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WO 2005/ 007672 19714 -1- SMALL MOLECULE
TOLL- LI KE RECE AGON| [ STS FIELD OF THE
I NVENTI ON The | ates to generally to the

WO JOEJ/&WO/E | munol Ogy]“lwr € partl cularl Y, thePO%ﬁ!rISZPO-I/OlS’ﬂJ

I'nvent10n rel ates to conpositions and nmeth
alterl ng i mune function. Mire specifically, the
invention relates to conpositions and nethods for
affecting imune stinulation _nmediated through
Toll -1i ke receptor (TLR) nol ecul es. BACKGROUND OF THE
| NVESFIARY, MOSECowiret 000K E RECEFTOR (FLR) ARTAGONISTS
i ncludes stinulation of either or both innate
i munity and adaptive immunity, is a conplex
phenorrenon t hat can HEBEDIQF ﬂ{EéNMENTIOb’r ot ect ive or

adve sialo Qut ¢ e host ecen

year rsrﬁ? Wg?%wﬂé%la%se{éngen?rﬁ&n@a%e Pdd Rt Er equOIo%Y rﬂf’]&e b&ftularly, the
ifVesta Ye R {Es tdlftﬂxq:rdsiﬁbﬂgaﬂdﬂﬂah(&lsIfwﬁtxﬁgunmhle(fﬂndtﬁ)n More

bel i eved to |n|t|ate and support ad pti}/ nmuni. ty
spaqHisall, ther ig¥inting i3 cpmapRdens anghmethogs for Ghag mnune

sEth SISOMERYdiREd thr BRI ToN-1e rBieplok YTIORNSSEMAL. pat tern
recognition receptor proteins known as Toll-1like
receptors (TLRs) believed to be involved in innate
imunity as rece DPEF Hegemnasvyaeat ed

nol ecul ar patterﬁg &I\/Ps Conposi tions and net hods

usef Stimflation ofnumrranmgystcmawhiCh hwimlm stimaulatianind iedtfigoe both innate

. of eat, i,nt erest s .t he f ect t er.a eut

bR e e st TR UGS PR AR either

plofdctivdTraddiverse pt@lsloafggyoutaﬁﬁ&srm th@hést t Irﬂ@cdney@est therd has been
graft versus host disease (G/HD), infection, rlxghevedto

mawasq drintgresida theapeshagisms greelfing ganatrammypity ow ‘b‘é‘éﬁ

. iDL SQF pdrERBPL = idesamid PITAG lﬁtgl%sﬂ m%%élwiné}iaﬂrby the recent

effect of certain types of nucleic acid nol ecul es,
disepyerrcpf adami o hiighlzicensspied pattanu regagiiien resenteimateinRkpown as

Tﬁ 1RO Ie%ept%rts {’Y@ﬁs he&al by bd RPAVEELM ihdad me{lfylak k&:&%tors for

receptor recogni zes bacterial DNA"and
Menﬁsﬂwmatelél rmlecalar PEROGOP ANSs)r €ompssitiotd-agd mthgds usgful for

\élatl gslgnatézootuﬁl I:)arreo %n cgra fgr%?l m%%res U§Athggm%% %&ec‘% ~%hergpteutlc
appPeHcBEstb lagndng@sammmmg:imlmnamntgl i6famsikiicn) hHérgy Elsthﬁmaagrdft
ion il Do b ente OB b b S i ptppgeticency

Nat ug &eflidPine@rade bdel lamAFBEUd MESorR AL B thd E&rﬁlﬂ[ysﬁﬁﬂlatory
as useful” not only as anti-nmalarial agents but al so

effect afrertainiypes ofrneceiy acig eelesulen|indiuding CrEauplsicrsids gnd deuble-
SEELPRY TS DA 0 LSRR TR OF g
batrial BMArmlddefeENés ,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 5ystemic lupus erythematosus (SLE). For a review,
see Wallace DJ (1996) Lupus 5 Suppl 1:5S59-64. Recently Macfarlane and colleagues

described a number of small molecule analogs and derivatives of chloroquine (4-
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i ncluding rheumatoid arthritis (RA) and system c | upus
erythematosus (SLE). For a review, see Wallace DJ
(1996) Lupus 5 Suppl 1:S59-64. Recently Macfarlane and

woSRldBRgyes described a nunber of snall nolﬁewﬁgommwu

anal ogs and derivatives of chloroquine (4

2005/ 007672 PCTI US2004/ 019714 - 2- anlnqu|noI|ne) and

qui nacri ne (9-am noacridine) which reportedly inhibit
stimulation of the inmmune system U S. Pat. No.

6,221,882; U S. Pat. No. 6,479,504; U S. Pat. No.
aginguinglaT) andminasting (Osieigoanygine) which FepPuwlySEEiY gitpgation of the

(Y QLTRETRL i, B e S PRI 040 r.. 51.6

PC O IphilisedapplieniontPATAES0/$6723 (W D@Z688); Sinil rl?h?i'[tplﬂ)bﬂ'&d (af)pllcatlon

P{?gﬁ{ggw g?q {)\ﬁé ngﬁ ?%‘1)0¥/§Jéf¥rﬁg n%{gd[s qogﬁaagtyﬁg x%r;])ox[trq'xese small molecule

inhIPURQS tHe TinRine FaspdNSé). eveh rhePaded afNeanofolaZ oktBRtrdtiohs, can block
Macf arl ane and coworkers studied a | arge nunber of
the 3o dmmypostigryateory DNs Uit feh - ©42h3%84 B+ Mackatlatseand
cRfortkr &L ROSY laPég ﬂ&%e@@ﬂco%pﬁml&%q&ﬁhg‘ﬁxbgﬂﬁ&ts on a limited number
structures related to chloroquine' "and quinacrine. 10
ofSnMARYLIBHINEHHE] PIUERRCDNNT bere piresterns relatadetnchiorpgugne and
based, in part, on the discovery by the applicants
YRS nunber of smal | nol ecul es, sone previously
known but distinct fromthose described by Macfarl ane

et al. and by Tob medi at ed
i munost i nmul Ztt (o] y%ymgﬁ%ngméNﬂ&flhe conpounds
i Nhitetpreski? ifvedion is@seANth pﬁ[’teodlﬁlgfdiblcox%iy bﬁhﬂe *ap{)mfaﬁtstaﬁat a

i nrune ~ stimul ati on. Conpositions and

nugebsr of syeadl mele@iles, ganee RISWPYALY kepwn bty #tﬂlfwtrf@m mszﬁm@cscnbed by

M§£f¥1{me%t hOkhd 14" Ve rf:pala-an &l&r “ﬁL‘Romeﬁ%@ uﬁﬂ%ﬁa@&? signaling.
and net hods thus w || use in a unbe

Meny ¢fi thetorapshdsciahibi rTsL,R $lgmi|hagl arnbarassq@daiﬁ mhzb;mw efammune

stmﬂx‘?a'E ﬁ g:”% H‘s?%rl]éeh%%g %ﬁto% 8%%!8@ d}egegﬁgﬂeﬁﬁsaﬂﬁfo H%?Au‘{ﬁr%l une

stﬂuﬂaﬁﬂommlﬂﬂo%ﬁd th |os. dSiIch cortipesiti@saas nfethods thak wilh ﬁnd’ use in a
ion an al so be used in nethods for th

e AP APP PR RB LR 2 HRaPTASEEh AR b mplhods for reating

coRfitie NS 1B nivavted MhiGh e HRNRRY, @1k AR adatory hdd autoimmune
including a variety of i nf| anmat ory and_ aut oi nmune

digpirdasy. dBescompositiprs of fheinyeitinn cgn dlpsbovsed dtmethgds for the preparation
oméd%ameﬁé fANLE ROthd hgadn@gt &%Qﬁ&mﬁmoﬁvﬁggmtg%,{téoeﬁxﬁﬂ&m activity,

core structures conpared to those relat
xndhmog@qamﬂgoamﬂmmumhmxamh%ﬂdgmnmcB@dmbv 25 Macfarl ane

W t ﬁbﬁ/{ls ab'i)err? og%yg F}c&v?ggg la%rtrpn%yec&teg Byvfgns?mklarng%llbseauen% 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 inhibit 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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any theory or nechanism it is believed that the small
nol ecul es described by the present invention affect
i mune stimnmulation via interaction with a TLR More

L arly, it is believed that many of |
“‘ﬁ@?@@ﬁﬁés descri bed by the present inventiaﬁﬂﬁgﬁﬁgw%Q”J
i mmune stinulation via TLR antagonism |In particul ar,
it is believed that nmany of the small 30 nol ecul es
described by the present invention inhibit imune
stimulation via TLRO antagonism WD 2005/007672

PCTAYS2AQ¢Hn0A 8drkin aspactd fr@videymathbdmuseful fesraltaring TLR-mediated
aspects provides rretsf? for alteri

ods usef ul .
sighabagreicanasiepds of tha ANveRRED app, Bl PBRE 5t it flgable do glter TLR

g sef ul Loy deah 1 EBR g deort T Rabipealing lagbnist. For
m%ag?cg R S }Sér}g%b?)}égertioﬁts‘rlg%r])onse 1tg 0.a rs %Ii t %l em.TL n.l ,
exhinglatle atetibiReani tgrvatd togreaipasiod @ vapy © %%gﬁtﬂ“é INVOHRe
R RED) 3515 S Rbrefyrich. UL Pt discase

nity, inflanmmtion, .
(GRHIDH! ectits bEPIR, capteaf dndrieyrenbdafiviengy-afenaralss methedgpseful in the

di séase (GvHD), infection, se S c _
i ot Br By MBS BT Ty ST o e g et
reieEt?cf}xta ORDEvED vl l'&ﬁipt&y%ﬁﬁallinﬂbrl]éﬂu‘i/eis Rigat fimtihzi't TRmigdjated signaling in

ATl ammation, allergy, asthma,. graft rejecti .
ookl wil it T g s T wEubiod ogimiy FRpFgH, b8 octul in the

TLR nedi at | | oN8fekfbn, EAREO BSEiIniBuRsiditmiy|véll BnRloy small
tf?%“ﬁ%fﬂgg%‘%ndﬁﬁ’ﬁ?g’.ggﬁg iqgfgebg?gnéni.st.. General ly,. @grtﬂﬁgﬁ i In
m_ldfef&fllbﬂ ;hh«auginentMR-méaigwé mgn@ifngcl? mfp?lilssﬁ%af‘i‘}dl Svirig 1EAne-

|n_ect|on cancer, n | fnaling in
sospRenanca e PGS AT i RO R Plo B Tk rhedtisy g
re:s,;gbn%%paoﬁ@@ug&da)rsmiRt@gﬂaﬁngaganisit.gmmeumm@ e methods can be

stances_the nethods can be used to inhibi R ligand
used ooriedi I IRE-FReia e S S PRI i na'?%gs%%%gﬁeg’?gT%fR ganc et
4 RARRGAY ok Sh oAl ndGneg i méthodsvan barwsida inilbar RrprROe
met fods tan be used to |ngi| b|tl TLR-nmedi at ods.can be used
TLRAnehaed imhenosimuiationig)a sHgertn P AUPLIEE S & 'ﬁlitlt-ﬁ o

| J : LsRahiuRsioR gonimlect. | In seowEnstansesthe msthodss
tq ARG K Ll BpdlSlusior bjec

ods can used to inhibit or

ronot e .. .
© Al weed icainkithit anfromosastipylaqry @Hclplﬁ agldsaagicg&d_ reTpr?nieolrr%g sub_] ect.

i'nstapces the.nethods- LS&H 1 fablebiié itions useful
TLR- WEﬁF‘é(F‘é‘l?nil%%ﬁbns SPér:rcuq{%l?i%gn in eljﬁ bj _egt N f?}mgogng 0
FhNH- AR EER trhtiant dhgrritisg. Bamncormositiens efghe iaensiop agguseiul whenever
I'mmunosti mul at ory nucl ei.c_aci d- 3$sS0Gi ; anf or TLR
itdis desiyabletto altgmd LiRnW%‘ﬁ?thgﬂg? ng &Y f%ﬁﬁﬁgg& p%g’ltnéa% ?%\?? Bs
iy 0%41%% %gﬁis{_ FIRLEEMIE (ROFROIShbleaNE cas bE ubed i @neflmds to treat any of a
ert gy

TLR-medi at ed si gnal i ng, The conposi ti £ eiection
viahietyiofi venditiaps ira/pb’ﬂlgsfié*%mm}dﬂéﬁég%?mmf‘?oq, gﬁfag)giaﬁtggﬁe&t L reje .

Al S et e t%ﬂ Si RahRgoddlicie@sPonsrilly, metiotls wiofid in the
TR lf%a“%n’ S gnal i ng agoni st. For ?Xang%tﬁfg tfigh
+sdx8hdnt 6D RditloasinealningauteseRiunty, mﬂaﬁg@]aglolnoz}l o %g

of vl Lo QI condi L] . |t hi T OR FH3HMtEd signaling in
reieE PRt 96}%% 41 eRP ,Smc’ilgt Or%%%ﬁyegr adf t _rl ej ection, fulin th
response to a suitable TLR ligand or TLR signaling agonist. Generally, methods usetul 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 TLR-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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GvHD, infection, sepsis, cancer, and imunodeficiency.

Cenerally, nethods i4seful in the 25 treatnent of

condi tions involving autoi munity, inflanmmtion,

all ergy, asthma, graft rejection, and GvHD wi ||

empl oy small nolecules that inhibit TLR-nediated

signaling in response to a suitable TLR Iigand or TLR
resporisk 36 aTUROH g QR TIR sieiliagakbist. TR E6AE nstis8ésthe sMall Bfdlecules

treatment of conditions Involving infection, cancer,
can beyyrgd iimrAneéRstp dnipid or piomoteFhRopediatad immypostiuletion ihatsubject.
In son@ﬁ?@@%eﬂ#{%ﬂ?ghﬂ%gleﬁ %&g@é uégrgrérln :qu{se?rgoﬂgg zﬁ} %)112 TER-mediated
immunedtieauites matnsubﬁ:ctu SIedonnB isstaneédhe sinall mdiednids can be used to inhibit

.nqgronote TLR- ne |ate3 % in response to a TLR
an iminugostimyjatory puclqig acidasspe é%rﬂe nsq 11 YRSt nst ances t he
S iRal featlR! SAHE SR s&RMRRLS ¥tk ﬂn@th@ds’T@fttHé’ g’lv'éﬁ’tldm&lme combined
~ TLR-nedi ated |nnunost|nulatory signaling in -4-
with adedpisinafiontaf addifioral agg@tﬁdo @nhlelve Rysgrgwi¢ elfert ag (Tthstnedlated
immurslc())strtrlﬁl%)uggtsc%lalrk% e stFmﬁcaHP W ngriegs ﬁ:flﬁgg&ta ﬁ%ﬁgg &d }lilesreelgl hla\r/]e geen

dlscovefﬁﬂm&ﬂebmﬂai dieéetiyrind tiuskiiRefly affédd TERIBearing calls; %, taAl gen-
smal | ol ecul es can be used in a nmethod to 1 nhibit

presenfing cHei{ AR &3> SUCH?EERIS E3in used dhconiungtion piitkadditionakaggats which
inst b
T S R e
introducﬁsaansimnjltemmodAkltcayﬁrEaltvntmnoett twvh daE:thsemate iinmtmntylanm acquired
t hods, of the i.n e conbi ned . wit

n

immuly; SReE PRI Eb R RuRAP B SR peayired immunity, the

cmnbﬁmn@{gﬁﬁt@ﬁmﬁﬁggﬁkmgngLR- nmedi at ed i nmunosti nmul ati on.
More specifically, whereas the agents described herein
have been discovered to affect TLRs directly and thus

diar f :

o SET Ul B S escht RBERH S R8: s ofls sorfiiuh @ Fihnula 1x
conjunction wth additional agents which affect

non- APC i nmune cells, e.qg. R1oT | ygphocytes (T cells).

Such an approach effectively “S§fitroduces an

i mmunonodul atory intervention pt two levels: innate

i mmunity and acqui r &d ann Since innate inmunity
is believed to initiate Ar t acquired inmunity,

the conbination inter ynergistic. 15

Accordingly, the pres Avemt1 on frovi des the use of
a conmpound of Formul a IX’; O~ /RO R5 N R6 OONR7 N
R2

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 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
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R8 Formula I X 20 wherein R2 is a substituted or
unsubstituted | ower alkyl, aryl, aral kyl,
het erocyclic, or alkylheterocyclic group, each
optionally linked via N, 0, or S; wherein R5, R6, R7,
and R8 are each independently4a_hydrogen atom a
hal ogen atom a substituted Of “unsubstituted | ower
where® RY0 is 2ipdrogedl bk yloweP Sk oI, @6Y GralRyl, Réterocyclic, or alkylheterocyclic
alkglheterqcycllc 25 group, each o tlonaY[y l'i nked
groupyinghepreparagipn gf a gprapesittpn=Or pse ia a}m@fﬁ@@gqmmsgmg contacting a cell
' i.t.ut | r e
expreS L HE RN AL otasP Abbif T3 o DR Eh Gy P fogvi o
promAO TLR-shadiatel @i ghialindRihQresponee toy:dli gape forahe TLR. ower  al kyl ,
aryl, aral kyl, heterocyclic, or alkyl heterocyclic
group, in the preparation of a conposition for use in

a € A dn§oR i of ABE Rt i i d |
PSS BLOR ARG 0)R eblon BVESELI ot
compriisng coritadtinigian isylate¢h relhertpeesFinR-arfblcR sithdngiffgntive angotint of a

comp GRS ErbA 3PP g Rt TGP bn i SEhBegh BSponse
to a ligdhd¥orBle@aR. conprising contacting an isolated cell

expressing a TLR wth an effective amount of a
conpound of Formula I X to inhibit TLR-nedi ated

[ i 3 ' [ [ o a ligand
t QRS TR L R Afholbld SEPRIRR L° e of a
compound of Formula I X RI0O~ R9 R5 N R6 #N N R7 R2
R8 Fornmula I X /5 wherein RR.1IS @ Substituted or

unsubstituted | ower al kylgs aryy aral kyl ,
het erocyclic, or

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 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 élkylheterocyclic group; and

wherein R10 is a hydrogen atom, lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic
group, in the preparation of a medicament for use in a method comprising administering to a
subject having or at risk of developing TLR-mediated immunostimulation an effective
amount of a compound of Formula IX to inhibit or promote TLR-mediated

immunostimulation in the subject.
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al kyl het erocyclic group, each optionally linked via N
0, or S; wherein R5, R6, R7, and R8 are each
i ndependently a hydrogen atom a hal ogen atom a
substituted or unsubstituted | ower alkyl, aryl,
aral kyl, heterocyclic, or alk%Eheterocyclic 20 group,
each optionally linked via N, "0, or S; wherein RO is a
hydp Se8NaR iR Thedbtaddt bk R 18F uddng 4 RsdihdddddthrlstY¥ddministering to
alkyl, aryl, aralkyl, heterocyclic, or
a subjedtibpy ingtos rbiiskcot developing; TLdhthedhatadammuRlogsimylatiom wol e ffgmsive

amouf b5 SL o £yl BB BB v

subjediedi canment for use in a nmethod conpri sing
adm nistering to a 25 subject having or at risk of
devel opi ng TLR-nedi ated i nmunostinul ati on an effective
a t: F hWRE DIt or
prﬁgg%tlsé %_?_Er magi g?% eqlrf%Tcgn s%ll%n% a(%rﬁlggyﬁ t he
subject. - 4b In particular, the nedi canent may be
for use in a nmethod conpri gj,Ng ag@gm nistering to a
subj ect having or at riskmof\deVéloping TLR- nedi at ed
i mmunostinulatio an effecfive | amount of a conpound of
Fornmul a I X to inhibf% zm-ly‘= ed i munostinulatio in

O

U >
the subject. 5 There ivi ded the use of a
conpound of Fornula | iw“ R9

R8 Fornmula I X 10 wherei n R
unsubstituted | ower alkyl

R5 N R6 #N N R7 R 2
i 3Na stdesti tuted or
aryl, aral kyl,

heterocyclic, or al kyl heterocyclic group, each
optionally linked via NFOmuwIXS; wherein R5, R6, R7,

L B M o IR 1 W

alkylh@tdfydycli@gyup, ﬁcﬁ'oﬁﬁbnall@ﬂt&é@%&cﬂl,i G, or®, _ _
al kyl het erocyclic grqup, each optionally Iinked via
wherepp Rp, Rg,R’G.and R8 are each independently a hydrogen afom, 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, in the preparation of a medicament for use in a method comprising administering to a
subject in need of inhibiting an immunostimulatory nucleic acid-associated response an
effective amount of a compound of Formula IX to inhibit an immunostimulatory nucleic

acid-associated response in the subject.

In particular, in any use according to the invention, the subject may be otherwise free

of symptoms calling for treatment with a compound of Formula IX.

In particular, R2 may be a substituted or unsubstituted phenyl, naphthyl, phenanthryl,

styryl, azabicyclooctane, or azabicycloheptane group.
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15 wherein RO is a hydrogen atom substituted or
unsubstituted | ower alkyl, aryl, aral kyl,
het erocyclic, or al kyl heterocyclic group; and wherein
R10 is a hydrogen atom |ower alkyl, aryl, aralkyl,
het erocyclic, or alkylheterocxcllc group, in the
preparation of a medi canent fof "use in a method
CePArtisiIng RGBS BldnyY nhphtayl §l§’é?1laﬁl‘h}yll diyryedatfityclooctane, or
i nhi biting an i'munostinul atory nucl eic

azabicyelodiepieragrionp sebstitierbwith oag OIZIDO@f gubsiitnend geonps seleesed fom the

erour EOAFEHE 30 BT, 4 it BOhR b SOIILERR T Bfef oup. an

alkylapdtid gﬂmbax dialkylafiyio gsgipas c;zuhdlangnct groupea halygontdten, aridey
subj ect nay be otherw se free of synptons calling for
combinaaon Werfefwi t h a conpound of Formula IX. 25 In
particular, R2 may be a substituted or unsubstituted
phenyl, naphthyl, phenanthryl, styryl,
ahapnruyldhloﬁdtraabebe @phawamapl}&hylohmmeylgstynyp azabidyclodctane, or
phen hth henant h
azabicGR{ahpiind oy Sy e wfin BRg BY mor Sb Ry seiP AEePb gt the
group RS tidglifed Ayl inidoraip, Bk ylsEbl dr\g))andh @ﬂcﬂﬁ: amino group.
selected fromthe group consisting of an al kyl group,
an al koxy group, an al koxyal kyl group, an ester group,

T LA il B AL KRR A, Sk .
pyrrolﬁdmds enfup, dminpdadolyd wratp, a pRridy\grde, ar ph&mpﬂqlmﬁ gpdiphyl |

phenant hryl, styryl, azabicycl ooct ane,
azablcycloheptane group substituted MAth one or nore

S Wﬁir’tﬂ:ﬁlﬁp ROGhHPSa %sﬁ%&ﬂali*l%ﬁﬂ%‘%lec%% %ﬁbﬁﬁ EdMisting

of an al kyl am ro group, a dial kyl am no group, and
of a cygliclangnagrave, gr diplami® greupardiplsplasino ghowp.dyoili nheam thoenyl,

RR [ ridino group, a
azab‘%;"f)o% Wn‘%%r ou %iaﬁ?(gg@gﬁﬁ 10‘39%5%? a pyridyl
group, or a nDrphollno group. In particular, RO may be
a substltuted al.kyl sel cted fromthe group
'%y%,rp

chB#EEYiaG thegycye a'é“ l&m&?fh i3 PROIRYIC HUE Wp%ﬁlﬁl%gfoup’
pyrrolgc[li?')é)l Broud, £H AhikYd oM fSud 59?}ﬁdylf%1‘61)’d or RRARIMHolinb &y | .

azabi'cyci ooctyl, azabi cycloh , and any .cormbi nati on

thereof. In partlcular t he cycllc am no group nay be

api Z|no er|d| rou a r Q
glhga%?lc% ar, Ie%gi: azo 8P be g 9|a%én} %rﬁip’ﬁ}/(gplaglbe arflydrogen
atom.nor phol i no group. 20 In partlcular, each of R5 and R8
may be a hydrogen atom and RIO may be a hydrogen
In one aspect of the invention, a method of affecting TLR-mediated signaling in

response to a TLR ligand is provided. The method according to this aspect involves

contacting a cell expressing a TLR with an effective amount of a compound of Formula I
R5 A R4

A p
~ R
Y
® 2 |
Z
N .
P S re

Formula I



atom In one aspect of the invention, a nmethod of

affecting TLR-nedi ated signaling in 25 response to a

TLR ligand is provided. The nethod according to this

aspect involves contacting a cell expressing a TLR

with an effective amount of azgonpound of Fornula I RS

AR Il RXRIU2 ~nz RRRB3IB2R3I I .1

A" Formula | - 4d wherein 2 is a five- to

seven- nenber ed honocycljc or heterocyclic ring _
wheregih % RVedg Rosh-membared hpmosyaie of ReferosKdicH NSy WhRtsieeach of X,
¥ and FATIReFeaRhly B i 2 et D3 bl ato BN 3R gen
atom () amchabdlfuriatah (S)esndawhéremsB2 opteonatlp mchudes helebst dné rtom

C N 0, d Sowherein 1.and 2 are. optionall ridge
selctff, T3 (N A0S FRFES d gm0 Qo Fp oA E PRUEA R ) forl S e 1o
sevenh@hbdred Bag 0Dt waeR!d B3 bpedriade snchiides @bRhst @A€ aRhP$Blected from C,

selected fromC, N, 0, and S, and wherein when Ais

N, O, @ad Botnd whgreingvhes A jqarbiing ) isairariding; wheicinapptjonally includes
i ncl udes WD 2005/ 007672 PCT/ US2004/ 019714 -5 an
unsat urated bond; wherein (3) optionally includes an
unsat urated bond; wherein R2, when present, is a
hydrogen atom a substituted or unsubstituted | ower
al kyl, aryl, aralkyl, heterocyclic, or
al kyl het erocyclic group, optionally linked to Z via N
0O, or S; wherein R3, R4, R5, R6, R7, and R8, when
present, are each independently a hydrogen atom a
hal ogen 5 atom a substituted or unsubstituted | ower
al kyl, aryl, aral kyl, heterocyclic, or
al kyl het erocyclic group, each optionally linked via N
0, or S; wherein Ais an atomselected fromC, N, O,
and S; wherein each of A", A", and A independently is
R9, -NROR10, -OR9, or -CROR10, wherein RO is a
hydrogen atom hydroxyl, substituted or unsubstituted
| ower



10

15

20

25

30

al kyl, aryl, aral kyl, heterocyclic, or
al kyl heterocyclic ;group, and wherein RIOis
optionally 10 absent or is a hydrogen atom | ower

woZ%oE%iovm?ryl , aralkyl, heterocyclic, or PCT/US2004/019714
y

heterocyclic group, to inhibit or pronote

TLR-nedi ated signaling in response to a ligand for the

TLR. I n one aspect of the invention, a method of

i nhibiting TLR nmedi ated i mmupostinulatory signaling is

provi ded. The net hod accordrﬁg to this aspect of the

151 L0 BN RN ARLILAS 28 BSdrhraR¥ BHAS SHHREIPR2, when
an']"ﬂfgln\[/}u&??%%@r’]e ?Péct(i\is% am)uy’rj:l?l of a conpound of Fornula
présentais aphydrogetedombosubstittied pniisbstitatedlomer alkylearyl, aralkyl,

| munosti i atory.. signaling,n: - I @RLein R3
neteevpireomt Ry nerSiabiic BB PR Tk EERZNE N, 815, 9En k5,
RATRENRE FOf, af R&Gitien grebedR; are eichtiedt p@Gientiyma hydsogematam,adrelogen

in a subject. The nethod acgc rdiln 1%01 i_lhi S .aspect
atqmye subssisEed Frinsuhsipfeddeve Y TG PTRENS) Bet
alm}’eile'?&ggﬁc @buf, leddh df)ftioﬁﬁzﬁpglrﬂl&i g NTIORoBghviéreid A is an atom selected

Ifmmunosti nul ati on an ef

ctive anpunt of a .c f
fraa €l @, dnd Savhpreindagiedl Ab v eandidy  ndgprndeRtlygs ﬁgf%ki@?ry"o, —OR9,
THRoARMl alash | QEQH@% | |, Rfdrbiy 1t RBstitiel 8F nsuBRitdtbelo
Ori—ll’?ggn ﬁqaﬁ‘ el%gn iéne a plédcg{%l %@yﬁﬁg(gsgya’ me%thod of.nsu _lu . e
alltyhicyl] drhlkgl; Adt@oowetic atr ety heterasidlst graun, and wherein B0 is optionally
subj ect he net hod accordi ng ' C -veli
absspt bk PO D0 Bl 0 eyt PR RARC b fityboeycli
gr&ip, & inhibf lor Plonfdbey/Fll Riieditellsitnatial iatregponse to a ligand for the TLR.
I mrunosti nul ation an effective anmount of a conmpound of
Forrmula I, as provided above, to inhibit TLR-nedi ated

| Mmyness Asﬂ%& @thrih\jeﬂti&rb?n%m%ﬂnhi@@né TLRAdag@ECt t he

i nvention provides a ne od of inhibitin

iminmmostosltony| sianehing is prrvidedc The mathad SRFdiR D ‘?gsawﬁ&%f Py

. a subject. The | ol itHinSefRePRCAm ANt e
m%%%kwg;; %BS;‘@?@CW%@Z% &%} gglikjm -6 i nvention t_.
compoatdveF oardlulia i as pervided abeveatosnhipis L Rr-mediated ipmurgstipulatory
.treatnment an effectiyve nt of a conpound of

signglipg Andesponsgdo 6?‘8%“0‘%&“@@3& to inhibit an

I mmunosti mul atory nucl ei ¢ aci d- associ ated response in

the subject. In one enbodi nent the.subj.ect. s ..

ot R RSPt s BYeTBgRBOGIHES EREORG! FUTNEE dhBsTed
intM3s B O 2500AH AduEct FOhHeod acdofdinh® thighagsbcnahe invention

according to any of the foregoing_ aspects ﬁfeR-th

involvesj admimstering to2 subjcethayias ob#disk 3f dgvgloging m::’ﬁ"&éﬁded
in%tpr%ﬁtir;lmat?or}xeanequgtwemt\m{ 88 c%HﬁSBM Hotm {14 Roidled dBove, 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 , 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



10

15

20

| R AR3S Ol Y R7T\ RR RBRL 10 Forrmula Il wherein

Ais chosen fromC and N, and R1 is a hydrogen atom a ‘

hal ogen atom a substituted or unsubstituted | ower
woabdsyb7s7ar yl , aral kyl, heterocyclic, or PCT/US2004/019714

al kyl heterocyclic group, each optionally Iinked via

N, O, or S. In various specific enbodi nents the

conmpound i s any one 15 of conpounds 455, 470, 564,

568, 593, 607, 612-614, 619-621, 636, 685, 875, 878,

890, 904, 918, 939, 944, 1039, 1050, 1132, 1241, and
invigtdon il St @thdinmidiatingtoa shbje@ih nkdtl cfRactetrdaadenvan effective amount of

according to any of t or egai ng. aspects af the ..
a e B omvlf b s v ahove Bymingi s S rsTBulSeT ppigie ic-
ass@&gteﬁaﬁ%gczps@ri'r?th@"sﬁﬂ]écie! ected fromC N, O. and S. In

one e I ment A

| I's nitrogen, 3 is a six-nenbered
ri nkp ormrechbBdiniest Be subiees ircotberyisgifies of synmomp ealling o5 tragfment

'tilgs FornquaIJFII Iﬁ RORA | R NRZI R7T XR2 RS R1

with & SomPEq 7 ARB™B 05/ 007672 PCT/ US200- 4/ 019714 - 7
wheneire eRlbotBneat fgdrdirgetn any ofthe forbgdingy@peds ofthe mvention, A 1s
_substituted or unsubstituted | ower. .alky aryl . «

nisoeeh w () e BieRgRIerEd g 180R PRECUPGRYS roriiph s Formula

each optionally linked via N, 0, or S, and wherein X
is chosen fromN, O, an? S. L cegtain enbodinents X
is S In various specifiic efbodifents the conpound is
any one of conpound 49,r313, 399, 5
529, 576, 693, 797, : listed in Table 6

bel ow. In one enbodi accor di ng t,o any of the

f oregoi ng aspects @ ’ ~ Ask:s  carbon, (3)
is a six-nenbered ring, Jand B3 is{C or S. In one
enbodi ment the conpound®s Fornmufia |V

Formula Il

wherein A is chosen from C and N; and R1 is a hydrogen atom, a halogen atom, a substituted
or unsubstituted lower alkyl, aryl, aralkyl, heterocyclic, or alkylheterocyclic group, each |
optionally iinked viaN, O, or S. In various specific embodiments the compound 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
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 embodiment

the compound is Formula III

RS R9 R4
R6 N R3
R7 X R2
R8 R1

Formula III
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R5 RO RA R RB RT XR2 10 R8 RL Fornula IV wherein
X. is Cor S and Rl is a hydrogen atom a hal ogen
atom a substituted or wunsubstituted |ower alkyl,

wo%&é}oom?{ al kyl , heterocyclic, or al kyI het er W&ézﬁoummu

group, each t5 optionally Ilnked via N, O,

various specific enbodi nents the conpound |s any one

of compounds 43, 294, 340, 346, 348, 413, 491, 917,

1015, 1042; 1158, 1287, and 1337 listed in Table 7

bel ow. I n one enbodi nent accdrding to any of the

foregoin spect s n [
ey RGPy BT BRE hnp s gl AT Wb ol RS e aly
aryd 2 1Ry, Rdt@Byclit mr@tk@lhﬂfér(mlyﬂﬂrgrnmlemﬂimtlooﬁb'dmkdd vigN, O,or S,

Formula VRSROLRA | ::'z': AR RLE
an OO OF RO AIISB: HiS P AR SRRBPTH s d i
sp&ﬁﬁé\edl%%ﬁémsdﬁ%wp&ndl\é ar.on@bf SmpvrddF$3, 68, HShy@r BLEn99,

atom a hal og atom a substituted or unsubstltut ed
529,66 6934 K3, 84 apd 84xkigeddip Tabledr Retykyclic, or

al K el edth dinvk@id, A is
1} O SRR o PSPCRLATAL Lol e kil
caﬂbSn E(_),/xs anx-mémboapougdad B2 is @4r SO oremnbogiment the compound is
g_ﬁ@ 013, and 5 1352 listed in Table 8 below. In one
Fo él nment according to any of the foregoing aspects
of the invention, | and 2 are unbridged by B3, Ais
carbon, and A" is -OR9. gd n oge enmedi nent the conpound
is Fornmula VI RO R5 O|R4 : ' ::

R6

R7

R8

Formula IV

wherein X is C or S and R1 is a hydrogen atom, a halogen atom, a substituted or
unsubstituted lower aikyl, 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 R9 R4
R6 A : R3
R7 X—Y R2
R8 R1

Formula V
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10 RB R1 Forrmula VI wherein RI is a hydrogen atom a
hal ogen atom a substituted or unsubstituted | ower
al kyl, aryl; aral kyl, heterocyclic, or

woabdydohes erocycl i c group, each optional ly |ipd@sébao1die

0, or S; 15 and RO is a substituted or unsubstituted
| oner al kyl, aryl, aral kyl, heterocyclic, or
al kyl het erocyclic group. In sone enbodi mrents RO and R4
are united to forma lactone.,, In various specific
enbodi nents the conpound is'gﬁy one of conpounds 65,
wiédh X%nd% a.r%gﬁoh ip@\%@ndeﬁgy C, Rl,géz, o9 and R1{Gs a ﬁgcﬂ'ﬁ) ehboln, a halogen
and 1308 listed in Table 9 below. In one e od%nent
atems @cmbiitivged or unsybseitutedheweiorled oirnlgaralioyb detgrasyclicher

Sl HELIOR, ¢y RO ST By

embodiprusdhd eompeundrislaay Whé ofRbpouiRB TR574\99 RMIREAIR388,RV1 3, and

x Fornula VI1 WD 2005/ 007672
1355#$ﬁ§§&§§% % -9 wherein RL is a hydrogen atom a

hal fgait eaitddiment seddsding tatagid oDthe Yoregding hdpudteolf theWention, 1 and 2
aral kyl, heterocyclic, or

al kyl , aryl, , ) . ]
are YL YL Sioar g A sk pioBhambgdimendeicapmngung is
FoRnul®%1S. | n various specific enbodi nents the conpound
is any one of conpounds 133, 267, 312, 457, 5 and 510
listed in Table 10 below. In one enbodi ment accordi ng
to any bf the foregoing aspecL;@of the invention, |
and 2 are unbridged byrB3, &is garbon, and A" is
-CROR10. I n one enbodi ngnt the conpound is Fornula-
VIII RIO R9 R5 CF 24 :

R7

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 viaN, O, or S;
and R9 1s 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 invention, 1 and 2
are unbridged by B3, A is carbon, and A'is -NR9R10. In one embodiment the compound is
Formula VII

R10 Rg
R5 N R4

R8 R1

Formula VII
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Formula VIII wherein RI is a hydrogen atom a hal ogen
atom a substituted or unsubstituted |ower alkyl,
aryl, aral kyl, heterocyclic, or alkylheterocyclic
woHofRregach optionally linked via N, 0, or gerydaoddiors
various specific enbodi nents the conpound 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 I 1 below. In one aspegt the invention provides
a nmethod of affecting TLR-nediated signaling in
response to a TLR ligand. The nethod according to this
aspect of the invention, involves 20 contacting a cel

wherepr Bb i antty dsog®h Rowi, & halggeredtomca substityisd ghpnsypstiquted lower alkyl,

0 nd.of F I 1- : : ;
T L T L G Y
In vadupbsscHicrenddinsenss theibmtpound éschny oneinfegpeoindst 184, 26Gwel2, 457,

alLkyl, aryl ral kyl, heterocyclic, or
an%ﬁ“ih%%k@ﬁ@évgpﬁfhé?oup, each optionally linked via N,

0, ®f one enMdBinRinDadd8sdingho alR/ of B Eorkhing@dsPe®Bsitthe invention, 1 and 2

i ndependently a hydrogen atom _a hal ogen atom a .
aregpbsdged tyeddB, dr is garbom nd Alise®RIBMEr In gfegpbodigpepf the compound is

, heterocyclic, or alkylheterocyclic group,

Fo@é@ I§%ﬂrgtionally linked via N, O, 5 or S; wherein RO is

a hydrogen atom substituted or unsubstituted | ower.

al kyl, aryl, aral kyl, hemﬁ%pc @l ic, or

al kyl het erocyclic groupgs andcwher&n RL0 is a hydrogen

atom |ower alkyl, aryl, ar & het erocyclic, or

al kyl het erocycl i c " 2 o1 ?- RE)rom)te

TLR-nedi ated signali resp o a ligand for

the TLR In various C ic e nts the conpound

is any one of conpolUndSy751, 858,Y2000R2and 2001

listed in Table 12 below. 10 In dne aspect of the

i nvention, a nethod of [hhibiting"“TLR nedi at ed

i mrunost i mul atory si gnal Fagnils VPl ovi ded. The net hod

according to this aspect of the invention involves

contacting a cell expressing a TLR with an effective
whefeRbRY isof hy@irogen i) athaloberFnomia subbtituted r pnsobstibated lower alkyl,

above, to inhibit JLR-nedi ated i mmunost.i tory ..
aryl, aralkyl, heterocyclic, or al-[(yﬁleterocyéﬂc group, each Optnorrl'%f}ya}m%ea/ viaN, 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 RY
T

R6

R7 N R2

R8
Formula IX
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15 signaling in response to a ligand for the TLR In

one aspect the invention provides a nethod of

affecting TLR-nedi ated inmunostimnulation in a
woubi/@et, The nethod according to this aspecpcistohEioris

invention involves admnistering to a subject having

or at risk of devel oping TLR-nedi ated 20

i mrunosti nul ation an effective annunt of a conpound of

Formula I X, as provided abovg inhibit or pronote
TLR- nedi at ed i nmunosti nmul at i R- |n the subject. The

whBMENRD R1 substiAR&d é}stﬁﬁﬁgsnﬂfe@%\dﬁsall@l rﬁ?}lhﬁﬁikﬂf heterocyclic, or
Inhibiting TLR nmediated immunostimulation in a

alkylhpiericyclitrgoupeeasb wptienadly dinkey vioN: Qi & Sasheretn B9, RGR7, and R8
a%g%é%%ﬁ%{%n%e?lﬁy :asrﬂif?ljggagat&grg B1Ggeti .r?t)&g ra}tggllasgttuzﬁpér%gub'stimted lower

evel opl
alkyrtrmymatdlkm,l heterenyclan) opdélkgbeteroeydicgnp, @th aptomalbolimedofa N, O,

onBrthean KO it TS e P SE I Sranr B G ey 2 pratio

h&&lerdlic! dialkylhéRridyOlic o, iafl® $/hérelieR 10dsla ﬁf'drbgﬂ'ml dvorh,i loger alkyl,
an |nnunost|nulatorg h30 nucl ei ¢ aci d-associ at e
yli

ary b SFad dheferPoyclic, By dkylhetqmey e Erye: tae@b?laPrrfgowate?%%medlated
sxgﬁ‘a@ﬁgtm REpdnk€to 4 l([)g‘féﬁé‘?dr% TIW OlnBsio @it Afis tRbbdiGediOttR

i'n need such treatnent an effective anount
ccmﬂpqn@d 2005 000 FEPEpROTIsUS2 (R5842 8P0am 12001 kigtedy inckablrolZriglow.
of Forrmula I X, as provided above, to inhibit an
i mmunosti nul at ory, nucleic acid- associ ated response
i n tineons adyeetatf the inventione methabofihibitihp FLRubedated | s

. otherw se free al | i for tr ment it h

A PR OTSER. e el st g sspect o he

' mbéﬁ(ﬁ)ﬁtlhx%mveﬁ Eéﬁﬂl&iﬁg a%el'l@iﬂﬁ&gmgfa TAfR Witk hlﬂ&fe-EhPe amélingbeg
nalln response to a TLR |.igand. The net hod

CoRSRERE PP Iy & prepided atghe.th bl Bl msfiatedy pmpggstimulatory

sigRMhA Gt feffbnse 0@l lIgafX R @RI @ TLR with an effective
anount of a conpound of Fornula X R5 R4 R3 R6 *R2 R7Y

10 R8 RL Formula X wherein each of R, R2, R3, R4, R5,

: v ﬂ %?Q L 80t
o e S SRSl AT A
imthusyobtimalatidn inarsabjkstl Thhetethod aywirdiog tocthis aspect of the invéntion
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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15 al kyl heterocyclic group, each optionally Iinked via
N, O, or S, to inhibit or pronote TLR nedi at ed
signaling in response to a ligand for the TLR In
Vabiaus,specific enbodi ments the conpound | _
Woo@B‘é@z%c%unds 431, 583, 586, 792 and 830 I GL R
Tabl e 13 bel ow. I n one aspect of the invention, a
nmet hod of inhibiting TLR-nedi ated 20 i nmunosti nmul atory
signaling is provided. The nethod according to this
aspect of the invention invblves contacting a cel

expr essi a ' ; ' . . ST
SRR e, A BB LSS A SRSty i i
as$ddratededsmineslinithenb@st | nul atory signaling in response

to a ligand for the TLR. 25 In one aspect the..
| v PO AprR e swbiret in eps et g Al os ramen
with HebRAPSInG B Fadnh@A(.N @ subj ect. The nethod according
to this aspect of the invention involves
adm nistering to a subject having or at risk of
dev i - ' ¥ [ i ; ‘onaline i
cf f anht Bbed F FRELR) Bibyid ST HRREH oPMah €T Rincdicted signaling i
refgponsd Wed Iabbgand. {Toe methofl bécording torthisraspectif Freriptintewimvol ves
i mrunostimul ati.on inothe subject.
cop TS e R e LR 3 el ke aminrct dec RO AER e Formula X
provi des a nethod of inhibiting TLR-nedi ated
i mrunostinul ation in a subgect. gdhe nmet hod accordi ng
to this aspect of the inveption| involves
adm nistering to a s@bjeciNavifig arRat ri sk of
devel opi ng TLR-nedi at ed f/.\iﬂl‘ W{;ﬂ ation an
effective anount of a o&/o Formul a X, as
provi ded above, to g Refedivat ed
i mmunostimulation in the spbject. In one aspect the
i nvention provides a methog of Rnhibiting an
I mmunostimul atory nucl ei goggiigxassoci at ed response in
a subject. The nmethod according to this aspect of the
10 invention involves adnmnistering to a subject in

need hpbreat f | hvdBoge
K e A e
hatdgeh amont) astbstittak @nypsubstithed ¢overs iatkyl, agd aeallat] dettaresyplon oe

in the subject. In one di, e he csubject i . )
althrar i ERe SFh BB R R g 5 St of frompte TLR
médiSedRphEMAg O rekPdnstitoa ligand for kit TR MSpeGis spbefic embodiments the
i nventjon provides a nmethod_of affectj TLR- I a
cogRgmed A5y bFF OSBRSS 46 e %%29%@%1‘%%“?%@ Fhelow
according to this aspect of the invention involves

contacting a cell expressing a TLRwith an effective
anmounonefspacted theouvedtior, amenthag 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.
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R RT RSN RBI YRL CNR2 R11 R12 20 0 Formul a
XI' wherein each of Rl, R2, R5, R6, R7, R8, Rl1, and
R12 is a hydrogen atom a hal ogen atom a substituted
whodissghstituted lower al kyl, aryl, aralkylpcrusao04/019714
het erocyclic, or al kylheterocyclic 25 group, each
optionally linked via N, 0, or S; and Xis C, N, 0, or
S, to inhibit or pronote TLR-nediated signaling in
response to a ligand for the TLR In sone enbodi nents
R2 includes a cycl oal kyl, el Zyl or phenyl group. In
sonme enbodi nments X is N In sonme WO 2005/ 007672
PCT/ US2004/ 01971-t -13 enbodi nents R11 and R12 are
| i nk&He myertiogph pus agpest providesa friethed o mhahiitingrHAaredipted

b AR Bl SRS gt e G

irhdR@s adimidisieBiag td a sutbgdt havinpadrlaenddofliel dopind TLR-nguiated

_aspect. of the invention, a.nethod of _.Lnhibitin .
PR AAE 0 FRRNGRBPI PT Gepg AT 5 Bibsuridedgbove t
inhiit TER i AQGandinbdint Wationiis tRspked. of the invention

i nvol ves contacting a cell expressing a TLR with an
effective amount of a conpound of Fornula XI, as

pr ovtnd(%@_agﬁz@f’ the iﬁv@ntidﬁnﬂr?}i&esgﬁtﬂ&%fqmgiting an immunostimulatory

i mmunostinulatory signaling in response to a |igand

nfideic htid-aFdoRated 1&ponse amasubsgee cThet thethodaceondingrto e sipdetof the

.a nethod.of affecting TLR-.ned ated, i nost i mul&at j-on
PGy O TR S G BTG Pl B R B mount of
athBpoud i Fomiula KNasgryddededbove) it inhibitag ifntunosinhjlacty nucleic acid-
havlng or at risk of devel oping TLR-nedi at ed
ASSATRIAS ESPIRSE MY POFHDIET ef f ecti ve amount of a conpound of

For iyl dhe XnboditheRt BY bulicdt RRMEBwist Bed OF dyRiptddhd calling for treatment
pronote TLR-nedi ated i munostinul ation in the subject.

with@ cpmpedi cfformulaXe aspect provi des a nmet hod of
i nhi biting TLR-nedi at ed

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 XI

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 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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I mmunostimul ation in a subject. The nmethod according
to this aspect of the invention involves '
adm nistering to a subject having or at risk of

wog§¥§éﬁging TLR-nedi at ed 20 i mmunosti nul ati QR1AR,604/019714

ive amount of a conpound of Fornula XI, as
provi ded above, to inhibit TLR-nedi ated
i mmunostinulation in the subject. In one aspect the
i nvention provides a nethod of inhibiting an
i mmunostimul atory nucl ei c at3 d-associ ated response in

a subject. Th th ccording to.this aspect of the
erges R RA b RS Bk g i PP A1 A b isgbereH e, In
vAiRas spetifie WatbodinRaAts MR tompourf it a6y dnefaompaindoB91,326, 1137, 1213,
For mul a él, as_ provided above, to inhibit

conpound of r mul

l%ﬁ?—’rﬁ%%ﬁ?%ﬁtg\d wr Tablsuléibslav- aci d- associ ated response
in the subject. In one enbodi nent the subject is
otherwi se free of synmptons calling for treatment wth
a conpoe aspectiof Berinventionsla me@dwhihdig snblzgrrediated

. PCT/ US2004/ 01971-4. -14.1.n.one he. | i
et R R T R
i“"‘“ﬁ“’ &podRS eodt@tia% dtd bripgasitg a _TnR \:mﬂt drodffeatcoamatiungof 2
:thi s aspect the I.nvention J nyo ontacting. a
coemm%s@?%@g%a .55 ProYide ARV P BRCEALR mediAlsd imyposy mulatory
si%%mgmsﬂﬁsﬁeramm hheRIR.R6 R4 R7 ::':: 5 RI0 R11
(0]

rmula XIl wherein R, R2, R3, R4, R5, R6, R7, RS,
R9, R10, and R11l are each independently a hydrogen
at org, o %@k&mnaénmp vRIADS hlefHdl 88 affctiH) TURShédistb£d
| oner a I, aryl, aralkyl, 10 heterocyclic, or )
imahinpbtietletiacipelshljegr hpmedad Accoptingiadhis pspertnfdhr pyentinn

. 0,, or ,S. .to.inhibit. . t - i gt ' Li

o BB 2 RS P gl gL el o

insipeostinaati@ndncdie cievetamouhieof eenmpomrdt af oemyla Elasgfovided above, to

._conpound 6Q0 d 609. |isted iin Table 15 bel ow

i B RRPBAR SR B Bl R PSR B PR of
inhibiting TLR-nedi ated inmmunostinulatory signaling

is provided. The nmethod according to this aspect.  of
t he The invention in one aspect provides a method of inhibiting TL -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 XI, 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 X1, 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 XL
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i nvention involves contacting a cell expressing a TLR
wth an effective anount of a conpound of Fornul a
XI'l, as provided above, to inhibit TLR-nedi ated
w0 7§0deshki mul atory signaling in response toparikeaNshoriy
for the TLR 20 In one aspect the invention provides a
nmet hod of affecting TLR-nediated inmmunostinulation in
a subject. The method according to this aspect of the
i nvention involves adn1n|sFﬁ%Eng to a subject having
or at risk of developing TL di at ed
| MTRNGSRL 4s ﬁ{e'lmnﬁ& siblRed 4 MemadepatecBhy RLRAAIIHEsiSaling in
“Formul a , rovi ded above, 25 to |n%|b|t or
IESPPRFHO @ TtEFkxg@e@n Elneexaeth@dnm@@mgﬁg ithis psprctioh therieveaties wwplves
5 P /
con\l%)ctl%%ga Jg@ gg&gélnrggf?é% ah &%&g%%poﬁxﬁhof éta h&}ﬁﬁ%tf 'FQHnula X1
TLR—nedlated |nnunost|nulat|on in a subject The
met hod according to this aspectgsof the invention
i nvol ves ‘adm nistering to a subject having or at risk
of devel opi ng TLR- nedi at et -'. o Rfmul ati on an
ef fecti ve amount of a chpou
provi ded above, 5 {0 |n||b|t di ad:ed
i mmunostinul ation in S Yy one aspect the
i nvention provides a @ |nh| i ti ng an
ST 2 at.ed response in

i mmunosdrul at ory
a subject. The met hod accordlng to this aspect of the

i nvention invol ves adm RiocSt eritng &0 a subj ect in need
of such treatment an effegtiyegpount of ,10 a
compound of Forrmula XIl, as provided above to inhibit
an i munosti nul atory nuclelc Cld associ ated response

di he subj.e
SrteWeﬁ %@e H?ﬁg% ROS;’ ﬁSG ;ﬁ n%t]{(;énrgg t% ih ghr] ’ a‘retergéehaﬁa n? dently &,
hydrogemrgoan), ruhadﬁgeﬁatonu laaubstitutedldr unmitetimteddpeatalkyhearyl, aralkyl,

i nvention nmet ho of af t.i ng. < nedi at.ed. .
ret P U SR e goeh iGN Vet Grat Ro bt o
proffofTOR e dided s %rﬁhﬂ@ paedpoife tbagighny R thHeOTLR. NvolaM&ss specific

contactlng a ce

expressing a TLR with an
embQmARts §1e cAmpPEwRsS ﬁ%V o qfsiawawaldxﬂ P1. 6ROy aﬂéﬁﬁg [@ﬂﬁé@ f?ble 15
beld RE R3 0 Y B2

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 immunastimulatory

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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R7 Nz- | R8 A" 20 Fornula XIIl wherein 2' is a
five- to seven-nenbered heterocyclic ring, wherein
each of X, Y, and Z is independently chosen from C,
{ d S, and wherein B2' optionally inc
W 'é)g‘ls?({m@ge atom selected fromC, N, 0, an g&‘ﬁ\lﬁzo@}/omu
2' optionally includes an unsaturated bond 25 wherein
R4, R5, R6, R7, and R8 are each independently a
hydrogen atom a hal ggen ato substituted or
unsubstituted | ower al kyl, q§1 aral kyl ,
het | 3 . QF .
et SHERNpU iy Bl A PG RGBT, TERGfrs
unhmddsmgﬂﬁat@hmmi s@ld{l:&t Theuhettlodaccondmputh ¢his sspeaadf thewsrention

ar ar al hetero Cl i r . .

im eSSy RSB el o Rces gpine Timedited
imARASHAATRI6] aPefitduse ARd1R b9 Z tdmpdifrd off SOmdwmIQ@epioamnbove

| ower al kyl, aryl, aral kyl, heteraqcyclic, or
to whibytl Het-miediatpd immugessigplation dn theseiestn A" i's hydrogen,

a substituted or unsubstituted | ower alkyl, aryl,

aral kyl ,. heterocyclic, or aIktheterocycllc group,

to Imirietsispecthe pm@nmreprfrv_xﬁzewerdﬁtao@@lf ighigiimkian gnmnnoshmulatory
nuél??% gga > socxatet% respogsenLgi as Jec'i h%hejr Jnahoé c\éﬂfl 18 Qs%%&tfo'f the

I'S any one O
invefthn 12 &l Bes aﬁﬂ%steﬂﬂgfltz a sihHgS& in ihé’éHth sdﬂl]tie,atrﬂf&?dn eﬂleZth amount of

and 1 |iste i n Tabl e ... 1 n_one ct
a cPREOHALFOTBHS X0 ALPEHSS oo R B FERGRUT ey Puclei
acit AR36BREHIrE8pbAdeGh theSubjB! | ng i's provided. The nethod
according to this aspect of the inyention involyves

coninneiempodimeat the sybipct dsqthggwise fierohymptems ealingdor gatment
I und of Forrmula XIlI, as provided
Mtﬁg%\gg{po%d ?n%?rg?tgerR nmedi at ed i nmunost | mul at ory _
signaling in response to a ligand for the TLR 1n one
asp ct the

[n one, asaqccl Y ‘I%r{vent(i)o 5395\9 X:% da?x%etﬁoma%gt l%f Tﬁi frrﬁ:?h&eﬁ%lgnalmg in

nas ect

: resm?dshtlfh TR d)lrgﬁhch gr lte@ndﬂlimhacaspmgtto thiis dshert bfithe nItweotlmn ifiéolves

|nvolves adn1ant to subj ect hayin
confelGed GRPIT B A TREITEh BueEHITh GEOIAl B pRpug of Forbia xam
ef fective anmount of a conpound of Forrmula XIH, as
provi ded above, to inhipjt or _pronote TLR-nedi ated
i mmunostinulation in the sDbyébt reThe invention in one
aspect provides a nethod of nh|b|t|ng TLR- nedi ated 20
: hod accordi ng

R8

Formula XIII

wherein 2' is a five- to seven-membered heterocyclic ring, wherein each of X, Y, and Z 1s
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 independernitly 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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woodesed above,

invol ves administering to a subject having or at risk
of devel opi ng TLR-nedi ated i mmunosti nul ati on an
effective amount of a conpound of Formula X I, as

to inhibit TLR nedi at ed PCT/US2004/010714
i mmunostinulation in the subject. 25 In one aspect

eo N
i nvention provides a method of inhibiting a .
i mrunostinul atory nucleic aci d-associ ated response in

' ' [ [ f the
a subject. The method accordijgg to this aspect o
J es adm nistering to a subject in need

‘S&I}‘ ?Ef’tcglﬁgtgﬁolg’gy P V?lk&h argyf fagalieyl \mtthft, ooélkyﬁxeeﬂﬁmié@oun and
whérein& Mg hadr8hdr a sébiti Rl'lé?ivdr %&b?tﬁ:uteg lower g ké/E IaFylé;%@ E)gehe,teﬁocychc,

lnnunostlnulatOIy nuclei c assocCl
orakeylasierpesstic emepito lrévalmhorqfrombme TLR-RgaiaRg sREABES response to a
In one

llgaﬂH %r\'fh@gLﬁ RPIRRHN, Bng: FF{’}{’%H‘P’Q{S( e Icogrmgaffi is@anp eprecef compounds

mbodi ment A" I's a
99p, Y3t heSlgi bazp1 128505219'; ing, 9124312440111&&133@%@9[1:9i‘&he016 ﬁ‘elow
al kyl am no group, a dial kylam no group, fury
thi enyl, WO 2005/007672 PCT/US2004/01971 1 -17

C nati on
azalia gg@is-ﬁﬂcﬂ?ﬁiéxef@%’?ﬁé%&fb@&?ﬂmbxﬁﬁ TERMERTR ot O
1m51uap.?51é?tg§tpwos1@pl¢rws PEpvisledeThel mﬁdiog tacnmpdmgtq:mrs raSpectoMRe
in@hOdinveNes doflabRf®] 31 e&ét%ys?%aa'lr % g]{ aﬁ]ee%égtg‘f%eaél?orupgof a

rpholino group.” In on
corggqﬁg}d\,qf §@nm?le X1lhfas pyavidedrabowatd inhi®itfTOIR- ﬁx&@i@feﬂ‘iﬁhuno@nmulatory

d of For XIll. In one aspect th
Sgﬁ%&%ﬁ?ﬁ% &%?ggl dg ﬂguhg% of affecting TLR—nedlated
signaling in response to a TLR ligand. The net hod

to this aspect. of the invention involves

con St i P BEr B ds gt o RcinaTL R

con

immawstinufion S0 AR IR ikl Yo thdlasOl do
. B N R Ry s melfd Attt Bk o ifyiasBley o {36 Ifggntiqn
mvg(\)(esl\idenﬂst%ng to a subject having or at risk of developmg TLR-mediated

immunostimulation an effective amount of a compound of Formula XI1J, as provided above,

to inhibit or promote TLR-mediated immunostimulation in the subject.

"~ The invenﬁon 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 deveiop'mg 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 immunestimulatory nucleic
acid-associated response in the subject.

In each of the foregoing aspects involving a compound of Formula XIII, 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,
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R7 R2 '"~"Ng( R8 Rl Fornula XV wherein R, R2, R3,

R5, R6, R7, and R8 are each independently a hydrogen

atom a halogen 20 atom a substituted or -

u tuted | ower al kyl, aryl, aralkyl, _
““H@?%&%%@clic, or al kyl heterocyclic group, 2004019714

optionally linked via N, 0, or S; and wherein RO is a

hydrogen atom substituted or unsubstituted | ower

al kyl, aryl, aral kyl, heterppyplic, or

al kyl heterocyclic group, to inhibit or pronote
azZtiByoiediyh taeabicyicphepty N gnd dhyTcOSBRAGS theredt. |Th 8RN ERmid e

ﬂLR..In vari ous 28e0|f|c enbodi nents the conpound I's
CYSHA BN SHHP SohiBIAtIRC 89YP: apirssidingggoupa pyrralling grewpd an n
imidapb191 grduf) alppMdy1 \ME3upOGS! Rolénofgrdd US2004/ 019714 - 18

In one aspect of the invention, a é%thod of inhibiting

TLRINerfi embodimanyihg sulieqt i Atharwisy fesk gfisimptms ellpredus weadnent
with ool foealdixig to this aspect of the invention

i nvol ves contacting a cell expressing a TLR with an

ef fective anount of a 5 conpound of Fornmula XV or

For XV, . as.provi ded .above, to inhibit _ A

o RO 8ot B8 PR R u B A b efor e Tiymeptited signalng in
respespansELR digand. |mmﬁkmdarac&d}@ingkcﬂhisl£ QD6f B8 RRELtich Mvolves

affec?lng TLR- nmedi at ed

i,nyent i rovi de net hod of

coﬂt?ﬁ\ﬁ‘ﬂﬁ 8§?‘?W§¥%§f% ﬁsfi@ with ansftestive apeuntpt hesmpovedeifomula XIV

or Férmiuli @vaspect of the invention 1o involves
adm nistering to a subject having or at risk of
devel opi ng TLR-nedi ated i nmunostinul ati on an effective
amount of a conmpound @ Fornuka Xl V or Formula XV, as
provi ded above, to inHibit or|promote TLR-nedi ated
| munost i nul at i SN Ake _sGbj
one aspect provides it hod of | Ji ting
TLR-medi ated 15 i [
met hod accor di n@71 he™Mgnventi on
i nvol ves adm nistering to a subjecf having or at risk
of devel opi ng TLR-nedfated i mund¥tinul ati on an
effecti ve anbunt of a c@epouadkTef Fornula XV or
Formuta XV, as provided above, to inhibit
TLR-nedi ated i nmmunostinulation in the subject. 20 In
one aspect the invention provides a nmethod of
i nhibiting an imunosgi mul gtory nucleic
aci d-associ ated respohse i ph a subject. The nethod

: —iche jmvengdson invol ves

adm nistering to afyg
an effective anount

R8 R1
Formula XV

wherein R1, R2, R3, RS, R6, R7, and R$ 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 signaling in response to a ligand for the TLR. In

various specific embodiments the compound is any one of compounds 807, 1163, and 1367

listed in Table 17 below.
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a conmpound of Forrmula XIV or Formula XV, as provided
above, to inhibit an immunostinulatory nucleic
aci d-associ ated response in the subject. 25 In one

wobaRhdyent the subject is otherwi se free of pSyRoRIR714
calling for treatnment wth a conpound of Formula XV

or Formula XV. In each of the foregoing aspects of the
invention, in sone enbodinents R2 is a substituted or
unsubstituted phenyl, naphthyd., phenanthryl, styryl,

azabi cycl ooct ane, or azabi cycl oheptane group. In sone
enbodi nents R2 is a phenyl, naphthyl, phenanthryl, 30

b pie RBE TR EREAGY S sfhoa O e AR el "
imffeh6HRflatbiy MBnbies HHRIWRICAOTAE £ibihBd alordhy ) thi s B Qb

an al koxy group, an al koxyal kyl .group, an ester

inyspbepinveliesoripcare nesllrppsing GHBIY aarnliaetivgramapnt of 2
?ox%gﬁhid%f@Mam%PFo u\{pxe@gggé&%@d?@ooegg g@g&@ﬁ;@.%%%d

al ogen atom and any conpination t n sone

immhestimatery sigdaling in regspemsgitq a hgamdtforythe TLRhenant hryl

styryl, azabicycl ooctane, or azabi cycl oheptane group

substituted with one or nore substituent groups

sel Bréredspeacotie imengeroprpvidessmethod of affect PILKbheiE 10
._group, . di.al kyl am po group, and a cyclic aning .
IR .frlU?aHOg &%S‘é&mb dﬂfﬁewtémf gegordipg tp Euis aspeet Of Hiedpysntion
invofvedtadthiRRtcdhb iPa SIiPhavindUrREFisldh MR vEABGIHE TLR -mediated

pyrrolidino group, an imdazolyl group, a pyrid

imgpenstmulstion ameffestise pmeuns b pompaund o€ Fomfula KBV bo%/@gmiaﬁV , as
BR85Sl AP USROS BRI e e

consi sting of a cyclic amno group, an al kylam no

gr .a dialkylamn r ou furyl .. phenyl hi enyl |

o Reg Rl R p B st iSRG Ty it
imraanitinaltionin dwabof . THe mmealmdecesriag itdTei Spédd of ty ¢dvietion

.amno, .group i S a,piperazino group, [ pdino

inv g midisEyRe Ina bl BgsT bk Rudelig ThRopggiated

imridstillaB60aPeffRtiveai®inP hPd Edishoth@YPForild X 6 L8120V, as
aspects of the invention, in some enbodi nents each of

proRdecyphpvrgojimhibin fHR segskintest iymunoptimuavonainitesiubisat s each
of R5 and R8 is a hydrogen atom |n sone 15
enbodi ments each of R4, R5, and R8 is a hydrogen atom
| n Inone agpebiabe myentonRr@ides aanetimyddrfdingiebitiag emimonetmblatory

f the foregoing aspects.of fhe inventiqgn, in.one
ol RSB AEREELEL TR i i Bt oo
invéntiganshofves admmistdriRgits a siibjédiTries bf §i¢h eiénnAHCIRcGve amount of
aci d. IP on odiment the i munostinul atory nucleic
a co‘%goanql 8 ]éoraﬁl% ¢ Pl rroyla; 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, naphthy!, phenanthryl,
styryl, azabicyclooctane, or azabicycloheptane group substituted with one or more substituent
groups selected from the group consisting of an alky!l 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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20 In each of the foregoing aspects of the invention,
in one enbodinent the TLRis TLR8. In one enbodi nent
the ligand for the TLRis :a natural ligand for TLR8.

I enbodi nent the Ilgand for the TLR i
Wozg%i?dc’(}ﬁﬁ?md (R848). In each of the foregoi ngﬁcér%stggotmwg !

the invention, in one enbodinent the TLRis TLR7. In
one errbodi.rrent the ligand for the TLR is a natural
ligand for TLR7. In one 25 enbodinent the ligand for
the TLRis R848. In each of- ¥¥he foregoi ng aspects of

t h I
A
phéiah @t&rﬂl,\l&abicylcloamaneemabnmtcthepth@ grpgammtgtedmh@ one or

TLR t
moras%w?n?gﬁ%éegb%?w B gghe Sl AR PuRRS. «

dlaﬂ?'la%ﬂﬁé gloup Qe eydlRrntisd yeeap In%nﬁretnbﬂﬁdnﬂ:htsahe @cli¢ aing group
known net abolites of chloroquine and.t vl
is 4DIPATAERCHPUR AAIREFIAOGFOYPef BYER ANAATPUR SR yl\grqup, a pyndy

Sndhkdit i on of TLRY. For WO 2005/ 007672
gmggﬂg?%g‘téorg /"o% (mf -20 chl oroqui ne, the ?fi!
net himbh ofetbe éareommp@@& Qeftfhgﬂlnmféldndh serne embeimants REjisa

th t ed 0 e
sutfffdtiof bR i B ¥ an <o o ok &
alkgllahﬂno éioﬂiha dhx’ﬂtyﬂathé igromf; ﬁmﬂ,cphdmylﬁmreyxyl?hdab:]c;ycmootd in
umans i tinmes |on n that o

2D IAGOBFE) A2 CFIBHIRRy hergr. v paee sspPeimEts B Sl nino
gro@fa 1) }%@é’iﬁﬁﬁo &o@ﬂ% Piperid@iozrd &, a phirslidigo goby, |aﬁ|5]1h1maﬂﬂylll giéup, a

i's not avail e_. I'n addition, the nmajor mnetabolites
Pymﬁyl gwa,rqmyewbﬂwa@r% are de- et hyl hydr oxychl or oqui ne,

R~1 tﬂﬁf %g&){ bé%[s%lﬁ'leﬁﬂverﬁxeﬁi iRsém&EmB&iiments each of R4 and RS is

oroq In the treatnent of malaria the
hycl:mge@ra@yn oln @me@mqupmvetsmﬂl HdkoandR 8 is p iy AOBs RO IhEpme
n I oyt MP&B
oGRS AR kP AR I R ] coRR Ao ERB3R0 i
hyd6igen Gatni AF (1984) Ann Trop Med Parasitol.

81: Al t hai
T e B R R I PR R B bR o
TLR®) i d‘r)e'errlﬂéﬁﬁhdﬁﬁmeﬂ@yd(ﬁbf meqtm s an bemnogpspmalasre nudlak layid. In
produced. Ansari AM et al . (} #el94) Pha m SCA

ongepptRdime theammunogaulftATySIUG SALP ef%aem
ap ptn' &bt hﬁégo‘?{%t eﬁpects of the invention, in one embodxment the TLR 1s

TLRS. In one embodiment the ligand for the TLR is a natural ligand for TLRS. 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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chl oroqui ne and hydr oxychl oroqui ne derive a

substantial portion of their efficacy fromthe |[|ong

lived de-ethyl netabolite and that this relationship
woneyseeg7ey over to the binding to TLRO. It geaosofior14

t hat chl oroqui ne, hydroxychl oroqui ne, nono

de- et hyl chl oroquiine, and bis 20 de-ethyl chl oroqui ne

have been exam ned by Macfarlane. The | C50 of these

conmpounds by his assay were: chloroquine, 1.1x10-7M

hydr oxychl or oqui ne, 4.1x10-"3}- nono de

et hyl chl or oqui n 7. 08X " ' - .

\ 2 ~ethylated
chigioRbink I8 Y B e lteE 5 mishe gMspfiedoroquine apd bis de-ethylate
chlofsggiref one ethyl group from chl oroqui ne reduced the

potency by about 7-fold and the |loss of both ethyl
groups reduced the potency by about 18-fold. 25 The

present inyention cert ai aspect?/Ts related to H
conpos'tigliygﬂgg/ thodi i fvol vi ngycert ai 4:dQLg§Lx/§
anmi no quirfoNAe~conpoundsnihive useful fos “H

inhibitimg TLRO signaling and i nmmune actjvatjon. In

€ui nz ol'Nne conpo@hds;”somMe of WO 2085/ 00
Pa&q‘%@&%ﬂé/ 019714 120, qibhilyy are structyg adbayingl at ed
e -

to t primary am no qui noline conpounds of the

ot R e poan iRl o RO BERt i ) Surh bt b o P

chidicyae @68 hraa aIsti3D Grs) 0déd Weies Pl (1994} Patg bihest 8:143-9. Data for
4-primary amno quin

bisgig AR OUHARR: PGSR ROR TBRT B BRIERP, and

hycﬁ'o%cmdriddir%étﬁ&&%&’tﬁrlﬁ?d&%@ré@ﬁ&, ffond HESthy il (uiv@, and bis de-

activity. so surprisingly discovered

cthylehloratiung- (the freatmeat fripalara Bg PPgrR c_lféf’loﬁ%glmc_taé‘d e de-
eth kgfga%%g{e%g?nﬁgt FhSbGhI ki m BieOIbOGH @Al widdBs bardet V.,

ut nazdl i ne nol ecules "'exhibit a significantly )
ethiy keplocogithetipatioot balf grachive. eAdenounimpcAF CIGSpRAetTaptied Fazasitol.

PSR ARy A LR GRSl BT g v
with i(4)- @fvo daethyrhRraquinedteingaireffrentiallyeprxdcefdiHAnsaRIAM et al.
(1 9%%) JR?’hc'zAanASci.%%Gl\)l: 1)6453. 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
TLRS. -

It turns out that chloroquine, hydroxychloroquine, mono de-ethylchloroquine, and bis
de-ethylchloroquine have been examined by Macfarlane. The IC50 of these conmjpounds by
his assay were: chloroquine, 1.1x10”"M; hydroxychloroquine, 4.1x107"M; mono de-
ethylchloroquine, 7.08X107M; and bis de-ethylchlorequine, 18.6x1 0'M. 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
TLRS 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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compasaq) Wighiheauso

Forrmula XVI 15 wherein X is absent or is an aryl,
al kyl, heterocyclic, or styryl group; Rr and R2 are
each i ndependently a hydrogen atomor a substituted or

w(ﬁmgﬁgyétzugssi oaI kyl, al kenyl, or aryl gr’o;pmm%ﬁdl&”

nally are conmbined to form

heterocycle; 20 R3 is a hydrogen atom a hal ogen atom

or an al kyl, al kenyl, aryl, heterocyclic, nitro,

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

al koxy, nercapto, thio, sulf#dkide, sulfone, or

sul f onam do_grqup erei.n Rr and R3 optionally are. .
whishBie FEHCHIBII BR3P0 thed 8RB Ao quingliie somppunds of the jpvention,
whiEK 98 RLRER! Br Hikiditig ALIIMigfi8RAnd RimiMaraotivabar e RS,

R9, and 25 Rip are each independently a hydrogen atom,

or dt wapsirprisingddissovered aerording todhe mvRation that ﬂ&fgpf,"nafdrammo

ar vl : ' . . ; . L,
o 254 ek pBluabitl: ik St gy,
sinIafy V6 FRinRibTio1sS2TDRY/spdinpdctivin? [Rwas #sy suRgrisinghyidisgovered
are.each i.ndependent | hydr.ogen .ato . .
acg(Préimg tg :&'edﬂswﬁfl}%’ﬁ?t}onatﬁfﬁﬁﬁtf t}ée?ry gh ée néeerog g)&%}uﬁ%ﬂhd ubnolog_lcal

sifilhAi19, thé Y aiNRzoli6@ B Yles €GN a sijtficandy impronead toaiitg profile in vivo

ydroxy, al koxy, nercapto, thio, sulfoxide, sulfone,
%FU@HPOWHﬁrein any pair of R4, R5, R6,

and R7 which are adjacent one another optionally are
conbined to forma heterocycle or a 5 carbocycle, and
pharlrmoe aspectahd ipvention previsies npwel pelisagited fgpramary @mino quinoline
thereof., ln o ' and. R6 are each

CIRYS lgﬂ%aﬁfquar%grug%ggg%ﬁg% )C)Cr%%or an al koxy group. In
one enbodi nrent R5 and R6 are each independently a
chl orine atomor a nethoxy gr . 10 In one
enbodi nent X is absent or is an a4yl group; NRLR2 is a
het erocyclic amne or is NR8§QH2)"NRQR10, wherein nis
an integer from2 to 6,R4 ncNusi ve, and Rg, R9, and
R10 are each i ndepggde aJhydrprgen atom or an al kyl
group; R3 is a hydroge ym B Y is an aryl group or
is NRL1 where R11 is a cmgIMOWQhanaw1or
al kyl ~group; R6 N L

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 comb'med to forma
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 R3 optionally are combined to form a
heterocycle; ' '

Y is absent or is an oxygen atom, a sulfur atom, CRgRg, or NR o, where Rg, Ry, and
Ryp are each independently a hydrogen atom or a substituted or unsubstituted alkyl, alkenyl,
or aryl group; |

L is an atkyl or alkenyl group containing from 1 to 10 carbons or is an aryl group; and
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L is absent or is a C2-C6 al kyl group; and R4, R5, R6,
and R7 -are each independently a hydrogen atom a
hal ogen at-om or an al koxy group. In one enbodi nent X

wohosRbgent or is an aryl group; 20 NRIR2 is PCT/U520()4/019714

substituted or unsubstituted piperazino or norpholino
group or is NRB(CH2)"NRORI o, wherein n is an integer
from2 to 6, inclusive, R8 is a hydrogen atom and R9
and Ri o are each independentlg an al kyl group; R3is a
hydrogen atom Y is NH 25-B2ts a C2-C6 al kyl group,

and i ndepen
P B K2 B 2 e D DR aEAR s hRERI MG biden gromy g an
allon, &ll&lﬁbl}dtyﬂ[ﬂﬁter@éycl&: mnmheyhyib QNP este@H'i&to(nBD aniNno,NREES hydroxy,
is attached tou%@g% osi tion_of t{sge phenyl group X;
alkgyy ympreappy thipes O8I optutfopainisie Areypy Vharein @gp@rloé&a Rs,

R¢ bfdR) whith 8le@d dﬂcéfﬁ oﬁé“adome? gﬁﬁongﬂ%%%m%uﬁa% Rrm a heterocycle or a
I ncl usi ve; each , R6, and R7 is a

carppeydgyen aton1 In each of the foregoi ng enbodi ments,

th f
phar i RS ERLARb 3Bl PRAR OB 7 S 11 one
as pét bnd énebadiuant Ris and R areieadsindependdntis aﬂuarogemhmm drianglkoxy
' by..a TLR. t.h di '
xS B P SR iitpd B ere g D DA 4 ifg at or 2 methoxy
grepppressing a functional TLR with an effective anount

of a substituted_4-primary am no qui nodi ne
conpoene srRhpdHRsAL Xofs abseatcqris ant arbeiRila XVI I 10 NH2

NR|R; is a heterocyclic amine or is NRg(CH;).NRgR 4, wherein n is an integer from 2
to 6, inclusive, and Rg, Rg, and Ry are each independently a hydrogen atom or an alkyl
group;

R; is a hydrogen atom,;

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

L 1s absent or 1s a C;-Cg alky! 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>)aNRgR g, 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;-C¢ alkyl group; and _ _

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

In one embodiment X is a phenyl group;

| 3
()
|
NRiR; is attached to a para position of the phenyl group X;
Y is NH;



RBYRMI R )N RS X R6 Formula XVII wherein X is
absent or is a nitrogen, oxygen, or sulfur atomor an
SO or SQ2 group; 15 R is a hydrogen atomor a

wo%@%%yt ed or unsubstituted aryl, alkyl, hetergeyahig,
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, ainido, hydroxy,
al koxy, nercapto, thio, sullfoxide, sulfone, or

sul fonami do group, wherein R23and R2 optionally are

comiined to forma. 20 heterocyc]e ,or.carbocycle; Y is
e dr Gt EH Bk 4 ROV e T Ty, o
NR9,eadM IR, RY R385, ad 'R, 82 hyafo@ee@6h. i ndependent |y a
hydrogen atom or a substituted or unsubstituted al ky

: |,
ai | ke pseh of ghe forggging gmppgiments; the gompasttiogs priiogallyinith form of a
hainksg from1l to 10 carbons or is
N%%mﬂ%§§%§%f&éﬁgﬁg?9and R3, R4, R5, and R6 are each
i ndependently a hydrogen atom a hal ogen atom or an

al kyl . al kenyl ,._ar yl: t | i Ny ,
car b0y Eet e iniation plSTLEL PEeilafy Riblie sEEAIGRY 2 TR The
maAREHd 08 dmg 2o BGS4spsi?2 00 the @R tidh inRdlvesaloktixying arexllexptessing a
thi o, sul foxide, sulfone, or sul.fonam do group, . ..
Fungiiordli T RaFih B fechie pesoUibat 2 SRSUIEIA PR E¥AGinoline
cofffb 36 oAl AR Lomls KymRI |y are combi ned to form a
het erocycl e or a carbocycle, and pharnmaceutically
acceptabl e hydrates and salts thereof, to inhibit
signaling by the 5 TLR In one \ggpect the invention
provides a nethod.for inhibitinglstgnaling by a TLR
The method according to isyasbect of the invention
I nvol ves contacting an i ne icell expressing a
functional TLR wi t hR#% ff eRRi ve anobunt of a

TLR signal agonist to s
in

R5

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, ketohe, amino, amido, hydroxy, alkoxy, mercapto, thio, sulfoxide,
sulfone, or sulfonamido group, wherein R; and R, optionaliy are combined to form a
heterocycle or carbocycle; | _

Y is absent or is an oxygen atom, a sulfur atom, CR;R;, or NRg, where R7, Rg, and Ry
are each independently a hydrogen atom or a substituted or unsubstituted alkyl, alkenyl, or
aryl gfoup;

L is absent or is an alky! 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,
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absence of a substituted 4-primary am no quinoline
conposition, and (b) an effective anount of a
substituted 4-primary am no qui noline comnposition
womeysdegs7st ructural Formula XVII, as defined apyeooddoris
inhibit signaling by the TLRin response to the TLR
si gnal agoni st conpared with the signaling by the TLR
in response to 15 the TLR signal agonist in absence of
the substituted 4-primary am no quinoline conposition.
In one enmbodi ment the TLR i"?4TLRO and the TLR signa

. . . Do T . €
el U S g P e IO RGBS pair of R R
Rscind fe cdrdushyaneiadjacent ete ah@bid)optibmallyraee eovitokdnte fiornt dieetefbdycle or a
' I onist is an i mune conplex. In one 20
Cmﬁ%%@%rﬁgﬁt the TLR signal agonist is an i mune conpl ex
t hapharinadeutietlyactepebii iy dacisdnd bdits e faohaibit@plalihh 8y the
LR signal agonist is an i mune conpl ex that includes
TLE hucleic acid that is self-DNA In one enbodi nent
the TLR signal agonist is an inmune conpl ex that
includes a nucleic acid that is self-RNA. 25 | n one :
as pacne gspsct the Bryenting poe ddds derethodifer nbibitingrsignalindbst 2 B§R. The
i . Nt i i : . __The
me B h U LAEBAIRE: e BOBh LRRIES (AR AR Fropd e
exprassiog e danctionad TARt Wity an i mune cel | expressing a

fu ional .Tol |l -1k eptar w.t a n effectiv .
it S smpiny 66 EEE SRoaati’lg Gl Sanaffiz by’ TLR in
absériveofie siteHpesdSEplifary aitnedilindiaBcémpossdnaiee | n absence:
of substituted 4-pripary amno quinoline o
-cor@b%f} fiicgHve mg@lﬂéﬂga fubstitdted dfprisgary gingyineling¢omposition
havighibe PXVIBLYddH | DUt Ei RO B HeOLR i
TR ARLO b O A ERTRE B L % i
respopsi teitke HrR pignhalmeonigtspmpated wathithresig@ling b% e T1AR7R response to
/ = = I 4G, § nce ¢o red ..
the TR shipRbonielih ochoc ofthe ARG r DY AN G 8RR L i piion
abdenoeembodiment shebEIR isUFIRD ahdphé TER yigant agonigiis A TLRASIgnal
- ition. I n one.enbodinent the i Ine response ‘i s
oo IR I o e ML L OR S OT ieghis S M cehie an
oligbdaoupeucieddpof(@BN).ncl udes an adaptive inmune response.
5 Ln one aspect of_the invention, a nethod of treating
an TABROTRRATHESHY e F12pa agonid igpreaimyne cpmplexdérioneThe
embOBIEAHR T R GEladddist NS iRSREAE Eorﬂf;le}t &t in@f{lﬁgk_td fleic acid. In
i nvol ves the Step of admnistering to a subject
one pbodimentthe TEBisigrahagonliskis prl snmune efnipdex thatdnendes anudgicacid

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

(a) 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,
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



substituted 4-primary am no qui noline conposition

havi ng structural Formula XVII, as 10 defi ned above,

to treat the autoi mune disorder.. In one enbodi nent
wdﬂ@snﬁa%ﬁi mmune disorder is chosen from SYSEEMIS0bMRYS 4

erythemat osus, rheumatoid arthritis, inflanmatory

bowel di sease, S ogren's syndrone, poI ynyositis,

vasculitis, Wegener's granul omatosi s, sarcoi dosi S,

ankyl osi ng spondylitis, Reiter's syndrone, psoriatic

arthritis, and Behcet's syn@Senme. In one parti cul ar

embodi nent the aut ne di sease i s stem C. 15
R BTAST SO D [ PR SoPuE IS et ot botcs

a&%&lMbﬁitﬁ&ﬁ&%nhﬁrfﬁﬁﬁﬁqﬁ@bme&rombhhbﬁ I'n one
enbodi nent the subject is a human. I n one enbodi nent

t he ansembpdiment the drmues respYNSeR ap Rals dMEWRpFesRonse. In one
ABSAGER Lt R A Bonse Indiles 35 BEHlv MinbdRtEpbh

provi des nove qU|nazo I ne conpositions o
5 i nvention 20 haV|ng a structural Fornula XVI1l NR3R4

\Tﬁeﬁ&"ﬁ'e i%’e% ofd §h eé‘n‘f’“ m? 0%#%&}?% ang {)Flum“%e Sorderina
sdbji%ﬁ‘l@ @awdeuc The nﬁgt)zbﬂ wtcogding!, tPEraﬁpﬂcdﬁdhé iﬁafntiofl in¥olves éhe step of
rou 'S art [ tero ceorlsa
o BB U DISOL O EGH 20 BEHPLE SORIID 2O PV ADUREO o
suB it 497%khr} ﬁdﬁ\%ﬂdﬁnhé (‘/onﬂ)ogﬁ'lgﬁ RRH: ﬁhfemrag [FotRuld Xt as

. al kenyl , or ar group, wherein R and tntEtl onal |y
10 defwed ahaybita digatt M@lmnamehiespéiebclmne embodimentrthexytgigmmune

dlg(;rﬁg&]%%ogéﬁe{rgg\é%q md@lﬁg%& nt"fg fos ﬁhe#“ rogen a om oﬁ%gmatory

baavek gisease,| égrent’ $ symdraamey polgmausp;ls man WagynapisegrafuloRtosis,
5 nbi
g P PR R T BBkl e

syndroae. i dnyal padicular kmbydimgnichpawcintnaing idisgase nsmsﬂentmlui:ﬁls

r bons. is an aryl .0U R3 and R4 are ea
15 erjRg s it ot Taffiyli Cpbdtie e dming g Fabrypatig artids.
In®hy bmBédmBnt the subject is a human. In one embodiment the autoimmune disorder is

an immune complex associated disease.

In one aspect the invention provides novel quinazoline compositions of the invention

20  having a structural Formula XVIII

ITJR‘.,R4
L
RS Y~
R6
I
/ N~
R7 N~ ~x7 R2
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, NRR; is part if a heterocycle or is a diamine;
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wherein R3 and R4 optionally are conbined to forma
heterocycle; and 10 R5, R6, R7, and R8 are each
i ndependently a hydrogen atom a hal ogen atom or an

wodohddore7al kenyl, aryl, heterocyclic, nitro, g¥p08004/019714
car boxy, ester, ketone, am no, am do, hydroxy,

al koxy, nercapto, thio, sulfoxide, sulfone, or

sul fonam do group, wherein any pair of R5, R6, R7,

and R8 which are adjacent one anot her optionally are

conbined to forma heterocyc?®-or a carbocycle, 15

f‘ﬂgr cﬁ"a E&?C%%tﬁééﬁa' &‘&uﬁﬁ%thg@lo erbyt%aog%g agcgﬂﬁﬁéhﬁ?or aryl group,
wheéle R Ase R} bptmaaltsaéreganblaemmfom ahetaﬂolcpo{y, group. In

2ﬂﬁofgb@g%%%a&m & g ar&%ﬁgwr Q"ﬁ\nd ; i1)1/0 and Ry, are each
m@éﬂemyn Bt asoga] A8 SPhn ﬂ%ﬁléﬁg’l %H}F{l gfdil Pt affPoneSof R,

eterocyc i C am ne or vvherel nn
Ruo,smlen ontiogally is combined wish &; ot chodgmésuléhaﬂq@r upgubstituted
he?ﬁ (Sc RL1 are each i ndependently a hydrogen atom or an
)Yf: group; Y is an aryl group or is NR12 whéere R12
i s d lydalkgkor aliteaph goupaconteinihg Fomdl tkyiD cagnbongr is Qrsar&l greup;
R3 and

St ol bSO fF I B ot

whthath & BndR, @Ridnallydare péhoined oo @h&a@bydh@dn& o forma
heterocycle; and R5, R6, R7, and R8 are each

i ndéise‘ﬁ@@n o R %F%ﬁ‘éﬁpeééw adyRENEER B R JAloEE} ato, or an

SO0 #1088 SRR, fo S g by

almlyﬂzem@ta t@gmfpmc,@dlf@rre, onsifosamido geayppWivseiasnn pdinet Rs, Re,
oI 1.00_qr. " i
R7a?1n gh ar? a% eéx‘f){) ’othe cé %ﬁ ygﬁgﬁg&leda ygﬁ gglgt%rdc%le ora

usi
cafbboynle and Rio and RI1 are each |ndependently an al kyl
R3 and R4

ar egg%e%’?ﬁ%?gg‘éa#a 8ﬁ‘felp§sf’b% }}%?ﬁ%ﬁ@% k%{%%r%o an al kyl

gr omponedigiodinienRB antiR ; 43¢ ehtihdepandeyitl @ alogendtome dr aDalkoxy

forma heterocycle; an d
group. '

In one embodiment Rg and R; 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;),NRoR 1, wherein n is an integer from 2
to 6, inclusive, and Ry, Ry¢, and R;; are each independently a hydrogen atom or an alky!l
group; . _

Y is an aryl group or is NR|; where R}, is a hydrogen atom or an aryl or alkyl group;

L is absent or is a C,-C¢ alky! group;

R; and Ry are each independently a hydrogen atom or an alkyl group, wherein R; 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.

In one embodiment X is absent or is an aryl group;
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R5, R6, R7, and R8 are each independently a hydrogen
atom a hal ogen atpm or an al koxy group. 10 In one
enbodi ment X is an aryl group; NRIR2 is substituted or

wo&,ﬁfi‘%ﬁ%ﬁtm ed pi perazino or norpholino gr O%T/Us;fodﬁ)wm

a C2-C6 al kyl group; R3 and R4 are eac
i ndependently a nethyl or ethyl group or R3 and R4
optionally are 15 conbined to form a norpholino
group; and R5, R6, R7, and R8 are each independently a
hydrogen atom a hal ogen ato#f-or an al koxy group. In

one i .
et e Byl GpRieq BoeiBing ofEbiffoly® erpyp ori
NRA(C&%:%M.,&thEid‘nyis agrimeger fram® @5, ideBisivR7Rg iaatlyd@8gar atom, and
eac 0 I ne enbodi ment X is a phenyl
R@FBE&”% € %%?&p?@e@yn@taﬁﬂqﬁf%& azine; Yis NH Lis
- CH2¢i2NH: R3 and R4 are conbined as a norpholino

grow and_ R5i R6, R7, and R8 are each a hydr ogen
at or 130 Ge 2ed 2B i ment X is absent; NRIR2 is a

SUbSH J AndtRg Gredd; Miha et B LB 92 Qn Qlicy NRHRN AHeRh R
or ony, v et Bhcrkly AU IR f1n Blky [RE B Mrefln R, and

R+ gygionally age aomn@%f@mw h@?f@@bﬁie R¥ and R4 are each
SRS 8 SR B B S0 o
alleoxy grwp. R6, R7, and R8 are each i ndependent ly a
hydrI ggeg odnxlnex% )ansllag eyrl1 gfrﬂotu(;g,m or an
NR;R; is substituted or unsubstituted piperazino or morpholino group;
Y is NH;
L is a C,-Cs 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, Rs, Ry, and Ry are each independently a hydrogen atom, a halogen atom, or an
alkoxy group.

In one embodiment X is a pheny! group;

NRR; is N-methylpiperazine;

Y is NH;

L is -CH,CH,-;

R3 and R, 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>-;

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

Rg, Rs, 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;
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5 al koxy group. In one enbodinent X is absent; NRIR2
is N-nmethyl piperazine; Y is NH L is -CH2CH2-; 10 R3
and R4 are each a nethyl group; R6 and R7 are each a

wo'Bisexfz group; and R5 and R8 are each a hyslF9@&004/019714

atom In one enbodinent X is absent; NRLR2 is

N- phenyl pi perazine; 15 Yis NH L is -CH2CH2-; R3 and

R4 are each a methyl group; R6 and R7 are each a

nmet hoxy group; and R5 and R8 are each a hydrogen

atom 20 In one enbodi ment X2fs absent; NRIR2 is

N- hyl pi pe ine: Yis NH L is -CH2CH2; R3 and R4
argelg:losr%o(?ﬁ@%‘{l%s BLOURhr phol'ino group; 25 R6 and R7 are

eac IR pand®, eexeach independeanly aRbethyldr Bhybgréugacky @d R4 optionally are

hydrogen atom | n each of the foregoing enbodi nents,
cothunedd aod |

3 MgholinogipymAsd |y in the formof a
pharREREW,| £l R Yard&s B RiddpindetWH BidfogRh afRl, b halR@ed Ro@N6r an

aspect the invention provides a nethod for inhirbiting

alk@xyg5Ymg by a TLR. The nethod according to this

oprac? b b 7672 peTs US20041 016714 - 29
f undR B3 ad N-Thdthydpipérazine;ef f ect i ve anount of qui nazol i ne
congolssiﬁljl;on having structural Formula Xl X NR3R4

L is -CH,CH,-;

R3 and Ry are each a methyl group;

Rs and Rj are each a methoxy group; and

Rs and Ry 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 R; are each a methoxy group; and

Rs and Rg are each a hydrogen atom.

In one embodiment X is absent;

NRR; is N-methylpiperazine;

Y is NH;

L is -CH,CH;;

Rj3 and R, are combined as. a morpholino group;

Rs and Ry are each a methoxy group; and

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.

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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R5 Y~ REN R7T NX R85 Formula XIX wherein Xis a
substituted or unsubstituted aryl, alkyl, heterocyclic
or styryl group, optionally attached to the
|4 ine by a nitrogen, oxygen, or sulf
Wogly%@@é% or SO2 group; Y is absent or is anbﬂcﬁlsggﬂﬁ%ﬁwn
atom a sulfur atom CROR 0, or NR,, where R9, R o,
and 10 R, are each independently a hydrogen atom or
an al kyl, al kenyl, or aryl group, wherein any one of
R9, RRO and R optlonally i49 conmbined with R3 or R4
b Pl MELPLAEE Fokss b BROATE: hpbich M0l
FotrBulagdKbons, or an aryl group, R3 and R4 are each
i ndependently a hydrogen atom or an al kyl, al kenyl, or
aryl group, 15 wherein R3 and R4 optionally are '
conbined to forma heterocycle; 8RJRRS, R6, R7, and R8
are each independently a hydrogei atom a hal ogen
atom or an alkyl, alkenys agyl-, heterocyclic,
nitro, cyano, carbox estler, ketone, am no, am do,
hydr oxy, al koxy, ne Bapte ' sul f oxi de, sul fone,
or sul fonam do group, pair of R5, R6, R7,
and R8 which are adj acer 7 her optionally are
combined to forma h8lerodycl eNor X 20 car bocycl e,
and pharmaceutically acce bl e hydrates and salts
thereof, to inhibit signaling by the TLR 1n one
aspect the invention provéiet @xget hod for inhibiting
signaling by a TLR The 25 nmethod according to this
whgeeHbct of the invention involves contacting an i nmune
cel I )/ 6
oSS Sy 4 Gkl AR kR S g popronally
attachgl i thmayinazgbng byt a migrogan; pryzen. @r syl atopmer tna S(Pu er SQfgroup,
i n quﬁgﬁ%r%maoxggm' d mu{a&mq%m O NK)H Whlde R%nR,o, and
ef fecti ve anount ui nazol i ne conp05|t|on havi
Ry sare each imdgberdentipuid lavch@gm atormaer adedliyhetkeaplovraryl groum mhbnetn any

onezélg?ﬁagltop%dw 1 togt?ony‘r}R ISI cr&m 1en% orh?i ?{3 toPR,tg E) fo%ghgtle ré%l:fe

L is'absent or is a hydrogen atom, an alkyl 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 R; and R, 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, a_lryl, heterocyclic, nitro, cyano, carboxy, ester, ketone, amino, amido, hydroxy,
alkoxy, mercapto, thio, sulfoxide, sulfone, or sulfonamido group, wherein any pair of Rs, R,
R4, and Rg which are adjacent one another optionally are combined to form a heterocycle ora
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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5 conpared with the signaling by the TLR in response

to the TLR signal agonist in absence of the

qui nazol i ne conposition. In one enbodi nent the TLR is
wolReb¥hoad¥d the TLR signal agonist is a TLRO sp&naénosn1eria
agoni st. The TLR signal agonist in one enbodinent iIs

CpG DNA, which can be an ol igodeoxynucl eoti de (CDN).

10 In one enbodi nent the TLR signal agonist is an

i mmune conplex that includes a nucleic acid. In one
aspect the invention provides%a method for inhibiting

an i [ P
ot HAUHLETeHER A5 by ER sl 6o SRBRANGRAE the TR in
mmauebWEQumEaﬂmat@ﬂphn@namdlwnune cell expressing a

func Toll -1ike.rec r with an effecti
5 aflfe&HV%ﬁ?wé Af %q‘ga%@ﬁ%@énw 19% haipe Bl Formula XIX,

as' dEHHéHEaHo% RO hebit SenaliRELPIRE TURTh GespiRS i@ e T LR s SAP SIdmit
of a qui nazoline conposition, and (b) an effective

comparadrwigt the signal g Dy I thaBLR ¢ mwnﬁfr erthnBLR signaliagoristin absence of
thgg&moﬁn&g&w% defi ned above, to inhibit an i mmune

response to e antigenic substance conpared with the
20 ilmoneembebmentshe TR isHELRtharidgba TER signsk agonist is a TLR signal

abse f, t.he qui nazoline.c 0 ' In_on
BRB0 et TP RO PSS EBRORARL IS RNAY & e e 20
oligesfpaelectide QMPN).enbodi nent the i nmune response
includes ap adapt| [ mrune response. I n one, aspect . of
t he Ip HG%WPF‘B%‘“C‘& thet Hb 28R agpmisios AYITAURE SOBP|eph A gncludes a
ndilefOdcsler in a 25 subject is provided. The nethod
according to this aspect of the invention involves the
step of admnistering to a subject having an

aut (ﬂl W&ﬁcg tl’?eolflge%l?f’i‘gro%kieg & He %dqgﬂkmhn?nfg ﬁ'g Imé Btzfggnse to

qui nazo truc
ana!stlgmrﬁq substalaboﬂbse ntethot! rae@tdmg]m thawispncmmheudcrsmndmrolves

I n one enbodi t he._aut.oi n i,sorder hosen
cop PeyITn: S bt Sl P rER D T o P et Bich
ar t lia)i ahiesfectivefanimvdfan ymthgmﬁl subitSa $©stind)1 &6 b inune response to
syndrone 30 pol ynyosi vasculitis, Wegener's

@%ﬁﬁ%%ﬁ%&m SFIEDP "gazolérm@?mg?lﬁ@n SPdndylitis,
Rei g@ran%fﬁ:b’ﬁ%raﬁf&m muumémlea;e;nﬁssgltlarﬁhavmg%@ahﬂﬁo&m XIX,
r

syndrome. | n one particular enbodi nent the autoi mune
as dﬁ@@é@éovas tosiphibi i emmypg Eespanye techeandigaric smhf;taomecompared with the

N ——

r he Unrateoerobaairhént itttel isumuna raspamse idednmee imrhire respopsec tin ose
Quna one enbod E@e aut.oi nmune di sorder is
emodFTRLIE "EBHEY G ROCUE AR e LA EmaE oREER T | bod

above

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, rtheumatoid arthritis, inflammatory bowel disease, Sjégren’s syndrome,
polymyositis, vasculitis, Wegener’s granulomatosis, sarcoidosis, ankylosing spondylitis,
Reiter’s syndrome, psonatic 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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5 BRI EF DESCRI PTION OF THE DRAWNGS FIG | is a graph
depi cting the concentration-dependent inhibition of
TLRO signaling in response to CpG ODN 2006

wo esod A COTTTTGTCGTTTTGTCGIT- 3" ;. SEQ 1D NOpch)ys260M/019714

conpounds 613 (harm ne hydr ochl or| de), 878

( 3- hydr oxynet hyl - bet a- car bol i ne, and 470 ( norharman),
nol ecul es representative of conmpounds of Fornula II.

10 FIG 2 is a pair of graphs depicting results of an
in vivo toxici ty assay in niréé-for specific quinoline

s e SRR RRE sy ey BRI A B B ayman. 1

oﬂ&nﬁﬁ)ﬁlfﬂ@ﬁ ﬁﬁ&htoﬂﬁ@ﬂn&dndﬁ&ﬁ if of imnae cbimprk @ashoviafed disease, as
di met hysul f oxi de (DMSO) control (closed circles),
d‘i?%‘??@@%ﬂ"ecl\/z 203-43 (also referred to herein as
203-43) adm nistered at 1 ng and 4 ng (open and cl osed
triangl es, resgectivel , 15 conpound CWZ 203-34 at 1

nmg and 4 ngy (oBBHERRESCRIFIICY Qf FFEM%AWM?JﬁeCt ively),
and Wsoéjé*q%l%r%glg t %gcoﬂéenlral’iml (1% @h%ﬂ@%%{ #0R9 signaling

C|OSG I nve respec
ineesphnterte SpBEPDNG006 (5 W@WGR@WTF@TWMQ:&E@ID NO:1)

osprogpogi 513 et iRt FredSebBar BT e Bt g 470

(n¥hhatrfar)| BSIEc & rbpregadiatiSe bﬁbompa@ds%@Fmaﬁmned five days
after adm ni stration of a si nﬁﬁe i ntraperitoneal dose

of e 1S TP ATEEANA depiciing TeRifthabAn 1R Y& OLoHHb ARy, in e for
spfcaf'lc g@fﬁbhﬁer £ URALoIRE Q&H{)oxﬁhg FI‘/('S Qﬁ sﬂo@@éhaﬁ%@ﬂnnean body weight

ting In vivo I nhibition of P- i nducti on

(g(awb rld FIG32Bpi0 wsamn 20416 wEight vawrnsg opar Stdapaforrenge tygated with
du\yg;é gugf;&frd% St(g 68 J:lb cﬁ?l@@bychgp (159 %P’%%O.’P% (also referred to

heZﬂ@ as|®)3-49) aQ@BuﬁerQ? at leng afu?)f, ﬂea(eheng:nd _@b’se@@aﬂlﬁ, regpéctvely),
cofRfing EAPSERA D hd ok (G ORI R Blas TGefivety), and

copfpetuic@MTEI3-48 dth ifBhdoiomp (aplen and elospdiimekted eiangley Gespectively).

NS08 e reen louy Thogous eciog CGE SLh A BEgHeie Sk and had

to BEIiseE HESRGR.PTI ON OF THE | NVENTI ON 30 The present
i'nvention provides novel conpositions and nethods for

i nhilGt 3 s bar grpph demietingdpigband diffesentiad whits bhapheell counts in mice
mlSeRE BYEda s'%@l é’cﬁ‘xﬂ Eatﬁ;‘n'o@ g%ﬁ%h&ﬁeﬂﬁﬁﬁl ‘&U&roﬁ*‘%%e%fﬁczch%olme
ne conple

as aut ol di sor ers an X assocl at
andiqemazdme CbmpadldstNeh fCtr@aCtheeanmnegrdmp) 2005/ 007672

PCT@EJEZ% glé"{'lb%% %r}%ﬂ dep gtx VR3S a0 PllPS IC(J glgcgiorq ‘Eprg%ﬁ by CpG

awnno UInO
OBNR006 talhwliyg pl‘élré'ﬂtr’n&ft witm H‘BSZ@JntrGl&ﬁ a @h@lm@mﬂﬁsduam (H3sA3) or
provi des nethods for use, of §Jr evi qusl
varnous indicated quinazoline compounds (203-34, 203-49, r203 SWS] 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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conpositions wthin these and ot her classes of
conpounds in inhibiting i nmune responses, including
i mmune responses involved in clinical disorders

woh@ieder i zed as autoi mmune 5 di sorders andpd{3baR019714

conpl ex associ ated di seases. The present invention is
based in part on discoveries made by the applicants
arising fromscreening a library of snmall nol ecul e
conpounds in an in vitro assay of TLRO signaling in
response to innunostinulatoryICpG '
O| | 8%?1%%)( SC Qﬁ% ereLln1 wh%ll'l e prl\r/]r\r@atsr%()b}s%rq\,{l?n%lxhgs and structurally
ﬁf’xflﬁ&fuiﬁaﬂ)linﬁs ahd iavéntign Ilsaaroaicgm atlethags fon ua@oﬁ;ﬁe\pmgecﬂom

G ODN. Based on the injtial_ screening.result

- Cp
capPS et e s Aot Flasses e ERUPds R niubifeg iipapne responses,

A oved i QinttWR isorddR|cB&dL 8823 Qs
|ﬁgﬁ§€%@ggnév\tg%h%l st |0Yn\§t f;omtﬁgrse o?escrl b%ed ;Utmmmune

dumedeas drdrimoaing cemblee agjoeisted diseaseias now been

di sc [

Cort BB 08 o e IRPE R R T R i
franm smﬁmﬁgeﬂihrarg&f amail ablecule oomp«m:idaixean'ﬁhﬂxtso s ofrTg,R9 signaling

35Sl Wb RE RGOS LERG SRR EFRRRI00R 1 Gt

deRLig BF the Ral) oM csile@in the Rb@howak ieffacti@an hifdHhgCRIIR almg in
used to inhibit TLR- nediated-i nmunosti nul ati on.

TRSPANSPEP Cp@é?laweﬁafe@ronﬁhwm% BrresRing afults: agditional C@ﬁ?@mmds were
S Jn%‘yxﬁlg@% ified were distinct
PLEA S54RSS 5L 9 et e i
frams thasepdeseritfed g dVlaofirane and colledguast one of t he ri ngs
contains a nitro r
t hat con a3 pow r%)gena motv?rga gcco o%‘n% LE%? %se%gm%Fﬂqiﬁhﬁt&Mn small
maléedbay lcharaaeized bl eettdiv mnmmm featutek aretabjerte sertmlateT LR signaling,

nit.rqgen atom. It has been .o rved t fus -
i e At gh e Son g iR FANE o Rt TR il Sopeafihemall
nidleclcd@fe gotenfBHIYi otk TIR Seridihe Biid @Ss édiHelistdoSniibit TLR-

TLR- nedi at ed i nmunostinmul ati on than are fused

mRagRiad Lngn@pﬁtmlatr@s Wemnige! Eareesdqumary, brbrot allcfsiresmall
%ﬂ\fl’\cﬁ rgéxg 116 Rs: 22 ohBY RicRlE ERfin gfat EQQ Wvo fings, which

IS t e concentration requir
chmbé ﬁn@d@mlﬁlsed nitiebsin atdeasbéne@d @mtgsebmems acmtrogen atom and/or has

k b | h
o TR PSS Rl ol bl R R gl GRG0 Tven

»haﬁ)umeea&esﬁahﬁmsgedlaﬁmover ed according to the pr esent

i nventj on .t hat, fus two-ring core structyres to whic

e T Rt Spsties hab Re bt iyl SOt e eraiiars typically
aﬁ%FHePSf ﬁ&mﬁ@ﬂxfor@&)tén‘ﬂ €EhbR6B YT TLRIMEA A1¢€ trHmBSostiHflhtion than
as_qui nacrine. 30 In particular, such conpounds can

agsdpesi o R G tpuEen sughcs chiarngrie a F OF gXIgPle, Aninaeineds feported to

}E@&dﬁ@% %g%otugg {LM Wh@&%sg Qrﬂié% &g.ra'ilbﬁl \QI?B%H% f% axunal

group term nat ed
uﬂﬁH‘ nmsaﬂom@m? tffect 08 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 compbunds can exhibit ECsp in the low nanomolar range. In certain

embodiments the nitrogen-containing ring substituent is a C;-Cs alkyl group terminated by a
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tertiary am ne, such as nethyl ethyl am ne, diethyl
am ne, dinmethyl amne, or a ring containing at |east
one nitrogen. Wthout nmeaning to be bound to any

woR#dshhfyl ar theory or mechanism it is the Gebighoflorers

the instant inventors that both the ring-contailning
core structure and the side chain 5 substituents
contribute to affinity and efficacy. It is believed
that nolecules with high affinity core structure and
| ow affinity substituents cad3be as effective as

npl ecul es with | f|n| re_s and hi
teRiRFy 3G, S§\E/¥b§§tff‘?‘ggﬁ?1§ %mﬁ@mlys gehylaainya “&‘Eéﬂ“‘mm“g
m@&@ﬁﬁ%@&hﬂﬁﬁ that certain common classes of drugs

used for purposes other than affecting the immun

sy stWithous mepgigg thbakougd aearerfprae@pbar ﬂﬁaty owlqcheumet is the belief of

thk mﬂéﬂﬂn@éﬂ?&% ?r?a?h eFr?r{ &?ﬁ@aﬁ%f e 3 Inﬁhﬁkf’{h@'si%é'cﬂﬁn

rpromazi ne repor nessenger

- suBbttuanyroes utrto faffmxtlymhé cffeaw it i3 believe@yhat mokeonles with high

osis f ctor F- a interferqn
o RERES it Bl R et D5 o GGy R T oS wit v
affiflitylddd sttacndrd amtl ligipafifialte seistidynts chl or pronazi ne was
reported to dep res co tacL hypersensitivity to
di niQ¥esERMDY GBS ETe eg APHFERlGRYGat qgain somEmon classigiof drugs

ustd B3 Phrpdsesdithie tal Iaffsmmglth@m%aué systeh ifaef Qe sl ¥fiYcts that

reportéd that acute, high dose administration of the
inglndeiprnyne suprreopr Eenarmpl thy Ahanghiazinnenlpmmimszing has been

relz)ddgg Ry lrﬁfrﬁfrﬁ%@éd rgxe%lgkee?%)re's &Pﬁ)? ﬁg@hﬁk@ﬁ%@g ntFmE{\‘F 51s factor

alphal{&N&-d)| and gaﬁ)mﬂmterfbtoar([}éﬂk) I’Schlhﬁnmg MIléd al. (T89Y Far .Klmmunol
et al 1999) Int%{nnuno harn121 663-73. Histamne is
191434 Gel! aﬁ%@éﬁﬁ o ST RN Y 2S TRRRSLFH &¢ depress contact

hybé’r@éifsﬁﬁﬂ? kd diMitfoyhlafBerend mfgb qﬂmﬁgso Mesotidsqtet al. €1982) J
princi pa IX mast cel |- and basophi | -nmedi ated i mune

Negroimpiaer:21-Th & cianetbst st T@P@québat@c‘éﬁ’ highsdogriafmimteation of the
tnf:'%m; %tﬁ@ &Q&HU&% ‘ﬁ'b%uf)é’ Q)ﬁ%lt??_ﬁ%ﬁ%ﬁﬂd?@@@? §:RuE& increases

Fi st am ne receptor, histam ne recept or
in AiNSt@butrhes Haleroe oe pffcnt of IH?R)mducadl mthleskmnh beta (H3-1P) or interleukin

B eSS BT PR e

tri pRitenmand Neidety r%ogn@eﬁrﬁieumda of mﬁ:ﬂéﬁ)ith dipe@sensifidlity and

. ranitidine 25 (H2R); and thi operam de and cl obenpropit

nfeqrepaﬂonRab{@hﬂeymne%%m@eﬁslhaeé bespphil gpegipged imgnune phenomena.

“THe Pleaotpid R RS AR Ainel aré Blelia®B9hdBu !}ﬁeeQﬁés 9,? Hlembrane-

recept or - medi at ed responses. Banu et a
assemtemtfmge erepten histamied Hi regpptoRHER)) lysta@me\}&jrefctrmmn (H2R),

sl pESeEing kbt iy plartial e B RER b fontBi e roown
amﬂ hﬂtudadmlllahﬁter amt] Ind);felermﬁmterHmR-cﬁmﬁlhrfel, fan@lida@OatdShnitidine
IR AT W N
thramgh Hmeagﬁms Te@mm H—gél?%fg%ﬁ %&ﬁa; rdeﬂlateﬁ |?€§p6n§§ UB¥nu Y et al.
( 19}9%! EFeMeﬂ éﬁ? 97%%r Lsallyqop B oolfs |denvn4:£rom HI R 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 Thl subset of CD4+ T cells preferentially express HIR, while Th2
cells preferentially express H2R. They also reported that histamine enhances Thl-type
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cells preferentially express H2ZR. They al so reported

t hat hi stam ne enhances Thl -type WO 2005/ 007672

PCT/ US200- 1/ 019714 -34 responses by triggering H1 R
woaoskdohat H 1 R-/' mce have suppressed | evepsro§20b489714

Th | cytokine IFNy and increased |levels of the Th2

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

Nat ure 413:420-5. In contrast, with respect to

dendritic cells (DC), Mazzoni and others have reported

5 that histamne inhibits I-134t2 production and

St i tes |- secheli;on-i n LPS-stinmul at ed :
res By PR Ak BB LLTRY e tave S Bl pbng it eyiokine

IFN-9 afd horbagedllével sz thd TRPUWRoKiRS PDASAd ILYBZ 2@B1 MAt &t &mbl) Nature
(2001) JAin Invest 108:1865; Caron G et al. (2001)

4131430l 166: 6000- 6. Recently Mazzoni et al. also

I ePRr dofifast Rt r.eﬂ:%?@f) Yl@ﬂdrﬁ{a cElIilaa(tDCp! l@fa%nrgr]d':tﬂlﬁ%r% g&f:l{ﬁzoged

t hrough HZR, i I'ts rel ease of’ type
thahystaingne neto hitsoliLell 2p@odysBO) and stienybatésiEi- ihdecretionl incleP S stirflulated
F ' response to.exposure.to G ODN ar live
mofieriesdinded bF, [STRRISE i ROBEHHI® © R368sp agtarimmyme Fesponse.
Maiz0@i 2268 @B01)FT Ol Inpest i108:1865; CaoaT kial (@M Ugamrihat166:6000-6.

Recgai Ferht el odeestss B b bm basbirianin Asins trageh HIR,
inh®¢ ¥el@sd b¥ ty&(mﬁhnﬁqqufﬁ&lblyfg?iszﬂﬁl& t&?'l?qf gﬁ%@é h{%%ggﬁpgl producers

protection”of natural kil _ e _
of IENyad, ns tespongg enexpasiire @l CpG Ok 1o shilweata einusaMazzoni A et al.

[ | d .2002) Sem Oncol 15 29(3 .
SRR O T O
throdgh HORGn rddrlocytefiioiopBigedMpsredseINADPH &:884%8, 4&§%nzyme in

herein have the same nmeaning as commonly under Stood by
oxygigradical dpramatigpyreaikiing injproteqtion af patwigl kiflec@Iptvels and T cells

againf\RPEdnBdicAAnMREP BRFuncASn b&fﬁ%obﬁgﬁi BrelldRid tl@(zgpz) Semin Oncol

"adaptive i mMmune response" refers to any type
29(3punphér3S-4beci fic i mune response. Adaptive i mune

responses, which are also known in the art as

speci fic inmune responses, involve |ynphocytes are
Defigitions char act eri zed by i mmunol ogical nenory, whereby

re nse.to.a cond . or suhsequent. exposure to antigen
| s UREe oW giieHERSh 2 i and Spyificabins et pereip have the same
meafing @s térembaly fi€eretbdd Beshe ofREdiAAY SkiBGRRic! a¥iGo WHIHSs invention

response enconpasses both hunoral (antibody) inmunity
belongsy cel | -mediated (cellular) inmunity. As used herein,

UbSt aer 8 R S S BHAY PEREEXBRERET PHEISth bl bl anigen-
specHicApymne g¢spersgi Adepiivieiimimging respansgx avhidheare flewkngwn in the art as
specgﬁ:ﬁg@gf g% é&s%%k@o%\fegkés&)cy%g gr_efa s%dchgrlalct%lr'i%debsy in%?lgnological
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.
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30 As used herein, the term"antigenic substance"
refers to any substance that induces an adaptive
(specific) immune response. An antigen typically is
wods st ance that can be specifically bouRd¥o@n19714
T-cell antigen receptor, antibody, or B-cell antigen
receptor. WO 2005/007672 PCTI US2004/ 019714 - 35-
Anti geni ¢ substances include, without limtation,
pepti des, proteins, carbohydrates, |ipids,
phosphol i pi ds, nucl ei ¢ aci ds,35aut acoi ds, and hor nones.
Ant i geni.c_subst ances. further.  specifically include )
AT e RS ERG mehEe oyt Fmerions beptires geotrins, eaghefwrates, lipids,
pBeSph@lyids, n@ldle #6ids; @lth@ids, AAHoBBHes. AnfPeniSEBstheS Ridher
"asthma! refers to a disorder of the respiratory
spegifically welideentigens that argglassified asraiergens, cancer antvgens) and microbial
aﬁtl‘%ngi rways and increased reactivity of the airways to
i nhal ed agents. Asthma is frequently, although not
excl A8 hsedhyrems Sasthinaet acfewito h disbulpt of the reapit@srgisstem characterized
R B on ex e, .asthnmg.can b reci pitated by .
b%xposur eo?’gg%%mgglgﬂhﬁeaﬁ,w ARG easereactpyity of the airways to inhaled
ageesp iAstimriy frequeatty, ialthoughmdt @%R&fvb@%ssolfateﬁiwiﬁﬁeﬁébic or allergic
herein,_the t%rrs "aut oj nmune, di sease" and,

SYRRRIR T R £X3mPle. 25thea faRi Prepreeipisasedias expaside to an allergen, exposure to
codd'hif)ireptHitotyYinfecti®, @hd ExRriigymunol ogi cal 'y medi ated acute

or chronic injury to a tissue or organ derived from
- t he oised herpia, the famys Santeimpnns disetsh” arel, bquivalersliyd autoimmune
dishddro - st iR G ' ennnen s well as. ..

lc_)r ga{n- specific aﬁg, ’g%lgﬂﬁ%ﬁg%gglfgﬁcmeﬁﬂf%?%%ww lojury to
a trgecotrerganaled i siefagm shel host. Ulthe térms ehd ofnpd eytatd edlulad hRD8HB6dy-

' rheumatoid ajpthritis, systemc |upus
méﬁ%‘%&e"?@%’é‘g’g Pger?ﬁﬂef’?a %2 W§@ Pse?fgé'?-érze%ycr?éé SERPEpepPrYfic
autgrrmudiyf. | Autviatnoung diseuse indlude as6lin-AtPeRddiitiABetel SAARES
rhe%lnié oGl ude, without limtation, . . )

ankyl o%‘i%%ﬂj. SPSEA MPrseryhemapsus multinleselespsiscatbaseseiengsis, and
inffiniraéry SoSYIGIAALE: AURIREARS ULEReS alsd HBARO Tiehofd i fition

disease, Quillain-Barre syndrone, Hashinoto's ?
ankyjlosing spppdyditis,jagiogpang kemdlyticmboiry Belyetis syndiyses Goedpadture’s

i ANS, SraReT dlkeat ¢Sl BRERLA: ryenitis, npdosa, 20 .
> pol yrrycggi,t i s/ der r}.wgl%l%frr}so& t?y@&l pr ngsrhfngolslqg}fr)?‘d%‘s’ lzd?of’ath‘c
thrembeoytoppria, mwsthienis igeaviss perniciodoaiesnia, polyarterstisi@dosa,

g ' n' 1dr o systemic sclerosis
pd?@g{) e 3 odp:gll?'l %mghsgg{tggéwz%ﬁﬁV Bﬂgff’?‘s’ PROkANasarecidosis, sclerosing
chodanggsisi $jbgren seymiborat, spsterticistiefosis FMbrMRARNERd EREST syrdrome)
Talgr%?luslag{cmmi s. Autoi.mmune di seases al so include ’
GOt ai PP HiniFRPory ApFRYs: aadsWegener s sanulemstosis. Astaimenine

disdasesailgd, indlli deﬁéiﬂﬁm'rlrﬁlﬁé‘E&ﬁﬁleﬁ&qociﬁt%‘gﬁé@sg@t ly, "tunor”
refer to a condition in 25 which abnornally

r ephy w5t Peiging OF tasms | caneert’ and, iequimalently, pruesendefer b @condition in

o koekabl S pAL It oFhoS LRl UG CANEEL ERL S8,
subjegic | Tlg gancer 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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but are not limted to biliary tract cancer; brain
cancer; breast cancer; cervical cancer;
chori ocarci nom; colon cancer; endonetrial cancer;
woesephageal cancer; gastric (stomach) cancefGT/us2004/019714
i ntraepithelial neoplasns; |eukem as; |ynphomas; I|iver
cancer; lung cancer (e.g., 30 small cell and non-snal
cell); nelanoma; neurobl astomas; oral cancer; ovarian
cancer; pancreatic cancer; prostate cancer; rectal
cancer; renal (kidney) canceé®;- sarcomas; skin WO
caft 3 Tt B Cande U R nck S Uedichs otBPebARGRAS arkiRRILGM! Aancers
aneshEer ?hyr0| ancer; ’aS WelT "as ot her car ci nomas
carflbdprirAdrg onmstast@acicer s  can be prinmary or netastatic.

As used herein, the.te "CpG.DNA" refers to.an ..
i i 3G A R Ty rG ﬁy%e&rs QR AU RStR Yiaory nucleic acid

whicht Qa8 2 @R8I EGuirike (O8) itk Retidd] the ¢ hSidGe bFhides Of
which is 5 unnethyl ated. The effects of G nucl eic

uniyethiigtedn Therpiieeds Ricleimacidseg imssiie godulatippfave been described
: ' j ept.s , . .
BB BT it e POR B R BllodRgt ozt PR Gane

6,2p8.87 1, sthé ublishest intetnatinedl pantapplicappis, suchiao N6OIKBTLH 9as

A D T TN T

andpUblisisddgdteppdpplitatibppisiherby tiesrporatdictyabierénoe.oThoemired

iR AR BB LT OR G 2R PSR GhRSriRty P B URmeti sed but

leabtREt RY IHR5eEGOM ML be dnBRMyldisle C of the 5'-CG 3" nust
be unnet hyl at ed. EEG DNA i'ncl udes bot h naturalkg_ )
Q e pgids, as

occHpEilNA inehdadbeth mafeeily pocunting Erpungsiigglatogg nu

e e
Cp GnDiNA embodimEpGhOORGtINaA ifmEp@ QAN ¢hat bap ashase sqsjuondedhaeiided

o ST R N e SRR, S

st r OpG DN ane Heern firtherclassified ay stremst ahdfunctiad intdt hepst the

t hree, cl asses or t s, all of whjch are intended.to
follgH GG GRS 6 UPESIMHoF HEIh P RIS REE NG mpEH Within the term
CphaneA Bs uRdbRES KREsCEPG DNsis 2SN ihladdte otigﬁ.auy

originally described | munostinulatory CpG CDN an
desetibaddmmunpsiinuatpryCr OPPMhand dharaeterisficathyaqatedt sellsapd NK cells

t do.not in . an| |y el [ : .
v R R OBk R o AR 5, AV, 4
claghaSF ODRY deseripetbini pabkdhePPTT iimbmatiatial apphibatmplVOckr22980,

. WD 0 1/22990,.. .incorporate G.motif, include

incePrit G RELG BN o RPORe e B isgHeb sckhpge, and

chaﬁi&%r@ﬁé&? la8thvagANK eeREdndRd R e PHasmfdyhdid afdiritid @BliEto express large
pl asmacytoid dendritic cells to express large anmounts

ameyinty ¢NFH-dbobet dggron agtivateor ol aveakly @ativateB arllsy A exampieofzn 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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CGTCGEGGEEEEG3 (ODN 2216, SEQID NG 2),
wherein "*" represents phosphorothioate and " _"
; ept s phosphodi ester. G class CpG ODN, _
W(ifin?’g%@z{o%?ate a CpG include a wholly phosphorCoTt/ §28%4t/0é9714
backbone, include a GC-rich palindromc or
nearly-palindrom c region, and are capable of both
activating B cells and inducing expression of |FNa.
C-cl ass CpG ODN have been 3087described, for exanple,

For&rgﬁ%]?vlé)lf zlgeevg:iglé_scéqsg%tg? %taga(%; ?egtaisg Q/O%?n%?é gtlﬁ.S(%a&) E?)rr] J
Immuriol 83563 TTCGECGCECECCG 3' (ODN 2395; SEQ I D NO 3).
WO 2005/ 007672 PCT/ US2004/ 019714 -37- For gq revi ew of
t heAyased bereing [‘eyéakane” aefersyeanrn a2 wawenplsolub RIREs 9t ot
&y idmudd T : USAFEL e Blafd of
elyBlapaF i ac ik IR o B cerfis KRRl B Shalbof
activatidreindSurmtion gf the dpmoneegetis. Citakinecinclyde intarferensciaterlgukins,

t hr ough ecifig receptors.to aff
g PERTE] BRPLEPTOREEE BRvdl e CT it o S LA Bl (CSFs)
chemdkinédsl Qs il @s bBEON Varibustogtdkenek hffat innhuerimmunéy raoquised immunity,
factor, transformng growh factor b

or ath- oRytokinesARPEfically ichideophqubgmatation, mﬁb R8s [Ny 1L-1, IL-2,

I others. h GUS, ,CYL_9Kinas ectrdm .
LS b IaE R, Y0 AR Y PRIEAS, BRESE 1drpakEulocyte
colsBesinhililg fictormG-OSE), and grivoddcyte madraghiage colbmstamulating factor

| FN- P, | FN- - - =3, . l.L=4,. -
(M55 et et iy gl e toSrnc.
RASFIEHRUMIP Wi MEP- 1B 0GRINY - GiloLfThratyl MICPE BMIOP-2( &3dJFEP,3. and

granul ocyt e- macr ophage colony-stinulating factor .

( GWICSRatureltEHO i rednst eqlls et b eatgaprizgintagene of o eyipkine-

| | . . )| ¥ < O T gl ﬁ' i d with
s P o To PR T 0 e e i
IL-Dost3, RN UG EI-CEF andThigtelepes o£ ENFse. @ cioHs anssgoiatedayth IL-3,

into one of two cytokine- soci at ed -regu ar,
1L-80ib b Soll-BHbTid Yoo OVt o vy T AR & P T Siker

o &fl.iidRed ifrnkey nétal iEiniGYhESFcandichbgiby

prof B e e B bl e hl Lo
imilmogloblutin Slass swihing ko lgG2p in m@e. Thi responsey @splsarhg apsggjated with

| evel s .of TNF-a. <P . o
oo pae ety i 1) RS ersel TRRE Byl ey grmarty
hurg il aghetityzad iddycesiimmunogjbibin class switchingsteilgle AidigGldn mice.

lgRa.in mce. Thl re ses can al ' .
oo Bp Sy PSR R RNl ibing
opSOh AR @pabliites, Witerénd 8¢ adsoelated &ith ThedspbiseLfrelabswoia@id more

Jimmunity and induces inmmunoglobulin class switching to
withglergiedespg@esi n mice. The anti body i sotypes

ass ??\Jae?atl ol fxena Thly SHESRV 28R REM A tnenhRVEN 1R ath2 profiles.

neu 'zing and opsonizing capabilities, whereas
Thé b&s ehaassaizbdiegalators dre Fy18kiness pbiigesd Hd-yasspasitedd ! and
negr?t)i(/ee 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 establishmcnt of the Th2
cytokine profile and to down-regulate Th1 cytokine production; the effects of IL-4 are in
some cases dominant over those of IL-12. IL-13 was shown to inhibit expgession of
inflammatory cytokines, including IL-12 and TNF-a by LPS-induced monoéytés, in a way

similar to IL-4.
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with allergic responses. Several factors have been
shown to influence commtnent to Thl or Th2 profiles.
25 The best characterized regul ators are cytoki nes.
woldosle7@pd | FN-y are positive Thl and negat pefudidieions

regul ators. 1L-12 pronotes | FN-y production, and |IFN

y provides positive feedback for I1L-12. IL-4 and

| L-10 appear to be required for the establishnment of
the Th2 cytokine profile and to down-regul ate Thi

cyt oki ne production; the ef—f3§cts of IL-4 are in sorre

th IL- 1
o RRHTAER T BT MOS0 o ) e s BRSO sufficien

for'aﬂﬁl:\kiﬁig &Qprblhotlﬂga ai3ted Hlitcaind)YInlsBipe imsiiic echnBBROGW L Bfount is a

in a simlar to I L-4. WD 2005/007672
thepgwtwsl;&:oeﬁqcemﬂamt Agherapeytigallyrediestive amqunt is @py grgount that is
nec@ ﬁﬁfeﬁ¥ for bfonfY %m%vlrg?&esiréd &%&%ﬁﬁﬂ%ypogge in a subject.

i ci ent or “achi eving or pronbting a desire

Thmffe&tmeamcbunt Swny pﬂscdmhmoefcﬁx@mrwlepeadmgm sich factors as the
t her apeyt.i c ef f i Ve.amou
s PR bt LS 1 MBI Mol 1o BRI TRk or e

subﬁddf fot ﬂieeél\terﬂt)Ode the dREdse Ogcdnﬂltxaﬁh Oeie iofi grdinagheskii it mihe art can
[ ect.. .5 The effecti

b| ol cal . e in a su
B R efegring i R PG BpbPHEaY FAPeCaR ) Jrorsiating undue
exp@%eﬂgﬁ&g on such factors as the disease or condition

being treated, the partjcul ar agent being
adrnbssd deretn, “grAl rjection prefarpio mm‘mogeﬂ*call&s megig¢ed hyperacute,

acuS ??‘f{ﬂr{)ﬁ{c f}%urgf Ii]@a fdisae @?& 915 d&%ﬁ 'fxtohpﬁ]soug@)ﬂgr t\‘.l%ﬁéx%ﬂﬁfsy The

e"art can |r|caly det erm ne
terme tHug cn¢wmpam bcth colfular qndramlbnsdbfanedi@echtej astiom @siwell as rejection of
botﬁel? > Sta%tl n ue experi mentation. to As used
8?‘5 jection" refers to i mmunol ogically

rredMamsedi hérgine tha certne | immane te)” refersctoraarell dbelongiog vo the ilamune

svskpa ot ol R oL el oh BBty e 1Y i Pl

kil UNKD @ellys, BRdiiat ek, h&ltﬁi@ﬂl@&ac@@h&@Hm&ﬁm?ﬁk Ql@ﬁdr(m c@fls and

both al l ografts and xenografts. As used herein,
spegiahized fwmmﬁ any ¢ff the f qr%%rr&s, e€o Plasparytod dendrgicsglls, @laﬁlﬁé cells,

include T | hocyt es
NK?,T_T%{QI er, %5( | gﬁmr 1&&?];63@1(&?&15 ynphocy

nphot B ceI natural killer
( NK)s msedi hgelngﬂaammn‘bxymxse cmpitx’bpfﬂri; to, anmemogﬁrtaglehldmg an
ocvit es dendr| n Ci f
anngocs1 a.n)ré ﬁgtlg g 61'1%%1?1%% cf’ by é{:gntlg'o%gt g?érlle (fg%) E'Pén? 2 antigen
is aﬁ@ﬁtb&mg&h asrm cel | s NKT T hel per, and cyt o; oxic T

hoc es. ( % As used herein, theterrln ne

R% ?‘E‘f“e TG “APHRUBE FOTURSY EOTRRRSIRESR R eéﬁa‘é?) refers to any

conﬁ@ue bm‘ydlﬁ%% Aibad} mejh&wacﬁd-s&iwm@qungmtgyse&h@uy bound by
antib n one enbodi nent the antige

the antlbody he nucleic acid-containing antigen can include chromatm rxbosomes 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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is an autoantigen. As used herein, the term"inmune

conpl ex conprising a nucleic acid" refers to any

conj ugate including an anti body and a nucleic
anﬁ#g%%gptalnlng anti gen specifically bound p@anﬁ&um9n4

anti y. The nucl ei c aci d-contai ning antigen c

i nclude chromatin, ribosones, small 25 nucl ear

pr ot ei ns, histOnes, nucleosones, DNA, RNA, or any

conmbi nation thereof. The antibody can but need not

necessarily bind specificallypto a nucleic acid

conponent of the nucleic acid-containing antigen. As
cr){wg@@ulhrem)nBehqhéS syariramte, avtoimmensrahoresulosepbeitidess and vasculopathy

efers zed by the

assr??’&%‘fuct Fon BRd7or 36 Il?@%/&gtl : gepogrlmt“%%%{)o? Aptey

C onpls @¥Aherdim Cimtunglefibiatcy” 3€fersad a dispast eddxstnrdsys twddhghe

|.upus erythematosus. (SLE) and related. conne
Sl P BTG SREES TP IS SPET PTG RaBaTigh  weuld be useful

to BoYt DBkl § indmbhd Répdh&diot e ©NR]iSKe ﬂttﬁr&ﬁ%&ce(rﬁer@(e.g. tumors
WO 20057 007672 PCT/ US200-$/ 019714 -39
of theyhoin.dwngl (egorsmall celbandoran-ssnadhyash) QY- bieashiPFRSHR colon, as well
$RmuAbREci
o RTERSSTRE LA R HERSHORBH Y, 8SSAELR By
beu&wﬁemermcznbéqungum@def|C|ency refers to a dlsease or

di s der in.which th S .- . ' -
F un s R mu Bt B0 LA R fBhictn Bfbjec
refesed hl}neaﬁrafbﬁb Rogsite R astubjeetcztséomdtmmﬂemmmwm th dlre subject of

exanple to elimnate a_tunor or ca
mé{pﬁpﬁ%stlgw%tq{y nr.lﬂﬁlﬁ aflg éuc @ﬁ%n'sesclgcf H’E‘Eﬁ‘g#“g%f’? e?aboratlon
of Qﬁbh}ws EBER{okineB @ 6th.fadr8drdingun6glbBiilin; &prevsioh of Avmune cell
ot her carci nomas and sarconas or an |nfect|Qn in a

surfaggjaetivationmarkersnth bdb? Plﬁﬁ“é?ﬁ})?“% ghpical disgasg APy or it
can r«i\@ QsdHAREA thederm M SnfdSEsh” RBE RlgBivalehtTH B LI Midags efer to 2
nucl ei ¢ acl d-'associ ated response in a sub ect” 10
condifi@ris WhichanrinfestinusiorganisaspRger i pregens i deggctable amount in the
blci 2 ?{1'0 2%0%%aw%%tenl%qg%d§:oz ?’éﬁlgh l? gt&’l% éohl?rﬁ)ra.gtiéﬁggtﬁtg{gssggjecta Mnfectious
ordani3msded agMntshﬁxthldel Virus¢sabactania, fingh andaparmltes oFhe terms encompass
cyt oki nes, che ki nes, owh factors, or _
b°ﬂﬁﬁﬁﬁ6ﬁ$@BBWFH‘ %%BF§§§%gﬁ55?%Snnune cell surface

act iadabdderdiRthelefm “Thidte TlAuAK R¥bdIge” @ik 1olani bypalof immune
di sease activity. As used hereln t he t

resppRie e £4TBHY PasRECI-aerarigigA applgaylar P?Wr“g@g? dngaty dggmunity,
wii & i€ bish Rndwn thahE QG 6@ drhattll edhdiityl MVEIvEd MiRipally neutrophils,

organi smor agent is present in a detectable amount in
gravubocyte$, amvhonucléan phamertma dendrisicselly, DK eallgeand NKq g6l pupte

. sterile conpart Subj.ec Inf
ungplagfﬁsg%ges u?ﬂcg13 f‘(h‘ﬁ‘ 1mdté1 u\)/rll A SeeI Smt %&ro gisoductl(%n (ng IFN-a),

QﬁéinhQ%E%hbﬁSnacT&}ﬂiagéﬁdﬁBatﬁmg pliaasRosid) 0psondmatide camdlement
chronic infections, as well as sepsis.
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 of a
host subject. In one embodiment self-RNA is a messenger RNA (mRNA) derived from 2
host subj.ect. 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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As used herein, the term"innate i mune response”
refers to any type of immune 20 response to certain
pat hogen- associ at ed nol ecul ar patterns (PAMPs). Innate

wol00¥0teryY,  Which is also known in the art agchedd6@ion
or native inmmunity, involves principally neutrophils,

gr anul ocytes, nononucl ear phagocytes, dendritic cells,
NKT cells, and NK cells. Innate inmune responses can
include, without limtation, type |I interferon
production (e.g., IFN-a), -f@utrophil activation,

macr ophage act. vati on,. phagoc ' [ [ .
Conpt BiraREres e pr o pish Teta (o g RebrftP atfhal Ahioff ermbodiment
theAGbjB&8¢la Mam@ian, Intdhe einbbdimeatthe subod! isradiuatas. fwotheryenididdiments

derived fromthe genone of a host subject. Ln one
thegpbiediintAen-Ranan mgbqamng’aeéslﬂ@a&ﬁ&ew@r#gﬁwﬁm t“_&‘ﬁwaﬂ
prifi&ied, {Sratdr ARl d) B Estei D Sdsticat@l dnirbh¥6) and @bitdBedtiatad knimals.
and degradéd DNA. As used herein, the term "self-RNA"

r ef A5 gseddereiny “Fukiectbavingt af Fignofdeuclgring reRapediated
. host_.subj.ect | ; | or other
iR RO (AT ERAPORER onflitk FBpbsrtio o PAMP or oth
TLRMgaedbodi nent sel f- RNA i ncl udes ribosomal RNA (rRNA)

derived from host.. ject. Self-RNA.I d any -

AR B i RS T OIE RS e B J4R HRF o any
menhPr dF% B oD@ 1edshten hidly @hervalbhrRmblian wittemsetagnaion receptor

vertebrate aninal . In one enbodi ment . tc{;rg lsgfﬁ%"tgq% iS ms)
profsamsr LR | nlTghkd) avhisbaPerentze PRBOgsRseRciatsdsmaleriiiarenatiorp(
anooélclagsr léeﬁ" @%%15?3&?1@& Dﬁnﬁt‘pin%ﬁmfys ﬁmﬁcﬂyﬁ%m share a

at ni ma

verte a , Including, wthout limtation,
changeristiorstmetyse thahinekided antratrageblplar fexiragiteplasmigicomsuythat has

donest i cat ed ani nal - i L1984iSy donain that
SGEREL RS 0By D0 UL OTAEAERAS d i s
is iffeoleddapiTi@ sTgrmaling dT R encluderbutraosidt dritgd tohumaefleRs t o

a subject expoesed to.or at risk of ex I

or “SHEF oS eRE RRie i< e et Bl EERTRY g fp i HRs ar
avail&Blk frohi feblic deapised suchadGenRunky Sireitdrlyy nucléit Rid ped @minp ecid

any nenber of a famly of at |east ten highl bl fro
sequefits® foy varionsnihdlsi 5o PUPEraRHNGRRIRA SPERTS "F“eg‘é%g%“ﬂ ablg from
pubiilc BbAs (nblddhie GddRhAk. MH KAmpRCARRGIZA&id and amino acid sequences

P

at hogen-associ at ed nol ecul ar_patterns (PAMPs) __and )
fordnmand LROYHELRMerlan ing fasind pe FesBank acerssior nRmRETAFY 4> 7 keoding

ol ypepti de I £<E C i ik 4 Ir Leid and
reg?‘ﬁ‘c%’%g%g %‘h&eé)il %a@gﬁ% ar 3 ext-)rsg)gz/’fr 6 I%gtgﬁ "é)ﬁ‘a%ér}rﬁi 0 _an
amirdaicid@quenkcesfor meriné ThRY @pEBRS) caa bt feurdrme fignBank accession

domai ng an..i ntracel | ul ar t opl @) g Fhhebhat
O AR SN T
reshddfivEId The dEHIRBOhukhdRSTL RO prdiint €dntai@Cl 08 22dmhina atidOaraicshakes an

Sequences for all ten currentl )i_ known humanl_ ELRS ar e
overall amino acid identity of 75.5% with mouse TLR9. Like other LR proteins, human
TLRY 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 (mTLR8)
can be found as GenBank accession numbers AY035890 (coding region spanning nucleotides

59-3157) and AAK62677, respectively.
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avai |l abl e from public databases such as GenBank.
Simlarly, nucleic acid and amno acid sequences for
vari ous TLRs from nunmerous non-human species are al so

W O\A&%yze from public databases including S?ﬂﬁﬁﬂ5nm9n4
xampl e, nucleic acid and am no acid sequences

for hunan TLR9 (hTLR9) can be found as GenBank

accessi on nunbers AF245704 (coding 20 regi on spanning
nucl eoti des 145-3243) and AAF78037, respectively.

Nucl eic acid and am no aci d4pequences for nmurine TLRO
(mMTLR9) can be found as Gen-Bank accessi on_ nunbers
AF328ibiEk {oibatidragpine@giid sﬁqsmmmfon bumearc TeBY (163&73,9&!@:#8 das

%\%g{l-éﬁgf%%gq%fw§%m§4gﬂc&m %?%%g&gﬁ%ha?gﬁpdclhw ~3285) and

ARVEUIBB] resprtmielya lwtidicl guid aﬁcyam)ﬁo Zﬁd Séquendeh forougige TLRY (mTLR7)

Li ke ot her TLR proteins, RO..cont.ai ns
cap e foupeaF GrARankGEasTEn Al er?gS@i%é%‘ﬁ#&% regiQhy spanning nucleotides
4§WPWM6EMG| tekpicavdiguki n- IR (TIR) dorral n. It also

a signal peptide (residues 1-25)

an
t ¢ anbrbbahddonag pc 639887088 08 hsmn %8% (*?%d%?l) Eancbefoppd as

T e

and @gt onm;sarespengvmcm@cm dod andarging Ayidaeahenss foramree s,
ectivel NI d
(hi g%? qﬁig &;"’Eﬁé l&}%ﬁﬁ%cgésglog ggmgéo% %32@'5 nt'%erQéi@x?spanmng
m@%fi&@@?mwﬂggr%?w&g@eémgm ng regi on spanni ng
nucl eot i des an .
2005%@67@?%13@?#’{982%&1@‘?9‘#?? ‘“212’1122 RIERE? 5*%"?%%’ afeﬁgsem n
e dddditic Tl RT)zic®iet Ak (2000) J
m?ﬁ@ 2% gﬁﬁﬂn&ﬁ%}gﬁﬂﬁﬁggﬁﬁﬁ nunber le§F2404_ll)6m tg (gh
Lau@gq Bin! 6450h6.nRessnicubbicatives repottedbgg T LRI 4h ‘;&3&6(:@8 gg TLR9
%fr&%b'ayegé }ﬁ&gﬁighﬁhﬁ BAGHE BRHaATLRY 2RCh TR BRREAS in

can be found as Ganank

plmss)ﬂd)dendumb@lls @@@@5\8@9 mysbeiil dgndritigicells prsti HR7 and
t |1
T B oo b B R il TR e BBGLEEBER o i BPRE KA W pBCs
( hTLRShe®Bérs bEthe @wqmﬂasmacaemamkulaodeggqpm (BuaHdamily, TLRs
NVMD03265 (codi n
e b0 e AR I L U2 A5 B
Pé‘f" gel%%wsgbfﬁ@ﬁmfn@ PCTHIS93R8T9and KATVURB) /16766, herataliudat signaling
nBank ‘accessi on nunbers AF35§15 &§g¥§%méggn scrosis
ms@atnnmgnc,ﬂ@twmﬂ Hdts appgar ganepatlysym ?{d“’}&ﬁ\ orn
faﬁ%t Eggﬁtﬁ%sgﬂatﬁglcﬁ_rﬁﬁl Foybelbiedyd h&désc'rMc:ﬂX&EseSW eddhe Het al.

aregpresent in nmono

cyt
(wevymmmﬁwamar Mptizhitor Reas 8l (1998) Hehe!f 203 &2 dachi O etal.
E) iy 98143562099 Tet al. (1999) Immuinity 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-
1R, and the death domain of MyD88 binds the death domain of the serine kinase IRAK.
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Leukoc Bi ol 67:450-6. Recent publications reported
that hTLR1, hTLR6, hTLR7, hTLRO and hTLR10 are
present in human B cells. Human TLR7 and hTLRO are

wd){()@.;ﬁﬁ)%nl n 15 plasnmacytoid dendritic cells @pg&}) 19714
and 'R

while nyeloid dendritic cells express hTLR7
but not hTLR9. Human TLR8, however, appears not to. be
expressed in pDCs. As' nenbers of the
pro-inflammatory interleukin-1 receptor (IL-1 R
famly, TLRs share honologie® in their cytoplasmc
domai ns called TolllL-1R hormol ogy (TIR) dommins. PCT
I%Mhtwi&pﬁwmwldﬁsammggwmw a3 fegst two pathways, one
PCT/ US 676 ntrace I I ang naI hani_s
eeirefir Sutes s RO A B B0 e TR R of
Ju@aﬁh Fdsmt%magg btk Scthatdr Pfotdifd ¢ AP ks eplicH Retof AGLIYI 6
(TRAFG) bel i eved to have critical roles. Wsche H et

Acgivation(of OF74B iinvielies thy aztieyon e/ TARE 2imember of the MiP 3 kinase
Rl PR R0 R s e 10y i

de ldalxbﬁaﬂ’@ﬁhc tladflodatiBh o FINF-xf31t8 %) nucl¥at. UL &ivaBsh 4f@n @ad Fos is
omaga MA et al. (1999) Genes Dev 13:1015-24. Signal

bekiqvash inrelve AT kigase kingses Wzﬂé’éﬂéﬂandrmlﬂn@sekﬁ%ﬂp%md
INKR/RbY € Hﬁfﬂﬂ?kﬁ E APPard %No{l@&k% %glamag ke | ncﬁ; dtm oila pumber

receptor assocl a ed ki nase
of k@aﬁtmdrﬁéé@pdmmgdnds%tﬂ-uﬁmg bizeis Gor Vekiets (azltoku(ei 919d7§ostxmulatory

monlen Sertarm ook (Ob Nl P iackrsERtaL ¢l BofEhmo s

18:kbf-@r. I L-1 R and | RAK (whi ch includes at | east any one
of 1RAK-1, | RAK-2, IRAK-4, 30 and I RAK— ath\% .,
i nchagesd herein, ttls teimsal T CRoligand oansh BRATY Ao Alg fopa TLR” and

“Tbkt[s)%iﬁ oﬁx@@t Red QJ@}nBleclﬁQ eoﬂ;re@ |tﬂan%‘%ﬂ¥%ﬁl‘?&¥e<ﬂ%b&dﬁ& to
s the TI R domai n of

Fom&a h?@x daseribet hewip@ga Kiprignary Ném@l aatnhhmmvimamlmp mplecule
/ 4
oSGl i DOp oy okt indteR MNP OAircet] WABFORER Rk TLR
doreaih oyheathah TR dbmhimasd itdncesJdtRimayiated oigaalirige duol Dmgembmdlmem a
tivation ofIhetran ti nfato

TLE b sl g Lot 1R Rone B S R AR g I the ppgiment
a "mk 11%3&1 efdrh W4 Mblepiile beNthhn § Aturh) lifandd$ & TLRS &.81) a fridldcole

Activation of NF-KB involves the activation

preaalrecrlakh&maraa%f%e}n e embadimpspt the FERas LES angtbr)I LR signal

agd‘nﬁmga?lcp@ggcl&ggmhl nases. The | KB ki nases phosphoryl ate
eading to Its degradation and the transl ocation

of Ngaiis foomaiebut oot ablef theAERs/ave brenalesaribad ahier ifgance.gt has
bee]%%\lﬁﬁ eleﬁ g%aégLE?{ngnXlg énlvr}%s? ksentﬁsﬁ% ?z's ger{dh H%E(Lf egn‘?loshimura A
et 2AR1 999 Udmhnanall N6Bd - 5 ;/Briphttilt HDI ét ap (1999) Sdiaias 283 :P33- Granfrantls
T Sl T LSRR S SS08 mbob 151, e
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. Hayashi F et al. (2001) Nature 410:1099-
1103. TLRS6, in conjunction with TLR2, has been reported to signal in response to
proteoglycan. Ozinsky A et al. (2000) Proc Natl Acad Sci US4 97:13766-71; Takeuchi O et

al. (2001) Int Immunol 13:933-40.
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10 nol ecul es. See Aderem A et al. (2000) Nature
406: 782-7; Hacker H et al. (1999) EMBO J 18:6973-82.
As used herei n, the terms "TLR | i gand" and,

quwyoyﬁ;bently, "ligand for a TLR' and TLR +d4}39)714

agonist", refer to a nolecule, other than a sna

nol ecul e according to Fornula I-XI X described herein
or a 4-primary am no qui noline or quinazoline nolecule
15 according to the invention, that interacts,
directly or indirectly, with-#TLR through a TLR

domai,n ot.her than a in and i

TLR ﬁé&‘f“&lt‘/é‘d”%ﬂ rEROier ﬁ&RTﬁE‘ SHErETAYY, &n h@h‘?%&“ Tgnmi H et al.
(ROCDR Vi 5468 THBL 3 BAker S o&m @oor ) roc ParlTkd3d|Sc0BPA 98928 7-45 CpG
found in nature. I.n on dinment a TLR |igand

ONA.ayhich tFCIa‘dﬁ%ﬂaé‘GUFlé)TSﬁr?@ﬁ SYIHERHIC DN PATC rimgalﬁ@rld% ingwhich

I t
Tl eyt 04 BS80S ARG ok o

apdyemticagues glse racptlyrmapdrteddheiciintling thgtaHeRO fignalingan datr in certain
by b T L RS BRSPS

Lpafbeftetdifl 9tah (2602 Matypop BpsISd@sThuspimha broudar sensecit agears that TLR9
I

§QI ) gflrlﬁglmogrjrpﬁ%g s%l?oqupqﬁf Igrrétabg g{heéP%tA( rirglygg\ wl?er) the nucleic
a&8 iSfteRnid8 x 7 sfitable cEﬂKﬂUQ@ adpLt ofah immhBOompreruni ty
11:443-51; Underhill 25 DMet al. (1999) Nature
401: Bgendy ltrramemggd thaksertawimyidazeauinplise gerapoyngs having antiviral

p C t
a tﬁﬁtmfbsrgvbﬁﬂs ?‘*Hﬁ’?‘?‘h@@g ';}%nhg{;ﬁ («:tagsg)zg(r)ig"k?@}? b%uk%l@ 196-200; Jurk

M atgd 8;0% Neh&ren 1p@b399B Slngdazuauinplines wreRotent a{nthe(rg_ Q&QiW)ators of

D50 2 ORSR i RO A s bR o

W“(@ﬁ@xtw rhia¢, Heenmildd all weatlmo&tedrhmwo rmideznqiu‘uunﬁmdson

irx\gartxih TtLagéé sgqgrgrrr]ooe @4%)3 %ﬁh%etgr{x}ogpg’cr%ﬁfp gf)\gl-‘é trf(‘er eukin-12

IBCIQQ afCActiVBANF 7B 31§ 6n ¥Aldtype k& lsCkunsidteit wittdhctivation through a TLR.
( ZOOJ@nt | mounol  13: 933- 40, WD 2005/ 007672
6b (39081 Yqrmmunal 3 FRE 200 | Maqr@phfree froam Bigecd¢figigattin TLR7

bl%gﬁ?%éﬁ‘s}{%%mﬁ% %%g’%?&%g Hfkin 20015’ ““ﬁ?&’c‘ﬁﬁ&‘i" ‘%9&8‘1“0“““'
InSglditiggAhe amggzgmuwghne@ry@uctd\m;sewmemhem podlifetesorbafcplenicd cells

nt i des
i AR AB IR U S i SRl B el 5ol romr -
mitet arubxfeehsenhieﬂeedmﬂre}ndd thdvekplagkonRahiiste TORS, Bndot TLR2 or

Ileg so recentl reported their finding that
%mw onig kidgex ells resulein M-k aqtivasiopinFeaponse to

| regth&%aem ﬁn&xegpmpetlamﬁ%u%h %@&e&qriﬁ@aza Jibline

I gG and chrona Leadbet ter (2002) ture
copppusdpsargnonrpatural ligands Qﬁﬂdﬂkmatsc@ns@upq mam@ea throughaf LR 7.

TL_R%lecently it was reported that R848 is also a ligand for human TLRS. Jurk M et al.

(2002) Nat Immunol 3:499.
It was recently reported that ligands of TLR3 include poly(1: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(1:C), Alexopoulou et al. reported that only cells expressing
TLR3 respond by activating NF-kB. Alexopoulou L et al. (2001) Narure 413: 732-8.
Alexopoulou et al. also reported that wildtype cells stimulated with poly(1:C) activate NF-xB
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can signal in response to self or non-self nucleic
acid, either DNA or RNA, when the nucleic ‘acid is
presented in a suitable context, e.g., as part of an
wohtdEwog7eonpl ex. 10 Recently it was reporteddm@ho04/019714
certai n i mdazoqui nol i ne conpounds having antivira
activity are ligands of TLR7 and TLR8. Hernm H et al.
(2002) Nat I mrunol 3:196-200; Jurk Met al. (2002)
Nat | mmunol 3:499. | m dazoqui nolines are potent
synthetic activators of imfune cells mﬁth antivira

o RSB B EARRER L rnn
respoR&SRFTYRE€ Eafstv?éi{e tibac u'nﬂhfjéﬁz Rl bRkl TER3™ 18ls responded

i'mquinod and resiqui nod (R848), induce tunor necrosis
equivalentdy towMFtypeamus inresponse|k linopogysagobpridey peptidgetyean; gnd €pC

0 14

dmlg(ljetolt(@%st IrAél\r:l]ﬂ OWJ@%% %ﬁsﬁkhx%ﬂed ﬁlgpﬁ& QQF) W{)%gbli mvlelaved in
dsRNanrindoded Prddd6H GO cytdkmempidqgelsfefanwmaspmead eh'thaugb at¢tiviahon of

TLR7 ut not ot her LRS rroduced no detect

kingses aeohaedt<s. HicaRne gty ARG Piifiese cefyfar

respaf#gigt Meao,t,am dtfl. Q%GM'MWL‘?@%AMUGS%IQ SRS HERERE 8 Pdinst

proliferation of Splenic B cells 20 and the activation
virugds. i ntracel l ul ar signaling cascades in cells from

1 dt . . L
L S
natufdlRDrartificiliRda fiinctidnalVBbR e Atfoyoiohal TiRliseyfuli édrigth TR pldtein or a

vy
T e B R R U e
Genkral 1§l @%0HLdtHAA1 TIR wilDinpiagd s deast ae'rm MigAdi-bihaing Iﬁlagmads)mfe
TLR7 thati. can induce S|%talln t hrough TLRY.

extrygselar domain ofihe filkispeth ddRiamd et kesta fragmentef sl TR; d@gﬁw capable
of ufté%ﬁctmgmﬁfh ablotR3r lepﬁ&né\fb@t dodhain-cériBR) pBWpeﬁthQ' M%PI?SS In

It was recentl ¥ reported that gands of

vanws@mbééuwrsyb«r fu@yncanu Wi @ngeq@maba sclpslad RS, TLR2,
|:C d
TLRTo TR BARE THe. HRRP. TR RO nd RO ) "5

ol irgemaid enhaddsenmheﬁmlcmal ByRs¢ natuu’a&y expgessedimeycatlel | s

expr essi e of r e of 9
~ B peiart IR <2 adupReatfies Saioteb & % s Hotateg oot
fromTllnRBaxf 186k rédnﬁyoxﬂdzidlmakiwwézwueb@mmﬂﬁom @l liak was
hbture 413: 732- 8 oqu et al..also

establese@% }rera @%@&np&f@'&%@%&H@%ﬁ e 9f dirgnoes ofc)
mung;ﬂ& ha\{y@fo%xa'\éfg&ﬁm\é@a 8PP/ MR4RKE YL H. wﬁﬂﬁgfkém&w Bzol‘Med

produce | nfl annatorégpytoklnes
125:T8456-50. RPN 8226 wanepredeysbisiepertidrag resp@xzspwg &@Cbrfucfm@mas
cel | r.e,siani fican [ 0
ek LGy RO LRl LR, R AN TRl . 000
Eur§ erhlnﬁnélmorlesnﬁnf&emtam aap@lgﬂ@aﬁfz’hﬂmﬂmol 30:1967-76. Takeshita et
pepti-d CpG di nucl eoti.des

|
st o el lkaplely Britioy R R0 FRfsdh BHEB LORE b FaRsTipe”

. factdr HYiRiEStel tnportant 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 TLRY,
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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5 dsRNA-i nduced production of cytokines and
proliferative responses, although activation of NF KB
and MAP ki nases are not affected, indicating distinct

onl% s for these cellular responses. Al b1 Eh

proposed that TLR3 may have a rol e |n host efense
agai nst viruses. As used herein, a . . Cel |
expressing a TLR' refers to any cel | which expr esses,
either to naturally or artificially, a functional TLR
A functional TLRis a full-lesgth TLR protein or

fragnment thereof capable of inducing a signal
r es pSitsidartopéripherabllpebmongnuplegricslly (P%é\ﬂﬂas) &%ggh%z% cell line has

: thgrg%t{?gngﬁﬁ h) dl';’]p?egguﬂreﬁtsv@eh suff{b%l Eﬁ'@ssﬁ}n df%@éﬁer@su%h%s CD71, CD86 and

extracel | ul ar donmi n
1 A IDFeinfredpondean Gl n'ﬁbllalcandl exposuea skhishdsibagmetrserved by flow

TI R domai h capabl e nte tin

cmmrew%ﬁafﬁeeam 5 T P RO lghin be

s[rﬂct&rréd YhdeQ@Ppro |séIB<ﬁ§chelll|’sarfﬁ¢mﬁztrkﬂrbabre§'dich asx raadout in
enth?’g ected from TL

, .TLR2 L
aﬂT@nRQn tdl’Q_fRB plawpﬁcherpelgge omy@clneﬁg}ucﬁm@thqrﬁeaggi;? desrﬁ:nbed _

the functional TLR is naturally expressed
egs'JRrBQr'e'ﬂFx:Q “I'n one enbodi nent the cell naturall

expr &hs R‘PMIL&’Z@ﬁ ehlinte I Rse hepnifeungdro resppag ‘Q&C%K pmalf mgjgcules
13%\2@& {frﬁld%zl ln;yel coglgg‘umrlglgl lr" % X BPMut%%gﬁ of REAE 888 cells with

Pablished from the
tﬂ@ﬁmamqaholmemempoﬁndazm (sesiggninmid)l indueesdL -8 He-10and [B110

g%@g:gg; Ial% gygs&t:crzreuéllf gr Bg g%?Rg%@mglaggﬁgFﬂ%gxggsmulatory effects

el 2AR7 304 TRRM TRZ2RIityas RPME SR 24IB) ryspbaqbwmw saggests that the
responsive to nucl el ¢ acids as, evid edﬂ%{? ghe B cells
RI18226011 dipe plso expsgsstsel LR aﬁfdPrFEO‘iSi‘{ﬁf@" LappgnB cells.

F et (]%BW&)] linE4n bt JEBRQInm3Rifkd Sorkbor ik akesifiddefofm ein one

al . I mmunol 30:1967-76. Takeshita eii)% by, the cell
emtbodinsmg) thehBPMéB?ZG qellds wasertpd patherapRric FRTBYgy Preferably, the ce

g?tﬁﬁllty rﬁéﬁsts Fcitec{] with 91% ﬁoﬁef' %0 Qt}dct YTid 2 'c@ﬁs'txﬂ& gefx@;ﬁl‘l)(')fncludes a

es 1 np ant r G nucleic acid
prb@BRt, Ia&@dmgkequsnd’eamd klpolmddnhkanommal Thoepdirg Jeguence can include

secrete a nunber of er che n
3 TSP SRCPeE: sglectﬂ?_ fr %aropybcg{%ﬁhnigf a?l%z &l’%nﬁ&ﬁerasc alkaline

resp O
?Wpﬁé 'bgﬁL@lanoﬁldﬂééC&}ﬂbrﬁ:nﬁﬁdnd&l acBeﬂﬁzuS&rdSh (EATRIsecreted alkaline

I ne expresses TLR9, through which nost.i
Phoobtalast 561 8 DSBS TRESEA AR oE e TIEH PrUE e S Pot
lquﬁ @1%8';12%%@{ ﬁ&gﬁ@@ %xprbstsed SoRcfb(d@abtp26ph hedretté‘cEmbkebule (e.g-

t he i nvention relatlng £ skill
HH&IIBL 1¢ (0] TISFas etcof axdetice dqpmam@moteere)mswaénov‘é{b‘O\ﬂéqu oLs

as & %%}ﬂ)@%&od gged cnc enggc{gé/ %gorz?%ﬁxg\rqg% alevel or an activity tha

%32%‘“%%2??%861 o upr egul Lt o i'ts eol| surface ! ”.e "

expr elpgenngm badimeats §hestlHEq§iog§l ff’artt%gaéfyae%gressed (inoluding 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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HLA-DR in response to CpG nucleic acid exposure. This
has been observed by flow cytonetric analysis of the
cell line. Accordingly, the methods provided herein

woQaRnbr7h structured to use appropriately sepEgt90 %714
surface marker expression as a readout, in addition

to or in place of chenokine or cytoklne production or
ot her readouts described elsewhere herein. The RPM
8226 cell line has al so bee4sfound to respond to

[ ui nol.i

certain_ smal | nDIecuIes i ncl udi ng.i m daz
trangeaippeRpicRe codipe wawmse and if heags ahth finkgaepotvssh thedpvp DNA
sequ?’héelg dodshok t‘ﬁ réﬂt%ﬁn@%f&iﬁkﬁ&%ﬁmﬂﬁiﬂ RRdBion, (2) interfere with
resi qui nod) i1nduces IL-8, 1L-10, and IP-10

the mlau ot the promater gion fadizast thy tmnpn@p@frtb@@pdtuwaﬁteqv@&s or (3)

o Bl iy TSR A G4k, o DO T

Thu§ AGEAS Expréskiah _sédﬂIEnceRRMld B2@ @ rabdy linked nea adding seqpenes sfthe gene

S ACATEIDE T NERTNT Y T
the x‘eghlﬁngr@ﬂl'séri;ﬁ‘i’s @k led lidto Q&Qieli&cﬁﬂ‘b@m dTgRtypeptire. RPl\/l

6 cell is transfected with reporter. construct
Pr élf smgpnybodimentcaeqding S§qlsqna<bxe§erﬁ rosmhRycleie aRdd sfapepce gading for

a ful{c%BleZﬁ,R Clﬁrgéxtng %Bom%@ﬁts 5%985% SdqueRRTEfHGH a%ﬁﬂ@{caud)éequence

ronoter, codi ng sequence and
compghyadquywatlon S|gnal The codlng sequence can

i ngl a._r rter
L D ISR EE L i i
the mha&mblanas but fbetha TORl exptessiomieesar. € bi ©ranpi) banao?93 fibroblasts
ace nsferase i n 0 .. ..
(ATB g 5090 T6f Sy LB ol odibe R LR BB FospEbg i e
exargﬁliglg-bl%v{é Z&;&Elﬁ&?@ Q4n W&In@ieﬂtl)( Q:s?abljckrﬁasfé%@eld.vl\/idMJl.itable expression
etc a_surface-express : .d.,
vect@UipEyecters)se @ & )ééildr?é It do e(Xére@Sp TLR3, Tlé{g) T@%ﬁbﬁ@ of ahy
com Hgtl(gr?(t’herggﬁ A)lten%%lgt elhlgerll HALAH G ye xPrelles h FurtiOAH LR can be

nown to those of in the art. Preferably, the
a cekt duht epg:resequbenﬁecmbﬂle% ata pgwficiody highenlsvel withse TOR an

t f t
oo Bpch e R B B dBohBeser Loy
ex !B’bﬁﬁs‘éelgﬂ(elrm?lhddlg lofithe dnseant trﬁmfll‘(mss eel) thbtyarafmdl}{ gxpfagses a
i_ntroductjaon | 0
funcen SRR AFereToblS & Sl Bt el tespredies B ARRIERSHAC

SuclI b Eielmraﬁor‘bets&@xyq%bme@ RatHARGRabISreppRéralhstrici. nked to
gene expression sequence. As used herein, a codin

seq‘éeﬁ%deh&&‘ﬂ@l, ‘TR -mediated signaling]’ grfers é%eﬂyem%mh?féhf‘sﬁliﬂrageﬂlalaf
mgnQﬁraﬁ@cﬁfcﬁQA ¥adn'7v£$k{:ﬁg%lm Rntb{A6L Ona(;f% B 38 2shifathd TKRGightll and
a way' as ace t e expression or
engztglemastthyltm TDR ofiMY/TIB8 drlaaﬁsslpatmdownstfeanh@f Mpl8Hengagement,

nce.under th i nfl uen 0 r th
o R SE G0 b e o SR BBy B3R,
0P @sakéd/heréif KU R-nedid@d rhinQiostinutat gty Gippbledg "irefetsite TRR-
gene ex reSS|on sequence r?sults in the WO 2005/9R7672
medp@ﬂ/ wzlgggl gultsjin a measurable immunostimulatory response s 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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-46- transcription of the coding sequence and if the

nature of the |inkage between the two DNA sequences

does not (1) result in the introduction of a

JgRsShift mutation, (2) interfere with t h .
W({){O%é&gr onoter region to direct the transc‘??rp/) |g$n4’0té¥7”

the codi ng sequence, or (3) interfere with the

ability of the corresponding RNA transcript to be

translated into a protein. 5 Thus, a gene expression

sequence woul d be operably ligked to a codi ng sequence

i f the gene expression sequence were capabl e of )

tief deselbpment tof, ao prev et slom ooifaltttheprogrssiienpeis erdo ehmenatn th disorder,

dt hat the .gesulti ng transcript is translated into the

e YFORHESi n or pol ypeptide. In some embodinents a

codi ng sequence refers to a nucleic acid sequence

coding for a functional TLR 1In some enbodi ments a

T Branes ’"é‘@é‘{féﬁ/é‘@le’tceﬁféﬁgs to a nucleic acid sequence 1o

codi Rg ybAheteid, @R bRIstimMNatoR) hudidi@hci@ feferd ©ladlukMic acid molecule
expresses a functional TLR can be a cell that does not

theak prhes sontadied Withe e¢lbefdthe muruns sy stedy indpres therelb ebihe damype system
V r. e . . . : _

B Rl B T B 4 21 o

kelesit fol dne of slaill frhibe agxiaciplies bisaoblinitediohmesirementad styulated

trapsi |y or.stably transfected with sui :
e &yatd ayltdltor, PRQRLFE hEcLhich S b TR o g groducrs

tHd afe eflpreS¥P b ESrettd MBassddiktion witlRfhmubleBtivatibn,ativity of intracellular
conbi nation thereof. Alternatively, f% cel | tlgat. ..
sigpalingiRafhaays, aad e bk Examplehptmagkest ofpmmuns felhactivatioagpplude,
vﬁ{ﬂ@ﬁt 16X RER SEGeddhorlc aginkOR , TR REreBordAMintunegidbhih (e.g.,

higher level with the TLR ~expression vector than it
Igfoe sxprgssian of callsarfaieRrntigens é&.8i R8¢k indyetionmf cyigbiciaptiityeand
5B S o100, of USRI

pr ef Arabdlgic acigt ashisyd hereinsfithatspdetae ke métbddsex freesemtion, shall

t he functli onalf TLR. Succg g qﬁel I ca(p al sg bte st qbl Nucleic acid
reffrIN SRR URTATERC & BOFEIABYIA Y SPEIP It A SHEEFE U pgTucteic acids
S8k kp8¢- @k Boublelbthna@ i Biprdll § indRadabglicléoside b nideotidy units will
_portion of the intracellular signal transduction
inshide apy oneriF SPRRPIAtGN REdeepribapiclosidesy ROYCIERSIGESs U t abl e
dg&égﬁbéxﬂgfé&i@c@,dand%%&?émﬁés. e §vidbdRnB1e MUPRB nRle AW units of

aspect downstream of MyD38 engagenent, 25 descri bed
thebnueleicianidroah At natwratly o¢dugringt armet nateralinecchuaingt iFonexsmpld; ghe

. Tl R, domain.qf a TLR. -e] " . ' .

o DR L PP OB e AT i
tigngdiat,iand utabidt Inradditioh so haturallyre@strirgtd'-deoxy and 2'-hydroxy! forms,

i mynost i mu) at g . This t . | i. )
inc A PorEBIET A T<HinG oy SmRicie Py e haxetH Reri TR b ioictes
andféFinoBHEPIuRst theTBREIOSE | 88Headribed id Uhidnant I8 e 6k {1996 €hsn Rev

to TLR- 30 nedi ated imunostinmul atory signaling as it
9g:éﬂ-§@SThq1llr\}qa%_between individual nucleotide of nucleoside units can be naturally

occurring or not naturally 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.



10

15

20

25

30

As used herein, the term"treat" as used in reference
to a disorder, disease, or condition neans to

i ntervene in such disorder, disease, or condition so

woadosidardds event or sl ow WD 2005/ 007672 PCT/US2004/019714

PCT/ US200- 4/ 0197]4 -47 the devel opnent of, to

prevent, slow or halt the progression of, or to
elimnate the disorder, disease, or condition.
Innunostinulatory Nucl ei ¢ Ag8ds 5 As used herein,

"imunostinul atory nucleic acid" refers to a nucl&
acila spwe emhpdiments she nuglsisracids aretigapuahiatidesmeds yp ofs? tp ghout

iO({%Qﬁdéyﬁﬁ%re ‘ijngﬁ? g 1§ RuE £ huc@efotxﬁ@se Olﬁgﬂdﬁﬁecﬁiﬁﬁ &thposed

ecome activ I nmune cell activation can be
excu:sivelmnf de@cyubomgleahsiesm neamdeolmembommmowfs ohequivalently,
oli eox udaﬁ?gs including but not limted to
%k Hn stlnulated growth, proliferation,

di fAeireftnctinohtoryhgriet add includanagyrafptiuatbeoof different types of

expr essj on of ene prodycts 10.that are expressed or . .

g Rr TR e e e P e R em Ao SRRy Che fucteic

acuﬁ‘(@b@'rﬁxﬂefé&cid@} [r@ﬁﬁtdgtﬂu@ﬁot lﬁm&ﬁ% types AAB AV an@nd t he
Exanpl e markers of immune cell activation

lmmmbtud@latormqnh@m@ npeleir peids, apeludingcyithaus Himitption metky laied CpG
nucfegcc_s%ids JT lncﬁ )nucI§1§ GE ?E 'aﬁ?] P&g 40 %19? %érﬂu @f tﬂcse various classes

ression o ce ant1gens
of 1ﬁiﬁﬁlﬁ)>stxmtdatmytnuohlcca‘mds yaro¢0fknst:ma1cg1vem| rtugleicaaeetl mohdtdct i on

and nuc ar. t ansloc on .of trans ri I »
gy HEREmR Rt okl §E shRhugi, SERO IO, sfer o
an 1frﬁﬁme§timﬁ1®lot’)hﬁxcm dviddwhiok cérhisins nvaodinogyanitedCIG) dinetleotide, the
ol ymer ' nucl eosi de or

to an of .t r re di.vi dual
C resigur 8brhigs 1 mmedy R Thee Tzt aE CrG acisi acid g dmmype
mocﬂmﬂ% 89 BRA dedribdySi&divkly ih 008, \vh@Ha!sublis @ SSPAIENSY. 6,194,388;
nucl eotide units will include any one or conbi nat i on

6 2064800R 1.0 D AL6 2651 U gnd Pablighrdoemahonsd patent applications, such as
Y hb b@WﬂﬁﬁbO dg8) 9sMds | I.R@WIE 8Bk S ST he-lgﬂgbe ctoEtents of each

i ndi'vi dual” nucl ecotide or nucl eoside units of
of these patents arsl phbbisted lpetentaapphmtlbys mdzwby mgrmratfnthy reference. The

nat ur al | ccurri
entif ey rmRR el ao A AR Byt gl b B uomethytaed
but @Iﬁeasggn}éta oli thes'- ccteoxmgstla»l oﬁmataylatetihm dipGayuckitchcid sequdnces of
In additio 0 natura LOogcurrin '-deo n
e verngile hese Eosdl PR AT <t D g BE e B -S. Pa. Nos
6, 20TgacUieang Nt s B1nUcl eosi des having nodi fi ed base
noi eties and/or nodified su noi eti es

dode pibeTbadiment theapl Eudeic asid hasiDISE SEEASHRSOVigast by
s RS RAIT BTG TRE T RRERT DR (UBRM0DBLS MO SO pyc! eot i de

e03|de units can be naturally T“occurring or not
natGpGahuceioands rave eenFarthes xlamﬁ@, byt Smmturmkralgfgsctmanntb @t least

0S hqﬁ%gster, hosphor o oat hor.odi .t hi,0at

the BYBS RO PisR g all ASNRBAT BeErEh R TRAgaS Ly 1 hcthods of
the REMARY inG&a¥idh €Typd B WpGIRSIeickarsRBudhbstOBNR006 irliide il carliest

for joining adj acent nucl egsi de or
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 onlty

weakly activate B cells. Type C oligonucleotides incorporate a CpG, include a chimeric
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nucl eotide units. Imunostinulatory nucleic acids
typically range in size from3-4 units to a 30 few
tens of units, e.g., 18-40 units, although | onger

wog@gbg%g%a0|ds are al so contenplated by the pdiisshtoR

007672 PCT/ US2004/ 019714 -48 In sone
enbodi nents the nucleic acids are oligonucl eoti des
made up of 2 to about 100 nucleotides, and nore
typically 4 to about 40 nucleotides. Aigonucl eotides.
conposed exclusively of deoxyribonucleotides are
ternmed ol i godeori boxynucl eoti des or, equivalently, -
badttiogadmbwgpmﬁ@e'mh ipelésir¢raion) nedslyAralindnoomosgiomdnaitany gapable of

cleic id inclydes any of a e di f
esete 1ol hedine PRtorgm AGETER. Tagede e bRbrsrg? o
ex&Hﬁ@' ihipaBlksh¥d UrSYpaestapplidadboro03@@gonc! ei ¢ acids (CpG
nuclei ¢ acids), 1ncluding but not limted to types A

B, &mether emhodimants afdea mmntlatlmrgpnr@wﬁ aydrip aei é l@e@cAd@n -CpG
nukl@% 3391' % Mr&ﬂl%gﬁ J.xl'af&')t mc'lcf(?@acg%gh l%hﬁf-% dﬁg&rot !HH\%' aetxg(; motif in

nuc el C acCl el C acl
its @mwmenomasalﬁb@nvﬁrwmascmt@methmtedfc resndue In some instances,

i ti | at.ory nucl ei c aci oexj n
the ATt et i g b i By B9 SR op L st o
imBluadstintulAcry Giotidghch EQtlhbseladeecEﬁHey hgre%d(ﬁl@bbm Iiretfhe fartt n one
n i nunostii at or NUGCI el C .acCl C cont Sa_.
eI BE BURP G BUlEey el & LS s FEFISiE arids Ftpde pstances
theMinCdp G ﬁudl’é]mlﬁ‘}él san%elmu;ﬁmmﬁﬁ;t&gt&sp?{e nfdy 14 STitie C of the CpG

acids on i nmmune nodul ati on have been descri bed
magif;tevpm Pty hpving prothes apw-pS isvrupogtinulatgry mpaif desgsibed herein and
kngw%ﬁ-flth%' ;15 6, 207, 646; 6,218,371; and 6, 239, 116, and
i nternational patent applications, such as
WO 8803 28badimAn: B8 hdd CpG, anﬁc%kﬁBE&dgth)émeﬂ W))S nucleic acid

99/5 755. The entlr C . )
nafite £ el Ty AR A R TR Lo ER T gy oo o,

SEQDAXQal; azhﬁdmlﬁ/repﬂ:ﬁﬁﬂeﬁmthy]'dyedme)’lt ire

[ no tinul tor (o] can unne | at e
or PR OIS Btschel s A S oo ALK POl ki TS T-rich
1m1tntll%sﬁmuf§@r§ nudl®i8 hei@LinbiNaethoyd dt@sbed TRULERKdRET Sitént application

cid seguences of 20 the invention include those

PCM&W% 8% dlg sEsicontsaiseof ydhichears ingarpgraisd| hercamby referenge. In some

. emgﬁéomgﬁ\@ SF -nc}@ﬁ?cq)ge 904& ﬁ l;aséqg le@g&h e &éleﬁ % 'iincfl HuQ&e acxd 1Sa

I nent G nucl ei ¢ "aci a base sequence
nugleioudid @diucbynclﬁdes 20SBOTETHoNGT G@Tiﬁﬁd'm@@fwlﬁéh I(a(s)@Nqueﬂﬁte
copione By PR Poa R et RS 2l hhdgE e polyT
secﬁlhﬁzefimﬂ\hdbmﬂgast e ®s inyesy, swhlas SETWITGh Iarseme BindBdig@nts the T-

e en assed within the nethods_of the instant
“C'ilﬁ £ pdfin %Eﬁe‘“ﬁfﬁ WGP b sequense- B imppogantcsmppodngats, the T-

rich REdIdiEgeid hﬁy &&dJ 854 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 USA 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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descri bed CpG nucleic acids and characteristically
activate B cells but do not induce or only weakly
i nduce expression of IFN-a. Type A CpG nucleic acids,
wodasehiched in published international applimatifioyeieris
PCT/ USOQ 26527 (WD 01/22990), incorporate a CpG notif,
i nclude 30 a hybrid phosphodi est er/ phosphor ot hi oat e
backbone, and characteristically induce plasmacytoid
dendritic cells to express |arge anounts of |FN-a but
do not activate or only wedkiy activate B cells. Type
ot gugostimulatory nbclEiB3: & e el ety e which do no
possBE IS0 INIDTAG, T-ri¢R, drpolkbBreyifi. ncl ude a GC-rich
pallndronyc or nearly-palindromc region angcﬁret not
c afaphplapfimmygesindatPpRYCk ?Bldc%ﬂ'i’f‘élcgsrﬁf‘f“ﬁ FRlpgsput are
limifE RS 354 ﬁ’rﬂmﬁfosirﬁﬁﬁﬁry s'Eg@éﬁeJM@riH@saﬁu Heedinigablished 8CT patent
exanpl e, 1n published U S. patent application
appl2aidd BIABDZH72I n ot her enbodi ments of the invention, a
non- CpG nucleic acid is used. A non-CpG 5 nucleic acid
is an immunostinmulatory nucleic acid which either does:
Noty bawgpéct BrGventior pionides tavekaniponads, thesfalhwithia Fopala Vi and
mot i f - whi.ch coptai ng,a nmethyl.ated.. G Tesi
Forma (VANASSEIoSE B TBFYS RABPIES Tty VB Ly [RBRETLRS
antalz SATUE QSiokdiHe i OEYCIIY. 203r84UEMI 20385, KMZ 3-8, IEMZ 203-88-1,
rmrunostinulatory notifs such as those descri bed

. CMBEHRi3A, and VA MO nSyitlesss for eaah aSiese eAmRRIAE PLoled in

non- CpG-n J: cidis a nethylated CpG nucl eic acid.
Exa{nﬁggo%m??i%g egiﬁ%ls' Jo the non-CpG nucleic acid is ,fslti [

i mSimdatto othentomppunkdssyifioanute Vi phdF pranpla ¥ 1 thesespeili¢ he

CpG, noti f ven W t t . havi. t . _Th
compRYAS S¥Erg Wf}F‘gP‘o‘??}O %41%‘:11 %Ie&sl}éllrnlgg gg Rges Ekg\?lrl]&gnrgg K nos\}ﬁ 1i8n -
compbEnda AMZ 203-0MeCIAR0BHSTRAMZt 205880 MBI bic L FMZ 3§} and

a met hyl at ed G, nucl_ei.c .aci ayj v i
oM ofyonees ot e e P i RSy, i
one %egl'-:t& | ReMBndroviiaaghdihed éfeipfeetaTIsR-mediated signaling in response

5-met hyl cyti dine). Non-CpG nugl ei c .aci ds, incl ude .
to aELR kganilFnmetbinchidss e sise PrPQntactinga Cell gyprepsipg g TLR with an
i{"““r‘o | i L fiSpduned Odke 20BBIeCMZ 203-85, CMZ
dﬁﬁ‘%%?%é%%&¥%§%8%?ﬁsﬁggﬁg%%%gggé%# application ° .
203RGTCVEODIRERB 8- MEIE3 St andeCM 8120813 stodnrhibj pepromete TLR-mediated
. incorporated herein.by refer . . d
sensiipt e o etk il G B aersft GETE invepton proides e
met@bEotiskBitind TLR-inediated sigailingdn rdporse o 2DLRighed. cTheenethod

~ which includes at |egst one o# T.sequ : { of any one
ke e T QRO PSSP AP g s o
or c%ﬁ‘%‘ln-gtiQHSf SR dodfdsT A7 P8B4, EMIEV3€85¢ CA 203A88;iCGZ 203-88-1,
pol y-T sequence includes at |east four Ts |$ua FOW, . 0
CMZ2113-89s am CNIFA3P 1, to iphibl i Rempdiaedupmungsfigiuatory sighating
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 baving 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



rich nucleic acid includes nore than one poly T
sequence. In inportant enbodinents, the T- rich
nucleic acid may have 2, 3, 4, or nore poly T
“mﬁﬁ&H%%%QS such as ODN 2006. 25 Non- CpG nucje&i& 2ﬁ§“g§ﬂd
So 1 nclude poly-G imunostinul atory nuclelc ac
variety of references describe the i munostinul atory
properties of poly-G nucleic acids. Pisetsky DS et
al. (1993) Mol Biol Reports 18:217-221; Krieger M et
aI (1994) Ann Rev Bioches163:601-637; Macaya RF et

(1993) Proc Natl Acad Scii USA 9 t
an effiing amgun oL g7 P BENGALD ALSRIRIEPO S P B sgMEs b oS

des 11, 499903189, ARRINIZD039 1 ABLAISINSER -mediated
(nﬂé¥m%oﬁu eotlgg Technol ogy, Krieg and Stein, eds pp.

immAasHAGRtioKinthe subjécetin ghe aspea Yesnventpp proifes arm@gb@si of |
116: 991- 994, 2005/ 5
b AR R DR Gr C  EiCpstcy etepe it § et e HoRod
5 accoﬂﬁrﬁg&o higs hdpecdnalindes ﬂled&pm@hdmmmmg g0 Cp@,)ectrmtd@ydl oft such

CpG T-rich, or ly-G notif
reatRBRIAGEET I PEOBRLP AP & P SR SRRREHs CPFe03-84, CMZ
203-8 @M eoRgs, @2 209188-1| CNIZ B3-890 ab OB 203-91, to inhibit an
|nnunost|nulatory sequences descri bed . and [isted in

immpngstimylatody PEteipatidassociated RSP in BRSWSH1/ 22972, |In
one aspect the invention provides novel conpounds that

fall within Formula VI and Forrmula VIl as disclosed
10 helnaine aspEhetbeinventivo prakides noyel debstinitdddprimary apinesunahiae

compagiogs AcApogt e ooty g Bt

4-pritely &fido Q&molﬁ)ﬁﬁoh@ﬁﬁaorfsmavebaeh dixtovenaiste be wqﬁdun dethedefor

provided in 12-17 resp ect
inhibifingean 'E’&?P;S‘S&‘??B%“S&f Eb'flﬁ%fr%"\%m e ‘rﬂsﬁughﬂ‘ﬁi" m‘i‘h&%t
immIREDfpick assRERAUNEsscY i Eadtdifinate disordetsr Duanalthio sindlatity to

15 consiomoBrUSmEREA OGN OIS IS BA oy poish g ucg pprimary
mnlx%%%gx%ﬁné'c%xﬁ@tlggsgotﬁﬁe inddion iMoo BO dsc@ll f@r ;ﬁe\kéﬁﬁdnﬁliﬁd

use he net hods of the invention.
treatsipmtaif inabaal 35, walkes forfesatiequeof otheralisenses Hbich hays *ef\?P deseribed to

dlated signaling in response
be rets%ongng r?a%éganﬁg&h%lec;@t od i ncludes the step of
c oThawdviehgibstitated #-pexaressing guiaoliieRowippsitions of dfefipranfigehave
anouggrg%ﬁgg%bone or conbi nati on of conpounds CMZ
20 astreghuralgyp 3-85, vz 203-88, Cwz 203-88-1, CwvZ
203-89, and CMZ 203-91, to inhibit or pronote
TLR-nmedi ated 20 signaling in response to a |igand for
the TLR In one aspect the the invention provides a
met hod of inhibiting TLR-nedigied signaling in
response to a TLR | i gand. The! nft hod

Re Y~ |
R5 S R3
~ NR.R
R6 N~ ~x7 V2
R7
Formula XVI

25 wherein

X is absent or is an aryl, alkyl, heterocyclic, or styryl group;
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i ncludes the step of contacting a cell expressing a

TLR with an effective anount of any one or
conbi nati on of conmpounds CMZ 203-84, CMZ 203-85, CMZ
woi O 203-88- 1, CMEZ 203-89, and OV ROFuSsheudigys
inhibit TLR-nedi ated i nmunostinmulatory signaling in 25

response to a ligand for the TLR In one aspect the

i nvention provides a nmethod of affecting TLR- nediated

i mrunostinul ation in a subjsgct. The method includes

the step of admnistering to a subject having or at

r i BkangdfRoces edch pidaperiier®lyradtidetzen aformarmosbitivutbdibr w@isubstifuted

e of .a or. c. i natian
ok R o E D i R B PrigB I e el orn
heterQ@@leBS 1, Gz 203 89 and CMZ 203-91, to inhibit or
pronot J’LRS ted i munostijnmul ation in the
5 by a8 By orpgrr alhsen pRE. PRI GHRpp D Fnddtcaparelicitco,

cyan®fcarboxy)iebted, k&tgnel biRin®esthiab gt dk
sum %Q“E‘ The method 1 ncl uggs ({ngmw mé%(%ﬂooﬁld Pifbxide,
sulfongy A $Hlopapidagraup, wheseinRe @nd Raoptinmally aratcombmkd gfform a
hum- ¥RloPRcRYockkf2: Medi at ed i mmunosti nul ation WO
2005/ 007672 "PCT/ US200- 4/ 019714 -51 an effective
" anbisrebsedt ordpgn ongenatomparilfmpionn GRRS @RS Shefey, Rg, and

- 8 203- 88,. 03- 88-
Rao S St der o Wy m L2 byl orcetpisd ey lkeny,
oraryilgmup;osti mulatio in the subject. In one aspect the
venti nlrﬂg &F{pﬁ a method of inhibiting an
@?Y 2 FrHRCrEriingdro 44 4@ Fasbens or issipand @roup; and
aRS U] REtand RN gre @RS pen Pk ﬂ&&}ggénoat&g' ac‘hﬁé%ﬁ% om, or an

@gl udes the step of administering to a su
alkyl, g 'ayloff‘"f%b%tﬁoquhéatlmwva@ncaéb@@ccstcrekammmmf amndv, lydmxy,

alkoxyd rm&&g@ Rad, 'sQl@oﬂée 9@%9%9%\%%0%&? A: gpézm%%ag og 1{4 Rs,

Re, angd §; I"‘flﬂ’ﬁhkﬁf L achzﬁ;ent, qmnn@htr ioptibraal Iy raye qmmblumdao form a heterocycle or a
carbo@€led- associ ated response in the subject. 10 In one
aspect the invention provides novel substituted

Mmhmaﬁelawamboadqeptﬂﬂé hy®atecaidngid theebs. As descri bed
conmposi tions and ot her

rd her | ow, e
s § bgf CPB?(gH’emBSﬁPﬁi;ﬁPV e3th wdersadenslyiatalogenpiom arian ptkoxy
group.heRie leR®BditHe SRV a}@ea@ﬁldd(%ﬁefn%ntkrh RS 2RA d 8{? methoxy

i nhibiting an i nmune response, VItro an
8roUP-yj vo, including nethods for treating immune conplex

élﬁ%ﬁbeﬁBS‘cﬂran'ﬁ@%Sa%&n?gﬂcertrgig?XEne di sorders. Due to

their simlarity to 1 Ii"’fovvn anti mal ari al
iRz ds a hqterpgycg{: swirgek ISENIMCHE])QNR;R]@ wiyeih nwﬁhlegéﬂfﬁﬂn 2

t f th
to 6, m‘oll'upinE 'EBBX{SW %n%.vpaolll@u ne%ch lélg? H;%)né | I 4 Fﬁ? ARG %mla alkyl

I nventi on
group;treat ment of mamlaria, as well as. for treat nent of

?%her 4Iseas s whi ch have been described to Dbe
REr0&n @™y eat ment wi th chl or oqui nes. The novel

&Uis&hlafyllfgﬁﬂ 4r RNIR AR, PR Wt :
i Shiat nveﬁt ) onwm i aqiif'dﬂﬁl:ﬁgt% CRTRARN ot AR group;
L is absent or is a C,-Cs 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;



20 a structural Formula XVI NH2Z R4 Y RS R3 f / NRIR2
R6 N X R7 Formula XVI 25 wherein X is absent or is
an aryl, alkyl, heterocyclic, or styryl group; WO
WOZQQ@JOQ@,ZWZ PCT/ US2001/ 019714 -52 Rl and Rgcﬁﬁsezmﬁ%‘fﬂu
I ndependently a hydrogen atom or a substituted or
unsubstituted alkyl, alkenyl, or aryl group, wherein
Rl and R2 optionally are conbined to form a
het erocycle; R3 is a hydrogen atom a hal ogen aton1 or
an_al kyl , al keny]| % heterocyclic, nitro,
cy%IR@Rz ‘éal’s%ﬂ?ﬂedé% stituted ReTazinp AHMOkPIRY gTHWJIWdiy
?ngttEtvﬁ&&m is hinfboeStibdh Ot dqncmﬁw RYRE, hyAfogen atom, and
onam do group, wherein Rl and R3 optionally are
Ry and)Hblarre@Ch wdérendendly ahetkel groym:l e or a carbocycle; Y is
absent [ oxygen atom a sulfur atom CR8R9, or
Nﬁﬁbgadﬁépéaﬁg&nRg, and Rio are each independently a
5 hywﬁogﬂn atomor a substituted or unsubstituted al kyl,

or ar group, L is an al kyl or al kenyl
{;Efp‘y%bﬁf é?ﬂlgﬁ(ﬂ)pf to 10 carbons or is an aryl
g FRUR;, RNshd Bare Bh uia@penaemy%)@t@ges aeh, hm%?&mt&nt dokan

a hydrogen atom a hal ogen atom or an
alkoxy grawy| | aryl, heterocyclic, nitro, cyano, carboxy,

-esﬁx%“neetﬁ% @mt)@meﬂ?x flgt&’xp hydroxy, al koxy,

nmer capt o, Sul fone, or sul fonam do
group, vvhe?’ét n any pair of R4, R5, 15 R6, and R7 which
are adj ac one anot her opti onal |y are conbined to
forma h{fegbcycle or a carbocycle, and

phar maceu ally acceptabl e hydrates and salts

0 R ent R R o P PR R ¥ oup. 1
omemﬁﬁbpdinent R5 and R6 are each independently a
chy or %&%)n rerr]e%rls gn {xrtlteetgre]r t)>(e¥ween 2 and 6, inclusive; and
each of R3, R4, Rs, Rg, and R; is a hydrogen atom.
In each of the foregoing embodiments, the composition is optionally in the form of a
/5 pharmaceutically acceptable hydrate or salt. _
" Representative, non-limiting examples of substituted 4-primary amino quinoline

compositions of Formula X VI of the invention are compounds 101-104, 106-109, 111, 113-
116, and 118-119, presented in Table 1.

20  Table 1. Substituted 4-Primary Amino Quinoline Compositions of the Invention

ID X NR,R; Y L 1 Raj Rs Rs Re R;
yCHs '
101 /©/ /N\/l NH | -(CHj)»- H H H H H
10 e
2 e NH | «(CHp)s:-| H H H H H
LCH,
103 (;r O NH | -(CH,),- H H H H H
AN 2]2
- CHs
104 /©/ /Q NH | -(CH,)s- H H H H H




10

20 group. In one enbodinent X is absent or is an aryl
group; NRLR2 is a heterocyclic amne or is
NR8( CH2) nNNROR10O, wherein n is an integer from2 to 6,
wol0ilogsiye, and R8i R9, and R10 are each i ndapeoshentdiy7is
a hydrogen atomor an alkyl group; 25 R3 is a
hydrogen atont Y is an aryl group or is NRL1 where R11
is a hydrogen atomor an aryl or alkyl group; L is
absent or is a C2-C6 al kyl group; and R4, R5, R6, and
R7 are each i ndependently - "hydrogen atom a hal ogen

Bt g Ok an [ al KR, 9Toup- (30 1T PorE, TRt TARIST R
ent _or _rsjan aryﬁ ar ,_V‘D_Z'OréleU 7672 :
INRLH

ﬁd/ USFOY4/ 019714 53- 2 dr5)sal sHbstigutiediol | H
ungubst¥t ut ed |cf" eérazijno or| norpholing grodp or{is

NRd ( § wherein nijiis anfinteger ffjom2jto 6
1hdgl us , R8 |{\ hydrcbtyier g | add | R® andiRioHarge H
eadh TndependeAtly an lalkyl| group; R3Jis alhydrpgen

atam SRR NLcn,i § a C3-C6 al kyl group; and| R4,
188 ). and 'R7 _Ard eadhNrdefStdant Hy fa thydr dhen & o H
!Qgen at om—oFr—an _a!JI(rvu gr-gup- lnh one-enbodi neht

at

i
i,
S
i nNg
! 1yml
t he

1P3 ar

H
114 D M NH | -(CHy):-| H H H H H

<D Iad
UHZ ) = VIIUIUWID all IIIngC[ Tl r allu U,

; a nyl growg’ 0 NRIR2 i $ t ached

a poub@ :ﬁ'é' @%ﬁ)f; ngoque Yﬁs NH, L H
= Vi CII

I verrand ¢t qf ng R7 a
rogen atom 4+uteach B‘ﬁst @”ﬂaﬁeg'a. rg"il hod manf"'s, H
conpositlon is nptinnall\/ln the flormaf a {15

i cal l cept abl hydrdte orf salt.
y@ FNHG c¥|22- H H H H H

<" CH,CHN(CHY,

Z-I

115 NH | «(CHy)s-| H H H H H

“” “CH,CHN(CH,),

" .
|
/N\CHchzN(CH;)z NH -(CHz)z-. H H H H H

- H '
J
18 | T | Ao, | W [CHas| B[ B [ H [ H |

116

s

NRRa Q | NH [«CHp»-| H H H H H

/N

119

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 TLRY 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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Representative, non-limting exanples of substituted
4-primary am no quinoline conpositions of Formula XVi
of the invention are conpounds 101-104, 106-109, 111,
. - , and 118-119, presented in Table
“Ojlz?ﬂggﬁééfitut ed 4-Primary Am no Quinoline C?n%@zg@gk?”
~of the Invention IDX NRR2 YL R3I R R5 R6 RfT CH,
101 " NH-(CH)2- HHHHH CH 102 J' , NH-(CH2)3- H
HHHH CH3 103 | "~ NH-(CH2)2- HHHHH CH3 104
J/ NH-(CH2)4- HHHHH W>»2005/007672
PCT/ US2004/ 019714 -54 IDX NRR2 YL RB R4 RS R6 R7
CH, 106 N NH -(CH2)5- HH H H HWNHcH 107 @ MH
-(CH2)2- HHCO HH CH 1081 RR= N NH-(CH2)3-. H
HHHH NCH 109 J~ NI-R3(CP|12/)6 HHHHH NRR 1CH,
112 1 0 r" NH -( 3- HH H|H H 5113 N4O NH - (CH2) 2-
HHHHH i HNH 114
/| N CHCH2N( CH~12

R5

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 unsub:stituted 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, optiémally are combined to form a
heterocycle or carbocycle; |

Y is absent or is an oxygen atom, a sulfur atom, CR;Rg, or NRg, where R;, Rg, and Ry
are each indépendently 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 cérbons or is an
aryl group; and '

R3, Ry, Rs, and Rg are each independently a hyd'rogcn 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



10

H 115 | "-CH2CH2N(CH3)2 NH - (CH2)4-. HHHHH H 116
)li, 1 CH2CHIN(CH~2 NH -(CH2)2- HHHHH H 118
)111i, -N (CH )3N(CH ), NH -(CH2)3-. HHHHH 119 |

wolNBsRo7d CH, NH - (CH2)2- HH HHH "N It hpsr/oeRmn/019714
di scovered according to the invention that 4-primry
am no qui noline conpositions, simlar to 4-secondary
and 4-tertiary am no qui noline conmpounds, can be used
to inhibit TLRO signaling-56-In one aspect the

i nventi on provide t.ha i nhi bi n
veotqsaEBirecty expletion SEwE TIR widhe (. 15 31 RnbodBeRied LR PP Ro
and theebdl BthisWakHes for itigiGhs eradel B klgﬁaﬁﬂi’gﬂﬁﬁl‘m@ a

functional TLR with an effective anpu

sUpaddition crompgpndeehly - 18 196- 198 hid ﬂh%”%é-ﬁ%ééﬂ %iresented in

E I
Tabl@%é&%g%\ga g%%g@?hﬁl_ éHrEE‘éhéu%Velnd rof- lM@u%gﬁﬁf&%&géﬁpwﬁy amino

quindige Fomnpayingds, Xvinpoungds d ﬂé i ld O.XI 1|7saiab§@ﬂlt33opre$®ted iniTeblegevith

f ur ,at O, or roup; I S
Y 50 P R YR ) e s
of thesihydntioaldiydted foahahalsyntolin®iise ofbybsyitutgl S pifimary amino quinoline

compounds. Additional examples are presented in the Examples below.

Table 2. Additional Substituted 4-Primary Amino Quinoline Compositions for Use in
Methods of the Invention '

iD X R, Y L Rz [Ra| Rs | Rs | Rs
- CHs

101 | absent /©/~\/' NH ~(CHg)s- H H H H | H
'/\N,CH,

102 | absent /©,~\) NH ~(CHy)a- H {H| H | H]|H

sk -

103 absent \) -(CH3y),- H H H H H

U" NH

1104 | absent /©,~ NH {CHde | H | H| R [ H|H
. (CH),-
105 | absent NH oy H{H| H|H]|H
- CHs
106 | absent NH CHs | H | H | H | H|H




R2 is a hydrogen atom a hal ogen atom or an al kyl,

al kenyl, aryl, heterocyclic, nitro, cyano,

ester, ketone, am no, am do, hydroxy, al koxy
woBbGRPe, thio, sulfoxide, sulfone,

group, wherein R, and R2 optionally are co

forma 10 heterocycl e or carbocycl e;
an oxygen atom a sulfur atom CR7R8,
are each independently a hydrogen at om

R7, RS,

aro

and R9
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Met hods of the Invention ID X R

YLR RBRRA RS R N

/CH3 101 absent C NH -(CH2)2- HHHHH NCH3 102
absent NH -(CH2)3- HHHHH H CH3 103 absent NH
wo206sdd)ed2 H HH HH rNCH .104 absent / NH pd1@2pehoi1dtia
HHHH 105absentNH(PV7IHHHHH N CH3 106
absent NH -(CH2)5- HH H H H WO 2005/ 007672
PCT/ US2004/01971-1 -57 IDX R, YL RRZ RB R4 R5 R6 N
CH, 107 absent NH -(CH2)2- HHC HH 108 absent NH
-(CH2)3- HHHHH ON, N-GH83 109 absent  NH - (CH2)6- H
HHHH"I NY)Y-110 alr)seﬂfy NH (u )2 =|=| ““NI:J-R- =
ID_abseht—N-NH—EEHR) 3 HHHHHH—ER-3—1ft2 absemt N
1(CH2)44 HHH H 113 absent 0 NH - (CH2) 2- HHHHH
H 114 absept | 1CH CGH2IN(CH,, NH - (CHR2) 3-| H HH H\H  H
116 absent “CHCHN(CH,), -(CH,),- H H H H H
117 | absent N@ NH (CHy)rr H|H| H | H]|H
f
118 absent é/« CHINICH,), NH -(CH,)s- H H H H H
N NH «(CHy)rr H |H| H |H]|H
119 | absent D/\v\c% (CHz), .
(e (©H;
120 | abserit /©/~\) NH /©/ H|H| H | H]|H
- CH
121 | absent /©/~ /©/ (CHa)r- H |lH| H |[H|H
122 NCH; -CH,- absent absent CH, H H H H
123 NCH; -CH,- absent | absent CH, H CHs, H H
124 NCH, -CH,- absent absent CH, H Br H H




115 absent ~CH, CH2N(CH~7 NH - (CH2)4- H H H H H WO
2005/ 007672 PCT/ US200-$/ 019714 -58- IDX R, vy L RR R3
R, RS R6 H 116 absent 1CKICH3N(CH~, NH -(CH2)2- HHH
] absent N\H -(CH2)2- HHHHH H1
Wogfgﬁ?i‘,]’fjxl(cw, NH - (CH2)3- HHHHH 119 ag)%en ﬁh%”g!“
-(CH2)2- HHHHH CH ~NCH (CH21i 120 absent NJ NH
|l HHHHH NCH3 121 absent -(CH2)2- HHHHH 122
NCH3 -CH2- absent absent CH2 HH HH 123 NCH3 - CH2-
absent absent CH2 H CH3 H H9124 NCH3 - CH2- absent

apsegt—aH2ZHBr—H1+HWO 20@- 5067672 PCETHHS200A4H0E9 7
D Lo At b R —Ro—RRA-RE—R—125—NEHE - erp e | Re

apsent apsent CH2 HHHH N (126 16 -CH2- apsen

bsent gH2 HHHH N 127 15 {CH2- abse¢nt apsent CH2 H
125 QNG | 128" (KB cHY aBREMt hbsBEH 1 Wled i || Hog H | H

bsent 1| NH -(CH2)2- HHC HH F CV3[130 pbsent NH

-(CH2)2-| HH C H-H 1131 absent NCH2CH3 |- (CHR) 2- HHIH

HH

N
126 Ej -CH,- absent absent CH, H H H- | H
. _
127 © -CH,- absent absent CH, H CH, 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 - ~(CHy)- H |H| c | H]|H
131 | absent NCH,CH;, (CHy)- - H H H H | H
132 absent o -(CH_y).- H H H H H
133 absent S -(CHy)2- H H H H H
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132 absent I 0 -(CH2)2- HHHHH 133 absent | S
-(CH2)2- HH HH H W 2005/ 007672 PCT/ US2004/ 019714
-60 I n one aspect the invention provides a nethod for
wol 20f5/dabd7hng signaling by a TLR The nethod @eeeddd@or14
to this aspect of the invention involves contacting an
i mmune cell expressing a functional TLR wth (a) an
ef fective amount of a TLR signal agonist to stinulate
signaling by the TLRin 5 absence of a substituted
4-primary am no qui noline-é®nrposition, and (b) an
ective unt of a substi f nm,no
Ul piree B St P o iR ime S AR Sagh . e
methd8 a€RFdiNEG thibayfRct df thd ifvdnkibh ivbPBatdneg ity art hﬁnﬂ'deRell n
response to the TLR signal agonist conpared with the
expressigp aIfimegory) TLRVM R i n response to the TLR signal
aganhstrdcRvERRAIRE 6 PTLR Q%nﬁ L&E%kt&é‘%tﬁﬂulﬁf&:@fg‘nﬂlﬂ{gybyﬁtﬁé TER in
qui nol 1 ne conposi tion. The substituted 4-prinmary
absenneiofi@ sehstitutrldi dprimapmeia quineling cempasitipapandt  of t he

RS 0P f Lo Bl commerion

havidgosttubtugal F axsmfm:KVd)If ad dedinedateint,ito mtmlansxgrahpg by therfdR inn

vitro, o n be f d : ord
respari othe THR pigee dgmpiramprroaRtneb Sentioney BRaTE Rurpotirdo
the TIIRF§1gxfal ddeR3t indBEbntHISS the RubsiieiReald-RERDY ShiroSqusholik&omposition.

i gnal agonist, and the nmethod in one enbodinent is
The a@sttthteé 4-priFpaphEping AuPARRSAOMPASiPh oy this @preqt ofthainysntion sgn be

in th&¥rdh la'?g'd}aﬂ: Jr?ﬁmg&n{cﬁl}aacz%?olééagtn e %%d%t:cora— 'ﬂE to'thiR

si gnal “agoni I'n one enb ment is G DNA,
aspeapﬁﬂpllxe&/ean@a@rx(@merfmﬂ iR BitrODNit 280 Be peTfiem@)@ \(DBN can

be Qng cl ass of G | udi A- Gl .
NS s ke g BN B o R s i o s

and theThR ,sngﬁﬂl\dgéhﬁ%s a TLR9 tsrgealegbmsu agirthe tigthod IFOB egrimdiment is

agoni st .i s.an i.nmun t h ncl udes
s & et ot iabie e ARG G P B THRE M istientre®2 Tika sene
agonRE| "FhealTLER KR st i de@n®bdistent s GpG DNAefarekarfle 2 ch ODN
i ncl ude i nmunogl obulin conpl exed with nucl ei c, ac

such %@PNa?rO@6eTb%6PGr€EP<1%awbbelongﬁelaey elased PG, IPNavlclélfl@g A-class
(e.8. RG24 )} S-c%%]{e%goréﬁﬁ'zﬁ% )06 QLRS! (OO C aci d

corrpone nucl ei ¢ ‘aci ds that 'are associ at ed _
W| In hmp embalimentghe Bltlh signal @gomﬂcﬁ @i inawiegomplep dhrat mcindesia

for _ex | S
muctqfid SfpdfaRARTE, Fis R e el RERIES o of st in
the afd It(STnOIiIES1mrﬁufdéxﬁibsﬁﬂadm;plé)&ﬁ®tluﬂnﬂk%1mmsltm(e& ,eitherchaked or,

Nnucl eoso S. amnp clinic
more g 6 L5 ERPPRiEs PR PERIERS PLolBes e T e cAmepRsTls. The

nucleCacilisGRA A d&éd&%ted"@ﬁl?ﬁrb@ins'oﬂ 6ihefkeonaRicleld el E@mponents can
ant i bodi es anti-dsDNA, anti-ssDNA, anti-Sm -
inclug for-erpgpple, ¢ omatm 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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anti-Ro (SS-A), anti-La (SS-B), and anti hi stone
anti bodi es. I nmune conpl exes that include a nucleic
acid include, without limtation, imunoglobulin
wo&@&@o%?d with DNA, including 30 specificalgddfys2004019714
oubl e-stranded DNA, and i nmunogl obulin conpl exed wth
nucl eosomal nmaterial, both characteristic of systemc
| upus eryt hemat osus, and i munogl obulin . conpl exed
with RNA. WD 2005/007672 PCT/ US200-t/019714 -61 in
one aspect the invention proovides a nethod for

1 phb R b 89 uRNnl B Srob RIEPL RS04 Bor idHiIbiBRE kP Biithene response to
s@ggtaﬁge. Thg nethgg according to thisgaspect_of t he

an aniigenentubgiandenTb¢ method eenerdhing 1oﬁ§is aspertahiiainyention involves
expressing a . functi. L M th (a) an

consG RGBSR B ML IR Rt
st(a)rmleffe@ivannmionmiofen aatgeoitsebstance B ttirulainan gamung response to

substance.in _absence. of , a..substituted 4-pri '
the arigFRIG IEEIERIBREPTS G S“@%‘“? gjp"é“ﬁ%e%?é%ﬁ[‘f&gﬁ‘%@gﬁ’gg?“’
and @ Substituted 4-primary am no qui noline conposition

havi ng structural FornuJag{VlL, as defined.above, .to

| Riniapiettestivei amaunifraupted $uIRE 2miAP AYARTTYE SRS IR e
having ngﬁrsmﬁ_nm 108, dsTHRHRR 4854 @S RibitGnReuBadsgR8E © the

ubstance Iin to absenqe of the substituted, 4- r|na%¥

antigeid substensie soimpared withshssimnusg resppse 4§ aptiganispuostance

4- prl manLy..am,no ' [ C [ 1ian: in | ct
sy BB DO, SRR PRI 130 za00
4-prifplig ameqindiak kymprstzptiatisaspedt bf thlreventernad badrbe &g

vy i e s RSB RS LRS!
invenBHDEM HERRHERE in MTHLIIE dag $p peamies iavivd.nhpdne eidiment the
) response., In one enbodi nent &he [ ge respaonse 15
i e 540 ORGSR R SR BRAS ne Honse

inclu®YRRJiFR0E inkfenPBIRAL. | NVOl ves cont acting, in a
subject, an immune cell expressing a functional

T& pnd qrikodiraent gearethgd iIRVqlEgs capaginEe ia SPRICShARIRm e ol
At ' 'ﬂ%ﬁ% ilgul ate an i mune response in
exme%ﬂéigﬁﬂﬁggéf?ﬁft e g%??génic substance in absence of a
s (@sihietfattde amopnt afan pntigenissubiiingo tq sienulale an wamensi respgpse n

ind (b . ef.f ' . ' . :
the e U FaPn el EBiRhe e S RREL bR il blploe

compddidn, aA& defined above, to inhibit an inmmune response

in th bject to th t [ bst ance,.
B e N e

havink RrBRSENESMRa XVB, SWeshdd dbbes témBIbitRAlMniiNE Fdponse in the

guinoline conposi tion. _ o
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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25 I n one enbodi nent the step of contacting an i mmune
cell expressing a functional Toll-like receptor with
an effective anount of an antigenic substance to
woslbdsh@ke an i nmune response to the anti gepdBUS2004/019714
substance in absence of a substituted 4-primary am no
gui noline conposition involves the active step of
adm ni stering an effective anmount of an antigenic
substance to stinulate an ipirune response to the
anti geni c substance in absence of a 30 substituted
injedtiq, inhalayiom rd) dng@stichplopital LieEOEtoh HucotAIQdAi btEHRiIBh Or any
qggglagﬁﬁﬁgan be adm ni stered using any effective
COTPNR 8™ " Eans for administering the antigenic
suliabAdERbd@med theddp JBntt ARG ihRdne B)I é@@)’esg a functional
be by | oca &yt

exanpl e, the adm nistering can be | or system ¢
Tolipgkexgesptay 7z effeqtivoszooatof 20 Antigenicaabstarice b tipmylate an immune
lonbeal, atd | ' lcal adm nistration, .
oA 80 et Bl TR e 0GR R B S
comppgtiemispdisivenFot hranpleem ok embbiiaehi the irMuhdTEUNE ale@k) in
pressi,n functional .. Toll |ike receptor with an :
con R B R el EO b GG SRt siance

stimsifatenas ifrin€una Resp 6%e Athe antig2hRAI5Rancd) at DR tARY dfPBHGr to the step of
subst ance in absence of a substituted 4-prinmaiy am no

congeHingdPs iRl SxRIPsingiadunssiend Fell-liks recsrignpith an effedive
moﬁﬂﬁlﬂ@'sﬂ@ﬁhtédﬁpﬁ%&%ﬁﬁ@é{lindl&e %hﬁxg@s(}ity Jflﬁvn%%%c%}al Pdrmula
has al ready been in contact wt n erfective anount
XVihtas defingdtabejeentocinkibii on immend rospostd toiheadrdigenic substanee compared
ohl t i C stange, at .the i f ar
Wit ECBARGE rhpohetto M AER YRR AN Erarl e b -pimary
aminexquiredise ognposftionct i onal Tol | -1i ke receptor with an
effective .10 amount of a substituted 4-prinary amno .
q u?ﬁeo%qnﬁ%m% %urPﬁgag?et T8¢ ﬁ%@@eﬁécns mgﬁﬁﬁﬁllg EFHsgReE thatgen induce
an al&sgidef astieshtizbespensetin a kusoéptible sabjebt KA §ist SFHASRSHs it CndrhBus
d antuﬁgplclsubstance conpared with the i nmune response
and qag ipqiude pollenseinsect ¥engEys ermalidandgs.dugt &ungpl spRees and drugs (e.g.,
GRS EddipRd of nBlABidhal A1 A0k i L LeRf
P e s Ao Bihal ATPRAL A8 RS IREGE bl to e
follogineegeger’ Cani Conlsdemiignis)t Ramatephagaidesde g., Termarophagoides

N i r et i nse i.n_a susceptihl e .
vl PR LAY S SSPERE LB et
perennaor bakump olulriflesym), Csypedmera Grmproneariayaborde)RemaHsS(4iternaria

ater DR RS ERISE ARE st e P peigreatel ver Goer s

ura

alba)s Pésai(Olea cutopallArtdnbib Qdnilsi8 9NEAS); Bidfiago (e.g., Plantago

] %gﬁﬂgffan1jlar|§); Der mat ophagoi des (e. g.,

ance BIHRgds-8e Sarietaric plieinalisen Rasiefqreq judaidenBiatietaie)g.,
BlatttNdB PR bmic ) AR Pi% Sk 2455 WEMb E ke I,u FesPs’ ;

Lol um 20 )per egnée o‘? Lof% mt’ﬁ‘udflg%?sls%sﬁlﬁ’ ’:&jéfeyv%fscfﬁ'gf’ frarenss
Cupressys/pizgtrise. aaf @@msga)qacmcnmamdnhiaemt\_(d. @[ Naigedus sabinoides,
Juni ernat A, rALder: Al nus us gul tino ; Betyla

i R o Blscon B 18 Pttt gl Thlya O, P
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 aestivumy), 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); Arrhenatherum (e.g.,

Arrhenatherum elatius); Agrostis (e.g., Agrostis alba); Phleum (e.g., Phleum pratense);
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alba); Oea (Oea europa); Artemsia (Artem sia

vul garis); Plantago (e.g., Plantago |anceol ata);

Parietaria (e.g., Parietaria officinalis or Parietaria

' ' ; Blattella (e.g., Blattella ger j .
““%%ﬁgM?gég., Apis multiforum; Cupressus (ehge?ﬁgi“““9”‘
_ Cupressus senpervirens, 25 Cupressus arizonica, and

Cupressus nmacrocarpa); Juniperus (e.g., Juniperus

sabi noi des, Juni perus virginiana, Juni perus conmunis,

and Juni perus ashel); Thuyagfe.g., Thuya orientalis);
Chamaecyparis (e.g., Chamaecyparis obtusa);

Phadais (pigadéeiaris arvydinafrsy; Raspahem ée-2.abespploomwyatumy Sorghuor(e.g.,
sof PO AE TR ARRES) R nlf, D eRl e

acqbired fypessefsitivity, to Badtisances(atjérgend)r #indhllerkzatattian’( B tge response of
Festuca el atior); 30 Pog.(e.gq.,. Poapratensis or. Poa,..

an RS E 10 M Mlrseepan § Sbide] fatic iy B afereri ANSkip Sogpicons

incld@é 6¢#8ma) AN a4 hiniitid St doH LR Maki feviel, bfondhial AHMH ¥ARKRives) and
Qdoratun); Arrhenatherum (e.g., Arrhenatherum

food algrgigs,)and pHieratepis conditipns. aAgrosti s al ba); Phl eum

(€. Bhe . 4 70 . . .
bosanbRe b Raateas 6 x MigaPial 8978 Beriyed from an infectious

micgehid dgericieelydinpa bari¢rinm, @evinys, 2 fRam adrarparesitat egmples of

. e, _ hal e i s): and.Br .g.,

infegBO MRS ohuss: LGN, PALEPBARCRL burB el PRHBAdf: O

pneamqpﬁillif,Mibpbmtﬁmk {suvh dsyM. ﬁlbarcﬂl.d)b'sl Mnﬁ)ﬁ?rﬁaMl. atgedlulare, M.
An."a r gi reagtion"” is the r onse 0 an i_nmune

kangasily A N £bsdpriag) tpforogopcus aurghs. IYefsseifa gangirhoeag, Nejgseria

merﬂh%i-ﬁﬂig,q,ﬂsteﬂ h@ﬁ@%g&%@,@&eb%@&cﬁs be‘g@b’é&'G{Gﬁﬁémteptococcus),

allergic rhinitis or coryza, hay fever, bronchia
Streplacpers agatactianiGraug BiSyerpcasavs), Stsptpcadcna(vinidans geong),

sﬁe%tords&cu@ra@eilﬁ, ﬁ%ﬁg{cbécﬁg Bovis, @@(ej@e&dcg&ftifaﬁae%&bbéépéﬁ%{:@ﬁﬁoccus

e an antigen is or i's derived froman | nfectious
prewneniah pathogegicritampyinblactei spg EatepersreusispaHaemenhilys inflaenzae,

r Lte. . f.. infecti . .
a8 3y RALASH L uATRL P55t A 8o
rhustepathaiey Cosiridivne gérﬁrmgbhsaC]k@trm raniiyi Bnitadobaviee adragdnes, i a
Kle?gﬁi‘cﬂla. i’g‘ﬂ?ﬁ}?ser gall\él rt l&labrsélﬁogcgcgfbgdtga%e%\g,gﬂsﬁ%ﬂﬁrggym nucleatum,
StreBlobgdilksanatifofmis UTrepihemiiphifig th| BrepOHRaaJRABAR, Leptospira, and

Nei sseria . neningitidis, Listeria nonocytogenes,
Actigpmygss d%eﬁl%ggxﬁsepgﬁé%ﬂf dyeqtgrplipisandpdes BFB@@E%%FS(}‘}C'IUdmg but not
limi®dt6 BiAsOmGHoadRidr | vats (HAVDY PicBmalitial @GOASEH e, polio viruses,

St rept ococcus (viridans groupjk Streptococcus™ -
hepgtigis dayirus; endgrpeipisess bemans cdxeackes, viSsesefimuyausagsechoviruses);

. ' n 1 neunonl ae .
ca ABEE QsS)  SH S SEHES g T BB e, i
encdpbaitspivubassrubelfd viewsasyielaviBedid (farexanplb) dedpss viruses, encephalitis

. Corynebact eri um dipht her.i, ae,. Corynebacteriumsp., . ..
viruges, Fellgwteer virises) Frionayisi Gs XRplercoranatmses); Rhabdoviridae
(for pRiniple, REQ\Bar stdrRtitis viHideBN rhiésPRiuse SRRV GRAE IHI%{ example, ebola

a

. aerogenes, = Klebsiella pneunoni ae, Pasturellé .
viruggs); Paamyzovinde: (& sxaerie.gigrainfingazdpisess mMymps yirks Meastes 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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Streptobacillus noniliforms, Treponema pallidum
Treponema pertenue, Leptospira, and 20 Actinonyces
israelii. Exanples of infectious virus include:
woRsdsfodxhs i dae (including but not [imted topdwio®004/019714
I mmunodeficiency virus (HV)); Picomaviridae (for
.. exanple, polio viruses, hepatitis A virus;
ent erovi ruses, human coxsacki e viruses, rhinoviruses,
echoviruses); Calciviridae (such as strains that
cause gastroenteritis); TogéWLridae (for exanple
adegqgvgbigqepp,rfﬂe%ééevalae}, Ehlé;)g\ﬁ/%% exd’éW@ zéfl/ \S/e2s varicella zoster
vin@NGRRN& i ires @MV, HRRS virked)! PY-ASIAR r(vaﬂolmﬁfsés vaccinia viruses,
Coronavi ri dae (for exanpl e, coronaV|ruses)
poxRivasesdivaing imidoyindag (ﬁuclemﬁfncer,l swiss ifevet wirusytandamplassified viruses
i S :
(foreeggxﬁgx% the %tz&glé ?al\égélr‘ﬂsgc?f on lfroll'rg\éhéé{)g%rgpa(eﬂfn% u‘fe?‘a%’él?t' tdelta
heppiitisgthobghiem baa defemslesatelﬂnﬁ'qfshepatttlsﬁ viney sheegpeuisofiaon-A, non-B

RS P S o Y 7 e s

Nor4 B 8d @clate® Hrasdk) avdl hstfoRSruseb) er@niﬁlersldﬁ'ﬁﬁ’ectlous fungi include, but are
tE)hl eboviruses, and Nairo 30 vj ruses); Arena viridae
no

IRE&S Fos ﬁlg)gqtqpopoéxg agofgormaps ddiptoplasiyy p@gsglggur( &ogeidioides immitis,
I
Bla§t§rﬁ¥ée"s Héx%%nn%&e%glﬂ&cﬁ?ﬁac ﬂﬁg Ta84 @‘ih&x&éﬁ%) WS 1s)

Bi rnaviri dae, naV|r| Hepatltls
Parhhguntigedizssubstaae vavbe fu@ese)r anﬁ’aqmvﬁavamemagérpmsbd berein is a

confth 8593 rERUEP ok otoos 5FE Al Wi ot PRk T sutace and

whitleis ;aemblerdf@ae/o(chg rap amnmbmnswwhme@b&ked dn the durfdSy/ oPan

antigiEealine G e cqlis(Srarp g Pt bl fampb, (AL °°

molsdulel S@mcer apogens lcmulseepr):paraiﬁom rcmcbar/tdlls daRer(yyetpadifig crude
Afrlfcan svm e fever vi raiﬁ)c uncl assi fied viruses

extragipf ARSERAFLE; for Feamals. 3 tibgd laé?éwf%%fetglp@ﬁaﬂ} Grner Res

54: mwepwa%atymuﬁsw dg {he aRGIRAL, wfre&%lbtuamﬁtetam Wt bSby de novo
(th to be a defective satellite of hepatitis B

syntb¢srsuc§ ow antiggant Sanger anygena ingherde- Bt afeamotitinited to(antigens that are

reco Fﬁar{r%ﬁ t ; e!é{%?c{ Eﬁﬂﬁ%c;ég?l lpgh%ﬁﬁhe%e rea'\{vlgorlé‘@m OF sanger cell.

Suclvantigesscandn aisomdal\prepamdséconﬁinmﬂﬂ}' esbyiny sth&@hdadsiBnown in the
fungi include, but are not |limted to, Cryptococcus

neof or mans, Hi stopl asma capsul at um Cocci di oi des

| MThé tems “&had LAPERe SndleLABY rtigeh Sare (iddaméthangeably and refer to
trachomati s, and Candi da alblcans 10 The antlgenlc

antigenp wihigh e diffprepially exarsesed by frcsesells And eantberchy be gpipited in
ordel RAIrAPLALS cbifs. Tant QTR me%ﬁgeréwap&m o?e% fiffly stimulate
prot el n, associ at ed wt a tunor or cance
appasently Awmoraspdcifinimmbing esprapehb Semefof pTeet:/mkngngs an encmdem @lthough
XPr 0 the urface of
not neg%sgarrlig r ese‘%i{% non%aé F:?lls nl'hte%e 1gens can beé ]chaéa%,t'%rszgfl as those
whidhi asd mﬁﬂngmﬂdm (ilet, yiot:@dp'[:‘dsﬁﬁd) {n\idonal oetlh,akdbe @hat GRIEXPressed only at

antigens .can he prepared from cancer cells either by
certgip %%%fisPEﬁl%éF‘iﬁ‘&é“M?E}E‘i%%afsﬁe%@& expEqsped suplyps embryonic
and RaR B Rns. AOtheL&HEI RBAgdnt aRRESEDy Blutd: cell AW he CARRGS

Res
oncogenes (e.g., activated ras oncogene), suppressor genes (e.g., mutant p53), fusion proteins

art.

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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54:1055-8, by partially purifying the antigens, by
reconbi nant technol ogy, or by de novo synthesis of
known antigens. Cancer antigens include but are not

wd Jobd/dos&,t 0 antigens that are reconbinant| yp@XpéR656614
an i1 mmunogeni ¢ portion thereof, or a whole tunor or

. .cancer cell. Such antigens can be isolated or

prepared reconbi nantly or by any other nmeans known in
the 20 art. The terms "cancer antigen" and "tunor
antigen" are used interchangeably and refer to

anti g_\?ns which are differenti al I@expressed by cancer

IVABIPPEY  adenesipe deaarinass bRdingpsetemi(BBAbR), cyslarilig by Golorgesal
asgo%[]:l?e%ranﬁ%d (@R&ﬁ@p P11 ﬁmAﬁ@néax@{nserﬂWybﬂ@ 'A%UE@H (@EAS afd its

ntia sti’milate appafently tufor-specif
1mrrmnmgmucr ﬂstppa:ss(éésl’ 1$odré3Ad?F2 BWésenlén?ﬂogeﬂq§pa¢lﬁc ént!mdaSA) and

25.not C rh
bR R R e R BB PO g e
(PRRIAONT @ElereaeptoraC DY-z6th ki, M{A GE-famil@bof expir astigedy (elgn, MAGE-AI,

MaCHBL TSR RE e BiaE MAEEEE MAE Fhacagpens

MABTPRS AW GEEX PO, MEAEE- SUC MASE ! mpxparamf@; Bb) MAGE-Xp3
antigens. O her cancer_anti ens are encoded

(I\/b"g(ﬁ]ﬁ 3arMyEkesps ORERYD, EAMAGE-§2, Mé&g@é,tl\géGE-C4
MABE OQC%QA%{LG}MP,%@%&&%%&@@@@ 6RGE-1, GAGBD! GRTE-3, GAGE-4,

proteil ns result ffomintérnal déletions
GAGE &h Gavifs-6 /A GEr B (A GIE-81 Géﬁi -9)SBAIGE, B, Ledite &/NAG, GnT-V,

O R 5 PSS R SRR BTN BRGS0

calhePR! o RBfehigEP-Satiils hndle cAEE, p] ANRT, g bl 0BT AN ARAgﬂB,CNX ESO-1,
Di e tidyl peptidase WO 2005/007672 PCT/ US2004/01971- 1|
cdc2y5 adgngmatopppalyposiireH ds3t7 (4RGhiedsae Connsdiony> [g-igtodms, P15,

I
of 0Ly P i Sl s o g

Snzaddfamily of tiumm PRI EPERS, d;mg-ﬁ; Eb%@\@moﬂe@wle@n@ntgen &%A) 1, brain

o RS SRS O RAS e ovs, scr o

C]chmﬁateebB-pem fic nmenbrane antigen 5 (PSMA), T-cell
r ecept or / CD3- zeta hai n, .. MAGE- f amémg t.unor tti gns

(‘e. GrADCOGRREFIRPTS an " ABUEHN EEOAYS uGR MR
exémﬁEe 5 incMdSEc A lynghGElaA, leukibiad e AS; aJMCﬁ‘dbthm Byl A
11, MAGE-A 12, MAGE- Xp2 (MAGE-B2), MAGE. X
1Yf(1m@@ @mjdiowpeelione Ergadiermgy- caWA@EBeﬁtemmcea@zn p120ctn),
éagc;’eg (é\ﬁ%) %&%?gr (gl)ras) %%@%xj ()(/fGl%é ng\mp HER2/neu; c-
er@&c&vno@ﬁﬁﬁnﬁqmm P2 1 raSHGElo8 carGhGAa @ergA@Rﬂ-mn;E -erbB-2;

MbGTRYY) PR AL AP Rk e ] (BB P b,

Bﬁi’rioﬁarcﬂoxﬁ&(@BA)j epitlietigladeR BanteA@SlcIypliRh B))ighstric cancer
IR%?n%E nc -er 2qg];733 glycopxl':())li\;en) hepatoch%r 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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cdc27, adenomatous pol yposis coli protein (APC),
fodrin, Connexin 37, lg-idiotype, pl5, gp75, GW and
G2 gangli osides, viral products such as human

woR8Rdh@favi rus proteins, 15 Smad famly of pceanBd2004/019714
antigens, Inp-1, Pl1A EBV-encoded nucl ear antigen

. (EBNA) -1, brain glycogen phosphoryl ase, SSX-1, SSX-2
( HOMF MEL- 40), SSX-1, SSX-4, SSX-5, SCP-1 and CT-7,
and c-erbB-2. Cancers or tunors and tunor antigens
associ ated with such tunmors6pbut not exclusively),

i ncl ude acute I hob | euk tve
2 50 o SRR Rt SRR b B s oo
andHsb ug @xrﬁl%ﬁb&fc‘té’bucl@aﬂﬁhﬁﬁ ;3 1ll6ﬁaﬁﬁis®ﬁ(btélms)yte§taium icxicer (NY-
pl2Cc nl 'adder cancer ras), b| |ary cancer
ES@plg,]_T-pd 9eukq§qu@ égILya]n@%tppe(sshged frg}ﬁnp?a A{M};R‘E—_l ; €dc27,

MAGEB: DiraS 8L \oP&iPgar ci none (p53; p21 ras), colon
carcré % ?%?f rasf HER2/ neu; c-erbB-2; MJC famly),

c(:ol o; ect aI cancer (Col orect al associated anti gen
--CO 17- A GA7T33, AP

egi%‘:i?é’f: ARt Iq‘le WYCIUOP 4 B5feP gg%uﬁ%pﬁé %‘?&R Lﬁ% c c anc er

bil&t {S?ER&IAGFE llIZhe @neﬁfohﬁc&xrdlg];gYo?:ﬁBJsgispﬁcoﬁﬁtbé fivetion involves the step of

epat ocel | ul ar cancer a-feto rot Ki

SdTAgIRSHORED 1 FIHFCA bR A0 EARG O G SCCRAT R

subbYfuted @ ?maﬂl mcﬂu%olﬁ@ Ldmsialtion evih e stk@fir@l Formula XVII as
cyclo , el anoma (pl5 protein,

defored @bce»teaﬂo tant thg egfoimgpne damc? @%@W‘P‘Gé %dé%’)ary ﬁ?lé‘loéhlﬁmlme

cor%;%%&f})%ﬂnsyasp&% éfB{hgﬁven 101 Sﬁ%glul the ?+1Jm d R BF ﬁlaﬂﬁ&@utlcally

neu; c-er aryngeal carcer (inp-1
accEihbe 33lt. Iovae exabochmnmehe a(mjmxmm denideyis chiFRR eus)'steﬂuc lupus

-erbB-2 r ost at,e. er asl.a £
Aﬁos‘éfnb’ P’?@m'qt ‘?‘Ff’PtWi‘ epl Pt oﬁveeé sﬁgg\g%wé’é}kggm
polﬁﬁ&os’ﬁus Pasoslitil W&gfmm’lsfgranulmmhrsansarcamdqsgemky(oﬁasg/jqundylms
R e AbtuD SaTGaRbS FaRSaD JhRALbatculitnsimen
the B&Hdﬂ%@&é&aﬁz Ldstemi® @up%s ef@eanatddhy dapnhe patitylar dnshddiment the

cancer (HER2/neu; c-erbB-2), squanous cell cancers of

auteigmying disaass inshepmaigissarthuitis-aln qoe senpedimentibp subiech ippdipman. The
me%g% iL[rk ﬁ@é Jgﬁﬁ cP %&xg}rﬁ] Zﬂo I—FF Eﬁ)%éﬂ pt?% %Lgéggﬁﬁfnc (@NSiders listed

abovel anorra (Mel an- A MART-1; cdc27; MAGE-3; p2l1 ras; gp
})P%lg)gml ﬁao ﬁm%ﬁ?rgcc{ Oc]iert h& Inv thbxgﬂl’ex dssociated

S 0 r
dis&ddb) Eﬁ:rhuxiescoﬁfpmkl dAediatelndiseares hp&ﬂ:lﬁiﬂﬂp mdludg, Wl(hohhhmltatxon

ys%ﬁ? (}:‘Htpgs? f@*y{hqg\a{ogt\{s: rl'gl 2o E&{]a.rﬁaév £ yézﬁtelg{rs? %dﬂ% B%ststreptococcal
glomeﬁﬂ&%gﬂm"i’sn cﬁ'gél%ﬁﬁliﬂéﬁu@ Wﬁﬂut@ﬁnd%hro?ﬁmm sitiafss.

ry amno qui noline conposition having
st r’ﬂhﬁt wbstituted d+puimarskymnino guinoline 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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1o defined above, to treat the autoi mmune di sorder.
The substituted 4-primary am no quinoline conposition
in this aspect of the invention can be in the forma
L or pharmaceutically acceptable sal ;
“m)ﬁg%@%ﬁ%nt t he aut oi mune di sorder is chosé%nPkgweﬁ%nn
_system c lupus erythematosus, rheumatoid arthritis,
i nfl ammat ory bowel disease, Sjogren's syndrone,
pol ynyositis, vasculitis, Wegener's granul omatosi s,
sar coi dosi s, ankyl osing spangylitis, 15 Reiter's
syndrone, psoriatic arthritis, and Behret's syndrone.
inhitritingien xpamtne(rcﬁlpanseebrblom vitemand inlvivoainchydipgurrihads derdzeating
t he I
ST et A ara D foRRf, ARE phgithe

codpdunds hrlcﬁthead‘ fheﬂﬁ&sl ﬁﬂfsg ﬁictcﬂﬁhltg tbf(gl&: invdajtion Ever&s,lnax;liuatmty found to
e met hod_ can al so .he led to an
retgip yaush of Hbokife TR S AR o Pt f‘éa"n%é‘tﬁo‘%“°“ﬁ6c?‘ﬂp°““ds

and®f€ir %{@%‘Ak BERYe, Bud %R WheCidaTienA fekinsre beBivingSrediited RARIIG, at least in
conpl ex associated disease. |mmune conpl ex associ at ed

vivdi seases specifically include, without limitation,
system c | upus erythemat osus, rheunatoid arthritis,
pol yarteritis nodosa, poststreptococca
gI omediglaspeepthe mvnst;onmrgv\ogdsobmllqnem@me aordpesitins. Afdescribed
erum si ckness titute
ﬂu&ﬁ{ R%Oﬁdﬁﬁslcpwgos&b% 8&? ?tg%r qUénaﬁgl e cg smor{g élflgégl;e;ég di 5ﬁ%vered
to BeuseflDjrGéthbds fanmmswntgabhmmteepamﬁe adithiinivitoraati imviyo,
i ncl udi ng MAthout [imtation, oral nteral
inchingrTehals (PORAPGSE BRmRA RO AS Bir CRERS 81 SRR
disbidB3st Phule @iheir RintiBYiB B UErtain kildWRARBIHRI agents, it is also believed that
I ntraperitoneal, subcutaneous, intranasa

theinovelagsinapeling compesitinns @6 ventighivilalso bswgefi fop grgvention and
tredtBE A M R riah QN EPasThr Ahithdt: oF 5tﬁér‘ @astk ShidhHal&Bn described to
I rect |nJect|on into a specific tissue or other site

be x:dspom]vem trcaumemtmthmhimgqunfeer exanpl e, |ynphoid tissue

and Sit 3 -

e o S Bt SR
structurally simlar to qU|noI|nes of the invention
are unexpectedly useful in netﬁﬁg§ for WD 2005/ 007672
PCT/ US2004/ 019714 -67- i nhi bi t) an i mune response,
both in vitro and in vivo, inclLuding nethods for
treating immne conplev5as§6ciated di seases and
aut oi mmune di sordegg. THe qul nazoline conpounds and
their methods of use™gCcoxdi MONt o ﬂhe i nvention were
unexpectedly found to CEEFh r all of the
i mrunoi nhi bitory fees < &gggbﬁﬁlng qui nol i ne
conmpounds 5 and their rtho s of use, but with the
addi tional feature of hBRBing reduced toxicity, at

Ieast_ln Vi vo. Formula XVIII

wherein

X is absent or is an aryl, alkyl, heterocyclic or styryl group, provided that if X isa
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, Ry, and R, are each

indepéndently a hydrogen atom or an alkyl, alkenyl, or aryl group, wherein any one of Ry,
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In one aspect the invention provides novel quinazoline
conpositions. As described further below these
conposi tions. and ot her qui nazoline conpositions have

wobggpohscovered to to be useful in methodedrmrs2004019714
i nhibiting an i mune response, both in vitro and in
vivo, including nmethods for treating i nmune conpl ex
associ at ed di seases and aut oi mmune disorders. Due to
their simlarity to certain _known antimal arial agents,
it is also believed that t#% novel quinazoline

Ry GRARS AR5 ngfcor‘hl?‘%e& RHAERL 'ofﬁ, ¥ thim QEE’&tﬁ?edlb? %B.Hllb?tftet%d

prevent’ on treat nent "o laria, as wel
hm@wqunent of other di seases whi ch have been descrlbed

to. 15 b ons ve to e hi oro ui.nes.
hd o Aol REDE 4 Solaes FRB<ap e s d Ay ESur:
ha\rg aad &, ateGhacH ategendditly a hWogén athin@dirdn alkl, MkényRﬁ)r AkyRgroup,
R7 N X ~NR2. R8 Formul a I11 20 wherein X is absent

wheggin Rg ang, Ry optjonally arg combiagditofeape f peegeyds ¢id | gr oup,
pr ‘Ré, ﬁée%,tﬁatRs lafe eXchh ﬁld@penaaﬁlr)})él hygfo%U@atoHR&ﬁ@oge% aRh,lor an

héterocycle or is a diafné; are each
alkyﬂ rﬂél@peh dehthetpragy¢ligdnirg ety ane, SATDOKY, @ﬁterakktyne agirioe apido, lyrdroxy,
Y, I
kot st i, AEKSL buffons20ulfon b, 006, VBl OB 6196, R,
R;, sndl Rgawhialt arenadj@é@diRoite, anotheNbikibnalivhere eorBinedRodprman tetBtocycle or a
are each independently a hydrogen atom or an al kyl,
carbapyelayl . or aryl group, wherein any one of R9, WO

20Qhd MI&u{?ﬁﬂly W23 ib e/ HydRitek 4nd s£48 tlEﬂrébf and Rll
optionally is cagnbined with R3 or R4 to form
suls pre grriodinint R aneh®z 3¢ e%%dndqﬁered@m@/baﬂegen@tqrg opp alkoxy

grovpl Kyl or alkenyl group containing froml to 10 carbons
or is an aryl group; R3 and R4 are each independently
a IyencsgeedamentRorndiy a5¢ R3ch indspradeyily a ehlorpe torg ppa pethoxy
gr ~wherein R3 and R4 optionally are conbined to forma
eterocycle; and R5, R6, R7, and R8 are each
i ntrepreeretkebotlimenaXhy ahsextenn issancanyl grodpal ogen at om or an

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

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

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

R3 and R4 are each independently a hydrogen atom or an alkyl group, wherein R; and
R4 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;

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

Y is NH;

L is a C;-Cs alkyl group;
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al kyl, al kenyl, aryl, heterocyclic, nitro, cyano,

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

al koxy, nmercapto, thio, sulfoxide, sulfone, or

I i do group, wherein any pair of R5,

\Nozﬁﬁ%ggﬁakich are adj acent one anot her optigna?FyﬁZ?g7“

conbined to forma heterocycle or a 10 carbocycl e,

and pharmaceutically acceptable hydrates and salts

thereof. In one enbodi nent R6 and R7 are each

i ndependently a hal ogen atofdor an al koxy group. In

on di ] ch | .

chirge R aftatn eRco] o GpBACitod 3P P ARATRMD! wherein R, and
R4 aptib nadiyraen¢ombinesl taffisrand hederodysleasmmdar yl group; NRLIR2 is a

hetergcycli ¢ am ne or 'NR9 JANRLOR11, wherein n is
o Henie Sarong A A eck gdRpentiy AdpOBECIHHm bl ogety2hogh g an
alkdR¥krape each independently a hydrogen atomor an alkyl
group; 20 Y.is an aryl group or is NR12 where R12 is a
hy di 8gfesmbodynsnd X iaan YV EoBR; al kyl group; L is absent
OF NFERisGabdtuted §dtlnssQtdRed pRr 2t JRhdfIR G ;
indeﬁeggently a hygﬁoéen a?@%?or an é?@@ﬁlg%gﬁgi
whéreiNH;R3 and R4 optionally are conbined to forma
het e ' R5, R6, R7, and R8 are each
inzéégg%g%spv?égﬁ%drogen atom a hal ogen atom or an
~ 25R3lakdRyarg kmhﬁrlilcglpglzdm&y eni@mgl dili&mt _ tfﬁytl éadu@ oaBs ﬁmbeqipttiotﬁaléy are
n ar roup; is a substituted or unsubstitute
comgVﬁ@F%éFﬁB“ngﬁﬁWBﬁHWPﬂH%group or is NRO(CH2)"
NRROREIR;,\wh@ Re hr2 efcH ifidépandentl 8 8 drbp@Bten ! Phdlogen atom, or an
inclusive, RO is a hydrogen atom and R o and Rl1l are
alkoxy glpupndependent |y an al kyl group; 30 Yis NH, Lis a

o : : 07672 PCT/ US2004/ 019714
Cou il o tonsRaL

pendently a hydrogen atom

or NEaRzis Rymethylpipsraziiéer ein R3 and R4 optionally are
ofe] 7] to forma heterocycle; and R5, R6, R7, and R8

are each independently a hydrogen atom a hal ogen
at bny —@H>CGHh-; al koxy group.

R; and R4 are each a methyl group; and

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

In one embodiment X is a pheny! group;

NR\R; is N-methylpiperazine; |

Y is NH;

L is -CH,CH>-;

Rj and Ry are combined as a morpholino group; and

Rs, Re, 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;

L is a C,-Cg alkyl group;

Rj3 and Ry are each independently a methyl or ethy! group or R; 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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5 1n one enbodinment X is an aryl group; NRIR2 is
substituted or unsubstituted piperazino or norpholino
group; Y is NH, L is a C-C6 alkyl group; R3 and R4

woai®ereh | ndependently a nethyl or ethyl grEatpubosdderis

and R4 optionally are 1o conbined to forma

~.mor phol i no group; and R5, R6, R7, and R8 are each

i ndependently a hydrogen atom a hal ogen atom or an
al koxy group.. In one enbodinment X is a phenyl group;
NR1R2 is N-nethyl pi perazine7045 YisNH, L is -CH2CH2-;
R3 and R4 are each net hyl group; and R5, R6, R7, and
RS Inpre "ﬁe'}ﬁ%ﬁégi?ﬂt;atom In one enbodinent X is a
pPheny Rk, grr@_%méﬁpé}ﬂiﬁz; is N-nmethyl piperazine; Y is

NH L i1s -CH -; R3 and R4 are conbined as a
morplkdNH;no group; and R5, R6, R7, and R8 are each a
hytil“rig)gggI (?lglqm 25 I'n one enbodi nent X is absent; NRLIR2
is a sub8fituted or unsubstituted piperazino or
noRpland Rpare gachiganeth greuphH; L is a C2-C6 al kyl group;
R3_and, R4 are .each. independently a nethyl or ethyl

gr SaahR7 s e Wfﬁﬁ%@&?g%|av are 30 conbined to form

a LRANR} ABQadradiogaRdioMd, R6, R7, and R8 are each
i ndependent|y a_hydrogen atom a hal ogen atom or an
al kbeae egrbodisaeming 155907672 PCT/ US2004/ 01971 1 - 70-

I NNROR, g@gﬁéwﬁerédé absent ;
Y 1s NH;
L is -CH,CHy-;
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-methylpiperazine;
Y is NH;

- Lis —CH,CHy;

R3 and R4 are combined as a morpholino group;
Rg and R, are each a methoxy group; and

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 X VIII

of the invention are compounds 201-214, presented in Table 3.

Table 3. Quinazoline Compositions of the Invention

iD

NR;R, Y L Rs Rs Rs Re Ry

Re

201

202

LCH,
() NH | (CH)s- | CHs, CHy, | H H H

N

X
I/\N,CH,
JOR NS ERITIRCDS cHy | oMy | H | W | oH

7




Yis NH L is -CH2CH2-;
group; R6 and R7 are
and R5 and R8 are each a
In one enbodi ment X i s absent; R2
10 Yis NH Lis -%&gﬁ’%mﬂ?j“
and R4 are each a nethyl group; R6 and R7 are each a
" fiet hoxy group;. and R5 and R8 are each a hydrogen
atom 15 In one enbodinment X is absent; NRLIR2 is
N- et hyl pi perazine;, Y is NHj.L is -CH2CH2; R3 and R4

NRLR2 i s N nethyl pi perazine;
5 R3 and R4 are each a net hyl
each a net hoxy group;

ﬁ en atom
WO; 2805 %ﬂ%nyl pi per azi ne;

are conbi ned as _a norpholino group; 20 R6 nd R7 _are
ID gach B net hoxMRdkoup; Yand R5 ah reReach Rs Rr_| Re
hydr af om A~ Fredch of the foregoiin nb drg ent s,
203t he 0s fi)&n\/l‘i s qpift dm‘aﬂﬂz)f n“The |f 31“'??1 F H H | H
phar maceut| cal by acdeptable—hyfrate—gr—satt
Repr tati veF/\Nrfdﬂ-I it kKanp,| eq oé qui rHazoI fyne
. ! H, H H
2044 on‘pml ohs For miI'a Xw_ﬁ)l o?gp'fhe invention are
gorpothds—R0=2t4—resented | rabte 3. Taple [3.
Qui i ng O?hcge;s.itions, of the Invention ID XINR R} Y H
2051 ., R5| R6ARJ ‘R6 | NHH| tHleNH CHer2) LHarg e M | HY
H 2021 "1 NH-(CH2):)- CH3 CH3 HH HH
2605100767 PCT! ERZ0047 QT /7 T-1
206 /©/ /NO NH | -(CHp).- | CH,CH;, CHngs H H H H
I/\N/CH)
207 /©/ A NH | -(CHy) | CHs CH; H | C H H
! H
208 /Q /N\CH,CH,N(CH,), NH '(CHz)z- CH3 CH3 H H H
v CH H H H H
209 - N‘cu,mﬂzw(cri,)7 NH | (CHz)s- CHs 3
i ' H | H | H
210 A CHINCH, NH | -(CH2)»- CH, CHs H
NRR, -(\N’CH’
211 /Q/\ e NH | «(CHyp)s- | CHa CH, | H | H H | H
N~
212 /©/ /NO NH | «(CHz)z- | CHa CH; | H |OCH;|OCH;| H
l/\N/CH1
213 U A O | (CHa | CHs CH; | H| H H | H
I/\N’CH‘
214 /©/ ) S | {CHy)- | CHs CH; H H H H

It has been discovered according to the invention that certain quinazoline

compositions can be used to inhibit TLR9 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
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71 Ip X NRR2 YL RBRRa RS R5 R7T R8 ~ CH 203 r N-

~(CH2)1- CH3 CH3 HHHH /N CH 204 N~ NH - (CH2) 5-

CH3 CH3 HHHH N'CH3 205 J NH -(CH2)2- CH3 CH3 H H
)2

wolal 62206 N NH (CH2) 2- CH2CH3 CH2CH3 H H
E” NBTcore)2- o3 CHB HCf HH H 208 | ji;rc’ﬁ’lrm%m%%

H
~(CH2)2- CH3 CH3 HH HH ~!(CH-= H 209 ' I NCH2CH, N( C\2
NH - (CH2)3- CH3 CHS HH H H H 210 (CH2) N(CH3) 7 NH(
-(CH2)2- CH3 CH HHHH 211 | NRR2 N NH - (CH2) 3-
CH3 CH3 HHHH CH 212 N78H - (CH2)2- CH3 CH3 H OCH3

OCH3 H ,Nj CH3 213 N~ O -
203-27 €ME 263-93,@H2 CMZ @:9%9U§yr}thqqe#°H€"%?>f%B E%Vghgrr%ou% are

ere a@c&rgé gyt he invention that certain
PYOV%E‘? eé cor’rpg |t| o%s can be used to inhibit TLR9

S 'd(gél't&hﬂ Mllhes'é sbébllmmpadst havé alr¢ady begr) tgﬁeqj\ndqqrgggl found to
addi tional noye u ne co
R SlF S AR et o, cyp e
cMZ SoNE, etz 263-WICMB 30341, CMZ 203-76, CMZ 203-78, CMZ 203-87, CMZ
203-93, and CMZ 203-95 are believed to be useful in the methods of the invention.

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 quinazoline composition having structural

Formula XIX
IIIR3R "
L
RS Y~
R6 N
/)\
R7 N X
R8
Formula XIX
wherein

X is a substituted or unsubstituted aryl alkyl, heterocyclic or styry! 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 NRy;, where Rg, Rio, and
Ry, are each independently a hydrogen atom or an alkyl, alkenyl, or aryl group, wherein any
one of Ry, Ryo, and.Rn optionally is combined with Rj or R4 to form a heterocycle;

L is absent or is a hydrogen atom, an aikyl 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, 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,
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Cvz 203-44, CwMz 203-45, CwvZ 203-49, CwvZ 203-51, CwZ
203-76, Cwvz 203-78, CMZ WD 2005/ 007672 _
PCT/USZOO4/019714 -72 203-87, CMZ 203-93, and vz
5. Syntheses for each of these novel
WO&?OW Bfovi ded i n Exanpl es 19-28, respecti veI v %@%19714

of these specific conpounds have al ready been tested
invitro and found to inhibit TLRO signaling. See
Exanpl e 29. Thus conpounds 203-34, Cwvz 203-44, 5
CMZ 203-45, CMZ 203-49, CNWZ°203-51, CMZ 203- 76, o4

Ri, aBQ #f’ o g%diggm%%]g a oﬁgg’na?@ areAddehtiAdd t@ EsdmAbhetsrécycle or a

e use he net hods of the invention.
carbddyclepe aspect the |nvent| on provides a nethod for

It gal}{d%htgmgl nf’g tggﬁ%?ccgﬁaﬁlx hgd.rlttegand-rﬁﬁs R A @8l i RO Fha B8k by the

ein 1 on |nvolves contactlng a
TLRC gt nR¥dessirdige fo th afsperccoﬁ theraiventloR oan bhperferaed Bcyifrg er it

can l}?e(r;g%}lgcod];@p g(lfl\}qggégl Cll %10 %H %;:]grles%pnggge ﬁn %lo%hgi"@& lrégrr.rg l‘bgt need
not r?é!:@gfar&;‘ lb\ﬁ‘lﬁ uﬁfnﬂn%élﬁ For Sxtagile, ihet =l errewmxhs functidr@et TLR can

be a adlt mmeammﬂét%%;’%;&q%wgﬁgég ) {;géﬁn ﬁtﬁgggﬁ%ygﬁfe cell.

ur at h&H B'%Ris a n¥ethéd RPEBIVitiQ
In oneg e%ﬁd'@(cngg?ﬁ%;h%%ﬁgggﬂeghﬁ?%t om CRORI O, or NRLIi

intradd1 Rl sigalidgy, TIzZRM R11 are each i ndependently a
hydrogen at om or . Piditional
&@%H“’Hﬁ?w“}@%asez@f 5%9"“*%’1 %%rl}{ 'rablg 319%35(%1} ona yltllosf1
rep r&@ﬁf@ﬂlmd\ﬁbﬁ-ﬂinﬁ@ng&[mﬁ&ohx& cfompnumisheirmquogml 16-229, prgsented in
absent or is a_ hyd
Tablgdovifh € EsreosF Wk&ﬁﬁ{] beilbsegl &@ etho% g}:@géﬁﬁgw t|l-us and all
otheg%.sg)yas of e ﬂpvgnt% ﬂe@te@ &Pxﬂeﬂhﬂd’:ﬁ.ﬂ@d]diﬂ@ hlscyofaub@ttﬂlte@epnmary
mor an al kyl, , or ar%p%fllép \(ﬁgﬁf‘%"les ggw
amirgrghinRdine perhpeaHs- yAgp}xgo mﬁa( eSO nﬂg D P .
and 25 R5, R6, R7, and R8 are each independently a

hydrogen atom a hal ogen atom or an alkyl, al kenyl,
Tablany IAddh&inelr@m;xazlolmc Cmnms@loné Jeride ie Methody of the {nyention

ket one;

|D XAIII 10, GIY LI UU,L ||y | LR%y, R4 RS RS R7 ' RB

W CHs

201 /@AJ NH |«CHpe-| CHs | CHs | H | H | H H

202 /@/N\) NH | «CHgs| CHs | CHs | H | H | H H

204 nJ NH |«(CHps-| CHy | CHs | H H | H H

203 /@"\/' NH | -(CHys | CHs CH, H H H H

205 Q/ NH | «(CHz)z-| CHa CH, H H H H




al koxy, nmercapto, thio, sulfoxide, sulfone, or
sul fonam do group, wherein any pair of R5, R6, WO
2005/ 007672 PCT/ US2004/01971-4 -73 R7, and R8 which
woab®adhacent one another optionally are corgdm@odsdi9714
forma heterocycle or a carbocycle, and
. Jpharmaceutically acceptable hydrates and salts
thereof, to inhibit signaling by the TLR The nethod
according to this aspect of the invention can be
performed in vitro or it 5-¢&n be perforned in vivo.

lé‘n d:| tion At e —gel SL‘(pl’ ’::)Q uul {—'ﬁﬁ‘r IL.RI LIICR —l_lﬁ
cah—but—heed—not—hgcesSsartty, e —a i g CeHr
exanpl e, evcel | expreSS|ngﬁ}he functilonal |TLR oan

odaela celk dransf et ef-@hph rcé’égl*oln negton fhat
di Qdfgrexpres§ion of the TLR?by [the cell. |[In one
enbodi nent thelTLR is TLR9land the nethod ig thug a

met hod for_icahibiting intracellular signalirg by|TLR9

10| 1 n adfitfi on|to co g% 414,  priesgntled.in
20Fap| he fol N6 %8 al ?épr es'gnt aS:l ve aHnd

non tlng qllnazo i ne c npouncs, conpounds 21%- 229

presented TN abte g wthjreference to Fornula X X

caﬁ ewused infthe npthod accordijng to {this jand al
208t h speccs, 0f NHhe| HON&A] | O dijr dHed tld nethhods H

in ing use of subpktituted 4-priimary | am o
quinoline conpounds | Additional gxanple presented
itio

infthe Exanples bel o. 5| Tabl e |4. Addi al l
| na chLqp I t]c for el tihogs |ofythe y
s o e e e S TR A )
- (CH2

H
-(PH2)2- CH3 CH3 HH N CH, 1202 N 3- ¢H3 ChH3 H H
I

HH—CH 203 al NN, (CH4- CAlB CB HHH H dIr
N-CH3 /% 204 NI{NH - (CH2)5- [CH3 CHB H H|H H [CH3 205
210_ il | ((OER) PACRAB | OB H [H FreH | YHwgp H H
200N0807672 PCH/ US20D4/ 01971. t
211 /l::]/\“/\l\ut NH | «CHas| CHy | CHy | W | H | H
. . '/\N,CH’ | ‘ OCH
212 /@N NH | -CHp»-| CHs | CHs' | H OSH :
_CH,
213 /Q/O (@] -(CHz)z- CH3 CH3 H H H
s
214 /Q/O S ‘(CHZ)Z' CH, CH3 H H H
]/\N,CH,

215 /Cr"\/' N(CHy) | CH2 | CHs | CHs | H | H | H

217 NH -(CHy)2- CHy; | CH; H H H

216 - NH |«CHps-| CHy | CHy | H | H | H




-714 IDXYLRR, B RER R N CH2206 N J, NH
-(CH2)2- CHRZCHCH2ZCHHHHH 3 N/CH3 207 NJ NH
-(CH2)2- CH3 CHB3 HCO HH H 208 CHCHN(CH,), NH
- -CHSCHSHHHHHOQ/ICH?CHN( .
WO 260 6 y
é OB O3 HH H H & 210 (CH,), N(CNPgm’SZW"””“
oo(CH2)2- CHS CHB HHHH 211 NN NH -(CH2)3- CH3 CH3 H
HHH CH,NCH2212NH (CH2)2- CH3 CH3 HOCH OCH 3 H
/ 3 NCH2213 0 -(CH2)2- CH3 CH3 HH HH N CH2214 S
-(CH2)2- CH3 CH3 HH HH N7&H, 215 N(CH3) (CH2)2-
CH3I HHHH 216 Nl—l_((‘J—D\Q- (‘H&(‘Q H 717
I;HI - (CHR¥2. CHB CA3 i 2d05R807 792 5 Re
PCT/ US 701971 76 3 5 R7, RB 18
2984 - ( o é\fb ‘q*i?f iy %9 ‘1%01{4 - (T:W)fz H
cH—EH3 Htrj HrH- JNT\iH-’(CHZ) CH3r CH3TH H
21@H 22 >t NHNH(Q%& CHEHEHS I-J;Q;j HH 24224N| H H
absent sent HH -I H
220 G\cu, NH -(CH,)s- CH; CH, H H H H
\N/\'
221 K/"\@ NH ~(CH,)s~ CH,4 CH; H H H H
N
222 Q\"JD absent | absent H H H OSH OC:H H
[}
223 \O\'J\/C’; absent | absent H H H OSH OSH H
(o]
224 /@ absent | -(CHy)s- CHZCH CH§CH ‘w | H | H H
225 O‘\Cw ébsent absent H@ H H H H H
226 /O absent | absent r@ H H H H H
227 NH/\@ absent | absent r@ H H H H H
228 (\"NOH absent | absent (@ H H H H H
229 p absent | absent H H H H. H H
NH
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330 223 " absent absent HHH GBFi GBHH 0 224
absent -(CH2)3- CH2CH CH2CH HHHH 3 3 N 225 ON,
absent absent HHH H H CH2226 absent absent HH H HH

WO%&VS/ONhhé absent absent | HHHHH 228 N abﬁ%rgzooymgﬂ_-‘
absent HHHHH 229 | absent absent HHHHHH NH

WO 2005/ 007672 PCT/ US2004/01971- -76 In one aspect the
i nvention provides a nmethod for inhibiting signaling
by a TLR The nethod accorggyng to this aspect of the
i nvention involves contacting an i mmune cel
ex b e&sdsgg:t thefinventipropravidey Rmefhpth fqranhibiging sigeaiing by 2 TLR. The
mount .of a . TLR sj | .agoni s ' te si '
meif g s R iBORRSh e TOAAME' S imbRELID

expre§ithg(Phunedonaf TiER Witie armount of a qui nazoline
conposi tion havi ng structur?l For

[ mula XIX. as defined, .
b Gy HBEA IR A g T B P senelsipigndpe L e LR i
absetnE@ofTJ-rgixﬂzgfﬂlﬁ:' coffpositish, ang ONpar ed with the signaling by
the TLR I n response to the TLR signal agonist in
ab$Broeflottivetameuntifaaisereline compessian hewing sHuctural Formula XIX,
i_.nazol i ne ¢ if ' i . .
o BT, IR0 40! iS5y T i
compiirad Hmmem digrallihy by the IpRaib respsmdetto tHEHE. Risigind dgandst oy abisenge of
to this aspect of, the invention.can. ke | 0 LA
oo RS o R0 B ioncon
be i the lftnBa BFR@6 br flarhB@uiiciVig atdeprableisalt.0Tke mathod acveriing teehis
TLR is TLR9 and thg TLR si.gnal. agonist.is a TLR9
aspesf offb¢ InagIPR21 DEFRIQTREA FAGHFREF i FALRPSERERE MR | s
t S PacBBi o Bis Aspltic BE tht R/ehtiir, A&l el bRBinfnOIR8 TLRYs ML.RY
TLR9 in response to a TLRY signal 15 agonist. The TLR .
and e sigup Apatist ise DRRY st agenesitand shaapethpshig one gmbodiment is
exanpl G SH .
o SIFIRL A U0 R 200 2
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 10
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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(e.g., ODN 2216), B-class. (e.g., ODN 2006), or
C-class (e.g., ODN 2395). In one enbodi nent the TLR
signal agonist is an i mune conplex that includes a

J acid, as described above. 20 In on ASRS e,
Woinzﬁé\}éo %(’lclzon provides a nethod for inhibiti ngePan [ nﬁhﬁ)eﬁﬁ

response to an antigenic substance. The net hod
“according to this aspect of the invention involves

contacting an i mune cell expressing a functional

Toll-like receptor with (a)7an effective anmount of an

antigeni c substance to stinulate an inmune response to
respdns¢ ien amtategamiune seshertsanbeoniepnbodigenbthe immupgicproRes pplades

C osition, and (b) an effective anmobunt of a
a“%f%? ABITHE "EBRBSsi ti on. having structural Formul a

Xl Xn ondsmbedinestdhatqyef, coh@actingindimtnunn célherpressing g fimetienal

to the antigeni ¢c_substance conpared v‘\JA'Rtth t he f [ mune.
Tol-Hptsaeon 5t HeeERIT AU S ATPLBes Thrass i e i immune
res?dﬁ's@ﬁ_ztﬂé L1 fi0 TRRBNEd i8RbsehBEof LtiinagRel AMpOSiIPOBI IV e the

n this aspect of the invention can be in the forma

activy shep b Sadmin@Bripg an piigstve Foennt of aanbigeupubsiange to strplate an
. meth ' [ j f o i 2R. The
mEcIShoBRIB I gt S8R S en R L UFRENRE ch Aposte. The
antiganio websentodinre ptimiristeredmimeany@200%/1007 67 means for administering

PCT/ US2004/ 0197 =77 respon [ ' ' .
the ERATBRAUO e B a6 ATHERTEL RE 15of ReenfbE U A AEring can e
by 10881l 04 §emid inj@utia ] inationyataleing 3t Mo tepdcal kdmidisgation, mucosal
enbodi nent the step of copntacting an i nmune cell
adrpipjstratian, ARANY @Wﬁﬂ?ﬁﬂh‘é‘?mogol | -1ike receptor with an

ef f BGnk LRbBARIEA thOme@Bd AVbivESBitacSh ABEtHect,an immune cell
stinmulate an i mMmune 5 response to the antigenic

expsesbios afenstipral JpBdike ECCRtOLWHY | nazol i ne conposition
' nvgzﬁéffecfibﬁaxﬂ&fn't ¥Panscﬁlﬁgerﬁ’cf subGihdYi 1§ b@hilB@ afimmune response in

ef fective anount of an antigenic substance to_.
the stibjel tathe antigenicrsnbstance isabense of »quinazolipg ¢agenesition, and
substance i.n absen : | POtk ® FormE X VI
ant ey e fecs i ERREFa i Rofhl AREBA B AEAERREAA o ’
as @fihecitiove, t6 Qihitdt o inimma sespaise adtike mutgeat td thg antigeaic substance

antigeni ¢ substance to effect t.he .contacting. .
corpparesaih e TN O OB PG RA R B e By B nezoline

composftRMl ¢ injection, inhalation, oral ingestion,
topi cal adm nistration, nucosal . adm n%itrati.on, O i nal
anyIncepgismbadimst the e 8k conljantingan iBPHEGICHERIPEEE AdtTeHan2

Toll BYE l’e\égﬁo% AeLicbve Aot St £ikeni@SubkiaRdENS sBlikate an immune
expressing a functional Toll-like receptor with (a).an

respérfse ot the entlawoi_grstlbs@fmcgw ahprnceefd quinazplinegestposigon is passive. For
exa?rtlﬂlglilrll grtlceem Idteny e imGRROEG s Iaﬂeady 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 anti genic
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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15 the subject to the antigenic substance in absence
of a qui nazoline conposition, and (b) an effective
anount of “a qui nazol i ne conmposition having structura
wohedsidied, XVI I, as defined above, to inhibi tp@Emyd 208006514
response in the subject to the antigenic substance
conpared with the i nmune response to the antigenic
substance i n absence of the quinazoline conposition.
20 I n one enbodi nent the stgp of contacting an i mmune
cell expressing a functional Toll-like receptor with
an T8k h@ehi¢ QuRiERUO tante aaAncnhitipen) a desthibediatmaet o
stinmulate an i nmune response to the antigenic
substance in absence of a qui nazoline conposition is
Pk bﬁ’eeasg{c? be the XAERGR, 2 (380 Bf RedRRgiaBIbiriMiend dT¥BiN in a
ce I's ready 1 n contact or has already been in
subjeaiit provided. t Fheamethdd ascording tathataspech Pf e inieptigfetayelves the step of
subst ance ta i ) '
s L UES At o Sy Al PR MR AP ORS R Sanbihi b
quingi@ihe @bmpENMictialing striteuranifuimelacdX, as defmed sbivagtodreat the

functignal Tqll-like receptor. with.an effecti .
autogpmyneisHdFo o g T EReSIOR é%F‘hsgaSE%°F E g o iR e o
the fofth Ay @ratf\dr phardfacélfichiRedcefibiesaltl Gn bihérbbddiraent itherautvémmune

~ response to the antigenic substan%g conﬁar d.wit t@g
disordemsrrhosecadiopnsystepic lpes ArhFPaAS. rEYRYp r?&‘g“fl?a ‘%E&‘Eﬂ ary
Qf gi PRzl OIFHP% (RN itis "% e SéHel’ § BRAINGlomatosis,
bo“%%%%%%hgghggh %%&gﬁgé Iergggg’ggégesb[i ed_above. The
sarcaidosig@nkyosuhspoadyditis Reitetie syndrame, pepsiatic palritissansy Behget's
erived froman infegti I ' j idi ng
syndfSg Fepambdi P PR TR iRt BieRORpehlOuHll N0
erytH@SR69ubeTh e PuRicuMABIThEN G 2Rt RGTIISAGE:s¢ (IhFudatoid aghritis.

The antigeni c substance c be ancer .anti '

In oprEpatBERT VB e BBk o isce Byd PRaTP b dpp G o oflibal models
of afEStB8 2@binirh @RdisogeBs listadtaboverune di sorder in a

subject is provided. The thqod .accordin tolthis ated

as peene groodpaent K EHIUBRUPGHBITOELS ThR s FogP exgssoca
dise W&ﬂ%%&ﬁkhﬁ&nkp a subj ect having an autoi mune

I'5order an effective ampunt of %ﬁﬂuinaquine :
c offihe girinazetink autipryition car begdarinisigraship sheywniyecthy aggsyitpbly route

of a@%? \f 8%)1?, hrtécrhg 6{1&%%@&%1&&1%% aga Bﬂéﬁ{@xra%. liraﬁglteral routes of

osition iIn I'sS aspect o o
adndifisteioh @fe a3 @Bschied above With kaspent & $upstitated 4eprimary amino quinolines.
phar maceutical ly acceptable salt. In one enbodi nent
t he autoi mune disorder is chosen fromsystem c | upus

1B&§g%%h@ﬂgyﬁﬁa§, rheumatoid arthritis, inflammatory |0
owel "di sease, §jogren's_syndrone, £ogxgyosi i S bl
vadeimethoss offihg dventian @p kA ATSETES BURGaNY of 3TBbgLYRossible

reaaaorl]lt< %?s&?is'%gse‘f!%gg ¥ ITLRi/I'EalR&Qéﬂaﬂré&d%ﬁﬂrp@maypﬁpéfdn&t ic
artnritis, and Behcet's syndrone. In one particular
emldinditsyeetreadoat fautheimethodds bisedeorstheijuse efnativpenes o giematively,
transfected or otherwise artificially introduced reporter gene constructs which are responsive
to the TLR/IL-IR signal transduction pathway involving MyD88, TRAF, p38, and/or ERK.
Hicker 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-xB, IL-1p, IL-6, IL-8, IL-12 p40, IP-10, CD80, CD86, and TNF-a.. The '
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erythemat osus. I n one particul ar enbodi nent the
aut oi mmune di sease is rheumatoid arthritis. |n one
enbodi ment the subject is a human. The method can al so
woB§osHapdsh ed to ani mal nodels 15 of any of tgfc%ktz% 019714
i mmune di sorders |listed above. In one enbodi nent ﬁ
. autoi mune disorder is an i mune conpl ex associ at ed
di sease, as descri bed above. The qui nazol i ne
conposition can be adm nistered to the subject by any
suitable route of adm nistv&ation, including, wthout
l[imtation, qral and parenteral Parenteral rout.es of

reporter SENA PEEiVelY {1BKFd4p dieald Ryscusifiv f Rpmals Gan fickre E0uE
hmxgl oAURSdrzEME gdgrﬁluafe'rﬁgra)fkaﬁm Pibspieaie] - Fﬁ§ctosneﬁ§§ ays for

ectlvenes e nmet hods of the invenfion can

chlmzsplme:dl mtyﬂtgenafq;as@sz’aTMMearbldﬂnw@scmnm r@arkpre@cgol&reen-
ﬂuoIB ﬁﬁgflotgﬁ E& Upog.ég lS 4bFO§cll)gﬁﬂ!: ﬂ{]&'g MB%RHEFP e.g.,

U.SRithNel. 6,486(582)% étcOa idﬂﬁce&&@r@;ﬁedrabllemée (GengSD2Y, ,CD80 CD86), and
alternatively, _transfected or 5T§!MASG artifi

|1
a sepisted cRRIeal (E@pdbtelL-trdheh HohopfQdng -h; 1Bi5essia embodimeits the
t |
rep(rgr%? Es%@f%ht‘é& fropdLL gm@g@@%afe%@mﬁ ﬁxé Lﬁéakem et al. (1999)

way 1 nvol vi
EMBAcKS: 6973 -82), dl-12 p190)(MovBE TL 484993 8@1 CEH@M} 15:5258-67),

and R i o RIS PR, Bt PR e

actiVigPRadRE, se¥h@teIdn 6@§i§>bn¢tpésfpaﬁ AF tHe@sdaq) dnd deteefiod cahaiivolve

t he ass%ys i ncl ude, e. a repo ter ene operatlvely
megsirgRge o Ghef%*hb?la?ﬁﬁ?’@f” F‘%“ic?»éo %@C“HWO&IOBP
rad1§!rl:?1be péb@l"@ﬁx@ rrésdtzﬂm‘éé lb?l gthex"\ﬂnﬁrlﬁé’rl'gf fgk"&% aﬁ,tn:vgf‘ Foxta(hs%gﬁréiy‘iﬁg on

surf@[@%preasn@h qupnglec% éém@@@gp@mmhshed using flow cytometry

(FAE%énggggorIfﬁQ&%a&as’lsays AN 118 SACHORES féa 'uﬁéxg% ¥nzyme-

sensitive pronoter can |
linked infrourtosorbentiassay KIS Ad ar Binzsgaps. (\@ng of thesrcanidentlzeg eyitable readout

SYStgrﬂg%FMFgﬂghosg’fh&‘gg‘if’f}? ?"regﬁrélg’%‘tfco da% etc.), a

bi ol um nescence marker (e.g., green- fluorescent
protein (GFP, e.g., U S. Pat. No. 5,491,084), blue
Repprieffy¥SEudt protein (BFP, e.g., 5 U S. Pat. No.

6, 458@611?& 1)6851 ﬁl}xctxcﬂlaﬁmﬁ@E@us@ﬁ@f&&ﬁ@ﬁeﬁ@ﬁﬁéﬂh@m@&tﬁn has, in
6), and a secreted nol ecule

somg |§m|bod1m§n§,’ an| gXpggssiqr) vepor wdmgml%lateci pucdede ?.Cdfl W%uc’h encodes a

repoﬁglgecms{;ﬁ@@ef@hﬁr ddiBRRE TER (s@ Qg eﬁkeeq ALl Jécfofémcluldmg an

u0| cker
isol{tddDB)eic m%nch 8n®@é’saa &29rter |chs1@cqo$eﬁxll for detecringhlLRT ﬂge&lmg
1995

can ek 3rRAF T 5 S 95 el BRSO Rs gepse BBmeh ey plemens
In sé18é ¥inB&iBnte he\pidindter rasdohadl didmen® RdestciatIUiEH 4 ﬁﬁxﬁm@Bﬁromoter

be supplied as part of the assay, B and %etectlon can
respopsiys] 9@ 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 mcludmg
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, [L-8, IL-12 p40 subunit, a type I I[FN, RANTES, TNF,
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measur enent of chem | um nescence, fluorescence, col or

devel opnent, incorporation of radioactive |abel, drug

resi stance, or other marker of enzynme activity. For
woasEAy®7s el ying on surface expression of a wohegdbmioris

detection can be acconplished using flow cytonetry

(FACS) anal ysis or functional assays. Secreted

nol ecul es can be assayed using enzyne 15 |inked

i mmunosor bent assay (ELISA) or bioassays. Many of

these and other suitable reagdout systens are well

“known in the art and are commerci al | ath?le.
IP- mgom@,ranm@fm@ﬁtsmwa@é F¢SPRASH F@g@iﬂhé gﬁ RrOmgler Fepense
ele%gts%:ﬁ@glfa l%e néljg%S{TﬁtrHtﬁg le @bpibd) €.l AY BRAHERReRaS, Fbflexample, in

an e preSS|on vector including an
oné @bﬁrednmcﬂ ecbchn@mqulemh ifar uctfecasel ssinder qoapol afe@n upstream 6X

construct_useful for detecting JLR s al i
tandszp repeai AN BB FEPORSH Gﬂmfi“h gn FHotheig egpgxgg:d hue e}-ﬁgﬁgés cgepener
coﬁgﬂh &usSER m@er{ﬂ%msf vallaHlOfSinSifata ge;watblofg% 219092) and

tecting TLR signaling can_inclu reparter

mcwddea 5x HWRE tandet r@em@mﬁ o2 Tabp &A% ép%ﬁeéM@ ‘efé%%gﬁ geaprier
{ u
gerz_:‘e:I ﬁcﬁ%c)ui;sgd flglusnshog IE%@%P&S’& ﬂﬁ‘%ér Uﬁerﬁfs@l@@&%e &@%Q@ﬁ@d ct

pronot er _
su1Ea®l:‘eFfGﬂ$dtéotﬁloh by aethods satcogrpleldom t}feaactc (Sructn glethode Briggteetm can

cant o be activa S
inch et TP EREHEL o SOBR T e e dhisdnf enme
acthtyh&éﬁ'esElebf atdigsle mole@lB’Péx@feSsxf)m of 4 JSE&I fucfatcaomblegule, etc.

?neﬂﬁimoﬁimlmﬁﬁe@lwﬁéﬁé S oS T T Rt b MYDSE,

| | t HPFLES thblrol Bf My#SBE s less cl
Tlﬁﬁgéggﬁﬁﬁﬁaﬁfr&r@m > Hlih ViR dae y ess clear

ively. In other. enbodlnentﬁ
thatnffer @R faonlyweeselisrs. | Axdemanaigpigbbeseinisyd RapssTuRg ecthe

in gtltl‘g"(:cf | gl ﬁrﬁgce(r)gonsho?Pf fg)%&tf@r}mﬁl?(f}éxtdégeﬁﬁs i prfoﬁfotgr increases

can a gene u nder
in pARGNS] cyﬁi‘lcn% larecsnmcﬁﬁsd@ &5 pma&are;hmhne kstlsctte dTHergene under

response el enents sensitive to 40
theseointrpl of thelNFyReprpmpieRcanthengeas 95’50‘8%‘)’%“6 ?9:

PCT/ US20041 Quhidts FAGF-@Nhomoter has b rted.
PrOQEn ¥ &Y B bgt% %rzrrllﬁ lgtaeggsr&élgg%lnshééhel ement (Iorélgeé)r “The inse

GeRELAHt BhsthRe s paticeinclaliete NF-g@ pamadténindidd bieregrog faited to IL- 8,
inmultiple ﬁggles e.g., .as_tandemrepeats. For

IL e WF-wiBnluc ézﬂéﬁdP%éPdEHﬁ§P?uct codi ng sequence

for éﬁ&gzisgseiﬁ léb@g%ﬁn R FrBin lﬁ’éreﬁed BRALERRAMnCréased stability,
t andem repea KB response element. In anot her

m@&&&)k&retmn dr Sﬁﬁecbrulmnitma)g Qlerfegg@mgepf the @btﬁgxpp ijcgesponse to the

usef i.n. the t.ion is all Jol oAt |

%g}e 138:6 sl,g&al%gélygn%meg rggneral ude, “gthg Plfpg%{ i %ggrlﬁ -2, IL-3,
IL'&?@@@ 11-6i med It Q0 AL TATA - lpMLunsm-ea,rtLolfs FN-ac IFeBalN-,

réporter gene. As di scussed further elsemhere eﬁ t 5 IFN
TN e, GdpESFe6-GIFs M—ESEaffhbeytahyeSgléﬂédfb\?‘ﬁdltfclfOt lighited 4o fls 2, IFN-1,

a9 19CHELL OB DY, ORL MBS, ¢ 5 RANeA RO, 110 o 1 Such

I on can
Increases in chemokine levels can result from increased production, mc;eased

stability, increased secretion, or any combination of the forgoing, of the-chemokine in
résponse 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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i nclude, for exanple, nmeasurenent of spontaneous or
stinmulated |ight em ssion, enzyne io activity,
expression of a sol ubl e nol ecul e, expression of a cel
nol ecul e, etc. Readouts typically
WO%%@%Sfenents of Toll/1L-1R signaling, e. di’n%iﬁ@%n9n4
TRAF, and | RAK nol ecul es, although in the case of TLR3
the role of MyD88 is | ess clear than for other TLR
famly nmenbers. As denonstrated herein such responses
include the induction of aggene under control of a
specific pronoter such as a NF-KB pronoter, increases
Admhisoruipald 4 Safjat cyt oki ne | evel s, increases in

- particular ch ki ne. |l evels, etc. e..under e
conbBE 25BFCty ﬁé%vﬂé‘%r‘ﬁ% ee*}d”E%t‘ﬁ‘eB%g ot ??E VSRt ofs
cofdsHioBltd ¥ shbjéch tRAiedda Becifid ouRLARDITRE sxﬁﬁll tolecala cbﬁp@smons
éggne in a construct in which an NF-KB p g?ter
us

@RCarHag i ‘éﬁmeﬂ@h%%‘h%lﬂrﬁs%ﬁ’é’ﬁ?%t‘%UWG qrwehﬁﬁlént%

maNx:er @ta@fqup BfmhdaGlidfigsebut are not limted to IL-8,
F-xB-lTuc, I1L-12 p40-luc, and TNF-luc. 20
| nc"fl@afsgsulampn@ 28 tkiinrentienat sdmimistaredin thafmaseutically acseptable
sol%ﬁo%g,ﬁ i @%BY Irorllx ine 2%&? Lfi%»ﬁg-frlggé%w%l g" :ﬂ:%%p(??ﬁg gon%?r&[(a?ghsoﬁ salt,
buffe2hp @patts, 1pﬂ:séxhﬂ1ve§' LcEmlpsmhlataeﬂers | aginehntyand @nmiallm ether
generally i nclude, without limtation, IL-1, IL-2,
thqagelglcmgrg 1gnts| L-5, IL-6, IL-7, IL-10, IL-11, IL-12,
| L- ﬂ&’usé i tﬂg‘rgpyl hn é@ectllvg Nn@unt 'oFM‘e Rombbi¥dycan bghﬂﬁnﬁmstered to a
. cyt oki nes include but are
subnf@t by 4nm mede qllgwmg_tge cqnp;;qu;pd toplse takear up by the appgpriate target cells.
“A&X%ﬂlﬁrfﬂ%’s thle PhrdfiCedidky c_%ﬂx%oﬂ@&n ot fn%gen'i lelexlmo‘l]i cah be O
and | L~ T0. FI'ncreases i n chenpkine | evels can result _
accomplishied by emsmeans koot ta the sklllmareme $pedifibiduiespf administration
- e o e e .
mcllpg? %\gti%%egr?jot%?ﬁ{eﬁid &'El’ terE;l e | %2 ggy @, ?:fge{)tExgal injection
(subduRnp@d] 'mtrettbrmalgn@amng:ul@aﬁnmlenmssmﬂhpqn'ﬂmteiab idtmthecal, etc.), or

Si Zfican e.int ventl n i l.ude but
P g e RN A o e g aBtes 57, AR mggton can
be ﬁQb@ﬂQo@XMﬁxuéﬁs—ﬁﬁ@on |L-8, and MCP-1. WD 2005/ 007672

PCT/ US200-t/019714 -81 - Administration tqQ a Subject
Sonkor g5HRRle the @Parinr?@eqtmlémpeﬂnwwwemgdwﬁ.lg\teérl?weaﬁten

adnﬁ SRFdd BYSnARH ﬁ{rmﬂuscﬁﬁf%?%we} ﬁ’zﬂeﬁt&aﬂnéﬁﬂx@} cﬁcbty tidlistic “gene-

I eve a Specl ic outcone e snal nmol ecul
gurt @npicpstwn wrthe epideefngd.  They oandalsegbet adxmmetewétbhemsane$al appication,

inhBaEoHe popéélz}n¥ ecﬁ%lig??r()%sh“%laﬁénantaeevgg f %& B %J]dra]lpus%qy p05551ble

manner armaceutcal use.
Suifablertigluat araokd pﬁarmmutlw preparatiorefoensae] for staprpdel aqueous or saline
ccept.abl e ons

har paceut j cal | whi ch
sol 55t FRGPGFSB At LPAZ B PHABE AP R CBOEUsbigea o
mickEHERO bbla tpaRidfes Wonalell 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 preparation excipients 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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buf feri ng agents, preservatives, conpatible carriers,

adj uvants, and optionally other therapeutic

i ngredients. 10 For use in therapy, an effective
woMTBARbe79f the conmpound can be admi ni stered §@rd52004/019714

subj ect by any node all ow ng the conpound to be taken
~up by the appropriate target cells. "Adm nistering"

t he pharnaceuti cal conposition of the present

i nventi on can be acconplished by any neans known to

the skilled artisan. Specifig2¥foutes of adninistration

i nclude but are not |imted to oral, transd

brieéreyiew afipgesgntgpgtheds forghnedelvens sqer{Taggerl%ﬂ 99@_)5S’aence 249:1527-33,
w&ay@q&%ﬂﬂ, UbherbiRb} ad6p@l . i ntramuscul ar,

I ntrave Intraperitoneal, intrathecal, etc.), or
muc dha |cor(qemt|ratm>na>§ admpauntls mpkud@dmaclompbm@nsalsedm,thc methods of the

. intrarectal i ntravagi tion ga
inYGRUGH BB EREeJrorR b AN Bt MR AN e BiceR e B g o ranee
frdﬁh%dﬁ@?@is’kbxﬁéﬂe/k%@m&i@@xﬁ?cré}ﬁ&@ﬁkgl ng to the invention

are often admnistered by intravenous, intranuscular,

or dbh eharwaqwelﬁt:@ rcampeRitians aregprefgrablyi reeRased and-admipisterp@ in dose
unm)'I nLlrgr e e l%f Jg%: JIQS Bp Sﬁ?ﬂg% ﬁcnm%&fegﬁa:?ﬁéﬂl ?cﬁmmstratmn

i Nt rana cat1on
Sohd gdosealnity areoabid:tk,)capscufes,ag)wdﬁpl amitssppc&ndnm &or rextment ofp patient,
i nal ossi bl e Sui tabl,e. l.iquid or s
i st Tl B SR st daginis el sSfpgidpt e
adﬂlﬂﬂhﬁfhﬂSn dre., %@dph@ﬁcﬂé@thﬁr?@ﬁﬁ%ﬁ ﬂa[tuﬂeﬁ,hﬁ l@d\deﬂfy dIithe disorder, age and
i nhal ati on, mcr ul at ed, encoc coat.e
body, gightf, f'o%"’é’&ﬁﬁ 8%% FET PRYE peaecessamt Z[l%ﬁégmf:\'\s“anon of a given

do&é AL BRTied DR Bﬁﬂng@mghﬁmoxﬁﬁm&@foﬁnfoph #dividual dose unit or
I mpl antation into the skin, or dried onto a sharp

elsppvstal smallesdoseunits. Cﬁgm:ateﬁla@d mylipdgadminiyation of doses at specific
mtElQQiE HP&&E”W%?L o MRS g t 2a B%Qnthﬂ?ﬂaiéq Sy FARYHRD

owder s ets, coat mocrd ) capsu es
S upﬁbrsazctmnqsegps eaprhgpgmxresmté pens (nabscpamme:fwm ofax eans,

PS 05 Prepar W th rot act
AP SRR Lt Syl RUSA AR B8 ARFAITRET g
phathdtdulival acadpidble, baundnlphaﬁnatsutsjamﬁ aceptdbls isaltse@h asiveniently be

bi nders, coatin ents, melllng nts, Iub i.cants,
usegdo Pfeaerswﬁﬂayce@ wheiablg alts dieghoiy pustriglisnglude, but are not

limfste @ b BRdé %p&@&ﬁoﬁ&h@ﬁ»ﬂﬁ%ﬁ%xd@h@‘dﬁochﬁﬁ@ hydrobromic, sulphunc
phar maceuti cal conpositions are suitable for use in

mm%\rph@wom, mplaigy agetici spdiexlios pyeluens sulphenis, W@oggmwme
sul rr%l‘[%]&%uccxr&z nEﬁHtﬂlex{e- - q%g; @@&%e@ﬁfpngﬂé Also,

or drug e ivery, seé Langer
such40ltsldaf be pBparedias elkalire meta@r pliabrieezirth sales, suchys sodium, potassium
or zfere& The .con ent%atlon of conpounds i ncluded in

S, % the GLROXYIIGAH &Rt hods of the invention can

r angﬁtabrewmf@h@gmgehtsnﬁdm@ adetithcid QRd MalEfitBe W/Mecms&i;d and a
are believed to range 5 from about 10 piconole/kg t
salifd ATe Wb qﬂc&c&ﬂd@/sg]é (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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The pharnmaceutical conpositions are preferably
prepared and adm nistered in dose wunits. Liquid dose
units are vials or anmpoul es for injection or other
admi ni stration. Solid dose unitg.
wopz ‘Eﬁ%% S, capsul es, powders, and suppositori es @004/0]97“
treatnent of a patient, depending on activity of the
compound, manner of adm nistration, purpose of the 1lo
adm nistration (i.e., prophélactic or therapeutic),
nature and severity of the -8 sorder, age and body
withehe r e
nece§§§$£u$#ﬁéﬁﬁ%hﬁ5%% gﬁ%|§g§%§mgﬂﬁ§%%h lgsgh%g%n%gEHSOf
the pma@tnwbommdﬁxdny akso agl cepabdhnfrhesigrcahmrrgﬂ‘edr with the cdrapanands of

dos nit or else al.small er. i
the st Pt St GRF ot i vt Skt s ismbameiption which
would SietStadtial ARGk the desxradqrhmaaemfcMaenayeeks or nonths

apart are also contenplated by the invention. 15 The
?meormsﬁ%sueawe R PRIGRiCFA §4’E‘Pé"§a%‘§r °°§‘éer{1ﬁ’élé(t")‘°l‘éﬁe stegile
aqu&dme pfeBhtiHs, ¥hicRBa BBEAULIL Gathliie BEGERE BOLeLipRa tAme?Pi
used in.medicine the salts shoul d be pharnaceutlc y .
accepiabiatehisles andsalventiarp waterideasr’ sgdmlgn abwpatabuﬁergmaime and
isot&fid's e s&;{ JtoYut{aﬁeeraqc@ﬂlo U ed oﬂpgrr Cv%trjr{) r{aﬂé éploycd

accepta reo S |nc

asa rsoitvent Io'r Blispanﬂxrtgmemrhms Eophsmar;ﬁ»sle irry(h’mtdfﬁa(eﬂ @diherali o7 Gon-mineral
rrc drobrom,c

ul
ol i, 8 emp g S S e RE s i, fay acids such

as ofeid d2ldfrittuss lﬂﬂl thb PrYpSratibibf igjettables: | Cdrtiér foFRIIRFIMS suitable for
sul phonjc, formg¢, malonic, succinic,

Sub%aaﬁﬁ?%arlgﬁéuszul%|ug§r?@ﬁrﬂeneaénatrqyémn@c admitigratiens sap g found

mR@rHt‘?zEtoﬁ%lﬁh%rrﬁ%u}?&‘zl REERZE, Wacﬁsl’uﬁhm @&n gailiasfbrn PA.
kaline earth salts, SUC as sodi ssium or

c aTer eAmBoPEsussul e HyerionyEan be a@rVGregmgpxtmsa pf mpteghan two
such@éfﬂc gﬁﬁcﬂg Aargﬁ(mé ciﬂ%bﬂg(?ncl@d%%n% Gr ?x%%eg%w{}t? ;1r§ %cléi?tllogn]to %h/o

wv); citric acid and a 25 sal
combigatebnapi gompewids. (0. 5-2. 5% w/ v); and phosphoric acid

anﬂ Vi g’t@lotf achg Stl%tl n rouﬁe% av%%atb%o '1316 1Sc§1\r§v at | %%ee?ected will

i nc1'ide” BeAZaMeAT U e

depenh,l of rcodimet apor the ParBiclaOSénvorpd sdll?:}o?\//b&ﬂ agd! Qld%n&alaﬁ:%m status
0 V

t hi rosa 0, Q04- 0.
of thB ﬁ%‘%%&gﬁi’%g{ ar (FBH%B&? being tzeatad, ardthe ﬁq,S@gQ reGleed for therapeutic
efficB@d3t I THR M dthods BEARVER oA ehitlly ép@ggﬁ?'cﬁrmye ﬁt@gﬂced usm%_any mode

optionally a pharnaceutlcally ac abl e carrier
of aqmpipigirationdhatavmedicaliyl s sersleapeapratsiveneds thitarodugesaffsctive

levelQ BFre@ﬁongpcvﬁh&R BRI Qll1ﬁg§®ngg§9%t4bie%&grs%éfécﬁg %’referred modes

| ut'ants or enca st ances
Ofadgumsumoeam)dlscaldwdrabmer atr on to a hurran or ot her

n rm.carrier” deno

o rg an‘it%glap 0 rglt Pﬁsoéran SAE “‘e“‘g‘r Edﬁ’ &t i AP g‘i’sa%? }°§‘§?rﬂ‘ﬁ’1 &3 ke

prepAEl BPAG/ ﬁﬁﬁﬁﬂ)ﬂtb%’ﬁif&]ﬁaﬂﬂwﬁh EhkDrtlot pharhcM Al ivdihal iddhRle the
ive i gredrené 1s conpbined to facilitate the

step %@ﬁ IngtngihopmPppsa CBiRRsHRCHien Bith acamiep WhlchgeRifytesgne or more

acce@@ﬁﬁﬁﬁb&rbﬂ@sh?éeﬁ&alaﬁﬁ oRpatlishsate hepdith GPEiRGE L Wik nately

onpounds of
bnngmg 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 present invention, and with each other, in a
manner such that there is no interaction which would
substantially inpair the desired pharmaceutica
woshéddeh@ncy. 5 Conpositions suitable for pargit@Hddioiors
adm ni stration conveniently include sterile aqueous
preparations, which can be isotonic with the bl ood of
the recipient. Anmong the acceptable vehicles and
solvents are water, Ringer's solution,. phosphate
buffered saline, and i sot @Bne sodi um chl ori de
sol uti on, In addition, steri @ed oils

re.
systegmn R viatiahle 17 ke &g thgse %fsor%fn%,ras |s'9 e thsparts J@sé Higiudg polymer
r
basEFAE sultf el (ol AOSEIABN Vool BRtate R AR et ¢
polmstemamdcs golgbrymeﬂmasvlyhydroadwqumrd fand pquagnvdrsdeguc h
Mlcrﬂcagalﬁ f‘ct'}g:l f(cjnéfglr) ng 8r glr's%ﬁf-xa%u%@:;cﬁgg{l % hgsPnQ m for example, U.S.
PatSN@ SH73 [169 uS),elwdmt f)&mmﬂdoaﬂcludenioh@pbﬂmdr @ymhs, that are: lipids
. intravenous, etc tra ions ¢ be fou .
inchydine St eh oIS et SO oL P arTe Bl TR B AT el g such as
mof R APAHri-gERELAR; hydfogell RRaSOVPIOMB bFlasir @Y stbm; Pepti® based
i nvention can be dellvered in m xtures of nore than
systems; WaRECostiegs; eummsesserbiableis using comveniiendl binfernand exsiientes
[ [ Chut GRH¢
parlf e EGS U BNNE, BoBHObnlls i1 b BRI IHiL Ao 0
erofwgl byteime.in %é:hpalagm of the lrrmdteorse Fergaiael nial form hatharaimatrix
f cour h rti I t,ed,
sucl? > those e:sc‘enr%r i %15 E t osS t4‘a 5955 cﬁ%ﬂéagﬁg e???,,l%?,haélal%g’)
dxﬂ’pﬁd&ﬁaﬂ @)Ltteafs ift Ohéthtah am\kee:ompoﬁerne péradateantch doh&olmalsra@efrom a

requi red for. therapeyti ¢ 2 f'c C he f ..
pol X‘ﬁ?réu?brﬁfé*ﬁf‘i"&ﬁg ingLRekati Ngs- Sﬁg%ﬂ B P29t 6%315?5? 4. dp addition,
pumpSha3ed RaR¥wAre délivedf sya@is Qhrbbd @kl 6Bme b@ivhich afdiag@l lfor
accept abl e, neani ng any node t hat produces effective
implag{a8ips. of response without causing clinically
UNJGE GRILARIFw B rggsfcﬁﬁéch uEJi%ﬁGM dxIRGeS wh@éh do not limit
adm ni stration are scusse ove e cohpodsi tions
the stape cfthe ewertivn| dgsdnibepingbedamts. i n unit dosage form and
can be 25 prepared by any of the nmethods well known in
the art of pharmacy. Al methods include the step of
bringi ng the conmpounds iBKAMAEBSci ation with a carrier
whi ch constitutes one or accessory ingredients.
In general, the conpositIEITD lede prepared by unifornmy

and viké Smérﬁ,bgyofatmbﬂagy SYEmANMEILARPIYBAB IR of Human TLRY
association wth a liquid carrier, a finely divided

solGagdidate small moeﬂculebfﬂr itiad Sereeragwererobiisted Jipy g commercially
avaxﬂ% tgg'yto!? S8 PLAPHEA: sm?ég r1g qglﬁ&t&?fo\f sﬂéﬁr@f@v&ﬁ% and
aye

I'ncl'ude’t1 me-refease ease or sustalne
proveelbmalabdej' 1m/lam3pns§Rr¢mk Cﬁam[rcabgﬂbtaeybs Hyarenzadirgbnic kidney

rat on |ncreaS
TR S BBl ol o 1l FATRRY Biipesion VR ert?
mcdbéitﬁ@ﬁv@fugﬁﬁh eSResdfdd of SOWM\CpGTIIN QOFHE2., the ECso concentration of

PCT/ US2001/ 019711 i ) )
ODN 2006) and selected small molecule candidate compounds at different concentrations

ranging from 5x107 M to 5x10”° M. TLRY 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 QDN

2006 alone. From this initial screening a number of small molecules were identified as lead
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-84 systens are avail able and known to those of
ordinary skill in the art. They include polyner base
systens such as poly(lactide-glycolide),
C oxal at es, pol ycaprol actones, pol yest Jﬁ@
‘Voﬁgﬁﬁ%%ﬁﬁoesters, pol yhydr oxybutyri c aci d, éﬁ; 2aﬁ%19”4
pol yanhydri des. M crocapsul es of the foregoing
pol ymers containing drugs are described in, for
exanple, U S. 5 Pat. No. 5,075,109. Delivery systens
al so include non-pol ymer sy8%ens that are: |ipids
Lncl udi sterols s s chol est er ol,, ester.o
corg @it G Radi Suffe iy BT Ao OB SEIeBRE vas
perfomned i like mehnhéd usilgadditibake Salhidieogies sefeetedd®en Snytlied fibiary or
silastic systens; peptide pased systens; wax i
Spe&'&a%alfyrfggear ﬁbsh&sfglEt@S?-a‘g?sa ‘%OfL?QFﬁQ¥§BFRPéFﬂYiS 8ffafresented in
FI®I ngdRAns Tawes £x¢i pients; partially fused inplants; and
the like. Specific exanples include, but are not

| i rTheduethest is desringy ip gsaiendeinil ayfollews The agHs o cagh indjuidual cell
[ O [ ¢
clofl (LR NPT &7 REREBEIIH RrkBI fhd RtfpnTwn 293
weré cdried7and seelle 6 dhe da§Defoanithe StimBlatidiba, 1.6 et} per well in 96-well
di ffusjona stens,in ich an active . c onent i
cellSulrn Rl Jo Phmm b orvihe fel Here Biabatea BPLR e ng vamigl o
37°068 6% t@rhunildifle®airPat . Nos. 3, 854, 480, 5, 133, 974 and
5,407,686. In addition, punp-based hardware delivery
sy skhspgreemior pach gemgoundows peformed @hthg seme Hemp fercpllfaf the reepptors
. Caf i i . . g
TLARRIRT, FLPind TR DY RIMARA Ml maintd A St BBk
eacls oftpree differdne finalwendenwaticohe §F iped, 5 pg/trheand I5Qiughnl), were used for

MPLES. 20 Exanple, 1l In Vitrp Sc ing of a Librar
16 5Pl SRR el it PR o ey e gton s
plateg/ﬁdt::ldﬂgce;osp’iﬁial'e tl’fEHié'Etdn_e&lstf(ﬁfnpbﬂids :ba{;)resmfﬁgreierh@dazfcbg%eocens.
obt al ne rom.a, co rcially. \' abJ e |1 brar (0]
of CEBRRS er AR P b et gl torlirb el piean g pell culrre

latéli P&tk CYn@we uSBEeR fOll hd12BhdehtrMidnS): :
P at( Pr estt W crll<t Chem cal Li brﬁ%;()ﬁhhﬁgfﬁégkﬁﬁé%lgyggF%ﬂaipglr?’gyc) for

hTLR3-NE#E209%3; BgIN sesgquadd/(Réd 8nfof BTLRTUNEKBF293; 3tk SASHBr
I R C R T TR A

usedRHeAive 3bAtRI), Rfter 4dBN0A P Bant RN el fdtkcaif®! the cell clones were
nol ecul e candi date conmpounds at different

addiggnadlystimalatedryaith theR§ioregnéentyationof thezappropoa®xd@p®r-hpecific
ng%kRQ activity was assayed in terns of induction of a
X NF-KB-1uciferase reporter construct cotransfected
i nTolvalcdeteltls baRdsw lr¢sponse tethrELSdcondermatidrobtth8Bppropriate

e BN AL 305 b S e e

valuk BElwells KNaVies (dacts@lth B&lsiand E0S, @hesm@aseh sifthd Aréfet: receptor-
spec? ic ?g%]é)rd?\t/ildgdnbyotge r(rlle)aNn of wells H3 and H6 (each with celis alone) yielded the
baseline response (i.e., fold induction of luciferase activity) to ECsy 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 ECsp
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2006 alone. Fromthis initial screening a nunber of
small nol ecules were identified as | ead WO 2005/ 007672
PCT/ US200- 4/ 019714 -85 conpounds and were categori zed
woodob¢sst ure and activity. Additional scr eeptﬂﬁsiﬁ’@ﬁomu
performed in |ike manner using additional snal
.nol.ecul es sel ected fromanother library or
specifically prepared for this purpose. Results of -
sonme of these assays are presented in FIG 1 and in
Tabl es 5-16. 5 The nethod i-86descri bed in greater
detai] as follows. The cells for each_ individual cell
congppiFAsiop If TereRtNESPRCifio HigandT Ty onfeome 96 this $erqendetigefed. 2gonstic and
wﬁ?ﬁ?éﬁ@&?g NFxB-293) were counted and seeded one day
ore the stinulation at 1.5xl04 cells per well in
96-well cell culture plates. To becone adherent the.
cel.| [ cubated after seeding overnight at 37C
Gﬁﬂ%“%@?%@ﬁ%ﬁﬁﬁ?ﬁlfled air. 10 The screen for each
conparieach sveeen pesuft argraptlical ddchmeﬁtafmx wasperfoerhedi! A naietidd score,
eceptors TLR7, TLR8 to fifteen
destHGpE %@mﬁs‘éﬁmﬁ%ﬁ% El?bF?’E%&“é‘ dafor Resiiye of
cmﬁwusaes intf RF Sﬂﬁgcfn‘xs‘ﬂsﬁdr aBORIStE BE §y%H € Qereerflighs When repeated at

g and 50 4g/m ), were used for 16h cel
leag Iatlon on a single multiwell culture plate. A 4X

final concentration master plate was created to
prepare the different test conpounds before they were
Anmﬂ@éﬂSto the cells. 15 Controls were added as

c eI heraFc?ﬁle Iregsglit | ?al’sllquelf_l,OSI ta|d§1/1 %g gﬁ&%lﬁ%g %\é{}gntgé]xga ggle receptor-
spetifik ligaval) fdrieact ced:l(bmmmtpta&t wad¢dsufed agdedcriped Hol€2) AhREonistic

hTLR3- NFxB-293; 8 4M resl ui nod 48)

effqqts ere Nue—i%fég’? doxy rRpuiSies Sppared %‘L’%S %mrskae 248tagoHys wers

scofdd @p Bl 2006 for hTLR9- NFKB-293. Medi a al one was .
used as negative control. After addition of controls

13: awap@mss for ichghere avas eler dewpmiregylafinact fidriez/mb 5 pg/ml, and 50
ﬁdltlonally stimul ated with the EC50 concentration of

He/ e appropriate receptor-specific Iligand. To

12: 6éthfdihnaé for WhehR&GeWad EledreRPansgulit@dntdd 8 pEfmland 50

concentration of the approprlate receptor- SpECI IC
11 P¢rgmw}ds {oe whirhizerawes ¢igardiownregulatsoainiyeat S0 pg/ml;

= RGO o TPE ar RS RORY EIRAAD 81 ¢ o

appropriate receptor 25 specific ligand) divided by
the nmean of wells H3 and H6 (each Mﬁth cells al one)
Ag97isK) ded the baseline response (i.e., fold induction

of polfetdcLIRARE Aty tHelebild \Qergg%gteg H'GE QB&?\@&CQ&%@B rfaflfer but

appropriate receptor-specific ['igand.
without dding tho ECiolveneenpratiaratfaenepinarspacefiroligadd after trdatmeng bf the cells

with fn‘ieaqlltrgglemlésh ds%g‘liyﬁthe baseline in the agonist screen is taken to be 1 because
these cells have not been additionally stimulated with the ECso 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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buffer and stored at -80C before neasuring. 30 An

agoni st screen was perforned in parallel with the

ant agoni st screen just described. The procedure was
weopeell e to the antagoni st screen except POBUS200MEE®ITI4

no addition of EC50 WD 2005/ 007672 PCT/ US2004/ 019714

-86- concentration of receptor-specific |igand. The

out cone of this screen reflected agonistic and

toxicity effects. G aphi cal _/anki ng system5 For each

screen result a graphical urrent ati on was perforned.

FﬁcGMH&anE%h Eﬁagoxﬁﬁ%&wxﬁgwﬁgmpgraphl cal results,

was determi ned for - each positive
0.2 epmperaids &irtwhash thae wasns g@amr thias 5doldangmuciist songpared to baseline;

0.3 PEh TS e 1R oSN AR PhEirPuerisaBiring

0.74: tbmpeicids fop rwnm‘h thdie weEh BsCORC BH618 atduelorddorntpated to baseline.
receptor- specific ligand) for each cell culture plate

was neasured as described above. Antagonistic effects

FopBéBpdHaas wis Highdst Skt b mpared to the
‘ aseﬁ)l ne. Antlaggosﬁlés}%ﬁktmgg'gy%s%g%%@as follows: 15 13:

I: eompyndsitor wbichukere ag hegreatenvhan HHad inddotiom coagatedits baselite;
und

2 {irfgsbl® 8wttt a8 B2 o O foriRR BB 50

3: ggmpqundsifor whizhpienndss 4 less thin Told heluaionedmphedto Bizvine.
regulation only at 50 g/m; --: conpounds for which
there was no clear down regul ation even at 50 g/ m .

ToRPinAgoni sts To detect agonist activity the cells were
treated in the above described nmanner but w thout

addMsgsuring oERgY i e dha smalli r@fﬂe%lﬂesm@é@ptfmesipbe@mlmng below-
WhinltheE: t‘ I. losh nalet I
bagﬁgl ecul vg}fé Us utgl %Hgﬂgcr%gs e | 5 e gg(f)er?ig%tek%l %I}aé' en° ~
eithes differanaes kstvwiren therel giones, 28 qohegencbagt bffedmag ¢hersignabieaduction

Paﬂ:‘f@g)l &J tﬂ@?tk%nﬁﬁﬂ t.mslk 8 ermt ﬂa%% Eugéo 0 rc eHzE l attség eﬁ'ect on

the receptor- speC| onls Vlt

ﬂwpr@sent when there mas above basel i ne act|V|ty
scor ed f.ol .ows: For co und
ogaecg {0 aB%ur{ll%Sv{as 5%‘??‘{7??8)‘ gcpmat_ys 05 f.?ﬁh’ of tll;g) f%ux ce?l lmes Usually the

baselme 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. Apparent toxicity was
scored as follows:
T3: compounds for which there was clear down regulation at 0.5 ug/mi, 5 pug/ml, and 50
pg/ml;

T2: compounds for which there was clear down regulation at 5 pg/m} and 50 pg/ml;

T1: compounds for which there was clear down regulation only at 50 pg/mi.

Example 2
In Vitro Screening of a Library of Small Molecules for Inhibitors of Human TLR8
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 TLRS (hTLRS)
expression vector and incubated overnight in the presence of 500 nM R848. (ECsp of R848 for
TLRS8) 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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-1: conpounds for which there was a greater than

5-fold induction conpared to baseline; 30 -2:

compounds for which there was a 2- to 5-fold induction
WO Ed t o basebine; -3: conpounds for whi EATHRZN0E019714

was a | ess than 2-fold induction conpared to baseline.

WO 2005/ 007672 PCT/ US2004/ 019714 -87- For conpounds

wi t h hi ghest agonist activity at 5 g/nl, 0.25:

conpounds for which there was a greater than- 5-fold

i nducti on conpared to basel |WE‘; 0.5: conpounds for

xuc\k{)&gag reg&@ér%o M8 BeofrandfOet R ih W 151 dﬁ&hh@%&%&p@&&q ak fold

conpounds here was a | ess
indultion Gvef basdlmenldu&trasmncmowacraeuted o tha geseneecof R838FHrom this initial

scrg%rﬁ% Sﬂlg’% Or prﬁ?l']l! %h% l%llesa\ggre 1§enu?cc§ | V] e;dyco?ﬁm%xcl)gg%nmw(frel

ere
categutized bﬁ)ﬂn&ﬁmﬁ)méﬁtitviny bASdihbm scre&ng)@ﬁmufbdﬁed iafike manner
fold induction conpared to

2-
usigadptiord! sl Bole e seleied o Mok Nt ShsBon el drepzer] for

thx%gfr%s@ R@smﬁfor Siné SR Ackal Oarl PFeBbrtétEin TabRs FO6l Gcbiing is
asuring of "toxici téLBof the smal |l nol ecul es was

repoeted ayabelr by aaaRRlipd tnELBBI ow baseline activity within
t he agoni st screen. "Toxicity" can have different
expl anations - either differences between the cell
cI ones, the conpound are &fdmmeBng the si gnal

15 t,hwa
o EhEPoge B deRpuna dot M TR B o e T
9n Chﬂiﬁda‘fcﬁdnﬁﬂl mé&leelleConE N serv@sngSwere &Itﬁdﬁéd)fn an assay similar to
e o L o bk i S e
exﬂ?@s@ﬁﬂ%@ctg%g%&ﬁhﬂﬁ o PN BhAkhOGERnAAH X | M'l?d"JSXECSO of R848 for

stinmul ated with the EC5 concentratlon of th
TLR&rangdtsolected el inplachlg sarlidasgperamponnds aydifEireng cmntﬂmns ranging

froxill%g(gﬁ d gg@g ? [S{B{L}g‘?’acgtw IRy g?s%{efdcl’{é te\é\{l}lﬁﬁp mguchogﬁ\fvg%x NF-xB-

lucétasdd repokiét cmmwadsnsmtedm tHéh:eIlsh e{@ummere |eﬁptéss€@wfold
regulation at 5. g/m and 50 g/ Tl ounds for .
indygiioneverhesdingduci raé%mctw&wqa@geﬂ ‘Qttb%ﬂ”%‘l‘*ﬂef A& rgmyipis initial

geﬁlnlé%b%r &f small molecules were identified as lead compounds and were
categorized by structure and activity. Additional screening was performed in like manner
using additional small molecules selected from another library or specifically prepared for

this purpose. Results of some of these assays are presented in Tables 5-16. Scoring is

reported as above 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)
expréssion vector and incubated overnight in the presence of 2.5 pg/ml poly(I:C) (ECso of
poly(I1:C) for TLR3) and selected small molecule candidate compounds at different
concentrations ranging from 5x10”7 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
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Table 6. Exemplary Compounds of Formula III and Their Inhibitory Effect on Select TLRs
ID structure chemical name hTLR3|hTLR7 {hTLR8 |hTLRY
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Exenpl ary Conpounds of Formula |1l and Their

Inhibitory Effect on Select TLRs |ID structure
WQRHEMEEI2 nane hTLR3 hTLR7 hTLR8 hTLRO 149 pCT/US2004/019714

hi oproperasine -- -- - 13 inesylate 53 ;" al
riflupromazine 11 11 11 13 hydrochloride Il ~1 ~F5
576 cetopromazine 11 -- - 12 Co aleate salt CXN /

OM/ 51 / No OO 64 Chlor?ﬁromazme 11 11 11 12

L A TVl S AT 2 S o Sy A A Y
3 e 15 gertorperazire—42 1211
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Table 7. Exemplary Compounds of Formula IV and Their Inhibitory Effect on Select TLRs

1D structure chemical name - |hTLR3|hTLR7 |hTLR8[hTLRY
413 | ° Anthraquinone, 1,5- 1 - 11 13

NH)
O‘O diamino
NH,

43 OH O OH Anthralin - - 12 | 13
348 am & Chiorprothixene 11 11 11 12
l o, hydrochloride
a

491 Metixene hydrochloride | 12 11 11 12
CLO |

1337 ?. "o A | 12
ot
5 ™
1042 §} 11 12 [ 13 | 12
1158 0 N oM — — _ 17




797 ethotrimeprazine - 11 -- 11 aleat salt Via. WO
2005/007672 PCT/ US2004/1) 19714 -93 1D structure
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[l (I Table 7. Exenplary Conpounds of Formula IV and

Their I nhibitory Effect onlﬁflect TLRs |ID structure

cheni cal name hTLR3 hTLR7 WTLR8 hTLRO 413

imt hir aqui naweeturd, 5- 11 |- Ehedidaiharhe | [hTLRIINTOR7 [BTIWA] hARS

1005 ¢ H nt iTn - --"1I72 13 T 348 a” nhl o prrotjni{ene 11
11111 11 Cl'S hydroghloride | \ | a 4P1 1eti xene
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294 o Fimethixene maleate Lk 1" 11 11
. -
o ¢
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346 o Maprotiline 11 11 1" 1"
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Table 8. Exemplary Compounds of Formula V and Their Inhibitory Effect on Select TLRs

1D structure chemical name hTLR3{hTLR7 |hTLR8 |hTLRY
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b\m
109 . =<°i°>_°" Dizocilpine maleate - - - 13
488 ~" Dosulepin hydrochloride| 11 - - 12
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0 o Table 8. Exe

I D structure chem cal nane
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| cdf _ ydrochloride 917 N 12 11
npl ary Conpounds of Fornula V
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74t nu chenmi cal nan@gmkytiRE hTLR7 hTERS| WALR9 — 72 12
m prafmie - -- - 13 ydWIeRNYiEde 10D 0 OH O
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hydrocﬁTbrlde 11 -- - |12 WD 2005/ 007672
311 CFLUS200-1/019714 05 | D structure chem call name
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ST REOIOR? hTLRS hTLF%;mCmon e
1013 oa:& - — - 11
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1352 <:2/0 - 13 - 11
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Table 9. Exemplary Compounds of Formula VI and Their Inhibitory Effect on Select TLRs

ID structure chemical name hTLR3|hTLR7 |hTLR8 |hTLRY
239 O e Orphenadrine - - - 13
Oy hydrochloride
O CH’CIK
229 o ™ Nefopam hydrochioride | - - - 12
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. O hydrochloride
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O’\’ hydrochloride
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WQ2095/407672nydr ochl oride ~M ON tit Table 9. BEXEHPPAp4019714
Conpounds of Fornmula VI and Their Inhibitory Effect on
Select TLRs |ID structure chem cal name hTLR3 hTLR7
hTLR8 hTLR9 239 | K rphenggrine -- - - 13
hydrochl ori de C'OH 229 ef opam hydrochloride - - - 12

ipU 7 1 phenygpuli@l 1 N€ - -1 1lchemitsl na¥€ OCAYLABI HIRRN hTYRBINTLRY
RF era&t&é%;e ITI1T - 12 yarochtoride[Vs 2 007872 12
2

PCT|/ /019714 -96; I D structure ¢hem cal nhne

hTL 4 7 hTLR8 hTLR9 957 ~ 12 11)- 12| .|

1161 - 12 12 12 12
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65 Diphenhydramine - - — 11
O o hydrochloride
St

970 3 - = = 11
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Exenpl ary Conpounds of Formula VII and Their

Inhibitory Effect on Select  TLRs ID structure
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o dihydrochloride
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510 (:,.,ﬂsw Cyclizine hydrochloride -- - - 11
133 e Hydroxyzine 11 11 - 1"
,_\ o dihydrochloride
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&=
267 O Clotrimazole - 12 12 -

~ Table 11. Exemplary Compounds of Formula VIII and Their Inhibitory Effect on Select

TLRs
1D : structure chemical name hTLR3|hTLR7 |hTLR8 |hTLRY
822 A Clidinium bromide - - - 12
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138 N\L/[:)"X- Terfenadine 11 11 11 12

144

Loperamide 11 11 11 12
hydrochloride




s TLRs I D structure chem cal name hTLR3 hTLR7 hTLRS8
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/@?/\/O/\ﬂ:cﬁ
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12. Exenpl ary Conpounds of Formula | X and Their

Inhi bitory Effect on Select TLRs
nane hTLR3 hTLR7 hTLR8 hTLRO 751 p, erazos

I D structure

12 1PCFuSihadndier14
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chem cal
hydrochl oride - - - 13 N 1% 858 oxazosin mesylate -
ID- | - 13 ofuctard 2000 127LR n " TR Tt
200 T At 07513 T 'fﬂ qut fBeRTLRo
2005/ 007672 PCT/ US200 4/019714 100-
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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 |hTLRS
751 i, Terazosin hydrochloride| - - - 13
— 0
e -
) rot,
858 . Doxazosin mesylate - -- - 13
_.mo*(,n
L
2000 12 13 11 13
H,C
P
N NvCH,
L
2001 11 11 0.75 13
HyC .
3
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CH,y
Y




Tabl e 13. Exenpl ary Conpounds of Formula X and Their

I nhibitory Effect on Select TLRs |ID structure

chem cal nane hTLR3 hTLR7 hTLR8 hTLR9 431 oral yne
WORPHO7EgE - -- - 13 hydrate 792 - ropidiUﬁVP%@ﬂﬂB9"4

12 - -- 12 583 apaverine - 11 -- 12 hydrochloride

830 thaverine - 11 11 11 hydrochloride N, t"O 586

3erberine chloride 11 - 1 xF"Oi i of Table 14.

Exenpl ary Conpounds of Formil'a XI and Their Inhibitory

TableHf3f %&m?%ﬁ@bﬁ?&un-ﬁk BﬁFor{anﬁ Elh@‘fh@xﬁlrﬁnﬂﬂ})ﬁ@iffecﬂ @I'frgelect TLRs

hTLR3 LRZ hTLRB hTl
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121311 = N N\
o,
792 < - Propidium iodide 12 - - 12
' Wr%
K LO';\
q

583 Papaverine — 11 - 12
EP-?Cf; hydrochloride
830 o o Ethaverine - 11 11 11
' oo, hydrochloride
ne o 4
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Berberine chloride 11 - 12 -

Table 14. Exemplary Compounds of Formula X1 and Their Inhibitory Effect on Select TLRs

ID structure chemical name hTLR3 |hTLR7 |hTLR8 |hTLRY
1320 - - - 13
891 11 11 - 11

Y o
926 ’)" 12 11 11 11
%@w
1137 ; 13 12. 11 11
%‘;\r"
Q.
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11 11 -
Tabl e 15. Exenpl ary Conpounds of Fornula Xl
Inhibitory Effect on Sel ect

\' N

O YW
and Their
TLRs | D structure

woceioc@k nanme hTLR3 hTLR7 hTLR8 hTLRO 600 PCTXIS2004/019714

oldine - - -
hydrochl oride (R -)
hydrochl ori de --

11 - - 0\ 1

12 101 chra ponorphine - -
NO N NO\ 669 C Cw enerine
N 5 Table 16. Exenplary

11 12

Cbnpounds of Formula Xl I1-19hd Thelr I nhi bitory Effect
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310 NK 1SC WO 2005/ 007672 PCT/ U 520b4) 01971-1 =
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Table 15. Exemplary Compounds of Formula XII and Their Inhibitory Effect on Select -

TLRs

ID structure chemical name hTLR3|hTLR7 |hTLRS8 |hTLRY

‘600 T Chirs) Boldine - - - 12
yesd
L -

101 , o Apomorphine - - 11 12
\,_,‘, hydrochioride (R,-)

669 o an Remerine hydrochloride - 11 - -
<0‘a1, y

Table 16. Exemplary Compounds of Formula XIII and Their Inhibitory Effect on Select

TLRs
ID structure chemical name hTLR3|hTLR7 |hTLRS |hTLRS
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1185 i - - _ 13
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Exenpl ary Conmpounds of Fornula XV and Their

I nhibitory Effect on Select TLRs ID structure

chem cal name hTLR3 hTLRZ {@JLR8 hTLRO 807 p |
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O
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O ~~0 O cr~p Exanple 5 5 In Vivo Screening of Selected
Smal | Mol ecul es Experinental mce are adm ni stered
known anounts of candidate small nolecules and a
WO Wa'df PAVMP or ot her suitable TLR | i gandRCEUR094/0THIG

nucl eic acid. Negative control mce receive the
source of PAMP or other suitable TLR Iigand, e.g., CpG
nucl ei ¢ acid, al one. Adter an appropriate perlod
bl ood sanples are obtalned #romcontrol and

TableS¥P ExEMBRAKE o fifAdLOF %uﬁ%%ﬁ%efr%hl FJ Y B¥ect on Select
concentrat’ion of cytokine using a suita fho 8

TLRse. g. enzyne- |inked i mmunosor bent assay (ELISN

BT mat gty o addi ] g Rend Ph TR%Ei S nTLRB [T TiRO

ggromoLucIear. el +s—(PBf aten 100
of an@{;ﬂand assessq %gﬁondgxpress on o
manker~Usi0@ a suitablie techni que sugh as qu
activ d cell sorting (FACS). Contrpl and
experinental results gre conpared injpair-w se

11683 15 Reduc axpression of aftiwvatiQn [MaiKer {1
or id concel ijon of cytokinelin an
ex;erlnyi’PL cgnpared to a nepativje contro
anifmal i no cat %e qmal | nolecule [inhipits
TLRR-nedi ated signaling in response tp a lligand for jthe

1BFLR. Increased expr€pgi on of activali®h eMker tor | -
i N¢r eage nt tlcn of cytokine | n anl experinent al
anij et npar 0 a negati ve contrpl anj nmal

indlcates the small mgl ecul e pronotes TLR- nedijat ed
T

stgrat-ng—20—+n—response—to—a—t+-gand—For—the R—AD

|
2005/ 007672 PCT/ US2004/ 019714 -104 Exanple 6 In Vivo
Screeni ng of Sel ected SErihp/dbl ecul es Experi nent al
mce are adﬁ%?%stered candi date smal | nol ecul es.

Negative co o Scrreps #f eeleied Nt Mpkeguigarri er al one.

AfEB(ﬁé’rlrﬁéHiﬁl E’dl&l afr@ﬁdrﬂiﬁls%ecﬁlﬂﬁlv\)n ARG Y @arﬁ‘l‘idaféas,‘}rfa'll%olecules
al one, MC are isolated and then ex?ose invitro

and 2 peres,ef PrﬂMF &r etheicsuifalle GER liganttiier. &p$ nuslaiacich Negative control
mice REYVe th'e @ouﬂr&eomp Q)?oﬁlgr s%ﬂ%lk TER' l%%ﬁ'#i% eFS q{g&%&c‘lé@ée@& eagone

to express an activation mar
After g epraopsiate spﬁﬂ@d,tkdoodsaauml&asreamamkqdrfmné eorgro] afdrdNperimeértalGnice
ressi on of :
and e} i@ oL Lerfil SRS PRion bB e oind i ik sFeIAC2 R Bkl
linked snmuoserberft agsdy (BlLIRG). FAESnathlelyS, in additér) @erighietal alobe

mononuctlear céllsa(pgl\/&gqpairscglgtgg frlox% bn%mdgroups oV%[eammals and assessed for

expression of activation marker using a suitable technique such as fluorescence activated cell

rescence

sorting (FACS). Control and experimental results are compared in pairwise fashion.

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.
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10 results obtained with and w thout the small
rml ecul e. Reduced expression of activation marker or

duced concentration of cytokine in an experinental
WO&HWP&F "tonpared to a negative control ani nE{T/US2004/019714

i ndicates the small nolecule inhibits TLR-nedi at ed
signaling in response to a ligand for the TLR

I ncreased expression of a%& vati on marker or increased
concentration of cytokine in an experinental aninal
conpared to a negative €emiglob ani mal 15 indicates the

smal | nol ecyl ,rrmtes R- medj at ed signaling in
response tol}_ﬁ?/l”fggsgffémf"éro Hesre "F?”elgﬁé fe 7 Human
TERSeriith B0 Al RmiftisRBiddBRAKdATERAR BelddRks. NR&zadPe control
Stably co-transfecting the human TLRO receptor (hTLR9)

mice a1 gdrginistgredainr glase e Aftergdmypistratinior emal molsnle or parger alone,

PSS A G AR 2 AL TR
the PBM6Exih0OHe ahstrics of snal\l/\m!olecﬁlln, @Sstumblhted ®l dxprws sruactivatpinahaker
s G L B RSO R G SULLUNT 7 2k 5 i
(e.g., IP- Q)) Mmé (g;réss% of bR a6®Vaisn WRHRT bH@R s&?étﬁHloﬂlﬁqm\Mu'éhls

t he 0 dose of the TLRQW{agm st

quantifigg) uea& FACSERISA, epother syitgble, d,fanéeompmsemrmdedxetween
result@g&%lnm&%éfwﬁl%u%h@/gﬁgm‘@%ﬁ}ﬂ@asf{ea BYg %nﬂ Jéagtb%%hs

were treated wth
markep ef mdeced@awntratgml of cytbbmasearmcpemneryal afiingal compdred wse

.readou u r.er
e SRR R R S SRR LU B e
resporfse e l?gmﬂe’g:ahe IDSR IResaséd expaersaoxs ofaevatioRdnarker babceeaddd
The. an i st dose |i st in 30 Tabje 18 is the
conceptraliono &rﬂgf"rfl‘é%t‘i *\i‘eexa'if%e"(“i/oaml“@ﬂ CHMRAELQS nseat s SOt qRgnimal
indica@ @ sptall risle@ild ptomotes TLRMMEdiSted 6 hﬁling npf g@ﬁé gfh lighnd for the
Tabl e 18, the m ni num effective ose

TLR. p| ockade of the WD 2005/ 007672 PCT/ U82004/ 019711 - 105
TLR9O agonist was 0.5 Mor 5 Mfor all of the conpounds
tested, as neasured by this three-point assay. Table
18. Human TLR9 Ant agoni &rampfe 4- Ani no- Qui noI i nes.

Cormon AR SLE e RO ARG

CStablycdoatumpfieatiy] tﬁcuhnmein TER A reyépdon (BELR9NHE an NF-xB promoter-
driven luciferase gene into HEK-293 cells created the cell line hTLR9-NFkB-293. hTLR9Y-
NFKkB-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 TLRY 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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H CNylamne H NH4 F 7-Fluoro-2,4-dinethyl- 1727 |
benzo[ b] [ 1, 8 napht hyridin-5- 0.5 M H CNN

ylam ne HC NH, OH 1, 2,3, 4-Tetrahydro-acridin-9- 329

WO)?P%H’PW@ Tacrine hydrochloride 5.0 M aN hydfi/eS2004/019714.
NH12, 3- Di hydro-1H 1061 , N |

cycl opent a[ b] qui nol i n-9- yI amine 5.0 M 2,4, 9-Trinet hyl

1227 N,C 2-Hi- benzo[b] [ ][Rﬁ? napht hyridin-5- 5.0 M
CH, ylamine NH OHcH, 9 no- 3, 3-di net hyl -1, 2, 3, 4-
Compdu8 GurSbdll t et r alyettuge acri difn-T- ol cherfcaMiarle ~ ~ \ [aA¥gonist dose
1674 N N 7-Ethoxy- N 3"-furjan- Z-yI'net hyl- 5.0 M[acrid
i he- 3, 9-|di° npl e 8 Human T R8imdMyagoni sm by
Qabhazolfi n - NFk B- 2@2:neqtb, b5, svedpethgrauntied and um
seeded gt 1.5x104ells per well intaddenel |l cell
culturelplates one day befjore assaying and cul tured at
37C | 5% CO2%* &% described in Exanple 7. The day of
t he assay, HSt was j[added & 4-Darethyhg
d6fent r qﬁthc' ting at| Benzribiil. Blnerathyidin-$-0 [/ 60.5 uM
dilution tor 7 steps. The [cells we?@Men stinulated
w-h—-tha EC50 \WD 2005/0076872--PCT/ 1JS2004/01971-1 =107
dose of th agoni st , 20046d| gtrg;j cul tured
for, 16 H in“a Tfied ijnc llgﬁ - The
1957 l ]
cu?ture Sit was rerm\%gn ° glaﬂ?ﬁh TS wer 05 M
treated (with IyS|s buffer jand stored at -80C before
MEasuring Ac,um f@rase actTvity as described T Exanpte
7. Signgi dal 1,2,3,4-Tetrahydro-acridin-9-
329 ylamine Tacrine hydrochloride 50uM
N/ hydrate
NH,
= : 2,3-Dihydro-1H-
1061 N ! cyclopenta[blquinolin-8-ylamine 50uM
Z |\ 2,4,9-Trimethyl-
1227 R benzo[b]{1,8]naphthyridin-5- 5.0 uM
cH, ylamine
NH, OH
= . .
cH, 9-Amino-3,3-dimethyl-1,2,3,4-
1286 C(hm, tetrahydro-acridin-1-ol 5.0 uM
1674 ,. - 7-Ethoxy-N*3"-furan-2-ylmethyl-
k@ acridine-3,9-diamine 5.0uM

Example 8
Human TLR9 Antagonism by Quinaéolines
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 uM with a 1/5 to 1/6 dilution for 7 steps. The cells were then stimulated with the EC50
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ant agoni sm curves were generated and the inhibitor

concentration at which 50% of the 5 agoni st response

was bl ocked (1C50) cal cul ated. Results shown in Table
wogoymdee t he heading hTLRO are the | CSO doBEr/UigpoHup714

bl ockade of a CpG ODN- generated signal in

hTLRO- NFkB- 293 cells. Alternatively, TLRO |igand

ant agoni smin human peri pheral bl ood nononucl ear cells

(PBMC) was nonitored. Perilferal bl ood buffy coat

s SRR B AR Lo B4 T et

37°CUrTihe etilsirt yupefnafdsesd @aoled dndehdedy webiiteatadomtt ysis buffer and

fied b f
storegpﬁoy\@&&fﬁ%dﬂ!%ashr?rg ggﬁygsg¥%év1§?ﬂ%fd%$c2@e%am%7 Sigmoidal

antadoRBHSRORE drd fenERM aA® AR istibitd cBnd RGN at w&mlsgmt@ed
with 5% (v/v) heat-inactivated human AB seru

agonsEieERARPY ww‘épckeé;éﬂCéphmlcwed Respilts sheympe dable h%emdevﬁrp ed
head?‘ng thEl‘LR? %J'ef th an (ﬁ)géigg)l)ggombl%c]{%% bt g ICLéba(gb? a%elngrg{rgg r%/gml in

ni CI I|n streptomycin
hTLISi -yFRB-29Fcesh PBMC at a concentration of 3x 106/m to

SENTTA R e e, -

(PBMOPR@&% Abnidoasdy IFRE l(feQzElQ%Hdrb%fﬂyQB& ﬁé}ﬁf&tioﬂﬂfré‘rh heftHy nd1¢ nd
al/5to 1/6 dllutlon f or steps. The cells were

femajerfuimagdpagrs Meebigined ffom thF@:kgodaB@rm aftthe Uniggreinpe Diiasgeldorf
(Gen"i\ﬁ'l%) ahd! frEMrtﬁéiefIngéﬁvé?e Pﬁhﬁedmﬂme%ff&g%goﬁ 5% Badof rHﬁ)'éque

'ture supernatants wereé col | ected and, 20
(Sigmait Tbs e@xﬁqﬁ%ﬂ@tvedryresmwgu@d imRPMI( 64 @ el fuire me@;umr ed
suppfeﬂxte 59, {i//\() h|Eat-6)13ét atteti1 ﬁumirypx%rs@gl%gt% ?W‘%ﬁaker B%llglum) or
ive assessed using conmmercl y ava
10% E&lbﬂi&ai(inhstn(aieu@e;tal dafaeﬂuoﬂé‘CSDJSAQ mMbLeghnthrdale, HI0t /g0 perdcillin

d .| C50 ted. Result
and Ol ghf RSBV ER 0 RSP Treh e Fl: Emariie of paghim
to 5x40%81 &M fidd BbesladsuRibdddHed %SQ?WMNIQQ lgeBcell plating,
production by human PBMC. 25 Table 19. Antagoni sm of

antagbhiROWSI ayidad atAgQonStonCEaiDN sEO06e M)SOQ.M mathal i/ mesl/6 dllutlon

for TRRE e lEAO8 1oS% SRl iR 50 Cple ipbigyPo. and

cultuteddd) 16oh ped Rimhidifibd yrlcubgbren B71C.3Cdtuete Bypdimtants. \0&)3 C(ﬂle@@d and,

if no?ﬁ@@ﬁ'@l@g%;tg{y':%qqewggoiﬁﬁt nane rfau1r62<i Inter?eukm 6 %l GC) in the

supemnatants was quantltatlvely 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 hTLRS| IL-6

™

e
) . N,N-dimethyl-N'-{2-[4-(4-methyl-
CM(Zzg("):)% 34 d;\@\ piperazin-1-yl)-phenyl}-3,4-dihydro- 0.003 | 0.05

quinazoline-4-yl}-ethane-1,2, -diamine




108 Conpound nunbe Structure Chem cal

IL-6 CNSONONM/ N C CF, O\ N

N -[6, 7- Di met hoxy- 2- (4- phenyl -

nane hTLRO

pi perazin CMZ 203-78 ~~0

WQ 20080672 1- yl ) - qui nazol i n-4-yl)-N, N-di net hy PCTYSI98019714

O 008

~""0 ethane-1, 2-diamne |~
-[6, 7-Di nethoxy- 2 (4- met hyl -

p i

C' HNiN ~~S
perazin CMZ 203-76

coo I NON 1-yl)-quinazolin-4-yl]-N, Ndinethyl- 0.003
0.221 1'1 ethane-I,2-diami'A®"v" CH cwz 203-87 0.02 ND
Compouthirh N, l&rwtmt nyrr N ;Kf Pﬁﬁerﬁ}féaT P&Heﬂazo' ' - ‘hT‘ IL-6
203447 T ~yIy-ethang-t, Z2-dramne 2.4 4.0 N
O-—~N C\Z 203.-4@"16 ~"
Di met hyl -|(c2- 4- (4- net,\]w-,,g, RLRZ Ih,iag,% A\
-(4-phe a i
cyizophenyl ] -y ﬂazgl i n- A- vlypNinaBRnu N @693.008
N N=N~~N\ ethane-1,2-diamine
N' - ( 2- Bi dheny! - - yl@u hazol in-4-yl)-N, N CMZ 203} 51 "
I \ dinethyl -ethane-1,2tdiamne 52 6.6 | 1Ae0 I~N N
e
H\N/\/N\CH,
cno Y N'-{6,7-Dimethoxy-2-(4-methyl-piperazin-
CMZ 203-76 Y 1-yl}-quinazolin4-yl]-N,N-dimethyl- 0.003 | 0.221
e N O\ ethane-1,2-diamine
cHy
*n’\-/'/\
CMZ 203-87 CflO 0.02 | ND
|
L N .
K\ N,N-Dimethyl-N'-(2-phenyl-quinazolin-4-
CMZ 20344 P yl)-ethane-1,2-diamine 24 | 40
A
oS
Su Dimethyl-(2-{2-{4-(4-methyl-piperazin-1-
CM(Zzﬁg?*‘g CI;\@\ yl)-phenyll-quinazolin-4-yloxy}-ethyl)- | 2.4 | 06
_ O« amine
|
N\N/\/N\
} A N'-(2-Biphenyl-4-yl-quinazoiin-4-yl)-N,N-
CMZ 203-51 C(uk’ dimethyl-ethane-1,2-diamine 52 6.6
MeO. I§
CMZ 203-90 m]@@‘\"/\
- k/~© 543 | ND




Cvz 203-90 MOV N~N1 5.43 ND LN I, W 2005/007672
PCT/ US2004/ 019714 -109 Conpound nunber Structure
Chemi cal nane hTLRO IL-6 O N CMZ 203-45 1
WODNOMERORGTR - [ 2- ( 2- phenyl - qui nazol i n-4-yl oxy) 2RCINES2004/019714
ethyl]-amne | ONJ M~ CVZ 203-93 ND ND | N (
NN~ v CMZ 203-95 i °~ ; NDND ND: No Data. Exanple 9
Reduced In Vivo Toxicity 0f0% Qu nazol i ne Corrpounds
ompeGHEAFBE] W T TERcralel UCT UM al Ty SIHE LR name 1 1101 "th'LRQ L6 |
Femal e BALB/C m ce (m F 3 per group) were gl Vet :
single iptraperi goneal bol us injection of 203-43
(1.0 or NACVZ 2(33 34 (1.0 or 4.0 nmg) or CMZ
-49 ([L. 0 . 4.0 ng Vel i
C@%ﬁﬁ%nd a\@’% 3 has "It"ﬂ'é’afc,zt ?@Wﬁﬁl"‘?"“g‘ﬂ""” 9 | ND
N,CH O cvz|203-43 WO 2005/ 007672 ‘
PCT/ US20p4/ 019714

A

CMZ 203-93 Cﬁ ND | ND

z
N I\N
=

m’\/(\)o
CMZ 203-95 @ﬁ \ ND [ ND
[ '

=

ND: No Data.

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

CMZ 203-43
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- 110 O her mce received 10 % di met hyl sul foxi de

(DMSO) in an identical manner. Animals were. weighed

i medi ately prior to injection (day 1) and then daily
WQHOFOT§Ry 5. On day 5, blood was col | ect edPEYUSAP-HIAT4

puncture and anal yzed for hematol ogi cal and

bi ochem cal 5 paraneters. Aninmals were nonitored daily

for morbidity and nortalitiy.- Results are shown in

FIG 2 and FIG 3. FIG 2A shows change in body wei ght

(relative to body weight prior to first injection) f

Other ﬁﬁ&%’&md 90 wamsefmyti Q@fmrqwsw) lsihﬁ [ RAGA mAhRY PR ninkdl Gvere
shows nean gﬁypléans andard error of the

Welgherﬂelamedimly dntblfte rlrumtlogr( dvhee daibowity figg> - 100 dapyS. biged
s o F B QBLAPAAL SRV Ml OBy ALENER
paramétbs. Amiraals wereanonitogeddaly fiy nEvEdRY ZxdiBorai oy pResetteard elavn in

0 Necropsy of mce in the 4.0 ng CMZ 203-43
FIG'zgar"GSgﬁ'éveal ed bowel obstruction. FIG 3 shows white

b IR @ ACb Ivs CHIRES irchddly eFeiht (ralatiAsStoRay weiRhC/itr 8@ frsoinjection)
total white cells standard error of the neans for

+ stangyrd erpreh thegpengpor dififerent e obil G 2Bshewe megn bz woght 415
standaftBerRR 4 fhe ShelBd ok ‘Elﬁf@:'i'en@ g&%@ ik ir& e WM gaﬁo mfgmzez@my ihA@

gui nazol ine at either dose did not. m ce
SIgmﬁcane aeigiit loss, hile gigryeGND2 08napRlingal either dasedid apl eAll of the

s BEHPOTH G238, 5y LE  AORPS R e

mg CMARAD-4Dgravplreveeled howbklyob@miciaa.ol i nes BALB/ ¢ m ce (n=5)

etreated with j itoneal injection 0
cEf et S50t b PROTRTkeh SIS mear 5 EingR ofjoul botke
cells :t%d&li,cn@f ofithé theddi(ot diffbreat @bupse Mibosgiat witlh UDey €MMZ 203-
sal.ine (PBS) control. One hour after the ipjectian,
43 had e bt oBELB AU BLTRTATOBDE AYTAZRURE T 5B gioen i peiy
Data fgxorgﬁe tr@ﬁ\bmtﬁ 4‘@5% ONMZ00RE3 Wadtiot RS ablebefukéd ANthédethice were
ODN 2006 and 25 IP- 10 levels in plasma neasured

dead bg rﬂbi}’ﬁ 0-speci fic enzyme-1inked imrunosor bent assay
(ELI SA). Results are presented in FIG 4. Serum | P-10
concentration was significantly reduced in mce
pr etreat ed with 203-43 Kxpmple§0013 versus PBS control)

el by -d028 & /B Ryt QROlulenk oy inazatings |

| BAILBIS infeB (945) Wike protrétyeddwilll infraseyitoNghlrinje€Aondl40 ng qaiidline
”03-4?yqugjalzg}3é02|0|3 r:}»4 203-49, or 203-51, or with 100 p! 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
[P-10 levels in plasma measured by IP-10-specific enzyme-linked immunosorbent assajf
(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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G oups of BALB/c mce treated as in Exanple 10 were

al so anal yzed for TNF-a. Aninmals were bled at 1 hr

post injection with CoG ODN 2006 and TNF-a |l evels in

wophetes’d neasured by TNF-a-specific ELI SA. PREQH0I/0ETEs

presented in FIG 5. Serum TNF-a concentrati on was

significantly reduced in mce pretreated with 203-43

(p=0. 0023 versus PBS control) or 203-34 (p=0.0012

versus PBS control). Mceltkeated with 203-49 showed a

trend toward reduced seéx %I}F a concentration. 10

Exanple 12 Synthesis o 03 84 O H(N N [/ CH3

(INY il Inhibition @CBNEQﬁyZK&P&QGrmeﬂﬁ @u%hizBa)M bp Qﬁm&z@h@és

4- f | uor gbenzophenone 08 nol es)
NGrPR 9f BABBY amica dregty s ;| %xareplfz! On*cﬁr%glyo w&b‘/2§4 for AD-a.
|

Anim @0 Bek R by 585 vk Wi Gy UBRPIOEARA TAR!F RSO iima
measuidKbUTINF W speeific EALS £ dRedulth are thhgsbnte ABERTE. 6. S&Ghﬁl TF-o

The, or ganj cfphase was washed w

concepjgation s sighificapttyggd W‘EW‘EG%’WS?‘S%WI“BPP%&é %Oé? e

PBS c()?nr&i) 5@20@@4 (Slbl 60 LORERUE PHSREAELIR TR HetedRAR 208130 8kbwed a
wi th” et hyl O acetate (100 nL)" and were then nade

trend toanai derefyce lserumddVE- amonwﬁltrim% SOdI um hydr oxi de
sol ution. The solid am nobenzophenone was extracted
into ethyl acetate (200 nL) and the extracts were
washed with brine. The lBJaba)bIe Jacet at e was evapor at ed

under vacuumto glve e f as a white solid in
a yield of 7.0 gm Sg’g ’5\%0(’%%2(?30 672
PCT/ US2004/ 019714 - 112 OH [/ Zn \

O - [N]
| N

H3

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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N(N NN CH3 CH3 268.35 270.37 CMZ 203-84 5
Exanple 13 Synthesis of CMZ 203-85 A mi xture of the
benzophenone (15 gm.0.056 nol es) and powdered sodi um
WP de (15 gn) in ethanol (150 nL) was sEGYYBE044HRT14
heated to reflux. The heat was 1 o renoved and zinc
dust (15 gn) was added in portions at a rate that kept
the m xture at reflux. After the addition was
conplete, the m xture was” Wéated at reflux for one
hour. The reaction mxture was allQwed to cool and
was then fpltehed to renpbve zinc. zi nc was washed
with etha 20 q5) and the co filtrates were
added to watef [580-nml). The crysts o/ white
product was isolated by filtration, was edOfi t h wat er
and dried. The cgrhj nol was, 15 obtained-tg a yield of
12.1 gm 80% W\ i5/OOZQ%QLEQI!U8200 0714 - 113 H
\ HCH3 OH O,,

CH3 NadbGH N G NUNN 1|
CH3 CH3 270.37 353.50 CMZ 203-85 5 A sqfution of the

carbinol (1.13 gy 4.18 X 10-3 noles) ig NMP (10 nl)
was stirred undér itrogen as a sodi dri de
di spersion (0.336 gmof 60% 8.36 X 10-3 | es) was
added. This m e was stirred at 6 til hydrogen
evol uti on stopped. Then 2- I
3 CH,
268.35 270.37
CMZ 203-84
Example 13

Synthesis of CMZ 203-85

A mixture of the benzophenone (15 gm, 0.056 moles) and powdered sodium
hydroxi.de (15 gm) in ethanol (150 mL) was stirred and heated to reflux. The heat was
removed and zinc dust (15 gm) was added in portions at a rate that kept the mixture at reflux.
After the addition was complete, the mixture was heated at reflux for one hour. The reaction
mixture was allowed to cool and was then filtered to remove zinc. The zinc was washed with
ethanol (20 mL) and the combined filtrates were added to water (500 mL). The crystalline
white product was isolated by filtration, washed with water and dried. The carbinol was

obtained in a yield of 12.1 gm, 80%.
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(di met hyl am no) et hyl chl ori de hydrochl oride (0.602 gm
4.18 X 10-3 nol es) was added and stirring at 65C was
conti nued for one hour. The addition of identica
WOPY993¢78 of sodi um 10 hydri de di spersi on anRfT/US2004/019714
2- (di met hyl am no) et hyl chl oride hydrochl ori de was done
twice nore at one hour intervals. After the | ast
addition, the m xture was stlrred and heated for two
hour s and then cool ed. TH& mi xture was poured into
10% sodi um hydroxi de sgl ution (200 nL) and this
Mwi th nmet hyl gpe chloride (2 X
r achs merelmﬁshed w th 10%
S0ch dr oxi de sol utzon (O re t hen
strlopQ under 15 vacuum t o} g-ve t e c e pr oduct
x s.Wwell as a small anount
3 pduct was purified by
ogr aphy oncsgllca asi g 20% et hanol  in
| ene chlogidg to elutefthe inpurities. The
yict masCWﬁéh/elgﬁﬁd Wi tNp 20% net hanol in
hyl™ene chl ori de cont ai 1% di et hyl am ne. The
yilel d pf CVZ 203-85 was [E;S%b gm 37%as a |light
br o oil. 20 25 WD 2005 672 PCT/ US200-4/01971-t
-114 Exanple 14 Synthesis lof CMZ 203-88 O NOH NH2OH
. H&HNaOH C) NN | | C@lcH3 268.35 295.38 5 CWZ
203088 The benzophenone (45985 gm 0.0173 nol es) and
hydr oxyl am ne hydrochl ori ¢gefbo88s 9gm 0. 027 nol es)
were conbined in ethanol (25 nL). To this m xture was
added 40% sodlun1hydrOX|de solution (8.7 gm 0.087)
A solpiiyineaf thettaebinad <L 3 gmgd A8 Xt 1 emeles) isNMR @4 nalt) wagfstiogd dr@ler
nitro ﬁta aoc%n% éx?#r deec CIJSQ)% 6@%&1 %ﬂ%lg ﬁg‘%t gr% Bkyl Oann?olgsljl lw%g Ia&j c)d
This mixture was stirred at 65°C unnl hydrogen evolution stopped. Then 2-

(dimethylamino)ethyl chloride hydrochloride (0.602 gm, 4.18 X 107 moles) was added and

stirring at 65°C was continued for one hour. The addition of identical portions of sodium
hydride dispefsion 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 impuritie.s. 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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conpl etion (about 30 mnutes). After cooling, a
sol ution of sodi um bi carbonate (20 gm in water (300
nL% was added and the precipitated solid was isol ated
WORNFIO7G 2 ati on. After washing with water andcHPSAPHYPI97H4
there was obtained 4.85 gm (95% of CWMZ 203-88 as a
white solid. 1S WD 2005/007672 PCT/ US2004/ 019714 -
115 Exanple 15 Synthesis CvZ 203-88-1 NOH H H
Pd/C HCO2H C:) NN | | = "CH3 295.38 266.38 5 CMZ
203-88-1 A solution of mhepaxise (1.0 gm 3.39 X 10-3
nmol es) in ethanol &50 L) mas stirred at reflux in
the presence of 10 Wéfﬂ’%%éw é&rbon (200 ny). To
this mxture yas added 90%formc a 'd (0.35 gm 6.77

X 10- 3 nol es ppwi se. Upon conpl gf eaddi ti on of the
10 form c ad eacti on m xtunke wap ;Ncg_c‘i at
reflux for 30 &S. The m xture Wweg ed and

stri pped under vagid TINH,OlsHWal oi |_gui ckly
solidified to prp i CMZ_20.3_88_:I.|nq

yield. WD 2005/0 PCT/ U$208Bl4/ 019714 6 Exanpl e
16 Synthesis of 7 203-89 HI \ H CH3 N' CH3
) )
l?l N
CH, CH,
268.35 29538

CMZ 203-88

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 fhat 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.



H 1. SOC12 2. CH3 NH2NN.CH3 N ENN | I CH3 CH3 5
270. 37 352.52 CMZ 203-89 A solution of the carbinol
(1.4 gm 5.0 X 10-3 noles) in DM (10 nL) and
WOPHI®Re chloride (20 mL) was stirred as YhY/ByAN+019714
chloride (0.6 gm 5.0 X 10'3 noles) was slow y added.
10 After stirring at roomtenperature for 30 m nutes,
NN- di et hyl et hyl enedi am ne éso 88 gm 1.0 X 10-3 nol es)
was added dropw se to the h zy solution. This mxture
was stirred at room t emampleurse for 30 m nutes and
was then poured into 5% sodi um hydroxi de sol ution (400
m.). This mixture \igéfg’hé&%‘?fa@tf%&()%fﬂ met hyl ene
chloride (2 100 nL) and the conb

ined extracts were
washed wth odi um hydr oxi de so
1

3 gn (200 ni).
After drying & FN gnesi um sul theHextracts
were filteredzdnts @Eped under vacguimio-gi ve an

oil. The product jwas purified by chromatjography on
silica using 20%4et hanol RdiCnet hyl ene Qride to

elute the inpuri . The—product.was t bl uted with
20% et hanol i n'wet Byl ene (%klﬂlfpride contai M ng 1%

di et hyl am ne. The Jyi el d orl 203-89 wagl 0.588 gm
33.4% as a |ight jorown oil. WO 2005/ 007¢y2

PCT/ US200-t/ 019714 117 Exanpl e 17 nthesis of CMZ
203-91 HH 04@(‘}@ 1. sz / 2. Hﬁ( C) N11

) \
CH, CH,
295.38 266.38

CMZ 203-88-1

A solution of the oxime (1.0 gm, 3.39 X 107 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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CH3 CH3 5 295.38 377.53 CMZ 203-91 A solution of the
car bi nol (O 6 gm 2.03 X 10'3 noles) in DW (5 nL) mas
stirred as thionyl chloride (0.242 gm 2.03
WO €Y% has sl owl y added. After stirring at ?%BH?W@”")"4
tenperature for 30 m nutes, N nethylpiperazine (0.400
gm 4.0 X 10-3 nol es) was added dropwi se to the
solution. This mxture was, tirred at roomtenperature
for 30 minutes and was thé “poured into 5% sodi um
hydr oxi de solution (200 nL). This suspension was
extracted with nethyl ene chlorlde (2 X 100 nL) and the
conbi ned extracts were #EEMWEE/4ith water (100 ni).
The extracts were cuumto give an
oi I . The product mz%%qg %9 ‘ngg ?3 chromat ogr aphy on
silica-nging 20% met hanol in_# hylene chloride to
WQS t hen ted
copNai ning 1%

58% 77%

2 anol in nethyle-
dlethylan1n.. dhe yi el d of

as an oil ' é;%ihtgzed upon stgndlng
Exanpl e 1f man TL goni sm¢By Novel
Di aryl met Conpounds of The | on

hTLRO- NFkB293 cel | &. mer&“counteo and seeded at
1.5x104 cel lis per g& well fcell culture plates

one day befbkr asgaylng and Tul tu at 37C / 5% CQ2,
as described ijn Exanple 7. The day of the assay,
ant agoni s added at varying ncentrations

starting atN25 50 .tMwith a 1/5 tq 1/6 dilution for 7
steps. The ggjls were then stimla with the EC50 WO
2005/.007672 PET/ US200-t/01971-1 - dose of the TLRO
agoni s€70-TpG ODN 2006, and cul 86283 for 16 h in a
humi di fied i ncubator at 37C. TIMZ30B+89re super nat ant
was renpoved and the cells were treated with Iysis

b lﬂc go%tnoﬂ Q)‘fl thei‘]:tarooru%qi la{lj g{nh QEX)P ?6 %‘817”55%%1\4# Qg) ﬁnES:I fde mglﬁ)elene

eSscril e

chloran(zﬂgoh) wan stiored estlmmyéctdmt&r(am@n asrmxulmé mcnh;) b\tat; slowly added.
rati.on

Afer GG g L T A SR A RIS e A W 2

1.0 X20° uxmlest) wahgddeb dapivig B THeMRzRERutidie THIDRH @R a/aé MirrddQit room
de of a generated _signal in

bl ODN-
tempq{qigﬁgaﬁ\ﬁ(rgmg% aE&WF‘%thC'TBB‘F@d oo SYasRammTReXide solian §4A0
mL). PbhidNQKRre Qa@éMf&@ﬁH Ramen&ReRunstidef Kol MY EMd R conthed

Structure hT
extracts were washed W1th 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
chlonde containing 1% diethylamine. The yield of CMZ 203-89 was 0.588 gm, 33.4% as a
light brown oil.
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H OH CVZ 203-84 dQ'25.56 v ~CN, CH, r N OCH Cw
203-85 i 0.372 OC N OH CwZ 203-88 11.56 L.NCH HH
Cwv 203-88-1 112.01 N, CH3 LH, HNHCM CVZ 203-89 i
W@ 2005/04972Nt | VN CH CND N (j CVZ 203-91 3. BEI/UINo-N»714
2005/ 007672 PCT/ US2004/ 019714 -119 Exanple 19
Synthesis of CMZ 203-34 Step 1. O H HO?2
-117 -

Example 17
Synthesis of CMZ 203-91

Ly (g
OH N  N—CH,
1. SOCI,
o U
() $

)

\
f}l CH, 'f
CH, CH,
295.38 377.53
CMZ 203-91

A solution of the carbinol (0-.6 gm, 2.03 X 10~ moles) in DMF (5 mL) was stirred as
thionyl chloride (0.242 gm, 2.03 X 10~ moles) was slowly added. After stirring at room
temperature for 30 minutes, N-methylpiperazine (0.400 gm, 4.0 X 10 moles) was added
dropwise to tﬁe 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 TLR9 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 uM with a 1/5 to 1/6 dilution for 7 steps. The cells were then stimulated with the EC50
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+ Na2CO3 F HN5 1 124,11 100.17 204.2 A m xture of
4-f1 uorobenzal dehyde (10 gm 0.08 noles) and
N- et hyl pi perazine (14 gm 0.14 noles) in water ﬁ
W%“J’“’%‘B 2ai ni ng sodi um carbonate (12.7 gm OPGHURY Y714
was 10 stirred and refluxed for 21 hours. After
cooling, the m xture was poured into a separatory
funnel containing water (20Q nmL) and the oily product
was extracted into nethyl ehé chl ori de (3 X50 nm).
dose bf'he TRRDIBEAICRHGANNS 2068, GndBARRL ot | dh WRS ﬁt[rm@ﬁﬁd‘ﬂ‘ﬁcruﬁator at
then stripped under vacuum The product, which was
37°Ci dbk sulge supepnatast was rempyed «"mdébr: oelis overe treatedswithi loisisipiffer and
I t n
storeg Qto ﬁlog% P%foe%ﬁ%aigﬂflﬁ%dl{.lgge?%lé%hl d%%}lﬂ&?{neé;(t glehﬁxsqgrgilgal
amagobtsml qmed:s Mrcggegma’(egkﬂﬁ thﬂfinhlbxtor concentration at which 50% of the

son i LAY Gkl AR PR SR 08 Rl
headiaKHZ LN %ﬁhMCS‘ONJosNXM)Z@r Bi36kalie 028 ¢p&OBRBeASated signal in
Ant hr ani | am de m 0.073 nol es) and

hTLNFEkBQPMFI%enyI )- N -net hyl pi perazine (14.9 gm
0.073 noles) were conbined in NMP (100 nlL). This
m xture was stirred and WO 2005/ 007672
Table>20T/ HJSﬁ@OYIILMMmgomsrﬂ by Neaelnidrylméethanedl agmunds efitheimsention

- T hao
conpl etre- lo the wa—r—m%ﬁeﬁ—ﬂas—adﬁﬁﬂﬁg—

p-t ol ugrmesutfoniyg act-d—nonohydrate—(20—gm—af{er
whi ch the sol uticn wast freat ed aty{ 100 C for 30 mijnutes.

Aceticiacid (50 niL @ ded and the m xture was
stirred GMa2¢8% ed ar 100 or lan adé&¥ onal 30
m nutes. Chloranill (17.9 gm~"6»073 nol es) was adided in

portiomps over a period 5 of apprioximately two m)nutes.
The dark sol ution was heatc@d at 100 C for 10 m nutes.
The sol ution wag cool eodcto room tenperature and was

di | uted oizbosest ¢r (BPOIL) and ftert- o372

U,

LOH

]
CMZ 203-88 N ~ 11.56
C |

CMZ 203-88-1 N/\ 12.01

H

CMZ 203-89 “ 0.241
@

),
v,

CMZ 203-91 3.95
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butyl net. hyl ether (TBME, 500 nL). The m xture was
stirred and made basic by the addition of solid
sodi um carbonate. After stirring for 15 m-nutes the
w@proeddgiéat ed product was isolated by filtrBEN/osR004mher14
crude product was re-suspended in warmwater, stirred
for 5 mnutes and 10 collected by filtration. After
washing with water followed9by TBME, the solid was air
dried. The dried qU|nazoI|none was recrystallized
from n-butanol to give #1mplgd (50% of product as

col orl ess needl es. @%s,gofcfgfgz%gl HN- N POC \ 1
H"~~ N NN2TsOH "2. TS CN NI N N 320.39 338. 83

Step ¥34.94 CMZ203-34 20 The qui nazolinone (2.4 gm

7.5X10"3 nol es) was added in portions with stirring to
phosphorous oxychloride (10 nL). This m © &
warmed to 80C to give a red solution fromV\/nl ch solid
began toMoreePpitate. The nixture was stirred at 80C

for 15 minutes and was then heated bri ef

Upon cooling the slurry was sl ow y, added z
stirred @ i on of 1@/0 idl unﬁ"%@onate 650 ).

After sti § for 15 nutles, the solid

chl or oqui naZol i ne was e N acted into chi ig}l{m (2 X
150 nl). The conbi ned ex&‘racts wer e th brine
and then dried over nmagn€si um sul f ate. TheNsoI ution
was filtered to renove the drying agent ar\d t he
filtratieg.1nwere stripped.lgnder vacuumto giae a yel l ow
solid. N-nethylpyrrolidinone (NWP, 20 nlL) was added
and the solid was dissol ved by warm ng.

N, ANrefik c0RE ST UL RioROHe RARRKhAE (16 gfnlo 88 nfdes) %Méﬂ%’lﬁﬁéraﬂﬁé(m
added and the solution was then WO 2005/ 0076

gm, (PEmpleRgo avatey BP1mL) conmmmmﬁw earbame 12 drens @- IRirmlese svas
stme&\faﬁ@reﬂﬁgéd ol hé e AR caen gt {he rﬂmm&- W dgr ot demz)tal'l;eﬁ'@étgfy

and concentrated amoni um y
funnefigentpiningreater (AW eh) 4nddhe pibarpgict weeekiragiad iy meeixyteed chloride

BX é\gﬁlgl)n%@wn%&dc&{rg&é Qf@re(vgasﬁgd]\g 9'1 %)er an-lc:lrwerg Heh Sed 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

obtained 14.9 gm (91%) of N-(4-formylphenyl)-N’-methylpiperazine as an off white solid.

Step 2.
O
@ELL J%CILO] %
N
|
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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conmbi ned, dried over magnesi um sul fate and then, after
filtration, were stripped to give the 5 product as a
9 ht brown oil. This was purified by chronato h
““6W'§WWV&a usi ng 10% nethanol in nethyl ene %%W% g%y%§4
eluent. In this manner 600 ng (1.54 X 10-3 nol es) of
pure quinazoline was isolated as an oil. This was
di ssolved in t- butyInEthyH ther (TBME, 50 ni) and
was stirred as a solution ©of toluenesul fonic acid
warm$PRRAMYREAIRN(RB4omBlete3 - Th e Warms sdIMigSwas MU&SAt o &G edulfonic
TBME (50 nL) was added. The solid bis-tosylate salt
acid mgaghydsa 2@ embgftariwhichahe emutidnovagehepied aw OtOH’CIfBNE) BTuhtes.

acei el Boutty et Sadud ol R B S st Bedled S 10R RS

additidnal 36-minudest+ CHfdManil (1INGHden, N.0H2 BHes) Wat added 1%&50%4&61529pen0d
88. 15 390.46 CMZ 203-44 N, N-di net hy Ieth enedi ani ne

of appraximaigly; twg nRutEp | %)d&ﬁgf@ltgwﬁﬁ@qypatgd gd 00 °C for 10 minutes. The

i B QAT Bpli BB A TS ST,

butylmahyligsheh QB NIE 1) 0anclh). éRlednixﬁit@V(Sstllmed agld ﬂl@% asictgniod addition

o sl SR e IR DS bl RGP B e
by filtkioh AURe Wade plodiscd Was k- mpetndaumwdmt\w& sirheirfod I Bﬁ@tes and
dthe sol ution was was water. After

collecs Heioas Pdier wathing with Wétegfﬂ"aw% RY EE, the s&hé vehfig Oried.
The dAed &Ilﬁdzgﬁrﬁﬁile bs géch%taihz%Z fxgm A-But@fit o BRE €51 gﬂ17()’ﬁ)°/ 9bf pfd8uct

crude product as an oil his was drssolved
as colenlgsgpesidles 25 nl) and was treat ed with a sol uti on of
concentrated sulfuric acid (0.46 gm 0.0047 nol es)
3d| ssolved in ethanol (5 nL). The crystalline sulfate

Step salt began to separate within a few seconds and after
30 mnutes at roomtenperature was isolated by WO
2005/ 007672 PCT/ US2004/ 019714 - 122 filtrati ori[ The

sal b was washed mnthCEthaqol and drled “WAe~yi etbd was

.7 pfr N~
grn sy T SN . 2TsOH
sOH
~
N/ﬁ
k/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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crude). Exanple 21 5 Synthesis of CVZ 203-45 CH3 Ol
OCH3 CH3 N+ HON,, CH O N 3 N 240.69 89. 14
391.44 CMZ 203-45 10 A slurry of 60% sodi um hydri de
WOMS®076Gm 0.02 noles) in NWP (50 nL) was stRGIEG04/019714
under nitrogen as N, N-di net hyl et hanol am ne (1.96 gm
0.022 noles, 2.2 n.) was slowy added via syringe.
After the am ne had been ded the solution was
stirred at 30C for 10 m ‘es after which
warme% a@li‘@(pﬁ foft 3@;ﬂlir9ﬁé§q %fl@@g&lhhg Ghd gﬂ\/ﬁ’ Rtiod- \% dﬁH ed %\)i g%‘f’er
in a single portion? Stirring was continue
(200 rmI@@nﬂ oonc:e@trmdmmasmamtfwdrmﬁ €50 MLE Tlsd prodect, vil0eh Ead

anal_in chlor.i.d at the
preciplERE AR e O i e o Rl @ﬁ?ﬁ@%sﬁﬂafwtw&
combia@ Ueet @ugd nﬁ@mﬂsﬁﬁh swrl:thfe amt}ftﬁl e(f%gltmqbn wdie stpip iveake
extr i nt met hyl e oride (3, X 50 nL Ater
produgjas,p ﬂéhtgh Rk RS RRRUEFY B D REBURL oA livasing 10%
methahd!lid ﬁk@gleﬂ@ ehistidd KRAMNT An iy ﬁla}utk‘? 690 H%Ql BK?QWI m@l%s)%@ pure

oil. This was di ssol ved in ethanol
quinazohpgvasisqlptet agansel]. ukhipwasdisselysd @nrb‘arler@tlyu pmrr(iTcBI\é@,uS@ mL)

and w&s%nﬁ'@d Em soQth)Ql%?‘ tdIE’éanﬁ)l o?nc%h%sfg%)no%gdlja@, (?@%ngé&l@ 3anr1]%les)

e crystalline sulfate sa epara
dissoleedtie T BSAE (i@m@tw added: &dmsoledrpeﬂ@aylaneasams iisotdtad ofillrytion,

(AR h | h | ..and
e B B85 ST 55 ARl B SRR

sul furic aci d) VO 2005/ 007672 PCT/ US2004/ 019714 -123
Exanpl e 22 Synthesis 03-49 CH3 0 Qhi N ~CH3
NH1 POCI3\ N msm%fxa%zg

Synthesis of CMZ 203-44

o
H N
cl SN e,
o
SN N — SN - H,S0
+ HNT " ch, 2>+
~ ~
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



I N 2. (CH3)ZNCH2CH2ONa / \ Nf N NN CH3 N CH 3
5 320.39 489.59 CMZ 203-49 The qui nazolinone (3.2 gm
0.01 noles) was added in portions with stirring to
WOSAGYAE ous oxychl oride (10 nli). This m xt uF%T’aé’Q‘“""”“
refluxed for 30 mnutes. The orange 10 slurry was
cool ed and TBME (100 nL) was added. After stirring for
10 m nutes the chl oroquingzpline was isolated by
filtration and added to a solution of the sodium salt
filtratign. The saltafaretasddavithebidoharel dried. NIWP ylefDwad ). 77 RE96% from
cnlde)_solution of the sodiumsalt of N N
di met hyl am noet hanol in NVMP was prepared as follows. A
slurry of 60% sodi um hydride (2.1 gm 0.05 noles) in
NMP (50 mL) was stirred, under_nitrogen as N, N 15
di et hyl et hanol ami ne (£%6M8#2/0. 055 nol es) was sl owl y
5 added via syri nge.SﬁJ,);e@rsa%ﬁg,,@mﬁ% had been added the
solution was stirred at 30C for 10 mnutes. This
m xture was stirred at 100C for 30 minutes. The CH,
cool ed sol ution was added to nethyl ene chloride (1§O
ghd this solution was extracted with mayéF\€3 XCH3
). The net hyl ene ttori de sol uti on was stri pped
{ th resi due was~di sl ved t.nNaHhan 1)

: D A%
s sl uti on*wadOadded ?E@Wr‘a'(- Ifur c acid*
.8 gMm WIO0B8&yol es) di ssol ved T™n ePHans ' :
solid sal ich separated was isol ated by
ashed wi th ethanol and TBME and dri

filtratiom
Pheeoyield was 1.3 ggg £23% WO 2005/007E§544.
50348

f CwZ
NH 2

PCT/ US2001/ 019714 - 124 Exanple 23 Sy
203-51 Step 1. CHO 0 0 NH2 + 1 TsOH
chloranil 2 5 136.15 182.22 298. 33

10 A slurry of 60% sodium hydride (0.80 gm, 0.02 moles) in NMP (50 mL) was stirred

under nitrogen as N,N-dimethylethanolamine (1.96 gm, 0.022 moles, 2.2 mL) was slowly
added via syringe. After the amine had been added the solution was stirred at 30°C for 10
minutes after which 2-phenyl-4-chloroquinazoline (2.4 gm, 0.01 moles) was added in a single
portion. Stirring was continued at 40°C for 30 minutes after which TLC (silica, 10%

'5 methanol in methylene chloride) showed that the reaction had gone to completion. 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)

0  dissolved in ethanol (10 mL). The crystélline 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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A solution of anthranilamde (6.8 gm 0.05 noles) and
bi phenyl car boxal dehyde (9.1 gm 0.05 noles) in DV
(100 nL) was stirred as p-toluenesul fonic acid
WOy deate (1.0 10 gnm) was added. A yel | owSHUI9714
formed which quickly changed to a thick slurry as the
di hydroqui nazol i ne precipitated. The slurry was heated
to 100C which caused nost of the solid to dissolve.
To this hot nixture was adédd chloranil (12.3 gm 0.05
nol es) in portions ov jnute period. A dark
sol ution forned fron1mﬁ%€%p%ﬁgnproduct began to
crystallize. The Sintbense/ a4 béayed to boiling to
provi de a dark solution. Upon cooling, the
qui nazol i none crystallized as colorl ess negdPes. The
prodpct was isolated by filtration, Owasneﬁ\ | with
DMF jand gcetone, and.then dried. Thejyield was?11.9
Step 2. POEE O HI I NN-GH3 X

CH3) 2NCH2
o500, BORRENErAHEbk

Phosphor g pxychloride (12 nL) and the
bi phenyl gu¥nazhQt’ (2.98 gm 0.01 nol es) ﬁx‘\a
stirred together afjd refluxed for one hour. The exaess
phosphor ous oxy orchde was renoved by distilﬁaLLHn
and the oily yell ow resi due was pl aced under aspirator?
vacuumto renove traces of phosphorous oxychl ori de.
TheP-¥%sul ting yel low solid was triturated #§9.3 hexane
whi ch was renoved by decantation. To the yEMAIWHL4H i d
was added n-butanol (50 nL) and

I ] | enedi,amj ne (6 . This solut.ion was
1% ALABLME-EH s FLA% BeEvis ol atrihe SBinclinge ©
phospb@but axynhivdde @O0@Ie)d Thisdnizoii¢ @ds iefltedaof BPamkmited) The orange
f unnel. containi T 200 and.109 ueous
sturry g BEtod S TR o B et scear sheririe el g durs1
chlorogtiakain@vasisolattd & filiRionaye badedrs € seillisi\6¥dhd Rdium salt of
sepgrate. The aqueous | ayer_was isolated and 10 the

N,N-dimefaylamppoghangl in NMEHQ0 spl) dbe seutipgsofdbs sedamperligfiNiNa
dimet}1 A8 oétREhol IFNEMPWREYEdpaR8A8BolfoWs. A slurry of 60% sodium hydride

(2.1 gm, 0.05 moies) 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%.
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i mredi ately separate as a pale yellow solid. After 30

m nutes at roomtenperature the product was isol ated

by filtration and was washed with a snmall anount of
Woc’\ép’tﬂ"o\%ﬂlzer. After drying there was obtai nedFBUBAMGR714
(82% of product as a pale yellow solid. 15 Exanple 24
Synthesis of CMZ 203-76 Step 1. CH3 CI CH H, N~, N'CH3
MO |l 3 MeO + H2NN-CH3 MedM-CI MO N C 20 259.09
88.15 310.78 A solutio% of
2, 4-di chl or o- 6, 7- di met h6X§/@Wf Adzol i ne (5.2 gm 0.02
mol es) and N, N- di ngtekiebhylengdisam ne (1.76 gm 0.02
foles) in nethylene chloride (65 n) was stirred at 25
roomtenperature for 2 hours. To the slurry that had
formed another portion of N, N- dinethylethyl enedi am ne
(1.76 gm 0.02 "pbs) was added form ng a clear
solutjon. This Asolution was stirred at room
ght. The sol uti on wasppoured into

Step

odi um cig pate solution (200 nmL)|jcausi ng the
ductNip sepayate &sTPHH,Od.
at ed by+fil rati on and then

dd by end Dlerafii de.
2005/ 007672

2004/ 019714 - 126 wasd'recl)
from 2- propand 0 give 2.6 gm (42% of the'g
product as a white crystalline solid. Step 2”7 5

CH3 H,NCH3 CH3 NCH3 MeO | MeON N + (N) MeO N Cl
MeO N4 CH 3

182.22 298.33

A solution of anthranilamide (6.8 gm, 0.05 moles) and biphenylcarboxaldehyde 9.1

gm, 0.05 moles) in DMF (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.
G
o] H N_
y \N/\/ CH3
N~ 1. POCI, N
—- 2HCI
N 2. (CHy),NCH,CH,NH, _
e
29833

- 371.25
CMZ 203-51
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310.76 100.17 570.03 CwMZ 203-76 10 A m xture of the

chl or oqui nazoline (930 ng, 0.003 noles) and

N- net hyl pi perazine (5 nmL) was heated at 100C for 3
WORBYM767The sol uti on was cool ed and stri ppedGIHHa0+019714

vacuum n-Butanol (10 nlL) was added and the sol ution

was agai n stripped under vacuumto renobve residua

N- net hyl pi perazine. The residue was dissolved in

ethanol (20 nL) and a sol#tion of sulfuric acid (0.59

gﬁhosghé%&%;d%igé%deéf@a )?(rIeLg"JAQ he(bﬁ)h'gﬁglﬂ%\'tﬁ%ogﬁeg &W% 01 moles)
were stioei éxpeth®handpethcked forwme howo | Tae emlcebwplfos;bltom,tsm«xmqmmwm

it h .et.hanol faqll owed,by TBVE and then
remorf by (RUIIEING g B, Y G ret AV B BraSe e Ao ey
remové @RcasS f Phigsphiidus dnl:ybhlﬂkidcrWhe@bﬁxltﬂchllows&lxcﬁk& triddeflled m ~

N MO ~ NMONOC N MO N 20 310.78 162. 24
hexanwélcgewas é@ygscamﬂgmog? B 78HoY e Ws2dded gl (50
mL) aaaﬁ Pé\dm) dﬂétﬁylesedmﬁn@w ALY %lﬁ%ﬂldn%s (sénéﬁmﬂ%ﬂ&e@@& 30

mol és) henyl pi perazine (1.6 gm 0.01 nol es)
minutes. cheémnol(ssqumy Wi goaigsland gowned m@eserp@ratcm rﬁwr:hcontaneng

I Ul
TBME PR n&ﬂéﬂﬂrﬂhd 19YHghYoud cgg%ﬂé@%ce&%gbp n{Lg : gég%g(\ié Egn)rously
shakes mﬁt&rtwlmh th«tjpxycrs mod alkpg/ed tesEipamdtes dharqiceds laperchasvusadated and
b ti The lid 5 ti i

the ﬂa m wf}\égg vyaf 801 Le% Was s u%ratcnei ?lélﬁg%s 19 2 G il)rroé%g B!Fﬁr;m (S?
1mmedﬂalﬁl}&ﬁéyziratﬁ apepale iyeltow soTlhe Afeo 80 flinuta it Fda] Binperatiye the

filt hed t d dri
produfyssisnenad by SRS e duoue i Cvaiey  Afer
dryindhefd R 0BRink8 3 U P@3Y4 0Phro&ldf a2fBal8 JelldW solid.

Example 24
Synthesis of CMZ 203-76
Step 1.
o,
Ho N.
cl o N7 " cH,
MeO XN lll } MeO NN
+ HNT"cH, —— By
)\ g ? ¥
eO N Cl MeO N Cl

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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C HNNO(:: N+ C \ N14- NNI N ~" NH2 CH3 NNCH3
338.83 130.19 432.56 CwvZ 203-87 15 A mixture of the
4-chl or oqui nazol ine (2.74 gm 8.0X103 nol es}) and
WORMEPOTIRt hyl - norpholine (2.10 gm 1.6X102 Hfdle8y04{opo714
et hanol (25 nlL) was refluxed for 2 hours. The
reacti on m xture was cool ed and poured into water (200
nmL) contai ni ng ammoni a (52 t%rL 289 and the
preci pitated product was tacted into net hyl ene
was reR)s@1i88 frod XprbPsholitd givel N6 gnf Behe Bufifi h€a w
V\gshed W th Vx\/%t gr (20g0 L) gan(g tf)1en d?l edag%/rgcriw $a white
crystafigg s@lid- um sul fate. 20 After filtering to renove the
dryi ng agent the solution was stripped under vacuumto
give the crude product as a tan solid. This solid was
Step 2di ssol ved i n warm net hyl ene chloride (10 nL) and the
solution was diluted with warm hexane (20 nmL). Upon
cooling, the product «crystallized as a tan solid.
This was isaHated by filtration, the solid vvashemvmth
SO%Hme/JQéI(d,ne chloride in hexane and drjed eN yield
was 1 ($59%) . 25, WD 2005/ 007672 PCT/ m 0114

MeO .- 8 anpl e 27 Synthesis of Chwedo 93 ,Step 1. CHO
z~ 1TN il NN2 5 13 167”1122*2:@023
_ | A
MeO N~ el N MeO N N/\
| ' o
H “em,
310.76 100.17 570.03

CMZ 203-76

A mixture of the chloroquinazoline (930 mg, 0.003 moles) and N-methylpiperazine
(5 mL) was heated at 100°C for 3 hours. The solution was cooled and stripped under
vacuum. n-Butanol (10 mL) was added and the solution was again stripped under vacuum to
remove residual N-methyl piperazine. The residue was dissolved in ethanol (20 mL) and a
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
[ ] — o
MeO - N . MeO N NA'

310.78 162.24 436.56
CMZ 203-78
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To a solution of anthranilam de (13.6 gm 0.10 nol es)

and 3-pyridi necar boxal dehyde (10.7 gm 0.10 noles) in

NMP (100 nlL) and acetic acid (50 nL) was added 10
wopopoioneresul f oni ¢ aci d nonohydrate (2.0 gmEBCTigH2404/019714

solution was stirred at 50C for 30 mnutes at which

point chloranil (24.6 gm 0.10 noles) was added in

portions through a funnel_during one m nute. The dark

sol ution was stirred and ¢dbled to room tenperature

[ [

oo T ERE SR BHEREC | PR SO0 AR g N MBeracine

(1.6 gac@DO mﬂeNMa (- liutar)ol {omLyweshdayedat 83050 d0r Dhdues. Hreyetw@mg

the uc stalllz 0 but
stury g g e widha-iney B ) e s a8 e s 8924
clear doh@ioal Epon aSolingA sf)ldefc(pbh‘étcﬁ rybedhal s isdlated i ﬁlhrdtuﬂf 'I]!Q sblid
gm_ 47.5% Step H~N~, N NCH PQOC| 3 0 N
was SF9d INWRPR Rter 307 lézslggtewlre@?V%%ﬁn%bamwofz‘é@h%'weerme
The prodfct/ v zﬁiﬁeﬁgﬁlmﬁ/&g Gath wann]v?aQer'%n@ @ﬁ&d f%'};r&fldet he gm
gui nazol 1 none . .02 nol es) was refl uxed
(4@%Xﬂﬁﬁmﬂﬂqm6ussab&y@ﬁﬂﬂr|de (20 m.) for one hour. Adter
cooling, the solution was carefully poured into cold
20% sodi um car bonate solution (500 nL). The solid
. chl oroqui nazol i ne was iBamplee2d by filtration, washed
with water and dis I ed i ne chloride (400
m.). The solution dVQgg?g€¥$?nagnesiun1su|fate,
filtered and strlpped to gi ve the chl oroqui %gllne as
a pale yellowsolid in a yield of 3.7 gnlrna % The
4-?Ploroquinazoligf (3.7 gm 0.015H gobe
reffl uxed in eth wi th N 2-am noet yInDrphollne
R gm 0.031|nolgs) for one Xfce cooled, the
ol utfi on mas Stri d and The r as dlssolved in

m.) . ﬂhe sol ution AsE

[ sadi u nate and the prod
extracted i flo met hyl ene chloride (2 X 100
conbi ned ext kacin, were washed with water (50 ).Nand
were then dried o%dh magnesi um sul fate. After CH,
fishg g@ation, the extractgyyere stripped 4305gi ve the
product as a tan solid. The solid was regfysinalds zed
fromethy

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%).



acetate (25 nL) and hexane (50 nl). The product,
203 93 was isolated as an off white solid in a yield
of 86 gm 56.0% 15 Exanple 28 Synthesis of CW
W%%“/@%mstep 1. CHOO NHZ H | + 6"'~ 1. TREGUs2084/919714

CONH 2. chloranil / NN 2 20 136.15 107.11 223.23
To a solution of anthranilamde (13.6 gm O0.10 noles)
and 2-pyridi necarboxal dehysle (10.7 gm 0.10 noles) in
met hanol (250 nlL) and acetic acid (25 nL) was added
p-tol uenesul foni c aci d Axampleydrate (2.0 gm). This
solution was stirr 5 25 m nutes at which
poi nt chl or ani | gw%ﬁ@ﬁfggﬁf%E%%ges) was added in

Step 1portions through a funnel during one mnute. The
funnel was washed with NWP (25 nlL). This m xture was
heated to reflux for 5 mnutes. The dark sol ution was

stirred and cooled L@ room tenperature Whi ch caused
the qU|nazoI|none zo crystalllze The soljfd was

o ated-My. filtration, Wt g one-HAf ter
the ckudl pr duct ecrt
~utano| 2005/ HZQ, 43200-4/ 019711 -
lBOSﬂWlC@NﬁﬂH 0 tarac oroydmnuimﬂm wiyf1 >N
co-crystallize under these conditions. It can
5 renmoved by stirring the solid in warm 5% sodi u
cddshénat e sol utilonli The qui nazol i none 288383 i sol ated as
atan solidin ayield of 9 5 gm 43% 5 Step 2. O O

C:ll'o I;P;cl)}lutl}lon (I)}lCH thrani (Iilamuj\l (?3 6 gm 0 10 mol}les) andN3-|}§|);ndxrl}lecarboxaldehyde

(10.7 gm, 0.10 moles) in NMP (100 mL) and acetic acid (50 mL) was added

10 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 dark solution was stirred 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

15 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.

o

al (\ /\' H\N/\/N\)
N
N~ POC xy °© NH XN
N/ | SN " N/ |‘\N N/ | SN
= 2 - =
20
223.23 - 241.67 335.40

CMZ 203-93
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223.23 241.67 335.40 CMZ 203-95 10 A portion of the

gui nazol i none (4.46 gm 0.02 noles) was refluxed 'in

phosphorous oxychloride (20 nL) for 30 m nutes. After
WOce¥/99ig2 t he sol ution was careful |y poured RGRES20&(NE14

water (500 nL). This solution was neutralized by the

addi tion of 40% sodi um hydroxi de sol ution which caused

t he chl oroqui nazol i ne to_ig arate as a white solid.

The 15 solid chl oroqui na ine was isol ated by

fig %] driérl &fithe Y¥aHAYSHnMet(n 4%&30 O@Hﬂ)l@? ®89feN8kkd iR phosphorous

yl ene _chl oride (300 The sol ution was dried
Oxydw&e (R e &arione Sowr a*tf@r quhlneethwllatm wastcarefigypopesdditg sold

20% gtohﬁmpéurmnqmbmaggo@%@s The Qatoecm&b 19}(\!123911&{ Had lgo@e%y

ield 4-chl or oqui nazol I ne
filtratipm, washed with rmlteegyld diasolvedfin meduileng clelph@m@DO wil) h ng Slution

v R AREAROGAL S s O B8 il

pale yeHvw sdi@Pinsigdeldinf Bif gmo6.0%. SThie dtdhtoroduiioliie) (g, t(hH 5

r odu s .extra into or i
moled] G xR s PR S e e Ot 0 e for
one hewdiOnat Byuléd) Miedelutidd Wasrtt)ippeadiniMiteaedi MR LA di R61veY B water (400
mL)&ggneS|un1sulf te. After filtration, the extracts

&olutien wawmadedpasic by thepddisiop af sqdiugm carbenate 1) mqurowfé was

extrac@ infd M@ﬁyleﬂee&ﬂdfﬁlk @ i @By Q'EE eothltn@J‘Q:ltra(:éQve?%- 8 with
hexane ém product’, 203-95 was 2 ate as
waterd 50 milp athcre t Idrlad pmranqgneaudn otlfate. wﬁgrﬁltramns%e exxcts

were %ﬁp@{gg? éﬁ'z Zhe | qgé&é? ant% 931%7 ]ﬁ\e sohcil'&%s rec 1z%aE)[§r(£m Bthyq] €

en speci ication is consi

acetats (25 mt) ardhdxmee(ﬁ&hﬂe dhepwHudt) 203-93i \nastxhﬂated &s dnff white solid

inayggﬁ%ti%ﬁﬁﬁggghpventlon The present invention is not

'n scope by exanples provided, since
the exanples are intended as a single illustration of
one aspect of 5 the inv §¥1 ?n and ot her functionally
equi val ent enbodi nent s %in the scope of the
i nvention. Various bﬁj&ﬁﬂWﬂngggj the invention in
addition to those shown and described herein wll

Step becone apparent to those skilled in the art fromthe

f-or egoi ng descript' and fall wthin thg scope of

t he appended cl ai he advant ages and ijeCtS of the
i nverid gaNBke not essar il ¥ encomagss

enmy ent of the in ntlﬁn__(éELAll

patlentsiand pate bl i catdRshit haL _ase reeit edNin

this appIC Hon are |ncorporated in theNr enfirely
herei n by reference.

136.15 107.11 223.23

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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W claim LLOYD WSE - 132 CLAIMS 1. Use of a
corrpound of Formula LX RI0 /RO R5 N R6 ON R7 NR2
Fornula | X wherein R2 is a substituted or
WQr‘FQ‘E‘ﬁ?@W% uted lower alkyl, aryl, aralkyl,  PCT/US2004/019714
het erocyclic, or alkylheterocyclic group, each
optionally linked via N, 0, or S; wherein R5, R6, R7,
and R8 are each independen{igy. a hydrogen atom a
hal ogen atom a /0O substituted or unsubstituted | ower
smallanpaunt o@ptyzpchloa@fgﬁqupmoh@wdt oeyrybtaltize wmder these conditions. It can be

I'CH]O@L('}(%)} Q%ﬁ%&gﬁe el naglagul %OdgaCh talt%Snilftb(Iy[h Tglgtégl?’lﬁ%/oﬁlg?f was

isolaed asimsmisslid it geldlo69SrgngldByd., aryl, aral kyl,
het erocyclic, or alkyl heterocyclic group; and wher ei n
R10 is a hydrogen atom |ower alkyl, aryl, aralkyl,

Step et erocyclic, or al kyl heterocyclic /5 group, in the
preparation of a conposition for use in a nethod
conprising contacting a cell expressing a TLRw th an
ef fective anount of a conmpound of Formula I X to
inhibit or pronote TLR-nedi ated signaling in res ns@)
to a ligand for the TLR 2. The use accor@;ng to

1, @herein the conpositCobn |sr}<u 5t hod
co rlang tacting af i sol ssing a
V\N h aﬁ8ggf ect anpbint i“Za_.c N For nul a

@ at I Nyunost i gnaj I ng
gand fo It TLR 3 UB@ of
ofJFormula LX 25 {1334 LLOYD WSE ~ /
241.67 335.40
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 cﬁloroquinazoline 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%.



R5 RION R6 ~R2 R I NR8 Fornmula I X wherein R2 is a
substituted or unsubstituted |ower alkyl, aryl,
aral kyl, heterocyclic, or 5 alkyl heterocyclic group,
each optionally linked via N, 0, or S; whepei/ns®oy01RG4
Woﬁ??"’“agﬁ R8 are each independently a hydrogen atom a
hal ogen atom a substituted or unsubstituted | ower
al kyl, aryl, aral kyl, heterocyclic, or
al kyl heterocyclic group,13ach optionally |Iinked via
N, O, or S; wherein R9 i ogen atom substituted
or unsubstituted | om@@&l’f@éﬁﬁyl , aralkyl, [0 .
E}%%%@Xiﬁkiwg‘mex%pe@idﬂﬂid?ﬁ& E6RRIERMItE b suFfifientas enableerneiskilled
I's”a Aydrogen atom | ower alkyl, ag{?l, aral ké"eb
in the fretogprasiye teapveotiom| Kiel HieseanBYspipR i nogjodisdimifed 1p feope by
reparati on | GANBRKhdddCk aUiRld iNudrafiBh BPshe aspect of
exampiS Ty eldn%jn%\egfr\r? %?agﬁ)gérsi ng to a s_saug}%ect having or gt
5 the invehién &1d dliea Ehropommly ByRy afed ieatbedimepindFrog A PRSP Abf

. effective unt of - a. cornpoy - I hdwh 41 described
mventr%ﬁ@r*f’%&'”% ‘Bﬂ’tS’P%"Er‘Eﬁl“%%“ |°§t"ggd {é"'r tm%gti i at i on )
herein Wil tHBEorSeHRipa&ht todhosd Biéilletsia ticarofratniige foregeingidescgiption and fall
~Wwherein the nmedicanent ﬁ %Pr use in a nethod: vention are not
w1thlrvbﬁmopgpﬁ@eéﬂ?ﬁ‘ﬁ?ds‘il@msng THEn §%ﬁ§ja88f) 'RavIng or at

neces!a{gifs}(ent%m L& BRiaBYehbiRimEsioRtiRAnventiBINOSt i mul ation an

ef r‘ect1ve anount of a conmpound of For rrul(ﬁ. X to lication are

10 i Al rbfetenGesRpRentnandi RateatipybhiaTeas tahaTe SR EH A SRR cahon

: subject. . 5. . ; nd of Fornmula | X RION' /RO

incorjQEatRy ‘“F‘e%e‘%?ﬁ“ﬁif%ﬁefg{ﬂz@ R For mul a | X LLOYD W SE

We claim:
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- 134 wherein R2 is a substituted or unsubstituted

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

al kyl het erocyclic group, each optionally linked via N
0, or S; wherein R5, R6, Ri,,and R8 are each

i ndependently a hydrogen atom a hal ogen atom a
substituted or unsubstituted | ower alkyl, aryl,

aral kyl, heterocyclic, Okngk#d het erocyclic 5 group,
each optionally linked via N, O, or S; wherein RO is a
h{de ofje norapamd ftHoshitkadXed or unsubstituted | ower

al kyl, aryl, aralkyl, heterocyclic, or

al kyl het erocyclic group; and wherein RIO is a hydrogen
atom |ower al kyl, aryl, aBaLk,LRQheterocycllc or

al kyl het erocyclic group, %in the preparation of a

medi canent for use gn a nethod| conpri sing

adm nistering to a 10v% 8 need of inhibiting
an i mmunostinul atory n -associ ated response
an effective anmount @ PE of Fornmula I X to

i nhibit an innunostﬁnulatory nicl ei® aci d- associ at ed
response in the subject. & The use according to any
one of clainms 3-5, mhergén tpegfubject is otherw se
free of 15 synptonms calT9HY'F 6y treatment with a
conpound of Formula I X 7. The use according to any
one of clains 1-5, wherein R2 is a substituted or

LLOYD WISE

whereimBA st substiadedmremgubstinagshionyr alkphervararsikyl hetstogyglic, or
alkylh%ﬁgg’darg}ég Ioo% t%@ﬁ’opﬁ%nazlﬁﬁf?ﬂcgé’ Glaaiepiare  group. 20 8.

one of cllaind 1-5, wherein R2

whereiBR4, IF)G,GR‘W |and mrﬂﬂé badh,mddphﬁdb&fly lmytrogsh Yoy, a halogen atom, a

substityigrker ynspksiteied ovesn alkylh aryjppralky

azapi cycl ooct ane, or azabicy cIohgptane group
LiBeieraeyelin oprlsibsterocyclic

gmmp,&kﬁ %ﬁgnﬁﬁﬂﬂﬂkaeugﬁqy [&Onsi sting of an al kyl group,

an al koxy “group, an al koxyal kyl group, an ester

wheregr Bapﬁ a hydragdoyaten ﬁtbsgiﬂllﬂﬂlppr vasutistituked lawenalk gk ayp, aralkds
heterocégl %r ?1@81'?1%?%; S, ? grogp,aapﬁgen atom and any

e use accordlng to any one

whereftf R¢O &i abydkogen aMSIﬁI @iver BRyl, arydy, 4R heterdapdlichyt alkylheterocyclic

phenant hryl, sty , azabj cycl ooctane, or

groupgindpe esﬁeﬁreﬁeﬁpéh éorgpwpors@bg%q inethod eompmEngeontaasing a cell
expre%sﬁ%;&n T%F%Eh S O RBive gﬁl%ﬁltétecg 8%&926}0&&?099: SHRILBOR 1§f1fb§g)arl

kyl'am no group, am no group,

promagy dILRemadiated sggnalipg inLiePoDse/oSHi ganﬂl36r tho TLRhe use

2.

comprising contacting an isolated cell expressing a TLR with an effective amount of a

according to claim9, wherein the cyclic am no group
IS a piperazino group, a
The use according to claim 1, wherein the composition is for use in a method

compound of Formula IX to inhibit TLR-mediated immunostimulatory signaling in response

to a ligand for the TLR.

3.

Use of a compound of Formula [X
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pi peridino group, a pyrrolidino group, an im dazolyl
group, a pyridyl group, or a norpholino group. 5 11.
The use according to any one of clains 1-5, wherein R9

is a substituted alkyl groyp, selected fromthe groupLLOYDVWSE

consi sting of a cyclic amno group, an al kyl am no
group, a dial kylam no group, furyl, phenyl, thienyl,
azabi cycl ooctyl, azabicycl ehgptyky and any

conbi nation thereof. /0 1P. B use according to claim
11, wherein the cyclic a oup is a piperazino
group, a piperidino wrolidino group, an

i m dazol yl group, a pyrn ), or a norpholino
group. 13. The use acce s one of clains 1-5,
wherein each of R5 &hd R3[is a hydrdgen 15 atom 14.
The use according to any gne of clains 1-5, wherein

R10 is a hydrogen atom
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 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, in the preparation of a medicament for use in a method comprising administering to a
subject having or at risk of developing TLR-mediated immunostimulation an effective
amount of a compound of Formula IX to inhibit or promote TLR-mediated

immunostimulation in the subject.

4. The use according to claim 3, wherein the medicament is for use in a method
comprising administering to a subject having or at risk of developing TLR-mediated
immunostimulation an effective amount of a compound of Formula IX to inhibit TLR-

mediated immunostimulation in the subject.

5. Use of a compound of Formula IX
R10 R9
R5 \N/
R6
@)
R7 N/kRZ

R8
Formula IX
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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 viaN, 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, in the preparation of a medicament for use in a method comprising administering to a
subject in need of inhibiting an immunostimulatory nucleic acid-associated response an
effective amount of a compound of Formula IX to inhibit an immunostimulatory nucleic

acid-associated response in the subject.

6. The use according to any one of claims 3-5, wherein the subject is otherwise free of

symptoms calling for treatment with a compound of Formula IX.

7. The use according to any one of claims 1-5, wherein R2 is a substituted or
unsubstituted phenyl, naphthyl, phenanthryl, styryl, azabicyclooctane, or azabicycloheptane
group.

8. The use according to any one of claims 1-5, 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 alkoxyalky! group, an ester group, an alkylamino group, a dialkylamino group, a -

cyclic amino group, a halogen atom, and any combination thereof.

9. The use according to any one of claims 1-5, 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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10. The use according to claim 9, 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.

11.  The use 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 use 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.
13. The use according to any one of claims 1-5, wherein each of RS and R8 is a hydrogen
atom.

14. The use according to any one of claims 1-5, wherein R10 is a hydrogen atom.



