H et al 42002 Nat UI‘E g%
Macr épFigieic aoidasis hf‘d%‘PWE‘ﬂé‘i%PqCﬁt Pgmegmds abthednygation, shall

r%%{?ge ?%gfj‘gge ofqﬁvcgﬁt ﬁggeq}?(?ﬁldgﬁl Jlﬁ}&le%?ﬁle bﬂnﬁ&&ﬁﬂ@%ﬁltg.muclelc acids

ul nol I nes t1on

czhmbe:lsa‘rzgiqmrrdmﬂubh&rahdﬂzﬂu c]‘e,mcxaﬂy éndiededdmnteo;id@ bi fuslentidomnits will
,oi pl eni c Is an the atL ra el lul ar
inefugeny RBe ea BN D 6‘8?’FY§ Qi edt é‘“ sl TLR7

dedxyriBbmftleokd€d, hEA ABSMARALINE. ST H%%ﬁﬁbiduﬁhﬁﬁléoﬁ@& or nucleoside units of
exgr ession of human TLR7, but not TLR2 or TLR4, in

tlieuwahlceami gamrbemakurdlﬂﬁeqccumn@rrr@s pitugallypcnErieg For example, the
onse res

ctivation res
R bl i BT P bt PRE ety B8 Buanosine,
tHyPﬂlﬁﬁé,%dllﬁaQﬁll g addition to naturally occurring 2'-deoxy and 2'-hydroxyl forms,

individual nucleosides also include synthetic nucleosides having modified base moieties
and/or modified sugar moieties, e.g., as described in Uhlmann E et al. (1990) Chem Rev
90:543-84. The linkages between individual nucleotide or nucleoside units can be naturally
occurring or not ﬁaturally occurring. For example, the linkages can be phosphodiester,
phosphorothioate, phosphorodithioate, phosphoramidate, as well as peptide linkages and
other covalent linkages, known in the art, suitable for joining adjacent nucleoside or
nucleotide units. Immunostimulatory nucleic acids typically range in size from 3-4 units to a

few tens of units, e.g., 18-40 units, although longer nucleic acids are also contemplated by the

invention.
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conpounds are non-natural |igands of TLR7 thatjean
i nduce signaling through TLR7. Recently it was

wo epenemd2 t hat R848 is also a ligand for humanPdL/B82004/019714
Jurk Met al. (2002) Nat Irmmunol 3:499. > It was
recently reported that |igands of TLR3 include
pol y(LC) and doubl e-stranded RNA (dsRNA). For purposes
of this invention, poly(LC) 248+ doubl e-stranded RNA

(dsRNA) are_ classifjied as oligonucl eotide nol ecul es.,
By &% 5qH %P?Fbmﬁmdﬁ]éﬁ‘ym@quﬁ‘ acidsare @ﬁg?fwgieaﬂéesoma YR cfeto about

i 0? &g(%%‘(gﬁqew 4nfl nPdS}L: \é)‘)ﬂic'a ?4. @aﬁ@ﬁc%‘ﬂu@l&oﬁ&eds.a L)Oligyoﬁ{?&{e&tﬁﬁs. composed |

y cel pr essi ng respond by activating
exdlisikaly oAdenxyribonueieotides are kerme@ 00 g)denkboxymudleatide? d2.-eguivalently,

Al exopoul ou et .. al so reported that wildtype cells
Ohg‘?qeeﬁiﬁﬁ&icle@&ﬁ%st@ I'y(1:C) activate NF-kBand produce

| nf ARNARL RHo¥timW RN A8Qeit laci indllides bdy of A AurhbEr ¢f different types of

whereas the correspondi ng responses of TLR3 cells were

immiugestiwatoryl nucleiparidse theludingspeeifigally immmmstigwigtery CpG nucleic

.r.e ded .equi.val ently it . dt cells 4n res
acifs R afioric aueonr e bl BRIFEB.G5 5 P prsRase
imfuAektinR4tbHafon-Gp@nielkis aoids \HEBBing evitiut likitaddredlethpated CpG

this adaptor protein is involved in dsRNA-induced )
nuglelp acide. oRich UG aridmesd Rl -Brrlercacts: erppsgidhesgyarious classes

I - . aF i . ‘
of Brh AR ER AR KRRl BT RiR0E 0 MR BLABR R R AIEAL

cel Ashised lieesipoths ésms ACpGamoleicacidtand] equivadaolyetiCpGEDN” refer to

TLR3 le.j [ j o
an KB THLA B ucleio il PhERSPEEEe AgyipsFRreanise L) Aicteotide, the
C B YuSs WhidhisGAnRXRN £8P €Phe &FREST CFY HiAéik ¥cids on immune

artificially, a functional TLR. A'functional TLR s

a
mofluletion kawgthieemdReribest @xtensorelyainfly.§gpasents suvbiras 4f.S Rgsose 6,194,388;

R ) N .
w@bgheast w0 DRI 0QaND-98/50H8MJarkdr WONSI567365. tThe entire contents of each

extracel lul ar domain of the full-length TLR and at
of thesg pateatsiand prblished patgntrapRrligasions is Qe@g{y@p@orgprated by reference. The

entyd P ARGy LR A s may e ymetated
butanlastithedtos theh®-dGBthuanelunbeRylded Thd CpG angete atidRequences of
the Trgion trbide ok Y ksketel PCEr Wl 75 GRABHRABHES Pat. Nos.
6,26ﬂ§4éﬂ?%& Q,Qé‘b,lﬂ’rﬁli. s naturally expressed by a cell.

In one embodiment the CpG nucleic acid has a base sequence provided by
5'TCGTCGTTTTGTCGTTTTGTCGTT-3' (ODN 2006; SEQ ID NO:1).

CpG nucleic acids have been further classified by structure and function into at least
the following three types, all of which are intended to be encompassed within the methods of
the instant invention: Type B CpG nucleic acids such as ODN 2006 include the earliest
described CpG nucleic acids and characteristically activate B cells but do not induce or only
weakly induce expression of IFN-a.. Type A CpG nucleic acids, described in published
international application PCT/US00/26527 (WO 01/22990), incorporate a CpG motif, include
a hybrid phosphodiester/phosphorothioate backbone, and characteristically induce
plasmacytoid dendritic cells to express large amounts of IFN-a but do not activate or only

weakly activate B cells. Type C oligonucleotides incorporate a CpG, include a chimeric



10

15

20

25

30

In one enbodi nent the cell naturally expresses
functional TLR and is an isolated cell from human

worosiopiee2 mnyel oma cell |ine RPM 8226 (ATCC CQRe1/B55)004/019714

This cell line was established fromthe periphera

bl ood of a 61 year old man at the tinme of diagnosis of
multiple nyeloma (1gG | anbda type). Matsuoka Y et al
(1967) Proc Soc Exp Biol Med 125:1246-50. RPM 8226
was previously reported as reqgonsi ve to CpG nucl eic
aci ds as evidenced by the induction of IL-6 protein

bagkdong, inchyder GRNich prdirdioriie ar reagly-palindropooregign andyare capable of

I ol.. 3Q, -16; Takeshita.F e . 00 Eur J .
AR gt (oA ino ARl B 1o TR o B cescrbed, for
ekdniisle SR pablysht® USS. YdienPh htedn Z0O3AI14BGL6 1 n order to
identify transcription factor binding sites inportant

for ereenkodiments ef e gmgntieny a non-GrG pudleikmeifris tsedt A non-CpG

nfFT0f oGPt BinincR IRy B BENR(a Qe el FRSERIER CoG moritin

its sgnamseorthas arGnthostif whichtconting uﬁhahszlﬁ&&,incdﬁeshidBe.c BUsene instances,
this | li.ne expresses . TLR9, f{hroug e ) ,

e PR wﬁhlaﬁaﬁﬁwé@ SAMFRINQEIERIPTRRY Ve dhpng other

intREn U uBkGTy RedtdS sulRdk M Re B be £hdiEmlAd ldnB\hoth] féhe art. In one

suitable cell line for use in the nethods o
emppdemeintdhe nal-E€pGrmyclerc @S sraunétbyleted (ipds nedeic etidr dms@ne instances
and C ounds,..as well .as to qther T .
R A AT Apd (ot nestfaipleSs BesRin shm ian ol G of the CpG
mbfBM&) withdig hikilg aRARE Hedl Cpd imRuheFiniRRDryORS6f ¥R6riBed herein and
upregul ate its cell surface expression of ‘'markers such
the arttD86 and HLA-DR in response to CpG nucleic:
aci ' A by fl.0o N
oyt aRChe RbESmebl i oBR AR ERRIAP ABEE mbth B Gpp puciciacia

havirighdsise prqaenaqdovidédby s CBIGPEGTTTIGTAGHI TPGTEE6TT-3' (ODN 2117,
sur face marker expression A

ropriately selected cell f 3
S@EP%?‘&%‘édwbﬁr,ﬂ%rewaP@tﬁ orethylgytidine)p| ace of chenoki ne
or o}y [ is J i: e
O RO RS B R AL il e T
imipemostiroulatry oudes padslinctide ¢idsaidiscks®d in publisled| REGT patent application

Pd’[ﬂ@bﬂ&?ggﬁl, gifede%é%qgc%lge%g (rgf:vylﬁo %3ﬂcdq§]')]cg§t%a hgx)'é?nng)l' r%ference. In some

. endBEHGRHR TLAM hudfi & RTPOMNGhsESATeAdR ﬁeﬁﬁhﬁoﬁ)?h@ﬁ' yﬁgac acid is a

IL-8, IL-10, and IP-10 production. | as recen
nuplgisracideysbich intludeaat lrest @nerpeliy dt seguénce andion whichi has hamdlegtide

cofbbiRbot BT T AT 05 R e 2 Bl a oy
sequence includes at least four Ts in a row, such as 5'-TTTT-3". In some embodiments the T-
rich nucleic acid includes more than one poly T sequence. In important embodiments, the T-
rich nucleic acid may have 2, 3, 4, or more poly T sequences, such as ODN 2006.

Non-CpG nucleic acids also include poly-G immunostimulatory nucleic acids. A
variety of references describe the immunostimulatory properties of poly-G nucleic acids.
Pisetsky DS et al. (1993) Mol Biol Reports 18:217-221; Krieger M et al. (1994) Ann Rev
Biochem 63:601-637; Macaya RF et al. (1993) Proc Natl Acad Sci USA 90:3745-3749; Wyatt
JR et al. (1994) Proc Natl Acad Sci US4 91:1356-1360; Rando and Hogan, 1998, In Applied
Antisense Oligonucleotide Technology, Krieg and Stein, eds., pp. 335-352; Kimura Y et al.
(1994) J Biochem (Tokyo) 116:991-994.
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RPM 8226 cell |ine also expresses TLR7, as previously
reported for normal human B cells. The RPM cell |ine
wa@2msereased i n unnodi fied formor in a nodifiedi/isrom/019714

I'n one enbodinent, the RPM 8226 cell is transfected

with a reporter construct. Preferably, the cell is

stably transfected with the reporter construct. The
reporter construct generally includes a pronoter, a
codi ng sequence and a pol yadéfAyl ati on signal. The

42& ?ﬂ?gﬁﬁ%ﬁ%&%mb@%ict‘a%f@%@?ﬁg%?&gﬁ%génﬂgégﬁgfh(ogé which do not
po gﬁ% O(frp?ﬁp?lﬁe?nnyilﬂk& ebGNE-ik0sPhAY Gaotifiet a- gal act osi dase,

col acetyltransferase (CAT),_ secreted

al kBkémplapyHosmhestisalatasy pugleic acidisedquenrsefatasrdaclpd s are not

. (e,q. reen fluorescent proteaLn.. : - Pat .
i 85 e mgog o AR g R Betbrib T hng KL in bR PCT patent
qﬂﬁ@%@nVWD§ﬁ&2¢%ﬁd nol ecule (e.g., IL-8, IL-12 p40

TNF-a, etc.), and other detectable protein products

known to those of skill in the art. Preferably, the

c OdM”&ef/a%ﬁ%ég{hl%gn@JﬂlﬁE}ﬁ ??9@%39 g@lzia i.cerggaﬂﬁdéghé fhleV@hinForafila VI and

act ! quan n certaln enbodi ments
Formfiga Vilnatdietakd Redin. SThesd ¢dmpmivalls inckudp vagensdliarylmethane TLR9

anthgRNSSRRTITRO PETaiE 6 CHE S ¥4 5T 203585, &8z SPHE Qg os-ss-1.
Cl\%%j-gﬁ aﬁﬁ %Y. 19398 04SR®Esek Tr dabk of thBsd dodiRhundd &Re provided in

erein the coding sequence is operably linked to a
Exgaples EX{7 asgiectivadpquence. As used herein, a coding

sequence and the gene expr [ id.:
o SRREst et cEuiue ISR PLaROMIIELY B! Respteiic
co %&Ed?v&é@eyteﬁéd frovifth A€ fouRe (@IS TLRA sighalingarSee Expmpter] 8. Thus
and/or translation of the coding sequenc e
compriunde G 303-86:1EN1812038% (% 89%%@@2@%&&@&2&3’8?89’ and
Ay YD R0 e kEb b il

onSRPER rﬂl@eﬁinﬁ&%ib!n?ﬁmﬁdestdlﬁtﬁmﬁ sfafifeuting TLEF medigted sifinalng in response
s . i

oSSR 2L b DL 8 S5 LR RSP R it
Lntr ' - shi f i - )

o B i ool AR DBy OL o e 5, O

203-B&IENIZi 203:88A1 ,aIMEIP03 8¢l ambCAE2ERZ b to hiliigyr premeter JyRemediated

e e e P SRR YL A0S Bbvis
e T e oqueace ve o
inchelpatheastapfof ef)lﬁte@ting@ceﬂlr%p%spip@g TR with %g gcggg Wﬁ{e of any one
or SoISRES SHUSHpbidE cMZ 203-84, CMZ 203-85, CMZ 20388, CMZ 203-88-1,
CMZ 203-89, and CMZ 203-91, to inhibit TLR-mediated immunostimulatory signaling in
response to a ligand for the TLR. In one aspect the invention provides a method of affecting
TLR-mediated immunostimulation in a subject. The method includes the step of
administering to a subject having or at risk of developing TLR-mediated immunostimulation
an effective amount of any one or combination of compounds CMZ 203-84, CMZ 203-85,
CMZ 203-88, CMZ 203-88-1, CMZ 203-89, and CMZ 203-91, to inhibit or promote TLR-
mediated immunostimulation in the subject. In one aspect the invention provides a method of
inhibiting TLR-mediated immunostimulation in a subject. The method includes the step of

administering to a subject having or at risk of developing TLR-mediated immunostimulation
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the resulting transcript is translated into the

desired protein or polypeptide. In sone enbodi nents a
wa@oemsngre3equence refers to a nucleic acid sequUREIES2004/019714

coding for a functional TLR 1In sone enbodi nents a

codi ng sequence refers to a nucleic aCG d sequence

coding for a reporter. A cell that artificially

expresses a functional TLR can be a cell that does not

express the functional TLR-Bt- for the TLR expression

an e%fg%v)% raéwﬁﬁ{ﬂfe%& B?B's EECGI?‘E%%@E f?@é@s@iw?&%zo}ss,
CM 298588 berizn ¢3088-€ xan) 3-89 bNCMVAIZEB-9 Bt nhiNTOR-mediated

transiently or stably transfected with suitable
immerptiesdation indet wbjechringae ainesy the invggtiemprpyidesa gsthod of

.. .that do express TLR3 7 I ; ‘ d
i SRR PR AGY O e{ppd KHonin BRilbject. The metho
acco‘?dhihé td GisPdshatt m@mr?eg f&lﬁ%t@_ d‘fladmﬁl nistedhg HlaRubget ?mead ofsuch

that expresses the functional TLR at .a signifi
treatfieghasy effesiise ampyny of ABY qreoTesREaliop qf CuBpginds EW%WS“’ CMZ

L | JJAC Bg QX hRBo VRAIIZ 209191URENhiBittAE
203g%ﬁ?%%%ﬁ%?ﬂ%ﬁém?%g%gﬁﬁ’?%@2%??05, a cel | that :
immanéstiiutatatyl nuckiqacid-ssseciatefl uesponssrintheTulRject pr ef er abl y

a stably transfected cell that expresses the

functional TLR Such a cell can al so be stably

tr ﬂ{‘&ge% £4 ihbexﬁioﬁg)?m&és%wmwtﬂﬁte@ Q1 iniatg bmirSquinoline

used herein, "TLR-nedi ated signaling' refers to any
compitiansn Asfdesdribedl fiarthee belows thesessagrrasitions aadieher yfstituted

at hway involvi ng int.eract.i f o i '
o KR A DAl el g b i o
inhiSBRESA irAWRSieESARe, MotHMnRE8o efbiageve; ticludies methods falteutng
~inTelation to the structure and fdt]{{q%l on_of tl?le. Tl Rl ot
immgneredmple assoqiRd dmsases apd pEpisIRUNe arqrdeRgPYE tythelr similarity to

. nost i.mul I ' Li-R@n: v i -primar
core ENERT M1 T FOR So SEL 68 TR G iy
amido gk icohbaditions dfelkpinmeartion Fillslsoeremsefup far pseventionatd

signaling both in vitro and i.n vi%o. As Sﬁg her ei lrd scribed to
treatmppiefrradlania, @8 Wethds A Stearm of other scpse el Pave RFR A&
be retsgorr-gmgﬂeMt (il ARsdqutkat ory signaling as it

applies in vivo. As used herein, the term"treat" as .

us&He howvel edtestionedkd-pomaryingiop goinoline eerapaesitians of the invention have

a structural Formula XVI

e
R Y |
R5 R3
R6 N xR
R7
Formula XVI

wherein

X is absent or is an aryl, alkyl, heterocyclic, or styryl group;
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condition nmeans to intervene in such disorder,

di sease, or condition so as to prevent or slowhe
walewshapnent of, to prevent, slow or halt the PCT/US2004/019714
progression of, or to elimnate the disorder, disease,
or condition. Immunostinulatory Nucleic Acids As used
herein, "immunostinulatory nucleic acid" refers to a
nucl ei ¢ acid nol ecul e that,.gshen contacted with a cell
of the_ imune system induces the cell of the imune

san and Ro a@eﬂ?@hrﬂldanﬁndvm!}edhydrﬂgnmmm@k b salostituted droumseBstituted
ans knqwn to one of

e d usi abl
alky Emﬁ%ﬁh 5r grgtrl wrl%ﬁ % aPtl Y @fefomhingd o form a
hetervead err emant of stinul at ed growth, proliferation,
differentjation, mgration, transcrlptlon or

exp? é%ashYéiﬁogffp AR fmlwa@t%n,toman ablayb alisepylesybchetsrocyclic, nitro,
activati.o

cyang SR etdh RABRE S ntdo, Pk A B S iy swfsice

acti vi
sulfone e suExramptlegroutb wherkiarRy aafl RsyropuogalBedré catbin¥d@id fofn a
ge e, thout limtation, secretion of cytokines

heteregc or g qargyeycleacretion of | munogl obulin (e.g., 149G,

eXP ek Rbr ¢ arfSlyges HobR G Sulit ¢ :
i nduction of cyt o}J f/t Feact P@ﬂ y&ﬁnélé I%hng T gie e Ro, and
R0 appgach aldepmhsﬂm hydrogervdtomraamsabstiptted or ﬁmbﬂftﬁteﬂ elkgl alkenyl,

Orm#}l - "nucl eic acid" as used herein with respect
Sfhe mathods of the invention, shall refer to any

pdl isrmraligf of WRedl gidipeeohishing ﬂHﬁl 1 t‘?)ul@ &P5ind %r Bran aryl group; and
nucI eot i de units. Nucleic acids can be single-
Ret angdhRetre emné@ens}enﬂm hyidehgsh atum,ladmkpgéa atm, or an

alkyl, 'h;l’lgé %b?%g%h& (l_jlgnsrlh 0 c%n r?ﬁé%e BEf dcg n%oann?llngat : (c)io hydroxy,

alkoxpi,emmycaptb,dhw; bl i dbe Sulfciiiaploﬂ siulibﬁwﬁlﬁs @Edl@)eﬁrhe%hfany pair of Ry, R,
t heé

#udllljal ucl eot i de%qc; nucl eosi de units of
WRED gteiagiace ape apeie eptiopallcaia combiped to fasm a heterocycle or a

carbomllé,lr ally occurring. For exanple, the individual
nucl eotide units can include deoxyadenosi ne,

d aedkpleaymactiutieal lyarosptahle hy)dmtee and uftgitkbresf, and uracil .
o G5 et B areleadl denerciae» Bl En Somioanatiery
group$ Yrﬂbﬁheém&dﬁkl@ﬁtq{%sdn@l% a¥dch %&B&i&hﬁ? a l@ﬁﬁ) n@foﬁt&% methoxy

and/ or nodified sugar noieties, e. escr
grouphl mann E et al. (1990) Chem Rev 90 543 84. The .
I dual ylfC| eoti de or nucl eoside

i od
s%car?ggﬁ :ragfﬁlxﬂlmblc?@ﬂraf #PWr not naturally

oNRuRﬂs ragl.etelﬁﬂfycﬁé(ﬁﬁﬁie@).r i$ NRy(OH) K BBER | S 3MefRfh n is an integer from 2

lHmspho ester,
to 6, inclusive Rg, Ry, and Ry are each independently a hydrogen atom or an alkyl

group;
R3 is a hydrogen atom;
Y is an aryl group or is NR,; where Ry, is a hydrogen atom or an aryl or alky! group;
L is absent or is a C;-Cg alkyl group; and
R4, Rs, Re, and Ry are each independently a hydrogen atom, a halogen atom, or an
alkoxy group.

In one embodiment X is absent or is an aryl group;
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phosphor ot hi oat e, phosphor odi t hi oate, phosphoramn dat e,
as well as peptide |inkages and ot her coval ent
wo povRag®w32 known in the art, suitable for joi NPEIMUS2004/019714
adj acent nucl eosi de or nucleotide units.
I mmunostimul atory nucleic acids typically range in
size from3-4 units to a fewtens of units, e.g.,
18-40 units, although | ongerdhucleic acids are al so

contenpl.ated hy the invention.ln sonme enbodj.nents the
U OTIRIRG i bt e S PHREng BB OO Fo Brop or
NR@@HW,,N?{Q@IOJWH&&QM idas inté’%’é@ R Btd 6, Rh@divey R4 i #hyl6tin atom, and
0 riucl eoti des. A igonucl eoti des conposed excl usively
Ry anfl Rlearx gaé¢tbindepshdentiycaslian graups ned
ol igodeor i boxynucl eoti des or, equivalently,
ol i%dﬁ%g&éfﬂ%%{ag%‘f‘r des (ODN). An imunosti nul atory
nuct giNHAci d includes any of a nunber of different

types of imunostinulatory nucleic acids, including
spédcis pilotd ajkyl greHpo 884 nul at ory CpG nucl ei ¢ acids (CpG

nu C AaC, ,

B, Raike Bt ok bty A%yt b6, s halofB B, o an
alkokygtoigi ng wi thout limtation nethylated CpG nucleic

acids, T-righ négl, ei c acf ds, and poly-G nucleic acids.

Celd gngergbodimenteX {54 phstix! 81PWses of i mmunosti mul at ory

nucl ei c aciglg, can coexist in a given nucleic acid

nol ecul e. A§ used herein, the terns "CpG nucl eic acid"

and, equi E}Ijtntly, "CpG CDN' refer to an

i mmunosti kul gt ory nucl eic acid which contains a

cyt osi ne- guani ne (CG dinucl eotide, the C residue of

WhINRR) & uniret dtidchédid.a phifepasiticcdfshophepoup Xei ¢

acids_on i mune nodul ati on have been descri bed

exttéfdNely in U S. patents such as U S. Pat. Nos.

6, 19¢.@88),. 42T £4RinEo? bEnRLAD 18, BRITeIAR and

publ i shed” i nternati onal™ patent applications, such as

WCe28/03 R, 1Ry, RAYRQ 8hdiB1 G, hyd®>g28/a6m381, and WO

99/56755,. . The entire.contentsg of each of thes at.ent s

i B OF U dreBaine bR P e wRS ag tionaP i i ftm of
pharinA6RHieAPAREptEMe h9dafed?Galt. The entire

I mmunost’i nulatory” nucl ei c acid can be unmethyl ated or

poRepresemtatiag, tea-lumitive lsyamples obhwmbstituted daprimany @ming guippline

5' - CG- 3. nust t. t T cl&i '
comsiipts SEECH e RS TR TEAEYGROR Sy AT VLG Gpg 508 1. 113

116,488 ¢18-0e9] pakrented asTawik 1. as disclosed in U.S. Pat. Nos.
6, 207,646 Bl and 6,239,116 Bl.

Table 1. Substituted 4-Primary Amino Quinoline Compositions of the Invention

D X NRIR, v L R | Re | R | R | R
LCH,
N

101 /©/ /O NH |-CH-| H | H | H | H | H
LCH,
N

102 /©/ /O NH |-CHs-| H | H | H | H | H
_CH,
N

103 Q/ /@ NH |-CH)-| H | H | H | H | H
CHs

104 /©/ /@ NH |«CH)e-| H | H | H | H | H
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In one enbodi nent the CpG nucleic acid has a base

sequence provi ded by
WG 20050GECGTTTTGTCGITTTGICGIT- 31( ODN 2006; SEQ pOI/NE208/019714
CpG nucl ei ¢ aci ds have been further classified by
structure and function into at |east the foll ow ng
three types, all of which are intended to be
enconpassed within the nethods of the instant
|nvent|on Type B CpG nucleré aci ds such as ODN 2006
:F”SILH tde xnc eqt iNﬁszuc bIYI bed @G IILR,I ai LRdaL"l Cfi?s chF'g(s R,
characteristiga Ty actiyate B—cettg—bitdo gt nguce

e onl ygweakl y i pduce” expggs si_(gﬁ off WirNHa.y Typgy AlCRes |
disc| U

nucl ei i ds ribed in #Shed i nternati onal
applcation PCT/ UbUUé 26527 (WO 017 AAUHU), IMgor porate
R7CPG f, lnC'ggj'e a Ny i 0.(CH,),- H cl H H
phosp este phor pt hi oat e bag kbone, and

character sti ‘aII Ladure pl psmacyffor d dendriftic ¢ells

108 a”’?"‘a ge Iﬁ‘ounts NH | KDHAs-DutH do not [acti yate | H
or o weakl J dctivate| B cell's. Type C

ol i gonucleoti fdes ¢y ppratel a CpG| 1 nclude a
0B ‘narkb:me ef_ilncl upeNk GCEeh pal i ndtomi tof H | H
neafl y-pal i ndrofi & regilon. and are|capable of both
act B el ‘ﬂ;a&qd nducj ng expression of |FN;a.
ﬁmese@\?g begn flegcri bedvH floqciexanple, | i M pyublH shed H
U S phatent applitationf 2003/ 0148976. | n ot her
eMbpdiment s~ of  the _TnventTon,—a nmon-CpGnuctgrt acrd
15 c@ﬂ non- Cpf ucl eipgy ackeh,h,s | am H H H H
i Mmune mul at or y"wtcl €i ¢ acfi d i'ch either does pot

havg aﬁ MOET] 1N 1tS sequence, pr nas a CPG NOfIi1

mwhich cpnljai ns_a_net hylaned |Carept duer | nHsofreH H H
i nsft ance¥, thle n8”h nucl €i c acigd may|stil| be

[ not'rrulato,uy by vi|rtue [of its]|havihg other
i nosﬂ: ﬂul at \y quuﬁzfs NsUgh(GHs).t hosle desicr| bed H H
herlei n”akd _krown  Fr t Fe art. In ong enbpdi nent the

non- Cp cl ei Ch acid isg mgt hyl ated CpG nuc| ei ¢ jci d.

1M& |sonf stangreacpmg roNHCFG((Hrhm eitl acid is Bti|lH H
[ munoStimul gt ory desm thylatjon of thel C of| the
(ﬁﬁ; N evenuvmthout haV| ng anot her non- QpG

1#%muno Iatgn*\yCHm&pJf &s ¢ 1Ubkld- hebei n Hnd| kHown Hn | H
the art In dne enbodigent tlhe nontCpGlucleic acid is

a_ nmet A [Cp m}'i':el c acilid havijng a jpase [sequence
H qv;j by §' - IzorzGoriTiErzdftprgrzerT 3hr | 21H7:| H

SEQ+DB-NO-4—wherein—Zrepresent s S-nethyl cvit | di ne) .

N wrre e 2421 P

It has been discovered according to the invention that 4-primary amino quinoline
compositions, similar to 4-secondary and 4-tertiary amino quinoline compounds, can be used

to inhibit TLR9 signaling.

In one aspect the invention provides a method for inhibiting signaling by a TLR. The
method according to this aspect of the invention involves contacting a cell expressing a
functional TLR with an effective amount of a substituted 4-primary amino quinoline

composition having structural Formula XVII
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Non- CpG nucl eic acids include T-rich inmunostinul atory

nucl eic acids. The T-rich i munostinul atory nucleic
wa@eiodsoienr| ude those disclosed in published PAACpES®N/019714

appl i cation PCT/US00/ 26383, the entire contents of
--which are incorporated herein by reference. In sone

enbodi nents, T-rich nucleic acids 24 bases in |length

are used. A T-rich nucleic acid is a nucleic acid

whi ch includes at |east one-@l-y T sequence and/or

whi ch has a nucl eoti de conpositig&aff greater than 25%

T nucl eoti de residues. A nucleic i d having a poly-T

sequence includes at least four s in a row, such as

5 -TTTT-3'. In some enbodR¥ENt¥ the Trich nucleic acid

i ncl udes nore than e. In inportant
enbodi nents, the Tri?'g‘ﬁ ?Eimy have 2, 3, 4,
ODN_2006. Non- CpG
nucl ei c acids al so i 3 N Aosti mul atory
nucl ei c acids. A var) rererertes describe the
I mmunosti nul atory propertRrgs of poly-G nucleic acids.
Pisetsky DS et al. (1993) M Biol Reports 18:217-221,;
Krieger Met al. (\99A) AforRela XBr'kichem 63: 601- 637;
Macaya RF et al. (1993) Proc Natl AcadSci
wheseiRgD: 3745-3749; Watt JR et -al . (1994) Proc
Nat kAC ket or i R ok3m &xd8Gh or RARK oSk 44090 8r S& 8fdup! N
Applied Antisense I'gonucl eoti de Technol ogy, Krieg
andR Sisei hydrages atonppr a 385tiEREH; or Mnsnbstitutederyladlkyk hetewpydic or
Bi ochem (Tokyo) 116:991-994. The i nmunosti nmul atory
Styrﬁfh%ﬁoél?’c acids of the invention can al so be those which
do Rois aﬂ%ﬁ@éﬁ afoRfa HARIgY hdhe Or & Skyll alkefyl, ar9l, hpRkdeyéic, nitro,
notifs. enpl ary inmunostinul atory nucleic acid, .
cyage fathessestans ketatte, ammouaraidey kydipxy, aloxy.imereanto.thios prifpxide,

s PSR o PSR anf R 1 058y B Sl o
het@as@ebtd ortdagbocyslent i on provi des novel conpounds that
fall within Fornmula VI and Faqrnul a. i sclose

VII_ as
her BiTRDSIH O & AAHIBEMBHO™: ASY @t%’r@%d%ﬁ,ali Ropl WherqBndks, and R

& o
e S5 @B R0Y RIS IR B SN et Pagl Bt Rl

aryl@&qglj Synt heses for each of t hese. conpounds are
Pr %/{s%%gedt gr 1EsX a%rgﬁly?%r a]ﬂ%énlﬁ ’groru%S o%t(:agx{ir\llge lerr'n 1 to 10 carbons or is an

aryl group; and

Rs, R4, Rs, and R are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy; ester, ketone, amino, amido, hydroxy,
alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of R3, Ry,
Rs, and Rg which are adjacent one another optionally are combined to form a heterocycle or a
carbocycle, and |

pharmaceutically acceptable hydrates and salts thereof, to inhibit signaling by the
TLR. The substituted 4-primary amino quinoline composition in this and all other aspects of
the invention involving the use of a substituted 4-primary amino quinoline composition can
be in the form a hydrate or pharmaceutically acceptable salt. The method according to this
aspect of the invention can be performed in vitro or it can be performed in vivo. In addition,

the cell expressing the functional TLR can, but need not necessarily, be an immune cell. For
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Simlar to other conpounds of Formula VI

Vi,

and Fornul a

t hese specific conpounds were tested in vitro and
wo eoosdot6e2 | nhi bit TLRO signaling. See Exanpl e BSr/uIivoe019714

conmpounds CMZ 203-84, CMZ 203-85, CwZ 203-88, CMZ
and CMZ 203-91 are believed to

203-88-1, CMZ 203- 89,

be usef ul
specifically,
od of affecti n
To8ls| qxg%?ﬁ%}on

and SRHh&RSd Rghﬁ% a&ﬁbt!ho@ M}ﬁﬁﬁ%it g

any one or conb

met h
vectpxbt gt

anmount of

medi. at

in the nethods of the invention.
i n one aspect-ite invention provi des a

Al

Mor e

PR el i ane ebidiaintape TERSS TLRO
g iftrabbffui §1E‘na'¥1?1ﬁ%§fﬁq{9 ve
tion of co

203 &dditi@aMc cR0Botads mwzmoso&zsw anr, 12(331-1$8a11d 1819, presented in
3- d
Tablg it Al AP Re SRR g e duen-Dloi Gl RSyt drprimry amino

quindlife cdnipdRngs, 28R ?SﬁndshQSt @, 1 I QA8 1 20113, PreRBedan TeBIB QAvith
TLR- medi at ed S|gnallng in response to a

Wth@dkﬁed inchemethodrecardiag t@thls:md dtothagpaspects

of

i nhi'bitin
referengg tp.Fggnula

of th"é1 1&\%n 101? éﬂ?ec?es%r}lgetﬁo

cmnﬁ@ﬁdBSAdﬁMBnﬂQﬁmﬁBksGﬁﬁn&ﬁﬁﬁﬁ8nﬁmIﬁhﬁqﬂ&&fﬁﬁw and CvZ
to inhibit TLR-nedi ated i munosti nmul atory

203- 91,

signaling in response to a ligand for the TLR

Rt

TabIg3P: QCddi Oﬁoﬁiﬁl SJB‘éE&Eé&JlPHBW%Y}} Af%dQ

I at ed

I mmunost

8o £l
BpouUn

Hﬁbﬁﬂ@CQﬁlg@glﬂﬁx&[ foP'Use in

atiron rn a sub

In one

fggt%k}iﬁ %o@ﬂg%gtagﬁéo quinoline

Nkﬂmdshﬁdwﬂmﬁmmdes t he step of adn1n|ster|ng to a subj ect -

nnnnnnn a4t ole-—nf Ao o el
lD rcnuxlg——\ : mu':.'ﬁ[ 10[\ U1 U‘UV UFII I 9 _UA:IUCI a W Rva R4 R5 RG
M ooStTHurat otr—at—er F'Cbl.l \Tq atoutt Ily UTICTT UT
conbi nati on of conpounds CMZ 203- 84, CM 203} 85, | C\wvz
203- 88, | CMZ 203~ %1, OMz 203489, and CMZ 20B-91] to
101 | mbisgitt | or e TURredHat ed | #@dost | mifl atitbn| i H H{ H
‘the subje In one dspect the inventioph proyides a
et hod of inhibiting |TLR-nedi ated i munpstinul atj on i
A Ssubj ect. The nmethod 1 ncludeg the step] of
adm ni steri ngRt/Q @Hsubj ect haying or at|riskj of
devel opi ng TL dlat ' nost i gul ati pnan feffectjve
102 aﬂ%ﬁﬁ? Dgngg/ e or nﬁﬁgg (gyﬂ%onpo ndis "CMZ WS W
203- 84, 03- :NZ 203-88, Cvz 203 88- 1,
03-89,{and CWZ 203 91, to inhibit TLR—nediahed
nmunostimul ation inj{the subject. In one aspect {the
nventlgn prowyd@sma met hod of inhibiting an
103 | NIRLLRST | nugl ei guaci d- a%ge?latedHresppnseHin H | H
a subjert. e nethoq according to hi's aspect
i ncl udep the step of (admi nistering to a subjject jin
need—of{such—
N,CH,
.104 | absent /@N\) NH «(CHa)e- H{H| H|HI|H
R (CH,)
105 | absent NH ot T lwlnluln
N CHo
106 absent /©/N NH -(CH2)s- H H H H H




treatnment an effective anpunt of any one or
conbi nati on of conpounds CMZ 203-84, CMZ 203-85, CVZ

wQoBs88,67CMZ 203-88-1, CMZ 203- 89,

i nhibit an i mmunosti nul atory nucl ei ¢ aci d-associ at ed

.response in the subject.
provi des novel
composi tions.

bel ow,

t

In one aspect the invention
substituted 4-primary am no qui noline
As described further

hese

conposi tions and other substi$uted 4-prinmary am no

f'\ﬂ

and C\VZ 203PO1/S1004/019714

qui nol i ne_conpositions have bheen discovered-tqg
IDII sf uK in r‘rethnﬁt: for ilnhi m ti nyg anl‘im‘Jl e .ZQC“J?‘.SS,R4 Rs Re
bath in vitro and in vifvo, inclpding metHods f|or
trleati ng | mmune } ex associ afed di seases and
10AUt @absamne dj . Due N their-(GH)x | arilly [t & Cl H | H
cgrtain kno ntimal afi al agents, it is |al so|belileved
tHat the jnovel substitited 4-prjnmary am rjo qui|nol ijne
cgnpositions—of theTnyentiom wtHt—atso e usefuf [for
prieventi gn and treatnent of malaria, as vell as for
t rleat ment| of di seases which have bgen descrijbed
10§ g Besaks|p velta treatn®ht w t h(@hbor qquitngsH thd? | H | H
nqvel substltuted 4- prlnary am no qui nol ijne
canpositijons of the inyention have a stryctura
Farmula XVI R5 NRLR2 wherein X | s absent |or i§ an
aryl, alkyl, heteragyclic, or styryl groyp; Rl |and|R2
ne i ndepepndgnt | y| a rog 1
109; b§ sl%gﬂt eduhgubst tuted al kylﬁp*pk qu,l crHaryII-| HoH
group, - whereéiMfi R and R2 optionally are gonbined o
forma hdterocycle; R3|is a hydrogen atom a hal ogen
attom or jan al kyl, alkenyl, aryl, heterogyclig¢, nitro,
cyano, cdar bqQx ester, | ketone, [am no, amj|do, hydroxy,
1102l Kapeent ner t hi of swNH oxi(de (csi)foneHo H H H H
sul f onam|do group, “Whefein R\ and R3 optijonal lly are
combined to forma hetprocycle jor a carbocycl¢; Y|is
apsent—or—+s—an—oxygenatom—astt-fur atonic%ng ot
NRi 0, where Rg, R9, and
111 absent UO NH -(CH2)s- H H H H H
CH,
112 | absent NH «(CHy)s H|H| H | H]|H
113 | absent /@(O NH «(CH.)- H H H H | H
i
114 | absent éﬂ\cmcu,mcw, NH -(CHa)s- H |H| H | H]|H
115 absent @/’“ “CH,CHN(CHy), NH -(CHy)a- H H H H H




Ri oare each i ndependently a hydrogen atomor a

substituted or unsubstituted al kyl, alkenyl, or aryl
w@emapo7e2 i s an al kyl or al kenyl group contai nPELU$2004019714

1 to 10 carbons or is an aryl group; and R4, R5, Rd,

and R7 are each independently a hydrogen atom a

hal ogen atom or an al kyl, al kenyl, aryl,

het erocyclic, nitro, cyano, carboxy, ester, ketone,

ami no, am do, hydroxy, al kox$8-nercapto, thio,
sul f oxj d31 sul fnne,_g; HO Gr-oUp; "\,he:’ ei-A—anV
ID 0} |rx43f : D'—_\R1D - and D7Y\Ah| th arlg adr'\céznt o UR‘{Y Rs
anot her thlonally arg conbined to formija hetjerocycle
or a carpocycle, and pharnaceutically acceptabl e
116 hly cibadre s §‘a¢,¢+s(cro,hereoNH | n| on€Chisbodi nEnt| R6 land R H
re eachli pendent |y a hal ogen atom or| an al koxly

al
group. Inh one enbodimgnt R5 angd R are each

HRdependentty—achtorime—atom pr —a net Noxy group. N

1

one enbofdiment X is abksent or Is an aryl| group; NRLR2

is a heterocycli#sam ne or i s NRg(CHa) nNR RlC)ryherﬁln H
17 | iabsedy | nt eg&f)@omz t oNB, i pcltdiaee, |and Ry,

nd Ri oafe each independently a hydrogen atom or an
| kyl grpup; R3 is a hydrogen atom Y is| an aryl |groug

or 1s NRwhere R is 4 hydrogeh atom or jan arlyl ar
| kyl grpup; L is absent or is{fa C2-C6 al kyl |group;
nd, R4, Rs ~mHﬁﬁ%, 1 argueach i endengl y g H H
118hy§b§a%n a hal ogen atom orﬂgﬁpalkoxy groug. In
ne enbodi ment X i s aljsent or |s an aryl| group; NR1R2
iIs a substituted or ugsubstituted piperazinoor

dorpholino group or i$ NR 8(CH>)nNR9R|o wherjein |n is
an integer from2 to 6, inclusfve, Ris |a hydrogen
119 at GEsennd an i oarne emAh i ndepeHlent|l yHan & KylH H

group; R3 ah ahmgen atom '

CH
S i o
120 | absent /©/~\) NH /O H|H| H|H

121 absent /@/N\) /C( -(CH,).- H H H H

122 NCH, -CH.- absent absent CH, H H H

123 NCH, -CH- absent absent CH, H CH; H

124 NCHs; -CH2- absent absent CH, H Br H




Yis NH Lis a C-C6 al kyl

group;

and R4, R5, R,

and

R7 are each independently a hydrogen atom a hal ogen

w@t@spowr2 an al koxy group.
phenyl

gr oup;

posi tion of the phenyl

where n i s an integer

each of R3, R4, R5, R,

each of the foregoing enbod

group X; Yis NH, Lis -(CH2)-

bet ween 2 and 6,

iﬁ?ﬁs,

and

i ncl usi ve;

is a hydrogen atom

and

In

the conposition is

I n one enbodi nent XPCEHUS2004/019714
CH3 N NR1R2 is attached to a para

poptiogal Iy 1h TRe fornfof & pharnacguiiCAIRY [ R, | R, | Rs | Re
agcept apblje hydrate or palt. Representatr Ve,
non-1imtli ng exanpl es pf substiftuted 4- prinar) am n
gui | ne i\tions|of  Fo nula XVI t€§ il nyenti pn
125, ew‘@nﬂifpcundgq%%ﬂ3 104, | 16582 179p° ”113 %, dnd W W | H
118-119, presented in {fabl e 1. Table 1. $ubstituted
44Primary Am no Quinol|ne Conpgsitions of the A
Imvention IDY AR5 R7/101 XJ NH -(CH2 r{HH HH H 102
NH - (®Ha)l 3- HHHHH 103 NH -|[(CH2 2- H/HH H H 104
126N - (O 14- HyH HHID Iy 3 Bpkt _Rileiy? | Gl (196 | 1 | H
NH - ( J5- HHHHHAO7 NH -(|CH2J2- HH O HH
N
127 @ -CHz- absent absent CH, H CHs; H H
128 NCH; CH; absent absent H H H H H
129 | absent Q NH CH)- | H | H | o |'H | H
F
CH,
130 | absent /@ NH ~(CHp)o- H |H| o |H]|H
131 absent NCH,CH3; -(CH,),- H H H H H
132 absent (6] -(CHy)2- H H H H H
133 absent S -(CHg),- H H H H H
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NR1R108 2 NH - (CH2J3XJ - HHHHH 109 NH -(CH2J6- HH
HHHNRIR2 111 NH -(CH2J3XJ - HHHHH 113 NH
WO ¢@sAdBQ@ - HHHHH 114 NH - (CH2J3- H H H H PCT/US2004/019714
CH2CH2N(CHj )2 115 NH -(CH2J4- HH H H H CH2CH2N(CH ) 2
116 NH -(CH2J2- HHHH H CH2CH2N(CH3 2 118 NH
-(CH2J3- HHHHH(CH)3N(CH3 2 r YNRRTr CH 119 2
N NH-(CHJ2- HHHHHIt has been discovered
according to the invention t#at 4-prinmary am no

quiinol i ne conpositions, .simlar tq 4- ondary..an

o KEPas Sps T et ADt vt oo Rl BRES A by LR e
methd#UcBbridinbLtBhis hpead dfMbk inkBntRIMENAEIPEContddEng Ay Bhvhudcell

provides a nmethod for inhibiting signaling by a TLR
expressingrefuncdonat E6RVIly to this aspect of the invention

Y SRR R0 EER LA ARG REhy P i
absetd 6ifta ubktitated depriminy @niihe quinbling cognkitioaf andal  For mul a

XVI(IL)Nall_ll eit?t%ct\i(veRaSmOI\&rnt 2><f 5§ub§8{u@é' éﬁpr>i%larly amino quinoline composition
having structural Formula XVII, as defined above, to inhibit signaling by the TLR in
response to the TLR signal agonist compared with the signaling bf the TLR in response to
the TLR signal agonist in absence of the substituted 4-primary amino quinoline composition.
The substituted 4-primary amino quinoline composition in this aspect of the invention can be
in the form a hydrate or pharmaceutically acceptable salt. The method according to this
aspect of the invention can be performed in vitro or it can be performed in vivo.

Also according to this aspect of the invention, in one embodiment the TLR is TLR9
and the TLR signal agonist is a TLR9 signal agonist, and the method in one embodiment is
thus a method of inhibiting intracellular signaling by TLR9 in response to a TLR9 signal
agonist. The TLR signal agonist in one embodiment is CpG DNA, for example a CpG ODN
such as ODN 2006. The CpG ODN can belong to any class of CpG ODN, including A-class
(e.g., ODN 2216), B-class (e.g., ODN 2006), or C-class (e.g., ODN 2395).

In one embodiment the TLR signal agonist is an immune complex that includes a
nucleic acid. Immune complexes that include a nucleic acid are known by those of skill in
the art to include immunoglobulin complexed with nucleic acids that are either naked or,
more commonly, that are associated with proteins or other non-nucleic acid components. The
nucleic acids that are associated with proteins or other non-nucleic acid components can

include, for example, chromatin, ribosomes, small nuclear proteins, ribonuclear proteins

(RNP), histones, nucleosomal protein-DNA complexes, and nucleosomes. Examples of

. clinically important antibodies specific for nucleic acids and for nucleic acid-containing

material include antinuclear antibodies (ANA), anti-dsDNA, anti-ssDNA, anti-Sm, anti-RNP,
anti-Ro (SS-A), anti-La (SS-B), and antihistone antibodies. Immune complexes that include
a nucleic acid include, without limitation, immunoglobulin complexed with DNA, including
specifically double-stranded DNA, and immunoglobulin complexed with nucleosomal
material, both characteristic of systemic lupus erythematosus, and immunoglobulin

complexed with RNA.
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wherein X is absent or is a nitrogen, oxygen, or

sul fur atomor an SO or SO group; R is a hydrogen
W@L@sai7a substituted or unsubstituted aryl, edRYE2004/019714

het erocyclic or styryl group; R2 is a hydrogen atom a

hal ogen atom or an al kyl, al kenyl, aryl,

heterocyclic, nitro, cyano, carboxy, ester; ketone,

am no, am do, hydroxy, alko Y. Mmercapto, t hi o,

sul foxi de, sulfone, or sulfonam do group, wherein R

ang) JRR a9pict dRahVeNtian BrovaiEhamedhddfot hibiting e an(me:ieeponse to
or carbocycle; Y is absent or is an oxygen atom

an argigbiiia sulsstangy. Ch7mSthod acoqoing i thisaskect okghe 1&%‘“’99 igdves

B e T e

ab@pa efféctive aﬂ;ﬂuﬁd dfh aﬁﬁgaﬁd(ﬁtbyﬂangartolspnnMG: an mnngnef response to
1 to 10 carbagns or is_an ary

the antigenis pHaRSdR abm%%%@qltyteg%%w@m%? BW‘nFﬁéne composition,

hal ogen atom or an al kyl, al kenyl, aryl,
heterocyclic, nitro, cyano, carboxy ester, ketone,
anibhan etfienticre anioydtrafmy;ubaitktod 9-prnmry apiny qulmlme composition

havm?g;qltxl;.lgt)é#aq %gnnélgf)&&g, as é‘:‘?ﬁ ?5 %Q%Qg 0 é&kggr ou‘%ggn €T ggnsg % the

anugaﬁekllwane@bdnﬁpabd Wit isafiiioresponse foqhml gmtoeyueaweein
a carbocyc and pharmaceutical ® acceptabl e

absertog of ateeegbsxrmlteé Atprinary eménst quindlinersripositien ghhe substityed

‘Pr‘%’m!giﬁ? qgﬂ% 1ﬁg$<$ﬁ1%ot gan %}Ing @9{3{? at@é;}gg?%t%ﬁf&ﬁlbe R the form a

hydrdt@¥epiar@iceutivAllyVdcogptabie sdls él‘}&fmahsdl bording edthis-gspéctraf the
am no qui ngl i ne _conposition can be |n the orma

inventiph can be Berigsmar n&e@mqre%ﬁws@eéa 18 814 In Onf e pagps the
1mm\ﬁ’1%(}?§$>r H%E 9n 'ixﬁfa 1ﬁﬁ19lﬁ{%tre§f>fon§é1 GnloR¥ @ffrﬁo lr)%gle?@ﬂle b@mune response

ro or it can be per In vivo.
mclud&idﬂntald@puvehhmmreIréspem@r essing the functional TLR can,

O N T RN IR YN A
expre@@%gﬁﬁ}%ﬂ%nélh%lmh@ rb&epld:RAtand the method is thus a
i"nhi biting | ntracel | ul ar signaling by TLRO.

(a) an effective amount of an antigenic substance to stimulate an immune response in
the subject to the antigenic substance in absence of a substituted 4-primary amino quinoline
composition, and

(b) an effective amount of a substituted 4-primary amino quinoline composition
having structural Formula XVII, as defined above, to inhibit an immune response in the
subject to the antigenic substance compared with the immune response to the antigenic
substance in absence of the substituted 4-primary amino quinoline composition.

In one embodiment the step of contacting an immune cell expressing a functional
Toll-like receptor with an effective amount of an antigenic substance to stimulate an immune
response to the antigenic substance in absence of a substituted 4-primary amino quinoline
composition involves the active step of administering an effective amount of an antigenic
substance to stimulate an immune response to the antigenic substance in absence of a
substituted 4-primary amino quinoline composition. The antigenic substance can be
administered using any effective route or means for administering the antigenic substance to

effect the contacting. By way of example, the administering can be by local or systemic
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In addition to conpounds 101-104, 106-109, 1115 113-1

16, and 118-119, presented in Table 1, the follow ng
w@adashownal representative and non-limting subSt/US200€019714

4-primary am no qui noline conpounds, conpounds 105,

110, 117, and 120-133, presented in Table 2 with

reference to Formula XVII, can be used in the nethod

according to this and all other aspects of the
invention directed to nethods™i nvol ving use of
injedtionf inhalatish, Sra irigdBtioh, B5pidAPadiHinlatiBE nfRI¥BAWARkNstration, or any
di tional exanples are presented in the Exanples
COIQE‘I"%W“#%‘BP% 2. Additional Substituted 4-Primary Am no

' ' it L. ods, of the .
oL AR ACRIE A2 b WS e engpssiona
Tolllike Feceptbr withian @Hfeetbeanioultbf (nGiisipnic kibstadcétdbtingul & an immune
HH X H 04 absent NH

R R Y -
o E0H A (5, T TN
contacHgar h4s alysaslytbeen MiHcontackinithGn eFfebtivd arhddnabsanintiNehic s@hitance to
stin?l)lgt'e axlf| inIIImUné_l regpoonge ?Obﬁl% %tié\(lel;llic_ s(ugs_{ar%ge? at tEIe Emlg ol? olr_lprior to the step of
contacting the immune cell expressing a functional Toll-like receptor with an effective
amount of a substituted 4-primary amino quinoline composition having structural Formula
XVII, as defined above, to inhibit an immune response to the antigenic subgtance compared
with the immune response to the antigenic substance in absence of the substituted 4-primary
amino quinoline composition.

The antigenic substance can be an allergen. An allergen is a substance that can induce
an allergic or asthmatic response in a susceptible subject. The list of allergens is enormous
and can include pollens, insect venoms, animal dander, dust, fungal spores and drugs (e.g.,
penicillin). Examples of natural animal and plant allergens include proteins specific to the
following genera: Canis (Canis familiaris); Dermatophagoides (e.g., Dermatophagoides
Jarinae); Felis (Felis domesticus); Ambrosia (dmbrosia artemiisfolia); Lolium (e.g., Lolium
perenne or Lolium multiflorum); Cryptomeria (Cryptomeria japohica); Alternaria (4lternaria
alternata); Alder; Alnus (4lnus gultinosa); Betula (Betula verrucosa); Quercus (Quercus
alba); Olea (Olea europa); Artemisia (Artemisia vulgaris), Plantago (e.g., Plantago
lanceolata); Parietaria (e.g., Parietaria officinalis or Parietaria Judaica); Blattella (e.g.,
Blattella germanica); Apis (e.g., Apis multiforum); Cupressus (e. 8., Cupressus sempervirens,
Cupressus arizonica, and Cupressus macrocarpa); Juniperus (e.g., Juniperus sabinoides,
Juniperus virginiana, Juniperus communis, and Juniperus ashel), Thuya (e.g., Thuya
orientalis), Chamaecyparis (e.g., Chamaecyparis obtusa); Periplaneta (e.g., Periplaneta
americana); Agropyron (e.g., Agropyron repens); Secale (e.g., Secale cereale); Triticum
(e.g., Triticum aestivum); Dactylis (e.g., Dactylis glomerata); Festuca (e.g., Festuca elatior);
Poa (e.g., Poa pratensis or Poa compressa); Avena (e.g., Avena sativa); Holcus (e.g., Holcus
lanatus); Anthoxanthum (e.g., Anthoxanthum odoratum); Arthenatherum (e.g.,

Arrhenatherum elatius); Agrostis (e.g., Agrostis alba); Phleum (e. g., Phleum pratense),
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CH, absent NH -(CH 2)4- HH HH H absent JO NH

-(CHa)2- HH H H H absent H3CH2N(CH3) NH -(CH2 3- HH
wohddsbmbsent CH2CH N(CHj ) NH -(CHa) 4- H H H PCHBS20RR019714

R R4 R absent CH2CH2N(CH ) NH -(CH2 2- HHHHH
. absent NH -(CHz)2- HHHHH- absent (CHJ) N(CH]) 2

NH -(CH2 3- HHHHHabsent N\H-(CH2)r HHHHH H3

XH, ,(CH)2- absent NHHHHHH absent -(CH2)2 HHH

H H NCH3 - CH2- absent absent(BHzHHHHNCI—B CH2-

absent absent CH2 H CH3 absent absent

Phaagis (-2 lpqz s mmp@nmeqje quanluN(ﬁplg .Pa@zgwg hofgkéng)ipSorghum (e.g.,
Sy g R PR A
acqired rhllypéﬂsdrls}tlva it absisstencéallefgehiR) Ajrl“zlrlle@glc rbddtiGih? Bltlseerebponse of
an [1\r|r|_1|m egs_}lfzs%erm EI) aHn a ergHenEIn 2231%2& allergic to the lengn Allergic conditions
include eczema, allergic rhinitis or coryza, hay fever, bronchial asthma, urticaria (hives) and
food allergies, and other atopic conditions.

The antigenic substance can be an antigen that is or is derived from an infectious
microbial agent, including a bacterium, a virus, a fungus, or a parasite. Examples of
infectious bacteria include: Helicobacter pyloris, Borrelia burgdorferi, Legionella
pneumophilia, Mycobacteria sps (such as. M. tuberculosis, M. avium, M. intracellulare, M. |
kansasii, and M. gordonae), Staphylococcus aureus, Neisseria gonorrhoeae, Neisseria
meningitidis, Listeria monocytogenes, Streptococcus pyogenes (Group A Streptococcus),
Streptococcus agalactiae (Group B Streptococcus), Streptococcus (viridans group),
Streptococcus faecalis, Streptococcus bovis, Streptococcus (anaerobic sps.), Streptococcus
pneumoniae, pathogenic Campylobacter sp., Enterococcus sp., Haemophilus influenzae,
Bacillus anthracis, Corynebacterium diphtheriae, Corynebacterium: sp., Erysipelothrix
rhusiopathiae, Clostridium perfringens, Clostridium tetani, Enterobacter acrogenes,
Klebsiella pneumoniae, Pasturella multocida, Bacferoides sp., Fusobacterium nucleatum,
Streptobacillus moniliformis, Treponema pallidum, Treponema pertenue, Leptospira, and
Actinomyces israelii. Examples of infectious virus include: Retroviridae (including but not
limited to human immunodeficiency virus (HIV)); Picornaviridae (for example, polio viruses,
hepatitis A virus; enteroviruses, human coxsackie viruses, rhinoviruses, echoviruses);
Calciviridae (such as strains that cause gastroenteritis); Togaviridae (for example, equine
encephalitis viruses, rubella viruses); Flaviviridae (for example, dengue viruses, encephalitis
viruses, yellow fever viruses); Coronaviridae (for example, coronaviruses); Rhabdoviridae
(for example, vesicular stomatitis viruses, rabies viruses); Filoviridae (for example, ebola
viruses); Paramyxoviridae (for example, parainfluenza viruses, mumps virus, measles virus,
respiratory syncytial virus); OrthomyXoviridae (for example, influenza viruses);
Bunyaviridae (for example, Hantaan viruses, bunya viruses, phleboviruses, and Nairo
viruses); Arena viridae (hemorrhagic fever viruses); Reoviridae (e.g., reoviruses, orbiviurses,
and rotaviruses); Birnaviridae; Hepadnaviridae (Hepatitis B virus); Parvoviridae

(parvoviruses); Papovaviridae (papilloma viruses, polyoma viruses); Adenoviridae (most
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- HHHHHabsent O-(CH2 2- HH H H H absent -(CH

2J2 HH HHHDN one aspect the invention provides a
woredosoaz7efDr i nhi biting signaling by a TLR Theremukmd4/019714

according to this aspect of the invention involves

. -.CONtacting an inmune cell expressing a functional TLR

wth (a) an effective anobunt of a TLR signal agoni st
to stinulate signaling by the TLR in absence of a
substituted 4-primry am no &4 nholine conposition, and
(b) an effective anount of a substituted [

adenAvirysesli Hrapeswiidas chsarastsimplen XFpngisY h@%d}flng agg%mlla zoster
A R I s A BT B, i virses

pomnvtrhsetsh and iI@dtahmdug (huchtab A fridds dwine ﬁS’BIOVISLQ) tamdtuneladdifred viruses

naI oni. st absen e of the subs t.ed 4-
(Fo3 &R AP gt B IAgIC &ﬁﬁrag of thopEi q%e%fﬁaé% gy the. %ﬁpﬁr %elta
he IR QthBHEMW bOS d@fé@ﬂ?&%sda&'llﬁg of Heﬁam@ Basstﬁﬁ): khe4gehRDf non-A, non-B

i nvention can be 1n the forma hydrate ofr
heptitis felasutingembly tasoptied |cbass&=|=naren1’¢relly1mmmitta¢@@r,d{quuus C);

Nolelkand rAR8E St nd 2ot iR L RxdblsS SAREL QL TBbg) fhgtude, butare

not [emitél &, € c@s rebRrinAYsS BlidtGlasnhd\capBiel a®@iH) T eTBIvides imitis,
TLR is TL and the TLR signal agonist is a TLRO

Blastogrieges deyortisdis, Ghlamydia trashemetis, andhendidmabicagst i s
TSI B AR TASE, L AL Be P
corﬁj)cgnﬂl sxﬁg(a@ a@tepmdm cQ@Gotéﬂi’(becﬁﬁEﬂ with aGnfmobdiicantarcell surface and
WhiSBIToFEpabls K OR B QR TGOS WA FPFE oA e §.tfece of an
ant%ggfl-g)r?se% %gég%the c%rr]ﬁéleﬁﬁa 1(11%09 hist 5 tp%@@iﬁ)y cdi’ﬁpl«r%a fMﬁ?ﬁ

. one enbodi men he TLR si
molegulei $tan¢er antigénsicambe pm:pmeé ironh@mwmlla digteer y npmnaang crude

extfRElSif BYPE Flse o P aRbiey o5 oo i ob PR f1o08) Carttef res
54:1 05918081 sty pusiByTRE ﬁeé%u@eﬁshbﬂe@bﬁbﬁlaa%@i&owg@t obyede novo

ei t her “naked or, nofe conmonly, that are associate
synmeslﬁ o|§km\é1i1 ARfigsns. ot tneer ardigenuwichide batcarel n@ﬂnpﬁ%i@ta@tlgens that are

recoxP mal!i't'l: é%cp TN Cd 93 1 %%o%{l))ﬁzppgﬁ é%f %1% e ﬁ ot & er t%tm%r '3F cilicer cell.
Such antigens can be 1solated or prepared recombinantly or by any other means known in the
art.

The terms “cancer antigen” and “tumor antigen” are used interchangeably and refer to
antigens which are differentially expressed by cancer cells and can thereby be exploited in
order to target cancer cells. Cancer antigens are antigens which can potentially stimulate
apparently tumor-specific immune responses. Some of these antigens are encoded, although
not necessarily expressed, by normal cells. These antigens can be characterized as those
which are normally silent (i.e., not expressed) in normal cells, those that are expressed only at
certain stages of differentiation and those that are temporally expressed such as embryonic
and fetal antigens. Other cancer antigens are encoded by mutant cellular genes, such as
oncogenes (e.g., activated ras oncogene), suppressor genes (e.g., mutant p53), fusion proteins
resulting from internal deletions or chromosomal translocations. Still other cancer antigens
can be encoded by viral genes such as those carried on RNA and DNA tumor viruses.

Examples of tumor antigens include MAGE, MART-1/Melan-A, gp100, Dipeptidyl peptidase
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i nclude, for exanple, chromatin, ribosones, small
nucl ear proteins, ribonuclear proteins (RNP),

whe@sooms32 nucl eosormal protei n- DNA conpl exes, BEMUS2004/019714
nucl eosonmes. Exanples of clinically inportant

. .antibodi es specific for nucleic acids and for nucleic
aci d-contai ning material include antinucl ear
anti bodi es (ANA), anti-dsDNA, anti-ssDNA, anti-Sm
anti-RNP, anti-Ro (SS-A), anti6sSka (SS-B), and

IVg(nDﬁt Iﬁlh: 3} egigg@q?gg (i!iq%g}queéé u{,qmgfe%? %pd)ggfehs sqtz]cl?gghllup g (lfloqorectal

o TEPSIRHCROPD LT ol Rl )i

inoupigenie @pitofiels GAR @od Q-2 rﬂa‘tﬁeamdi] Proapater Spec1ﬁc Antigen (PSA) and
character, Stl c of t t

i OG5 SPHTP S B ath-ai TR0 HoURE Rebe fefifgane antigen
(PSRYE) LM rEéébYdr@}%etﬂ‘éhilﬁ AMIARYE-Fhil Dot ther afnldgeﬂywwge MAGE-A1l,

response to an antigeni c substance. The netho

Mas#oAdi MAGE-AhiMA é,tMédGE A8, MAER 6 MAGEA [ AGE-AS,

MEOHH-A9) MG B HRGEERT | AFAGEER P M B MBS AL p2), MAGE-Xp3
(MAIGEMI M@@ES(;&IF(MAGE B4)l, MAGE £ 12 MA GEUDE MAGFO3.MAGE-C4,

t he anti geni c substance in absence of it %%
MAGH-CanGAGR Tamily of HEnorratgetiess GARRE- laﬁéqlif?- @ﬁ* -3, GAGE-4,
Gﬁbfﬁ%@(@EW&@EOf | GG aVSE}Atdﬁ 5 Bl BE | KRG, EKUE!X{; NAG, GnT-V,

qui ndl i ne conp fng structural For ful
MWdeCDKeld t)abmnasc, pis MTUAC tfarhilyg HERZ/mes p2 bepd{s4St, o femprotem E-

TS S OSSR, o D P PR
cd&*g%gér{ lﬁﬁa%@; jmyrdogﬁfcxh Patéiﬁ (ﬂpbﬂ Cff)dlﬁl‘? CoRIRaR Yl %rldlom pl5,

m no I né conposition In
gp7Bj GMaynd (DD parighiesidey @iral pmdmlmsubha a$ hurhiwepdpillomavirus proteins,

Surdi ol 8 Eben HGEED [t Bt Bheqied oA (FHNA) 1 brain

gl gﬁ& Haf;has@ S8x¢- 'iOSSTX 2iHOMIMEBE-406 JIX-TESSX 4, 85X 05, SCP-1 and
n on Odl rrent th e i mmune response 1s an |nnate

CT-ityandec-eréBpbnse. I n one enbodi ment the i nmmune response

e e B0 BAP LA l PINBR S SSBSRRL it Rl ot o
ex§l'ti§llv§1r‘{§ ﬁré@f%dcim%e{}?m%ﬁ%lﬂmnémﬁw@t@ il tclyélﬂplhlhn b), B cell
lymphoma (Ig-1d1otype) glioma (E-cadherin; a-catenin; 3-catenin; y-catenin; p120ctn),
bladder cancer (p21ras), biliary cancer (p21ras), breast cancer (MUC family; HER2/neu; c-
erbB-2), cervical carcinoma (p53; p21ras), colon carcinoma (p21ras; HER2/neu; c-erbB-2;
MUC family), colorectal cancer (Colorectal associated antigen (CRC)--C017-1A/GA733;
APC), choriocarcinoma (CEA), epithelial cell cancer (cyclophilin b), gastric cancer
(HER2/neu; c-erbB-2; ga733 glycoprotein), hepatocellular cancer (a-fetoprotein), Hodgkins
lymphoma (Imp-1; EBNA-1), lung cancer (CEA; MAGE-3; NY-ESO-1), lymphoid
cell-derived leukemia (cyclophilin b), melanoma (p15 protein, gp75, oncofetal antigen, GM2
and GD2 gangliosides), myeloma (MUC family; p21ras), non-small cell lung carcinoma
(HER2/neu; c-erbB-2), nasopharyngeal cancer (Imp-1; EBNA-1), ovarian cancer (MUC
family; HER2/neu; c-erbB-2), prostate cancer (Prostate Specific Antigen (PSA) and its
immunogenic epitopes PSA-1, PSA-2, and PSA-3; prostate-specific membrane antigen
(PSMA); HER2/neu; c-erbB-2), pancreatic cancer (p21ras; MUC family; HER2/neu; c-erbB-
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(a) an effective anobunt of an antigenic substance to
stinmul ate an i nmune response in the subject to the
wa@eiosgersrz substance in absence of a substitutBdr/uS2004/019714

4-primary am no quinoline conposition, and (b) an
-effective amount of a substituted 4-primary am no
gui nol i ne conposition having structural Fornula XVil,
as defined above, to inhibit an i mune response in the
subj ect to the anti geni ¢ subsé@nce conpared with the

res e to the eni c sg@; ance I n ahsen

2; 8?73(3héy pin M1z cgfwﬁ; nelCifl PGPS ce cancers of cervix
an8 9% N (Qﬁal drad&@sesu%ﬂ’ayﬂmﬂﬁn bapiilin SR 1p_iézfte,lﬁgante@ﬁ«hﬂaﬁ@ancer (NY-

an | ne cel'l expressing a functional Toll-I

ESQ:dppt-onll lwltdmlaﬁH@LVeb epitapesinandmelanoran(MetengeMART-1; cde27;
h4§¢&fgéﬁﬁe to hnuh?te an i mmune response to the
' Eass%fbl ance”in absence of a substituted
4-primary am no qui noline conposition involves the
actlve step of admi nistering an effective anmount of an,
(fleéma

ant iy eng espsensd theinEentionsa methogof trepfing A AP IIEERS dise
sul%?(gcrllgﬁfé)'vﬁl%ﬁl The H&ﬁo@lnﬂ%gorhﬂl 30 ﬁﬁ@&s{be&fof %@H@éﬁio&l%ﬁgves the step of

am no qui no e antigenic
adsilistamce mbjebehaadmg o am(arrmhnesimgdmlay effedtoetamonnt of a

route or neans for adn ni sterln the anti
SubsiBY P FrPEMESY PIOAUTIONaC COMPSR BTHEAVINg SH 8"@3#%5%%%11 as

defiltR) AAVE 1) B thO Sut6AnBR AYorl&C athe @ﬁbstltuted 4-primary amino quinoline
system cinjection, inhalation, oral ingestion, topica

comgositiorsinrthisiasprct of fthe smilentiotnean bstin she form a&ydmts/or pharmaceutlcally

ao G BRBEEl P b FhE et P S RGeS svstemic tpus
eryTRdnhatdduk Srhe@ARBIdMthels NinAimMhfoE bowel didease) Sjogterdisyndrome,
ant | geni c subst ance to sti rTLI| at e an i nmune response to

pokymyoaitis, geeHlitis sWisaensn s granylomatess saspidgsisy dekyIprige epndylits,

S
Ref]fexpslr,ragﬁfo\{n %%d%%tﬁ%ﬂﬂh%eﬁﬁg ‘B%H%Q’% n&ru({r%gmgeﬁ)@éezﬂ Y—ﬁ cul bodlment
thel dutaimndiume disessetinsysedniie dupyus kegiematosonimare pﬂrmdulairembodunent the
ef fective ampunt of an ant.i genl c sybstance

autgimmunedisease is Thama ol hEHs o [y Qe Ogﬁ??r@éliﬁ %‘bj ect is a human. The
meHRThARES be %h%ﬁé?leto Ghi¥El ?xﬁdgfs J?ahPbf e ahfd hﬁ@ df?,f)rders listed

contacti ng I mmune cell expressing a functional
abdﬁall-llke receptor with an effectlve amount of a

D A AL B0 B0l L SRt i

disk438! mﬂ;nuﬁé‘ cofipeR %ssroeﬁ&farzﬁs%a&e@ shOSri @Y i ANMCS Wit 1aR%Aion,

conpar ed
systemic lupus erythematosus, rheumatoid arthritis, polyarteritis nodosa, poststreptococcal

glomerulonephritis, cryoglobuhnemla, and acute and chronic serum sickness.

The substituted 4-primary amino quinoline composition can be administered to the
subject by any suitable route of administration, including, without limitation, oral and
parenteral. Parenteral routes of administration include, without limitation, intravenous,
intramuscular, intraperitoneal, subcutaneous, intranasal, intrapulmonary, transdermal, topical,
and mucosal. Parenteral routes of administration also include direct injection into a specific
tissue or other site of injection, including, for example, lymphoid tissue and a site of
inflammation.

It has been discovered according to the invention that quinzoline compounds

structurally similar to quinolines of the invention are unexpectedly useful in methods for
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with the i mmune response to the antigenic substance in
absence of the substituted 4-primry am no qui noline
W@ e0uposicri on. The antigeni c substance can be aPCT/US2004/019714
allergen. An allergen is a substance that can induce
.an. allergic or asthmatic response in a susceptible
subject. The list of allergens is enornpbus and can
i ncl ude pollens, insect venoms, aninmal dander, dust,
fungal spores and drugs (e.g-67penicillin). Exanples
of natural aninmal and plant allergens, |nclude ﬁfOtElnS
inkipisingfandmpmying mespprsel bath iry vigerrad an vicaningludingapethods for treating

i e e Bpl X B AP OARAI ISR frufle is Y Fggtﬁ@?@%?g@fea

coipbandsl it dhdip metlh@l:is ofhase ec@rdmg@d iheinyeatiem neredinekpdcteddy found to
multiflorum; Cryptoneria rrFrlaJ aponi ca),;
retai iBRoPOr 3l A hhuahibe rf?f‘ék‘fﬁﬁ 0 mr@éwndmgrﬂ]%nqlme g@pounds

| t FudeBHSKIEHS at least i
oo R S o ) AR 1 BB BIBEENS atst
viweul garis); Plantago (e.g., Plantago | anceol ata);

Parietaria (e.g., Parietaria officinalis or

Parietariajudaic ); Blattella (e.g., Blattella

ger MR BAE AspectARé fvemidh proﬁﬁéssn(ﬁﬂél quihSHoHM corpdditfmS U s described

% Cupr essus senpervirens, fressus arizonica,
furgire beloprs Eheseieompesitinna rap@pthenqmnqé@ ipg cqrapqgitiony @ﬁvqo'eqeashscovered

to galdseglﬁllg S ’thodg %rpl ;J)ﬁl qJ’nﬂ'{lﬁ@?espg#%UQ&ﬁ &'r?vﬁr%miﬂnh érvo .

ni perus-ashe orient

inciBAR AR HAdS f(ﬁr tfe@tighk mnﬁhﬁ'ﬁ&ﬁi}ﬂ@ﬁﬁsls@mﬁbd dseéses and aut01mmune
Peri planeta (e.g., Periplaneta americana); Agr.op

dlsegiegs Dl}ggtpdbei;f gﬁu],aggletﬁé:yrtalggggwg a{némelana gg@atpelt 1S alsorl)eheved that
thecrﬁ)nglaA[lﬁ%%oTﬁ &dlﬁ;sqnt(r?glﬁ 9 %Jﬁg&agsﬁ ((:i}él@?&) gg ’HE@;guélsttQﬁg{:%ﬂtﬁ)n and
treﬁh&ht @ﬁrhalaf?a;ms @e:llgas JfoReatipertof nthes diseasBoahich pvebsa)described to
Avena, '% Avena sgh}i %Q Hol cus (e.g., Hol cus
be pespansine) to teatmeid MHPIEHIATPBIRES: ~ Ant hoxant hum odor at un) :
AT RORbRA Elufﬁhﬁ&mg comﬁagltis&admﬁé hmxﬁto%tﬂak}éa strd\@b Forgnula XVIII
(e.qg., Agrostis alba); Phleum (e.qg., | eum prat ense) ;
Phal aris (e.qg., Phalarls arundlnacea) Paspalun1(e g.,
Paspal um not atun) ; Sorghum (e. IN §orghun1halepen3|s)
and Bronus (e.g., Bromus inerni $B3 The term "al |l ergy”
refers to acqui red hypersensitilkity to a substance
(allergen). An "allergicRbeac Ton" i's the response of
an i mmune system t 6an alll ergen in a subject allergic
to the allergen. e sONF NI onsRy ncl ude eczemm,
allergic rhinitis or clh hay fever, bronchial
asthma, urticaria (hive ~ X/hL\RZ

R8
Formula XVIII

wherein

X is absent or is an aryl, alkyl, heterocyclic or styryl group, provided that if X is a
phenyl group, NRR; is part if a heterocycle or is a diamine;

R; and R; are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group,
wherein R; and R; optionally are combined to form a heterocycle;

Y is an oxygen atom, a sulfur atom, CRgR g, or NR};, where Ry, Rjo, and Ry, are each

indepéndently a hydrogen atom or an alkyl, alkenyl, or aryl group, wherein any one of Ro,
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food allergies, and other atopic conditions. The

anti geni ¢ substance can be an antigen that is or is
waleroswed7d rom an i nfectious mcrobial agent, ipct/usiongo19714

a bacterium a virus, a fungus, or a parasite.

Exanpl es of infectious bacteria include: Helicobacter

pyloris, Borrelia burgdorferi, Legionella

pneunophi | i a, Mycobacteria sps (such as. M

tuberculosis, M avium M iTi&acellulare, M

k Sid f .
Rig SRS, dngio Bty Moo BRLAATRE R FIEABILRF L SR G subsituced
hetetogyelej a nonocyt ogenes, Streptococcus pyogenes (G oup

A Strept o&gﬁcu%)(, Streptococcus_agal actiae (Goup B

St r &gt 8k sl alkesyl giopp containing fam il daAQ carbepgyr is an aryl group;

Str ' '

RPLAE RS Qfé%a%@ﬁﬁ@éég@erg@ aE) gﬁfr?é%%tca?(g% tog gl\({) gf(létalé alkenyl, or aryl group,

Streptococcus (anaerobic s
whpregulpandR, opmnhlbyaweicombined yo fivec katersgycle; Bnd er ococcus
sp. epgophi.lus influenzae acillus anthracis,
b Bt b aPY heth BiCIGEP Aen it PHUBEE! BPPumaggen atom, oran
allc, MideRl A1) heterdcybind, ARAS, By AR, cdebOS1, Béteh, KSR afihd) 48, hydroxy,
Costridiumtetani, Enterobacter aerogenes, Klebsiella
alkpyrie iaSeAPEL thipasi foxisle] tilfene, s silfenaniicgrenp, dleeseigpny pair of Rs, Re,
E bagtar.i nucl eat Streptobaci | | us idiform s
R B RN R S B opBl PR et p B Rilefocvete ora
carbougcld¢ct i nonyces israelii. Exanples of infectious virus

include: Retrqviridae (including but not limted to

hundi R #rouasallyiaserpiabls kudsatesangdsplts theesofinavi r i dae

(fop (ﬁfé%ﬁmoﬁimé?ﬁkk And R} 42%3.h 738 Héﬂtg £h \{b%ellllsa;tom or an alkoxy

enterovi ruses, hurman Coxsacki e Vituse : FhT ROV ruses,
groeghovi ruses); Calciviridae (such as strains that cause

gastroenteritis): Togaviridae (for ex l.e, .equi ne

O cBigRE PrEpieRt e 8PS b shetingredSth F sasimedion gaa methoxy
growg.or exanpl e, dengue viruses, encephalitis viruses,

yel | ow fever viruses); Coronaviridae (for exanple,

corlaeae embgdisent Krisperend griisiaaryt groupxanpl e, vesi cul ar
Fil ovi.ri dae

st td .l s,viruses, r.abi es,vi X for

oAt 1 YR bl b RRHCHARR o e from 2
to 6PERKIVE] ARIMREARY), maﬁ,arawmsndegfn&mm AFHRBeY htoHSor an alkyl

respiratory syncytial virus); t honyxoviridae (for
growyanpl e, influenza viruses); Bunyaviridae (for

ex l.e, A hfUS ny.a V4 uses )
o oBcgr{Re B NG ety KM i3 Ruory ot pagyt or ks group
( héndmbieagbrisfadiheC; alkylysewy);; Reoviridae (e.qg.,

reqQviryses, orhivjurses, /
3 an(lﬁh are eacg 1nciependently a hydrogen atom or an alkyl group, wherein R; and

R4 optionally are combined to form a heterocycle; and

Rs, Re, Ry, and Rg are each independently a hydrogen atom, a halogen atom, or an
alkoxy group.

In one embodiment X is absent or is an aryl group;

NR|R; is a substituted or unsubstituted piperazino or morpholino group or is
NRy(CH,)aNR0R 11, wherein n is an integer from 2 to 6, inclusive, Ry is a hydrogen atom, and
Ryo and Ry, are each independently an alkyl group;

Y is NH;

L is a C;-Cg alkyl group;
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and rotaviruses); Birnaviridae; Hepadnaviridae

(Hepatitis B virus); Parvoviridae (parvoviruses);
w@apenansiz | dae (papilloma viruses, polyona Vi rpSEE}2004/019714

Adenovi ri dae (nostadenoviruses); Herpesviridae (herpes

sinmplex virus (HSV) 1 and HSV-2, varicella zoster

virus, cytonegal ovirus (CW), herpes viruses);

Poxviridae (variola viruses, ccinia viruses, pox

viruses); and Iridoviridae (such as African sw ne

fev ' \ j £ i I :

e T e e o o S ST PERAPy Pherein Ry and
Rytoptiorajyrare odmbiiged to foapatheteracytliehanht to be a

defectjve satellite of. hepatitis.B,virus t he, agent s
of ok e Rrofta s Sphinde Pt 3 a5 iekt e, Al RER o, or an
allokffdtipt t ed; cl ass 2=parenterally transmtted (i.e.,
Hepatitis C); Norwal k and rel ated viruses, and
ast bone uskadiments ifAnesylgroums ect i ous fungi i ncl ude,
but 0 W19 toc s _neof pr.mans, .
ri s DGR Bl Bt bR BE A i PR Brour,
Bl agtieNif,es dermatitidis, Chlanydia trachomatis, and
Candi.da al bi cans. The anti geni c substance can be a
cantd? @ SeGege] el0WPancer antigen as used herein is a
CONROURHIR, SHCACKR A &a&mgﬁfm% B o | i
vvith9a t%“m)r o? ca?ﬁ:er cel su??aceﬂa%g)%?fgﬁ al?&siqﬂoptmnallyare
combipebiocfouh apnaybddinvgraup;iamkune r esponse when expressed
on the, syrfa of an,aniigen-presenting cell in the
confestto BT 49 Raaes SHip SHSARGARY P S:pgLph akalpRpryom, or an
alkﬂi?}?@ub.e- Cancer antigens can be prepared from cancer
cel's either by preparing crude extracts of cancer
cel Ingonefegrbodivagnd Xels aphead groupped i n Cohen PA et al .
(1 er Res 54:.1055-8, by partially purifying
thgﬁgalft{%qgﬁgfeﬂgﬁﬁpeé%%ﬂ%i nant technol ogy, or by de novo
synYheNHs of known antigens. Cancer antigens include
but_are not limted to antigens that are reconbinantly
ex ) » | mrunogeni ¢ portion thereof, or a whole
t un@r, Qr ti gens can be isolated or
pr ep3aarng§4$a2§ggn%iaﬁglﬁtjthylygﬁg?&@g@any ot her nmeans known in
t hARaRE, R7Thed Reameatlcahgdogantogen” and "t unor
antIi en"n%&. used .i nt rchag}gjsably and refer to
ant' ' ¢BRE IPeNL XS APheny! @FUPal |y expressed by cancer
Ce'NﬁlléﬁﬁNCﬁ&hz?ﬁe%&Yne?e exploited in order to target
cancer cells. ncer antigens are antigens which can
potemINH} |y stinulate apparently tunor-specific i mune
;let p}glrj_gﬁ_fchgp;ne of these antigens are encoded,
R; and R4 are combined as a morpholino group; and

Rs, Rg, R7, and Ry are each a hydrogen atom.

In one embodiment X is absent;

NR|R; is a substituted or unsubstituted piperazino or morpholino group;

Y is NH;

L is a C,-Cg alkyl group;

R3 and Ry are each independently a methyl or ethyl group or R3 and R4 optionally are
combined to form a morpholino group; and

Rs, Rg, Ry, and Rg are each independently a hydrogen atom, a halogen atom, or an

alkoxy group.
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not necessarily expressed, by normal cells. These
antigens can be characterized as those which are

woerosmabiey2 sil ent (i.e., not expressed) in nornedT/Us100£019714

those that are expressed only at certain stages of

. -differentiation and those that are tenporally

expressed such as enbryonic and fetal antigens. O her
cancer antigens are encoded by mutant cellul ar genes,
such as oncogenes (e.g., actiiated ras oncogene),

suppr essor genesr?ée.q%ﬁ, mut ant p53), fusion proteins
r esin enegmbadimentat irabsentdel eti ons or chronosonal

tra c Aty Qfsh Li.L: gt her cancer antigens can be
encgfg%g‘zgsyNw rﬁlﬁgglﬁgg@’such as those carried on RNA
and YORIWH;unor viruses. Exanples of tunor antigens

i ncl yde NMAGE, MART-1/ Mel an-A, gpl OO, D pepti dyl
peplitiaSErEbPPI V), adenosi ne deani nase- bi ndi ng

pr okei ADAhp hhin b, Colorectal associated
ant ?gﬁd%c)-éhcao%gﬁg@%s, Car ci noenbryoni ¢ Antigen
( CER) amhB; aresachhametipanigoouppandpes CAP-1 and CAP- 2,

etv, a , Prostate Specific Antigen (PSA) and its
1B BULRT G SPEUOBEADT. pSA 22 and PSA- 3.

Pr OEf HeRmitRAGhét X FRBEn@ne antigen (PSMA), T-cell
receptor/CD3-zeta chain, MAGE-fam |y of tunor antigens

(e. JRIRMaDEPRnylpIpREENE2 . MAGE- A3, MAGE- A4, NAGE- A5,
mﬁdﬁﬁ MAGE- A7, MAGE- A8, MAGE-A9, MAGE-Al O MAGE- Al
| NRI2, MAGE. Xp2 (MAGE- B2), MAGE- Xp3 (MAGE- B3),

MVAGEisXpBH{QUNGE- B4) , MAGE- O, MAGE- C2, MAGE- C3,

MAGE- C4,  MAGE- C5), GE-fam |y of tunor antigens
(e.%@?ﬂ@«ﬁﬁ??C%o@Etﬂgr@e\@E-s, GAGE- 4, GAGE-5, GAGE-6,
CAGE, fnd 9P ol GG rcifGing RACE. LAGE L NAG

GnT- VMM - CORA, toy%grsoi ase. p53. MUC fanily,

HERRY el Rs 992 tacdhsy hyd@sgsi atam f et opr ot ei n, Ecadheri n,
a-catenin, h-ca in_and g-catenin, pl20ctn, gpl 00
Pné?‘ff?,em@ﬁ%ﬂﬁnttg\}-sé%p’, cdc27, adenomat ous pol yposi s
coINRg{zqgm_ﬂle%@%@eraﬁg@lri n, Connexin 37, |g-idiotype,

p i 5, 75, and GD2 gangl i osi des, viral products
suchi uman papi |l l omavirus proteins, Smad famly of

tunor_ ¢ Z:E%ﬁgs I mp-1, PIA EBV-encoded nucl ear
anti 8e;1fi% )-1, brain glycogen phosphoryl ase, SSX-1,
SSR ZarkdHEMrdEdmbided asSSiotphoBserbupSSX- 5, SCP-1 and

CT-7, and c-erbB-2. Cancers or tunors and tunor
antRapadRrpse eacharaethoxt grouasdt unors (but not

Rs and Rg are each a hydrogen atom.

In each of the foregoing embodiments, the composition is optionally in the form of a

pharmaceutically acceptable hydrate or salt.

Representative, non-limiting examples of quinazoline compositions of Formula XVIII

of the invention are compounds 201-214, presented in Table 3.

Table 3. Quinazoline Compositions of the Invention

ID

N R1 Rg Y L R3 R4 R5 Rs R7 RB

201

202

\~CHs

/N\) NH | -(CHy)s- CH; CH; H H H H

X
N~ CHs
D/ A NH | «(CHa)s- | CHs CHs, H H H H




excl usively), include acute |ynphoblastic |eukem a
(etv; am|; cyclophilin b), B cell |ynphoma

w@ b@sioaticot ype), glioma (E-cadherin; a-catenin;PCT/US2004/019714
b-cat eni n; g-catenin; pl20ctn), bladder cancer

«(p2lras), biliary cancer (p2lras), breast cancer (MJC
famly; HER2/ neu; cerbB- 2), cervical carcinom (p53;
p2lras), colon carcinona (p2lras; HER2/ neu; c-erbB-2;

" MJC fam ly), colorectal cancef7l(-Col orectal associ ated

on B0
bal I TUJTC,

Rz

<(

L RY 3 ;RG

I e

u;, gastrTc

iny | H
NS

ﬁ

- mm fap)

SH
hi i n
en,

e
P
205

H

and

H
eu,

—~

20%kp Il u anﬂcdncer meln Ho dm
VB—and—GB2r gangtTustdes) |, myelroma (M
(HER2/ Ineu;
P3Ok}, RSMCRI, @'HQbH%SA +B;
Y
FerbB-2 ancreag, c[ cancer
ch as human
208 ) Fowel | | etrkgriar(
\Y

antigen (CRC)- 7-1AL GA7Z33: ADV)’ Chu..
ID( FA\ XQth n| NBH 2c ol akrcet y\“ uplll -
ANc HERD/ netoy-t ef hB-
T Eﬂ -fé%‘ﬂ%
Hrrphera—H Hmg—cancer —(TCEATVAGE-
NY- E , ehh | gpkem gy,cyclipp
, oncofl et al antig
P1r 7 non-snaldceicel | jung carfci noma
-erE%j;), nagzzharyngﬁdl daHoer| (Fhp-1; GBNAIH,
ovari an cangcer (NUC flam lyy; HER2/ neu; c¢-erbB-22),
prostate cancer k"’é ostrate
its i nogeni¢/ép|tgﬁﬂﬁ
A4l e antigen (PSMY): HER2/n
T (p2Iras; VUC famly;
207H / clertiB} ua7Ra glgagprioteHn) | ranal | ¢ancecl
C- éTbé 2),| squanmous ¢
and esophagus (viral |products su
cul can ( SO
op&s) , agg[wewgﬁowa
(el an- A/ MART-1; cdc27 p2lras] gpl OOPnmel117).
N one_aspect of the |nvent|on
n aufoilmmuney di sorder . j.n
e
adm

e

ni steri

C 8y copr
deEhye
20%), nonp Qﬁ#)S prooteipn ? 9%5
CTam y;
Specifirc Antifgen ( BSA)
206 !
ro e- speC| menpr an
ell capcers of cervix
papi | Avi Fus proteiln
kﬁ%\/- 1(8@%% t
AGE- 3
a nethod of tfreat|fing
t hadyaccofr diagH,ie,,t

i s|provide Th
209 J:'f':he i i on d

ct h

ént

ijnvol ves the step of

ngtO(

n subj €

avi ng

n_aut ol nmune di sor dg

ef fect

"ee

r an

A

Tosthie

ive am

bunt of
C0 Si
dab

a
ti

ove, | tH

o

sjubst Pt ot ed 4% pri mary
10hjavi t r uicttreal QT
treat the autoi mune ([di sgrder. The substitutegd

nthis
n-(Chgs-floroma hydHat g of H
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/O/ O‘ O | «(CH,) | CHs CH;
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It has been discovered according to the invention that certain quinazoline

compositions can be used to inhibit TLR signaling.

In one aspect the invention provides additional novel quinazoline compounds useful
in the methods of the invention. Such compounds are referred to herein as CMZ 203-34,

CMZ 203-44, CMZ 203-45, CMZ 203-49, CMZ 203-51, CMZ 203-76, CMZ 203-78, CMZ



10

15

20

25

pol ynyositis, vasculitis, Wegener's granul omatosi s,
sarcoi dosi s, ankyl osi ng spondylitis, Reiter's
wayndnamsey psoriatic arthritis, and Behcet's spemusioe4/019714
In one particul ar enbodi nent the autoi nmune di sease is
system c | upus erythematosus. In one particul ar
enbodi nent the autoi nmune di sease i s rheumatoid
arthritis. In one enbodi nent the subject is a human.
The met hod can al so be appli®Bd to ani mal nodels of any
of the autoi mune disorgers istg% abov

I n
203 ShOMZ203-93, 1ad SN2 R e SYNLETEg &or §a8 8ﬁﬂﬁe%o§)g?compounds are
¢ | Y: isease. | mmune conpl ex associ at ed
provifecin Fie ?E%@P?‘%"Egﬁ*’?*y"?‘?ﬁ‘?l ude, without |initation,
Sy He@Hincof sy Speifid tummiundsiaveralreadsabash destad iRrvitre gnd found to

ol yarteritis podgsa, tstreptococ 44
inbibi GhRO waswing o8 b 27 ThirRrBRant My 203,34, OMZ 203-44,
cMg%kaﬂs‘?cﬁ/Pz g@@-%,cémsma-sﬁb@w be3-76,UCeld, 203pT8, EAMY 203-87, CMZ

m no "gui nol i ne ‘conposi ti on can be adm nistered to.the
20393bebEMB/208795 sraibehidied to bensefein pwptheds %ﬁlﬁ Hivention.

including, without |limtation, oral and parenteral.

Parenteral routes of admnistration include, without

i 1 bt hct th lvaN@sOpEvidend rathod for ihibiting signaling by a TLR. The

i ntraperitoneal, subcutaneous,. iq&ranﬂgaL expressing a
methort acsprdimmtodhis aspachakiBe HpEntion igyplyey conlapng.a cgll grpressing

Par al...r Of 2 RS B &8 F itidYChaigky structural
funca’iOPg‘fo? W%lcﬁ%%tg%&l“g{ 0 a sgg |11El ?ggul??ggtlg&or other site
For@laiXmecti on, including, for exanple, |ynphoid tissue

and a site of inflammtion. It has been di scovered

according to the invention that quinzoline conmpounds

structurally simlar to quinolineqR 4the i nventi on

are unexpectedly useful in nmethod$s forinhibiting an

i mmune response, both in v'éro b in vi vo, including

nmet hods for treating inmu ﬁ@?ex associ at ed

di seases and aut oi nmrge di okS. The qui nazoline

conpounds and their neth us according to the

i nventi on were unexpect ound/to retain nuch or

all of the inmmnoi nhigbt Teg§Uurex of correspondi ng

qui nol i ne conmpounds and their nethods of use, but wth

the additional feature of R8ving reduced toxicity, at

| east in vivo. In one aspect tg& i nventi on provides

novel quinazoline conpositOfBH2. Kg descri bed

wherein ,
X is a substituted or unsubstituted aryl, alkyl, heterocyclic or styryl group, optionally

attached to the quinazoline by a nitrogen, oxygen, Or sulfur atom or by a SO or SO, group;

Y is absent or is an oxygen atom, a sulfur atom, CR9R o, or NR;;, where Rg, Ryo, and
Ry, are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group, wherein any
one of Ro, Ry, and Ry, optionally is combined with R or Ry to form a heterocycle;

L is absent or is a hydrogen atom, an alkyl or alkenyl grbup containing from 1 to 10
carbons, or.an aryl group;

R; and Ry are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group,
wherein R; and R4 optionally are combined to form a heterocycle; and

Rs, R¢, Ry, and Ry are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,

alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of Rs, Rg,
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15

further below, these conpositions and ot her

gui nazol i ne conpositions have been discovered to be
was@sob76érn nmet hods for inhibiting an i nrune r eBEDOSEN4/019714

both in vitro and in vivo, including nethods for

treating i mune conpl ex associ ated di seases and

aut oi mmune di sorders. Due to their simlarity to

certain known antinalarial agents, it is also believed

that the novel quinazoline conpositions of the

R, bRVRpwhivh avé hdjahsenebmotirebptionhbly arsreewdindddn fenmeia heterocycle or a

treatnent of malaria, as well as for treatnent of
carbochee, di seases whi ch have been described to be

r esa?ﬁ?ﬁ?ff&cg&mtaﬂg @&Ble%ﬁﬁté‘s*ﬂn@%@ﬁﬂﬂh@&%f td fithibiO¥ighaling by the

qui hazol 1 ne conpositfons of the invention have a
TLR&! The tiethat aEmrdmgao pi4 dspedts R imgention Ry be peyformed i vitgp or it

can ;g{pg&lg%x%{: 1}1 :YIV(S)'. &vpn g}ﬁ%ﬁ Isee%ﬁ'%%rn g e @ﬂat?c(n\% Tkﬁ Jé}{' but need
not g@&@éﬁhl}g be 4R amﬁ*ﬁﬁ?@ell SFdrakhmbple, theltell emes/sﬁaigethe Ifuncﬁoml TLR can
mne; R and R2 are each 1 ndependently g%g %ﬁﬁk n

be a&ter]irtransfeauad alithyan, exatqgs;ﬁly V@ct@rthgﬁ{;qecf@ ,egggligs&%h £ y the ce
In ope Fgl 8*“%)12&/818 ?nga[rﬁlé: %@Pgﬁl@tl{og %é@ﬁ&@fo? ﬁ&ﬁml%lﬁng
intr¥RE0Rr B8nalifigby HIRD.Rn are each | ndependent | y a

hydr ogen at om or an al k al ken

Whelp@gé,ltlgnyo enepndsd0 IR_EI(H pLgs@nt }n ’5%{1? g’n%? Iﬂﬁ Rg additional
reprg% ?%%HD hﬁétt cchI‘Oﬁné Sipindd! Q‘%hipbuﬁcﬁch 18L229, Fresented in

L i's an ‘al kyl or al keny
TabQ mwﬁxheetiateacmtor@rﬁmtam toan b usealrib dismethofl gcmdlag;w this and all

omgtag;ﬁ%&ol}gppalglgﬁry}onaé{eﬁ@a% &pg enaR vglitlglj slg%f YSYRHEN4-primary

amino quinoline compounds. Additional examples are presented in the Examples below.

Table 4. Additional Quinazoline Compositions for Use in Methods of the Invention

ID X Y L Ra R4 Rs Rs R; Rs
|/\N/CH:
201 /©/N\) NH '(CHz)z- CHs; CH3 H H H H
_CH,
202 /@N\) NH |-(CHp)s-| CHs | CHs H H H H
(\N,CH:,
203 /©/N\) NH -(CH2)s CH; CH, H H H H
(\N/CH:, /
204 /©/N\~) NH -(CH2)5- CHs; CH, H H H H
_CH,
S

205 Q"\) NH | -(CHz),-| CHs CH;3 H H H H




wherein R3 and R4 optionally are conbined to forma
heterocycle; and R5, R, R7 and R are each

wo pbspersdent | y a hydrogen atom a hal ogen at onPCDUSHN4/019714
al kyl, al kenyl, aryl, heterocyclic, nitro, cyano,

. car.boxy.,- -est er,. ket.one, am no, am do, hydroxy, al koxy,
nmercapto, thio, sulfoxide, sulfone, or sulfonam do
group, wherein any pair of R5, Rs, R7, and Rgwhich are
adjacent one anot her optlonaYPV-are combined to forma

—het erocy

el e-—or cakr hnr\ AN nlbgr naan 1

A A2 | u_y —C5 T pllal ac ULRL; I R R

e e ptable—hydrates—atid }alts tHereof ——tnorte . !
enbpdi men cangd R7 afe each i ndependentlly a hal oggn

Ak om o | koxy ,\g.[oup(CH) ofi:CénhSdeFnt Re land R7 H
are| e I ndependent | ﬁlorlhe atorm or{ a net hoxy

gr oup. I'n one e odlnpnt X ils absept or ifs an Jaryl

group;, NRIRZ Isfa heterocyclic am pe or NRp(CH
) NNRi ORn, rﬁhereln nis$ an integer from2ito 6,
2o0nc| u nd RONHRi ¢-(Chidlet [RnChy e| edth indBpendent|l yH
ah dizggn atomior anjal kyl |group; [Y is gn aryl grqgup
ar s NR12 wheré R |sta hydrogen—at-om-er—ahr—aryt—or

al kiyl group; L ifs abs¢nt or fis a C2-C6 alkyl droup;| R3

d re _eachii peér tly hy njatgmljoryan g
ZQFKy rgwﬁfgﬁhergﬁﬁ Rgéga Riaaptl ggﬁly ar e |conbiined
o forma heterocycle] and R5, R, |R7, and R gre edch

— T ndependent Ty a[hydrogen atgm a halogen atom| or dn
al koxy group. In one éenbodi ment X [s absgnt or| is gn
209 Y| éﬂtﬂ:@@wm R2 NHs @ -(SHbstli tQed| olCHInsubdt it utied H
pi ple ino or nmprpholino grqup or {s NRO(|CH2) NNRi oRn
wherein n is anfinteger from?2 to 6 incliusiveg, RI |

]
a hydro%en atom and R oand |[Rn are|each i|ndepgndent|l
an fal kyli group;
210 “(CH,INICH,), NH -(CHy)2- CHs, CHs; H H H

211 ﬂ'@\c” NH |-(CHpw| CHy | CHy | (H | H | H

CHs '
Q OCH ! OCH

212 /@N NH | -(CHy)»-| CHs CH, H

213 /@("\) o] -(CHy)- CHs CH, H H H

214 )©/N\) S -(CHg)2- CH; CHs H H H

N(CH3) | (CHy)2- CH; CHs H H H

| o

216 NH |«CHp)y| CHs | CHy | H H H

217 NH -(CH)2- CH;3 CHs H H H




Yis NH Lis a C2-C6 al kyl group; R3 and R4 are each

i ndependently a hydrogen atom or an al kyl group,
wob@sed1s7R3 and R optionally are conbi ned to fBPETUS2004/019714
het erocycle; and R5, R, R7, and Rgare each
.i-ndependently a hydrogen atom a hal ogen atom or an

al koxy group. In one enbodinent X is an aryl group;

NRLR2 is substituted or unsubstituted piperazino or

mor pholino group; Yis NH L-7% a C2- 06 aI kyI group;

(¢

At gl
nd R4 grn each Indepc\ndc\nflu t"f-'('

<G Cric u. IIC I yl
olp—or .waa..u R4-Lopti-offal-Hy—are—gonrptred—toformia Ry Re
bhol i roup; Fi% R| Rf, angRgareyeachy H H
2iquepe Iy a hy'\gyoqe &fom ~a’ hal ogén jat om| or an
at-kpxy—gtot fonegnbodiT ' nmyt—group);
ZEQHRZ | mét h)l mrpera& | Yehs NHcd, is y GH2QHZ- S H H
and are each a group; and R5, R ,| R7, jand
R—are gacit a nygrogen atGm I'n one[enbodifment X 1S [a
phenyl droup; NR R s | Norethyl pipel azime:| YHi S| N [L H | H
I's  CH2CHz2ew; R3 and R4 are |conmbi néd as a nor pholino
group; and R5, Re, R7] and Rgare each a hydrogen atjom
N
221 | k/N\© NH -(CHz)z- CH3 CH3 H H H H
SN
H | OCH
222 QI/D absent | absent | H H H OS o
N Q OCH | OCH H
223 G\(K/O absent | absent H H H : :
(o] . .
224 /@ absent | -(CHy)s- CH§CH CH§CH H | H | H | H
~,
225 N(;LCH absent | absent p H H H H H
226 o asent | avsent | LV | H H| H | H | H
/N\j
227 | W) absent | absent (© H H| H | H|H
OH
228 (N absent | absent H H H H H
/N\)
229 absent | absent H H H H H H
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In one enbodi ment X is absent; NRLR2 is a substituted

or unsubstituted piperazino or norpholino group; Yis
WONRH05h007632 a C2- C al kyl group; R3 and R4 are eartm/uS2004/019714

i ndependently a nethyl or ethyl group or R3 and R4

optionally are conbined to forma norpholino group;

and R5, R, R7, and R are each independently a

hydrogen atom a hal ogen atorg-or an al koxy group.In

one enbodinment X is absent; NRIR2 is

N- nhitd!yelappqweﬂ&znmnowprcsﬂma npethegl foohphdpiing siggalingcpyRuTLR. The

ool B i L el A T
g'ar]ﬁﬁguo}{allﬁ@b@@nt NRi R i s N phenyl pi pera2| ne Y
R3 and R4 are each a met

gr o@ban etfeqtive RIOHRteofaaHIR sigreltagenst tgrsawlat%\ﬁenﬁglga{qy&hpTLR in
T N

CH2@Wgn effective amount of a quinazoline composition having structural Formula XIX,
as defined above, to inhibit signaling by the TLR in response to the TLR signal agonist
compéred with the signaling by the TLR in response to the TLR signal agonist in absence of
the quinazoline composition. The quinazoline composition in this ‘aspect of the invention can
be in the form a hydrate or pharmaceutically acceptable salt. The method according to this
aspect of the invention can be performed in vitro or it can be performed in vivo.

Also according to this aspect of the invention, in one embodiment the TLR is TLR9
and the TLR signal agonist is a TLR9 signal agonist, and the method in one embodiment is
thus a method of inhibiting intracellular signaling by TLR9 in response to a TLR9 signal
agonist. The TLR signal agonist in one embodiment is CpG DNA, for example a CpG ODN
such as ODN 2006. The CpG ODN can belong to any class of CpG ODN, including A-class
(e.g., ODN 2216), B-class (e.g., ODN 2006), or C-class (e.g., ODN 2395).

In one embodiment the TLR signal agonist is an immune complex that includes a

nucleic acid, as described above.

In one aspect the invention provides a method for inhibiting an immune response to
an antigenic substance. The method according to this aspect of the invention involves
contacting an immune cell expressing a functional Toll-like receptor with

(a) an effective amount of an antigenic substance to stimulate an immune response to
the antigenic substance in absence of a quinazoline composition, and

(b) an effective amount of a quinazoline composition having structural Formula XIX,
as defined above, to inhibit an immune response to the antigenic substance compared with the
immune response to the antigenic substance in absence of the quinazoline composition. The
quinazoline composition in this aspect of the invention can be in the form a hydrate or
pharmaceutically acceptable salt. The method according to this aspect of the invention can

be performed in vitro or it can be performed in vivo. In one embodiment the immune
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R3 and R4 are conbined as a norpholino group; R and R7
are each a nethoxy group; and R5 and Rgare each a

whyasogwsm at om | n each of the foregoi ng enbodPeEUERN4/019714
the conposition is optionally in the formof a

. ~pharmaceutically acceptable hydrate or salt.

Representative, non-limting exanples of quinazoline
conpositions of Forrmula XVIIl of the invention are
conmpounds 201- 214, presentedﬁTm-TabIe 3. Table 3.

Qui nazol i ne Corrp03|t|ons f t he Ln ntion, | D X NRIR2
resDORE RIS ARG ORIt ehembORSn (B Immyns teppay ncludes

3- CH3 JJ XJ CH3 HH H H D X NRLR?
”@%%ﬁ%%sm NH - (CH2 4- CH3 CH3 H H H H 204
r f Iibhe er(ﬂ@'dan)lsm -thet8p OHPnkicHngaiim@un® OB ¢ypressioea)functional

ﬁ-_&e}qe(@ytqr “ﬂﬁq an(e%cté\je arrrlc&% N&%%lc'qug%gﬁm%m% aﬂ immune
resp&ﬂ%'é'%c; ale a%e%%ﬁnﬂb%&%%qﬁ(n%ﬁne%oﬂ@oﬁhbn involves the

HH H CH2CH2N( CH3
actlve step of administering an effective amount of an antigenic substance to stimulate an
immune response to the antigenic substance in absence of a quinazoline composition. The
antigenic substance can be administered using any effective route or means for administering
the antigenic substance to effect the contacting. By way of example, the administering can be
by local or systemic injection, inhalation, oral ingestion, tlopical administration, mucosal
administration, or any combination thereof.

In one embodiment the method involves contacting, in a subject, an immune cell
expressing a functional Toll-like receptor with

(a) an effective amount of an antigenic substance to stimulate an immune response in
the subject to the antigenic substance in absence of a quinazoline composition, and

(b) an effective amount of a quinazoline composition having structural Formula XVII,
as defined above, to inhibit an immune response in the subject to the antigenic substance
compared with the immune response to the antigenic substance in absence of the quinazoline
composition.

In one embodiment the step of contacting an immune cell expressing a functional
Toll-like receptor with an effective amount of an antigenic substance to stimulate an immune
response to the antigenic substance in absence of a quinazoline composition is passive. For
example, in one embodiment the immune cell is already in contact or has already been in
contact with an effective amount of an antigenic substance to stimulate an immune response
to the antigenic substance, at the time of or prior to the step of contacting the immune cell
expressing a functional Toll-like receptor with an effective amount of a quinazoline
composition having structural Formula XVII, as defined above, to inhibit an immune
response to the antigenic substance compared with the immune response to the antigenic
substance in absence of the quinazoline composition.

The antigenic substance can be an allergen, as described above.

The antigenic substance can be an antigen that is or is derived from an infectious

microbial agent, including a bacterium, a virus, a fungus, or a parasite, as described above.
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10 NH - (CH2J2- CH3 CH3 HH H H 11ScH 2 N(CH3 2 NR R 11

T NH-(CH2J3- CH3 CH3 HH HHCH 12 NH -(CH2J2- CH3
wWERkBsHhGeCH3 OCH3 X H 13 -(CH 2) - CH3 CH3 H H PCHUI2004/019714

-(CH 2)2- CHB CH3 HH HH It has been discovered

according to the invention that certain quinazoline

conpositions can be used to inhibit TLR9 signaling. In

one aspect the invention provygdes additional novel

qui nazol i ne conmpounds useful 1n the nmethods of the

i NVERY drfideniSHabtEReBALINIS caker dntiize, rae detonibbdalmivie. as
CWZ 203-34, CWZ 203-44, CMZ 203-45, CMWZ 203-49, CW
203-51, CMZ 203-76, CWZ 203-78, CMZ203-87, CMZ 203- 93,

an . : . . : :
e e
subjeebRgrdvid®l. yTheGasthad accofdindreshissispart 6f the corptomiyolyay the step of

adrpgieal g SBUE BB AR O RN SRR E S0 2 8
quix%!ié%gﬁr@\@dyiit%agﬁé'sﬁﬁetu%ogﬁ)@a 39X, £VefBd abdve, fd\eat the

_ 203- 78, CMZ 203-87, CMZ 203-93, and CVZ ,
aut@0dmek dsoeddne The geinazading gompeditivn inthisipepaek pfibg snvsntipmean be in

i.nveniion. In one a t the inventio Vi .
the 5T PRlE of ARFIBET G avarnl B e e aproimmune
disc*8695 Shdien Font Hs@micRPas ergthehdaeosus) vhainaoidiantiritis,ésflammatory
contacting a cell expressing a functional TLRw th an .
bovesfl Hiseasey BOgrenisryndPmEuPHERYPTHY Vé%ﬁh‘i)‘@%;i Vranner 5 gfapylomatosis,
structur r . R | i . ,
oGS 5L A PR Bt P it
synBRhf. daat partiotlasérbodimentahpautojmiomeadisgase is systemic lupus
erythematosus. In one particular embodiment the autoimmune disease is theumatoid arthritis.
In one embodiment the subject is a human. The method can also be applied to animal models
of any of the autoimmune disorders listed above.
In one embodiment the autoimmune disorder is an immune complex associated
disease, as described above.
The quinazoline composition can be administered to the subject by any suitable route
of administration, including, without limitation, oral and parenteral. Parenteral routes of

administration are as described above with respect to substituted 4-primary amino quinolines.

Assays for Effectiveness
The methods of the invention can be assessed using any of a number of possible

readout systems based upon a TLR/IL-1R signal transduction pathway. In some
embodiments, the readout for the method is based on the use of native genes or, alternatively,
transfected or otherwise artificially introduced reporter gene constructs which are responsive
to the TLR/IL-1R signal transduction pathway involving MyD88, TRAF, p38, and/or ERK.
Hiicker H et al. (1999) EMBO J 18:6973-82. These pathways activate kinases including kB
kinase complex and c-Jun N-terminal kinases. Thus reporter genes and reporter gene
constructs particularly useful for the assays include, e.g., a reporter gene operatively linked to
a promoter sensitive to NF-kB. Examples of such promoters include, without limitation,

those for NF-kB, IL-1p, IL-6, IL-8, IL-12 p40, IP-10, CD80, CD86, and TNF-a.. The
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attached to the quinazoline by a nitrogen, oxygen, or
sul fur atomor by a SO or SO2 group; Y is absent or is
wamosxygen atom a sul fur atom CRORL0, or NRNPCTHIS2084/019714
R9, R o, and Rn are each independently a hydrogen atom
. o .an .al.kyl , .al.kenyl., .or aryl group, wherein any one
of R9, Rio, and Rn optionally is combined with R3 or
R4 to forma heterocycle; L is absent or is a hydrogen
atom an al kyl or al kenyl gr-olfp containing from1 to

Ao R e h A g TER S R RAS R, ity
hnﬂ{aiﬂm %%H%mé‘\‘tbeé elh&fé?@geamalﬁée m&p&mk |- g@lﬁ&oﬁaml ned

forma heterocycle; and R5, 7, and R are each

chnormiqﬂemdelracbgylteamiemso g@ATate(tm) a&ldiammye‘wna@ oarkepfe.gngreen-

al ke
ﬂugrgﬁ%gkg/roteé%%l%l’ %’%;%B ﬁ]r of X& a{)ﬁég 'ﬁg()re)%);e?lpgliokem (BFP, e.g.,
U. 9876 N, ,48613i809), efel)] fl@t)@fad:@vexﬁtélssfedﬁﬂ@le@ﬂeﬁel@ f ODafii €080, CD86) and
group, V\iwereln any pair of R5, Re,R 7, and R which are

a seniftad eolecolede gndl He IL-6plli- &,rié)rl%/p@r No%u Inecgrteig embotimaents the

e LS L RN B RS PASP PS Rl 1 . 199

EMB(QD\‘%%@% %2) L13:)) B-luJ(MurﬁSﬁ%lT‘E tapqpmb MbIICRIBIbB15:5258-67),

aspect of the I nvéntion can formed in vitro or
and TNEdnc Gicer i ot alet! 999) KiBE. J 1816%(1;Bd82)+ dn assajieredying on enzyme

act tg §a§l§p{1 ?g}gs?r%tgfcgﬁ t | Onﬁ gd -!é%}%rg alﬂtgF gysa %ddepe%hon c 1Involve

meSSHRSRSE b Ghérﬁlﬁmﬁlbléﬁébrh&nﬂhor&o@néb@l Bolbﬁdafetdﬂnlent incorporation of
transf ected with an expression vector that, directs

ioaptiveslabelndryg resirianterorigpher markss|of engyneqedi vl Befi ateays relying on
sur}'a'ag %ﬂﬂ‘% ioh o?%??célg&ﬁ?,tc{gf‘ecﬂgi i gfe' a%c&gyﬁs%%&gﬁ'h? Pdw Qhometry

FAK%B])I e;rlafyﬁsto@ ﬁﬁmtrgn(ijn] askay® 08ecieél] mpleeslentadbd aysaf@l lusing enzyme-
_the follow ng additjon reresen tive. a

lmlﬂegﬁmmqufqrh aﬁﬁaﬁ géIO]Silﬁé)r &%ﬁ%ﬁﬁd any Bﬁ‘gﬁﬁﬁﬂf@ oshes sgﬁ@ale readout
sysRERE @l;v@ﬂ' ﬁHﬁ, a%“/ﬂ'gge doRiRGEANG ab bR MUl & XI X,

can e use according to this and all

ot her aspects of the invention directed to nethods

i nvol ving use of substituted 4-primary am no quinoline
Renopieh 6QRY: gucsAddltl onal exanples are presented in the

ExagRER expredst¥ a fiRbli¢haf TLRAG lséfiPdor A Meheds ¢fehe invention has, in
some gn?l;)osdllr;ér?tsn San e(;({)reLstS;c?n IVQCtOI\I{Ell‘:l(Hlolglig 81::1 1sto?a?edl rmé:?qu Iacolg which encodes a
reporter construct useful for detecting TLR signaling. The expression vector including an
isolated nucleic acid which encodes a reporter construct useful for detecting TLR signaling
can include a reporter gene under control of a promoter response element (enhancer element).
In some embodiments the promoter response element is associated with a minimal promoter
responsive to a transcription factor believed by the applicant to be activated as a consequence
of TLR signaling. Examples of such minimal promoters include, without limitation,
promoters for the following genes: AP-1, NF-xB, ATF2, IRF3, and IRF7. These minimal
promoters contain corresponding promoter response elements sensitive to AP-1, NF-xB,
ATF2, IRF3, and IRF7, respectively. In other embodiments the expression vector including
an isolated nucleic acid which encodes a reporter construct useful for detecting TLR
signaling can include a gene under control of a promoter response element selected from

response elements sensitive to IL-6, IL-8, IL-12 p40 subunit, a type I IFN, RANTES, TNF,
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IDR3 RR5 R6 R7 R8 201 NH-(CH?2) - CHB CHS HHHH r
“CH, 202 NH -(CH 2)3- CH3 CH3 HH H H XH, 203 NH - (CH
W@)obs/0CH32 CH3 H H H H 204 NH - (CH 2) S- CH3 CH3Pea/HS3H04019714
205 CT NH-(CH?2) - CH3 CH3 HH H HR4 R5 R6 R7 R8
CH2CH CH2CNH - (CH 2),- HHHH H CH3 NH -(CH 2)r
CH3 HC HHV " CH2CH N(CH )2 NH -(CH 2) - CH3 CH3 H
HHH""CHICH 2N(CHJ) 2 NH -(CHa)3- CH3 CH3 HH H H
(CH2)JN(CH I 2 NH -(CH 2) - CBBCHSHHHHNH (CHz)
3- CHB CHE HHHHC Ha NH -(CH2 2 CH3 CH3 H
IP- TH 1T AT, @nd (i1Cet fXpn-stiduiite-Hrspense ﬂemenﬁﬁlsmébl%?zozﬂ,ﬂsﬂr response

elﬂmer_lt(gépprgl)ly yvﬂ%prgs_g‘ﬁ E?Hﬂ%iffpy]_f( %ﬂ e%)( %g', %%&%H%example, in
ortd rEP6rR3 consiact, cbing FuBee for luciferase is under control of an upstream 6X
tandem ‘repeat of NF-xB response element. In another example, an ISRE-luciferase reporter
construct useful in the invention is available from Stratagene (catalog no. 219092) and
includes a 5x ISRE tandem repeat joined to a TATA box upstream of a luciferase reporter
gene. As discussed further elsewhere herein, the reporter itself can be any gene product
suitable for detection by methods recognized in the art. Such methods for detection can
include, for example, measurement of spontaneous or stimulated light emission, enzyme
activity, expression of a soluble molecule, expression of a cell surface molecule, etc.

Readouts typically involve usual elements of Toll/IL-1R signaling, e.g., MyD88,

TRAF, and IRAK molecules, although in the case of TLR3 the role of MyD88 is less clear

than for other TLR family members. As demonstrated herein such responses include the
induction of a gene under control of a specific promoter such as a NF-kB promoter, increases
in particular cytokine levels, increases in particular chemokine levels, etc. The géne under
the control of the NF-xB promoter can be a gene which naturally includes an NF-«xB
promoter or it can be a gene in a construct in which an NF-xB promoter has been inserted.
Genes and constructs which include the NF-kB promoter include but are not limited to IL-8,
IL-12 p40, NF-kB-luc, IL-12 p40-luc, and TNF-luc. _

Increases in cytokine levels can result from increased production, increased stability,
increased secretion, or any combination of the forgoing, of the cytokine in response to the
TLR-mediated signaling. Cytokineé'generally include, without limitation, IL-1, IL-2, IL-3, |
IL-4, IL-5, IL-6, IL-7, IL-10, IL-11, IL-12, IL-13, IL-15, IL-18, IFN-o, IFN-, IFN-y,
TNF-a, GM-CSF, G-CSF, M-CSF. Thl cytokines include but are not limited to IL-2, IFN-y,
and IL-12. Th2 cytokines include but are not limited to IL-4, IL-5, and IL-10. |

Increases in chefnokine levels can result from increased production, increased
stability, increased secretion, or any combination of the forgoing, of the-chemokine in
response to the TLR-mediated signaling. Chemokines of particular significance in the
invention include but are not limited to CCL5 (RANTES), CXCL9 (Mig), CXCL10 (IP-10),
and CXCL11 (I-TAC), IL-8, and MCP-1.
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NH -(CH 2)2- CH3 CH3 HHHH-CH3 NH -(CH 2)2- CH3 CH3
HHHH,N NH-(CH2)2- CHB CHS HHHHCHO NH-(CH
wWQr50rs7CH3 H H H H OCH OCH absent absent H HE1/BS2004/019714

N" - -, O OCH CCH absent absent HH H H CH2CH

CH2Cabsent -(CH2)3- HH H H H absent absent HH HHH

J absent absent HHHHHH absent absent HHHHH OH

absent absent HH H H H absent absent HHHHHH NH n

one aspect the invention provgges a nethod for

i nhi biting si gbnal ing by a TLR The nethod according to
AMnlsﬁa&tye@ta%HQChe i nvention involves contacting an

essi
TSl A O RAAB h Plnl o
coﬁip@ﬁﬁblh fta mbjdchﬁ) dEthb a spasfneecehe aThelsmalk moleeale compositions
nposi tion, an effective amunt of

uS@ﬁul #rgouling e th%wsg@ﬁ% plothe REspFRdn ntige this gan h%?muéﬁt% i any
meﬁﬁexds%ﬁthﬂ@qtoxaé?ﬁigﬁglgl_ehﬁcdl pd. bit signaling by the TLR in

response to R signal agoni st conpared with the
si gThkiforgnubationk ef the fventive spadsdnisteradie phafaseygfitally acceptable

R eSSy b SO S OTROEL O EhE ot
butBNEAdeaR, fREervatives, compatible carriers, adjuvants, and optionally other
therapeutic ingredients.

For use in therapy, an effective amount of the compound can be administered to a
subject by any mode allowing the compound to be taken up by the appropriate target cells.
“Administering” the pharmaceutical composition of the present invention can be
accomplished by any means known to the skilled artisan. Specific routes of administration
include but are not limited to oral, transdermal (e.g., via a patch), parenteral injection
(subcutaneous, intradermal, intramuscular, intravenous, intraperitoneal, intrathecal, etc.), or
mucosal (intranasal, intratracheal, inhalation, intrarectal, intravaginal, etc.). An injection can
be in a bolus or a continuous infusion.

For example the pharmaceutical compositions according to the invention are often
administered by intravenoué, intramuscular, or other parenteral means, or by biolistic “gene-
gun” application to the epidermis. They can also be administered by intranasal application,
inhalation, topically, orally, or as implants, and even rectal or vaginal use is possible.
Suitable liquid or solid pharmaceutical preparation forms are, for example, aqueous or saline
solutions for injection or inhalation, microencapsulated, encochleated, coated onto
microscopic gold particles, contained in liposomes, nebulized, aerosols, pellets for
implantation into the skin, or dried onto a sharp object to be scratched into the skin. The
pharmaceutical compositions also include granules, powders, tablets, coated tablets,
(micro)capsules, suppositories, syrups, emulsions, suspensions, creams, drops or preparations
with protracted release of active compounds, in whose preparétion excipieilts and additives
and/or auxiliaries such as disintegrants, binders, coating agents, swelling agents, lubricants,
flavorings, sweeteners or solubilizers are customarily used as described above. The

pharmaceutical compositions are suitable for use in a variety of drug delivery systems. For a
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be in the forma hydrate or pharmaceutical ® acceptabl e
salt. The nmethod according to this aspect of the

WO pwsnbicon can be performed in vitro or it canP@BUS2004/019714
performed in vivo. Al so according to this aspect of

-the invention, in one enbodinment the TLRis TLRO and
the TLR signal agonist is a TLR9 signal agonist, and
the method in one enbodinent is thus a nmethod of
inhibiting intracellular signa&Ri-ng by TLR9 in response

to a TLR9O signal agonist. The TLR signal _agonist in
brigfac vy &d Prasent methedsdorsiiag delbyers saerbreees R &P Omqiange f49:1527-33,

hhe.: % n belong to any .cl ass of
W@%&%?ﬁdgdu%?eﬁg g-rc aggé(e. g., ODN 2216), B-class
(e. gThe dnkefHion of compdunida sichided dn cortpiditRB@Q wped inrth©methods of the
enbodi nent the TLR signal agonist is a}\n i.mmune corgpl_ex
eleved to range

inyepgion; GAe FAngEdrom ARy & oM tarqbgut H s Hifastiye desseare
fr&ﬂ%b@ifll%ﬁgc%ﬁ&e%@ Qﬁdu‘?’fo@fn‘?ééb?lgﬁg%. met hod for

I nhrbi [ ne response antigenic
subsTlngtarmddeaticat comgositanraie p@fdrably prepasedpad tdministered in dose

i.nventi, i nvol ves .contacting an,imune cell .. )
uni%sp ?—é‘l}gﬁ? Haseamrta ARCiIR AT a%wq@% _@k injection oF gtherparpnterg) adjpinistration.
St st Uit AERIBIMts, @hpsalls AR bid %.gﬁ%giﬁﬂfé@ F8r treatment of a patient,

stinmulate an inmine response to thé antigenic
deperuling o activity aif $fermenmoiing, noarinaneiddnisistampp pintposnof thed

h). an.effective ampunt, of a_ .qui nazoline conpasiti.on
abis R e biop Ry B dhib Gonglie®) nBREe By SR R0 Bie diffder, age and
bold ReidHt ofithel patTbHitediffefeRPASERs fridy bB @e@ddtdrg e The adHRSIAAGE of a given
conpared wt he i mmune response to the antigenic

h t
dose ean berraariqdoul bevRyesingle pdrainiptiiatian b1 tha dorsppirssindivigdyal dose unit or
I . . .

cisk 1yt ARAELIE LFREPREICHE ok T4 a@BREGHaBh of Uhes at specifi
intehatsrofdays, weaks, oamoatis aphre argalldo. coﬁméjmémbgﬂadﬁgmﬁbﬁg

to this aspect of the invyention can be perforned in

vi t rlfesPmppsitiens 0@@%5 efmgtserad pr 47 (peat) phinghgform of 2
ph& RSB a J?:gtabfggd € Q.ﬁécfiﬁf med@Binb HALAs ST e

response.” I'n one enbodi nent the I nmune response
phamucedtes!lpaced@plel bat nonmhasmacesably accdptabdmelts can conveniently be

s BOSLEnLhe Shef ol SO acking. 2 MG Sl butare o
linfiel @6, thyR pRéParL fr&th tRFoBDWINgaRIdS: BHRSIBASE hl@obromic, sulphuric,
stinmulate an i mmune response to the antigenic

nitgephosphosici malgiss agetie, sticdicgpitelagrd sulphopisntroteric, amic, methane
sul&;ﬂé’nQL,\fg%ﬁE,hI%alonic, succinic, naphthalene-2-sulphonic, and benzene sulphonic. Also,
such salts can be prepared as alkaline metal or alkaline earth salts, such as sodium, potassium
or calcium salts of the carboxylic acid group.

Suitable buffering agents include: acetic acid and a salt (1-2% w/v); citric acid and a
salt (1-3% w/v); boric acid and a salt (0.5-2.5% w/v); and phosphoric acid and a salt (0.8-2%
w/v). Suitable preservatives include benzalkonium chloride (0.003-0.03% w/v);
chlorobutanol (0.3-0.9% w/v); parabens (0.01-0.25% w/v) and thimerosal (0.004-0.02% w/v).

The pharmaceutical compositions of the invention optionally include an active
ingredient and optionally a pharmaceutically-acceptable carrier. The term “pharmaceutically-
acceptable carrier” means one or more compatible solid or liquid fillers, dilutants or
encapsulating substances which are suitable for administration to a human or other vertebrate

animal. The term “carrier” denotes an organic or inorganic ingredient, natural or synthetic,
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active step of admnistering an effective anmount of an

antigeni c substance to stinulate an i nmune response to
WO bmsaotsrgeni ¢ substance in absence of a qui narOI/Us®04/019714

conposition. The antigeni c substance can be

adm ni stered using any effective route or nmeans for

adm ni stering the antigenic substance to effect the

contacting. By way of exanpl &, the adm nistering can

be by local or systemic injection, inhalation, ora

withR@E8H theActiveOiRbfedlenBRHoRibHied b fa‘éﬂﬁat@ﬂ@@zﬁﬂﬂhcatmn The components of
adm ni stration, or any conbination thereof. |In one

theehrpRCcRtinal cOBDORKIGNS @ Siommapehle@éh@lag tcpmglglqtdnwah the compounds of
[ess i onal
ey, AR O it SR Sk YRS R cgion which

woalaltslugamtrallyuuingalaﬂfe&leg@ecsphanfnh@hﬁcairefﬁdnmpe response in
the subject to, the _antigenic substance in absence of a

qui FaPBPTHenscyHPYS faringrentespladpiyistaations ok enieilydneuse sterile
aquebuprapHr ARAR! Wﬂi%h% Qﬁbfohﬁr\vﬁ?me%&f JF4EE e Riedt OARYR the

XVI'l, “as. defined ove, to In t an I nmune’response
acceptablh eelsiolef end scﬂv)em:hzare emterglkmger ssuthtican phospharp duffered saline, and

150t88‘§éﬂ@‘ém’o‘th‘?rﬁ i}ﬁlﬁ)ﬁzi 8@%?}% 8, %'llxg Q{ls? :H% ggéxtfe%%ggaliynemployed
as £JoPRAt SEstspdidhg qu@cﬁmﬂf FePtHiPHirp64d a9 bldHauRed ?xﬁhéral or non-mineral

expr essi ng a functl onal Toll-11ke rece tor with an
oil mpy be employadrinehiding syathetia mogleﬂomdllebm cén addition, fatty acids such

o U BT LRSS EE il B B it or

subPEtafdovS§ 1nfﬂﬁu£ﬁl&ﬂﬁhtﬁapet1fbn@ﬂeln&€b@ﬁhm aliménistrAenS can be found
cell is already in contact or has already been in

in R&wmga@f s W’f”ﬁ"“éﬁ”@faﬂ Seiencrs, MaekuPublishing Coamnang elpaston, PA.
subg{.ag oﬁﬁ)%st gﬁg LA uﬁ)gﬁﬁmeoe 991@3 o frﬁ)xt[).\%g oﬁrélore than two

anti geni e, at t or prior

sucls¢eppaihds oAtrmoxturclgart fuethemineinde oxd dr moneradpsvamg imaddition to the
Tol l.-1i ke receptor with an effective anount

unctio
co m%fna Oﬁﬂfﬁ(ﬁlﬂflﬂ‘ﬁn % conposition having structural Formula
XVIA varfety 84dnmaitaiay@utds s 4valhhtt TR pérﬁmﬂglem'bgé BO&REd will

to the antigeni c substance conpared wth I mune
depends plogesieset wpantthe ammglemmnmubétseln@ed ithe ag:smd@nafal hdadth status

of t}% a%to Meg)?lggcgl ggncg\égr& Péle% ﬁe%s%@gs nlllecdossggbesrtecaurl]l(r:eed fod Hlerapeutlc
efficacy. The methods of this invention, generally speaking, can be practiced using any mode
of administration that is medically acceptable, meaning any mode that produces effective
levels of response without causing clinically unacceptable adverse effects. Preferred modes
of administration are discussed above.

The compositions can conveniently be presented in unit dosage form and can be
prepared by any of the methods well known in the art of pharmacy. All methods include the
step of bringing the compounds into association with a carrier which constitutes one or more
accessory ingredients. In general, the compositions are prepared by uniformly and intimately
bringing the compounds into association with a liquid carrier, a finely divided solid carrier, or
both, and then, if necessary, shaping the product.

Other delivery systems can include time-release, delayed release or sustained release
delivery systems. Such systems can avoid repeated administrations of the compounds,

increasing convenience to the subject and the physician. Many types of release delivery
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The antigeni c substance can be an antigen that is or
is derived froman infectious mcrobial agent,

WO psaicny a bacterium a virus, a fungus, or BCT/US2004/019714
parasite, as described above. The antigeni c substance
can be a cancer antigen, as described above. In one
aspect of the invention, a nethod of treating an
aut oi nmrune di sorder in a subject is provided. The
nmet hod according to this aspe®- of the invention

SIS G AN D 56 B PR S R ey theludepolymer
I
ba%?y%%%@ shgﬁ \n}gg‘%?aoé-ggcmaf NGpSlybiAhis, nglfgﬁmcam& X,

ea he™ att ol nmu di sorder
po@hﬁemmldmzmlymrdloesm;sopd)lyhmoxybutylmcsacals petpolyéinhydedes.

t be in the f dr at L
MSTFFRMIS8 BF P EdPIego B BBt EAPPE s GRe bl e fie cxample, U

Pat \®. 3y 9i1 00UDElIvHr Sy sHhs dlSo BIORAE Rof-pORRY ST thatiieSlipids
ethhenatosus rheumatoid arthritis, inflammuatory

stetiotseaicleas djobagtesol; ghoE},@smplcm;ﬁ:rs @mﬂ faty g@dg prneutral fats such as

£ nul opat osi 0
AR TR BTt e
systdrhd) MakicBatirRfcagitestd Eabﬁeysﬁﬁﬁlﬁg'@)nvélﬂldhaﬁ‘blﬁ&érﬁ hﬁdlb)a:ﬁpwnts

enbodi nent the autoi nmune dj sease i s st em c

pargiply fspchirerlats; qnﬁl thanlikey atRepidiglepmplep n‘?uttaﬁfenot Timited to: (a)
erogln_ggl d;?%ﬂ-!é&? nﬁj §nt O?M%Q{tlgn% %gﬁlgdntrn%ﬁﬁo nﬁ% 1n a matrix

nt t su J I's a human can
suchens alpysk d&ntnbed anU J$HPatITNdel4;‘452f77én9’ 605, lsﬁandﬁtﬂﬁmiﬂnmd (b)

d I t ed |
ditfysion RS i BERBAR ARie o ER ROl asoagalled rats from a

ol?in%leﬁﬁ:ﬁ as 88scHBES I BRAPAORYE -3 8T§ma18@us rm o4 B&d 5,407,686. In addition,
osition can be adm nistered to the subject by an

purspnbwldlherdvm delvferashistemssan &e uged, some plighiey arwdaptedifor
. %ﬁ%tatlon oral and parenteral. Parenteral routes of
MRSt ration are as described above with respect to

Subshd invéRIdnAvill'Ue TaFtNerAEdDed i the lfoINBFing Ae&AYISE, Which do not limit
Ef f ecti veness The net hods of the |nvent| on can be

the geensd ¢he inuentignalaescribed in thasladins.of possi bl e readout
systens based upon a TLR/IL-1R signal transduction
pat hway. I n sonme enbodi nents, the readout for the
met hod i s based on the usEXaMRI&S ve genes or,
alternatively, transfected, or otherw se art|f|C|aIIy
i ntroduced reporter gene doREPladct s which are

r eﬁpﬂ%'ﬁéﬁeemng of a Library of Small Molecules for Inhibitors of Human TLRY
Candidate small molecules for initial screening were obtained from a commercially
available library of 880 off-patent small molecules selected for structural diversity and
proven bioavailability in humans (Prestwick Chemical Library). Human embryonic kidney
HEK?293 cells stably transfected with a human TLR9 (hTLR9) expression vector were
incubated overnight in the presence of 50 nM CpG ODN 2006 (i.e., the ECs¢ concentration of
ODN 2006) and selected small molecule candidate compounds at different concentrations
ranging from 5x107 M to 5x10° M. TLR9 activity was assayed in terms of induction of a 6x
NF-kB-luciferase reporter construct cotransfected in the cells. Results were measured as fold
induction over baseline luciferase activity measured in the absence of ODN 2006 and
compared to fold induction over baseline in the presence of the ECsy concentration of ODN

2006 alone. From this initial screening a number of small molecules were identified as lead
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to the TLR/IL-1R signal transduction pathway invol ving

MyD88, TRAF, p38, and/or ERK. Hacker H et al. (1999)
wEkBO0d7618: 6973- 82. These pat hways acti vate ki PeBES2004/019714

i ncludi ng KB ki nase conpl ex and c-Jun N-termna

ki nases. Thus reporter genes and reporter gene

constructs particularly useful for the assays incl ude,

e.g., a reporter gene operatl%ifely i nked to a pronoter

sensitive to NF-kB. Exanples such pronoters

coin?Gﬁr&&%nd We?é"@l%t@fohbé'ﬁ E}aﬁﬂ‘&ﬂlre 55@5&1@1?:Dékwﬁit@al Jcké ifg was

F- oC.
perlfh@m@po like magewelsu}g@ddttionell gmalli mkledul@s)seddwd from another library or

soe el oo n D RE o RgsUi gt ol mugors presented in

FIGhoapdat Psdes P1@al act osi dase, chl orarrpheni col
acet Itransferase (CAT), etc.), a bioluni nescence

meghod is desedbge in, gipater dsteil gsipllesy Tlemplls forgach individual cell

cloﬁgﬁgﬁ%‘-NFh'%&% fPER P Pun- gbéJ glgig@g&ﬁ G5 ahl RrERY-NFB-203)

wesdidouaed a0 pEedsd 6ak day RfoHeghed ﬂmﬂllatl(ﬁ[l&"‘_l 5xT0BE:11s GEBRLH in 96-well
nd a secreted nol ecule (e.g IL-1, 1L-6, IL- | L-12
cel %wermrieé) o pecases adkeFenb B Sl pednavatcd afer yeeding gvernight at

TNF-a, NF-kB-1luciferase
37@;6 ne‘%%?)& Hhﬁﬁ%hk §PrH et al. (1999) EMBQJ 18:6973-82),
I L- TRe sdéenl foreacheomipyund wed peaforméd 99the szfybé tlﬁelfgr) 43 of ﬂ(lf] receptors
: - 67 F-1 uc .(Hacker et . (199 EMB
TL%? @ﬁ@g ﬁé%g aq%nrﬁdla'g ARt @ftmfﬁst&ﬁm@ﬂ%e%@taﬁwe}/m duplicate at
each %?Qﬁé’é dlfi%fég§hﬁﬁtcgn&ﬂ&a@(ﬁisiy \gérﬁggg.%{hg [?581% ?6 g%/l'}ﬁl), were used for

assay, etection can I nvol
16bcdedirstimuiatioe Soersiegle fultovabatineeplateo /04X diubdonperrition master

i ncor tion of radipactive | abel rug resistance

plaig e i PRapreahe SRS b oot beibrahepere agsd fohe cells.
0N CoHtFRC ReRHRAGES dﬁ:ﬂh@eftesamﬁf%cﬁﬁ}li/ Sor A6 841 élQﬁb Githe RBII culture
acconpl i shed using flow cytonetry” (FACS) analysis or

plateyRositivhedntabssagrs uscasifellews (filaboarcesratians)b 80 aghalymily (1:C) for
' | | nked | nosor hent assa ELI SA) or
hTtﬂf%&%gﬁ%bé‘i‘%Mwamm BOER Y ot R ehipPa: S ubiress for

HTIRIENFRB. 35 ﬁéggi KRERB-OBN Adsdnt Ao %{fgﬁgﬁﬁgcgm ladohe was

used mwgbﬁvwdonﬁbl? Afek dddifonl ofleoritrdlh endBhd1PEhS1eehilel R cell clones were
I nvention has, in sone enbodi nents, an expression
addiiopally stimmdpleg witd th\ECensioneeiratior phihe appropriatpiresgptor-specific
Ii aﬁ@codes a reporter construct useful for detecting TLR
si'gnal i ng. The expression vector including an
To calculate the baseline response to the ECs, concentration of the appropriate

receptor-specific ligand, wells H3 and H6 did not receive receptor-specific ligand. The mean
value of wells H2 and H5 (each with cells and ECsq concentration of the appropriate receptor-
specific ligand) divided by the mean of wells H3 and H6 (each with cells alone) yielded the
baseline response (i.e., fold induction of luciferase activity) to ECsg concentration of the
appropriate receptor-specific ligand.

After 16h stimulation the supernatant was removed and the cells treated with lysis
buffer and stored at —80°C before measuring.

An agonist screen was performed in parallel with the antagonist screen just described.

The procedure was comparable to the antagonist screen except there was no addition of ECs
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i sol ated nucleic acid which encodes a reporter
construct useful for detecting TLR signaling can

WO ps0ems7a reporter gene under control of a prPEDUSI004/019714

response el enent (enhancer elenent). In sone

~. 2hedi ments the pronoter response elenent is

associated with a mninmal pronoter responsive to a -

transcription factor believed by the applicant to be

activated as a consequence of 88ER signaling. Exanples

of such n1n|nal ronDters i ncl ude, P}hQUt I|n1 ati.on,
COpeeRtstian 8 lree‘?pt?we@&q &g rconieomenpt this sepeep ge eﬂﬁeﬁ?gomstw and
tokiH geﬁﬁﬁg | RF7. These mnimal pronoters contain

corr espondi ng pronoter response el enents sensitive to

AP-1, NF-kB, ATF2, IRF3, and I RF7, respectively. In
n?odlnents t he expression vector i ncl udi ng an

Grag&cg{rgg &Y™ aci d which encodes a reporter

CONHok Whch sefh Wsuft@roralth @F HbdtnehkdnoniveR et BEM&RMA numerical score,
i ncl ude a gene under control of a pronoter response

degdribingnthe gedphisabugstlisowns deiprnned for epsbriosnpoandi Fornpositiye
| |-
o E&?dﬁ F%;gf ff% l‘ﬁ%%oéﬁsgg a[%ég'fmesrdé R4S % ré@%l A ;edé\érnehgg\%gglerep cated at

lest ®@ieNt (1 SRE). The pronoter response el enent
generally will be present in nmultiple copies, e.g., as
tandem repeats. For exanple, in one reporter
ArsiRskguct, coding sequence for luciferase is under
nég% rol of an upstream 6X tandem repeat of NF-kB
r es jbabesetinhe nsnlt (méasusdorittead détkamagfl the; Eé:sb concentration of the receptor-

SPA RGN & S RO PG Fraried gL FeOspEritel o Antagonisti
effékd Aere) méd3tred s/ |dé>d@§re$‘ul5t¥od ipat RGN bRRER, Aﬁ’thg@ﬁlstﬁ Were

a TATA box upstream of a |uciferase reporter gene.
SCQ!ﬁid:,@ﬁfQQeWSfurther el sewhere herein, the reporter

134l ot dr RBichHord SHS el f pepl R S S hE 5

“ggﬁt ection can include, for exanple, neasurenent of
spont aneous or stinulated |ight enission, enzyne

12:anhipouhds foewhichihére wad tlear doiniidgalatioh ecii|ig/mlaxgd 56 $g/mh
of a cell surface nolecule, etc. Readouts tgplcally

11 qeppoveds forwhich|there s clsar dayim yegulatign enlyasb ng/mle g
D88, T | RAK | | t. hough
- MR R B RS e LA BT G

TLR fam |y menbers. As denonstrated herein such

responses include the induction of a gene under
Ag@tisrol of a specific pronoter such as a NF-kB

pr o}fgﬁgtrect ago nﬁlSF&?@ l{é c%lr’lg1 %JeF utlre%(% 1}{&19 késbr(])%e tdgsc%#gd manner but

i ncreasSes n parti %%Far C eve
witheneadding &e EC50 concentration of receptor-specific ligand after treatment of the cells

with small molecules. Usually the baseline in the agonist screen is taken to be 1 because
these cells have not been additionally stimulated with the ECsy concentration of the receptor-
specific ligand. Agonist activity was present when there was above-baseline activity.
Agonists were scored as follows:

For compounds with highest agonist activity at 0.5 pg/ml,

-1: compounds for which there was a greater than 5-fold induction compared to baseline;

-2: compounds for which there was a 2- to 5-fold induction compared to baseline;

-3: compounds for which there was a less than 2-fold induction compared to baseline.
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the control of the NF-kB pronoter can be a gene which

naturally includes an NF-kB pronoter or it can be a
w@enws/001s7a construct in which an NF-KB pronpt ePCTiES2004/019714

been inserted. Genes and constructs which include the

NF- kB pronoter include but are not limted to IL-8,

I L-12 p40, NF-kB-luc, 1L-12 p40-luc, and TNF-I| uc.

Increases in cytoklne level s can result fromincreased

production, increased stabil8Y; increased secretion,

or comhi.natjon of .the.f.or of the cytokine in
F Wé’%’@ﬁ%’éptvgﬂ{ ﬁ&hﬂ%%% Al agggfggw’ ng. Cytoki nes
0. gfré%ﬁ@bﬁﬂds'faﬁ%%ﬁ 'théi‘é MQH%réate'f“tﬁaﬁtﬂ f?ﬂ‘cl 1n'dhction dolmf%red to baseline;
0. 5 Lcom@oumcLsfmswhich tll@e; wasn2ato §-Eald hndulcﬁon gqmﬁansd 9, baseline;

CSE F,,. F. Thl, cvytoki include but
b eomPR ot hith T pine JpSY b 2B et Cofipelli baseline.
i ncl ude but are not limted to IL-4, IL-5, and |IL-10. .

I ncreases in chenokine levels can result from
For pempeitndd withdgleast agenist agivétrse 80 abiml ty, i ncr eased

i
! SRR or B E e 08t B E0ef pbinl PR D i s Bsctine
2: €ha B €6 vHictothetd Wil 22- t5150fold indﬂé’cﬁﬁ dofh tb BYRAMhE;0N
i nclude hut are not limted to CCL5 ES), CXCL9

3: pynpgundeferiwharh therenwgs a l&ﬁfdh@xaplqucnme?mpmﬁ & basgline.
MCP-1 . Adm nistration to a Subject Sone aspects of the
[ nventi on involve adm nistering an effective anmount of
Toaictrpnposition to a subj ect to achi eve a specific
out cone. . The smal | ecul osi tions _usef

accofesHpa e Eacifve ot deresTeAll et %F%@%Perf%méﬁkémawﬁag below-
ba&ﬁﬁe Qﬁlvfx@r\ﬂﬂhﬁﬁﬁddgbﬂls?&)’eeﬁa mﬁ@ilcﬁ}w L3k fa@e Eﬁ’ferent e)r%?lﬁ%art]ions _

har macetti cal use. The fornmulati'ons o e |1 nve
eithar differenaes betaveen thHerve lsbomas dlea tdngmiung asecaffepting the signal transduction

oy b8 i AR e, B SRR dprsally haygpatoxic effect on

theledfi§.eri ng agents, preservatives, conpatible carriers,
adj uvants, and optional |y other t herageuti c )
i ngEedh mpoundyias sereened fomdenieny” eireash pEtheifow eelidings. Usually the

sl RO AR L TR s DL B i
stirayipted withathe ECay @atertrkibs of the receptor-specific ligand. Apparent toxicity was
scored as follows:

T3: compounds for which there was clear down regulation at 0.5 pg/ml, 5 pg/ml, and 50
pg/ml;

T2: compounds for which there was clear down regulation at 5 pg/ml and 50 pg/ml;

T1: compounds for which there was clear down regulation only at 50 pg/ml.

Example 2
In Vitro Screening of a Library of Small Molecules for Inhibitors of Human TLRS
Candidate small molecules for initial screening were identified in an assay similar to
that in Example 1 except HEK293 cells were stably transfected with a human TLR8 (hTLRS)
expression vector and incubated overnight in the presence of 500 nM R848 (ECso of R848 for
TLR8) and selected small molecule candidate compounds at different concentrations ranging

from 5x107 M to 5x10° M. TLRS activity was assayed in terms of induction of a 6x NF-xB-
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"Adm ni stering"” the pharmaceutical conposition of the
present invention can be acconplished by any neans
whemdnoteo2 t he skilled artisan. Specific rout esPOf/US2004/019714
adm ni stration include but are not Iimted to oral,
transdermal (e.g., via a patch), parenteral injection

(subcut aneous, intradermal, intranuscul ar,
i ntravenous, intraperitoneal, intrathecal, etc.), or
nmucosal (intranasal, intratragheal, inhalation

intrarectal, intravaginal, etc.). %g'ection can _ be

An
lugiferase enogtr epnsiueisnEraRslesied intheesllsn Reps wsra fgpresset as fold
imglrzgsfgpse%g Al 1GRRRS gé@@@%@&&%% R dbSericB 8 RBYENEdc@Dthis initial

ten admnistere i'ntravenous, I ntranuscul ar,
scieeniag h@nmbar efistreallaholevd eswereriddnyified ab lead cempoarils gud Wwere

ool A7 B SRR A0 i AP BA SRR FFAPHERed ke manner
usfng REGRLbhM snfRl13hd ¥eul & seRStel TRInR A cther 3behr £ EpdcHidaBY pRipared for
vagi nal use is possible. Suitable Iiquid or solid

thip papese Resuliadf sonepefithese essay pangpreserted frof abdsairpp e Scoring is
aqueous, or .saline..s igps for injection or
reﬁogrﬁglaﬁ? o ,buﬁ?scafpé’gﬁ‘ggogyﬂgg‘t ed, encochl eated, coated

onto microscopic gold particles, contained in

| i posones, nebulized, aerosols, pellets for
i mpl antation into the ski nEx@wplgdi ed onto a sharp

Obj]r? Hitrd S, r@gmﬁ§ é]aé Eh)%%y' @‘-Sgtafl NBoiS8I1E: fod Mhibitors ?f Human TLR7
pharnacedilcal onpositions also 1 nclude granul‘es,
powdrandidate atwah thsolecudatferinitih katening weeridgridigd uh es assay similar to

supposi tori es, , enmul si ons, suspensions, cre ,
thag fryjpeanple bexgrat gﬁﬁ@? sl wefﬁrsabfyatewgé%#@ Wiy hypan HR7 GTLR7)
o,
oL 8, SOTERY o P A BOREARLET £ RbAD {8088 o
TLRI7h ded selectsalasmatignalgeult sandidatd tamppuade att diffedenbeancenttations ranging

fro{}lggé%gl 1 g‘z §)é]?qw§§td e’lg_ggn Nl S,@%ﬁ/ip}sﬁ gag g%s:aﬁeéicll 5 e'rgé@xg{:sg]f ?Illjcfl}ctqlg}la of li §x NF-kB-

S s 4 i :

e

inductiorsweg bakelihe kiciferasesctivitn gesasuRed RO hbsBacerfcR848. From this initial
249:1527-33, which i s incorpoyated herejn b

scrpeapig dpwBber pf smald maleRues Yo tlﬁ%ﬁﬁﬁ?ﬁd@f?x@naﬂ@a@ i

catg@meé F#f Et?ﬁlﬁ%ﬂé%ﬁﬁl abtivityh A ARG RIS r&hidd Rad fRHRME® Th Kiémanner
range from abo

ut 1 nMto about 100 mM Effective doses
using eddiBonad vmell molecatey selbctodframomotheo lipiacoemdpe¢ifigalioprepared for

.about 100 nj | e/.kg. The ph i cal .
iSRS (O RO LB BT e B UL ot bl ] & Ssogipe s
repbRed®S&ove but as applied to TLR7.

Example 4
In Vitro Screening of a Library of Small Molecules for Inhibitors of Human TLR3
Candidate small molecules for initial screening were identified in an assay similar to
that in Example 1 except HEK293 cells were stably transfected with a human TLR3 (hTLR3)
expfession vector and incubated overnight in the presence of 2.5 pg/ml poly(I1:C) (ECso of
poly(I:C) for TLR3) and selected small molecule candidate compounds at different
concentrations ranging from 5x107 M to 5x10° M. TLR3 activity was assayed in terms of
induction of a 6x NF-kB-luciferase reporter construct cotransfected in the cells. Results were

expressed as fold induction over baseline luciferase activity measured in the absence of



units. Liquid dose units are vials or anpoules for

injection or other parenteral adm nistration. Solid
wa@loms/oemsrli s are tabl ets, capsul es, powders, anBCT/US2004/019714

suppositories. For treatnent of a patient, depending

on activity of the conmpound, manner of adm nistration,

pur pose of the adm nistration (i.e., prophylactic or

t herapeutic), nature and severity of the disorder, age

and body wei ght of the patiengg-different doses may be

necessary. The adm nistration of a given dose can be
pdzdiG)e Framthip siitielisgreening havmber off sm?lanol@wleaqwm adgndifigd as lead
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ag?% and<"d salt (1-3%w \); boric acid angza salt 13 13
(0. 5- @"@@ v); and phosphoric acid and|a salit (0.8-2%
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animal . The term"carrier" denotes an organi c or
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In VitroScreening of a Library of Small
I nhi bitors of Human TLR9 Candi date snal
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56010 T RAUCTON over bDaSgflfiembdie T €T age 1acti RTY 11 13
negsured~ n the absencenyaiock®Me2006 and conpared to
folid igﬁﬁgﬁtbeover bageline in the prlesenge of |the
ECH0 c ation of QDN 2006 al one. |[From|this
i nijftial screening a nurber of small nol eculles were
s51edgnt 1§« ed as | eadconpdavatproaiaginger e ¢atiegdri-zed by 12
stru&fhré]andoactivugy.mthE$dmnal screeni ng was
perforﬂzgfgzr*%k “manner using additignal gnal
nol{ecuh&ss ected from anot her |ibrany or
specifically prepared flor this purpose. Regults |of
64oITe fj( ese assays ar@hgpremeziteed i n |[FNG |1 1and i1 12
Tahl €& 5-16. The net hodwidochierder i bed ijn gr eat er |det ai
as |[fokfows. The cells flor each individual ¢ell ¢lone
(hTLR@aNFkB-ZQS, hTLR7-{NF kB- 293, hTLR8- NF|kB-293 and
hTILRI- NF kB-293) were gounted and seeded one day
6%eflore thef'stinul ati on emazi®x104 cel l|s -pen iRl l| i-n | 12
96-\wel | [C&' P cul ture plfydEshlorig hecome adherent |t he
cel Ic:@\v?i ncubat ed af{ter seedi ng overnight at |37C i/n
5% umidified air. |The screen for |each|conpound
wag perfornmed at the same tine for alll of tthe
3¥%eqeptonsyTLR3, TLR7, Teeblomezinero. Up 2o |filBt ged? | 12
testkghggf'ﬁds, each asVBJRR€in duplicate at eagh of
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Control s were added as duplicates individually for

each cell clone on the cell culture plate. Positive
wa@ensnaie32 wer e used as foll ows (final concent retT/O8®)4/019714

50 ng/m poly(l:C for hTLR3-NF kB-293; 8 nmM

resi qui nod (R848) for hTLR7-NF kB-293; 30 nM R848 for

hTLR8- NF kB-293; and 2.5 mM CpG ODN 2006 for hTLRO- NF

kB-293. Medi a al one was usef3as negative contro
Aflter addition of controls and small lecules fhp
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Table 11. Exemplary Compounds of Formula VIII and Their Inhibitory Effect on Select
TLRs

ID structure chemical name hTLR3 |hTLR7 |hTLR8 |hTLR9
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Table 12. Exemplary Compounds of Formula IX and Their Inhibitory Effect on Select TLRs

ID structure chemical name hTLR3 |hTLR7 |hTLR8 [hTLRY
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Table 14. Exemplary Compounds of Formula XI and Their Inhibitory Effect on Select TLRs
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Table 15. Exemplary Compounds of Formula XII and Their Inhibitory Effect on Select
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Table 16. Exemplary Compounds of Formula XIII and Their Inhibitory Effect on Select
TLRs
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Example 5
5 In Vivo Screening of Selected Small Molecules
Experimental mice are administered known amounts of candidate small molecules
and a source of PAMP or other suitable TLR ligand, e.g., CpG nucleic acid. Negative control
mice receive the source of PAMP or other suitable TLR ligand, e.g., CpG nucleic acid, alone.
After an appropriate period, blood samples are obtained from control and experimental mice

10 and evaluated for serum concentration of cytokine using a suitable method, e.g., enzyme-
linked immunosorbent assay (ELISA). Alternatively or in addition, peripheral blood
mononuclear cells (PBMC) are isolated from both groups of animals and assessed for
expression of activation marker using a suitable technique such as fluorescence activated cell
sorting (FACS). Control and experimental results are compared in pairwise fashion.

15 Reduced expression of activation marker or reduced concentration of cytokine in an
experimental animal compared to a negative control animal indicates the small molecule
inhibits TLR-mediated signaling in response to a ligand for the TLR. Increased expression of
activation marker or increased concentration of cytokine in an experimental animal compared
to a negative control animal indicates the small molecule promotes TLR-mediated signaling

20  inresponse to a ligand for the TLR.
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Azacycl onol 11 Monmifensine nmaleate 11 XX ridinol 11
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12 12 11 267 Cotrimazole - 12 O 12 - Table 12.

Exenpl ary Conpounds of Formf{da | X and Their Inhibitory

Ef fect on Select TLRs ID structure chem cal nane hTLR3
hTLR7 hTLR8 hTLRO 751 Teéf@é’ﬁrﬁ hydrochl oride 13 JL It

1 S S TP RS s ) . C
Experimental mice are administered candidate small molecules. Negative control
mice are administered carrier alone. After administration or small molecule or carrier alone,
PBMC are isolated and then exposed in vitro to CpG nucleic acid under conditions in which
the PBMC, in the absence of small molecule, are stimulated to express an activation marker
such as CD86 or secrete a product such as cytokine (e.g., IFN-a, IL-6, TNF-a) or chemokine
(e.g., IP-10). The expression of the activation marker or the secretion of the product is
quantified using FACS, ELISA, or other suitable method, and comparison is made between
results obtained with and without the small molecule. Reduced expression of activation
marker or reduced concentration of cytokine in an experimental animal compared to a
negative control animal indicates the small molecule inhibits TLR-mediated signaling in
response to a ligand for the TLR. Increased expression of activation marker or increased
concentration of cytokine in an experimental animal compared to a negative control animal

indicates the small molecule promotes TLR-mediated signaling in response to a ligand for the

TLR.

Example 7
Human TLR9 Antagonism by 4-Primary Amino Quinolines

Stably co-transfecting the human TLRO receptor (hnTLR9) and an NF-kB promoter-
driven luciferase gene into HEK-293 cells created the cell line hTLR9-NFkB-293. hTLR9-
NFkB-293 cells were counted and seeded at 1.5x10* cells per well in 96-well cell culture
plates one day before assaying and cultured at 37°C / 5% CO,. The day of the assay,
antagonist was added at 50 uM, 5.0 uM or 0.5 uM. The cells were then stimulated with the
EC50 dose of the TLR9 agonist, CpG-ODN 2006, and cultured for 16 h in a humidified
incubator at 37°C. The culture supernatant was removed and the cells were treated with lysis
buffer and stored at —80°C before measuring luciferase activity. The luciferase readout was
measured according to manufacturer’s instructions using a luciferase assay system available
from Promega, USA. Results are summarized in Table 18. The antagonist dose listed in
Table 18 is the minimum effective dose (uM) for blockade of the TLR9 agonist. As evident

from the results presented in Table 18, the minimum effective dose (uM) for blockade of the
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Table 18. Human TLR9 Antagonism by 4-Amino-Quinolines.
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Compound number| structure chemical name antagonist dose
NH,
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NH,
H,C y
1091 | 1,6-Dimethyl-2,3-dihydro-1H- 0.5 UM
(123) N "\CH pyrrolo[2,3-b]quinolin-4-ylamine DK
NH,
Br. s
1142 o 6-Bromo-1-methyl-2,3-dihydro-1H- 05 uM
(124) N N‘CH, pyrrolo[2,3-b]quinolin-4-ylamine oK
NH,
1185 ® 1-Methyl-2,3,4,5-tetrahydro-1H- 0.5 ul
(125) - azepino[2,3-b]quinolin-6-ylamine O H
NH,
1201 O / oH, 3,3-D|methyl-3,4-d_|hydro-acr|d|n-9- 0.5 uM
N & ylamine
NH,
1217 g 1-Benzyl-2,3-dihydro-1H- 0.5 uM
(126) L@ pyrrolo[2,3-b]quinolin-4-ylamine O H
NH,
He /
1552 ey 6-Methyl-1-phenyl-2,3-dinydro-1H-| o\,
(127) @ pyrrolo[2,3-b]quinolin-4-ylamine oK
NH,
=
| * )ik *0k_Myi » H H _ -
1553 NP L N*2* N*2*-Dimethyl-quinoline-2,4 0.5 uM

diamine
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Conpounds of Fornula Xl
womisebdmwer TLRs | D structure cheni cal

and Their

'Y Tabl e 15. Exenpl ary
I nhibitory Effect
name hTLR3I/O0310R7019714

hTLR8 hTLR9 600 Bol dine 12 101 ponorphine 11 12 Hl
Hydrochl oride (R -) 669 Renerine hydrochloride 11 <TT
CH, Table 16. Exenplary Conpounds of Fornula Xl

Thei r

pape hT

and

Inhibitory Effect on-B#¥ect TLRs ID structure

R hA R hTFILRS hTLRY 990 I\II—I 13 CH3-

acridine-3,9-diamine

Comppvﬂdcnwn er1Q N I—I'ﬁbr‘uthﬁr'f ure cmﬂﬁg{ﬁ@%ﬁ B3 h-r|qi;)t;agon|stdose
hTLR8 hTLRQ 1"13 NH2 11|11 11 13 CH3 NH 11 11 11
1:% %H O | \ 2,7-Dimethyi-
59 S W dibenzo[b,g][1,8]naphthyridin-11- 0.5 uM
CH, ylamine
CH, NH
Ay 2,4-Dimethyl-
1690 N | benzo[b][1,8]naphthyridin-5- 0.5 uM
H,C™ "N N ylamine
Hy  NH,
AN F 7-Fluoro-2,4-dimethyl-
1727 « | P benzo[b][1,8]naphthyridin-5- 0.5 uM
HC” N7 N ylamine
HCI NH, OH,
A 1,2,3,4-Tetrahydro-acridin-9-
329 ylamine Tacrine hydrochloride 5.0 uM
N hydrate
NH,
1061 =~ | 2,3-Dihydro-1H- 5.0 uM
N cyclopenta[b]quinolin-9-ylamine Y H
Hy  NH,
NS 2,4,9-Trimethyi-
1227 e SN benzo[b][1,8]naphthyridin-5- 5.0 uM
cH, ylamine
NH, OH
~ , .
CH, 9-Amino-3,3-dimethyl-1,2,3,4-
1286 ©<Ij<cm tetrahydro-acridin-1-ol S0uM
N O N: ~ 7-Ethoxy-N*3*-furan-2-ylmethyl-
1674 y y'memy 5.0 uM
he

Example 8

Human TLR9 Antagonism by Quinazolines
hTLR9-NFkB-293 cells were counted and seeded at 1.5x10* cells per well in 96-well

cell culture plates one day before assaying and cultured at 37°C / 5% CO,, as described in

Example 7. The day of the assay, antagonist was added at varying concentrations starting at

50 pM with a 1/5 to 1/6 dilution for 7 steps. The cells were then stimulated with the EC50
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11Tabl e 17. Exenplary Conpounds of Fornmula XV and
wabmsnootemhi bitory Ef fect on Select TLRs | D st rRCL/USE04/019714

chem cal nane hTLR3 hTLR7 hTLR8 hTLR9 807

Chl oropyram ne 12 iydrochloride CTf 1163 11 11 11 11

QJo L-y. rdJy o OO 1367 12 11 11 Exanple 5 In Vivo

Screeni ng of Sel ected Snal | 10t ecul es Experi nent al

m ce are adm ni stered known anmounts of candi date snal

doserps[tieec T RS aganistaCrGIRN 2006 madmubiredforel6 ki 2 hwnidifladRncubator at
o | . i
57O BB UL PSRN GRO L B e
storeldi aj aBQPC leefore, m@sﬁnﬁgﬂﬁnbﬁ’erﬁsmndxty as dsveribedf ihdxagiple 7. Slgmoidal
appropri ate npl es are obtained fro

eri od, bl
antagquyi§m smawde%ﬁa?mﬁéﬁfl Itherh“@@lt%‘dmé%{a&afl &hvhish SQe/? Qﬁﬂle
agon?s@ %@aﬁsre%s%&fed @ds@k beﬂ@ulbt't%& NRediSYhd kErflrerSB% {®nder the

e.g., enzynelinked i nfrunosor bent assay
headmglélflrﬁﬁ are ¢he/IGH0 dose §ad) far binckpder ofEhEp@IOIN @ederated signal in
hTLR9-NFkB-293 cells.

Alternatively, TLRO ligand antagonism in human peripheral blood mononuclear cells
(PBMC) was monitored. Peripheral blood buffy coat preparations from healthy male and
female human donors were obtained from the Blood Bank of the University of Diisseldorf
(Germany) and from these, PBMC were purified by centrifugation over Ficoll-Hypaque
(Sigma). The purified PBMC were resuspended in RPMI 1640 culture medium
supplemented with 5% (v/v) heat-inactivated human AB serum (BioWhittaker, Belgium) or
10% (v/v) heat-inaciivated fetal calf serum (FCS), 1.5 mM L-glutamine, 100 U/ml penicillin
and 100 pg/ml streptomycin (all from Sigma). Fresh PBMC at a concentration of 3x10%ml
to 5x10%ml were added to 96-well round-bottomed plates (150 pl/well). After cell plating,
antagonist was added at varying concentrations starting at 50 uM with a 1/5 to 1/6 dilution
for 7 steps. The cells were then stimulated with the TLR9 agonist, CpG-ODN 2006, and
cultured for 16 h in a humidified incubator at 37°C. Culture supernatants were collected and,
if not used immediately, frozen at —20°C until required. Interleukin 6 (IL-6) in the
supernatants was quantitati\"ely assessed using commercially available ELISA Kits (IL6,
Diaclone, USA). Sigmoidal antagonism curves were generated and IC50 calculated. Results

shown in Table 19 under the heading IL-6 are the IC50 dose (uM) for blockade of CpG
ODN-generated IL-6 production by human PBMC.

Table 19. Antagonism of TLR9 Signal Agonist CpG ODN 2006 by Quinazolines

Compound number Structure Chemical name hTLR9| IL-6
‘f“a
oo
] I N,N-dimethyl-N'-{2-[4-(4-methy!-
CM‘(Z?_%?f 34 @é piperazin-1-yl)-phenyl]-3.4-dihydro- | 0.003 | 0.05
“/l\@\ quinazoline-4-yl}-ethane-1,2,-diamine
"
N
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(213)

ILR-nedl at ed Si

P

O

K/N\

thi/IHB' Exanpl e 7

gnaling in TeSpPoONsSe to a

Dimethyl-(2-{2-[4-(4-methyl-piperazin-1-
yl)-phenyl]-quinazolin-4-yloxy}-ethyl)-
amine

24

0.6

CMZ 203-51

N'-(2-Biphenyl-4-yl-quinazolin-4-yl)-N,N-
dimethyl-ethane-1,2-diamine

52

6.6

CMZ 203-80

5.43

ND
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ant agoni st dose |iSted in Table 18 is the m ni num
Ceffective dose " for |bl ockade of the TLR9 agon
WS 2% ent f ,)ggﬁ restlts presented in Table 18

m ni mum e¢f f ecti vel.dose (mV) for bl ockade of theTLR9
agonist was 0.5 nMor 5|mMfor all of the conpounds
tested as neasured by this three-point assay. Taple

18. Humap TLRO Ant agoni $m by 4- Ami no- Qui nol i nes.
Compound| nunber structure chem cal nanme antagoni st
dose NH2|7, 8, 9" I0-Tetr ahydro- 6H 936
CNiZ,2930%ept a[ b]@ﬁ%i n-1| 1-yl amine 0.5 nM 990 X)
1- Met hyl 12, 3-di hyldo- 1H (122) 0.5 mM
pyrrol o[ 2, 3-b] qui nol i n-#-ylam ne CH, NH, 1091
1,6-Dinethyl -2, 3-di hydrp-1 H (123)

ND ND

ND: Ny Pagl o 2, 3- b] qui nol i n-4-ylanine 0.5 nM

Example 9
Reduced In Vivo Toxicity of Quinazoline Compounds Compared with a Stfucturally Similar
5 Quinoline
Female BALB/c mice (n = 3 per group) were given a single intraperitoneal bolus
injection of CMZ 203-43 (1.0 or 4.0 mg), CMZ 203-34 (1.0 or 4.0 mg) or CMZ 203-49 (1.0
or 4.0 mg) in a volume of 0.2 ml. Compound CMZ 203-43 has the structural formula

c
H N.
SNTTNTNCH,
L
~
N/\
N.

CMZ 203-43
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CH, NH 1142 6-Brono-1-nethyl -2, 3-di hydro-1H (124) J
pyrrol o[ 2, 3-b] quinolin-4-ylamne 0.5 nM CH NH, 1185
wd 20vspbnel2 2, 3, 4, 5-t et rahydro-1H (125) PCT/US2004/019714
azepino[ 2,3-b]quinolin-6-ylamne 0.5 MM H C |H2
3, 3-Di net hyl - 3, 4-di hydro-acri din-9- 1201 ylamne 0.5
mv CH 1217 1-Benzyl -2, 3-di ro-1H (126)
pyrrol o[ 2, 3-b] qui noI|n 4-yl'am ne 0.5 nmv 1552
6- Met hyl - 1- phenyl - 2, 3-di hydro- 1H (127)

pyrrol o[ 2, 3- b] qui noI|n 4-ylamne 0.5 mM NH, 1553 Nr2*
Other nnmecq_wqﬂek(h% d.uqlgthﬁbmlf%ué (EM%QQ@)andpg}ﬂCﬁ@ngmg:r Animals were

i B S SVl RATS SRR Gy U85l 5 0n s, o
was cd)le&eﬂ%y:hﬂlﬁﬁcr;ﬁm@cﬂe &, analyzed for hematologlcal and blochemlcal
parameters. Animals were monitored daily for morbidity and mortality. Results are shown in
FIG. 2 and FIG. 3.

FIG. 2A shows change in body weight (relative to body weight prior to first injection)
+ standard error of the means for different groups. FIG. 2B shows mean body weight +
standard error of the means for different groups. Mice receiving 1.0 mg CMZ 203-43 had
significant weight loss, while mice receiving quinazoline at either dose did not. All of the
mice receiving 4.0 mg CMZ 203-43 group were dead on day 4. Necropsy of mice in the 4.0
mg CMZ 203-43 group revealed bowel obstruction.

FIG. 3 shows white blood cell (WBC) differential as mean percentage of total white
cells + standard error of the means for different groups. Mice treated with 1.0 mg CMZ 203-
43 had a significant neutrophilia while mice receiving quinazoline at either dose did not.
Data for mice treated with 4.0 mg CMZ 203-43 was not available because all these mice were
dead before day 5.

Example 10

In Vivo Inhibition of IP-10 by 4-Primary Amino Quinoline and by Quinazolines

BALB/c mice (n=5) were pretreated with intraperitoneal injection of 40 pg quinoline
203-43, quinazoline 203-34, 203-49, or 203-51, or with 100 pl of sterile phosphate buffered
saline (PBS) control. One hour after the injection, mice were injected subcutaneously with
100 pg CpG ODN 2006. Animals were bled at 3 hr post injection with CpG ODN 2006 and
IP-10 levels in plasma measured by IP-10-specific enzyme-linked immunosorbent assay
(ELISA). Results are presented in FIG. 4. Serum IP-10 concentration was significantly
reduced in mice pretreated with 203-43 (p=0.00013 versus PBS control) or 203-34
(p=0.00044 versus PBS control).
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2,4-Dinethyl - 1690 benzo[b][1, 8 naphthyridin-5- 0.5 nM
H C yl am ne NH2 7-Fl uoro-2, 4-di net hyl - 1727

whenwzoptey] 1, 8] napht hyridin-5- 0.5 nmM H3C N yl ameTesidei/019714
NH OH2 1, 2, 3, 4-Tetrahydro-acridin-9- 329 yl am ne
Tacrine hydrochloride 5.0 mM hydrate 2, 3-Di hydro-1H
1061 cycl openta[b]quinolin-9-ylamne 5.0 mM H3 NH2
2,4,9-Trinethyl - 1227 benzd[ik]-[ 1, 8] napht hyridin-5- 5.0
nmM yl am ne NH2 OH 1286 9- Amino-3, 3-dinethyl-1 , 2, 3, 4-
tetrahydro-acridin-1 - ol EBmpledd NHL 0 ,CH, 1674 1)

5InEl;’z Myzylo}zw -35§ b n4 ?{t&ﬁ]%& agngolo qusnmlz @gy Qg azolin s
h:B8p mea& fiRk h&at\é@ raﬁuﬁmmt;ﬂéi 1@%&@&%@5@@ for TNF-q.

1. 5x104 cells per well in 96-wel
Animals were bled at 1 hr post injection with CpG ODN 2006 and TNF-a levels in plasma

measured by TNF-a-specific ELISA. Results are presented in FIG. 5. Serum TNF-a
concentration was significantly reduced in mice pretreated with 203-43 (p=0.0023 versus
PBS control) or 203-34 (p=0.0012 versus PBS control). Mice treated with 203-49 showed a

trend toward reduced serum TNF-a concentration.

Example 12
Synthesis of CMZ 203-84

E]——>

'l“
CH,

200.21 100.17 268.35

A mixture of 4-fluorobenzophenone (16 gm, 0.08 moles) and N-methylpiperazine (14
gm, 0.14 moles) was stirred and refluxed for 20 hours in water containing sodium carbonate
(12.7 gm, 0.12 moles). After cooling, the mixture was extracted with ethyl acetate (200 mL).
The organic phase was washed with water (100 mL) and was then extracted with 10%
hydrochloric acid solution (3 X 50 mL). The combined acid extracts were washed with ethyl
acetate (100 mL) and were then made basic by the addition of 40% sodium hydroxide
solution. The solid aminobenzophenone was extracted into ethyl acetate (200 mL) and the
extracts were washed with brine. The ethyl acetate was evaporated under vacuum to give the

product as a white solid in a yield of 7.0 gm, 33%.
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ODN- generated I L-6 production by human PBMC. Tabl e 19.
Ant agoni sm of TLR9 Si gnal Agoni st CpG ODN 2006 by
waxiosaemwli nes Conpound nunber Structure Chem cBECT/IS2084/019714
hTLRO IL-6 CMZ 203-34
N, N-di met hyl - N -{2-[ 4- (4- et hyl pi per azi n-
1-yl)-phenyl]-3,4-di hydro- 0.003 0.05 (201)
qui nazol i ne-4-yl } - et hane- 1-113,-- di am neConpound nunber
Structure Chem cal name hTLRO IL-6 |jT CM
4-phenyl - pi perazin- CMZ 203-78
I)]_gw nazol i n- 4 yI @ di gt hyl - cCIdg)s 0. 008
ane-1, 2-di am ne

O met hoxy- 2- (4- et hy

et 1,2-diddalde i T i N €WZ203-87 0.02 ND
N, et hyl =N—<2=phenyl -0 Hzol i n-4- CMZ 203-44
yl Y etrhane- 1 2d|'ﬁane2.
D ne hyI (2- 2<\[\;f(l rrethyl-lperazm 1- CVZ 203-49
yI) enyl ] -qui nazol $ 4- yl -ethyl)- 2.4 0.6 (213)
- (2- Bi phenyl - 4-yl -[qui n zoI i n-4-yl)-N, NCMZ
51 di met hyl - et hane-1 -d mne 5.2 6.6 ¢ CMZ
203 Q0 5. 43 NDConpound nunb Structure Chem cal nane
hTLI%a IL-6 |
H,
270.37 353.50

CMZ 203-85

A solution of the carbinol (1.13 gm, 4.18 X 10" moles) in NMP (10 mL) was stirred under
nitrogen as a sodium hydride dispersion (0.336 gm of 60%, 8.36 X 10 moles) was added.
This mixture was stirred at 65°C until hydrogen evolution stopped. Then 2-
(dimethylamino)ethyl chloride hydrochloride (0.602 gm, 4.18 X 10” moles) was added and
stirring at 65°C was continued for one hour. The addition of identical portions of sodium
hydride dispersion and 2-(dimethylamino)ethyl chloride hydrochloride was done twice more
at one hour intervals. After the last addition, the mixture was stirred and heated for two hours
and then cooled. The mixture was poured into 10% sodium hydroxide solution (200 mL) and
this suspension was extracted with methylene chloride (2 X 100 mL). The combined extracts
were washed with 10% sodium hydroxide solution (100 mL) and were then stripped under
vacuum to give the crude product contaminated with some NMP as well as a small amount of
starting material. The product was purified by chromatography on silica using 20% methanol
in methylene chloride to elute the impurities. The product was then eluted with 20%
methanol in methylene chloride containing 1% diethylamine. The yield of CMZ 203-85 was
0.540 gm, 37% as a light brown oil.
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receiving 4.0 ny 203-43 group were dea
Necropsy of mce inlthe 4.0 ng CMZ 203-43 gfoup
reveal ed bowel obstEdgtion. FIG 3 shows wflde bl ood
cell (WBC) dickf:erential as nean perc e of total
white cell sd26f§t3§ndard error of the n%%%g{d}r éjl fferent
groups. Mce treated with 1.0 ng CVZ

day 4.

The benzophenone (4.65 gm, 0.0173 moles) and hydroxylamine hydrochloride (1.89
gm, 0.027 moles) were combined in ethanol (25 mL). To this mixture was added 40%
sodium hydroxide solution (8.7 gm, 0.087) moles. The resulting mixture was stirred at reflux
until TLC (silica, 10% methanol in methylene chloride) showed that the reaction had gone to
completion (about 30 minutes). After cooling, a solution of sodium bicarbonate (20 gm) in
water (300 mL) was added and the precipitated solid was isolated by filtration. After
washing with water and drying, there was obtained 4.85 gm (95%) of CMZ 203-88 as a white
solid.
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43 had a significant neutrophilia while mce receiving
gui nazoline at either dose did not. Data for mce

wo ewaned7ni th 4.0 ng CMZ 203-43 was not avai | abtBUS2004/019714
because all these m ce were dead before day 5. Exanple
10 In Vivo Inhibition of IP-10 by 4-Primary Am no
Qui noli ne and by Qui nazolines BALB/c mce (n=5) were
pretreated with intraperitenédl injection of 40 ng
qui nol i ne 203-43, quinazoline 203-34, 203-49, or
203-51, or with 100 m ofE%®4 {> phosphate buffered

saline (PBS) controlg,, 508 hedk2Add:e4s.§ he injection,
mce were injected sagcut% eously Wﬁt_ 100 ng CpG ODN

2006. Ani mal s~were bled at 3 hr post _#wjection with
CpG CDN 200 d|I1P- 10 levels in pl measur ed by
| P-10-speci f ANObOHNKked 1 mmunos A

(ELI SA). ResuM’s arne presented in F
concentration was dignificantly reduced in|m ce

43 (p=0PdED13 ver sus BBS<control)

Vivol nhibition o cc by HeBrymary Am Ra, Qdi nol i ne
and by Qui nazoline§ Goups of BALB/c nice ffreated as
in Exanpl e 10 werenal so anal yzed for TNF-an_Ani mal s
were bled at 1 hy pojt injection with Cp 2006 and
TNF-a levels in plas nmeasured by TNF-af spedcfific
ELI SA. Results areypfesented in FIG 5. Nem TNF- a
concentration was s$ignificantly reduced inim ce
pretreated with 208H43 (p=0. 0023 versus PBSHgontrol)
or 203-34 (p=0.0012 versus PBS controbhjs;dheesgreat ed
with 203-49 showed a trend toward red#éﬁgzég%&giTNF-a
concentration. Exanple 12 Synthesis o -84 H CH,
100. 17 268. 35

A solution of the oxime (1.0 gm, 3.39 X 10~ moles) in ethanol (20 mL) was stirred at

reflux in the presence of 10% palladium on carbon (200 mg). To this mixture was added
90% formic acid (0.35 gm, 6.77 X 10 moles) dropwise. Upon complete addition of the
formic acid, the reaction mixture was heated at reflux for 30 minutes. The mixture was

cooled and filtered free of the catalyst and the filtrates were stripped under vacuum. The

residual oil quickly solidified to provide CMZ 203-88-1 in quantitative yield.
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A m xture of 4-fluorobenzophenone (16 gm 0.08 nol es)
and N-net hyl pi perazine (14 gm 0.14 noles) was stirred
waeasnefsruxed for 20 hours in water contai ni ngPEDUR2003/019714
carbonate (12.7 gm 0.12 noles). After cooling, the
m xture was extracted with ethyl acetate (200 nL). The
organi ¢ phase was washed with water (100 nlL) and was
then extracted with 10% hydtpghl oric acid solution (3
X 50 nmL). The conbi ned acid extracts were washed wth
et hyl acetate (100 ni) and were then nmade basic by the
addi tion of 40% sodi um h ? dZ% solution. The solid
am nobenzophenone was ex PAc into ethyl acetate
(200 nL) and the ext$ahesiswgCd/N2&Hh&9 with brine. The
et hyl acetate was evaporated under vacuumto give the
3 [ id i et of 7.0 gm 3% H
t hesis of @wz

X ‘ SWNQ
nol es) and pgwd@Hed sodi um hydr oxi de . CH,
et hanol (150 ) was 4 st (_gﬂ and heatled to refl ux. The

heat was @0 and Zi NC st (15 was added in
portions a te‘t‘h_t—lT%r’the

e at refl ux.
After the atifi on wds corfphkete, tRAeyAT xture was
heat ed at reflux f . The ractlon m Xture
was al | owed Ne_ cool™ r’.!\nd vvas#hen filNered to renove
zinc. The ginc was washed with ethgnol |(20 nlL) and the
conbined filtrates were added to water J(500 nmL). The
crystalline ite product was isolathNd by filtration,
washed with er and dried. The carfj,nol was obt ai ned
inayield o 2.1 gm 80%H 3 270.3 53.50 Cw
203-85 290539 uti on of the carbinods2sk 13 gm 4.18 X 10
3 noles) in NWP (10 nL) was stirCsz nozige

A solution of the carbinol (1.4 gm, 5.0 X 10° moles) in DMF (10 mL) and methylene
chloride (20 mL) was stirred as thionyl chloride (0.6 gm, 5.0 X 10™ moles) was slowly added.
After stirring at room temperature for 30 minutes, N,N-dimethylethylenediamine (0.88 gm,
1.0 X 10 moles) was added dropwise to the hazy solution. This mixture was stirred at room
temperature for 30 minutes and was then poured into 5% sodium hydroxide solution (400
mL). This mixture was extracted with methylene chloride (2 X 100 mL) and the combined
extracts were washed with 5% sodium hydroxide solution (200 mL). After drying over
magnesium sulfate the extracts were filtered and stripped under vacuum to give an oil. The
product was purified by chromatography on silica using 20% methanol in methylene chloride
to elute the impurities. The product was then eluted with 20% methanol in methylene
chloride containing 1% diethylamine. The yield of CMZ 203-89 was 0.588 gm, 33.4% as a
light brown oil.
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nitrogen as a sodi um hydride di spersion (0.336 gm of
60% 8.36 X 10 3 noles) was added. This m xture was
wa@riosoem7at 650C until hydrogen evol uti on st opperuSZneo 9714
2- (di net hyl am no) et hyl chloride hydrochl oride (0.602
gm 4.18 X 10 3 noles) was added and stirring at 650C
was continued for one hour, jphe addition of identica
portions of sodium hydride dispersion and
2- (di met hyl am no) et hyl chl ori de hydrochl ori de was done
twi ce nore at one hour i mkenyRrllg. After the | ast
addition, the m xture was stirred and heated for two
hours and t hen coolé&mﬂWﬁ@Qﬁﬁﬂﬁﬁg%gﬁbs poured into 10%
and this suspension
Nde (2 X 100 ni).
i t hH10 di um

was ex ed wth nethylene c

under vacuum to@ive the crude produc

c&gié&ﬁ%gﬁgﬁ

with some NMPN\as wel |1 as@Ccgmal | Starting
mat eri al . oduct mas p rified/[b 'ronatography
on silica 0 O@bq? in net ne chloride to
elute the inpgrities. product wa hen eluted with
20% net hanol N nethyle hl ori de cqhtai ning 1%

di et hyl am e yleld of JCMZ 203- s 0.540 gm
37% as a Ilghtz§{omm oi "Nexanple 1 ‘jIhesis of C\MZ
203- 88 NOCH Ng@H 268. 359538 CMZ 203- 88

The benzopheﬁ%ne (4. 65 gn130 0173 nDI s) and
hydroxylanlnqnm drochloride (1.89 gnan 027 nol es)
were conbined ih ethanol (25 nL). To th's mixture was
added 4%%3odi um hydr oxi de sol uti’@W3(8.7 gm 0. 087)
mol es. The resulting mixture wasCMZ 20%81 at refl ux
until TLC (silica, 10%rethanol in nethylene chl ori de)

SPRUS bRt ok s S5 O, B9 008 e SRR SR M
thion?l ARGHRRNDB1A2 (g 2 X 1102 moles) was slowly added. After stirring at room
temperature for 30 minutes, N-methylpiperazine (0.400 gm, 4.0 X 107 moles) was added
dropwise to the solution. This mixture was stirred at room temperature for 30 minutes and
was then poured into 5% sodium hydroxide solution (200 mL). This suspension was
extracted with methylene chloride (2 X 100 mL) and the combined extracts were washed with
water (100 mL). The extracts were stripped under vacuum to give an oil. The product was
purified by chromatography on silica using 20% methanol in methylene chloride to elute the
impurities. The product was then eluted with 20% methanol in methylene chloride
containing 1% diethylamine. The yield of CMZ 203-91 was 0.58 gm, 77% as an oil which

crystallized upon standing.

Example 18
Human TLRY Antagonism by Novel Diarylmethane Compounds of the Invention
hTLR9-NFkB-293 cells were counted and seeded at 1.5x10* cells per well in 96-well
cell culture plates one day before assaying and cultured at 37°C / 5% CO,, as described in
Example 7. The day of the assay, antagonist was added at varying concentrations starting at

50 pM with a 1/5 to 1/6 dilution for 7 steps. The cells were then stimulated with the EC50
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water (300 nL) was added and the precipitated solid

was isolated by filtration. After washing with water
wa@easdowrng, there was obtai ned 4.85 gm (95% pET/CRE004/019714

203-88 as a white solid. Exanple 15 Synthesis of CMZ

203-88-1 H NOH Pd/ C HCO2H 295. 38 266.38 CWMZ 203-88-1 A

solution of the oxinme (1.0 gm 3.39 X 10v 3 noles) in

et hanol (20 nlL) was stirrediE- refl ux in the presence

of  10% pal | adi um on carbon (200 ng). To this m xture
dose\%&l ﬂdg%a@@%f%@wp% (@od sglt'gﬁqi fag 1pth ix aifeing difisd éegubator at

37° " L’@%\r’gggg E&?ﬂat)%{?f@&eser&\glgeﬁcpér{d etgg a@ A {l’? txfegt%mga%lgbuffer and
storediatit@ 08€. be'fche nidaxiirifgduvifssaseoti gty andéséribeddn (Eﬁtalfnplt@ ®Bigmoidal

the catal yst and th flltrtes were str.ipped |
antagomIStR FHI Ve WETF &?%‘53 apd t eq@vémrfogmtr&rlw éfdwlalah éP mfdilée

fMespiiie 38 bidcRedli@Bh) daduilated. YR &utls SRAPICTah
BN Fespolie S bidcReAEBR) ALIMEL VR Ets SHADTTAb 20 under the
headmglhImRS)narethetIﬁ‘éOdasdaun) fof blodkayiw) of 2. CpGKODIN-gemmhted yighal in
0) and met hyl ene chloride (20 nL) was stirred
hTL%&fé@%ﬁg‘egﬁl oride (0.6 gm 5.0 X 10 3 noles) was
slowy added. After stirring at roomtenperature for

30 m nutes, N, N-di nethyl ethyl enediam ne (0.88 gm 1.0
Table2Q.0H8man [Téé§9 Avtggerdsie by Moapk/@@almthah@Chmpyumbl afthedmyention

Thi s m'X't_bHL%\‘Nao S TSI‘I‘U& rel o6m SII}JCI ﬂTL F EGr 30
m nut eg—and—was—thren—pout rhto—pYsoditfmhydrox] de
solutign (400 nmL)| Thi st xture was extracted with
nmet hyl gne chl ori de ( mL.) and the conbi ned
CMZ 203-84 N 25.56
|\/N‘CH3
CMZ 203-85 0.372
O*CHJ
N,OH
|
cmz203-88 | (L ~ 11.56
K/N‘CM3
H H
CMZ 203-88-1 N/\ 12.01
I\/N\CH3
e
CMZ 203-89 0.241
U
CMZ 203-91 ("_N 95
- ’ 3.




extracts were washed with 5% sodi um hydroxi de sol ution

(200 nmL). After drying over magnesium sul fate the
wexdosactes2 were filtered and stripped under vacROUIUSIN04/019714

give an oil. The product was purified by

chr omat ogr aphy on silica using 20% net hanol in

met hyl ene chloride to elutgejfohe inpurities. The

product was then eluted with 20% net hanol in mnethyl ene

chl oride containing 1% dEetmylkdd ne. The yield of CMZ

203-89 was 0.588 gm_33.4% light brown

oi | . Exanpl e 17 Synt Hy&fhesis p ¥ H N CH 1. SOCL

Step2. N CH 295.38 377.53 CMZ 203-91 A solution of the

carbinol (0.6 gm 2.03 X 10'3 noles) in DWF (5 rTL) was

stirred as thionyl chloride (0.242 gm 2.03 X 1p'3

nmol es) was slowy added. After stirring at ryom

tenperat yye f @y 30 m nutes, N-nethyl piperazine (0.400

gm 4.0 X I%3 nol es) was added dropwi se t g~

solution. This m xture wag stirred at room

for 30 m putks and was t our g £ o 5% ot um

hydr oxi de ti on+200[ ) .| Thi s—ussensi on [was

extracted met hyl ene_chlboride (2 X 100£ﬂ§‘ and the

conbi ned exffracts were wathed with water ( ). The
extracts wege stripped ungder vacuumto giv ﬂ oi | .
The product was purified by chronatography of silica
5 usi ng 20% net hanol in nethylene chloride to elute the
i mpuri ti2dsll The productOOvids t hen el uted wi204.20%
nmet hanol in nethylene chloride containing 1%
di et hyl am ne. The yield of CMZ 203-91 was 0.58 gm 77%

asA afix@id offlGbrobenzaldehyde (10 gm, 0.08 moles) and N-methylpiperazine (14
gm, 0.14 moles) in water (80 mL) containing sodium carbonate (12.7 gm, 0.12 moles) was
10 stirred and refluxed for 21 hours. After cooling, the mixture was poured into a separatory
funnel containing water (200 mL) and the oily product was extracted into methylene chloride
(3 X 50 mL). The combined extracts were washed with water and were then stripped under
vacuum. The product, which was isolated as an oil, solidified into a tan solid upon cooling.
The solid product was triturated in hexane and isolated by filtration. After drying, there was

15 obtained 14.9 gm (91%) of N-(4-formylphenyl)-N’-methylpiperazine as an off white solid.

Step 2.
o
_H
CKL o )<d] %
N
|
20 136.15 204.27 320.39

Anthranilamide (9.94 gm, 0.073 moles) and N-(4-formylphenyl)-N’-methylpiperazine
(14.9 gm, 0.073 moles) were combined in NMP (100 mL). This mixture was stirred and
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crystallized upon standi ng. Exanple 18 Human
TLROANt agoni sm by Novel Di aryl net hane Conpounds of the
w0 noenvicon hTLRI- NFkB-293 cel |'s were counted apdi/ssmdecy7i4

at 1.5x104 cells per well in 96-well cell culture
pl ates one day before assaying and cultured at 37C/
5% CO2, as described in Exanple 7. The day of the
assay, antagoni st was added2at- varyi ng concentrations
starting at 50 mMMwith a 1/5 to 1/6 dilution for 7

warmed gptl dlm@t@élvv@ cpEpiets. halgtwam wlwionwasidderbp-toluenesulfonic

wio GEFRFE By AT o FO FERE R i

ure

AcetJB@id%{b 351)) evag HAGdNAdaRd mmerm\ﬁﬁ@d andihéded ﬁellobSCVfEf £h
treated with Iﬁls buf fer and stored at - 800C before

addltmds3@rmmgtelsu§h k(@ 78cgm,0-0%33 melesleway dddedin pprtixmmdeea period

of L G BHRUEL I G Sl i SO 1P eC Soll mimies. The

solutibf RS9 ewemoeinqeﬂﬁ?&aﬁirm waPHiGHEPIAH waR@ 3500 SILT BV r1-
in Tabl e 20 under the heading hTLRO are the | C50" dose

butylmmhyl ¢tb¢r (B B9 I@Iﬁ) aThqu@meM@e miared el madprkasiciby the addition

of sol umF Bona%)’ Rﬁ Szlﬁ‘reln@m‘q g agﬁ g?ﬁtq{emﬁ nrt)rogﬁcqlvBs isolated

by ﬁlﬁSﬁtEdnC tTlHe&:rlliﬂEL;Rde‘dt Qlds %sﬁ&ﬁie&‘in dlarrh Svaktr Qtickdd f6M minutes and
3-85 0.372 CH, N _H CMZ 203-88 11.56 H H C\Z

colleozggb)ggltrftlgg éitemash@g with water followed by TBME, the solid was air dried.

The dried quinazolinone was recrystallized from n-butanol to give 11.1 gm (50%) of product

as colorless needles.

Step 3.

POCI,_ 1 AN HN TS
TsOH SN, 2TsOH
N

320.39 338.83 734.94
CMZ203-34

The quinazolinone (2.4 gm, 7.5X10 moles) was added in portions with stirring to
phosphorous oxychloride (10 mL). This mixture was warmed to 80°C to give a red solution
from which solid began to precipitate. The mixture was stirred at 80°C for 15 minutes and
was then heated briefly to reflux. Upon cooling the slurry was slowly added to a cold, stirred
solution of 10% sodium carbonate (650 mL). After stirring for 15 minutes, the solid
chloroquinazoline was extracted into chloroform (2 X 150 mL). The combined extracts were
washed with brine and then dried over magnesium sulfate. The solution was filtered to
remove the drying agent and the filtrates were stripped under vacuum to give a yellow solid.
N-methylpyrrolidinone (NMP, 20 mL) was added and the solid was dissolved by warming.
N,N-dimethylethylenediamine (1.32 gm, 0.015 moles) was added and the solution was then
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HNH CH Cwvz 203-89 0.241 ,CH, "0 CvZ 203-91

3. 95Exanpl e 19 Synthesis of CMZ 203-34 Step | . Mi-k o
wWORS0B76124. 11 100.17 A m xture of 4-fl uor obenecl/tustvgder9714

(10 gm 0.08 nol es) and N-net hyl pi perazine (14 gm

0.14 noles) in water (80 nlL) containing sodi um

carbonate (12.7 gm 0.12 noles) was stirred and

refluxed for 2 1 hours. Aftl@l-cooling, the mxture was

ur ed |nto a separatory funnel containing water (200
m%%at HECrfae3Qrgutes: dufigricookng. dhe Wi Sé’éptl%t%asrf’é]tufﬁdl waiffewater

L e
precipiitatedp was Elrctta,cted‘lntd‘mmﬁglens dilaﬁ@(?ﬁx 160 ml Ths gklrabti west

tan solid on.cool j ng. e_.so product was
°°mbf1}ef‘? driedk g Fﬁgﬁf‘é%gﬂp é‘ﬂéﬁﬁ%aﬁ@ag&%‘e Eﬁrapbmwﬁ Swippechia giye the
proddéf é@ J‘H’ httb%h?oﬂ\’aﬁl %@bﬁ@ﬁ’ed &u&ﬂht()%]a Yy 84 s111c? }151%10%

| phenyl ) - N -net hy erazi as an
meth@@ 1rdme@vl@pe QhIO@deHasmil@cmS Inztthtls ramz 60BMeANSHan0 T awladpof pure

auinaggl R X V1 at Bisaten iSoP et i YR iy (a0 mL)

and mk@ﬁéd WY SlesiiMeidendduibic i@ dHohydratei(S84Mngt 3N €X 163 moles)
stirred andwarnmed until dissolution was conpl ete.

o
dissobvpe inyEB M Es @0k bivassgdsled o §beisoliddrisreasulate sabinvas isolated by filtration,
washed with TBME and dried to give 1.0 gm of the product as a yellow solid.

Example 20
Synthesis of CMZ 203-44
oH,
H N
o
=N N SN . H.SO
+ HZN/\/ CH3 29V,
= . P
N N
240.69 88.15 390.46

CMZ 203-44

N,N-dimethylethylenediamine (3.5 gm, 0.04 moles) and 2-phenyl-4-
chloroquinazoline (2.4 gm, 0.01 moles) were combined in n-butanol (50 mL) and were
brought to reflux. Once reflux had been achieved, TLC (silica, 10% methanol in
dichloromethane) showed that the reaction was complete. The solution was cooled and
stripped. The residue was dissolved in t-butylmethyl ether (TBME) and the solution was
washed with water. After drying over magnesium sulfate the solution was filtered and
stripped to give 1.37 gm (0.0047 moles, 47%) of the crude product as an oil. This was
dissolved in ethanol (25 mL) and was treated with a solution of concentrated sulfuric acid
(0.46 gm, 0.0047 moles) dissolved in ethanol (5 mL). The crystalline sulfate salt began to

separate within a few seconds and after 30 minutes at room temperature was isolated by



aci d nmonohydrate (2.0 gn) after which the solution was

heated at 100 OC for 30 minutes. Acetic acid (50 nl)
wor®sadderl and the m xture was stirred and heap@nusi004/019714

100 OC for an additional 30 minutes. Chloranil (17.9

gm 0.073 noles) was added in portions over a period

of approximately two m nutes. The dark sol ution was

heated at 100 OC for 10 mi-n@es. The sol uti on was

ol.ed to room .t erature and .was_diluted with water
fitra ) Ry VR Rl ghd i iersitkd vasdl e, (9%hetrom
crudeji Xture was stirred and nmade basic by the addition of
solid sodium carbonate. After stirring for 15 m nutes
the precipitated product was isolated by filtration.
The crude product was ressuspengded i n warm wat er,
stirred for 5 m nutes an%%%%ggted by filtration.
After washing with Smirkesis sfidapedsyy TBMVE, the solid
was air dried. The dried qui nazolinone was
recrystallized fromn-butanol to give 11.1 gm (50% §H3
product as colorless needles. Step 3. 320.39 338.83 N
CMZ203- 34 The qui nazol i none (2.4 gm 7.CBX10~3 “CH,
was added in portiyns with stirring to
: HaSO4

ddous oxychl oride (NO ni) 1. TNats @A A
EFRY

o 800Ct dH@i ve r e@Hs ot o f
and was then heated briefly to refl

presypi tate. The m xt ure RRO.s

Upon cool ‘*q he slurry was slowy added to a col d,
Sh) d solution of 10% sodi um car bonate 50 ).
A?‘!tuﬁ&sti rring for 159ﬁ1%ut es, the solid 5651'?4

chl oroqui nazol i ne was extracted i nto chl ofMé2HBHd5 X

150 nL). The conbi ned extracts were washed with brine
apd1dReSr 6hoh SsHitY: dH&&{Uﬁ@d. ' in' S Pas sti
was fi'ltered té rg{r}rlove he %}'%(?ﬁ%frﬁ%egmmgﬁ%ﬁghgni) was stirred

under pittogemaed,Nvdimetbylethopadminedé 196 \gat, OLOR2tmolgs, \2e2 ALY &lak ewly

solid. N-nethylpyrraolidi non NVP, 20 nmL) was added
added gwy{lﬁge.sgﬁFH b 1 e q;gdt%ml‘w#@ wzls stirred at 30°C for 10

minutdy, dﬁeﬂ%ﬂ%@%l%?ﬂh-%ﬁﬁ%cﬂﬁﬂa@@lhﬁ%@%gﬂ m of fn%i%b g@L Sc?)&redg%% single

_added and the Solution was t med a
portiomi Biitriag . wasfcortinuedal #01§; for 36 mibiRes aftdatvilich TBE (sliikaltiog,

metha%%}&? &\%%Zgn(:%épq%tdg} gh??i‘ggﬁﬁag gjgt(e:rg;gti%;ﬁelgﬁ aggg;?oi c%rl?lpletion. The

solution was cooled and poured into water (250 mL). The product was extracted into

methylene chloride (3 X 50 mL). After drying over magnesium sulfate the solution was
filtered and stripped to give the crude product as an oil. This was dissolved in ethanol (20
mL) and was treated with a solution of concentrated sulfuric acid (0.85 gm, 0.0087 moles)
dissolved in ethanol (10 mL). The crystalline sulfate salt separated slowly and after 60
minutes at room temperature was isolated by filtration. The salt was washed with ethanol and

dried. The yield was 1.37 gm, (40% based on the sulfuric acid).
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20

preci pitated, was extracted into nethylene chloride (2
X 100 m.). The extracts were conbi ned, dried over
wore@sesicam sul fate and then, after filtration, PGEUS2004/019714
stripped to give the product as a |ight brown oil
This was purified by chromat ography on silica using
10% net hanol in nethylene chloride as eluent. In this
manner 600 ng (1.54 X | B -maBes) of pure qui nazoline
was isolated as an oil. This was dissolved in
t-butyl methyl ether (TBM@UWM¥3RJ and was stirred as a
sol uti on of toluene ohydrate (584 ny,
3.1 X 10 3 nol es) dlSS&%%gg‘ %g%%@(SO nm.) was added.
The solid bis-tosylate salt mas i sol at ed by CH
filtration, washed with TBME and dri ed %Q\gb Ne 1.0 gm
of t product as a yell ow solid. Exanp hesi s
203+ 44 H CH, 3 ,N. H2N CH, 240 69 88. 15 90. 46

20844 N, N-dl- nBPﬁw et hyl eneds $b,04
es) - pheny, pl 0.01
| ed) nb?n(‘gmn n%ﬁ&a > er e
br ought t fl ux. Once refl ux had been ac d, TLC

(silica, 10% n8¥hanpl in dichl oronethane) shoWetht /ﬁaﬁ
the reaction was c | ete. The solution was COO|qg¥PAP
stripped. The restrduecHas di ssolved in t-butyl met
ether (TBME) and the solution was washed with water.
After drying over magnesium sul fate the sol ution was
fB29-dPed and stripped to give 1.37 gm (0. 004B%9 es,
47% of the crude product as an oil. This WeEMZ 203-49
di ssolved in ethanol (25 nL) and was treated with a

S %g tq{ﬁ%gzo fnogg &Cf rg1rtn[ 6‘.*0‘?%0%‘5 \]:vgsr adaedn portlons with stirring to
phosphorous oxychloride (10 mL). This mixture was refluxed for 30 minutes. The orange
slurry was cooled and TBME (100 mL) was added. After stirring for 10 minutes the
chloroquinazoline was isolated by filtration and added to a solution of the sodium salt of
N,N-dimethylaminoethanol in NMP (50 mL). The solution of the sodium salt of N,N-
dimethylaminoethanol in NMP was prepared as follows. A slurry of 60% sodium hydride
(2.1 gm, 0.05 moles) in NMP (50 mL) was stirred under nitrogen as N,N-
dimethylethanolamine (4.9 gm, 0.055 moles) was slowly added via syringe. After the amine
had been added the solution was stirred at 30°C for 10 minutes. This mixture was stirred at
100°C for 30 minutes. The cooled solution was added to methylene chloride (150 mL) and
this solution was extracted with water (3 X 150 mL). The methylene chloride solution was
stripped and the residue was dissolved in ethanol (50 mL). To this solution was added
concentrated sulfuric acid (.8 gm, .008 moles) dissolved in ethanol (5 mL). The solid salt
which separated was isolated by filtration, washed with ethanol and TBME and dried. The
yield was 1.3 gm, 23%.



(0.46 gm 0.0047 nol es) dissolved in ethanol (5 nL).

The crystalline sulfate salt began to separate within
wa@2dosmomeronds and after 30 minutes at room t ePQEEUSI004/€19714

was isolated byfiltration. The salt was washed with

et hanol and dried. The yield was 1.77 gm (96% from

crude). Exanple 21 Synt hesiﬁ AﬁfCMZ 203-45 CH 1. NaH +

HO CH 3 2. H2SO4 240.69 89!4%7391.44 vz 203-45 A

slurry of 60% sodi um hydrigigmp@. 80 gm 0.02 noles) in

NMP (50 mL) was stirred under nitrogen as

N, N- di met hyl et hanol ai#eesis of 0844293-61 022 nol es, 2.2

N30 ).
ride (3 X

Steprtl.) was slow y added via syringe. After the am ne had

been added the solution was stirred at 300C for 10

m nutes after V‘"V;IQB 2- phenyl - 4-chl or oqui nazoline (2.4

gm 0.01 noles) wasS added in a single portion.

Stirrppng was comatjnued at 400C for 30 minutes after

whi ch[|TLC (si l 10% met hanol in nethyl@ne chl ori de)

shQWw hat t ctiolil had gone to_conyg|etipn. The

@ l'fmas+coo ed ahd'BHRAP i nt "
hel pr oduct was Jextract Into met
0 milNH, After df Yopg SVEHOrABlnesi u

solution was f

product as an ok~

m.) and was treated with a solution of concentrdted

sul furic acid (0.85 gm 0.0087 noles) dissolved in

et hanqg6g§0 m) . Thelg}% talline sulfate salt

separated slowy and after 60 m nutes at roon98.33

tenperature was isolated by filtration. The salt was

V\g%gfd. W th et hanol and dried. The yield was 1.37 gm

( A09545Q8 of apthrantamidel (6 8rgng, (4Q5 nipleExaiiihe?gicatiok MRSy (9.1
gm, 0.03 %S; Hepif: (100 mL) was stirred as p-toluenesulfonic acid monohydrate (1.0
gm) was added. A yellow solution formed which quickly changed to a thick slurry as the
dihydroquinazoline precipitated. The slurry was heated to 100°C which caused most of the
solid to dissolve. To this hot mixture was added chloranil (12.3 gm, 0.05 moles) in portions
over a 2 minute period. A dark solution formed from which the product began to crystallize.
The mixture was heated to boiling to provide a dark solution. Upon cooling, the

quinazolinone crystallized as colorless needles. The product was isolated by filtration

washed well with DMF and acetone, and then dried. The yield was 11.9 gm, 80%

Step 2.
oH,
0 H N
.y \N/\/ \CHS
N 1. POCI, . NN
_ — - 2HCI
N 2, (CH3)2NCH2CH2NH2 -
e
298.33 371.25

CMZ 203-51
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M1. POCL 2. (CH3 2NCH2CH2ONa 320. 39 489.59 Cwvz 203-49

The qui nazolinone (3.2 gm 0.01lnoles) was added in
w@eosiars32 Wi th stirring to phosphorous oxychl op¢Tes1020019714

m.). This mxture was refluxed for 30 m nutes. The

orange slurry was cool ed and TBME (100 nlL) was added.

After stirring for 10 m nutes the chl oroqui nazoline

was isolated by filtration 1@3d added to a sol ution of

the sodiumsalt of N, N-di met hyl am noet hanol in NWP (50
miBhosphesoussyehlordofl 2tmk) anddhe hpbenqunazoline (2.98 gm, 0.01 moles)

e SRR 20 IS0 TS B R B v
removeal l@sdlsmltathNBnd ﬂ& dﬂy)ye‘ﬂ(aﬁl r6§1dllid wak plackdrundert 4spE&or @& uum to

NONdi e h hanol a 0. 055 nol es) was .
remoyg ges o Qnoas QS F?@é 2;3@ gssulting yglew solidyyapirprated in

hexarﬁqglﬁgh Wd? ROVl b9 eV RatRhl ToSe 8@1]0’%%4\955 aidedh! %{aﬁﬁl (50

This m xture was“stirred at 1000C for 30 m nutes
mL) andg¥ ,ébldlsrwlth}tlﬂbyienmhammdé@rrﬂo fbistvplution valsistrrediend 80xed for 30

t hi.s utlon trac wth water (3 X . .
minulf ) TR Surby 30 f o g Resteh bt v e B4 hosmrai Haame puginine
TBMEd00 hﬂaR B | ueqhesus tydfrhlosd atid (00aD9! The urivk) wast@gorously

this solution was added concentrated sulfuric acid (.8

shakegrpfier phBhien laygrs avessaliapead tp seraraiandhe a@icauy layqwasienlpigd and

l. ak fiht '
N XL T e
immetliadelg B&pa&ﬁ@/afa(pxl‘ﬁ lyellA3 s@idnt Ak 39 minGhdE alfddnbibmpeLipurd the

CHO SsCH. H.2 ch] or ani |
product was isola’ccgzl| by filtration and was washed with a small amount of cold water. After

drying there was obtained 3.64 gm (82%) of product as a pale yellow solid.

Example 24
Synthesis of CMZ 203-76
Step 1.
oH,
H N.
cl oH SNTNTeH,
8 MeO
MeO SN /\/lll\ © SN
o+ N CH, —= .
MeO N Cl MeO N Ci
259.09 88.15 310.78

A solution of 2,4-dichloro-6,7-dimethoxyquinazoline (5.2 gm, 0.02 moles) and N,N-
dimethylethylenediamine (1.76 gm, 0.02 moles) in methylene chloride (65 mL) was stirred at
room temperature for 2 hours. To the slurry that had formed another portion of N,N-
dimethylethylenediamine (1.76 gm, 0.02 moles) was added forming a clear solution. This
solution was stirred at room temperature overnight. The solution was poured into 10%
sodium carbonate solution (200 mL) causing the product to separate as a solid. The solid was

isolated by filtration and then washed with water followed by methylene chloride. This solid
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136. 15 182.22 298.33 A solution of anthranilamde (6.8
gm 0.05 nol es) and bi phenyl car boxal dehyde (9.1 gm
w@2@®5/00mes) in DMF (100 nl) was stirred as  PCT/US2004/019714
p-t ol uenesul foni ¢ aci d nonohydrate (1.0 gm was added.
A yel l ow sol ution formed which quickly changed to a
thick slurry as the di hydroqui nazoline precipitated.
The slurry was heated to 10MC whi ch caused nost of
the sgolid to dissolve. To this hot m xture was added _
was regysfaliged fromi2-groganoldo giyer et em)(42%) pbthe purifedpioduet a a white
crystgﬂlﬂé"gcﬁldpe“ od. A dark solution fornmed from which the
oduct began to crystallize. The m xture was heated
to boiling to provide a dark solution. Upon cooling,
he qui nazolinone crystallized as col orl ess needl es.
he product was isolated by filtration, washed wel |
with DVF and acetone, and then dried. The yield was
11.9 gm 80% Step 2. M1. POCL 2. (CH )2NCH2CH2NH2
298. 33 371. 2%HeMz 203- 51Phosphor ous oxychl ori de (19
m.) and Jphenyl qui nazoline (2.98 gm A.0 Iles
wer e stNM &tet herCrand refl uxed for one hiur . Theg
MeOg€X s -Rphosphor ous owchl ori de was Meén 1k

| ath on angd thEnDI'y yellow,resid is pifacedH;So,
P tor vac 0 renove t@aﬁ paé\p us
oxychl i d& The resuh'tlng yel | ow S d was rltﬁﬁ/ d
i n hexane whi ch was rHaaned by decantation. To t ~CH
yel |l ow solid was added n-butanol (50 nlL) and 3
N, NOdibnet hyl et hyl end®d-4%i ne (6 nL). This S9PEBi on was

stirred and refluxed for 30 minutes. The WCMZN203-76
solution was cool ed and poured into a separatory

{13@ ?@'étﬂf o @ Q&P%’QTBNE 1'596993‘%1 ¢ ﬁﬁ% PGSR gestBylpipgrazine

(5 mBhRkaafi e oovel 1%1“3tht3§rsl FHE 5Sutib %a?kéd?%’}?é}ldts@n ed under
separate. The aqueous |ayer was I|sol ated and t%pe flﬁ ask

vacuum. afButdnol (10vak) ves hdtedadd Wessobativatvedsagainistripped ghdars/acuum to
remove %Sid-lll-erl]leN-%ge?hyli plperazg ”lthe residue was dissolved in ethanol (20 mL) and a

Step

solution of sulfuric acid (0.59 gm, 0.006 moles) in ethanol (5 mL) was added. The mixture
was refluxed for one minute and then cooled. The product was isolated by filtration, washed

with ethanol followed by TBME and then dried. The yield was 0.85 gm, (50%).

Example 25
Synthesis of CMZ 203-78

MeO MeO N N
MeO N MeO N N/\

310.78 162.24 436.56
CMZ 203-78
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i mredi ately separate as a pale yellow solid. After 30

m nutes at room tenperature the product was isol ated
wyoosiobterat i on and was washed with a snmall anopet/usf004/019714

cold water. After drying there was obtained 3.64 gm

(82% of product as a pale yellow solid. Exanple 24

Synthesis of CMZ 203-76 Step 1. 259.09 U S 310.78 A

sol ution of 2, 4-dichloro-6,127di et hoxyqui nazol i ne (5 2

0.02 nol d_N5Ndi net hy| di
83 A tgEs ‘1}3‘1“‘2‘3’0'%3“1&%%% émﬁté5 i (%10?6 0((?%"% gvnéﬁemylplperazme
(1.6 g 01800RY) ih ABARAPLAR) s hE8Ed & 1805C Tor Rodr 1T Hébiiking

t ha of med ano Ion
slurryNoasdtli haeddhyitle h/Butarod di Samipend the YIﬁx@lﬂe wihs Rsataintb ®s)lingas give a
ded formng.a clear solutjion.. This qut| n was
clear %thivte% pAn qogaﬁg 8 Sphifbscraraied whigh wagﬁp laﬂau@m ohhe solid

was sMBed ROWAEAwhRE for 19 %RiRAES WRaRVEARAMLA aﬁﬁJuH{ a)m pqgf)fazme

causing the product to separate as a solid. T e So
The pvedict wad iaolettdiby filirationawiashedawith whem wates hediduied to pwavide 1.0 gm
o chloride. This solidwas
(46A$%hL98F%PFV?§HW@¥dW? ~propanol to give 2.6 gm (42% of
the purified product as .a white crystalline solid.
Step 2. H CH3 N 310.76 100. 17 570 03 CVZ 203-76 A
m xture of the chIoroqur@&Hqu (930 ng, 0.003 nol es)

and N- et hyl pi per azig at ed at 1000C for
3 hours. The solutl h&%wgkbvﬁg%and stri pped under

vacuum n-Butanol (10 nlL) was added and thedsak tion
vvas again stripped under vacuumto remww

et hyl pi per azi n The residue vvas!‘L(N n

et anol (20 nL) ET :T |
K/NH )\©\
K/ “CH, NcH

338.83 130.19 432.56
CMZ 203-87

A mixture of the 4-chloroquinazoline (2.74 gm, 8.0X10™ moles) and N-aminoethyl-
morpholine (2.10 gm, 1.6X107 moles) in ethanol (25 mL) was refluxed for 2 hours. The
reaction mixture was cooled and poured into water (200 mL) containing ammonia (50 mL of
28%) and the precipitated product was extracted into methylene chloride (3 X 100 mL). The
combined extracts were washed with water (200 mL) and then dried over magnesium sulfate.
After filtering to remove the drying agent the solution was stripped under vacuum to give the
crude product as a tan solid. This solid was dissolved in warm methylene chloride (10 mL)
and the solution was diluted with warm hexane (20 mL). Upon cooling, the product
crystallized as a tan solid. This was isolated by filtration, the solid washed with 30%
methylene chloride in hexane and dried. The yield was 1.2 gm, (35%).
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solution of sulfuric acid (0.59 gm 0.006 noles) in
et hanol (5 nL) was added. The m xture was refluxed for
we@e@snvieal e and t hen cool ed. The product was iBOI/ES®O4/019714

by filtration, washed with ethanol followd by TBVE

and then dried. The yield was 0.85 gm (50% . Exanple

25 Synthesis of Oz 203-78 310. 78 162. 24 436.56 C\WZ

203- 78A mi xture of the chl-d28qui nazoline (1.55 gm

0. 005 nol es) and I\I-pheny ine (1.6 gm 0.01

o VEsREE 7,

nol es) in n-butanol eated at 1000C for 2
hours. The resulti ngy,gtyqégw(y@yagggglggt ed w th n-Butanol
(15 nmL) and the m xture was heated to boiling to give
Step b cl ear solution. Upon cooling a solid separated which
was isolated by filtration. The solid was stirred in
warm water for 15 mnutes to renove a small anount of
N-phenyl - pi per azi negH&he product was isol at®ed by
filtratio washed th warmwater and drigd to
e 4 0'2gm (4 fthpzéeggé ﬁ Kbl g,
26 Synthegi s 3 f3 83(130. L9 432.56
203487 A mixtlre of t r oquigazolg 74
gm 8. X EONBp es) and N%cﬁ{%t&h@l nor phol |N1e ( oN
gm 1.6X10 2 noles) in ethanol (25 nL) was refl
for 2 hours. The reaction m xture was cool ed and
ptd6.Ed i nto wat en07.200 nlL) containing agphpta (50 nL
of 28% and the preci pitat ed product was extracted

|nto met hyl ene _chl ori d %3 X 100 m_g? The conhi ned
ROl O anEEHBRRIAR B 6.6t O 1qmolyshand 3apyridingearboxaldehyde

| t 0
(107 8*’%938 W T INGE (10 L) Sl et B30 k) By Bucto
p-toluendalfonia atidmaémhgdrae: (2t0egm). Ullds puladiscivasgirfedtad 50 XDIord0
This solid was di ssol ved in warm net haﬁllene chl ori de

minutes g Whigh pojgt ¢ieranib (26 gm. 048 mples) tvag addednpartiang dheangh a
funnef &Qn{gﬁne riRQf. G9Rldafioltdf vHsQAHEN and cooled to room temperature

which caused the quinazolinone to crystallize. The solid was isolated by filtration, washed

with acetone/NMP (1:1) followed by acetone. After drying, the crude product was
recrystallized from n-butanol (200 mL) and NMP (90 mL). The quinazolinone was isolated
as tan fibrous crystals in a yield of 10.6 gm, 47.5%.

Step 2.

He N
0 N N/\/
N/H POCI, @N o N N
Z
N/ AN N N N N I N N
| P
223.23 241.67 335.40

CMZ 203-93
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crystallized as a tan solid. This was isol ated by

filtration, the solid washed with 30% net hyl ene
wa@bkiosno@e2 i n hexane and dried. The yield was 1PQI/gR3004/019714

(35% . Exanpl e 27 Synthesis of CMZ 203-93 Step 1. CHO H

1. TsOH CONK 2. chloranil 136.15 107.11 223.23 To a

sol ution ofanthranilamde (13.6 gm 0.10 noles) and

3- pyri di necar boxal dehyde (197 gm 0.10 noles) in NW

acet i ac [ 50 added .
o8 8pHich L s Bfieeoindti Gy drda B gtuxcetin phosphorous
oxych?l@htlé (20MmIRfor Shé hélﬁd Aéﬁer 5@&1& the381utioA WR TaRtulWbduked into cold
point chloranil (24.6 gm 0 nol es) was added in

20% pfzﬂiw SRADONHE églgﬁoxa(foanIe) T:lmsoh@ chloeoquinagekne Wirciselaield by
ﬁltraliﬁ‘!, ('x:!\{?'sl?&i WIRE wa e'r Eﬁcfgls?oqgﬁd& q %e%ﬁ){lgl% Jh%)r e (?p@z’ g{L Er%g solution

caused t ul naz I hone
was ctr'&klioden/\magnesmllrraﬁlﬂﬂtebﬁltélreﬂtah&tiﬂripped twgihedlewhtdﬂoqumazoline asa

2/ NVP( Af d
pale JEHGHIOTAAR B et datmn 6Py oL 1 EhotabingH ey G015
m01e§)2o% rBihxe@Nf MYRO1(With RLD-amiH3ethGHh ABRA ﬂer@I g é?@,s()i%} 1 6moles) for

i'solated as tan fibrous crystals I ie
one hgm Qﬁ’cmleﬁt thp solutiph WaP@Gpp&idandalic &{Bﬁiu& GvaSNss@lyad BBwater (400
0. 02, nol

of the oI|n 4. 46 e S
mL). P sobligR s s B S8 h R Bt s e T prodiet was
extra&t@dl [nto MetiBlene @Bldride (2 KNOosAL Yt TR conmsindddx@hbts Werd QHSRE with
into cold 20% sodi um carbonate sol ution (500 nm.). The

waterd§0 ) dveéamen slried Py masesivwl salfels. Byfter filtration; e extracts

were %@S’B&ﬁ@)\%&#ﬁ ?&da 1%1%31% Vﬁge éoﬂd@asqgéﬁgglh%ehd 5 | d?hyl
acetate (25 mL) and hexane (50 mL). The product, 203-93 was isolated as an off white solid
in a yield of 2.86 gm, 56.0%.

Example 28
Synthesis of CMZ 203-95

CHO 0
NH, H
@[ NN 1. TsOH N
CONH, ~~ 2. chloranil NG Ny
%

136.15 107.11 223.23

Step 1.

+

To a solution of anthranilamide (13.6 gm, 0.10 moles) and 2-pyridinecarboxaldehyde
(10.7 gm, 0.10 moles) in methanol (250 mL) and acetic acid (25 mL) was added
p-toluenesulfonic acid monohydrate (2.0 gm). This solution was stirred at 50°C for 30
minutes at which point chloranil (24.6 gm, 0.10 moles) was added in portions through a
funnel during one minute. The funnel was washed with NMP (25 mL). This mixture was
heated to reflux for 5 minutes. The dark solution was stirred and cooled to room temperature
which caused the quinazolinone to crystallize. The solid was isolated by filtration, washed

with acetone. After drying, the crude product was recrystallized twice from n-butanol. A
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was dried over magnesiumsulfate, filtered and
stripped to give the chloroqui nazoline as a pale
wq@edosowresnl id in a yield of 3.7 gm 76.5% ThePCT/US2004/019714
4- chl oroqui nazoline (3.7 gm 0.015 noles) was refl uxed
in ethanol with N 2-am noethyl norpholine (3.99 gm
0. 031 noles) for one hour. Once cool ed, the solution
was stripped and the resi ddéOwas dissol ved in water
n
small(afﬂ%gn e ut(rert]r% afcg§%£cft1‘édlg n ll%%dc?#k? é:/vau@éé E( Se 9(91%35&9 It can be
remo vielt Hyydtierieg thielsolid thewfizn W)]sﬁﬂlurd_c)arb&he sobuttinn ddleemtrraa@itrﬁ)ne was

. re washed. wi t.h 5 ) and were then dried

ISOIat%I)\‘S%Sra §Aedinay {Sil\l\qlﬁt{eg‘g‘ ‘& @& filtration, the extracts
wer e strlpped to give the product as a tan solid. The
solid was recrystallized fromethyl acetate (25 nlL)

Step Zand hexane (50 nl). The product, 203-93 was isol at ed
as an off white solid in a yield of 2.86 gm 56.0%
Exanpl e 28 Synthesis of CMZ 203-95 Step 1. CHO H 1.

TsOH CONH, 2. chloranil 136.15 107.11 223.23 To a
sol ution ofanthranilam de (13.6 gm 0.10 nol es) andl/\

2- pyri di necar boxal dehyde (10.7 gm 0.10 nDIHeS g\} v‘
added

methanol (250 nl) and addtic gei 5 m_) wa
p-t Iue,qesHé ni ¢ acid ppnohydr atje (Ng,.O ) .
utNon wa pirr

i nplchl |qran| I (
porNt o ough a
f unnel shed with NWP (
heat ed t eflux for 5 m nutes?” The dark sol ution
s23.28d and cool ed to24b6% t enperature 335.40

CMZ 203-95

A portion of the quinazolinone (4.46 gm, 0.02 moles) was refluxed in phosphorous
oxychloride (20 mL) for 30 minutes. After cooling, the solution was carefully poured into
cold water (500 mL). This solution was neutralized by the addition of 40% sodium
hydroxide solution which caused the chloroquinazoline to separate as a white solid. The
solid chloroquinazoline was isolated by filtration, washed with water and dissolved in
methylene chloride (300 mL). The solution was dried over magnesium sulfate, filtered and
stripped to give the chloroquinazoline as a pale yellow solid in a yield of 2.75gm, 57%. The
4-chloroquinazoline (2.75 gm, 0.0114 moles) was refluxed in ethanol with N-2-
aminoethylmorpholine (2.97 gm, 0.0228 moles) for one 30 minutes. Once cooled, the
solution was poured into 10% sodium hydroxide solution (200 mL) and the product was
extracted into methylene chloride (3 X 100 mL). The combined extracts were washed with
10% sodium hydroxide (150 mL) and were then dried over magnesium sulfate. After
filtration, the extracts were stripped to give the product as a tan solid. The solid was
recrystallized from n-butanol (10 mL) and hexane (20 mL). The product, 203-95 was
isolated as an off white solid in a yield of 1.32 gm, 34.5%.
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whi ch caused the qui nazolinone to crystallize. The

solid was isolated by filtration, washed with acetone.
wa\bdosn00m@ryi ng, the crude product was recrystal PCES2004/019714

twice fromn-butanol. Asmall anount of

t et rachl orohydroqui none will co-crystallize under

these conditions. It can be renoved by stirring the

solid in warm 5% sodi um carlddnat e sol ution. The

qui nazol i none was i sol nsolidin ayield
of 9.5 gm 43% Step 2Ebﬁﬂv%;§Hi§23 23 241.67 335.40
Cl\ﬁlezf&%FQﬁ g AviEentshedifiedtioh i€ ctidideAaab b 8aicleht AfendBle one skilled

0.02 no was refluxed in phosphorous oxychl oride
in the(agrptorpractice ﬁheaothwut dhe prsentinventipn isgnot thee Bmited inogsope by

xRN BOUSHRLOLS L83 ol Sy 0 g o

the inlvgrtiomdnd etiso |f1uttdt10na1]/yh&q‘1‘.1h/a¢mtl Smﬁodlhﬁntsfalre)wﬁﬂm th@Zlpk BEthe

t.0 s&parate %? a. mhl%?}SO| . The, s
invenigp.o V8 S TROHFIFHiongQ8 thedyentien “b?ddﬁtﬂ?f’c tpamssa;homgwéaescnbed
herelwlhba&w p?mnﬂeostﬁ&le\éﬁmea it R LAYEER %m%mr%ﬁeéégﬂm and fall
. he solution was dried over magnesi u
Wlthufl thetsemmjofeth@ amend@b@aﬁmso Topie wdvarttages hhdojgets nfithelinventias are not

necesSprff e serE emBod bt o b Bt oo) mas

r 1l tbf&endes, fRkdmddld pakdnb ?ﬁbl%atl@dﬁ‘ thaQkd BT MNBisiaBlication are
(2.97.gm 0.0228 nol es) tor one 30 m nutes. Once

incorposafied in thelsentistybgrein biastepmge-ed i nt o 10% sodi um
hydr oxi de solution (200 nL) and the product was
extracted into nmethylene chloride (3 X 100 niL). The
cOMbilagn: extracts were washed with 10% sodi um
hydr oxi de (150 nL) and were then dried over nmagnesi um
sul fate. After filtration, the extracts were stripped
to give the product as a tan solid. The solid was
recrystallized fromn-butanol (10 nL) and hexane (20
mL). The product, 203-95 was isolated as an off white
solid in ayield of 1.32 gm 34.5% EQUI VALENTS The
foregoing witten specification is considered to be
sufficient to enable one skilled in the art to
practice the invention. The present invention is not
to be limted in scope by
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exanpl es provi ded, since the exanples are intended as
a single illustration of one aspect of the invention
waemsootser functionally equi val ent enbodi ment sPEr/ES2004/019714
within the scope of the invention. Various
nodi fications of the invention in addition to those
shown and descri bed herein will becone apparent to
those skilled in the art frigm-t he foregoing
description and fall within the scope of the appended
clai ms. The advant ages arfdl#bBylécts of the invention
ar t i . F went_ of
1 T REbaNERaRaty {ok SRERIRAIaRt R REEERP LAY Rifend
comppising icortaétinpsa ddlledxppessing @ AIRewith An kffe&ive i duabbdfl Devmgcind of
i ncorporated in their entirety herein by reference. W
FO”nBEéin1CLAINB 1. A method of affecting TLR-nedi at ed
signaling in response to a TLR |ligand, conprising
contacting a cell expressi:iua TLR with an effective

amount of a conpound of® For 4

ula 17°R5 R2 wherein 2 is a
five- to seven-ngpbered ho cycIiL or heterocyclic
ring, wherein each™s

, Z2Nys” i ndependent |y
chosen fromC, N, O , @angl wherlei n' B2 optional |y
i ncludes at |east or selgctedziyom C, N, O and
S; wherein i andR? areYopti-ondl'ty.bridefed by B3 to
forma five- to seven-penbe®ed rPhg Q, wherein B3

optionally includes at ﬂeasinoneAaton1selected from C

N, O and S, and wherein whén A is carbon, (3) is not
pyridine;, wherein 2 opti doeahliIi ncl udes an unsat ur at ed
bond; wherein (3 )optionally includes an unsaturated
bond; wherein R2, when present, is a hydrogen atom a

wherdi B3¢ 4 FivE-8 s@¥enuUnSHPSEY B&B@grcllie\@?flet@llolégélic_ &g Wherein each of X,
I'kyl, h clicgroup,

aral kyl, heterocyclic, or alkyl heteroc
Y, and gtis onlgpé¢ndehtlnitegen o @,iN, O, and,S, end ShexefreB2 optidgyly Rdgludes at

s 5 35 e R oo o eech

wherein 1 and 2 are optionally bridged by B3 to form a five- to seven-membered ring (3),
wherein B3 optionally includes at least one atom selected from C, N, O, and S, and wherein
when A is carbon, (3) is not pyridine;

wherein 2 optionally includes an unsaturated bond;

wherein (3) optionally includes an unsaturated bond;

wherein R2, when present, is a hydrogen atom, a substituted or unsubstituted lower alkyl,
aryl, aralkyl, heterocyclic, or alkylheterocyclic group, optionally linked to Z viaN, O, or S;
wherein R3, R4, R5, R6, R7, and R8, when present, are each independently a hydrogen atom,
a halogen atom, a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S;

wherein A is an atom selected from C, N, O, and S;

wherein each of A’; A", and A" independently is R9, -NR9R 10, —OR9, or -CRI9R 10,
wherein R9 is a hydrogen atom, hydroxyl, substituted or unsubstituted lower alkyl, aryl,
aralkyl, heterocyclic, or alkylheterocyclic group, and wherein R10 is optionally absent or is a
hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group,

to inhibit or promote TLR-mediated signaling in response to a ligand for the TLR.
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a hal ogen atom a substituted or unsubstituted | ower
al kyl, aryl, aralkyl, heterocyclic, or
wa@bdoglobmsrer ocycl i ¢ group, each optionally |inkedr/uszby/o19714
O or S; wherein Ais an atomselected fromC, N, O
and S; wherein each of A, A", and A" independently
is R9, - NROR1O, - OR9, or - CROR10, wherein RO is a
hydr ogen atom hydroxyl suB3tituted or unsubstituted

| ower al k ar.y alkyl heterocycllc or
2. arkipethed ¥H€‘§/‘?}F1P% Tbﬁcmﬁdlatgﬁ imppaestinulaory signakipg; amnrising
conta&h%ei '&ell%rxg%e%sﬁ% rl@g'ﬁﬂ aft e tive QWRIunBO Y +qmﬂﬁﬁﬁh of Formula |
kyl, heterocycl or al kyl' heterocyclic group, to
inhibit or pronote TLR—wedlated signaling in response
to aligand for the TLR 2. A nmethgd of inhibiting
TLR- medi at ed i nmunost i Iathy S|gnaI|ng conpri si ng
contacting a cel Regxpressi pg.a JLR Witk an effective
anount of a conpound or mul vmaeu12|sa
five- to seven-nmenbe onBcy I| r heterocyclic
ring, wherein eag NS Y, ant Z i8>~ pdependently
chosen fromC, N, O afpd S’ “and gpereln B2 optionally
includes at |east one et om elected fromC N O and
S; wherein 1 and 2 are optignall g bridged by B3 to
forma five- to seven- negbered ring (3), wherein B3
optional ly includes at gEpulgde atom sel ected from G
N, O and S, and wherein when A is carbon, (3) is not
pyri dine; wherein 2 optionally includes an unsaturated
wherdipAds a fiherteisevep3heroparedherhogyclioof bm@s»cmiicuhgawhmire@ch of X,

nd; wher.ei , en pr. nt,ds n at o
¥, andgiSindpRiahn g Fonet BER CORY Argse podpipein B Ppamlly ifetudes a
least éHealtdii seletred 8oRCYANI O, andrs;al kyl het erocyclic gr oup,
optionally linked to Z viaN, O or_S; wherein R3, R4,

whereis | apg2 argroptignal Reridgeddry Byt edferm a fiveetogsgren-membered ring (3),

wherééﬁ]ug ?p&?}ﬂy 1>{clade!§yaﬁj Le%?ted?le %Eo%el&t%r?%ﬁ’ﬁ;@,ﬁng%, and wherein

unsu itute owWer a
when @y &lckibon, dﬁeisa{cmpyndime,, or al kyl heterocyclic group,
h optlonall¥¥linked Vi N O or S wherein Ais an

Wher%ltﬁﬁpg%rraélaﬂ%u Smuasapraigd boAd S: wherein each of A
whereth §3!%gf-101ﬁ1'11"y 1hé]gé‘é%%ﬂ%§‘§t{1ﬁétéd%oﬁg, - NROR10, - OR9, or -

wherein R2, when present, is a hydrogen atom, a substituted or unsubstituted lower alkyl,
aryl, aralkyl, heterocyclic, or alkylheterocyclic group, optionally linked to Z viaN, O, or S;
wherein R3, R4, RS, R6, R7, and R8, when present, are each independently a hydrogen atom,
a halogen atom, a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S;

wherein A is an atom selected from C, N, O, and S;

wherein each of A’, A", and A" independently is R9, -NR9R10, -OR9, or —-CR9R 10,
wherein R9 is a hydrogen atom, hydroxyl, substituted or unsubstituted lower alkyl, aryl,
aralkyl, heterocyclic, or alkylheterocyclic group, and wherein R10 is optionally absent or is a
hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group,

to inhibit TLR-mediated immunostimulatory signaling in response to a ligand for the TLR.
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wherein RO is a hydrogen atom hydroxyl, substituted
or unsubstituted |ower alkyl, aryl, aralkyl,
whedosoewsyrl i c, or al kyl heterocyclic group, andP@hEs®41019714

RIOis optionally absent or is a hydrogen atom | ower
al kyl, aryl, aral kyl, heterocyclic, or
al kyl heterocyclic group, to inhibit TLR-nedi at ed
i mrunosti nul at ory signalingidf-response to a |igand
for the TLR 3. A nethod of affecting TLR-nedi at ed

3. i miumetbed pfiaflectios TLR- aleélatsademun@&tnpula@mngl a subject, comprising

e

an effemive tamolintofacsvppondd of Féequtaila | RS 0 VI 1 | | |
*s ITRBU(1) " -1Il'i Rt Y RI1 B3B2R 1 J A"
A" Formula | wherein 2 is a five- to seven-nenbered
honocyclic or heterocycsic rivng, wherein each of X, Y,
and Z is independently hoseh frohC, N, O and S, and

wherein B2 optionl ¢ Xheasﬂ“one at om
:wher |n i and 2 are
(%)or f ve-

selected fromC N, O
optional Iy bridged b

seven- nenbered ri g ereln‘BB ap\nanally i ncl udes
at |east one atom selecfed faom Gz N, O and S, and
wherein when A is carboH, Q)||s n4)t pyridi ne; wherein
2 optionally includes an uns#turated bond; wherein (3)
optionally includes an ung 121 ed bond; wherein R2,
when present, is a hydrogen atom a substituted or
unsubstituted | ower al kyl,

wherein 2 is a five- to seven-membered homocyclic or heterocyclic ring, wherein each of X,
Y, and Z is independently chosen from C, N, O, and S, and wherein B2 optionally includes at
least one atom selected from C, N, O, and S;

wherein 1 and 2 are optionally bridged by B3 to form a five- to seven-membered ring (3),
wherein B3 optionally includes at least one atom selected from C, N, O, and S, and wherein
when A is carbon, (3) is not pyridine;

wherein 2 optionally includes an unsaturated bond,

wherein (3) optionally includes an unsaturated bond;

wherein R2, when present, is a hydrogen atom, a substituted or unsubstituted lower alkyl,
aryl, aralkyl, heterocyclic, or alkylheterocyclic group, optionally linked to Z via N, O, or S;
wherein R3, R4, RS, R6, R7, and R8, when present, are each independently a hydrogen atom,
a halogen atom, a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S;

wherein A is an atom selected from C, N, O, and S;

wherein each of A’, A", and A"’ independently is R9, -NR9R 10, —OR9, or -CRI9R 10,
wherein R9 is a hydrogen atom, hydroxyl, substituted or unsubstituted lower alkyl, aryl,
aralkyl, heterocyclic, or alkylheterocyclic group, and wherein R10 is optionally absent or is a
hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group,

to inhibit or promote TLR-mediated immunostimulation in the subject.
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aryl, aral kyl, heterocyclic, or alkylheterocyclic

group, optionally linked to Zvia N, O or S; wherein
w3056 7R5, R6, R7, and R8, when present, ar ePE€EUR2004/019714

i ndependently a hydrogen atom a hal ogen atom a

substituted or unsubstituted | ower alkyl, aryl,

aral kyl, heterocyclic, or alkyl heterocyclic group,

each optionally linked via-N50, or S; wherein Ais an

atom selected fromC, N, O and S; wherein each of A,

A'A n@ﬁﬁbpdwf'lnhlhaéﬁgéﬂd%meﬂgatq@wn%tlmmw in a e, comprising
admlg%ﬁg’lg %ﬁ\lgtgdjgét lﬂaﬁgl oF ?ﬂ'g%%/og{éig?ag% ﬁé (i’?)& &%&ilaf%)éx}rnnunostlmulatlon

an effacal & yhouhef acompolndof Kormalakdy| het er ocycl ic group, and
wherein RROis optionally absent or is a hydrogen
atom |ower alkyl, aryl, aralkyl, heterocyclic, or
al kyl het erocyclic groums to 4 nhi bkt or pronot e
TLR- nedi at ed i mmunost i Iatlt)n |n|the subject.4. A
met hod of i nhi bi t¥rg JER Tt anrﬁbstl mul ation in

a subject, conprisi n m@t rin Ito a subj ect
having or at risk of gl opi n TLR— di at ed
i mrunosti nul at i orkrdn R ectlve am)l,mt\@f a compound of
Formula | R7 R8 A" A" |Formefa | eaherein 2 is a five-

to seven-nenbered hono&ycl |q or h|eterocyc| ic ring,

wherein each of X, Y, and ZA's i mdependently chosen

fromCN O and S, and %ﬁﬂ B2 optionally includes

at | east one atom sel ecte romC, N, O and S

vvherein | and 2 are optionally bridged by B3 to forma

ive- to seven-nenb rin (3), ,wherein B3 )

Wherslat% i§ Ad1VEy L0 ST¥ft Bembs |h@H?(%YCdWé’fé‘FE?ﬁ?%’éF%EP%dVW%W@,h of X,
Y, anldZ gln@éﬂ)gn&nt@'(lﬁoé@h?fo% a, Nh@narﬁ‘l Ssdnﬁawlp:%]n B tlbﬁalgy)l'ilcludes at
pyri di ne; whefeln opt i onal fy I ncl udes an unsat ur at ed

least bm@tommlﬂcmdrﬁqr@ﬁ bbﬂ ondbl y | ncI udes an unsaturat ed

wherdil e BB BLBSR foma iy PO i @,

wherein B3 optionally includes at least one atom selected from C, N, O, and S, and wherein

when A is carbon, (3) is not pyridine;

wherein 2 optionally includes an unsaturated bond,

wherein (3) optionally includes an unsaturated bond;

wherein R2, when present, is a hydrogen atom, a substituted or unsubstituted lower alkyl,
aryl, aralkyl, heterocyclic, or alkylheterocyclic group, optionally linked to Z viaN, O, or S;
wherein R3, R4, RS, R6, R7, and R8, when present, are each independently a hydrogen atom,
a halogen atom, a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S;

wherein A is an atom selected from C, N, O, and S;

wherein each of A’, A”, and A" independently is R9, -NR9R10, -OR9, or —-CR9R 10,
wherein R9 is a hydrogen atom, hydroxyl, substituted or unsubstituted lower alkyl, aryl,
aralkyl, heterocyclic, or alkylheterocyclic group, and wherein R10 is optionally absent or is a
hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group,

to inhibit TLR-mediated immunostimulation in the subject.
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aryl, aral kyl, heterocyclic, or alkylheterocyclic

group, optionally linked to Z viaN, O or S; wherein
w3056 7R5, R6, R7, and R8, when present, ar ePE€EUR2004/019714

i ndependently a hydrogen atom a hal ogen atom a

substituted or unsubstituted | ower alkyl, aryl,

aral kyl, heterocyclic, or alkyl heterocyclic group,

each optionally linked vialN6-O or S; wherein Ais an

5. Z.t.A? "nkﬁfp tﬁ%h}&égg}ﬂggﬂyl\lqul%ﬁﬁgry nuc\&ﬁggg&elé-gsseoggg@orggﬁnse Ina
subj e%ﬁ%ﬁmsﬂi@ £diBinfstdRthe! t5 aBubléetiRABE @ttsg@?l trgéfgfeﬁf(éﬂ effective amount
bstituted or unsubstltut ed | ower al kyl, aryl,

Ofacanmbkydofﬁhnm@hbbycl|c, or alkylheterocycllc group, and

wherein RROis optionally absent or is a hydrogen

atom |ower alkyl, aryl, aralkyl, heterocyclic, or

al kyl het erocyclic gr ou? to 4 nhi bf* TLR- nedi at ed

i rmunosti mul ation in t e su% ect?E A gpthod of

i nhibiting an i mmmQ | sl et C
m N@a $ubj ec|t conpri si ng
in meed qf_ such treatnent

aci d-associ ated resp

adm nistering to a

an effective anoan o a Candund of Fermula | R7 R8
A" A" Formula | whereinm 2 i8 a fiBye- to seven-nenbered
honocyclic or heterocyéfic Ti ng, |vvherei n each of X Y,
and Z is independently chosénh frdmcC, N, O and S, and
wherein B2 optionally inglgsdgmiat | east one atom
selected fromC, N, O and S; wherein i and 2 are
optionally bridged by B3 to forma five- to

d ri er.ej.n nal.ly i.ncl.ude
wherelﬁ \éllg a g;\sre ot no%elgg%d P@%O?)F%lﬁ] ollc r rbé/ ghe&ehra gaEh of X,
Y, anWZeis eéhdepediRatlPchdses &oB00, Nf @) aridsS, nad \zméfdudBl D@ptivhiyahéludes at
2 optionally Includes an unsat ur at ed bond; wherein

least prp : f)t%‘ﬁtsle]@ﬁtﬁ}i fipm GeNuBe@d® unsat urat ed bond; wherein
wherdfg 1 uaﬁ(ﬁ b BQWgwtlﬁgﬁwﬁg IR A A tc@se%@#?—ﬂelrﬁﬂé}e%qlr%’ 3),

unsubstl t ut
wherein B3 optionally includes at least one atom selected from C, N, O, and S, and wherein

when A is carbon, (3) is not pyridine;

wherein 2 optionally includes an unsaturated bond;

wherein (3) optionally includes an unsaturated bond;

wherein R2, when present, is a hydrogen atom, a substituted or unsubstituted lower alkyl,
aryl, aralkyl, heterocyclic, or alkylheterocyclic group, optionally linked to Z via N, O, or S;
wherein R3, R4, RS, R6, R7, and R8, when present, are each independently a hydrogen atom,
a halogen atom, a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S;

wherein A is an atom selected from C, N, O, and S;

wherein each of A’, A", and A"’ independently is R9, -NR9R10, -OR9, or -CR9R 10,
wherein R9 is a hydrogen atom, hydroxyl, substituted or unsubstituted lower alkyl, aryl,
aralkyl, heterocyclic, or alkylheterocyclic group, and wherein R10 is optionally absent or is a
hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group,

to inhibit an immunostimulatory nucleic acid-associated response in the subject.
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30

aryl, aral kyl, heterocyclic, or alkylheterocyclic
group, optionally linked to Zvia N, O or S; wherein
w3056 7R5, R6, R7, and R8, when present, ar ePE€EUR2004/019714
i ndependently a hydrogen atom a hal ogen atom a
substituted or unsubstituted | ower alkyl, aryl,
aral kyl, heterocyclic, or alkyl heterocyclic group,
each optionally linked via-N370O, or S; wherein Ais an
atom selected fromC N, O and S; wherein each of A
6. A" Themgthed acq:qqg@gé@,g@hpmgpf cdaime 3-3, wirosin the subjeriis omerwme free
[ dr oxyl ,
e T R T e
aralkyl heterocycllc or alkylheterocycllc group, and

ei is. optionally sent or is_ a_hydroge
i[ﬁ meﬁwéracaqrﬂlyg to gpy pne %faﬁifvwl -5, e 8?/6? p gubsguted or
unsu%tiﬂﬂeh %ﬁ@x{)@ ?hih?l ghé}%thr?lo stblgfﬂ' aﬁ'aﬁlc @looctane, or azabicycloheptane
I mmunost | imul at or ¥ “nucl ei ¢” aci d-associ ated response’ i n
grouphe subject.6. The nethod according to any one of
clains 3-5, wherein the subject is otherw se free of
synptons calling for treatment with a conpound of
8. FoThetin@thod adeording toBAVIOKE GFetind il NG wherekil R2G$8 pRényl, naphthyl,
clains 1-5, wherein R2 is a substituted or
phengnthrsttyyly @é@l%&wtanemaﬁ@msaclolwn@na arawpyhbstiduted with one or

mord ARG A 0 BT AL LG RN Ml oy
group Sancallpdxgalkly] groapdnfegter griupnanilkylgminosgrpugy,la, dialkylamino group, a
azabi cycl ooct or azabl cycl ohept ane group

cyclig gpuRq BQUR-F R ??g?n@ﬁgn And gy sombinaton herof.gr oups
selected fromthe group consisting of an al kyl group,
an al koxy group, an al koxyal kyl group, an ester group,
9. anThe mythadian@rging mcpan)aord:i lckayma i Hovhgreou B2 ima plerlyl,maphthyl,

r en atom. a a conbi nation, .
phenfibRg Y9 Bty Fiog ot eetherfihePite APuB e witone or
morelsuﬁstlt\dﬂﬂ rg@dups Beleétsd BoRNBB BlouptaR§thg of aRRERAHING Yroup, a

tyryl, azabi cycl goctane, or azablcycloheptane group
dlalké’lﬂ!i@m@ groupdang; 4 ¢ychinamano greMR subst i t uent gr oups
sel ected fromthe group consisting of an al kyl am no
group, a dial kylam no group, and a cyclic am no group.
10. 10Thelmethod abaddiag cocldinng, \tvberellnahm)&,hc\ahﬁﬁcegﬂtoup lea piperazino
cycl.ic.,amno group is.a piperaz up, a piperidino
grou@,raomﬁerlcﬁncbg]iop& 3 pjyrm;l ﬁup,éaﬁ qnhcfa& grﬂup,gq, @g yl group, or a

morphblih§¥tougl OUP, Or a

11. The method according to any one of claims 1-5, wherein R9 is a substituted alkyl
group selected from the group consisting of a cyclic amino group, an alkylamino group, a
dialkylamino group, furyl, phenyl, thienyl, azabicyclooctyl, azabicycloheptyl, and any

combination thereof,

12.  The method according to claim 11, wherein the cyclic amino group is a piperazino
group, a piperidino group, a pyrrolidino group, an imidazolyl group, a pyridyl group, or a

morpholino group.
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nmor phol i no group. 11. The nethod according to any one
of clains 1-5, wherein RO is a substituted al kyl group
waedosoomwd2 f rom t he group consisting of a cycli BCEHDEI004/019714
group, an al kyl am no group, a dial kyl am no group,
furyl, phenyl, thienyl, azabicycl ooctyl,
azabi cycl oheptyl, and any c% i nation thereof. 12. The
met hod according to cl ai m-188 -wherei n the cyclic am no
gr
13. pyl?fréo ét‘g?cﬁ%&gn?gﬁﬁ% a‘ﬁg O?Fn nglgml?s fbpx%érgfnré%clg BPRE’ aP&‘Rs is
hydrogewatom.or a nor phol i no group. 13 The nethod accordlng
to any one of clainms 1-5, wherein each of R4 and R5 is
hydrogen atom 14. The nethod according to any one of
14. € |T§ieﬁ§etﬂocﬁaccm%ﬂorhn2%ﬁ@ oPElafit 1-Kowh@Bfh d28h bERA RS, and R8 is a
hydr ogen at om e nethod according to any oné of
hydrogemptemn. 1- 5, wherein RIOis a hydrogen atom 16. The
nmet hod according to any one of clains 1-5, wherein A
is nitrogen and (3) is a five-nenbered ring. 17. The
15.  metheeskthelavcOidivg o@ngdyic 0Nelaidhs Lh Avhgreih-FoL0 Mﬁafhlyﬂird%eﬁ B®m.
conmpound is Formula Il R5 RO R4 R6 R3 | "

Formula Il wherein R is a hydrogen atom a hal ogen
L t . :
6. S BRSP4 k81 Bl end s

five-myerobgred Bagh optional Iy |inked V|aN O or S 18. The
nmet hod according to any one of clains 1-5, wherein A
iIs nitrogen, Q is a sixmenbered ring, and B3 is one

17. ARSI KRCARE RO afry ohe 0fL1af] -8, wherein the compound is Formula II

RS TQ R4
R6 A R3
| [
z
R7 QTN
R8 R1
Formula I1

wherein R1 is a hydrogen atom, a halogen atom, a substituted or unsubstituted lower alkyl,

aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each optionally linked via N, O, or S.

18.  The method according to any one of claims 1-5, wherein A is nitrogen, (3) is a six-

membered ring, and B3 is one atom selected from C, N, O, and S.

19.  The method according to any one of claims 1-5, wherein A is nitrogen, 3 is a six-

membered ring, and B3 is S.

20.  The method according to any one of claims 1-5, wherein the compound is Formula ITI



19. The nmethod according to any one of clainms 1-5,
wherein Ais nitrogen, is a sixnmenbered ring, and B3
W0 3005007802 The met hod according to any one of BPCHUSE04/019714

1-5, wherein the conpound is Formula 11 R2 RL Fornul a
1l wherein Rl is a hydrogen atom a hal ogen atom a
substituted or unsubstituted | ower alkyl, aryl,
aral kyl, heterocyclic, or alikylLheterocyclic group,
each optionally |inked yia N. O or S, and wherein X
is chosen fromN, O ang S. zi. The nmet hod accordi ng
to any one of cl akgrs 1- ' A is garbon, Q is a
si xmenbered ring, a .
according to any one ai s | erein the
conpound is Fornul A\\;,v- a IV wherein X
is Cor Sand R s a hjdrogén at Ral ogen atom a
substituted or unsubstituted | ower,al kyl, aryl,
aral kyl, heterocyclic, or alkylheterocyclic group,
each optionally Iinked vikprmuladll or s " 23. The nethod
according to any one of clains 1-5, wherein Ais
nitrogen, (3) is a sevennenbered ring, and B3

whereimnRi iselydrogencashpahabdgamsatodda subsgtunat dr@ciswbst el loger alkyl,

to y. one of  cl ai 1-5, erein the co u IS .
ary sy Bt s patIRE PRy eV ORIy e O, or S,

and WHERRERAELHIsh frodh N @), M ¢ and R is a hydrogen atom
a hal ogen atom a substituted or unsubstituted | ower

al kyl, aryl, aralkyl, heterocyclic, or _ _
21. 2 gL REEORShlng 58 Bhe SATRALS QNBREY A K RRSn Vi3 six.

membered ring, and B3 is S.

22.  The method according to any one of claims 1-5, wherein the compound is Formula IV

R5 TQ R4
R6 C R3
R7 X R2
R8 R1
Formula IV
wherein X is C or S and R1 is a hydrogen atom, a halogen atom, a substituted or
unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each

optionally linked via N, O, or S.

23.  The method according to any one of claims 1-5, wherein A is nitrogen, (3) is a seven-

membered ring, and B3 comprises two carbon atoms.

24, The method according to any one of claims 1-5, wherein the compound is Formula V
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25. The nethod according to any one of clains 1-5,

wherein 1 and 2 are unbridged by B3, Ais carbon, and
WA2005807670R9. 26. The nethod accordi ng to any PCEUS004/019714

clainms 1-5, wherein the conmpound is Formula VI R8 R1

Formula VI wherein R is a hydrogen atom a hal ogen

atom a substituted or unsubstituted | ower alkyl,

aryl, aral kyl, heterocyclicl4lor al kyl heterocyclic

group, each optlonaIInglnkqg vViagdN, O or S; and R9

IS a substituted or

aral kyl , heterocyell

ainms 1-5, wher ei n
Ar bon, and A" is -
amyk_one of cl ains
1-5, wherein the conpodnd V% ﬁor la V[T Formula W1
wherein R is a hydroges atom a kal ogen atom a
substituted or unsubstit ed Iq&er al kyl, aryl,

aral kyl , heterocyclic, eterocyclic group

each optionally |inked via N O or S 29. The nethod
accordlng to any one_of clainms 1-5, wherein 1 and

wherginX anh Y jagyeashijdepgndently £, 8a O 0n S; AR Iafs 4 kydr ogmgtmm a halogen

h f 1-

o e R LB AR YL PR B
alkylkatenvaydic\group, whdr aptionély ]nsked viy Ny Ogexr'S.at om  a hal ogen
atom a substituted or unsubstituted |ower alkyl,
aryl, aral kyl, heterocyclic, or alkylheterocyclic

25. grmennetﬁa&b)cc@mlhg xmlelo%ﬁﬁnym Mhef@in Pind® adhinbAdged by B3,
nmet hod of affecting ‘FLR— medi at ed signaling in response

A is qagban, TRdRA! isg&IRD.

26.  The method according to any one of claims 1-5, wherein the compound is Formula VI

R9

RS o~ R4
R6 c R3
R7 R2
R8 R1
Formula VI

wherein R1 is a hydrogen atom, a halogen atom, a substituted or unsubstituted lower alkyl,
aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each optionally linked via N, O, or S;
and R9 is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group.

27. The method according to any one of claims 1-5, wherein 1 and 2 are unbridged by B3,
A is carbon, and A’ is -NR9R10.



10

15

20

conprising contacting a cell expressing a TLR wth an
ef fective anount of a conpound of Fornmula I XRIO RO R5
WORZ00RA01R2 Formul a | X wherein R2 is a substitutBdr/u82004/019714
unsubstituted | ower al kyl, aryl, aralkyl,
het erocyclic, or al kyl heterocyclic group, each
optionally linked via N, O or S; wherein R5, R6, R7,
and R8 are each independentli41 a hydrogen atom a
hal ogen atom a substituted or unsubstituted | ower.
28. gl Il("pq: I’ne‘ghogp’ccq;dlgg @, pny qar@t(p_frc&;gng 1% ’whgfem the compound is
eterocyclic group, each optionally linked via N
FOH@IgiglrmS; wherein RO is a hydrogen atom substituted or
unsubstituted | ower al kyl, aryl, aralkyl,
heterocyclic, or al kyl heggrocyglic group; and wherein
R Ois a hydrogen atomgsl owex~al kyl, aryl, aralkyl,
het er ocyclic, or aIktheterotycIic group, to inhibit
or pronote TLR-nmedikat edisi gnali ngNn c&sponse to a
ligand for the TLR met hgg nhi bi ting
TLR- medi at ed i nmunos « Al i ng, conprising
contacting a cel l,exXp Ny, an effective
amount of a conpound of| Fornula I X RI0 RO R5 R7 R2 R8
Formula I X wherein R2 i a substi kuted or
unsubstituted | ower aIkyanﬂthanralkyl,
het erocyclic, or al kyl hetéerocyclic group, each
optionally linked via N, O or S;wherein R5, R6, R7,

and_R8 are each independently a hydrogen ato a
wherﬁlgq %b 18§r?' lb)idéqﬁenéltom, a hpa ogen atorr>1/, a subgtgjtute or unsubrsrt]ituted lower alkyl,

aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each optionally linked via N, O, or S.

29.  The method according to any one of claims 1-5, wherein 1 and 2 are unbridged by B3,

A is carbon, and A’ is -CR9R10.

30.  The method according to any one of claims 1-5, wherein the compound is
Formula VIII
R10 R9
RS \(|:/ R4
R6 c R3
R7 R2
R8 R1
Formula VIII

wherein R1 is a hydrogen atom, a halogen atom, a substituted or unsubstituted lower alkyl,

aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each optionally linked via N, O, or S.

31. A method of affecting TLR-mediated signaling in response to a TLR ligand,
comprising contacting a cell expressing a TLR with an effective amount of a compound of

Formula IX
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substituted or unsubstituted | ower alkyl, aryl,
aral kyl, heterocyclic, or al kyl heterocyclic group,
we@2mbk/oopri onal ly linked via N, O or S; wherei PCRES1084/619714
hydrogen atom substituted or unsubstituted | ower
al kyl, aryl, aral kyl, heterocyclic, or
al kyl het erocyclic group; and wherein RROis a hydrogen
atom lower alkyl, aryl, arupd2kyl, heterocyclic, or
al kyl heterocyclic group, to inhibit TLR-nedi ated
i mmunostinul atory signaling in response to a |igand
for the TLR 33. A nethod m%\gfiﬁ@ting TLR- nedi at ed
i mmunostinulation in a suBjectN conprising
adm nistering to a sngeC| having or at risk of
devel opi ng TLR- medi at fjrul ation an effective
anount of a conpound of R10s. RO RS N R7 N
R2 R8 Formul a | X wher ei - asubstituted or
unsubstituted | ower Ral k I, , ar 8t kyl,
het er ocyclic, or alkylhetrgocycllc group, each
optionally linked via N, O or_S; wherein R5, R6, R7,
and R8 are each independBeemylaXhydrogen atom a
hal ogen atom a substituted or unsubstituted | ower
al kyl, aryl, aral kyl, heterocyclic, or
whereihR7 ik atsabstitted bougpubstiiuted Weraﬂ&yil anyl|, Aryilkiyl, heegooyicic, Nr
O, or $ wherei , y atom substituted or
alky IRt aio gy oF loa?lkﬁl& grvga - Qrof le
wherliR (R, RBYRY ! £nd 108 ardlehot] BALRnAGHEd @cgég%mmﬁrwh %hdin, a
O7Ts a hydrogen atom [ ower aryl, aral
substttetteé oo oysubstitnted r10\a¢rl~@lrltyﬂﬁtr§31r @mil@[l,l hetegoayapic, drcalkydimteboctychc

nostinulation in the
grous s GRRaay Rk B of S bi t1 g TLR. medi at ed
wheréilTRONG S thyidgah bk, |sﬁbs@t1§té@bﬁﬁisub§1@1ﬂ9d lovendlkyl, aryl, aralkyl,

heterocyclic, or alkylheterocyclic group; and

wherein R10 is a hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic

group,

to inhibit or promote TLR-mediated signaling in response to a ligand for the TLR.

32. A method of inhibiting TLR-mediated immunostimulatory signaling, comprising

contacting a cell expressing a TLR with an effective amount of a compound of Formula IX

R10 R9

RS \N/
R6
@)
R7 N/l\RZ
R8
Formula IX

wherein R2 is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or

alkylheterocyclic group, each optionally linked via N, O, or S;
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adm nistering to a subject having or at risk of

devel opi ng TLR-nedi ated i nmunostinul ati on an effective
w@ewane76of a conpound of Forrmula | X R7 R2 R8 Feemubmod/97i4

wherein R2 is a substituted or unsubstituted | ower

al kyl, aryl, aral kyl, heterocyclic, or

al kyl het erocyclic group, each optionally |inked via N,

O or S; wherein R5, R6, R7i43and R8 are each

i ndependently a hydrogen atom a hal ogen atom a

whergigy, RbuRé carsrR8 a1 ¢aelt independentbimhydipgep atomy g/halogen atom, a

3 j o) | i I U .
subs S 68 b BE8 Bf8 en iy Oy I R RS oy eyl
grou;li}l)egcﬂﬁgﬂl ibnallllpﬁnkeailuﬁs}\li,mhb?ﬁ; or uln_subst ituted | ower
a , aryl, aral kyl, heterocyclic, of
whergip lﬁéﬁwfi&gﬁe P?O@:gpwteiwwléwﬁd tavest iakkyh apyl darabsah
het . drQY&fin fic 3 Mo al kyl , heterocyclic, or
eerﬁf’&yl’hét@%c@%ﬁ?‘é%ﬁﬂ&aﬁ i nhibit TLR-nedi at ed
whereimRifids g ihpdiogen atom, towdralkyliirdcaralkys herovythgr afkylheterocyclic
i nhibiting an i nmunosti nmul atory nucl eic
8%URci d- associ at ed response in a subject, conprising
to inHBINTTIRSInEdikfRE itthudoStitRilgety éi@naﬂ'i%gdn féslg_&&gefao hligAd®Pthe TLR.
an effective anount of a conpound of Fornmula 'X R10O R9
R5 - N NR2 R8 Fornmula | Xwherein R2 is a substituted
or ' . al kyl ., . ..
33 e BREHIREA G TERS e bn BiimyPy X agutject,comprising
adminipetiag & & yubjeon keviny bAatlisk@f devel§pingTERemBdiled imhunbMfimulation

nd R8 are each independent]|y a hydrogen atom a
an ef ggﬁg@ﬂo% Sfeﬁ: cgmpoundpof FormulayIX yarog m
R10 R9
RS \N/
R6
@)
R7 N)\RZ
R8
Formula IX

wherein R2 is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S;

wherein RS, R6, R7, and R8 are each independently a hydrogen atom, a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylhetefocyclic
group, each optionally linked via N, O, or S;

wherein R9 is a hydrogen atom, substituted or unsubstituted lower alkyl, aryl, aralkyl,
heterocyclic, or alkylheterocyclic group; and

wherein R10 is a hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic

group,

to inhibit or promote TLR-mediated immunostimulation in the subject.
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substituted or unsubstituted | ower alkyl, aryl,

aral kyl, heterocyclic, or al kyl heterocyclic group,
we@2mbk/oopri onal ly linked via N, O or S; wherei PCRES1084/619714

hydrogen atom substituted or unsubstituted | ower

al kyl, aryl, aral kyl, heterocyclic, or

al kyl het erocyclic group; and wherein RROis a hydrogen

atom | ower alkyl, aryI arlaukyl , heterocyclic, or

al kyl heterocyclic group, to inhibit an
34. i rinsthodiohintibitipg Thcmediated dmmuagsiveylafieinasyipisat eomprising

admn]ilptgrlr?% %ﬁ%&ec@ﬁ% nI gr ﬁ?ﬁg %g S%er?og: 1?% 'PERt eec?é]t\%% gﬂ;?luﬁéstm}ulatxon

aneffsquﬁawmlncafécmpdlmﬂdfﬂ?eﬁhwamx with a conpound of
Formula I X. 37. The nmethod according to any one of
clainms 31-35, wherein R2 is a substituted or
unsubstituted phenyl, naphkiyl, gshenanthryl, styryl,
azabi cycl ooct ane, or azabfcyclbheptane group. 38. The
met hod according toz.any ope of | clainms 31-35, wherein
R2 i s a phenyl, naphthy NRefaRiyhryl, styryl,
azabi cycl ooct ane, or az ptane group
substituted with one or\go st t uent gr oups
sel ected fromthe gfbup c-nS|sT|ng % an al kyl group
an al koxy group, an alkoxmalkyl group, an ester group,
an al kyl am no group, a gllf'al k aaﬁg] no group, a cyclic
am no group, a hal ogen any conbi nation
thereof. 39. The nethod according to any one of clains
31-35, wherein R2 is a phenyl, naphthyl, phenanthryl,

wherain R2yis a sahstibited/ol wsshstineed bweaz&bl ay}dl ahlkpl, heteragydigy or

bstituted with one r nt gr oups
ally GO e P ey BRRGH Bt Biotan o Kyl ari no
wherd&lh REPR6 SR Tiaall RE 280M 1ﬁdléiiéﬁdenﬂ51@ lﬁ'dﬁig%h lafon® 4 Hafbgen atom, a
gr oup 40. The met hod accor di n&uto clalm 39, wherein

substlttlﬁéd @S/‘(l:flsilbsttiwﬁ@] tovesr @U(p(lﬂagylaarp bhaterasyclig o plkyl;heterocychc
groupoezpc pﬁbﬂﬁﬁﬁrg(l‘éﬁmaaNpér&cg idino group, an'im dazolyl

rou or a norpholino group. 41. The

wherenrﬁRDdda agdropeh mgml subtstiynten® whutstiaitetsloddr Akyl, wherLalkyl,
' stituted al kyl group selected fromthe

RO s a su
heterqgyglig, o aﬁfgﬁ@fqrw%? gwupydi ¢ anino group, an
wheréth R1b3M HYargEom@lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic

group,

to inhibit TLR-mediated immunostimulation in the subject.

35. A method of inhibiting an immunostimulatory nucleic acid-associated response in a
subject, comprising administering to a subject in need of such treatment an effective amount
of a compound of Formula [X

R10 R9

RS \N/

Ré

R7 N R2

R8

Formula IX
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30

di al kyl am no group, furyl, phenyl, thienyl,
azabi cycl ooctyl, azabi cycl oheptyl, and any conbi nati on
wo bmseafer2 42. The net hod according to cl ai m 41PCTiIs2004/019714

the cyclic amno group is a piperazino group, a

pi peridino group, a pyrrolidino group, an im dazolyl
group, a pyridyl group, or a norpholino group. 43. The
met hod according to any onel4sf- cl ai ns 31-35, wherein
each of R5 and R8 is a hydrogen atom 44. The met hod
according to any one of clainms 31-35, wherein ROis a

wher@i}ll QuBdtiRifed SPunsbAREAE %FEJFE aﬁ{y{ljga%%l': 5&%1(%(% rlﬁ;e{;é?ﬁdd/@ﬁ& %r

signaling in response to a
alkylbasetoaydlicragoup, eadhl optiopalésknked via VL@, i $;h an ef f ecti ve

a of -a ound .of .For nul R4 R6 R8 R1
whergJ KA R6: &%&v@qﬁ%e gociy lndependenefy aﬁm%g%ee&rat%ﬂs% PEOAYD, 2
substitGie8 lor BhdibbtituRt YowerdlidL Kty 1, aR@ly, rH%?eYSé}Jcﬁc d?ralkylheterocychc

al ky Iheterocgcllc gr oup, each optional’ly Tinked via

grourDethOI;&‘tomléy inkedrda NR, OIFS”,, and R8 are each

wheréslﬁg?ﬁg ?qlly gsn atorﬂ"}/%l o%%.?e SB@%‘}‘%%‘? %Wer agﬁyg]aryal aralkyl,

heter@dﬁhk,}dr,alldﬁi%r@@&:ﬁb Igf:‘oupg)ﬁndil kyl het er ocycl i c group,
each optionally linked viaN, O or S; wherein RO is a
whergip &194ea hudrogsn atams 19ves alierL grylusralinh teteracyelis, onalkylheterocyclic

groupalkyl aryl, aral kyl, heterocyclic, or _
Ikylheterocycllc group; and wherein RIOis a hydrogen
to intabio ap iThoweostialutatbry raclelic acad-asskyiated hespensecy the subjeot.
al kyl heterocyclic group, to inhibit or pronote
TLR-nedi ated signaling in response to a ligand for the

36. TlFhe method according to any one of claims 33-35, wherein the subject is otherwise

free of symptoms calling for treatment with a compound of Formula IX.

37.  The method according to any one of claims 31-35, wherein R2 is a substituted or

unsubstituted phenyl, naphthyl, phenanthryl, styryl, azabicyclooctane, or azabicycloheptane
group.

38.  The method according to any one of claims 31-35, wherein R2 is a phenyl, naphthyl,
phenanthryl, styryl, azabicyclooctane, or azabicycloheptane group substituted with one or
more substituent groups selected from the group consisting of an alkyl group, an alkoxy
group, an alkoxyalkyl group, an ester group, an alkylamino group, a dialkylamino group, a

cyclic amino group, a halogen atom, and any combination thereof.

39.  The method according to any one of claims 31-35, wherein R2 is a phenyl, naphthyl,
phenanthryl, styryl, azabicyclooctane, or azabicycloheptane group substituted with one or
more substituent groups selected from the group consisting of an alkylamino group, a

dialkylamino group, and a cyclic amino group.
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46. A nethod of inhibiting TLR nedi at ed
i mmunosti nmul atory signaling, conprising contacting a
wa@edos/oerspr essing a TLR with an effective anouneCDiSH04/019714
conmpound of Formula X RS R7 R2 R8 Rl Fornula X wherein
R2 is a substituted or unsubstituted | ower alkyl,
aryl, aral kyl, heterocyclic, or alkylheterocyclic
group, each optionally linkeid-via N, O or S; wherein
R5,. R6, R7, and R8 are each independently a hydrogen
40. ot e methed pesgeding falpiny3Q yehsrain thecychiy ammo gsetn is @tpapprazino
r (-
sroul AR trou ety R B, AFLEIOZNE dbup Mpyridyl ergup ora
morplplirer grBppwherein R9 is a hydrogen atom substituted or
unsubstituted | ower al kyl, aryl, aralkyl,
heterocyclic, or alkyl heterocyclic group; and wherein
41. ReifetBod ¥ HoREL A9 Bne o BRIM#PS KY 5, witdrdih R955E @lsliddtituted alkyl
het erocyclic, or al kyl heterocyclic group, to inhibit
groupretectaddiem dif gravpi penststingofe eyslicamjneiong, amalkgeminpsgroup, a

i e T, P, S TR A S

combdtiph itlsdrédf. adm ni stering to a subject having or at
ri sk of devel opi ng TLR-nedi ated i nmunosti nul ati on an
ef fective anount of a conpound of Fornmula XR5 R4 R2 R8
h i A i t itk . ar . : .
2. (AT CaLo TS Ty, MG BRI LG Sfhoblgroup s  piperazino
grouh etpgrenidymol group, arpyatokijinbefraupy ay ohidazaylogrpup, @qykidyl group, or a
tionally linked viaN, O or S; wherein R5, R6, R7,
morp ﬁ&“ﬁgogﬂe each i ndependently a hydrogen atom a
hal ogen atom a

43. The method according to any one of claims 31-35, wherein each of R5 and R8 is a

hydrogen atom.
44, The method according to any one of claims 31-35, wherein R10 is a hydrogen atom.
45. A method of affecting TLR-mediated signaling in response to a TLR ligand,

/
comprising contacting a cell expressing a TLR with an effective amount of a compound of

Formula X

R5 R4
R6 R3
ON .
R7 R2
R8 R1
Formula X

wherein R2 is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or

alkylheterocyclic group, each optionally linked via N, O, or S;
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substituted or unsubstituted | ower alkyl, aryl,
aral kyl, heterocyclic, or al kyl heterocyclic group,
we@2mbk/oopri onal ly linked via N, O or S; wherei PCRES1084/619714
hydrogen atom substituted or unsubstituted | ower
al kyl, aryl, aral kyl, heterocyclic, or
al kyl het erocyclic group; and wherein RROis a hydrogen
atom lower alkyl, aryl, arBd7kyl, heterocyclic, or
| k terocyclic group, to inhibit or pronote

a | he

wherqinR 3,88 BY caiid; iars sach mdergndently; smhydsegen aoraca halagen atom, a
L ohi Bk y . . ti . .

S b B Sl et R0 dr by B 2Byl
grouph) @a¢cingptmnally linkegkviaN, Oewes,opi ng TLR- nedi at ed

i. ostinul ati on an effective anmpunt of a conpqund_ o
wherpif 15 3 e Sreaiofts SRS REHAT WoP PO S htes AP o frrglkai
heterS&4RAE, draliSthedrotyfib Badupt iied | ower al kyl, “aryl,

aral kyl, heterocyclic, or alkyl heterocyclic group,
whereiadH Ogp & ihgdrizery atomp kaveer alkarly aryd, arelky | heteeaoyiclic, RS alketerocyclic
7, and R8 are each independently a hydrogen atom a
al ogen atom a substituted or unsubstituted | ower
to intabik i proéfoyd TLRmA¢dMd siBAIRIpASE Y&sbbse t6h ligand for the TLR.

al kyl het erocyclic group, each optionally linked via N

O or S wherein RO is a hydrogen atom substituted or

un it Ut r ] o . ..
46| o MR ARl Rl CHtacaBiumo eI signaling, comprisine
contaBifg a sclbexpyelsimgerTIzR ovith anhe@ffectival daydunt af y bompaaldkofiIFormula X

heterocyclic, or alkylheterocyclic group, to inhibit

TLR-nedi ated i nmunostirmulation in the subject. 49. A

met hod of inhibiting an i®muno&ti nmul atory nucleic

aci d- associ at ed response | n a

QO

R8 R1

grou

R7

Formula X

wherein R2 is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S;

wherein R5, R6, R7, and R8 are each independently a hydrogen atom, a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, each optionally linked via N, O, or S;

wherein R9 is a hydrogen atom, substituted or unsubstituted lower alkyl, aryl, aralkyl,
heterocyclic, or alkylheterocyclic group; and

wherein R10 is a hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic

group,

to inhibit TLR-mediated immunostimulatory signaling in response to a ligand for the TLR.

47. A method of affecting TLR-mediated immunostimulation in a subject, comprising
administering to a subject having or at risk of developing TLR-mediated immunostimulation

an effective amount of a compound of Formula X
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- wherejp R ig ¢ hixdiogen o pubskitude

subj ect, conprising admnistering to a subject in need

of such treatnent an effective anmount of a conpound of
woorombm7X RS R4 R7 R2 R8 R1 Fornmul a X wher ei nP@2USB04019714

substituted or unsubstituted | ower alkyl, aryl,

aral kyl, heterocyclic, or alkyl heterocyclic group,

each optionally linked via N, O or S5 wherein R5, R6,

R7, and R8 are each independgntly a hydrogen atom a

hal ogen atom a substituted or unsubstituted |ower

al kyl, aryl, aral kyl, heterocyclic, or

al kyl het erocyclic group, mach eptionally linked via N

O or S; wherein RO is a pydrogen atom substituted or

unsubstituted | owerRéalk

het erocyclic, or alkyl

RIOis a hydrogen ato

het erocyclic, or alk icgeoup, to inhibit

an i munosti nul at ory nucl i d-associ ated response

in the subject. 50. The n®t hodraccording to any one of

clainms 47-49, wherein the,shhhsct is otherwise free of

synptons calling for treatment with a conmpound of

Formul a X. 51. The net hod according to any one of

wherh RTR » SR Ried Moo ied i Btksh iy heterapytc. or

alkyllst@BEyetie lgeap! m,oqunammk@maqhe@t@rsa group. 52. The
nmet hod accordlng to any one of cl al ms 45-49, wherein

whergin RiS_sRé Rheang RS ara gaghripdepepdentlarit yidyegen gtopm.ya halogen atom, a
substlglét%ﬁ; I{)I‘r: ﬁs@@%ﬁé&%@ Ecivge%e 11%& aa?n%l? %r%ls SIE %?{e?&gngg W Qlkb/lheterocychc

gom@ehﬂnnﬁﬂnﬁbdmnkﬁ@u@NpOpoﬂ@nSIStlng of an aIkyI group
an_al koxy group, an alko(galky rou an ester group,
?W%‘?ﬁ% ipgedylosigpalkyl. apds aralkyl,

and any conbi nati on
heter%?g 5’? _Elﬁ&ﬁxete?oJ%il@ Bffhp 2 y

wherein R10 is a hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic

group; and wherein
yl, aryl, aral kyl,

group,

to inhibit or promote TLR-mediated immunostimulation in the subject.

48. A method of inhibiting TLR-mediated immunostimulation in a subject, comprising
administering to a subject having or at risk of developing TLR-mediated immunostimulation

an effective amount of a compound of Formula X

R5 R4
R6 R3
QN g
R7 R2
R8 R1
Formula X

wherein R2 is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S;
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53. The nethod according to any one of clains 45-49,

wherein R2 is a phenyl, naphthyl, phenanthryl, styryl,
w@z@biexwei ooct ane, or azabi cycl ohept ane group PCT/US2004/019714

substituted with one or nore substituent groups

sel ected fromthe group consisting of an al kylam no

group, a dial kylam no group, and a cyclic am no group.

54. The nmet hod accordi ng t o 149 ai m 39, V\,herel n the

N TR ERN T EY M IR
subsBiite Ay urBtsstiRute @Tower By D RGN BAIKYT, AetBrocPélic, GTQIR et zchc

affecting TLR-nedi at ed_si gS nal i ng in response to a TL
groupi g@h@ptlomibrh@ﬁﬁglad&rﬁ)wt sng a cell expressing a TLR

wheln_gén EB gé%t%eg&gﬂ&ggi% %n? %g&ye@ow%algﬂgyrygfralkyl

heteRRycIR), oiialkgmeteRLcyam groapundr ogen atom a hal ogen at om
a . substituted or unsubstituted |ower alky

whe@iraRl}(Q is a @gqgcq}gp webglkglh R‘?’Il Wé‘%llé)’lob‘iﬁ@lopﬁc@r @rtﬂjkylheterocychc
grOugach optionally linked via N O or § and Xis C, N,
S, to inhibit or pronote TLR-nedi ated signaling
to inhibitr BisPpomsiate¢dinamimagiinalftion in the sibject. 56. A net hod of
i nhi biting TLR-nedi ated i mmunosti nmul atory signaling,
conprising contacting a cell expressing a TLRwith an
49. ef fAegbingg oRMHinOAn AnhONRRAHGht nﬁeremac@d agsoa&e%s onse in a
Formul a XI wherein each of R, R6, ﬁl
subjgct, eomepriRingadnynigtenyg tog sybjest dhmeed off aufégtmtram@ml eéfectlve amount
ofach)jmﬁ{)(I 1 u {'11 %subst ituted | ower al kyl, aryl,
rocycllc or aIktheterocycllc group,
each optlonally linked via N, O or S; and Xis C, N,
O or S to inhibit TLR-mggi ateg i mmunostinul atory

signaling in response to ligapd for the TLR
R6 R3
L
R7 R2
R8 R1
Formula X

wherein R2 is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S;

wherein RS, R6, R7, and R8 are each independently a hydrogen atom, a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, each optionally linked via N, O, or S;

wherein R9 is a hydrogen atom, substituted or unsubstituted lower alkyl, aryl, aralkyl,
heterocyclic, or alkylheterocyclic group; and

wherein R10 is a hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic

group,

to inhibit an immunostimulatory nucleic acid-associated response in the subject.

50.  The method according to any one of claims 47-49, wherein the subject is otherwise

free of symptoms calling for treatment with a compound of Formula X.
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57. A nethod of affecting TLR-nedi ated
i mmunostinmul ation in a subject, conprising
W@awsn0BrEeri ng to a subject having or at risk pET/US2004/019714

devel opi ng TLR-nedi at ed i nmunostimul ati on an effective
anmount of a conpound of Fornmula XI R8 R2 Formul a
XIwherein each of R, R2, R5, R6, R7, R8, R 1, and Rl
2 is a hydrogen atom a hal ogen atom a substituted or
unsubstituted | ower al kyl, aryl, aralkyl,
het erocyclic, or al kyl heterocyclic group, each
op , < AN . .o

51. S Il"k%ﬂl?{nl-{]ol}ﬂ&l:%d}gf?@ Ft)erf g(%%e Q?Lc[@{rﬁse gIS élt@ég'héelnngls a'\éubg‘ltu%d or

unsubstituted phenyl) raphigl, iphedanehrgly by 8 f azabiSycléodramichotlazabicycloheptane
i nhi biting TLR-nmedi ated i nmmunostinulation in a

BIOUBybj ect, conprising admnistering to a subject having
or at risk of devel opi ng TLR-nedi at ed
i mmunostinul ati on an effective anmount of a conpound of

52. Fothaimathet aR®rdidg o ampudre oficlaime #6149, whetieinoR2 Rl 3 piRAyl, naphthyl,

R5, R6, R7, R8 and 2 15 a hydrogen ato
pheng e vl 4Ryl Ee  ceep e R BBE Efr oA Gt one or
moreadubtitueritigydups 3E18EKY Fron@E @FRPYGh$iStingddf an alkyl group, an alkoxy

al kyl het erocyclic group, each optionally linked via N

group) anglkaxyaliyhgrgup aanstergranp, ay alkylaming graipiardialkylamino group, a

TR~ j [ iyl at i . ject. 59. A
cydlge%%gégﬂ 8? I”?“gﬁl%%%gﬁadﬁﬁlaﬁ cﬁ%g{n?tr%?g}ege;&? nucl ei c
aci d-associ ated response in a subject, conprising

adm nistering to a subéect I n need of such_treatnment

53. anl'es method pecording e amy ong Rf GHAiMS Ad-48F WheeL R A1sy piisn iz naphthyl,
| . substitutetf with'one or
phenw,ds?}gfl a%&ﬁl&c%ﬁ@,%r%&ab%%clogl%ﬁgﬁ% groﬁg B¥fitutBB with

2 1's a hydrogen ato en"atom a
more substituent groups selected from the group consisting of an alkylamino group, a

dialkylamino group, and a cyclic amino group.

54.  The method according to claim 39, wherein the cyclic amino group is a piperazino
group, a piperidino group, a pyrrolidino group, an imidazolyl group, a pyridyl group, or a

morpholino group.

55. A method of affecting TLR-mediated signaling in response to a TLR ligand,
comprising contacting a cell expressing a TLR with an effective amount of a compound of

Formula X1

R6

R7 RS
R8 | \r \R1

Formula X1
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substituted or unsubstituted | ower alkyl, aryl,

aral kyl, heterocyclic, or al kyl heterocyclic group,
we@2mbk/oopri onal ly linked via N, O or S; and X PGT/CSNN4/019714

O or S to inhibit an i munostinulatory nucleic

aci d-associ ated response in the subject. 60. The

nmet hod according to any one of clains 57-59, wherein

the subject is otherw se fregl of synptons calling for

treatment with a conpound of Formula Xl. 61. The

whergist ¢rst 0hBA oR 3 vy Rép RAnf8 okl and RildiinshpBogm atoie? balpgen atom, a

subsﬁqutédsor%ﬁﬁ&ﬁﬁté&%agr Qﬁ(@/ Lﬁyﬂrﬁﬁﬁlsﬁétgr%gﬁcqicf 5roem(§lngcerocyclic
group consisting of a tycli’c am ho group, ’ an

group] dayh apiisrallgiimked via NiiGylok Bt amd Xds GF MU, off $ir yl , phenyl ,

. thienyl, azabicycl ooctyl, azabicycl oheptyl, .an n
t inbiHT REAT SR %&%%@%tedéznammﬁsmaae teccigaad Aey 6 1Rai m
61, wherein the cyclic amno group is a piperazino
group, a piperidino group, a pyrrolidino group, an
56. i nmAduaetbbdd bf iphibigmg BLIpymddaated gmroumstiowlaonysignabhg, womprising
roup. £3. A neth of..af fecti.ng TLR-nedi at ed
contgfigh Bioef gpiesR D O BSviHEm SV PN O AsnppPLRG gf Formula X1
contacting a cell expressing a TLRwith an effective
anmount of a conmpound of Fornula XIIRS R6 R4 RO R2 RI10
R11 R1 Formula Xl wherin each of R-R 1 is a
hydrogen atom a &
unsubstituted | ower aryl, aral kyl,
heterocyclic, or alk Hrocyclic group, each
optionally linked i ‘,/h dnhibit or
pronot e TLR- nedi dted sijgnal i fjg i n[respdise to a |igand
for the TLR 64. A net inhi Biting TLR nedi at ed
ppr ivsiNg contacting a
aki2gf f ecti ve anount of a

I mmunosti mul atory si gnal ™

cell expressing a TLReaM-th

compound of Forrmula Xl R4 0
Formula XI

| ogeln atgwg a substituted or

oY

wherein each of R1, R2, R5, R6, R7, R8, R11, and R12 is a hydrogen atom, a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, each optionally linked viaN, O, or S; and X is C,N, O, or S,

to inhibit TLR-mediated immunostimulatory signaling in response to a ligand for the TLR.

57. A method of affecting TLR-mediated immunostimulation in a subject, comprising
administering to a subject having or at risk of developing TLR-mediated immunostimulation

an effective amount of a compound of Formula XI

R6

R7 RS
R8 | \r \R1

Formula XI
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RO R2 R10 R11 R1 Forrmula XIl wherein each of R-R 1

is a hydrogen atom a hal ogen atom a substituted or
wae®abetsr: ut ed | ower al kyl, aryl, aral kyl, PCT/US2004/019714

het erocyclic, or al kyl heterocyclic group, each

optionally linked via N, O or S, to inhibit

TLR-nmedi ated i nmunostinmul atory signaling in response

to aligand for the TLR 65152A nethod of affecting

TLR-nedi ated i mmunostinmul ation in a subject,

conprising admnistering to a subject having or at

1S i iha ' [l atio
werG R 61 80 R, B0 R ks | TR Yoo, o
substiifd Bt hinddbstitatedudwedikylvdrel, aralkydaeberodycRe,-drlalkly Ihederacyclic
hydrogen atom. a halogen atom_ a substituted or

group, gachyentionatlpinked g NaPi g1 S; andyX 1s Gyl Qyar S,
. ' i C - . h
o B AR FLA b LR BERRAR U BiERCT

pronote TLR-nedi ated i mmunostinul ation in the subject.

66, A ne of. inhipiti.ng TLR-nediated . . ..
8. ST SHIMEDIGR TG g BB RO SHBH RGP & subject, comprising
admiAEEring 8 £5hHjet havidg SR rektofABVdIAEn® TLRLmEdifted @hmunostimulation

devel opi ng TLR-nedr at ed i munosti nul ati on an effective
an effegivmamennt of & spmpownd offforaplaXla XI1 R4 RO R2 R10 R11

Rl Formula Xl I wherein each of RR-R 1 is a hydrogen

atom a hal ogen atom % substituted or unsubstituted

6

R7 RS
N X
RS | \r e
c N
k2
R11 R12
)
Formula XI

wherein each of R1, R2, R5, R6, R7, R8, R11, and R12 is a hydrogen atom, a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, each optionally linked viaN, O, or S; and X is C, N, O, or S,

to inhibit TLR-mediated immunostimulation in the subject.

59. A method of inhibiting an immunostimulatory nucleic acid-associated response in a
subject, comprising administering to a subject in need of such treatment an effective amount

of a compound of Formula XI
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| ower al kyl, aryl, aralkyl, heterocyclic, or

al kyl het erocyclic group, each optionally linked via N
W@2000007672t 0 i nhibit TLR-nedi ated i nmmunost i mul BCT/082004019714

t he subject.67. A nmethod of inhibiting an

I mmunosti mul atory nucl ei ¢ aci d-associ ated response in

a subject, conprising admnistering to a subject in

need of such treatnent an eflffdctive anount of a

conmpound of Formula XllrR4 RO R2 RI0 R11 R1 Fornul a

XI'l wherein each of R-R 1 is a hydrogen atom a
hal ogen atom a sfbstitated #F unsubstituted | ower
al kyl, aryl, aral kyl, gf ocyclic, or
al kyl heterocyclic grgq\p, gach optionglly Iinked via N
O or S, to inhibgf~anr Q8 |%wrat0$1 nucl ei c
aci d-associ ated respons¢ in tjhe subject. 68. The
clalps 65-67, wherein
t he subject is otherw se PRege of synptons calling for
treatment with a conpotihd of REPollmula XII. 69. A nethod
of affecting TLR-nedi at ed signa?ing in response to a
TLR li gand, conprising corfdradd X a cell expressing a
TLR with an effective anbunt of a conpound of Fornul a
Xillh ;' B2" R8 A" Fornula Xlillwherein 2' is a five- to

whefeY 84EhBFRIS ROIR OR® QYL IRBCRP! | MHAREINAS Y Bl i@ gkh A8m, a halogen atom, a
wherein each of X, Y, and Zis |ndependengly chosen

substifwied @, ungubstitutedh v abkiyll ant earelkyil, Beteragpelica pahlkylheterocyclic
in t 1€ 0 t om.sel ect romg N O and

grodg’, gﬁgﬁéf)ﬁal]ﬁﬂ hn%%{i ivbaﬁ’l (?yorc@o ﬁ‘Bﬁj ?4218?? E{ﬂ a3t ur at ed

to inibitkn wheiRistimBRhtorRauclBe, acfd/ass@iigle R spore @REHR subject.

i ndependently a hydrogen atom a hal ogen atom a

60.  The method according to any one of claims 57-59, wherein the subject is otherwise

free of symptoms calling for treatment with a compound of Formula XI.

61.  The method according to any one of claims 55-59, wherein R1 is a substituted alkyl
group selected from the group consisting of a cyclic amino group, an alkylamino group, a
dialkylamino group, furyl, phenyl, thienyl, azabicyclooctyl, azabicycloheptyl, and any

combination thereof.

62.  The method according to claim 61, wherein the cyclic amino group is a piperazino
group, a piperidino group, a pyrrolidino group, an imidazolyl group, a pyridyl group, or a

morpholino group.

63. A method of affecting TLR-mediated signaling in response to a TLR ligand,
comprising contacting a cell expressing a TLR with an effective amount of a compound of

Formula XII
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substituted or unsubstituted | ower alkyl, aryl,
aral kyl, heterocyclic, or al kyl heterocyclic group,
we@2mbk/oopri onal ly linked via N, O or S; wherei PCRES1084/619714
hydrogen atom substituted or unsubstituted | ower
al kyl, aryl, aral kyl, heterocyclic, or
al kyl het erocyclic group; wherein RROis a hydrogen
atom |lower alkyl, aryl, arlddkyl, heterocyclic, or
al kyl heterocyclic group; and wherein A" is a
substituted or unsubstituted | pwer al kyl, aryl,
aral kyl, heterocyclic, ) graoCcyclic group, to
inhibit or pronote TLRﬁﬁedi. l|gnaling in response
t hod _of inhibiting
TLR- medi at ed i nmuno '/“ Y51 gnati ng, conpri sing
contacting a cell ith an effective
anmount of a conpound S RIO ,RO R5 R4 R8
Formula XIII wherfin 27 is  fivéd- toReven- nenbered
honmocyclic or heterocygldc ring, yherein each of X, Y,
and Z is independently chosen fron1C N, O and S, and
wherein B2' optionally ififemyle¥llat | east one at om
selected fromC, N, O and S; wherein 2' optionally
conprises an unsaturated bond; wherein R4, R5, R6, R7,
wheram dadi® &t leRéh s hyadiegreratien; d yalegenyathm,gesubstitoted oa unsubstituted
unsy bstituted | awe

lowereﬁ?l%)@?a%gla?vﬁ(yl e}?eéqsra&sc 1!: }pg{a&ygmp?yéz IC gfoup, eac optlonally linked via

N, O aJrFsy{diﬁhMtqmpedm&e %Wﬁedﬁfb@*%lg?ﬁhh%’ﬁﬁ‘e& ponbkd adFoNhe TLR.
O, or S;wherein RO is a hydrogen atom 'substituted or

unsubstituted | ower alkyl, aryl, aralkyl,
64. Ihgxt gl%ﬁl%g%lf llﬁ‘fﬁblg %%Lkly Q(%%t%é l?rﬁlé'\%l’rlbs(“tlr rligtl(l)g?’r glkaefllng, comprl%ng
contabtériged cBIIy@dpteSstﬁ TalRkwith ah effoaire! antougt @tlbpcorﬁ}wi!md of Formula XII

R10 R11 R1

Formula XII

wherein each of R1-R11 is a hydrogen atom, a halogen atom, a substituted or unsubstituted
lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each optionally linked via
N, O, orS,

to inhibit TLR-mediated immunostimulatory signaling in response to a ligand for the TLR.

65. A method of affecting TLR-mediated immunostimulation in a subject, comprising
administering to a subject having or at risk of developing TLR-mediated immunostimulation

an effective amount of a compound of Formula XII
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J wherein A" is a substituted or unsubstituted | ower
al kyl, aryl, aralkyl, heterocyclic, or
wa@bdoglobmsrer ocyclic group, to inhibit TLR-nmedi ap@nus2004/019714
i mmunostinul atory signaling in response to a |igand
for the TLR 71. A nethod of affecting TLR- nedi ated
i mmunostinmulation in a SUbJﬁgé conprising 10
adm nistering to a subject ing or at risk of
devel opi ng TLR-nedi at ed i nmunostsi mul ati on an effective
anount of a conpound of Fornula XIIl / B21 R8 A"
Formula XI 11 1S wherein_ 2% Ay
seven- menber ed honncycllc or

fromCN O and S
i ncl udes at | east one
S; wherein 2' opti
bond; 20 wherein R , End R3 are each

i ndependently a hydrogeawato= al ogen atom a
substituted or unsubstlt gﬁ r al kyl, aryl,

aral kyl , heterocyclic, a &yl eterocycllc group,
each optionally |inked V|aN O or S; wherein.R9 is a

wh elgalfgéﬂ%%egﬁrlgmapﬁ S}c;gteﬁtg{eogq,gclvg]ngség gtsofglg taustu Sdtltllltgg%r unsubstituted
I e I ;
lowet'a héé{l l &QH%F %‘;fér&é@h‘f’ or 4k gﬂ%ﬁe‘i@dy@h%r u yC h B}ﬂfi’&%@l?rhnked via

owner
N'Cabkﬁlheterocycllc gr oup; and mhereln A" is a

bstituted t.ituted.|l ower al
o inbibian ot IR RIane imingrisy bR BB b8 bup, ¢ o
inhibit or pronote TLR-nedi ated i nmunostimnulation in
the subject. 72. A nethod of inhibiting TLR-nedi ated
66. | m‘hmgtélpd afiinhitiiee ThRmedigpd immupestiprulationgn a subject, comprising

admfaﬁg%/&e (gg&)edrsluﬁl%é 1%"%‘%‘#% RE m()‘ﬂ%\é)g{&%m%{’lé]?%—g%édﬁfecﬂmmunostlmulatlon

an effective amount of a compound of Formula XII

optionally
romC N O and
sat ur at ed

R10 R11 R1

Formula XII

wherein each of R1-R11 is a hydrogen atom, a halogen atom, a substituted or unsubstituted
lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each optionally linked via
N, O, or S,

to inhibit TLR-mediated immunostimulation in the subject.
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an effective anount of a conpound of Formula XIIl , '
B2' R7 RB A" Forrmula XIIl wherein 2' is a five- to
wa ewsnersenber ed honocyclic or heterocyclic ri nBCT/US2004/019714
wherein each of X, Y, and Z is independently chosen
fromC N O and S, and wherein B2' optionally
i ncludes at | east one atomselected fromC, N, O and
S; wherein 2' optionally cdfpri ses an unsat urat ed
bond; mherel R4, R5, R6, R7, and R8 are each
67. j Hbdg}ggw r}lyblgng]%prg@@ﬁow:ﬂogf %l%gﬁ -A5s9Riated response in a
[
subj e(gltlfJ gﬁ@*%ﬁ%{@?g@%@?@ b sﬁlﬁ%@tqﬂ lngép efrsglélg%f%:atm%fxt)r/ elcl)lueg,fectlve %rnount
of a copippambdf KormutdH via N, O, or S; wherein RO is a
hydrogen atom substituted or unsubstituted | ower
al kyl, aryl, aralkyl, heterocyclic, or
al kyl het erocyclic group; wheregn R O is a hydrogen
atom |ower alkyl, aryl, aralk‘l h%terocycllc or
al kyl het erocyclic group, Rang dererh A" is a
substituted or unsubstijtut eg qr al kyl, aryl,
[ -=cI|c group, to

13. A nethod of inhi psti mul atory
nucl ei ¢ aci d- assogi R 1 & gsubj ect,
conprising adm nisterirng to|a suljject in need of such
treatnment an effectiveranoumtt of Ra conpound of Fornul a

X111/ B21 R7 R8 A" For myt@milal i1

wherein each of R1-R11 is a hydrogen atom, a halogen atom, a substituted or unsubstituted
lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each optionally linked via
N, O, orS,

to inhibit an immunostimulatory nucleic acid-associated response in the subject.

68.  The method according to any one of claims 65-67, wherein the subject is otherwise

free of symptoms calling for treatment with a compound of Formula XII.

69. A method of affecting TLR-mediated signaling in response to a TLR ligand,
comprising contacting a cell expressing a TLR with an effective amount of a compound of

Formula X111

R10 R9

Rs SN T4
R6 X R3
~ /
A4
O 2' ‘
= 1]
"l B2
R7 N T -
R8 A

Formula XIII
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wherein 2' is a five- to seven-nenbered honocyclic or
heterocyclic ring, wherein each of X Y, and Z is

wo pbspersdent | y chosen fromC, N, O and S, andrPehEsmn41019714
B2' optionally includes at |east one atom sel ected
fromC N O and S; wherein 2' optionally conprises
an unsaturated bond; wherein R4, R5, R6, R7, and R8
are each independently a hyldflegen atom a halogen

d b d | I
whergp% 18 E@%&v@ﬁﬁa@%&%{g q%goc“;%l:lg cgﬂt et rﬂo gggg,c {1q{em each of X,

Y, and704 @ndegmnaykh&ealﬂo)h €iNkedand & ahld where?h BS! opMOBARY fhcludes at
RO is a hydrogen atom substituted or unsubstitute

1ﬂBtDmmﬁmndbk@wdﬁamyC;NaOawky$h heterocyclic, or

Whergb 'é%';ﬁ‘t}oﬁlgﬁf ggrﬁlr%n?es oufa;tur\l\ﬁggrbel 1 ROis a hydr ogen

het erocyclic, or

wheréih IRy, RS R6,0TY, th R8GO LYLh 1MH@eﬂﬁbﬁfl§l la'hy&rogbﬁ a@m a halogen atom, a
substituted or unsubstituted | ower alkyl,
substigytgd ansuh@tteﬁeé mrua&yl,@ylam@% @Ft@rwy‘b% 08 aéw&wﬁrocty@hc
| g ry nucl ei ¢ aci d-associ at ed
gomiggﬂbﬁggﬁ?' e su ngt 4. The method according to
wherain }190516 hgﬂrogbmatnm gibsHBiteddramsubstitiied ey elkyl, iasyl, aralkyl,
rw s reeof nptons calling for treatnment with

0
heter%yglgwaa Il‘ifef%chﬁéz?um 1. 75. The method according

wherdif RA0Ys #AgdrBEerrAtaTRowRPaik3], a8kl Betcy@lic, or alkylheterocyclic
substituted al kyl group sel’ected fromthe group

gﬂﬁm&@milstlng of a cyclic am no group, an alkylan1no

L kyl am t hi enyl,
wherdlh 308 o ST S TS IRORRY Bivap HV] =T ety beiskheds o
alkylidte@be@iic geoup]he met hod according to claim75, wherein
the cyclic amno group is a piperazino gro
to inhghiber pramats HeRupediatedysignading dn rrspefiss ipa ligand gﬁr the7 LRy
group, a pyridyl group, or a norpholino group. 77. The
nmet hod according to any one of clains 69-73, wherein
70.  A'A irettedof retibiting &8 Rankgibted immmnestinedatedy igealinghemprising

fou onsi st.in f a,. ycI am no , an
contagirg F el FrrB . LR GRS ESRTRBERL S faumgaund g Epgpula X1
t hi enyl azabicyplooctyl azabi cycl oheptyl, and any

R10

\ R T .
R3
R6 X ~ /
X
O g’ :
'l B2'
R7 N T -
R8 A"
Formula XIII

wherein 2' is a five- to seven-membered homocyclic or heterocyclic ring, wherein each of X,
Y, and Z is independently chosen from C, N, O, and S, and wherein B2’ optionally includes at
least one atom selected from C, N, O, and S;

wherein 2’ optionally comprises an unsaturated bond;

wherein R4, R5, R6, R7, and R8 are each independently a hydrogen atom, a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, each optionally linked via N, O, or S;
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conbi nation thereof. 78. The nethod according to claim
77, wherein the cyclic amno group is a piperazino
wW@e@ap97622 pi peri di no group, a pyrrolidi no groupCT/E82004/019714

i m dazolyl group, a pyridyl group, or a norpholino
group. 79. The method according to any one of clains
69- 73, wherein each of R5 and R8 is hydrogen atom 80.
The net hod according to anyl58re of clainms 69-73,
wherein RIOis a hydrogen atom_ 81. A nethod of

whergip Redis f hydrpeen Ao, é’tﬂ@&g‘gﬁ"b‘?\"&}r’i%‘@mﬂﬁe"r 355 Akl gy coratird

heter(l)dytgﬁ&qﬂag?[m[ér&})ggc glqﬁlb?ctl ng a cell expressing a TLR
Wi an e

fective anount of a conpound of Fornmula XV
whergin REOrisa hpdrxgerGitbimMNoR@r RkyRaryRlarfldy hetarodysiRg oRFlkRBeRiocyclic
Formul a XV wherein R, R2, R3, R5, R6, R7, and R8 are
ETOURAR%) i ndependently a hydrogen atom a hal ogen atom a
wher&iH AS1ib b GhidnAEd Ssidhisdtinitbd Rilver QUOT, asf1 KathikyBh¥erocyclic, or
aral kyl , heterocyclic, or al kyl heterocyclic group,
alkylkeseracyshcigon |y [inked via N, O or S; and wherein R9

- : it ’ [tuLe r
o oy 1 USRS B SR S0 HIRURELS LG PHR'TLR
al kyl heterocyclic group, to inhibit or pronote
71 TR e SRR B toiin
adminiSRAHDRSS & c@wiygr&i Angkiof Qeveb@iR! TER e84 FikAGtFhulation
cell 'expressing a TLRwith an effective anount of a
an effectiypoanmeling bf Fcompdwrd Xif Wormula XII1

R10 R9

R5 \N/ ?4
R R3
6 X ~ /
X
2' )
- i
Q /B2
R7 N T -’
RS A"
Formula XIII

wherein 2' is a five- to seven-membered homocyclic or heterocyclic ring, wherein each of X,
Y, and Z is independently chosen from C, N, O, and S, and wherein B2’ optionally includes at
least one atom selected from C, N, O, and S;

wherein 2’ optionally comprises an unsaturated bond,

wherein R4, RS, R6, R7, and R8 are each independently a hydrogen atom, a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, each optionally linked via N, O, or S;

wherein R9 is a hydrogen atom, substituted or unsubstituted lower alkyl, aryl, aralkyl,
heterocyclic, or alkylheterocyclic group;

wherein R10 is a hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group; and

wherein A" is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or

alkylheterocyclic group,



or Formula XV C NR8 RL Fornula XIV R2 R8 R1L Formul a
XWherein R, R2, R3, R5, R6, R7, and R8 are each

wo pbspersdent | y a hydrogen atom a hal ogen at onPCHEUS2004/019714
substituted or unsubstituted |ower alkyl, aryl,
aral kyl, heterocyclic, or alkyl heterocyclic group,
each optlonally I|nked via N O or S; and wherein R9
is a hydrogen atom substitl®%®d or unsubstituted | ower

r het er
o mlg:bllp& reo?lé(%f%)cT)I/‘ ¢ Il%géﬁ)éreg lrﬂmu%sq '%ﬁ'f‘tb(?nt m‘%ﬁ%‘iﬁt'at ed
i mmunostinmul atory signaling in response to a |dl gang
for the TLR 83, A nethod of affecting TLR-nedi ate
i néfﬂfg@ ‘?ﬁ?’%‘g}t&g TIR- @@lﬁmdémmu@éh@ﬂﬁlgpngl a subject, comprising
i {
dm d‘éffé“‘%?;‘.‘ B e O B or DB B LR b Binruppputation
an effesvmamenint af ¢ oompourl coﬁFoEmu]mXL’iI XI'V or Fornula XV R5
R6 R8 R1L Formula XIV R2 R8 Rl Fornula XV wherein R,
R2, R3, R5, R6, R7, and R8 are each.independently a
hydrogen atom a haI ogermia{ om.R@| substituted or

unsubstituted | ower al §yl, &ryl, |raIkyI
heterocycli c, cycllc groyp, each
~optionally Ilnkea Qd/
2" l
B2
R7 Z -
L 3

‘ Formula XIII

wherein 2' is a five- to séven-membered hoﬁlocyciié or heterocyclic ring, wherein each of X,
Y, and Z is independently chosen from C, N, O, and S, and wherein B2’ optionally includes at
least one atom selected from C,N, O;and S; ‘

wherein 2' optionally comprises an unsaturated bond;

wherein R4, R5, R6, R7, and RS are each independently a hydrogen atom, a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, each optionally linked via N, O, or S; ‘ _A

wherein R9 is a hydrogen atom, substituted or unsubstituted lower alkyl, aryl, aralkyl,
heterocyclic, or alkylheterocyclic group;

wherein R10 is a hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group; and '

wherein A" is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, |

to inhibit TLR-mediated immunostimulation in the subject.

73. A method of inhibiting an immunostimulatory nucleic acid-associated response in a
subject, comprising administering to a subject in need of such treatment an effective amount

of a compound of Formula XIII
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wherein RO is a hydrogen atom substituted or
unsubstituted | ower alkyl, aryl, aral kyl,
wedospoewyrl i c, or al kyl heterocyclic group, to PehiURion4/019714
or pronote TLR-nmedi ated i nmunostinulation in the
subj ect.84. A nmethod of inhibiting TLR-nedi at ed
i mmunostinmul ation in a subject, conprising
adm nistering to a subject-hawving or at risk of
devel opi ng TLR-nedi at ed %ggmuno%i mul ati on an effective
amount of a conpound ofg For#t a X,V or Formula XV R5
R7 R8 RL Formula XIV R§ R2 XV wherein R, R2,
de@rﬁdent ly a
a substituted or

hydrogen atom a ha
unsubstituted | ower , arafkyl,

het erocyclic, or z 'g_,greﬁup, each
optionally |inke , S;1and wherein RO is a
hydrogen atom substitiied or unsibstituted | ower

al kyl, aryl, aral kyl, hel; er opye [c, or

al kyl het erocyclic group,” ¥8%HMibit TLR- nedi at ed

i mmunostinulation in the subject. 85. A nethod of

i nhi biting an inmunosti nul at oré{ nucleic )
whergig 2 isssB o it segnmeapbaedhemocycle by eaterocyadigpings whepein each of X,
o : . . ) 9 of ; _
v, o PNTHERA o 01, D REST G o SRR e
least lba¢ aoheselddtedrfrath €, XL O, BAdBY r r R2 R8 RL Formula XV

wherein 2’ optionally comprises an unsaturated bond;

e

wherein R4, RS, R6, R7, and R8 are each independently a hydrogen atom, a halogen atom, a
substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, each optionally linked via N, O, or S;

wherein R9 is a hydrogen atom, substituted or unsubstituted lower alkyl, aryl, aralkyl,
heterocyclic, or alkylheterocyclic group;

wherein R10 is a hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group; and

wherein A" is a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group,

to inhibit an immunostimulatory nucleic acid-associated response in the subject.

74.  The method according to any one of claims 71-73, wherein the subject is otherwise

free of symptoms calling for treatment with a compound of Formula XIII.

75.  The method according to any one of claims 69-73, wherein R9 is a substituted alkyl
group selected from the group consisting of a cyclic amino group, an alkylamino group, a
dialkylamino group, furyl, phenyl, thienyl, azabicyclooctyl, azabicycloheptyl, and any

combination thereof.
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wherein R, R2, R3, R5, R6, R7, and R8 are each
i ndependently a hydrogen atom a hal ogen atom a
weamshoteat ed or unsubstituted | ower al kyl, aryPCT/US2004/019714
aral kyl, heterocyclic, or alkyl heterocyclic group,
each optionally linked via N, O or S; and wherein RO
is a hydrogen atom substituted or unsubstituted | ower
aIkyI aryl, aral kyl, hetecggyclic, or
al Iheterocycllc group, to inhibit an
76. | n‘ﬂ%ﬁ owthodiacearding tagleimi7é, wherdingbe gscqhataerumv gD m‘sepnpnrazmo

t.h t hod accor an
aroub'EpRERNE ot PR B LR ORI Ge-0R e o8 By or o
morpholiab @aupcal | i ng for treatnent with a conpound of
Formula XIV or Formula XV. 87. The nethod according to
any one of clains 81-85, wherein RO is a substituted
77. 8l gL n&ﬁ%‘d&cé&h £E46 n 5%@&119 U, %@&&éh" 2% Qlbsfiruted alkyl
cyclic amno p, an a am no
grougisele&tyd &onmihe gr(mppn,onﬁisnir;g Qf aadyehy hm1ﬂorgrempg Ian alkylamino group, a

disliGfEPlag £roBs ory B LB 8P Y GO E: EFa e BREPIRGFLAR
combif8tisty@kieef @am No group i s a pi perazi no group, a

pi peridino group, a pyrrolidino group, an im dazolyl
gr oup, a pyr|dyl group, or a norphollno group 89 A

78. o PhiyeltoBtpteie IR B Ty S dtindB: e SRRES B RG: gprvine

groupfepiperidirio igfoupbs g¥xirol@ind Sroap, zﬁhﬁﬁhdazag‘{ toup, a pyrldyl group, or a
heterocyclic, or styryl group; R an are each

mo }Wﬁéﬁéﬁd@ntly a hydrogen atom or a substituted or
unsubstituted al kyl, al kenyl, or aryl group, wherein
Ri and R2 optionally are conbined to forma

79. hetbe oethodepcdidinggo anhymhr afgpdaima 608+73, svhbx@irogpeh ofiRGnnd ®8 is

hymggmlmg%l al kenyl, aryl, heterocyclic, nitro,

80.  The method according to any one of claims 69-73, wherein R10 is a hydrogen atom.
81. A method of affecting TLR-mediated signaling in response to a TLR ligand,

comprising contacting a cell expressing a TLR with an effective amount of a compound of

Formula XIV or Formula XV

R5 TQ
R6 c—N N R3
R7 R2
R8 R1
Formula XIV
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cyano, carboxy, ester, ketone, am no, am do, hydroxy,
al koxy, nercapto, thio, sulfoxide, sulfone, or

waeosoomm do group, wherein R and R3 opti onal PQT/ES®04/019714
conmbined to forma heterocycle; Y is absent or is an
oxygen atom a sulfur atom CRsRg, or NR10, where Rs,
R9, and Ri oare each i ndependently a hydrogen atomor a
substituted or unsubstituteterl kyl, al kenyl, or aryl
group; L is an alkyl qr alkgnyl group containing from
1 to 10 carbons or isj|an aqyl group; and R4, R5, R,
and R7 are eachré & hyd R
hal ogen atom or at
het erocyclic, nitro
am no, anido, h (o129 :
sul foxi de, sul fOne, sulfonan1do group,” wherei n any
pair of R4, R5, R, apgd R7 which arge adjacent one
anot her optionally are c nblne% o forma heterocycle
or a carbocycle, and ph i‘cal |y acceptabl e
hydrates and salts thereof. 90. The substituted

4-primary am no qui noline conposition of claim 89,
wheraineR 8iR?, RS, BAR &2 Rit, end B8 lard ¢eagh prededendenily a hyidioggeatoat, ermlogen

atom B LT Rihoutr Bhsh Ak thAe PR RekIR. §r "R
alkylﬁét@ro@?élh: droge Redttemionyllvlifkddosia NeOabpsI 4id a met hoxy

grou 92. The substituted 4-primary am no _qui noline
wherginrRsisiahydrogsn atamaistbgguted Aenrshstiuted lewas afieylowyl araigl,

eterocycllc amne or is
ham- ? éﬁ*@?@¥%§$Vﬁ relﬁ nis an integer from2 to 6,
to 1nllubn lot prowente EhR—rRSdlaﬂBB sigaalihgRneespensaola ligadé fentheMLRy a
hydrogen atom or an al kyl group; R3 is a hydrogen
atom Y is an aryl group or is NRn where Rnis a
82. hyAmQGRM @Flﬁﬁbﬁfﬂ&%l@?ﬁéﬁia@é’d ifrosGhalR 'mg‘n§lu?%§§rﬂ?nsmg
or is a C2-Co group; and R4, R5, ﬁy
contagtiog a iceldl exyressongtd "QLB withcamogffeativg ampurd olﬁalcoglenura:t affformula XIV

or Fo%rl]iula XV

R2

R5 R9
R6 C—N N R3
R7 R2
R8 R1
Formula XIV
RS TQ
R6 Ne—C N R3
R7 R2
R8 R1
Formula XV
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al koxy group, and pharmaceutical ® acceptabl e hydrates
and salts thereof. 93. The substituted 4-primry am no
wa@00s0bicme conposi tion of claim 89, wherein: XpdBHUS2004/019714

absent or is an aryl group; NRIR2 is a substituted or

unsubstiruted piperazino or norpholino group or is

NRg( CHb) nNRgRi O, wherei n nls an integer from2 to 6,

i nclusive, Rgis a hydrogen 8 om and R9 and Ri oare

I

e L sk 68 Bsadl fbonfely™ ARG, o ptogen
atom, a syhelited gr en%@emuteddewgwdﬂesd; aryl araﬂwdi,rltna@nc}&homr a

atom _0 _pharmaceutical ly
o RSRT o2 BBl ke L B B e
wherdin RSti§ 4 Hy \M%éh zlitbtnﬁ&métlﬂif@dﬂﬁ mma{utmoa@m&? taialw rhrélf(yl,
cl ai m 89 erein is a phenyl group; C

heterwglgbﬁéalky@egr%pgc go¥Pt i on of the phenyl group X; Y

o o0 A RESRL MBS

is a hydrogen atom and pharmaceutically acceptable
hydra sal t ther eof .. 95. A _nethod, of inhibiting,
oA @? 5{'}6 R-megiateddpupmoptipeayn ina st cegiprising
admuﬁﬁ@ﬁ 'ansglbj%cf:ﬁdvlln§ %§E’ bf‘@ev%lof S@CTIL}@ N diatb it b sBhulation
ef fecti ve anount a substit g primary am no
an effgeiiveaimonst efongepauind of ﬁalvmngéVsarrFouhwlaé(Vf ormul a R1

RS T
RS Tg
R6 C—N N R3
R7 R2
R8 R1
Formula XIV
R5 F'\‘Q
R6 N——C N R3
R7 R2
R8 R1
Formula XV

wherein R1, R2, R3, RS, R6, R7, and R8 are each independently a hydrogen atom, a halogen
atom, a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S; and

wherein R9 is a hydrogen atom, substituted or unsubstituted lower alkyl, aryl, aralkyl,
heterocyclic, or alkylheterocyclic group,

to inhibit or promote TLR-mediated immunostimulation in the subject.



R6 Formula XVI1 wherein X is absent or is a nitrogen,
oxygen, or sulfur atomor an SO or SO2 group; R is a
whyasogsm at om or a substituted or unsubstit ut BCT/ES23004/019714

al kyl, heterocyclic or styryl group; Ris a hydrogen
atom a hal ogen atom or an al kyl, al kenyl, aryl,
heterocyclic, nitro, cyano, carboxy, ester, ketone,
am no, am do, hydroxy, al koped,- nercapto, thio,
sul f oxi de, sul fone, or sulfonam do_group, wherein Ri

84. arfynmthodifiignbiting TARemedigisdimenunestimvlation inet sbissy cpmprising

admu?lrs ﬁﬂé POO% ylﬁ;'}] e%&&a}ﬁgg oxazgﬁﬁggf gé\x]elgplgg.yﬁﬁ%@gﬁat%% ?%ugostlmulatlon

an efkaﬁ% ameley efglesrhpyund dfFormaglarXIdt e@fopmut XVbsti t uted or
unsubstituted al kyl, al kenyl, or aryl group;L is
absent or is an alkyl or alkenyl group containing from
1 to 10 carbons or isrsan arylregroup; and R-3, R4, R5,
and R are each |ndepe dently h hydrogen aton1 a
hal ogen atom of®-a
heterocyclic, nitr s
am no, am do, hydr | koxy,
sul f oxi de, sul frite, 3
pair of R3, R4, R5, ahd R which ar¢ adjacent one
anot her optionally ar® conbi ned toRform a heterocycle
or a carbocycle, and phayprgiexivcal |y accept abl e
hydrates and salts thereof, to inhibit signaling by
the TLR 96. The nethod of claim95, wherein the
substituted 4-primary amino quinoline conposition is a
substituted 4-primry am no quinoline conposi tion of

, caror' -ster ket one,
th|o,

any one of clains 89-%94. . The met hod of cl aim 95,
wherein the TLR,is TolI-1i e gecepkor 9 (TLRO).
Formula XV

wherein R1, R2, R3, RS, R6, R7, and R8 are each independently a hydrogen atom, a halogen
atom, a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or
alkylheterocyclic group, each optionally linked via N, O, or S; and

wherein R9 is a hydrogen atom, substituted or unsubstituted lower alkyl, aryl, aralkyl,
heterocyclic, or alkylheterocyclic group,

to inhibit TLR-mediated immunostimulation in the subject.

85. A method of inhibiting an immunostimulatory nucleic acid-associated response in a
subject, comprising administering to a subject in need of such treatment an effective amount

of a compound of Formula X1V or Formula XV
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98. A nethod of inhibiting signaling by a Toll-Iike
receptor (TLR), conprising contacting an i nmune cell
wezxpseesing a functional TLR with (a) an ef f ecP@mES2004/019714
amount of a TLR signal agonist to stinulate signaling
by the TLR in absence of a substituted 4-primary am no
gui nol i ne conposition, and (b) an effective anount of
a substituted 4-primary amril6d-qui noline conposition
having a structural fg@rnula wgerein X is absent or is
a nitrogen, oxygen, dr sulfur| atomor an SO or SO2
group; R is a mgqroger_at otrov_a pst LRut ed or
[ if | c or styryl
ggen atom or an
kP, cyano,

group; R2is a hy ) atom g
al kyl, al kenyl, . ret er ocycl
car boxy, ester, hydr oxy, al koxy,
nmercapto, thio, sulfaxide, sulfoneg or sulfonam do
group, wherein R and opt.i 1y are conmbined to
forma heterocycle or E%P%%ﬂ?gﬁg; Y is absent or is an
oxygen atom a sulfur atom CR Rg, or NR9, where R7, R
, and RO are each independently a hydrogen atom or a
substituted or unsubstituted al kyl, al kenyl, or aryl

group; L is absent orrsis am al kyl or al kenyl group
containing from1l to |10 ca}bons. or is an aryl group;

hydrogen atom a h§ ‘ atom ¢ al kyl , al kenyl ,
aryl, heterocyclic ) boxy, ester,

ket one, am no, @A dosANydroxy, alweXy, >aercapto, thio,
sul f oxi de, sul fone, or sul fonam do{group, wherein any
pair of R3, R4, R5, &ad R which ar® adjacent one
another optionally are gophiiseéyto forma heterocycle
or a carbocycle, and pharnaceutically acceptable
hydrates and salts thereof, to inhibit signaling by

wherc{j\;itx1 ?ﬂ H{E’e&g il{;ﬁ g%?ﬂz ,e qﬁgﬁ%% gr% -f%- %inaél%gg!cnt@gaoﬁ}ld% ge%oa@rg,r eislgalo gen

atom, a substituted or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or

alkylheterocyclic group, each optionally linked via N, O, or S; and
wherein R9 is a hydrogen atom, substituted or unsubstituted lower alkyl, aryl, aralkyl,
heterocyclic, or alkylheterocyclic group,

to inhibit an immunostimulatory nucleic acid-associated response in the subject.

86.  The method according to any one of claims 83-85, wherein the subject is otherwise

free of symptoms calling for treatment with a compound of Formula XIV or Formula XV.

87.  The method according to any one of claims 81-85, wherein R9 is a substituted alkyl
group selected from the group consisting of a cyclic amino group, an alkylamino group, a
dialkylamino group, furyl, phenyl, thienyl, azabicyclooctyl, azabicycloheptyl, and any

combination thereof.

88.  The method according to claim 87, wherein the cyclic amino group is a piperazino
group, a piperidino group, a pyrrolidino group, an imidazolyl group, a pyridyl group, or a

morpholino group.
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response to the TLR signal agonist in absence of the
substituted 4-primary am no qui noline conposition. 99.
wabmsoetshnd of cl ai m 98, wherein the substitutBdr/us2004/019714
4-primary am no quinoline conmposition is a substituted
4-primary am no quinoline conposition of any one of
clainms 89- 94. 100. The nethod of claim98, wherein
the TLR signal agonist is CygggDNA. 101. The net hod of
claim98, wherein the TLR signal agonist is an inmmune
conpl ex conprising a nucleic acid. 102. The nmet hod of
cl gi m98 erein the TLRis Toll-like receptor 9
89. (rirgipoitysd Yapriam A Re ShARTE SpRpSP G Sue e amula
to an antigeni c substance, conprising contacting an
i mmune cell expressing a functional Toll-like receptor
with (a) an effective ambunt ofNHyn anti geni c substance
to stinulate an i nmune responsg to the antigenic
substance in absence of Rg supsStituted 4-primary anmino
qui nol i ne conposi t | ; qﬁgffective amount of

a substituted 4-pfrthary s 1 line conposition
having a structural a R6 [Forrmula XVII wherein X
Is absent or is a ni oxygen, N&,Rsul fur atom or

an SO or S groufR6 Ri en atoOmor a
substituted or unsubstigyted aryl, alkyl, heterocyclic
or styryl group; R 2 is a hydrogen atom a hal ogen
atom or an al kyl, al kenybmmas Xl heterocyclic, nitro
cyano, carboxy, ester, ketone, am no, am do, hydroxy,
wheggilkoxy, nercapto, thio, sulfoxide, sulfone, or

Sube SR 573, WP B S bl Y

R; and R; are each independently a hydrogen atom or a substituted or unsubstituted
alkyl, alkenyl, or aryl group, wherein R and R; optionally are combined to form a
heterocycle;

R3 is a hydrogen atom, a halogen atom, or an alkyl, alkenyl, aryl, heterocyclic, nitro,
cyano, carboxy, ester, ketone, amino, amido, hydroxy, alkoxy, mercapto, thio, sulfoxide,
sulfone, or sulfonamido group, wherein R, and R; optionally are combined to form a
heterocycle;

Y is absent or is an oxygen atom, a sulfur atom, CRgRy, or NR o, where Rg, Ry, and
Rjp are each independently a hydrogen atom or a substituted or unsubstituted alkyl, alkenyl,
or aryl group;

L is an alkyl or alkenyl group containing from 1 to 10 carbons or is an aryl group; and

R4, Rs, R¢, and R are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,
alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of R4, Rs,
Rs, and R7 which are adjacent one another optionally are combined to form a heterocycle or a
carbocycle,

and pharmaceutically acceptable hydrates and salts thereof.

90.  The substituted 4-primary amino quinoline composition of claim 89, wherein

Rs and Rg are each independently a halogen atom or an alkoxy group.
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Y is absent or is an oxygen atom a sulfur atom
CR7R8, or NR9, where R7, Rg, and RO are each
wo pbspersdent | y a hydrogen atom or a substit ut eBCDUS2004/019714
unsubstituted al kyl, al kenyl, or aryl group; L is
absent or is an al kyl or al kenyl group containing from
1 to 10 carbons or is an aryl group; and R3, R4, R5,
and R are each independentlyga- hydrogen atom a
hal ogen atom or an al kyl, al kenyl, aryl,
het erocyclic, nitro, cyano, carboxy, ester, ketone,

am-no, .am do, , hydroxy,. al koxy., nercapto, .0, .
o1. 2 LRyl 4-PaS Yping abRiing FOSGRTre! IS by
PaRE afd RRdre e@éh Muependditlyh Mlbsit a6 RA Pa&RGLy SOED.
anot her optionally are conbined to forma heterocycle
or a carbocycle, and pharnaceutically acceptable
hy . sal. J . t.0. Lnhi bi i .
o2. /¢ IhELIRGRA £ B! ERETunchBe LARbAG LR wherel
I NXLie @bgeas@man ar afyd gtdu; ant i geni ¢ substance i n absence
of _the substitut?.d 4-.prirrar§\&m' nQ_qui noline .
cohBoRs tsiadipteraeyslic gpaneRris bR« (s HpiNR e gdreraip 8 Asamhinggger from 2

to 6,3M8d1d, 4h& ﬁs,“Rgg ﬁxhc{'R{OVar@@AcHQn&Hﬁbﬁkfé'nklgg hgrg\:%g htonPOr dn?all@yl

substituted 4-primary am no qui nol | sition o
groupgny one of clainms 89- 94. 105. The nethod of claim

103, .wherein the contacting takes place in vivo. 106.
Thg3 Fﬁ\é‘i\{nli‘?'éjgo%flagf% m 103, wherein the i mune response

CONHE ki 85/ gfbu@dﬁlﬁlsi NRE WHertIRE, ik Qharbeen atbfor ab@yINeHaied group;
of claim 103, wherein the i mune response is an innate
i mnihebserisgiana £2-Coakyl arawpt #rstl of treating an
augoi ne _di i |
R el 0 Bhe Bl e BTy aSRBRRLR, Bogen stom, oran
alkoxly gouger an effective anount of a substituted

4-prjmary am.nqQ qui nol.in onposi tion havjng a
ot FRSLPUAHRCSREFAN Seosiehle hHIrRieh and @ AeTent | 3 o
ni trogen, oxygen, or sulfur atomor an SO or SQO2

group; R is a hydrogen atomor a substituted or
93. un$hbsibistittasldt-prighry ahiky lquinkbhecoupasitian africlaim 89, wherein:

X is absent or is an aryl group;

NR|R; is a substituted or unsubstituted piperazino or morpholino group or is
NRg(CH,),NRgR 19, wherein n is an integer from 2 to 6, inclusive, Ry is a hydrogen atom, and
Ry and R are each independently an alkyl group;

R3 is a hydrogen atom;

Y is NH;

L is a C,-Cg alkyl group; and

R4, Rs, Rg, and Ry are each independently a hydrogen atom, a halogen atom, or an
alkoxy group,

and pharmaceutically acceptable hydrates and salts thereof.

94.  The substituted 4-primary amino quinoline composition of claim 89, wherein

X is a phenyl group;



styryl group; R 2 is a hydrogen atom a hal ogen atom
or an al kyl, alkenyl, aryl, heterocyclic, nitro,
wa@y@sng7ecar boxy, ester, ketone, am no, anm do, PYTUS2094/019714
al koxy, nercapto, thio, sulfoxide, sulfone, or
sul fonam do group, wherein R and R2 optionally are
conbined to forma heterocycle or carbocycle; Y is
absent or is an oxygen atomigg sulfur atom CR7R8, or
NR9, where R7, Rs, and RO are each independently a
hydrogen at §@hor a substituted or unsubstituted al kyl,
al kenyl, orNaryl group; L is absent or is an al kyl or
al kenyl grEPp containing from1l to 10 carbons or is an
aryl group; d R3, R4, R5, and R are each
i ndependentlly a hydrogen atom _ a hal ogen atom _or an
al K ﬁ;deﬁker!w attagRed 10 g pprarnosifioniof thephepy greymKe,
carpoxyy: ester, ketone, ami no, am do, hydroxy, alkoxy,
mer capt o, thio, sulfoxide, sulfone, or sulfonanido
gr dup,-(@Hgk-evieranyis paintegef b&@ecerR2 andp, inclnsivlk andi ch ar e

adj acent. .o nqot her, optiqnally are conbined to forma
het%?g85@%380?&3&0QF%@EV@&%%HE%HaéﬂhrnaceuticalIy
ac CAAtpARMRacBiafY QScopiblsiy drited ARY ARE thetRft reat the

aut oi nmune di sorder. 109. The nethod of claim 108,
wherein the substituted 4-primary am no qui noline

co . : I U ine
95, TRIMALEI o i of TNTIG TR ATIG) Bl
metdoachetifig 8 kel expt@Singwhtanetionhal TER auditoarefiyed vél amotisterf a
is chosen from,system c | upus, erythemat osus,
SubtHU{G AT RIITHRTY RIHRQ ﬁwg?hrrerﬁorrm%lpa?fwesﬁémﬁp@é fargula
Sj ogren's syndrone, polynyositis, vasculitis,
Wegener' s granul omat osi s, sarcoi dosis, ankyl osing
spondylitis, Reiter's syndrome, Nbgriatic arthritis,
Behcet's syndrone. 111. The net hpd of cl ai m 108,
wherein the autoi nmmune diggrdey~I's an i mune conpl ex

R4 N R2
~ R1
R5 N X~
R6
Formula XVII

wherein

X is absent or is a nitrogen, oxygen, or sulfur atom or an SO or SO, group;

R is a hydrogen atom or a substituted or unsubstituted aryl, alkyl, heterocyclic or
styryl group;

R; is a hydrogen atom, a halogen atom, or an alkyl, alkenyl, aryl, heterocyclic, nitro,
cyano, carboxy, ester, ketone, amino, amido, hydroxy, alkoxy, mercapto, thio, sulfoxide,
sulfone, or sulfonamido group, wherein R; and R, optionally are combined to form a
heterocycle or carbocycle;

Y is absent or is an oxygen atom, a sulfur atom, CR;R3, or NRg, where R7, Rg, and Ro
are each independently a hydrogen atom or a substituted or unsubstituted alkyl, alkenyl, or

aryl group;



associ ated di sease. 112. The nethod of claim 108,
wherein the subject is a human.113. A qui nazoli ne
wa@eupoeicri on having a structural fornmul a NR3RAPAT/KSHRB4/019714
-NRLIN- R7 R2 RB Formula XVIII wherein X is absent
or is an aryl, alkyl, heterocyclic or styryl group,
provided that if X is a phenyl group, NRLR2 is part if
a heterocycle or is a diam.ngp-R and R2 are each
i ndependent|y a hydrogen aton1or an al kyl, al kenyl, or
ar )ll isgbsanpor tas rliyh oRilkemd gRUpEOniatmng frymalr@ Idouathione dr is an
1 lIor@a heterocycle; Y is an oxygen atom a sulfur
Ay H U or NRn, where R9, Ri o, and Rn are each
l nd@,PRDdl%”iﬂcNR@arB)éleﬂﬁ@épeﬂ&@ﬂl?fQi ng@PoF%@hlawm aﬂiékﬁé%ﬁ'atorﬂror an
rou wher ei n any one
alkyé;%kmhlaw heteregielir EHOAGYRRO, Rerhswmterd(ememramo amido, hydroxy,

 ancUERR S L RIS ek B
Rs, md R&whmh areyddj gentupie alRBthanﬁthahy Ere&:aﬁfbinddde ;ﬁ@ﬂd&héthmaycle ora

drogen atomor an al kyl, al kenyl, or aryl group,
@i%H®R3 and R4 optionally are conbined to forma

heg)ﬁﬁl‘i’&a)éeut?oall? AekeBRbletRiraté¥andaa s ﬁgﬁ:'b? 16 &Hibit sxgnahng by the
in endently” a hydrogén atom a hal ogen atom Or an

TLRal kyI al kenyl, aryl, heterocyclic, nitro, cyano,

10 carboxy, ester, ketone, am no, am do, hydr oxy,

96.  The method of claim 95, wherein the substituted 4-primary amino quinoline

composition is a substituted 4-primary amino quinoline composition of any one of claims 89-

94.
15 97.  The method of claim 95, wherein the TLR is Toll-like receptor 9 (TLRY).

98. A method of inhibiting signaling by a Toll-like receptor (TLR), comprising
contacting an immune cell expressing a functional TLR with
(a) an effective amount of a TLR signal agonist to stimulate signaling by the TLR in
20  absence of a substituted 4-primary amino quinoline composition, and
(b) an effective amount of a substituted 4-primary amino quinoline composition

having a structural formula

ik
R3 y "
R4 R2
R5 N x/R1
R6
25 Formula XVII

wherein

X is absent or is a nitrogen, oxygen, or sulfur atom or an SO or SO, group;
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al koxy, nmercapto, thio, sulfoxide, sulfone, or
sul fonam do group, wherein any pair of R5, Re, R7, and
wagmbioets7ar e adj acent one anot her optional ly aP@r/uS2004/019714
conbined to forma heterocycle or a carbocycle, and
pharmaceutically acceptable hydrates and salts
thereof. 114. The qui nazoline conposition of claim
113, wherein R and R7 are egmgh i ndependently a hal ogen
atom or an al koxy group.115. The qui nazoline
c oRpisgi hyidoogen atant aif aisubsBtuteghs uasubsttusadoarA7 alkyk hegdeyclic or
ﬂwy#ngs endently a chlorine atomor a nethoxy group. 116.
A Ui nazol i ne conposition of claim 113, wherein X is

abReRta }@Hrdg%n afbnﬁraydalc@éﬂ dfom, NRARZIKYE atkefi§l, &y tetdrddclic, nitro,
anm ne or glfﬁg:b ) NNRi ORn, wherein nis an inte er from
cyang, Gagbogy, §5tiE] kREPRFe M9 aRTl0, hydsoxyaradkony aipgrcapfenthio, sulfoxide,

sulfogﬁ,qﬁ@ﬁﬂ? i Olg(y g%uBy\gﬁ%%%%er e chtl@HalﬁJ %%{ goﬂelﬁﬁ)lg gom%éﬁlsa
heteracy@erydca&ocablkyl group; L is absent or i s a C2 C6

a | group;. R3 and R4 are each i n

ny U D RRTE dh AL R0 19 SR BrEh ¢ FRoaerRR Re, and Ry
are e&@iih@(gﬁhh%t@ra%ﬂ%@h REsn bPa §lsihAed GhRE QY Al&S alﬁﬂdalﬁényl or

R are each independently a hydrogen at
arylgohm ogen atom or an al koxy group, and

C ical " cep abl.e dra es. and salts,thereof .
D B e TR BB b SR inB gt 14 B0 ShfeeR s am
arylgfou}S amgsent or is an aryl group; NRIR2 is a
substituted or unsubstituted plgera2|no or norpholino
grBuRaoRs; iagd Rratecacl HrdrpadantlmBydpgernatpm, & halpgensgiem, or an

alkyl%lggﬁr?é, ﬁl, ggglloggélﬁsh\f%é 6@2‘8 '(acﬁatr?o@ggsrta'ggaf)ﬁ% ggxlm(ﬁ g%ﬂdo hydroxy,
alkoxX¥imercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of R3, Ry,
Rs, and Rg which are adjacent one another optionally are combined to form a heterocycle or a
carbocycle,

and pharmaceutically acceptable hydrates and salts thereof, to inhibit signaling by the
TLR in response to the TLR signal agonist compared with the signaling by the TLR in
response to the TLR signal agonist in absence of the substituted 4-primary amino quinoline

composition.

99.  The method of claim 98, wherein the substituted 4-primary amino quinoline
composition is a substituted 4-primary amino quinoline composition of any one of claims 89-
94.

100. The method of claim 98, wherein the TLR signal agonist is CpG DNA.

101. The method of claim 98, wherein the TLR signal agonist is an immune complex

comprising a nucleic acid.

102. The method of claim 98, wherein the TLR is Toll-like receptor 9 (TLR9).
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Lis a C2-C6 alkyl group; R3 and R4 are each
i ndependently a hydrogen atom or an al kyl group,
wob@sed1s7R3 and R4 optionally are conbi ned to POI/DSH04/019714

het erocycle; and R5, Re, R7, and R are each
i ndependently a hydrogen atom a hal ogen atom or an
al koxy group, and pharnaceutically acceptabl e hydrates
and salts thereof. 118. Thejgui nazol i ne conposition of
claim 117, wherein X is an aryl group; NRIR2 is

103. s u&smeithqsit ofdnhbiting g0 heniung r@aomeﬁe @ Antigenisr subsiaRdeo Femprising

eac Pact l&%%ﬂe mglhu%réf %/e?la&ﬁe%ﬁgg a%méfltoplgrloolff l(l)lﬁe%%ce%t(r}sswn are

R4(apm effavhive umanﬁ dfaffahtigehid @b&t@ﬁw 1) sﬁﬁfuﬂﬁt@hﬁ OmgfRorRPponse to
and R5, R and R are each independently a

the awwnw@hsta@caﬁp abseRgg SffeTbalityipd 4oprimpryANBR gmgpb%fpcowmon
q Pharnaceutically acceptable hydrates and salts
thereof 119. The qui nazol i ne conposition of claim
1](8) ambffeative adoist f apfubstithted AeurpnarRinR® qeinoline composition
h mthﬁxﬁzﬂiﬁer zine; Yis NH, Lis - CH2CH2-; R3 and R4
aving g st Tyl group; and R5, R, R7, and R are
each a hydrogen atom and pharmaceutically acceptable
hydrates and salts thereof. 120. The qui nazoli ne
conposition of claim 118, V\hereNfﬂzx is a phenyl group;

L
R3 Y~
R4 N R2
— R1
R5 N~ X7
R6
Formula XVII

wherein

X is absent or is a nitrogen, oxygen, or sulfur atom or an SO or SO, group;

R is a hydrogen atom or a substituted or unsubstituted aryl, alkyl, heterocyclic or
styryl group;

R, is a hydrogen atom, a halogen atom, or an alkyl, alkenyl, aryl, heterocyclic, nitro,
cyano, carboxy, ester, ketone, amino, amido, hydroxy, alkoxy, mercapto, thio, sulfoxide,
sulfone, or sulfonamido group, wherein R; and R; optionally are combined to form a
heterocycle or carbocycle;

Y is absent or is an oxygen atom, a sulfur atom, CR;Rs, or NRy, where R, Rg, and Rg
are each independently a hydrogen atom or a substituted or unsubstituted alkyl, alkenyl, or
aryl group;

L is absent or is an alkyl or alkenyl group containing from 1 to 10 carbons or is an
aryl group; and

R3, R4, Rs, and R¢ are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,

alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of R3, Ra,



NRi R2 is N-nethyl piperazine; Yis NH, Lis - CH2CH2-;
R3 and R4 are conbi ned as a norpholino group; and R5,
w3005 767and R are each a hydrogen atom and PCT/US2004/019714
pharmaceutically acceptable hydrates and salts
t hereof. 121. The qui nazoline conposition of claim
117, wherein X is absent; NR R2 is a substituted or
unsubstituted piperazino or. ipprpholino group; Y is NH;
Lis a C2-C al kyl group; R3 and R4 are each
Rs, anddypeidie atel adjasemtemiaphotber agtionhllygaro gpmbmeR3o fovoh Heterocycle or a
Carbo%; onal I y are conbined to form a norpholino group;
R7, and Rgare each independently a
hy dﬁ@ gmmwbawy fHakpEble hatiQnes a8d safs thékeK Yo Bhbifhn idMeune
phar maceuti cal » acceptabl e hydrates and salts thereof.
respeusg to ficeanigemia sesianee egnpried pith theoimmayng fespppse tofhe petigenic

5 bR o YRR S TRARMRRRRS e i

R7 are each a nmethoxy group; and R5 and R are each a

hy phar naceutica cept abl e, hydr at.es
104 20 e et ot el 035y BEr e Sﬂa%ia ¥ H%mé‘@’n%B@PtqiuHWLB?
comﬁ!)ﬁﬁé'ﬁ 2 LubW8E& Ulprimary amino quinoline composition of any one of claims 89-

94.
10
105. The method of claim 103, wherein the contacting takes place in vivo.
106. The method of claim 103, wherein the immune response comprises an adaptive
immune response.
15
107.  The method of claim 103, wherein the immune response is an innate immune
response.
108. A method of treating an autoimmune disorder in a subject, comprising
20 administering to a subject having an autoimmune disorder an effective amount of a

substituted 4-primary amino quinoline composition having a structural formula

ik
R3 vt
R4 o R2
R5 N x’R1
R6
Formula XVII

25  wherein

X is absent or is a nitrogen, oxygen, or sulfur atom or an SO or SO, group;
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X is absent; NRR2 is N phenyl pi perazine; Y is NH L

is - CHCH2; R3 and R4 are each a nethyl group; R and
woZooanereeach a met hoxy group; and R5 and R ar eP€EUb2084/019714

hydrogen atom and pharmaceuti cal » acceptabl e hydrates

and salts thereof. 124. The qui nazoline conposition of

claim 121, wherein X is absent; NRRis

N-net hyl pi perazine; Yis NH L is - CH2CH2; R3 and R4

aR giscoiyirspRd abiin 3r ABdBtHAKEI S Wsahsititedas!, Rikyhheteeasblidor
nmet hoxy group; and R5 and Rgare each a hydrogen atom
styryl grpphar maceuti cal |y acceptabl e hydrates and salts

t he . i nhi,hi ' j S
drdgeR -atdih, Bk TR N |
Tgf Fsﬁqliyk e g ece pt’or JZ]‘%%&%EOI% [)H? n‘pa? |a2é|y?fgﬂl§ég 2t’ g{c}}tlﬁq%éé}gc}%é f nitro,
CyanoLogpbexysester, ketdbne) amiimgn amidd, Rydvokh, akoxgf hextptoethdsysulitxide,
of qujnazal.ine conposition Vi n structural, fornula
sulfongees S0 BB PRI B RANAIIRA 16 SShEle s iy
heteroByclélBS&BIdybMt ed aryl, al kyl, heterocyclic or styryl
group, optionally
Y is absent or is an oxygen atom, a sulfur atom, CR;Rg, or NRy, where R, Rg, and Ry
are each independently a hydrogen atom or a substituted or unsubstituted alkyl, alkenyl, or
aryl group;
L is absent or is an alkyl or alkenyl group containing from 1 to 10 carbons or is an
aryl group; and
R3, R4, Rs, and Rg are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,
alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of R3, Ry,
Rs, and Rg which are adjacent one another optionally are combined to form a heterocycle or a
carbocycle,

and pharmaceutically acceptable hydrates and salts thereof, to treat the autoimmune

disorder.

109. The method of claim 108, wherein the substituted 4-primary amino quinoline
composition is a substituted 4-primary amino quinoline composition of any one of claims 89-
9.

110. The method of claim 108, wherein the autoimmune disorder is chosen from systemic
lupus erythematosus, rheumatoid arthritis, inflammatory bowel disease, Sj6gren’s syndrome,
polymyositis, vasculitis, Wegener’s granulomatosis, sarcoidosis, ankylosing spondylitis,

Reiter’s syndrome, psoriatic arthritis, Behget’s syndrome.

111. The method of claim 108, wherein the autoimmune disorder is an immune complex

associated disease.

112.  The method of claim 108, wherein the subject is a human.
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attached to the quinazoline by a nitrogen, oxygen, or
sul fur atomor by a SO or SO2 group; Y is absent or is
wamosxygen atom a sulfur atom CROR10, or NR P@hES®04/019714
R9, Rio, and Rn are each independently a hydrogen atom
or an al kyl, alkenyl, or aryl group, wherein any one
of RO, Rio, and R 1 optianahly is conbined with R3 or
R4 to forma heterocycle; L is absent or is a hydrogen
atom an al kyl or al kenyl group containing from1l to

1 r.h or _amn.aryl .qgroyp; nd R4 are each

H3. i %‘d@‘%g%zg’glﬁ? Fg}nggsﬁt)llodlr%adg% aa%%’gmlg‘% fgﬂ“'&fi‘kyl , al kenyl, or
aryl group, wherein R3 and R4 optionally are conbi ned
to forma heterocycle; and R5, R, R7, and Rgare each
i ndependently a hydrogen at omNRyRaal ogen atom or an
al kyl, al kenyl, aryl, heterogﬁplic, nitro, cyano,
carboxy, ester, ketoneRsaniyb, am do, hydroxy, al koxy,
mer capt o, thio, | f oxilde, s$ul fone, or sulfonam do
group, wherein a%% RaFTQL RS Re,R$7, and Rgwhich are
adj acent one anot her onal M/ ar¢ conbined to forma
het erocycl e or a _carsg e, d pNa.ré@ceuti cally
accept abl e hydrafds and salNs tR€reof “to inhibit
signaling by the TLR 1gg. The method of claim 125,
wherei n the qui nazoline conposition is a quinazoline
conposition of any one Rimgladtyer 113-124. 127. The
met hod of claim 125, wherein the TLRis Toll-1like

whereftbcept or 9 (TLRO). 128. A nethod of inhibiting

St [ | hedqi tor LR co i,Si N .
o KRR af i, MO G ER SR v e, ARVRISH Tt X s =
phenyil\gltohp_(NR;Ezl’iS pﬁxft efcd l:le_lﬁ‘oa_sm]ﬂ,lb m}qis aff_ﬁl_a%ni_}ﬂ&;R Zi gnal a]g oni st
tQ st ate sjgnalin t he in absence of a
q&‘ ﬁ%igf Wﬁé%‘bﬁ%&ﬁ@?’%}x 4 hytogamatemm ogar alky], alkearpomaryl group,
' j WY ' .ructur al
where]Ehf Rlaatﬂilkl ﬁ%fg&h]@;mﬁl Q;‘(Rl%r;ﬂeﬁ 1O forREY hdd&odycid,;

ornmul a
Y is an oxygen atom, a sulfur atom, CRgR o, or NR;;, where Ro, Ry, and R;; are each

independently a hydrogen atom or an alkyl, alkenyl, or aryl group, wherein any one of Ry,
Rio, and Ry, optionally is combined with R3 or R4 to form a substituted or unsubstituted
heterocycle;

L is an alkyl or alkenyl group containing from 1 to 10 carbons or is an aryl group;

R3 and Ry are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group,
wherein R3 and R4 optionally are combined to form a heterocycle; and

Rs, Re, Ry, and Ry are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,
alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of Rs, Re,
Ry, and Rg which are adjacent one another optionally are combined to form a heterocycle or a

carbocycle,

and pharmaceutically acceptable hydrates and salts thereof,

114.  The quinazoline composition of claim 113, wherein

Rg and R are each independently a halogen atom or an alkoxy group.
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Formula XI X wherein X is a substituted or
unsubstituted aryl, alkyl, heterocyclic or styryl
w@emapo76opt i onal | y attached to the qui nazol i neP@EUS2004/019714
ni trogen, oxygen, or sulfur atomor by a SO or SO2
group; Y is absent or is an oxygen atom a sul fur
atom CROR10, or NRn, where R9, Rio, and R 1 are each
i ndependently a hydrogen atomsar an al kyl, al kenyl, or
aryl group, wherein any one of R9, R o, and R 1
1150 ptTlmrqajiﬂxazohﬁe comnisitien ofictaimR33pwhdrdint 0 form a
het roc L. i.s absent or sahdro en_atom an
Al K5 ang ik EFRA D ARRSRRFILY ALCBIGHITR GHA B Mefp Xy Eroup.
carbons or an aryl group; R3 and R4 are each
[ ndependently a hydrogen atom or an al kyl, al kenyl, or
116ar yThemlmnglinmmqsitR& dthird 13pvhaeal | y are conbi ned

od;éor%; a _heteroc gg and R5, R, R7, and R are each
FEHAyS 4 88%’n atom a hal ogen atom or an
a| kNR,Rzals Kﬂeﬁékocyallicyzimmh o BIRYQAVIE))INR oR1 | WBerefy@¥Gn integer from 2
carboxy, ester, ketone, am no, am do, hydroxy, al koxy,

to 6pichispieoand: R, &0, 804 Roxare eachgndensadentlya hydraesh atang er an alkyl
gr %;oup, wherein any pair of R5, R,R7, and R which are
dj acent one another optionally are conbi ned to forma
h ete Iimyartybgronp ar YR oyeteR |, ana hypdragermeatemtor @aalakyl or alkyl group;

gs%ble h t&s inﬂ salts thereof, to inhibit
gln 13O 9% 15t aHe2-Fe KV LEPURponse to the TLR signal
agCI(‘J Ad FEoRPei@dndd geﬂdetnliﬁ aXyaRsdeh AnPYr ixf‘ﬁkﬁl-g%oﬁpn wherem R; and

response to the TLR signal agonist in absence of
&leondbomnembomé&fqmmhetmgydémed met hod of cl ai m 128

n |nazoI|n ui pazoli ne
oo im it it AR5 BagRRR & hifabdh ot 1458 & A, or an
amamtég%of claim 128, wherein the TLR signal agonist is
131. The nethod of claim 128, wherein the TLR

si gq@émha@mw%tﬂcaﬂg aawpimm@r@%wdéﬂltwwif sing a

nucl eic acid. 132. The nethod of claim 128, wherein

the TLRis Toll-like receptor 9 (TLR9). 133. A nethod
1170f Thﬂdmhxinatzbhn@s ampasiionefickipdiéewhaeian anti geni c
sub)%ta ce, risj n%
is absent or 1s n aryl group;

NR;R; is a substituted or unsubstituted piperazino or morpholino group or is
NRo(CH;)aNRgR 1, wherein n is an integer from 2 to 6, inclusive, Ry is a hydrogen atom, and
Rio and Ry, are each independently an alkyl group;

Y is NH;

L is a C;-Cg alkyl group;

R3 and Ry are each independently a hydrogen atom or an alkyl group, wherein R3 and
R4 optionally are combined to form a heterocycle; and

Rs, Rg, R, and Rg are each independently a hydrogen atom, a halogen atom, or an
alkoxy group,

and pharmaceutically acceptable hydrates and salts thereof.

118. The quinazoline composition of claim 117, wherein
X is an aryl group;

NR|R; is substituted or unsubstituted piperazino or morpholino group;
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wa@eiosgersrr substance to stinulate an i nmune r eBEDOSEO/019714

contacting an i mune cell expressing a functional
Toll-l1ike receptor wwth (a) an effective anount of an

the antigenic substance in absence of a qui nazoline
conposition, and (b) an effective anmount of a

gui nazol i ne conposition having a structural fornula
NR3R4 R7 N X R8 Formula XI Xl#erein X is a substituted
oqugiﬂpstituted aryl, alkyl, heterocyclic or styryl
group, dptionally attached to the quinazoline by a

ni LiogemCsay@groupor sul fur atomor by a SO or SO2
group; Y is absent or is an oxygen atom a sulfur atom

Rragsl Rparegpgh indepgndentlyrometRyGpr edimgd grvuploradR ;eand dRyloptionally are

combif Q’%Hﬁg%%ﬂ@?@*ﬁg@%%@om or an al kyl, alkenyl, or

alko>§1

119.

120.

121.

aryl group, one of RO, Rio, and R 1

OpRj},daRy, ynd R acendaich @tliepéridantida ydrBgerd fofmOh KhIB gen atom, or an

heterocycle; L is absent or is a hydrogen atom an
&'Por al kenyl group containing from1 to 10

C AR Mrm&euBhlf ke b@@ﬂ&drﬁgs ANfsaié gﬁe)eﬂf each

i ndependent|ly a”hydrogen atom or an , al kenyl, or
aryl group, wherein R3 and R4 optionally are conbi ned

t orma heterocycle; and , R7, and R are each
igrdtgep uﬁ%aezﬂ[{?%/coén Hfoélgoétﬁpaé‘flgﬁ?’ ‘g{i‘ﬂﬁllnogen atom or an
al Xyd a plednlgEgolp; aryl, heterocyclic, nitro, cyano,
carboxy, ester, ketone, am no, am do, hydroxy, alkoxy,
meVRdistip N-mgthyipipuaziesii de, sul fone, or sul fonam do
grewpygwherein any pair of R5, R, R7, and R which are
adj acent one another optionally are conbined to forma
hdt sr-&Hs€IH-;or a carbocycl e, and pharmaceutically

aceceptapl e hydrates and salts thereof, to inhibit an
i m&w&%a&gémgﬂwo%tﬁp@em c substance conpared
WHANRE E, mapgre%gapggﬁﬂé& &d)g antigenic substance in

absence of the quinaz conposi tion.
and pharmaceutically acceptable hydrates and salts thereof.

The quinazoline composition of claim 118, wherein
X is a phenyl group;

NR|R; is N-methylpiperazine;

Y is NH;

L is -CH,CH,-;

R; and R4 are combined as a morpholino group; and
Rs, Re, Ry, and Ry are each a hydrogen atom,

and pharmaceutically acceptable hydrates and salts thereof,

The quinazoline composition of claim 117, wherein

X is absent;

NR\R; is a substituted or unsubstituted piperazino or morpholino group;
Y is NH;

L is a C,-Cg alkyl group;



134. The nethod of claim 133, wherein the quinazoline
conposition is a quinazoline conposition of any one of
W@ b@bs10876113- 124. 135. The net hod of clai m 133, Ped1Es®041019714

the contacting takes place in vivo. 136. The nethod of
clai m 133, wherein the i Mmune response conprises an
adaptive i nmune response. 137. The nethod of claim
133, wherein the imune resppnse is an innate inmune
response. 138. A nethod of treating an autoi mmune
di BpantbR4 am eachsimd¢rentigntlycapethsi orgetizd groipsardtsiang Ry@péonally are

cOmsubcLech havi n (ﬁn aut oi ne di sorder an effective
lgﬂ% i 08?%\‘“%1’3’61 PG P 2B nposi ti on having a

St RUKUR#lan @ ik @biRE R pérlently RhydtogerdomOh Rhllogendtdm, or an
wherein X is a substituted or unsubstituted aryl,
alkoxy #PYHP. heterocyclic or styryl group, optionally

SRRl O HRLAREL b o BISROER DCTDE"0 %1

an oxygen atom a sulfur atom CROR10, or NR, where
RO,. RiQq, and R 1 are each independently a hydrogen
122'&@?5%‘1““%9“3? WPPO%FM%T%IHU&&W fIeHY oup, wherein any
ong i9fbsed: R0, and Rn optionally is conbined with R3
or R4 to forma heterocycle; L is absent or is a
hyNRogeis Netmethylpiperatikg;l or al kenyl group cont ai ni ng
fr m}lwéo 10 carbons, or an aryl group; R3 and R4 are
ealt® 'hdependent |y a hydrogen atom or an al kyl ,
al KeWCH,CM,-aryl group, wherein R3 and R4 optionally
are conbined to forma heterocycle; and R5, R, R7,
an®s FdRcare sa¢h 3 medyba@8pt | y a hydrogen atom a

hak OR&IR Ar@'Thet®f mBthoxy group; and

Rs and Rg are each a hydrogen atom,

and pharmaceutically acceptable hydrates and salts thereof.

123.  The quinazoline composition of claim 121, wherein
X is absent;
NR;R; is N-phenylpiperazine;
Y is NH;
L is -CH,CHy;
R; and R4 are each a methyl group;
R¢ and Ry are each a methoxy group; and
Rs and Ry are each a hydrogen atom,

and pharmaceutically acceptable hydrates and salts thereof.

124.  The quinazoline composition of claim 121, wherein
X is absent;
NR,R; is N-methylpiperazine;
Y is NH;
L is -CH,CHay;

R; and R4 are combined as a morpholino group;
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al kyl, al kenyl, aryl, heterocyclic, nitro, cyano,
carboxy, ester, ketone, am no, am do, hydroxy, al koxy,
woroosapteo t hi o, sul foxi de, sul fone, or sul f oneem/ts2004/019714
group, wherein any pair of R5, R, R7, and R which are
adj acent one another optionally are conbined to forma
het erocycl e or a carbocycle, and pharmaceutically
accept abl e hydrates and salfggthereof, to treat the
aut oi mune di sorder. 139. The net hod of cl ai m 138,
whBs andhRt hrg egeh ametioxpigrawnpadi tion is a qui nazol i ne
cogposi i on of a one af clainms 113-124. 140. The
negg%dféfarglegf}h?%%rf)g%%?%lr n the autoi mune di sorder
| sadsteemaddubital Bysbepthtsle hr@‘q&s end s NRdrestUS,
rheumatoid arthritis, inflammatory bowel disease,
Sj ogren's syndrone, polynyositis, vasculitis,
W ' ALl is, ' kosing:.:
125, g BRehod o Sl AL BT by Y FORR o AT X0 ¥Rl fsine
ancorBattingta’ csll eyprdssimea fidhttionkh & LRewhiodn effectivaiamohdBof quinazoline
wherein the autoi ne di sorder is an i mune conpl ex
composiign having %ﬁ@gﬁg%@‘ﬂ? The met hod of clai m 138,
wherein the subject is a human. SEQUENCE LI STI NG <110>
Col ey Pharmaceutical GrbH Col ey Pharnaceutical G oup,
Inc. <120> SVALL MOLECULE TOLL- LINESRZECEPTOR ( TLR)
ANTAGONI STS <130> C1041. 70036W0QF <150> US 60/ 556, 007
<151> 2004-03 - 23 <150> Hg 604480, 588 <151> 2003-06 -
20 <160> 4 <170> PatRe6r1tI n |versijon 3.1 <210> 1

~N
R7 N/)\X
R8
Formula XIX

wherein

X is a substituted or unsubstituted aryl, alkyl, heterocyclic or styryl group, optionally
attached to the quinazoline by a nitrogen, oxygen, or sulfur atom or by a SO or SO, group;

Y is absent or is an oxygen atom, a sulfur atom, CRgR g, or NR;;, where Ry, R;o, and
R;; are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group, wherein any
one of Rg, Ry, and R optionally is combined with R3 or R4 to form a heterocycle;

L is absent or is a hydrogen atom, an alkyl or alkenyl group containing from 1 to 10
carbons, or an aryl group;

R; and Ry are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group,
wherein R; and R4 optionally are combined to form a heterocycle; and

Rs, Rg, Ry, and Rg are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,
alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of Rs, Re,
R, and Rg which are adjacent one another optionally are combined to form a heterocycle or a
carbocycle,

and pharmaceutically acceptable hydrates and salts thereof, to inhibit signaling by the
TLR.
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<211> 24 <212> DNA <213> Artificial sequence <220>

<223> Synthetic oligonucleotide <400> 1 tcgtcgtttt
w@t@ghoterpt cgtt 24 <210> 2 <211> 20 <212> DNAPRRLIS2604/019714

Artificial sequence <220> <223> Synthetic

ol i gonucl eoti de <400> 2 gggggacgat cgtcgggggg 20 <210>

3 <211> 22 <212> DNA <213> Artificial sequence <220>

<223> Synthetic oligonucl eatjijde <400> 3 tcgtcgtttt

cggcgcgcecge eg 22 <210> 4 <211> 24

126.  The method of claim 125, wherein the quinazoline composition is a quinazoline

composition of any one of claims 113-124.

127.  The method of claim 125, wherein the TLR is Toll-like receptor 9 (TLRY).

128. A method of inhibiting signaling by a Toll-like receptor (TLR), comprising
contacting an immune cell expressing a functional TLR with
(a) an effective amount of a TLR signal agonist to stimulate signaling by the TLR in
absence of a quinazoline composition, and

(b) an effective amount of a quinazoline composition having a structural formula

ITIR3R4
L
RS Y~
R6 N
/)\
R7 N X
RS8
Formula XIX

wherein

X is a substituted or unsubstituted aryl, alkyl, heterocyclic or styryl group, optionally
attached to the quinazoline by a nitrogen, oxygen, or sulfur atom or by a SO or SO, group;

Y is absent or is an oxygen atom, a sulfur atom, CRgR 9, or NR;;, where Ry, R}, and
R}, are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group, wherein any
one of Ry, Ryp, and Ry optionally is combined with R; or R4 to form a heterocycle;

L is absent or is a hydrogen atom, an alkyl or alkenyl group containing from 1 to 10
carbons, or an aryl group;

Rj3 and R4 are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group,
wherein R; and R4 optionally are combined to form a heterocycle; and

Rs, Re, Ry, and Ry are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,

alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of Rs, R,



<212> DNA <213> Artificial sequence<223> Synthetic
ol i gonucl eoti de <220> <221> nodifi ed_base <222>
W@ 2005/0¢78y2 <223> nbc <220> <221> nodi fi ed_base RRPS2004/019714
(5)..(5) <223> nbc <220> <221> nodi fi ed_base <222>
(13)..(13) <223> nbc <220> <221> nodi fi ed_base <222>
(21)..(21) <223> nbc <400> 4 tcgtcgtttt gtcgttttgt
cgtt 24 - 2 -SEQUENCE LI STINGo<110> Col ey
Phar maceuti cal GtbH Col ey Pharmaceutical G oup, Inc.
R7, end@ By wHidhlare adjaceaUbie arother bptidhalF GERTORdI(EK tR)form a heterocycle or a
ANTAGONI STS <130> C1041. 70036\W000
carbocycle,
and pharmaceutically acceptable hydrates and salts thereof, to inhibit signaling by the
TLR in response to the TLR signal agonist compared with the signaling by the TLR in

5 response to the TLR signal agonist in absence of the quinazoline composition.

129.  The method of claim 128, wherein the quinazoline composition is a quinazoline

composition of any one of claims 113-124.

10 130. The method of claim 128, wherein the TLR signal agonist is CpG DNA.

131.  The method of claim 128, wherein the TLR signal agonist is an immune complex

comprising a nucleic acid.

15 132,  The method of claim 128, wherein the TLR is Toll-like receptor 9 (TLR9).

133. A method of inhibiting an immune response to an antigenic substance, comprising
contacting an immune cell expressing a functional Toll-like receptor with
(a) an effective amount of an antigenic substance to stimulate an immune response to
20  the antigenic substance in absence of a quinazoline composition, and

(b) an effective amount of a quinazoline composition having a structural formula

|3
L
RS Y~
R6 N
/)\
R7 N X
RS8
Formula XIX

25  wherein
X is a substituted or unsubstituted aryl, alkyl, heterocyclic or styryl group, optionally

attached to the quinazoline by a nitrogen, oxygen, or sulfur atom or by a SO or SO, group;
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<150> US 60/ 556, 007 <151> 2004-03 - 23 <150> US
60/ 480, 588 <151> 2003-06-20 <160> 4 <170> Patentln
woensioons78. 1 <210> 1 <211> 24 <212> DNA <213> PCT/US2004/019714
Artificial sequence <220> <223> Synthetic
ol i gonucl eoti de <400> 1 tcgtcgtttt gtcgttttgt cgtt 24
0 <210> 2 <211> 20 <212> DNA <213> Artificial sequence
<220> <223> Synthetic oli g'o]rﬁ}c:'l eoti de <400> 2

999 UIARER or FOALEBYII Gt o SEHF 2t CRIR 0 6 N 2vhERs, R 0, and

Ri1 are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group, wherein any
one of Ry, Rig, and Ry, optionally is combined with R; or R4 to form a heterocycle;

L is absent or is a hydrogen atom, an alky! or alkenyl group containing from 1 to 10
carbons, or an aryl group;

R3 and Ry are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group,
wherein Rz and R4 optionally are combined to form a heterocycle; and

Rs, Re, Ry, and Rg are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,
alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of Rs, R&,
R7, and Rg which are adjacent one another optionally are combined to form a heterocycle or a
carbocycle,

and pharmaceutically acceptable hydrates and salts thereof, to inhibit an immune
response to the antigenic substance compared with the immune response to the antigenic

substance in absence of the quinazoline composition.

134.  The method of claim 133, wherein the quinazoline composition is a quinazoline

composition of any one of claims 113-124.
135.  The method of claim 133, wherein the contacting takes place in vivo.

136.  The method of claim 133, wherein the immune response comprises an adaptive

immune response.

137.  The method of claim 133, wherein the immune response is an innate immune

response.

138. A method of treating an autoimmune disorder in a subject, comprising
administering to a subject having an autoimmune disorder an effective amount of a

quinazoline composition having a structural formula
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<213> Artificial sequence <220> <223> Synthetic
ol i gonucl eoti de <400> 3 tcgtcgtttt cggcgcgcgc eg 22
WE208m0%7x211> 24 <212> DNA <213> Artificial seOuesme4/019714
1 -<220> <223> Synthetic oligonucleotide <220> <221>
nodi fi ed_base <222> (2)..(2) <223> nbc <220> <221>
nodi fi ed_base <222> (5)..(5) <223> nbc <220> <221>
nodi fi ed_base <222> (13)..{183)- <223> nbc <220> <221>
nodi fi ed_base

ITJR?,R 4
L
RS Y~
R6 XN
/)\
R7 N X
R8
Formula XIX

wherein

X is a substituted or unsubstituted aryl, alkyl, heterocyclic or styryl group, optionally
attached to the quinazoline by a nitrogen, oxygen, or sulfur atom or by a SO or SO, group,;

Y is absent or is an oxygen atom, a sulfur atom, CRgR o, or NR;;, where Ry, R;¢, and
Ry are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group, wherein any
one of Rg, Ryg, and R optionally is combined with R; or R4 to form a heterocycle;

L is absent or is a hydrogen atom, an alkyl or alkenyl group containing from 1 to 10
carbons, or an aryl group;

Rj3 and Ry are each independentlyl a hydrogen atom or an alkyl, alkenyl, or aryl group,
wherein R3; and R4 optionally are combined to form a heterocycle; and

Rs, Rg, R7, and Rg are each independently a hydrogen atom, a halogen atom, or an
alkyl, alkenyl, aryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,
alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of Rs, Rg,
R, and Ry which are adjacent one another optionally are combined to form a heterocycle or a
carbocycle,

and pharmaceutically acceptable hydrates and salts thereof, to treat the autoimmune

disorder.

139. The method of claim 138, wherein the quinazoline composition is a quinazoline

composition of any one of claims 113-124.

140. The method of claim 138, wherein the autoimmune disorder is chosen from systemic
lupus erythematosus, rheumatoid arthritis, inflammatory bowel disease, Sjogren’s syndrome,
polymyositis, vasculitis, Wegener’s granulomatosis, sarcoidosis, ankylosing spondylitis,

Reiter’s syndrome, psoriatic arthritis, and Behget’s syndrome.



<222> (21)..(21) <223> nbc <400> 4 tcgtcgtttt
gtcgttttgt cgtt 24 - 2 -
WO 2005/007672 PCT/US2004/019714

- 183 -

141.  The method of claim 138, wherein the autoimmune disorder is an immune complex

associated disease.

5 142, The method of claim 138, wherein the subject is a human.



