TREATMENT OF BLADDER DI SEASES W TH A TLR7 ACTI VATOR 5Cr oss- Ref er ence
to Rel ated Applications This application clains the benefit of
the filingwdahe®@ssé). S. application Serial No: 61/026, 399 ushadeach70n
February 7, 2008, the disclosure of which is incorporated by
reference herein. 10Statenent of Governnent Rights The invention was
made, at least in part, with a grant, fromthe Governnent of the
United States of Anerica (grant AI 050564 fromthe National Institute
of Allergy and I'TREATMIN OF SbAIHNIR DISFASES P TLRZA CTEVAROR
rights in the invention. 15 Background A great deal has been

| ear ned about the nol eoul ar basis of [ nnate recognl tion of m crobial
pat hogens i the | ast decadiosstReférengg : ﬂ.-‘.l&;djn‘ t hat nmany
somatic cells expr t hat
detect potenti al l%?&%%lﬁsa@%%éﬁgg%tfp%% Qlflahé ada gtg&lgnfmune
syst em (JanewaSfrie N(Hlﬁl 0269092filed mnBebeuaryet 8fiSoths diselesuradf| m&wéds to
interact with H&&ﬁ&ﬁé@ﬁyrﬁ?ﬁﬁ% termed pathogen associ ated

nol ecul ar patterns (PAVP Exanpl es of PAMPs incl ude pepti dogl ycans,
|'i potechoic acids fromgrampositive cell walls, the sugar mannose
(which is mon in m crobial h re in humans),
bacteri al iqu),lilA 25 doubl e- stra%tg% — wgo?%ﬁﬁlvepir%'éqrég and glucans from
fungal cell walls. Thaipentigeies madeyatjrasttin past with A geni, fromitee @drvammeml ude
(a) their exprgssi et 6f AR5 %meé osmlrcrmfs@ ﬂaﬁ &8 (b)
conservation of structure across t e ran ogens, and (c)
the capacity t&lesgy andilnfectiopyPisgages)- g Hoygmmans ﬁ&qemnﬁh&@ph@rs (TLRs)
have been foungvdnfod! @y a central role in the 30 detection of PAMPS
and in the early response to mcrobial infections (Underhill et al.,
2002). Tenldranmalian TLRs and a number of their agonists have been

identified. For exanple, TLR7 and Tig3gkdreaRPNi ze and respond to
i m qui nrod and i mmunostinul atory CpG 0 |lgonucl eoti des él SS- ODN)

respectively. The $\#itddtd EasiPRthiprmAIabed thsmofecplagbapis @ mmimﬁwpmon
activates bot hofHit¥ébialpdthdidnSin theAGit AR, Q%Qéﬁ%ﬂé&@&@@&éﬂ%ﬂé«mam

The di scovery that endo enogs | i gands,as well as synthetic snall

nol ecul es can Ftl FXPEPE 'BRF5° P?Fﬂﬂfﬁ%ﬁlﬁlﬂwﬁ@t%@afg% featipl ppthegeBst in

t he devel dm‘rerihde@‘éndamy dfiRraageivé intfiurk Gfstdhi GRRGEF etlaf) mtmd Theset he
i mmune response. s control. the gﬁtl vation of

anti gen- pres er{f"feﬁﬁj’ aéff li’e cveg fo Bieract with mierohal epmpopentstemed pathgaen

triggering t hedssociated molecular patterns (PAMPs). Examples of PAMPs include

b=

peptidoglycans, lipotechoic acids from gram-positive cell walls, the sugar mannose
(which is common in microbial carbohydrates but rare in humans), bacterial DNA,
25  double-stranded RNA from viruses, and glucans from fungal cell walls. PAMPs
generally meet certain criteria that include (a) their expression by microbes but not
their mammalian hosts, (b) conservation of structure across the wide range of
pathogens, and (c) the capacity to stimulate innate immunity.
Toll-like Receptors (TLRs) have been found to play a central role in the
30  detection of PAMPs and in the early response to microbial infections (Underhill et
al,, 2002). Ten mammalian TLRs and a number of their agonists have been
identified. For example, TLR7 and TLR9 recognize and respond to imiquimod and
immunostimulatory CpG oligonucleotides (ISS-ODN), respectively. The synthetic
immunomodulator R-848 (resiquimod) activates both TLR7 and TLRS.



5 maturation program including up-regulation of the expression of
HLA and costinulatory nol ecul es and secretion of proirtflammatory
cytol ci neswouemeaso TNFa, | L-6, IL-12, and IFN-a (St anlmnuﬁﬁl@mmn
Wiile TLR stinmulation initiates a commpn signaling cascade (i n\{ol Vi ng

the adaptor protei Al niesosery thatendpegnets ligpnds anwellkassthaye spal molg

pro-i nfl ammat ofay a@ivghe tehan TR bARwEY hadlgbReRdd infeRsst @itk &%lépﬂeﬁmeﬁ!end
to produce certain TLRs. For exanple,. TLR7 and TLR9 are_ found

predom nant | y BerareHEcsifordiseasss refated it immung arspanss TLR Ligavdscpriyolthe el | 5
(DCs) and B |YMGNBﬁﬁnéénfbr&dﬁmig%eus”iﬁlﬂ&%cﬂ?r%ﬂﬁﬁégaﬁ %ﬁ@ﬁﬁg theiR7

and TLR9). TLR8, on the other hand, 1s found in human_bl ood nonocytes

(Hor nung’ et al Maturpioprosram, Wlpdingpgpgudation ofthergxpesssion of Hireand

therapeutic pofogithil@bry nidMRhles bﬁd‘sl:dr&tibnb?p‘}onhﬁﬁﬂnitb cy@ﬁn%/s&hdmf ects
n

related to the rel ease and systemn c di spersion pr0| | ammat ory
cytol ci nes. ThedkOollel2, andFiNe} Gianlew 20020 appl i catl ons of TLR7 i gands

have been as topi Cayyiy T%R%'t&n%flnéﬁﬂn\ﬂeé é‘#nﬂﬁon%f@%ﬁlﬁ Rca Bﬁ ing (th
i mmune adjuvants injected intranuscularly in s quantities nbach
et al., 2004; adepiorirotoigMyDBB, the paerptiosfaeriNG-kBf andpeo-inflormmatorrand
The i nventj®n t I
hON gL %imé r%mn&&@t Omeﬁ Bhes taﬁsttli g@&%ﬁmﬁﬁ Feyp&fe&arﬁls@

bl adder cancer and iI'nf ry di'sease der )
interstitial clst} ftnﬂgLBP alzéow@m@emina@lmawetiemarrﬂq@sﬁé@rﬁ!ewmem udes

the adm nistr a&eh%c%@ll@(ﬂ%@l‘yﬁ HoefRds @FC TLR? HoukARRRY Eécs Eﬂﬁ&w ated

to optimze concentration of thé syn agoni st

bl adder nucosal*cranddIRAk "H-ip&)ﬁl mﬁﬁ@f’ffhlﬁ@fb istfeungin h‘FFPaPé’lQRﬁ‘n’é@ﬁ%}Fﬁtl on
of the synthetigomhhi¥ £0@0bSt i n the bl adder nucosa versus the bl ood,
or co-adm nistered Wth another treatnment to optim 7e concentration

of the synthetic TIVRrleagonsgiorhildRs htversrrat herarrtes Pointiels e 8ty das he
bl ood. For exaggeh Em:t&ﬂgr SRIRETBQS Jefatelikd Ve RUQLR 23l sistenfiORiBRLknaSA,

nodi fied or adm nistered in conjﬁunctl on with another treatnent, so as
to achieve a DIFQFHERMHPRYGEIQkings, Khssefpiecths Bpjoni vive gelicstionsof YRy
e.g., at |eastiighllds Hab&lfb‘énﬁbltgﬁ%ﬂytabﬁli&d butivirii®r AdtR@sbraRéntLor A RhBunel f

concentrations of the TLRY a on| jn the blood are generally in. the
range of about2dtyaMifested gﬂym\ﬂﬂalﬁ@'@gyl%%@gﬁéﬁ %83%9?/{5‘5{5“771

nNM concenge at ét@no02). t he bl adder are about 100 nMto about 10, 000
nNM 1 n one enbodi ment, the TLR7 agonist is admnistered in
conjunction with locally applied ultrasound, electronmagnetic

radi ation or el ectroporation or Senhary élthclnvestivnl y based drug

del i very t echni quesyy, L Gealon iSiHes PheBl APhSBacln PSRk AR

cancer and inflammatory diseases of the bladder, e.g., interstitial cystitis or

25  overactive bladder. The method includes the administration of a synthetic TLR7
activator (agonist) formulated to optimize concentration of the synthetic TLR7
agonist-in the bladder mucosa versus the blood, modified to optimize concentration
of the synthetic TLR7 agonist in the bladder mucosa versus the blood, or co-
administered with another treatment to optimize concentration of the synthetic TLR7

30  agonist in the bladder mucosa versus the blood. For example, the synthetic TLR7
agonist is formulated, modified or administered in conjunction with another
treatment, so as to achieve a bladder mucosal concentration at ieast 2, 5, or more,
e.g., at least 10, times higher than in the blood For example, if concentrations of the
TLR7 agonist in the blood are generally in the range of about 10 nM to about 1000



5di srupt the bl adder perneability barrier. In one enbodi nent, the
TLR7 agonist is admnistered wwth a locally applied surfactant to
enhance pewgea®idvodsy of the TLR7 agoni st across the bl a:d;dmsmw,@mﬁal

I n one enbodi t, the TLR a fornul ati on thereof
conj ugat e t her fcﬁé@“@mﬁgg%q@ﬁﬁfﬁ%%ﬁw 10 pdite aboup}0, Qoﬂg%&eene as a

result of part ifboRingdng ¢he TURG UGG Sst rsaaaﬁﬁﬁedrm kddjund@dd e lb&illy agylidd Or
10provi des for sustaj ned rel ease. particul ar, |ocal act|vation of

TLR7 may di srupirsonsd, glepfomasnels Tadlﬁﬁ?"r o ¢leptraparagion qrofer elepiically pased

required for gmg\ﬂé}wa@decwqws Médal ehemival -8R or f@41l physidafabi@ion) toduce
apopt osi s. one enbodi nent, the fornul atjon or conj ugat e has

enhanced pofe n@?“?fé?"sﬁ]%ddaf ReBRGABLybaEIeR g PRREIbegRnG fhe(Tﬁ'B’F RS at ed

or conj ugat ed) adnfiniStered ¥th & ReQtyRHPlidASE T cAnMb EhildnQ pehrileakiiliv Qo B TLR7
cytol cine induction assays, .| ow system c distribution, e.

det er mi ned usi MgUSTRCiSS e Bladdsamucoss) dp snegreboisent he JLR AEOMT, 4ot her

local del i ver yfonulghdathedébf, of R Ehyifete Mekdo¥ hds ¥hIEAEQAleHddsethl ApraktE kR M ned
using in vivo ani mal nodel s_and intravesical or other |ocal delivery.

In one embodi nifiRncet#ia rFRIRYL RegisHisEE: indrfesecepioF mmeEttion. k@i cal | y

20modi fied1§0 @povild ol sabihadtelSdse! RiPakicARS ReA kEBRiorbfTLR7 M4y distper si on
in enul sions, encapsul ation.in nanoparticles or |ipsones, ]go regation

in nanopart i c| g cappen el gy dptefpetions that appIpquirgd f%é?ﬁé‘?‘inﬂdm’t"b’a pr ot ein

or lipid (see, mBlighant culsfanda,ap{nugoata &piosiger i al Nos. 60/710, 337,
60/ 809, 870; 60/ 809, 879 10/ HSS whi ch are incorporat ed by
reference herein). @ plation of ceprugais das ehanced PUFEY i n” t he

i nvention has {esusu bﬁrdspon%‘g TBR7 Bf¥nkt (ndPformfRlated or conjugated), e.g., as
* 15 determined in vitro or ir vivo by cytokine induction assays, low systemic
distribution, e.g., as determined using in vivo animal models and intravesical or
other local delivery, and/or an improved activity/safety ratio, determined using in
vivo animal models and intravesical or other local delivery.
In one embodiment, the TLR7 agonist may be formulated or chemically
20  modified so as to minimize systemic absorption, e.g., by dispersion in emulsions,
encapsulation in nanoparticles or lipsomes, aggregation in nanoparticles or
nanocrystals, or chemical tethering to a protein or lipid (see, e.g., U.S. application
Serial Nos. 60/710,337; 60/809,870; 60/809,879; and 1(51824,833, which are

incorporated by reference herein).



(R4)-1-- R3 (1) wherein RI, 1(2, and R3 are each indePendently
hydrogen; cyclic alkyl of three, four, 5 or five carbon atons;

strai ght cfaizoeakedas anched chai n al kyl containi ng one tpEgTaBRLbobEM
carbon atons and substltut ed st raight chain or branched chain alkyl

cont ai ni ng one to SeonHE forwpreindherintertionshap fampuladnt s
selected fromthe gr oup con5| stl ng af, cyghoal kyl containing three to
about six carbon atons and cycl oal k \ ent ai IQ{ ng three to about six
carbon atons substituted by straight cRain gr branched 10 chain al kyl
contai ning one to about four carbon 5..Nf | uoro- or chl or oal kyl
containing fromone to about ten carfk ; '_ REnd one or nore
fluorine or chlorine atons; straigh N or branched chai n al kenyl
containing two to about ten cdirs 5 an‘d substituted straight
chain or branched chai n al kenyl Conts ing @)tabout ten carbon
atons, wherein the substituent is selected, fromthe group consisting
15 of cycl oal Iéyheff@bnt aining three to about six carbon atons and

cycl oal kyl cont ai nighg?2t e OB del d by
straight chain or gr g{ncﬁgg ggﬁgfl%qg&ékenﬁkmg(ﬁ?ﬁﬂp%ﬁn%gne tgpa ouftd{u?our
carbon at orfs; dafitle entloalatass) st@fghbqbemtoobramhad Cl@lm&“@éﬁ@@rm% a0 about

al koxyal Kyl Whef @iifbnlafdhs@hdQtietRl SLHEARE B HnBBEcH AEPMntck

carbon atons and the al kyl noiety contalns one to about "six carbon
atons; acyl oxyeaF kcapputzen Garhep atoms. hereiethe akstiternt s ssledtest fpnk@nesprpxy of
two to about f&HJlsnﬁéBp@@loﬁ’lkﬂ%ntﬁiﬁm ﬁﬂge%mvm @mm altfEnsahd YolABYLL Y
contains one to about Six carbon atons, with proviso t yat  an
such al kyl, sumsemmstiee 2Rt six spRerAmS sgwwdthxtswglsnck@h ¢1 branche

hydr oxyal | gy ,chah k¥dRhising oRE toaaﬁwt%wa&rt&ydmw ﬁu&o d&%ﬁloﬂﬁﬂcylh ave a
fully carbon substituted carbon atom bonded directly to .the nitrogen

atom benzyl ; CPREHFIOE 3yt aboutienragien Alpms aadgng °b@ﬁf§ﬂ“°“?epcﬁ &hgTn%et hyl
or phenyl s UbSnTtdrﬁél tighb &talithr BRIEHRA Shainy alEed Pidohth iR dwO B dbb& theadshe

ring by one or two etie endently selected fromthe group
consi sting of . ”é‘TW"gD bs'fblﬂ'ﬁgf %‘6 W&WXIEQF%%WWWW%f one

to Sbgut four dbadthartadbnBms, aﬂﬂaehﬁth@g@ﬂxmdﬁtf&ﬁcl%dw fRnPME glup ﬁﬁblsﬁﬂﬁen
sai enze ri.n ti.tu twp of sal noj et | .. then the
ol ot o6 ¢ ByetHETe KAl ST R BHEF 1o o B50ePD S68s URCTRBH o7 008 71

t han si x car bahreatoatsyt sizkdetbbii ytombgibetitited by sﬁmigydih@:geﬂbﬁﬁchad chain alkyl

car bon-carbon bho rovjso.tha X

al koxy of one 8% pmf)ngl?f‘eg ?lﬁf hnaatt%’ﬁ‘sgy %@féf)ﬁeoéﬁg%\?s%ﬁ%b?rb
about four cardboms; alkmtyal,kyﬂwlakdnythyhlkmfy rhodety t@taadmmnb tot@ﬂut(farrlmbmat ons,
t et rahydropyran N wher ei.n.th noi ety nt ai ns
one 1o about  (ies o8 B Buch tondiREore! Lot PR Ridbanghe' £
about f our2aryereimte aglox® moiddy is atkanoflopy of telfyltq atmndfowi datboh thﬁ or t her

pr ovi so that Vﬂ%ﬁﬂ) fOX%sdﬂg m%afl(?pIHOlgf?F&%SbO%g% A%Xut%&dca;b%n attomg 1916&13 form

a tetrahydrof urany rou
proviso that any such alkyl Slletltuted alkyl, alkenyl, substituted alkenyl,

hydroxyalkyl, alkoxyalkyl, or acyloxyalkyl group does not have a fully carbon
substituted carbon atom bonded directly to the nitrogen atom; benzyl; @henyl)e&yl;
25  and phenyl; said benzyl, (phenyl)ethyl or phenyl substituent being optionally
substituted on the benzene ring by one or two moieties independently selected ﬁom
the group consisting of alkyl of one to about four carbon atoms, alkoxy of one to
about four carbon atoms, and halogen, with the proviso that when said benzene ring

is substituted by two of said moieties, then the moieties together contain no more



substituted with one or nore substituents independently selected from
t he group consisting of hydroxy or hydroxyallcyl of one to about four

car bon at owe;20d@eégs@i ght chain or branched chai n al kyl peanisaigiusg7ione
to about eight carbon atons, straight chain or branched chain
hydr oxyal | cyl EBhikrFabengtese CHB-Rdgteindiyis hydrogemoratcarpgn-carbon bond,

nor phol i nomet hykth the @RAMb thal RREARY liditiRYén I@;ﬂga]ﬂtjﬁﬁw bae th B6ouP LA bon
(phenyl ) ethyl or phenyl substituent being optidnally substituted on

the benzene' ri Hg=bpydomsieryoivar vebed far earbonntons ba pEwette ghyuiof
met hyl , met hoxyen cﬁﬁodﬁd:ﬁ’gﬁﬂﬁhyﬁgpﬁﬁﬁ)aﬁgﬁa@él w) %g%e'?ill& ABdRT are

i ndependently sel ected from the group consisting hydr ogen, al kyl
of one to aboutonfasonewrabe faur earkon alnmspd the aikofl meipry eontaiesane rrabayt

wherein the sulstéalie@RlonsS2-SE! GAlHHdY) ATWi SeFMLP B ARSI HA ROfs 2
al kyl of one to about four carbon atons, allcoxy oIf) one to abolit four

carbon atons, easepehesrtegdand Boxd Rg togethe donn acteirhadrafuragylogtevptoptietalivit
f b t . | Wl ' [
our carbon at Qif&ime@d %ﬁﬁ(éfrﬂ: or fble s\ﬁ%ﬂ#ﬁfé@ %E%P&Bngfé%xec% 5% ythecgg\%a' ns

one to about four carbon atons a ety contal ns one to
about four car ¢RepistEEEibydrexyiop bydiguyalsy! of pre to ebcab byt catwmatooay bon at ons,

al | cylam degwher el ki oAl brAiRLER BiPH Bita AN oLQtoaAQ&H?siéﬁt%F{borgar bon

atons, am no, substitUted am no wherei tituent cyl or
hydr oxyal kyl o#tons etright oisthern branthed chaimhysiorryelkd eantaining dues toabdky ik hi o of

one to about fQuionGARRARAEEEmetRN b ¥l oh IRaspe al kyl
noi ety contains oorrlle to a%lgut foaﬁr?y’car o’nrbg:{ati'tgﬁr?g)ﬂ;)}1 R4 NS ﬁog n, Chs

al kyl, C1.8 al febsayletsyl opplegyl spbstigient being opfionglly sybstifutesira thtbeazene veg h

i ndependent | y hyghee&Relediéd & Qm%r | = A
adamant yl , adair;rwént gcf?é% aﬁ%’ﬁ?‘l"gﬁr(n&’r?é‘( C %G%éghﬂ’gfﬁgxﬁ%édsg?ﬁf onyl ,
(Ci - C6)al | danoyl , Rs)(RaH Xpwhersin Rs and ReeargindepRprendipetenied frodntthe aréve

ni trogen to whig t el | paridino,
or nor pholino gr(E)!a%r{é%yhﬁ&eﬁﬁ?ﬁ%ﬂ%&%%&‘ﬂﬁrﬁﬁﬁ%??/%eng!é_ ered ring
of formula | d8hgiteedpheay hersin tha;whelitientis selasted diopsthegravn ongeingof t he

five nmenbered KiN@r b tb MduERLAARoh Bdkhs, aficoxy ¥t one to about four carbon atoms,
2009/ 099650PCT/ US2009/ 000771 .
and halogen;

20 X is alkoxy containing one to about four carbon atoms, alkoxyalkyl wherein
the alkoxy moiety contains one to about four carbon atoms and the alkyl moiety
contains one to about four carbon atoms, haloalkyl of one to about four carbon
atoms, alkylamido wherein the alkyl group contains one to about four carbon atoms,
amino, substituted amino wherein the substitueﬁt is alkyl or hydroxyalkyl of one to

25  about four carbon atoms, azido, alkylthio of one to about four carbon atoms, or
morpholinoalkyl wherein the alkyl moiety contains one to about four carbon atoms;

R* is hydrogen, C.g alkyl, C,5 alkoxy, or halo;
nis1,2,3,o0r4; ) )
R* and R" are each independently hydrogen, (C)-Cs)alkyl, hydroxy(Ci-

30  Celalkyl, adamantyl, adamantyl(C;-Cg)alkyl, amino(C;-Cs)alky], aminosulfonyl,
(C1-Ce)alkanoyl, aryl, or benzyl; or R* and R® together with the nitrogen to which
they are attached form a pyrrolidino, piperidino, or morpholino group;

the dashed lines in the five membered ring of formula ¥ denote an optional

bond that connects a nitrogen of the five membered ring to the carbon that is

5



between the two nitrogens of the five nmenbered ring, and when the
bond is present, either 121 or R3 is absent; or a pharmaceutically

accept abl eweabds/bdvas eof . |1 n one enbodi nent, the synt hetrct/obkdsvagon st
conjugates for use in the 5 net odts of the invention are those

di scl osed in Peieemhe reespigeeens ofile fyemambergd Bng pudykheabs bongd 8wy at ed
by reference h@h&@iror RNzakentenbodi ment, a TLR agoni.st conjugates for

use in the nethods of the invention |s compound of forrmula (10):

c)3 x )1, RI-X N R@WW@)“W@F@PW’IEG%#@&?@ or e wherein R' is
hydrogen, hal ogen, psdshbbdihed, thd Miheﬁ%ﬂ%hhﬁdéhjﬂ?a 68 fb:G}t in the
ut e

substituted heteroallcyl, or unsubstlt et er oa

the dashes 3 - -methods ﬁf)‘?‘%&'ﬁ‘é‘“ﬁ’b?‘%ﬁ?&? digpdnserin PR AI06 3237¥ the dlsclos“\'fv‘)l‘i’gr N

the bond bet wegichts 26tpbiad BPFeRMhcsMYrif dinde BibouhéM, 2SR spodistdoubl e
15bond, @ is not present;
conjugates for use in the methods of the invention is a compound of formula (IC):

( Kk l \/XZ._RS

AP
(R%q 1o
wherein

10 X is N or CR* wherein R* is hydrogen, halogen, substituted alkyl,
unsubstituted alkyl, substituted heteroalkyl, or unsubstituted heteroalkyl;
YisSorN; ,
the dashes (----) indicate optional bonds; wherein:
when the bond between Y and the carbon marked by an asterisk is a double
15 bond, Q* is not present;
when the bond between Q' and the carbon marked by an asterisk is a double
bond, Q' is O, 8, NY', or NNY?Y?; and
when the bond between Q' and the carbon marked by an asterisk is a single
bond, Ql is hydrogen, cyano, nitro, O-Yz, S-Yz, NY'Y?, or NY’NY?*Y*; wherein
20 Y! is hydrogen; substituted alkyl, unsubstituted alkyl, substituted cycloalkyl,
unsubstituted cycloalkyl, substituted heteroalkyl, unsubstituted heterbalkyl,
substituted aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, -
C(=0)- substituted alkyl, -C(=0)- unsubstituted alkyl, -C(=0)O- substituted alkyl, -
C(=0)0- unsubstituted alkyl, cyano, nitro, hydroxyl, orO-Y%
25 Y2, Y?, and Y*, are each independently hydrogen, substituted alkyl,
unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl, substituted
aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl;



when the bond between QL and the carbon marked by an asterisk is a
double bond, QL is O, S, NY', or NNY2Y3; and when the bond between QL

and the cawqugnmdmd by an asterl sk |s a singl e bond, p@fmsguu)/uumn
hydr ogen, cyano, nitro, 0sx2 zZNy3y4; wherein 20Y1 is
hydrogen: subst it uZe8Oa$-I08 )Y, wa?réle}a}s S iwé{oe@, axbkwted aliisunsehstiated

cycloal | cyl, Lané,uQﬁsshsﬁm@tefomgpadsh&ﬁhted%u@ﬁamumght&@& ﬁ,{oa' I cyl,

unsubstltuted héter oal | i stituted aryl, uhsubstituted aryl,
substituted hetmesbsapipt arvl sehshaster heferogylnsabsgtuted|heteroargls=() -

substituted al kyl, q?Gld8) are LS ﬂﬁé;%(eh&éﬁh?gyd%gi&{ lsubs'h&(eﬂ%l%f u§§d9§irtdt$djt ed

al kyl, - C(=0)0- unsubstltute ano, nit roxyl,

0-Y2; 25Y2,5 Y?lkbézﬁﬂbsﬁm‘wdé!e@wé%hUHSH@QE‘MMNBWMWFW%WISubst| tut ed

al kyl, unsUbStjritis@chea ylsubsﬁﬂt@amtsﬂaar?ﬂ &;%' £& ;unsubsti tuted
heteroal kyl, substituted aryl, unsub tut ary su )stituted

het eroaryl, unsubs® trPedShateWoaryl ;

2009/ 099650PCT/ USZ@.@%/}IQQIQ&Z]]'C} 108 ] or S\%S{ltﬁtegc %alkﬂ orwgnd’\ﬂ%felnn Y5 I S
hydrogen, substituted al kyl, unsubstituted ﬁ/ substituted
4

heteroal | cyl , aershepwith themirosematen oo oy hetg@fb’s ANgas @ suhstiuted
unsubsti tui@d efdeyclRUingt | t ut ed het er oar yI unsubstituted heteroaryl;

@ and B are each indep endentI%l (%?lg substituted al kyl,
unsubst it ut ed 5al ki is hydiesen, (GirGoa gitedOr-CraliotdSniontios d

heteroal | cyl, s%ymheé @gt_,ggylaé%hetelﬂmwﬁi éuBéﬁ’ft\ﬁéh @rguémoaui@@ﬁﬁgt ut ed

het er oaryl , unsubstl tu heteroaryl : 12°

i s hydrogen, G.| o&?qh&lls m@ﬂpe!glﬁa@th%{?g% QiiI (Pogb)klwl S“BF““l‘Ed and Rl

t aken toget her omdsjamyh@: fl'.'lédll@ﬂ?%u%&i@d‘l@ﬂcg)ﬁkéﬂya-d@@f-@fﬁﬁ)é%l c ring or
a substituted 10het rocycllc r

(G- o) al [y Gkgems bt COTGrGpalay 1 ORCaBaRT (. Sbtrd ut ed

C6_10aryl, C5. @o@}@fe@ww cc(omﬂwaﬁkylj ut@yolH- C%ft\ﬂ&yﬁ a0@¥ fdatbenyl), NO;

F BT S O T (s e TG
-C¢(0) - (Cl1- Co) aJ(dixGQJ)alﬂ;ﬁérﬂlWRhy 1csﬁﬂ®ﬁh¢-cw)ﬁﬁ"R"QﬁdE n(th;LoxG@étﬁ»t leyl,
-(0)- (G- ClO) aryl egc%rig JR é%%%penaenﬂy gydrogen, (Ci-Cglalkyl, (C3-Cg)cycloalkyl,

20 (Ci-Cg)heteroalkyl, (Ci-Cg)alkoxy, halo(C;-Cg)alkyl, (C3-Cs)cycloalkyl(C,-Cg)alkyl,
(C)-Cglalkanoyl, hydroxy(C,-Cg)alkyl, aryl, aryl(C,-Cg)alkyl, Het, Het (C,~Cg)alkyl,
or (C,-Cg)alkoxycarbonyl; '

wherein the substituents on any alkyl, cycloalkyl, heteroalkyl, amino, alkoxy,
alkanoyl, aryl, heteroaryl, or heterocyclic groups are one or more (e.g., 1, 2, 3, 4, 5,

25  or6) hydroxy, Cysalkyl, hydroxyC,.salkylene, C;_¢alkoxy, C3.59ycloalkyl, Ci.
salkoxyC _alkylene, amino, cyano, halogen, heterocycle (such as piperidinyl or
morpholinyl), or aryl;

X2 is a bond or a linking group;
kis0,1,2,3,0or4;
30 nis0,1,2,3, or4; and
' R’ is a macromolecule comprising a cell, virus, vitamin, cofactor, peptide,
protein, nucleic acid molecule, lipid, bead or particle, such as a polystyrene bead or
nanoparticles, or a dendrimer;

or a pharmaceutically acceptable salt thereof, including hydrates thereof.



-C(0)-(C6-A0)aryl, -C(0)OH (carboxyl), -C(0)0(C1-0C8)al kyl
(al koxycar bonyl ), substituted -C(0)0(Cl-C6)allcyl, -Nab, -C(0)NRaRb

(car bamoylyo mdd9deq) Nab, - (Cl-C6)al | cydene- Nab, PCT/US2009/000771
-(Cl-Co)all cylene-C(0)Nab, halo, nitro, or cyano; each le and Rb is

i ndependent | y hydr dyent;enpahmes) the kmthetiq TR Tpuiytdbomt kythe meods of the
Cl-C6)h

§C3 Ooz:yglt g;lo%*, %é&l '&%l) ﬁ@@t%%(%nggfﬂ ?éano%&ﬁh%df o%yp&x C%) alicyl,

ny!, atyl (G - Géjigliincd; [bropisamine, pkopiriniie, Gﬁ)thﬂrﬂ"bw agamists, such as those

(Cl -C6)al koxycd%r Q.%”af 1.ulU S. Paten%(? rﬁ%b%i!%(l a%di% ?ttai tlugc 11 Utafd B %Kyl

cycloal l cyl, heteroa
het er oar yl , 5 or_@elﬁb&@ﬂ%]qg;(&bmmpb&bychonme&aneﬂmwaht(w)agmmel,th@ 3, 4,

5, 25or 6) hdeIQ fre C&f\.ﬁ%éé drla%gz{ %ch li%:rl ré?el‘elnc Ille?erllne 'or ccg é&!aﬁ%ﬁ% that

C34cycl oal | cyl m no,” cyano al ogen,
het er ocycl e (sudhdeamlqnumeirqrchsmyimodradmmsphmm nyl), or aryl; X2 is a

bond or a Iinking 9 Qdblion kthc} ﬁv&l’tlm}als n%m\?gldes a d)harmage\lQchal §on9p0s1410n 3, or

4: and R3 is a nacroho S, |tamn
cof act or, peptcodprisipg attlestone pangogndofdln idventibrg otd marﬂlacputd:all)b@a@tabte

ticle, h '
Gendr | et ; oy it Gelbob T AR e e BRNOR At of b
hydrates ther eFJl’rther m@nﬁr&ﬂﬁb@@@@ﬁmﬁ@e@k@DEﬁﬁﬂsiﬁm compn&mﬂibdl nent,
the synthet ¢, HhifbudaRliska hin dF ol bel By LAY ddbfhobllvent | on

I ncl ude fornul at Irons Ications o MX 101,
resi qui nod, br@gnpmmﬂsne propirimne, or ot her TLR7 agoni sts, such as

those descri bed | 1yl Rkl 0incByi323rc9Ble PRELLES ifoiAbrumar O

Natl. Acad. Sci USA, 5 10
(9- benzyl- 85hylda@xyc@meaﬂrlmqﬂ@w&smmaa@nmb)eg £ hemali pagiesr es  of

whi ch are I ncofaptatae aﬂ%ffé&@@&ﬁ&fﬁ?of‘}efﬁiﬁgoﬁ&t&%s%o%i’fie%ﬁ‘o?mﬁlﬁé&

i nclude imquinmod or resiquinod admnistration. I'n addition, the
i nvention al scorserimisrse in coiunctiercwith anether Eeskmess | Rafignis to be treated include

but are not limited to those with non-invasive bladder cancer, interstitial cystitis,
cervical dysplasia, metastatic lung cancer, relapsed/refractory superfacial bladder
20  cancer, and anal intra-epitheliél neaoplasia, or any preneoplastic or neoplastic
condition that is accessible to local administration of a therapeutic agent, such as by
direct application or use of a catheter or other drug delivery device. For instance,
interstitial cystitis is common clinical syndrome in females characterized by
frequency and dysuria. In some patients, the bladder is infiltrated with mast cells,
25  and the urine has increased substance P, suggesting an allergic component.
Stratification of patients may allow for a targeted treatment of a specific TLR7
agonist for interstitial cystitis.
The invention also ﬁrovides a method to enhance killing of tumor cells in a
mammal in need of such therapy. The method includes locally administering an
30 effective amount of a compound of the invention to the mammal.
The present invention also provides a method for treating bladder, cervical,
lung or anal cancer in a mamimal, e.g., 2 human patient. The method includes
locally contacting the cancer cells with a compound of thé invention, or mixtures

thereof, in an effective amount.



conprising at |east one conpound of the invention, or a
pharmaceutically acceptable 10salt thereof, in conbination with a

phar naceut\ivoahdgwgm@ept able diluent or carrier. Furt herpCTtds@gU)momn
i nvention provides aﬂglrl ﬁﬁceutlcal conposition caonprising the

conmpounds di scl osed® PreseBiByeRien Ripvides @ pegiop dor IEIRR 2RARIOS ancer

conpounds. | n @3@iueiEesi e tin cdilb t d HARRL] O, anfuﬁl\éhgﬁfema THE kda@dd t O
inhibit or treat. a 15 bl adder, cervical | 'u or anal diserder in a

manmal , e.g., BCIRIEREPPIACLPE reet ceﬁyioaaawwrgqm hepmpquesk i e ipvzatiopaeiunt

of a TLR7 agonhixturdsiBdredsSn AP&AhdunE&HcttiveltO £k R bfdptosAlor 8lNchth $t @6 €d i n
COﬂ]UﬂCtIOﬂ wth another treatnment. Patients to be treated include

but are not? | i®e%8t 0 t hose with non-invasi ve bl adder cancer,

interstitial cysti trihds, te@wehiiodlpréliRPtaSiotnds THtAS 3 ddfcal tHé}Q)ycﬁﬁﬁﬁ‘sr )
relapsed/refractoré,6 5§rfaC|al bl adder 20cancer, and anal

i ntra-epithel i %Fo%H P APOPIFIS AFAEES Brkiahibia gk ireat GSFain HmEY eferncer,

condi tion that oﬂnsnaalgtﬁe&%jlmtﬁmt\ﬁmlo%%mﬂﬂmdal Abdoddihg) o compblias gpeut i ¢
agent, such as by direct application or use of a catheter or other

drug delivery Heipvemion w@ﬂlsqfﬂé? BAIE or frept eaneqry plsgpravided istthesuse of ey mon
clinical syndrQmpohdis i@ Raukbareath ﬁfe!iléﬁﬁ’enbbb eﬁﬁﬁg&@@?ws@&% chgbatr | a.

In sone patients, the bladder is infiltrated with mast cells, 25and
the urine has I"WeresRaimRENCae P, suggesting an al l ergic
conponent. Stratification of patients nay allow for a targeted

treatnment of a specific TLR7 agonist for interstitial cystitis. The

i nvention al so provides a netﬁgﬂiQSEQEEQhﬂéhkﬁﬂkﬂﬁg of tunmor cells in
a mamal i n negarof. BusPlabyERGRgoniste Met hod incl udes locally
adniniste;kgg an 30 effective anmount of a conpound of the invention

to the ma The present invention also provides a nethod for

treating bl adder, cervical, DétsidPes@ittion o8¢ Thvenfio® namal , e.g., a
human pati ent. T%e.nethod includes locally contacting the cancer

cells with a of the invention, or m xtures thereof, in an
ef fective anount. Tweﬁmﬁaﬁ@ﬂaﬂﬁ&ﬁﬁﬁﬁthQQﬂaﬁGm&imédhmﬁ&ﬂﬂﬂhhﬁn t he

present invent fll%?o %ﬁl(o)x\'g r%x%o abr rlT%t hgﬂq O{ko:!{yr,] dfli y? %lkyﬁ)ﬁpt;[tc(:) enote both
20 straight and branched groups; but reference to an individual radical such as "propyl"
embraces only the straight chain radical, a branched chain isomer such as
"isopropyl" being specifically referred to. Aryl denotes a phenyl radical or an ortho-
fused bicyclic carbocyclic radical having about nine to ten ring atoms in which at
least one ring is aromatic. Heteroaryl encompasses a radical attached via a ring
25  carbon of a monocyclic aromatic ring containing five or six ring atoms consisting of
carbon and one to four het_ero_atoms each selected from the group consisting of non-
peroxide dxygen, sulfur, and N(X) wherein X is absent or is H, O, (C;-Cy)alkyl,
phenyl or benzyl, as well as a radical of an ortho-fused bicyclic heterocycle of about
eight to ten ring atoms derived therefrom, particularly a benz-derivative or one
30  derived by fusing a propylene, trimethylene, or tetramethylene diradical thereto.
The term "amino acid" as used herein, comprises the residues of the natural
amino acids (e.g. Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Hyl, Hyp, Ile, Leu,
Lys, Met, Phe, Pro, Ser, Thr, Trp, Tyr, and Val) in D or L form, as well as unnatural

amino acids (e.g. phosphoserine, phosphothreonine, phosphotyrosine,



or inducing cell death in cells in a mammal, e.g., a human patient.
The nethod includes contacting target cells locally in vivo with a

conpound owotzh@/(jgm@ntion or m'xtures thereof, in an aoIUER00%/000771
effective to ei]nhanc t 0si s, 0r

th t .cells.
Thus, the i nvREP 'ngﬁﬁgguﬁ t‘?‘ﬁ\pp‘ﬂ%cac’ld 0‘%’8{1‘85@ 'I%erapy,
such as agent S:aibbﬁgthcIaéldLb%n@pam@-seuahﬁﬁmﬁ)gﬁnblmetmmokﬂmabidg or treat
certain types of. cancer tionglly i unction wit
conpounds. @5?18@?@1’1% OHPﬁ‘gle %na‘%&iyf g'f“hg ﬁ?zioﬁlﬁﬂeﬁ% WI&ful to
i nhibit or tr ghbnytAnde| proﬁrmljm’mysadedna,and fan- buqﬁgl;&ine; HEhe tmcasdpounds
for the manufacture of a[nng' cane nt.to . nhance a(%g%&oms pr to

i nhibit or % r SPPHES PafA a%@m& IR RIS beapRE] CBLTLPIETEN of the

Fi gures Fi gurq)rdteang(gm’plb @lgy, aﬂ'diﬂ%ra@ﬁylb:@t&bonw &aﬁeanatsammmmmnmmn of
the I nvention Defini |ons'F{ | | ow ng mtlo&g@kﬁqrg 1unless
ot herwi se des @RS REfste §“PT%?6?°5”°5‘F’I”B§' E-BtH ATV N Kyl |
al | coxy, al | ceyepdyl estdr beatinyd; or &« -ntbhiyibefzybahille)? Otisd Exﬁta@lbhmﬁﬁdnd
branched grou

. but f t di such

B oo e el SR Pt Sy A0 5 B S v
ijsorr;ar such)hasrvw Gmgﬁ@w’yd: tzb@GP@pfﬁ&?g&mg@lg?hyszf a’iﬁfﬁafyé gflvg tyork, msyl and

enotes a phen r adi rt.hof use .
r adi cal ha\ei nd’gflﬁ{? ﬁﬁ%ﬁlé FrYY- M CP%H%f“ﬁ%g\{mﬁ%ﬁmﬁ’c“ é’ggt one
ring is ar orratdompowlﬂtoéfo@auiy[ﬂm@bmaama@ tarndingd) thadmiab temiﬁesj oWia a

[ 25 b f ' e S
Fing atoms colsPui g SRR S pEni chEetn i Hndp Bt udin

sel ect ed fromsulfe ofiregstgineonsi sti ng of non-

15 The term "toll-like receptor” (TLR) refers io a member of a family of
receptors that bind to pathogen associated molecular patterns (PAMPs) and facilitate
an immune response in a mammal. Ten mammalian TLRs are known, e.g., TLR1-
10.

The term “toll-like receptor agonist” (TLR agonist) refers 1o a molecule that

20  binds to a TLR and antagonizes the receptor. Synthetic TLR agonists are chemical
compounds that are designed to bind to a TLR and activate the receptor. Exemplary
novel TLR agonists provided herein include "TLR-7 agonist” "TLR-3 agonist" and
"TLR-9 agonist.” '

As used herein, “pharmaceutically acceptable salts” refer to derivatives of

25  the disclosed compounds wherein the parent compound is modified by making acid
or base salts thereof. Examples of pharmaceutically acceptable salts include, but are
not limited to, mineral or organic acid salts of basic residues such as amines; alkali
or organic salts of acidic residues such as carboxylic acids; and the Iike. The
pharmaceutically acceptable salts include the conventional non-toxic salts or the

30 quaternary ammonium salis of the parent compound formed, for example, from non-
toxic inorganic or organic acids. For example, such conventional non-toxic salts
include those derived from inorganic acids such as hydrochloric, hydrobromic,
sulfuric, sulfamic, phosphoric, nitric and the like; and the salts prepared from

organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic,

10



per oxi de oxygen, sulfur, and N(X) wherein X is absent or is H O,
(Ci1-A)allcyl, phenyl or benzyl, as well as a radical of an

ort ho- fuse@oah@m@ﬁs@ het er ocycl e of about eight to tenppirAgabesss1
derived therefrom particularly a benz-derivative or one 30 derived

by fusing a prigBfF<HES: astortie PR Maleie bydretyralet; Piendpcstielishiatieal

thereto. bERRid aﬁls%llcagmmmla@lm senuae%is‘ﬁ ioﬂxené;ama ses the
resi dues of the natural am no acid g. Ar Cys,

Gu, Gn, dy,nqhagesuligaic, ey diqujfgnic, I9é‘il1° legﬂyommnd thphbc Pr o Ser, Thr,
Tip, Tyr, and Val )Thébh%?icedﬁcél@ra%epﬁﬁle‘éﬁ{s of §c &éﬂﬁéﬁlﬁﬂ‘tﬂé%@&hds

(e.g. phosphoserine, phosphot hreoni ne, phosphot yrosi ne,

2009/ 09965FPCHYIRINIFIR bODRResided dregpasmt ¢rmpo batpmwd:am anat e;
hi ppuri c aci d,acRktnadatd LY ichfeh i ch&ﬁ&h o€ @ﬁklﬂﬂy,%ﬁc@shlﬁ%

1,2, 3, 4, -tetrahydroi soqui nol i ne- 3-carboxylic aci peni ci | am ne,
orni t hi ne, ci tFARRTeA BY reasing Hipifica peid Priwse formsefitheseeyipomdsyitkani ne,
phenyl gl yci ne, stm&%hﬂm%fﬁ%a?p?ﬁﬁrﬁ%a% aﬁ@gn &ﬁértorg%%agﬁh%c' ne) .

The term al so conpri ses natura unnatural am no aci eari ng a
conventi onal &RERS 95t Bidurhef thr tapecperally, nonagenoys meshia like ether, ethyl

benzyl oxycgyr bQBits, ett@sol ¥sdptopail, Q}?-Edéfo%mﬁ @fi'. ﬂﬂé}ﬁ?édu iﬁts)o’% gﬂlﬁ@le Mibsdn

protected at the car boxy ter m nus ] cyl', phenyl
or benzyl est dpungin Bepuggon’s Phagmacguticahs: ‘LW l\éﬁﬁccﬁé‘)llsm@xher

sui tabl @ am N@oafny: BERPVARY, @11%Qi9939 t}gar&?m'éur@spw}lﬁapmerm those
skilled in the art@éﬁ%ee for ‘exanpl e, T.W G eene, Protecting
G oups | n O gdiferosirdibyafprenceyy | ey: New York, 1981, and references

cited therein). AnTﬁJBhﬁ’e@e %hﬁha@aﬁcél@ alcéeaiﬁslé”kfambia?ecnﬁf@d Rdgtr 9f a
conmpound of formula | through the carboxy term nus, the amno

termnus, or tlFPF%EPQ‘FP"H’FF&? ‘B‘E‘?fé'ﬁls EBRRPEHPRSnndisy forpeeiomay Whight i Mtithing uc h

as, for exanplie, scdiﬂ&l’oﬁ) btgiﬂd R@cs wdéﬂént@ultw&ib?hﬁé% colaﬁflhﬁlﬂf {86 Msues of
a am

toII-Ilkere cE%q%ferstoa

receptors t ha “S%Wtha?é‘%?i‘(??sé‘t‘%ﬁ?xﬁﬁ?’ JiEitatign, "H%‘ﬂcé?sﬁ%nsf PAMPS)
and facilitat e:ﬂﬁﬂprblsimmEcdanﬁlmiaﬁ CorferduiiR ¥ a reeﬁambmmk/han-atﬂl?s are
known, e.g., TLR1-,.10

: . The toll-like. r tor .agonist" (TLR
agonist) refers to e%?“é‘&ﬂfye@f'?%‘afa’??}*%|‘ﬁa’§°“§‘eﬁe'§ “Fi‘ﬁe hYRERt Adoni zes
the receptir. c@ylprtdﬂéhéeﬁllﬂtﬁepagmtmt@uaﬁﬁaﬁhﬁlmlﬁafthﬁwmlﬁhuﬁdﬁoi hat are
designed to bi £94 a aER and, ecept Exenpl ary novel
TLR agoni st s prgrg foek k- 19 L?fé’mwf'll_t&’eef[l Gl g’fc’rdar?[‘f_rggeaa ni st"
anfl TLR—? agcnnp;tbmﬁ ot?&be dissask dndrseﬂcrhm ‘yHoatr mmeaéithemai,ityeaﬁﬁgcepfm{”e ]
salts" refer t L sScl osed conpoun n the
par ent corrpou%%lllfélgsr Qﬁg&’fe Xﬁ% %amogﬁlkngndg&n 6% ﬁr ngﬁt{y}qg}ségy
Exanpl es of phebiéredsbe patimildgic tacqu;tcalai'r@tlsaits @evalnmhcmte(;n) bdlitviag the not
l'.m ted tl ampgtgélggc%ndﬂfog% sh%t?gl E{I%IJBLJSQ §élfﬁe ?}]tg %.hcﬁlmh as

am nes: rgani c sa acioor PP es| ues sU g oxyllc
aci ds; and t heonditigs. The

As used herein, the term "patient” refers to organisms to be treated by the

methods of the present invention. Such organisms include, but are not limited to,
mammals such as humans. In the context of the invention, the term "subject"

30  generally refers to an individual who will receive or who has received treatment
{¢.g., administration of a compound of the invention, and optionally one or more
anticancer agents) for cancer.

“Stable compound” and “stable structure” are meant to indicate a compound

-that is sufficiently robust to survive isolation to a useful degree of purity from a

11



pharmaceutically acceptable salts include the conventional non-toxic
salts or the 30 quaternary amonium salts of the parent conpound
formed, fowo2y@mpPéses from non- toxic |norgan| C Or organicay@eh@seo7ror
exanpl e, such conventional non-toxic salts include those derived from
i nor gani ¢ aci dsacsior prixie.#pd fosaplpting ieto ameffipasione thewpeutio pgant. | Qaly stable

sul famic, phOS&aB%Bantasalelcsﬁterﬁpme&b,;thsprleéekﬁnveﬁ%the sal ts prepared
from organic acids such as acetic, propionic, succinic, glycolic,

st ea_rl c, | act iMethedsland X 9010 BI85 (1o sfahpiaventiof 71 tartaric,
citric, ascorbic, Iﬁmﬁé&m&?ﬁa@ 'ﬂfé 4tm¥§1fe§l)cf:)[quk§éegnd ﬂggmﬂl@gﬁgﬂcfdence _

gl utam c, benzoic, l'1c sul fant | acet oxybenzoi c, fumaric,
t ol uenesul fibmq,fallﬁmcpra wUfSomchM@@hEmmasmth@Hmed Statesiniage than

| sethi oni ¢, angh doh Bedphdfo neli aiBBRENBAR HiddieH oo SRR B¢ ik

t he conpounds use n resent 5 invention can be syntheésized
fromthe parerhladsiewpwnplatwum estTisembit agrp thaw 2094 & e past deshdti belpedPEt y, by
convent | onal CHRDHG HaghRlib AL od: G Rl fchoise if i Qw@ﬂ}g@g&% bfypyepar ed
by reacting the free acid or base forns of ese ounds wth a

st oi chi onet ri chladdprimmonspretige-masgle @p&sivat(@pqrﬁgel) afrtinzecif diggnosigaand 70%r i n
an organi Cl@Ol1¥&ﬁ]%ﬂer%t1ﬂ|&a§sumﬂﬁllllés€ctﬁ£ the two; generally, nonaqueous
nmedia | i ke ether, ethyl 1l0acetate, ethanol, isopropanol, or
acetonitrile are prae eureatstandsrdrofcase fosmltlabﬂsyebg-ﬂ@as capoer ip Begde-i n

Remi ngton' s PhefiBfetidiadhcSs; aeﬁo&ﬁ&nua%eatnkyceﬁmmhpypdnhﬁlmﬂw
Conmpany, Easton, PA, p. 1418 t he "di scl osure of Ichis

hereby i ncor polp%{:p@&pnw.ew@aﬁ)éﬁ%%@écasq%@%psagggncqgr@aqemquetat;omposed

accept abl e” i sorQHRkQVAE fAGH 6f e B&teh&fn%cmcﬂeﬁm QAR r LRI AL prevent
material s, conpositions, and/or Osab?aqsl orns which are,” within the
I

scope of sbundubssgiicsis; BCGrsieklihes alasalizas|infeqtion by agachmentdntdct with t he

tissues of hu rﬁaﬁrdamaﬂe@mmeammn%sh W bR A MasACASHI-Y @nd OXE GiddYes et

irritation, all ergobl c reﬁponse
4). Instillation of BCG resuits in an influx of neutrophils, followed by an

influx of mononuclear cells consisting primarily of CD4" cells. The net effect of

chemokine signals is escalating recruitment of neutrophils and monocytic leukocytes

20 into the bladder with each successive BCG instillation (Shapiro et al., 1988).

I While there is a high incidence of complete local responses (70-75%)
compared to infravesical chemotherapy, many patients ultimately need cystectomy
due to recurrence and/or side effects and there are increased toxic side effects (local
and systemic). For example, at least 30% of patients need.to delay or stop BCG

25  therapy due to local or systemic toxicity. Many clinicians are reluctant to use BCG
because of the risks of life-threatening systemic infection/sepsis.

And although BCG has also been used for the treatment of interstitial
cystitis, ylelding a p value of 0 = 0.06 in a controlled trial, the infectious
complications and systemic side effects of BCG administration may outweigh its

30 -value for noncancer related disorders such as interstitial cystitis.

- The present invention provides for a locally administered TLR7 agonist,
formulated in such a way that tissue penetration is promoted and systemic
absorption is inhibited or prevented. Such a treatment is likely equally or more
effective than BCG and without the §ystemic side effects of the live bacteria. For

12



ot her problem or conplication conrensurate with a reasonabl e
benefit/risk ratio. "Therapeutically effective amount” is intended to

i ncl ude anyaBisabosal a 20 conpound useful in the preseperhiRYRBbdOA OF
an armount of the conbination of co ounds clained, e.g., to treat or

prevent the di SeRBE: Brin YeBPEHE! %?Pl%‘ﬂaqdﬁrea@wrﬁ@lsslwﬁtoaﬁo g the

di sease or di s@mf@ktratddihadlodAILRT e@ua:vsﬁand?ﬁcﬁbﬂm with @ 3brdjeMate 0?h TLRY €at "
includes (i) preventing a pathologic condition fromoccurrin e.g.

prophyl axi s); {8opipt digg E?S’t‘lf Wg‘y%t‘ﬁ%‘c pids ¢Eris gndlikelyr P vedAntigpmey efeds. j ng

i ts devel opmeniyadditibd, bn i dEREEE TLRG a2GRR WROU QW nSraEARbibARPGangR d/ O
di m ni shing sy n*ﬁtoms associated with the pathol ogic condition,.
n&e
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by the met hodsprgéucmg“mcﬁ%ﬁrrttateltm@mw %ms@ﬂ% A0 G SHTBtd. MchiviiRgn  but
are not limted to, manmal s such as humans. In the context of the
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who wi || receiyfndfo t}w&nﬁ&ﬁulﬁﬁﬁw%&lrﬂ?wm&ﬁo%o QM ni stration
of a conmpbund of the inventjon, and opt i onal one or nore antlcancer

agents) for cancer Inoneembodimept e iyeRbion RYvidaniyr reatragsf of esiablishedr e are
meant to i ngli CapefigiasiiaewaRket Muav%sx&ﬂhfrhh%eamdhai) sRhkiSkatibR oSHI Vi Ve

isolation to a useful degree of purity froma

2009/ 099650 PG?YEJ@Q@D’@W?WJ @Eﬁ‘éi‘%‘ﬁ mpdified F@ml%ﬁlm s¢ Bty akacipveant o

an efficaci ousmhhREIGREMY édhca@itin.in 48 bMddet Albsa CYUTRRURNIBAOE at least
cont enpl at ed b%/ t he preSent invention. Methods and Conpounds for Use

in the Methods!®¥hi &hﬁ% Wé‘?ﬁql@ﬂ ' premlF Peagiretion, the SLRFagonishmay Rhest

prgvgl ence andcdn{b@leﬁmhlpﬁfbﬁﬁlﬁlcﬂﬁing@gf@n&t(ﬂf dighpt tl‘i‘ﬁadlﬁggr%ggiékabxh@ IU S.
an urope, _Ever in e e nor e an peopl e
are newy & aghsisd® a]“{”ilﬁ Iﬁf'aé'éld@ﬂ é&'ﬁ&@i’m EF“QS‘fagEﬁt‘éi Gfkirtion

bl adder cancer chaidabaitiphybial dbi3RA, a‘a& uﬁmﬁea:ftshﬁuaaomﬂmiam@ feeades of
decade, hel pedtag?;]gﬁfec |ve di a crease in

t
the elderly po eGrincludig, intprs ng E?S%T’E%Wné‘?@aqﬂ%%g%f’%a Ynvasi ve
(superficial) dmilidyre of diagnosis, and 70%

The present TLR7 agonists are likely more potent and less toxic than BCG,
20  and so achieve a more significant therapeutic effect. In one embodiment, the TER7
agonist is administered to patients with a mast cell component to their disease, as
indicated by biopsy of the bladder with histologic examination, and/or by
measurement of elevated neurokinin levels (substance P) in the urine, in an amount
effective to decrease mast cell function.

25 In one embodiment, the TLR7 agonist has formula I:
rRa. R
\N/ R
N/
=
!
N
4
(R )—— \s
M
wherein
R', R? and R® are each independently hydrogen; cyclic aikyl of three, four,

or five carbon atoms; straight chain or branched chain alkyl containing one to about
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10recur after initial transurethral resection. The current
st andard-of -care for non-invasi ve bl adder cancer is Raci ne-

Cal mett e- Gyerosvb®ss) , a |ive attenuated nycobacteri a, p\my@agugmgﬂl
adm ni stered locally (intravesical) (80% of cases). BCGis an

unchar act er i zeten ganmatans apdsupesiseted Srighirhaintoebraechedicliabraliiybéontaining
bact eri um Mycofags zﬁfohH@ﬁ LG afolHs Oftlefein tgé S‘Lﬂfﬁtﬁ’euﬁfs%%ltgﬁ%dofﬂog% %@ glofiy! Osi's.

BCG establishes a localized infection

i nternalizati (ﬂ@WIﬂlMPﬁQWbFWWPMMHWWO aboutsix edrb;(a@é(smland ¢yclaalkyls, and
| L-8 (Hedges flux
of neutrophi l séo %Inﬂgo%%@abdé%i%rﬁnﬁé&g u?r{t)lrtfgeﬁ\au%gr sirafght +§r %%né%hstl ng
primarily of Gbainaliy) @nmm aneto abfritdotr cabormmﬂmrneorshlgmalksl is

| at | Oi nt
The-bi adder  wi Thesaenoatinedgith Bt Jafhs AROREX! kpr MURLH SR 11 ©

1988). Whitdnas; stradghé chiagn o briinglied ichedn a:lbanulecootfammgrtwb &t abodtdanaarbon
responses (70
patients ulti né%@?ﬁﬁggé cys%?%}{t @ﬁaﬁfo o Fgﬁ%@e%‘%ﬁg}fwgﬁgm de

effects and t k@p@t tery qarbion etowa,sﬂxstremolhe mbsut@bat ie bflenteddrofnl the gloumenghsisting
system C) . t her gﬁmgﬁcon%m{l%‘t?%fa to3a%ﬁt‘§ x B &B{n'é m{he S/gloél%égglltﬁ%ngr

stop BCG 2 stemc to
clinicians ar ethlreeFQRbP@imx ctalbomstemmmusmmht Cthhla or b@k@erbtﬁham alkyl

l'ife-threatenigp ?taﬁ%%to‘ﬁmocabbﬂlffcﬁﬁké@é]{ a?cﬁr?ssh?droxlyalk_-{rl W aleR B'aBJ?;?HQQarFo has

al so been used for the treatnent of Intérsti cystitrs, yre
p val ue of 0 =at@ugakpiyakkylcwherainihe alfoxymaeisty cmtpenaqnfsmbpmfsur carbon

conpl i cations U? eedmypméieg%o&ﬁik@ S0 & ug,lﬁgeo ?%Wafb&ﬁ%tz{c fok PlyTBY

out wei gh its 30val ue for ‘'noncancer rel ate Irs SUC as
interstiti&l cyhkergin ths acyloxy moyagepis glarayiory phiwerne shont fopipaibgestomppr g

|l ocal |y adm n'&hﬁfy%y,&ﬁeﬁleﬁﬁcﬁ’méﬁw c$ﬂﬁ@ﬂn@&ﬂ%oﬁﬁ1§éﬂ%nﬁoﬂ@>§vlm

ti ssue penetration iS pronpted and system ¢ absorption iIs inhibited
or prevented. RN th*“t"‘ﬂé%‘?'i*ré'hlfl ﬁ“@sqt'%‘?@eﬁ“?l»é‘&ﬁ%)ﬂ,l spbstitutedrllenyf f ect i ve

than BCG and vu éir xgiﬁlq@fgfoﬁﬁa&s%t Hab&a hilly Garb@Ct €1 a.
For WO 200910 / USZO 000
su stltuted carbon atom bonded d:rectly to the nitrogen atom; benzyl; (phenyl)ethyl;
20  and phenyl; said benzyl, (phenyl)ethyl or phenyl substituent being optionally
substituted on the benzene ring by one or two moieties inciep'endently selected from
the group consisting of alkyl of one to about four carbon atoms, alkoxy of one to
about four carbon atoms, and halogen, with the proviso that when said benzene ring
is substituted by two of said moieties, then the moieties together contain no more
25  than six carbon atoms; -CHRRy wherein Ry is hydrogen or a carbon-carbon bond,
with the provi56 that when R, is hydrogen R, is alkoxy of one to about four carbon
atoms, hydroxyalkoxy of one to about four carbon atoms, 1-alkynyl of two to about
ten carbon atoms, tetrahydropyranyl, alkoxyalkyl wherein the alkoxy moiety
contains one to about four carbon atoms and the alkyl moiety contains one to about
30  four carbon atoms, 2-, 3-, or 4-pyridyl, and with the further proviso that when R, is a
carbon—carbon bond Ry and R, together form a tetrahydrofuranyl group optionally
substituted with one or more substituents independently selected from the group

consisting of hydroxy or hydroxyalkyl of one to about four carbon atoms;

14



exanple, an in vivo nouse orthotopic bladder cancer transplantation
nodel denonstrated that |ocal TLR7 (intravesicular) activation with a

conj ugat e @b 2a09fbép agoni st did not result in system c @ghE&@bLRGHS
and likely showed anti-tunor effects. In addition, in vivo efficacy

of TLR7 agoni st wastaighishain pairarshedrhpin gligsoniaigingone oaboyt eighiratopy

decreasi ng cel Ltohﬁ%,@gﬁig%c}fain b hdaT AR ﬁﬁfr&ﬁ[hl%l%gtafnﬁﬁ Bﬁ@lﬁiaﬂ&t six

cytol ci ne production, ich indicate that TL agoni sts have

anti-tunor ef f 8¥ban atoses; mombelingmethyrbangylfaenyeths gad nhrey)iths bepadt i on of

the bl adder caggesyneilc: pma;nmugsru%min@%Fwnalmumm&ooonttﬁ@bmne ring
extracel lular matrix, which' in turn may | ead to apoptosis. In one

enbodi ment , 3t hbY # s selseiedireny the @eoup eonsistingal methyl, arethoxy, aphdlegae er
10superficial bl adds 1Rt Sj i

adm ni stration of a@}sﬁpﬁ'@ ‘cvpé'lifﬁﬁ;ﬁségjai%% dsrfg%ﬁh%?(#unp)é%{bgmgrh‘aﬁoq@{%?ugd
chenical |y so tdmaistingofhydrbgeaciitydoftong tanbritfelr citboratbs, phasgkeaid at i on i n
t he bl adder nu J I an in
the bl ood. To. parueEoftuyl dheflBEERMIRILER olocdiEl e Bhuf L ANBELF N0
wi th a physi cailkgrof oirctniabat fonr castoprgiomst atkody sf angtio atiout folrzadien atoms,

per meabi | i {y 1%&%&-_&&‘0' uding locally applied ultrasound, all
9

types of el ectromagrieti c radi ati on, chenical and physical abrasion,

and the use of surfXistatkery confeiringme toabputdpys sarbenatoifs, elrexys lkeldesrein
including inte i kil R j
ﬁéf;gku heo%%&h& hsSQI_n@%i b<aMﬁa&%yb&?at%ggr@gﬁ;eyau%ﬁg@got ont

treated simla ] esent TLR7 agonists are
and | ess toxi ccontns oBER abowy fous darken aierhs, balealleyl pinme tasabgwti foyrsamen

therapeutic effgat aninReyREACaE Qﬁ? ou}z REntdihd Ve 39Sy Sbon %Ioms,
cell co

adm nistered to patiénts with a nas nponent to thelir disease,

as indi cat d8 bymp.opbsfitugd approe wesipihe subptithent jsatky] grdvéroryelia ofpne ton,

and/ or by neasRIRGE caffon §lofN a6, MEAHBKE Seo b Villotr dafldRShABGe P) 1N
the urine, in an anpunt effective to decrease mast cell function.

251 n one enbodPEelinopliod wheren theglkylapoieiyeontagns ong tp apout fapr parkgp semsy),
RYis hydrogen, C,.5 alkyl, Cy.5 alkoxy, or halo;
nisl, 2, 3,or4;

20 R* and R® are each independently hydrogen, (C,-C¢)alkyl, hydroxy(C;-
Cs)alkyl, adamantyl, adamantyl(C;-Cg)alkyl, amino(C,-Cg)alkyl, aminosulfonyl,
(C1-Ce)alkanoyl, aryl, or benzyl; or R* and R® together with the nitrogen to which
they are attached form a pyrrolidino, piperidino, or morpholino group; and

the dashed lines in the five membered ring of formula I denote an optio'nal

25  bond that connects a nitrogen of the five membered ring to the carbon that is
between the two nitrogens of the five membered ring, and when the bond is present,
either R' or R? is absent;

or a pharmaceutically acceptable salt thereof.
In one embodiment, the TLR7 agonist includes imidazoquinoline amines

30  such as' IH-imidazof4,5-c]quinolin-4-amines as defined by one of Formulas II-VI

below:
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(R9-4. R3(l) wherein R, R2, and R3 are each independently
hydrogen; cyclic allcyl of three, four, or five carbon atons;

strai ght oRaiferhesls anched chai n al kyl contai ni ng one tpgrakRestbnocta
2009/ 099650PCT/ US2009/ 000771 ten carbon atons and substituted
straight chain or branched chain al kyWH,contai ning ode to about ten
carbon atons, wherein the substituent|is selected fromthe group
consi sting of cycloal kyl containing ree to about six carbon atoms
and cycloal Il cyl containing three {e ‘ carbon atons
substituted by straight chain or in allcyl containing
one to about four carbon atons; or oafkyl contai ni ng
fromone to about ten carbon atg f nore fluorine or

chl orine atons; straight chain .nched hai n al kenyl contai ni ng
two to about ten carbon atons _4 st i tut gd strai ght chain or
branched chai n al kenyl confRainimg 10 to abollt ten carbon atons,
wherein the substituent is select&d fromthe group consisting 10 of
cycloal | cyl cont ai whagint hree to about six carbon atoms and

| oal | cyl t ai th t bout t bstituted b
X Taight thain o raReHEIaRE Ho SR ORBERT ARG OfaS EBVEBbET oLy

carbon atons; adnyk byﬂy@dyhlky lof @fe to#t@UL Gx mtatoais}@cglaiﬁml Rha¢iB the
f our

al koxyal kyl wherein the. a t aln on bou

carbon ators AT PHBOEY % ??@‘iy"é?? otﬁtag “BWé 338&? g% ar bon
at ons; acyl oxyaal Hyclalldz&nuhgnmtmnﬁdmetea@ht&mx&neﬁ:ms|b@nz@zl K[ﬁiaﬁ))yjeﬂz)yy of
two to about four bo en he al k noi ety
contai ns one t oH 15 ]{‘saéc?l?( 11%,ya’r oh %ﬁl?h %em‘?%dbts e t&%% @go ’\r(a}lllit any
such al kyl, swbbﬂtlhttqsﬂtoadhedzleh@:hqmaﬁycmnyt twosndigies Mdtpenﬁeaﬁjmlvyied from
hydr oxyal kyl , | k I 0es . not

fully carbon su '?l tut ﬁ%ﬂnggf &Sﬁgy%n%ﬁqygjgﬁ%ég 8‘%?‘3%? y akoxlf?’ueonﬁl%t rogen
atom benzld ; abpkideny kjrbernapims ap@hapgknphigntht progise ﬂiatbénmenzene ring is
(phenyl)ethyl i i

t he benzene r |Sg%St‘Eﬂ%r%éw %%@oﬂxoﬁgétﬁgé&gn g%%sﬁg%h{ Y%/()%g’ g‘f 'f%%ﬁ%r om
t he group conSﬁ@@ﬂwgaﬁﬁmalkyl of one to about four carbon atons,

al koxy of one to aRQut sl ﬁeﬁm%@o@tcgﬂ@m ylaﬁ,ggggmyl owom g

proviso that when said benzene ring‘is sub 7232l d

noi eties, t herﬁlshﬁ@arbﬂmaétme@%@henwet%mdmhnnmwl zﬁhepwmyé P
car bon at ofss; phaulm&xnm?s&u pBMnan@ sﬁﬁ%@saﬂm@me&e&qﬁew oM@ bond,

with the proviso that when drogen Rx is allcoXxy of one to
about four car%ﬁleaffis‘mendqag}w&ﬁ%mw gounsieesigine abaktl of engito ekorbon

atons, 1-all cyByca®bn htéRs, akoBNTéhe fo%o&@cfd?@&b(ﬁ{a‘?&ﬁs and halogen, with the
tetrahydropyranyl al koxyal | cyl wherein the al ko%é/ noi ety contains
%

one to about fRERISOLhAt BEFR e B‘?‘i‘%e“ﬁ FiA8 {srFabssiuag by fse ‘d@&ﬁt’éf: fendfife t o

about moieties together contain no more than six carbon atoms; and

20 each R, is independently selected from the group consisting of alkoxy of one
to about four carbon atoms, halogen, and alkyl of one to about four carbon atoms,
and n is an integer from 0 to 2, with the proviso that if n is 2, then said R, groups

together contain no more than six carbon atoms;
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30 four carbon atons, 2-, 3-, or 4-pyridyl, and with the further
provi so that when Ry is a carbon-carbon bond Ry and Rx together form
a tetrahydgehioamesy group optional ly substituted W th @@g RboosBiS71
substituents independently selected fromthe group consisting of
hydroxy or hydroxyallcyl of one to about four carbon Htoms; WD
2009/ 099650PCT/ US2009/ 000771 straight chain or branched-chain
al kyl containing one to about eightNdarbon atons, straight chain or
branched chai n- hydroxyal | cyl contaifing one to about six carbon
atons, norphol i nonet hyl, benzyl, (-~-ny|)e hyl and phenyl, the
benzyl, (phenyl)ethyl or phenyl . -nt bei ng optlonally
substituted on the benzene ring -|et gted fromthe group
consi sting of nethyl, methoxy, -C(Rs) (RT) ( X)
wherein Rs and RT are indepengds 8 [

¢ to abput four carbon atons,

consi sting of hydrogen, aIkyI

phenyl, and substituted @;' ¢i n thergubstituent is selected
fromthe group consisting atNkyt~of one to about four carbon atons,
al koxy of one to about four carbon atons, 10 and hal ogen; and X is

al koxy contai ni ng &%ty about four car bon atons, al koxyal | cyl
wherein the al koxy Rimi Glickted 8hahd o BndiQin@ BMhie Baﬂamgﬁsl@&ﬁ s _and
the al kyl npiety contains one to about four car on ato | cy

of one to abolAKRYFPIRISIEEH RiBoRS tenspikyn aipmrnd whhshitfed strdight ahain gr gr oup
contai ns ong t1RaRRithaih QikEnyt BdTRAINAERTS abok OB aftitRSHAdrdih B¢ am no

wherein the substituent is alkyl or hydroxyal kyl of one to_ about four

carbon at ons, SHbstigrsnt igpelecied flymgheogrownfensiging phirpighiphpinenparshedebeivs, or
nor phol i noal kydwmﬂmh 2o @dolsmaurreaibeﬁ ?ltoﬁg)ﬁﬁdg:'yaﬁz?(l@i%oﬂtﬁm Qe ¢ OUr

carbon atons; R4 IS h% rogen, . 8 al kox alo; nis
|, 2, 3, or 4:3b Sieer a%w% aaﬁi %vcaal%%l qoafa@agﬂaew |a9°%§ta FEBuTatoms

(Cl - CG) al I cyl ,Subéfldft@ﬁ('(sﬂlght@i)lﬁbﬂ tﬁéﬂchecﬁﬂﬁﬁﬁ Dﬂontal one to about four
adamant yl (%1 Co6 baI I c%l am no(Cl-Co6)allcyl, am nosuFf onyl ,
(CI-CB)aIka oyfareeR plpms benzyl; or le and Ro together with the

ni trogen to which Rlﬂﬁysewc&d&bmaﬁélgdzﬁ RhdBtiag PYKydgbrd kttaght Bhadesr di no,
or mor phol i no bganogc% cham a]kyl containing one to about eight carbon atoms, benzyl,

(phenyl)ethyl and phenyl, the benzyl, (phenyl)ethyl or phenyl substituent being
optionally substituted on the benzene ring by one or two moieties independently
15 selected from the group consisting of straight chain or branched chain alkyl
" containing one to about four carbon atoms, straight chain or branched chain alkoxy
containing one to about four carbon atoms, and halogen, with the proviso that when
. the benzene ring is substituted by two such moieties, then the moieties together
contain no more than six carbon atoms; and
20 each R; is independently selected from the group consisting of straight chain
or branched chain alkoxy containing one to about four carbon atoms, halogen, and |
straight chain or branched chain alkyl containing one to about four carbon atoms,
and n is an integer from zero to 2, with the proviso that if n is 2, then said Ry groups

together contain no more than six carbon atoms;
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the dashed lines in the five nenbered ring of fornmula | denote an
optional 25 bond that connects a nitrogen of the five nenbered ring
to the carf{enuishadsss S bet ween the two nitrogens of the pogruee®ahered
ring, and when the bond is present, either Rl or R3 is absent; or a
pharmaceutically acceptabl e salt themgof . I nf¥ne enbodi nent,
t he TLR7 agoni st includes i m dazoqui hol.ine am nes 30 such

aalH-i m dazo[ 4, 5-c] qui nol i n-4-am neslas defined by one of Fornul as
H VI below. wherein Rib is selegjge—romThe group consisting of

al kyl of one to about ten carbon 5 J I,:+2cy| of one to about
si x carbon atons, acyl oxyall cyl C acy %xy noiety is

al kanoyl oxy of two to about fo Mhor atoys or benzoyl oxy, and the

al kyl noiety contains one to |] X carlbn atons, benzyl,
vy,

(phenyl)ethyl and phenyl, saig , (phenyflethyl or phenyl
substituent being optionalfi s ted on the benzene ring by one
or two-noieties independently sel&cted fromthe group consisting of
al kyl of one to abaterefnour carbon atons, al koxy of one to 10 about

f our carbon atons d. hal n ith the .provi t hat i.f, sai.d benzene
ring is substitut ed b Pestdrnglt gommsoRtiHing of PYlmec siiEhtShae poc

t oget her cont abmnched ¢hhalkyhEpnSioabaa kighication awvms, benzyl, (phenyR2dhyl and

sel ected frpomthe 0 onsi sti of. hydr.ogen,.,al kyl . of.. one .. about
St oar bon apishu b RSt o et SURHE s kne dprioRity S ibind
(phenyl) et hyl o thd benpéne miyg bysoresi twamaoibtidséidegendétly seledtddyfromuiths piotpit ed
on the benzene ring b Isuor?gg 1 %Einfo\é\%‘ann%lfeggﬁa?ns Tgﬁ&%@g%%t' HuSSlpssted

consi
fromthe group consrss a one out our carbon atons,

al koxy of one ttomglsmaight thminr orbenbied chtinatkoxgrod ofreb obpmnfountattontatvens,
provi so that "‘ﬁ%%gfog&‘;} Qﬁﬁ‘ég%?gfgb t[iﬁt YRen SRk LL %d%?l}e{)s{i%\%% Bi TN

noi eties, thent I ether contaln no I'X car bon
at ons; andl1®0ewmeiatidR) thersthé molietrerieisthet epnal reghelthin Hxrdrbum agmoyiged

consisting of allc fio ' I and
al kyl of one to ab(c:)%(%{l Iﬁ&@%&é@%ﬁ#@ﬁé?}&%rt\l%ag%&?go%%ﬂ?%?fegeﬁﬂt]g" ?%hrln 0
to 2, with theorrapghesshainalkonyfof ang tg about fayerariyamiathnil hajpgeugad stodgst her
contain no nor &.{13BrAdnd AR 8f BT abo%ﬁr%ﬁx%oxhatoms, and E?sgﬁgrﬁ%gér

sel ected fromthe group consisting of straight chain or _
chai n al kenyl @oRZEP i HYith s Preyisatbenyif ntig?, teearsiid Rs groupegogethyr contain no

substi t ut egs St f3teGikth s&R&En Kbms;
v

" NH,

O~
-

Ry4

R4

wherein
R4 is ~CHR,R, wherein R, is hydrogen or a carbon—carbon bond, with the

proviso that when Ry is hydrogen R, is alkoxy of one to about four carbon atoms,
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5 branched chai n al kenyl containing two to about ten carbon atons,
wherein the substituent is selected fromthe group consisting of

strai ght clai2meaneees anched chain all cyl containi ng one plegnab@uiosaur
carbon atons and cycloallcyl containing three to -about six carbon

atoms; and cych@iryallaxyebereds phonpfontnagden ptgmadoaliyny of ceamiolsbent temons
substituted by, gt i ' ii WalR one
to about four %agJog g{rogg’ntetgdtﬂgdr{g?ﬁ%nﬁgEﬁmwlﬁgﬁlgmggﬁﬁlﬁeﬁ&% ?%ﬂna%}ﬁe
group consi st i 1§ tofbonsfaursgan atems andghe allef sioiethinontging presHe dbauhfein al ky|
cont ai ni ng one, th € . : fuldfe : hyl and
phenyl, the bechayzrlgﬁln,aQ phze’ﬁjy%?gtpﬁﬂ?ﬁ’gﬁd g}r’fg %I suggrﬁqts ouéelﬁt_ guk%gta
optional | y Subethonga meﬂﬁdﬁhendc%ﬁmf form g tagphysirnduranyl gxeup aptiostllyes
i ndependent |y f.r : (oS ) chai n
or branched c h%?ﬁﬁlgﬁﬁ%ﬁij%ng r?f %%Pﬁgﬂ%ﬁﬂéping&gﬁdgﬁy s1?5(;'31(}{33 gg%lggé ng’g‘g{Porrs,
strai ght chai neospistisg ahbdeasy edbiisidreayalisd vfonsdmebatihforradre attwsabout  f our
carbon atoms, and gl ©aRticd Hohlind BEuP-ALlAE of Mdte G fenbRRBERC

h I et heri the no

ring is substituted by two suc ties, | eties toget her
contai n no roreuxdsenn stoss.ehedyb andsubstiutedwhenyd odaret thpsubgitiende prlssttdnt | y
sel ected f{Om £Oe tGLRMP SRR drafkdl dons o bl thur GRS, ﬁﬁ@:g%?&ﬁe

chai n al koxy contai ning one to about four carbon atons, hal ogen, and
strai ght chai nto@boubfoaneateas atomai avd dpIRgan; adnt ai ni ng one to about four
carbon atoms, and R,iseR8ed ﬁEn?ﬁa%ﬁnguﬁQ&Hsi%ﬁﬁ&ﬁh?dr@ enY‘éuta@h{JhQinl%F ovi so
that if nis 2, then said R2 groups together con%aln no nore than six
carbon at ons; branchgizhpiy alkggyogfapping one to akow fpus carbeneaterayy halegsm ande gr oup

consi sting of fGhQASA or ShAREDHinGIGE &n&hﬁcﬁaﬂd’!ﬁ:@u&ﬁﬁic&b@ﬁ dt¥hs;Of one
y

to about eight carbon atons, benzyl, (phe ) et hyl \%nd
NH,
N ' \
|
R15
15 Rs
wherein

Rys is selected from the group consisting of: hydrogen,; straight chain or
branched chain alkyl containing one to about ten carbon atoms and substituted
straight chain or branched chain alkyl containing one to about ten carbon atoms,

20  wherein the substituent is selected from the group consisting of cycloalkyl
containing three to about six carbon atoms and cycloalkyl containing three to about
six carbon atoms substituted by straight chain or branched chain alkyl containing
one to about four carbon atoms; straight chain or branched chain alkenyl containing
two to about ten carbon atoms and substituted straight chain or branched chain

25  alkenyl containing two to about ten carbon atoms, wherein the substituent is selected

from the group consisting of cycloalkyl containing three to about six carbon atoms
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5phenyl, the benzyl, (phenyl)ethyl or phenyl substituent being
optionally substituted on the benzene ring by one or two noieties

I ndependemnyyhyrdrbesé ed from the group consisting of st rpitalodei7h or
branched chain al kyl of one to about four carbon atons, Strajgﬁs
and

chain or branchrkryelaakyl contaieing thire 1,#hout Sk capon ptoms sybstituies by, stea

hal ogen, with tig mpd\ﬁth%ectmw%lmgo&eamem dafhoh StoRigDSt i tut ed
by two such 10 npieties, then the npjefies together contaih no nore

than six car bohydiexgalsyl of e to about gx easbaratqms; alkeryplisyl fdwrinhe ket ed

fromthe gr OUpnﬁﬁﬂﬁﬂoﬁlrainQQueQI) alsthuf RLSAkboR BRIE 2R thOEIRAGIRGy ShgkiR oab loxy
of one to about four carbon atons, hal ogen, and straight chain or

branched ch&i nabauksit cagfongiemst asylontsllty! Vhtiin i apyieryancisnt is alisaosioxysf an

i nteger from zgfdobsbul fouldatddn bidsmsF Qéﬁht%@oxsr%ﬁ efalig1 mgm&cot@ﬁ@on%%d R3
groups together contain no 15 nore than six carbon atons;

wherein R14 i sabogHRxsaspngomsehenzyl; (plgenﬁlgngyé)glgﬁpléﬂnylas%lpep@ﬂ car bon

bond, with thegﬁé@l’)'eﬁ?l JrB]?etn VB Ritient 1RinBY% &19 substinftePdnRYenDdne S T O
about f our car bon "at ons, 2009/0996 S20091000771

hydr oxyal koxy BY ouss wwayw@dpmﬂené&ﬁﬁwdétome group¢ongistinglof giyliofio t o

about ten qarbgp tahwtefout&woagmfs%@ewm t@tﬂoﬁmmhtbsa(tmm@%@l n the
al koxy noiety contains one to about four carbon atons and the alkyl

noi ety cont ai nbaleasa, Wi thperariss Bafrvhen aibbpenzang Hgs ispubstipted by pworofspid; dy| |

and with the fpilRal thed @Y mdRitdBtemthetaind Mord than GREABM: AdhHon bond
Ry and Rx toget her forma t et rahydrof uranyl group optionally

R25 18
ﬁ< Ry

Rs
15 wherein
Rs and Ry are independently selected from the group consisting of hydrogen,
alkyl of one to about four carbon atoms, phenyl, and substituted phenyl wherein the
substituent is selected fron't the group consisting of alkyl of one to about four carbon
atoms, alkoxy of one to about four carbon atoms, and halogen;

20 X is selected from the group consisting of alkoxy containing one to about
four carbon atoms, alkoxyalkyl wherein the alkoxy moiety contains one to about
four carbon atoms and the alkyl moiety contains one to about four carbon atoms,
hydroxyalkyl of one to about four carbon atoms, haloalkyl of one to about four
carbon atoms, alkylamido wherein ttte alkyl group contains one to about four carbon

25  atoms, amino, substifuted amino wherein the substituent is alkyl or hydroxyalkyl of
one to about four carbon atoms, azido, chloro, hydroxy, 1-morpholino, 1-
pyrrolidino, alkylthio of one to about four carbon atoms; and

R; is selected from the group consisting of hydrogen, straight chain or
branched chain alkoxy containing one to about four carbon atoms, halogen, and

30  straight chain or branched chain alkyl containing one to about four carbon atoms;

or a phannaceutically acceptable salt of any of the foregoing.
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substituted with one or nore substituents independently selected from
t he group consisting of hydroxy and hydroxyal kyl of one to about four
carbon at ofB.z009/0996s0 R24 is selected fromthe group coghibiod8ei9%
hydr ogen, al kyl of one to about four carbon atonms, phenyl, and
substituted phenyl Imgheemebadindny a7 agordsthas formydd ¥Bibelgw:10 from t he
group consi sting of al kyl of onelhp about four carb at ons, al koxy
of one to about four carbon atons, 2and hal ogen, andogg Is selected
fromthe group consisting of hydrpgen, straight chain or branched
chai n al koxy containing one to b carbon atons, hal ogen, and
straight chain or branched cha taining one to about four

carbon atons; VI R25 15 R:R15 is selected from
the group consisting of: hydres t chain or branched chain
al kyl containing one to abgat t atonms and substituted
straight chain or branched [ cbntaining one to about ten

car bon at ons, Re L — —(CH,), Ris

whereinm is 1, 2, or 3;
Ry is selected from the group consisting of hydrogen, cyclic alkyl of three,

5 four, or five carbon atoms; straight chain or branched chain alky! containing one to
about ten carbon atoms and substituted straight chain or branched chain alkyl
containing one to about ten carbon atoms, wherein the substituent is selected from
the group consisting of cycloalkyl containing three to about six carbon atoms and
cycloalkyl containing three to about six carbon atoms substituted by straight chain or

10 branched chain alkyl containing one to about four carbon atoms; fluoro- or
chloroalkyl containing from one to about ten carbon atoms and one or more fluorine
or chlorine atoms; straight chain or branched chain alkényl containing two to about
ten carbon atoms and substituted straight chain or branched chain alkenyl containing
two to about ten carbon atoms, wherein the substituent is selected from the group

15  consisting of cycloalkyl containing three to about six ca:boﬂ atoms and cycloalkyl
containing three to about six carbon atoms substituted by straight chain or branched
chain alkyl containing one to about four carbon atoms; hydroxyalkyl of one to about
six carbon atoms; alkoxyalkyl wherein the alkoxy moiety contains one to about four
carbon atoms and the alkyl moiety contains one to about six carbon atoms;

20  acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy of two to about four carbon
atoms or benzoyloxy, and the alkyl moiety contains one to about six carbon atoms,

. with the proviso that any such alkyl, substituted alkyl, alkenyl, substituted alkenyl,
hydroxyalkyl, alkoxyalkyl, or acyloxyall;yl group does not have a fully carbon
substituted carbon atom bonded directly to the nitrogen atom; benzyl; (phenyl)ethyl;

25  and phenyl; said benzyl, (phenyl)ethy! or phenyl substituent being optionally
substituted on the benzene ring by one or two moieties independently selected from
the group consisting of alkyl of one to about four carbon atoms, alkoxy of one to

about four carbon atoms, and halogen, with the proviso that when said benzene ring
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20 wherein the substituent is selected fromthe group consisting of
cycloallcyl containing three to about six carbon atons and

cycl oal | cyyoGRRl@ad Ng three to about six. carbon atongpcguRSsbhbtyed

by straight chain or branched chain al kyl containing one to about
four carbon atigpubstitsted by tytetof sHd aicties, hemthe meistiesagathcnrqatain po more

cont ai ni ng t wop b0 8000, algfill 42" GAR IR WABRIGN ds RUPRYdrbdth 8Fa Shifdl ght

chai n or branched chain I cenyl dont ai ni'ng two to about ten carbon
at ons, wher ei rearben bendowith the@mvisp thatwhaadiydchyrogen Ribe alfpxigs osotesbenti ng

of cycloallcyl | I r .
2009)’099650P&?%@%?’%ﬁ‘gﬁ?{"gﬁg& g§/%gh %? fﬁ%ﬁ?‘g?ﬁ?‘ﬁﬁgﬁﬁr- ek
about si x car bom taatontsters eatlmiatomtseltrabydropyraniyl ikoxadityhwhareih fhenired
chain al kyl Coﬁl&igt'[y@bﬂlgmg&% 16 SooBiBiHeadB kto ?%gﬁﬁla 3 %'ieq{‘%g{ag%%ﬁé focy!

of one to about X carbon atons; a oxya | reinth koxy
nmoi ety cont ai rebogfeurtcarbabatoms, 2o 3r, otdpirtiyvl, andwith tha fhrthepreisoythat mbhemt y

contains nne tg® . t Si 0, ; in the
sricap e S A T O Tl ol i
enzoyl oxy, anapin y ahsyutedmiig bye o as 1hgem P 8 e

atons; bengyl ; henyl.) et hvl.: an Yl ' zZ henyl ).et hyl
ring by one or two b etle 0 on isting@ n,fstraiphttchain gr oup
consi sting of @lickls Hlin by POGh AR o L RUIenFARBRY AL BBienABIRYY O
one io about four cafbon ons, &nd- hal oger%, Wt % e pr GVi o that
when sai d benzZgemshed ohginihgdrexphidyl ¢conrmdhgtope tobodfsixzaibdn alomst i es, then

the noieties t t.al ' , is
Saherein - HAEhEEEmERR B AN WSt GARAD GhAanTeD |
consi sti ngldf whpuit sehshtuenibkipg opfonalysubistituteld on thefusnaene arglora meiels
phenyl, and s i i t.i 1 5 45€el ected
fromthe gr ou%%%%%#é?ﬁl?wg?%ﬁé gi:‘lﬂe(;ﬁ r‘?g’q?eghbggbd&%l H?ﬁ%ern ’ %lgr bon at ons,
al koxy of one to ab&(Rs)RoliX) whartioRs enddhrare iadepenriehdgsetecte Gxmitke group

sel ected from éoﬁﬁst&&?ﬁ%;(d@%&@kﬁ&%n@fo 2Bt ¥ c%f;’&{ AL, gﬂeng?lnﬁndt o about

four carbon atons, | rein the al'koxy norety“¢ontains one
to about four swhytivged Rheryisvhansir therubsgitiept is saidcted fromohe sovsconsietingef about

four carbogy at 4k of S M%L&leof?%toﬁ&%ﬂéo&?y @#bgill-,’ }(Oye{bgw folrRLBONatBhO TS

hal oal kyl of on€ to about four carbon “atons, am do wherein the
al l cyl group cwdbaleges e to about four carbon 25atons, amino, -

glybst ituted am no whgtglddiig: Gk RSk Loi6iHingiof alRblycbhraling e fpY@! | CY!
four carbon atoms, alkoxyalkyl wherein the alkoxy moiety contains one to about

four carbon atoms and the alkyl moiety contains one to about four carbon atoms,

25  haloalkyl of one to about four carbon atoms, alkylamido wherein the alkyl group
contains one to about four carbon atoms, amino, substituted amino wherein the
substituent is alkyl or hydroxyalkyl of one to about four carbon atoms, azido,
alkylthio of one to about four carbon atoms, and morpholinoalkyl wherein the alkyl
moiety contains one to about four carbon atoms, and

30 R is selected from the group consisting of hydrogen, fluoro, chloro, straight
chain or branched chain alkyl containing one to about four carbon atoms, and
straight chain or branched chain fluoro- or chloroalkyl containing one to about four
carbon atoms and at least one fluorine or chlorine atom;

or a pharmaceutically acceptable salt thereof.
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one to about four carbon atons, azido, chloro, hydroxy, 1-norpholino,
1- pyrrolidino, alkylthio of one to about four carbon atonms; and R5

I s sel ect egohh@mpédde group consi sting of hydrogen, str acghisasbasgr710r
branched chai n al koxy contai ning one to about four carbon atons,

hal ogen, and 30 st dmangter entheilymeny the TARE nganist basifermalakYII belomt ai ni ng one
to about four carbon atons; or a pharmaceutically aqgﬁptable salt of
any of the foregoing. WD 2009/ 099650PCT/ US2009/ 0007 In one

enbodi ment, the TLR7 agonist has|fornula VII below. NH2VII 0 Dp_rn
Ri CHAn-16 wherein mis 1, 2, .. RL6Ni s sel ected fromthe group
consi sting of hydrogen; cycli of ree, S5four, or five carbon
atons; straight chain or branghed chain a Rgont ai ni ng one to about
ten carbon atons and substit stFal chain or branched chain

al kyl containing one to alolt tew carboll atons, wherein the
substituent is selected fromthe|group &onsisting of cycl oal kyl
containing three to about six caghon atBns and cycl oal |l cyl contai ning
three to about six carbon atons substituted by straight chain or 10
branched chai n al kMeg@nt ai ni ng one to about four carbon atons;
fluoro- or chloroakl g |y rom: t at ons
and one or nore fIﬁgﬁ?%gggghgﬁpgﬂgﬁ%c%&%ﬁ@gogg}al%ﬁtcé %Y%ﬁégg%w
branched cHai ris sdldcted filomgbgradpriongstingof steightain, brenchedoehbionoraydits and

substituted styigh GfiaiGhAlR Pbohf BNGRRH 2RI faRhk G or GARHE QB0

alkenyl containing two to about ten carbon atoms, straight chain or branched chain

hydroxyalkyl containing one to about six carbon atoms, alkoxyailkyl wherein the
alkoxy moiety contains one to about four carbon atoms and the alkyl moiety

10 contains one to about six carbon atoms, and phenylethyl; and -CH==CR;R wherein
eéch Rz is independently straight chain, branched chain, or cyclic alkyl of one to
about six carbon atoms;

Ry; is selected from the group consisting of hydrogen, straight chain or

branched chain alkyl containing one to about eight carbon atoms, straight chain or

15 branched chain hydroxyalkyl containing one to about six carbon atoms, alkoxyalkyl
wherein the alkoxy moiety contains one to about four carbon atoms and the alkyl
moiety contains one to about six carbon atoms, benzyl, (phenyl}ethyl and phenyl, the
benzyl, (phenyl)ethyl or phenyl substituent being optionally substituted on the
benzene ring by a moiety selected from the group consisting of methyl, methoxy,

20  and halogen; and morpholinoalkyl wherein the alkyl moiety contains one to about
four carbon atoms;

Rgy and Ryy are independently selected from the group consisting of

hydrogen and alkyl of one to about five carbon atoms, with the proviso that Rg; and
R37 taken together contain no more than six carbon atoms, and with the further

25  proviso that when Rq; is hydrogen then Rez is other than hydrogen and Ry is other
than hydrogen or morpholinoalkyl, and with the further proviso that when Rg; is
hydrogen then Ry; and Ry; are other than hydrogen;

and pharmaceutically acceptable salts thereof.
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two to about ten carbon atons, wherein the substituent is selected
fromthe group 15 consisting of cycloallcyl containing three to about

Si x car bonyatepmesasl cycl oal Il cyl containing three to aleyiyssiese®afibon
atons substituted by straight chain gr branched chain alkyl

contai ni ng one to dpawther erpodimgng the TR FRomH hef Ba IX8AY6f one to
about six carbon atons; al koxyallcyl wherein the al kgxy noiety
contains one to about four carbon atons and the al kyl noiety contains
one to about six carbon atons; 20 ﬁg¥loxyaflcyl wherein the acyl oxy
noi ety is al kanoyl oxy of two to abqut four carbon atons or

benzoyl oxy, and the al kyl npoiety cgntains one to about six carbon
atons, with the proviso that an C Ml, substituted al kyl,

al kenyl, substituted al kenyl, hyd Ikyﬂ\ al koxyal kyl , or ,
acyl oxyal | cyl group does not haye | |y céarbofifsupstituted carbon
atom bonded directly to the 4~ benzyl ; henyl ) et hyl ;
25and phenyl; said benzyl, ( gr phenyl sybstituent being

optionally substituted on th by one or/two noieties

i ndependently selected from ﬁ%ting of7al kyl of one to
about four carbon atons, al kg 0f one to abqut ur carbon atons,
and hal ogen, with the pro%ﬁ@m t hat when said benzene'ring WO

2009/ 099650PCT/ US2QQ 000771 i s substituted by two of said noieties,
then the noieties together contain no nore than six carbon atons; and
-CHR'Ry wherein Ry %8 sqigetaddromtle ergemecnpistag®dr bon- car bon bond, with
the provisosthat whe L snivdrqopr 4R 1s al koxy of one to about four
car bon atons,_hydr(;;{/%2 oxy o¥ %ne to about four carbon atons,

1-al kynyl of 5 two -+(Crahet@(RoRi}(@bhbawhateormand beterinthgedy apd pi-isite 3,

al koxyal kyl whgrein.th I o/ ntains one fo0.a f.our
carbon atons aﬁawﬁﬁg°§%fﬁﬁ (¥8?3m§%%f§?%5§%ﬁ%a%o %%%ﬂ?gggﬁpnﬁ%rbon
atonms, 2-, 3-, gonp ¢bnpiytingdy hlkylaifionetb fdwr tdnsonfatmishizydroxy ovORov ket Rwlaen
Ry is a carbon- rgon bond and R " ther forma . '

t et r ahydr of ur aﬂ%ﬁ 9 ?I&?JB%&IE)?%%&WV’ ﬁﬁéﬁ%&ﬁ@ﬁm\’iﬁ%&%%ﬁ BF nore
substi tuents i hdeeadudenhidpogse bexiityd of dne efolihwarbb a@megadconsi st i ng of
hydr oxy and hydr oxya Lég&_g to about four carbon atons;

R6 18 sol ect ud 1 s gt buiCiunerEreng i SR bR 6t RO chai n
or branched chaidw &l 8| orCOMNRa-NRGei® REis hRirsdea bk alRyl @Pbneqad fd¥ BarbdnO NS,
strai ght chain or branched chain hydroxyal kyl containing one to about
si x carbon atoﬁﬁ?&nnrpholinonethyl, benzyl, (phenyl)ethyl and phenyl,

t he benzyl, (phenylshewhykin@ris d6r PARRYYs Slbsd frbt @Rigrdipicoigisting bramad | v

substituted_on fhe benzene rin a iety selected fr t he group
consi Sti g Lot SR OULAETIRD RS KPRl B G ouciEpon ioms. o RIEHRT) ()
wherein Rs and RT ahephdndsjeendrnideyptad a4 @ekedft om t he group -
consi sting of hydrqgen,

phenyl , and substit gﬂ”%héﬁ%Bgaﬁg?ev%gfgg%y égﬁ%ﬁéﬁﬁpggmgégggied
from the grouph&einIhshd dhghoBimede) (@l kyibstiiento B alkgl @R iking o ko HdabdR
atoms, al koxy of N i Bl cdratling e 2t b Batorch O e F48 it Ys
20 2-methylpropyl or 2-hydroxy-2-methylpropyl.
The substituents Ra;—Rz;7 above are generally designated "2-substituents"
herein. In one embodiment, the 2-substituents are hydrogen, alky! of one fo six
carbon atoms, alkoxyalkyl wherein the alkoxy moiety contains one to four carbon

atoms and the alkyl moiety contains one to four carbon atoms, and hydroxyalkyl of
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Xis selected fromthe group consisting of al koxy containing one to
about four carbon atons, al koxyallcyl wherein the al koxy noiety
cont ai ns owe sueakemt four carbon atons and the al kyl miraisyos@nl#&l NS
one to about four carbon atons, 25 hal oal kyl of one to about four
car bon at ons, @Pwﬁoalmad@nm@ﬁ@r&w therdesubitipyant ig hsbigeenamrtilriytibne to
about four car ]_r;%%}qggh 1SPRshbivied am no wherein the
substi t uent |sﬂ}gl ﬁﬁl E‘hy oX )cfa | kyl ofﬁogg to about four carbon
atonms, azido, al kylltﬂnstmcgswhm@ne@baaerg,tonﬁ,csqu;anmﬁmablmmo OpoRY-

moi phol i noal ky! i e EhodBRA S P BY bSOy bRecRROHG T OUr
carbon atons, and %ﬁ%rﬂ? st%?ep{ect e%l fromthe.g rﬁ&ucons%sﬁcﬁn

hydr ogen, fi ucpecifignimation will phdogise depiard on syeh tbmamhbs(:hctmmrﬁ ﬂEI kyI
cont ai ni ng one,0, @Dt of R e GRED dﬂl}mﬁ LR R & Dy @
branched chai ﬁmhquor oEﬁpo &u or oaﬂnﬂ cotrlﬁ é% ng I%%m{mggg@%ut our
carbon atons ameh, itis lhczéa@ttw@}de 1de¥1fa|fwIspweﬁcaﬂmmﬁmqnmomtehqrel@,rhoaever

phar maceuti cal r
D D06 05g650metBRSEBET Y Rsf b aidERimine Htoprite e B Teet e i st
has fornul a Viamoutisbaasd omiie ghilance prowﬁéirl@rqm, Rifprimgtienedvaidabledn fheam t he

group cons t :@"%—E"i’ Rw 5 is selected from
t he group %:O(S)n g%lglfrr]% t?lésgg(rﬁlﬂlimm t chal n, bra ched chain, or cyclic

al kyl contai ni ng oﬁe‘lltibemate@é‘ﬁ ﬂ@&?ﬁ@ihdﬂ@ﬁﬁfmstqompwsem&? n or
branched chai Myl ¥ehing QRHA) Bl uiliG aiaq;etlsola?ea if GHHRAN RE B
strai ght chain or branched chal n hydrox containing one to
about six car bassmig foms- S&W@RV@HW@VP&W éPﬁlYPH@hJ&kaXWtO udegstood
contains one ttﬁat@i&%&seﬁt%ent%reﬁ%p@és%y%@mfo%u@dl@él:n@fxﬁworﬂyﬂc
contai ns one to about six carbon atons, | ét hyl ;" and

- CH==CRz Rzlﬁmeqréﬁewox@atewc@m 8r mﬁéﬁfﬁéh%%oﬁﬂfy C%P%p@?ﬁth%ﬁwon phétic hed

chain, or cycliggses the/hse pr@ﬁ@nés‘aeééﬁgé&theﬁaid(lt@@iﬁ?@alm&mthearthow to R27
is selected fromthe group.consi sting of hydrogen, straight chain or

branched chai rPreReRaAPticadpelivgifoms &ﬁqbexta@plgdﬁuﬁsog @Pl?f BORHEHC rBhY
strai ght chai ne@ystallization techniques, by synthesis from optically-active starting materials, by

chiral synthesis, or by chromatographic separation using a chiral stationary phase)
20  and how to determine nicotine agonist activity using the standard tests described
herein, or using other similar tests which are well known in the art.

In cases where compounds are sufficiently basic or acidic to form acid or
base salts, use of the compounds as salts may be appropriate. Examples of
acceptable salts are organic acid addition salts formed with acids which form a

25 physiological acceptable anion, for example, tosylate, methanesulfonate, acetate,
citrate, malonate, tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, and a-
glycerophosphate. Suitable inorganic saits may also be formed, including
hydrochloride, sulfate, nitrate, bicarbonate, and carbonate salts.

Acceptable salts may be obtained using standard procedures well known in

30 the art, for example by reacting a sufficiently basic compound such as an amine with
a suitable acid affording a physiologically acceptable anion. Alkali metal (for
example, sodium, potassium or lithium) or alkaline earth metal {for example

calcium) salts of carboxylic acids can also be made.
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15 branched chai n hydroxyal | cyl containing one to about six carbon
atons, al koxyal kyl wherein the al koxy noiety contains one to about

four carbowoai@my@and the al kyl noiety contains one to pahialtboiSid771
carbon atoms, benzyl, (phenyl)ethyl and phenyl, the benzyl,

(phenyl) et hyl or phégyinckidesstraightonbransbiedig-oplkylamups. ¢-gs mstol elived on

ot hyl ot hoy P2b S BRI HerRh et (Rt PG RRS S pd
al kyl noi ety dbmliksi ns one to about four carbon atons; R67 and R77 are
i ndependent |y sel egfad ik PALLAS QL B: GARRLPE, {Lﬁgp%?%?i%g‘tﬁﬂg ,”%67

al kyl of one to about five carbon atons, wt

and R77 taken etoderdesh 1 ewmtiyieithyl, botyhd mesthyiaepys i2xmaidropyl.dtlons, and
with the furt oV t ) LS ahy n R67 is
ot her ¢ han' nydrasEReBiEPRAR 1RGN Refybh X alaGRL. 130

mor phol i noal | cipnethgprapyli thdinfeéhyipnenyh 82-dimethylsopyliead thetiie, R67 .i s

hydrogen then Rr7 Q‘Hgte% qul?le%e' &P&?&rtﬁ & Iaﬁ!glreﬁ)ég&%ﬂ%pbra%gd hydrocarbon

pharmaceutically accep salts there
2009/ 099650PCTRhuig?09 3MeBaT-LH1GHagnot her enbodi ment, the TLR7 agoni st

R T b
cyclohexyl, cycloheptyl, and the like, and alkyl-substituted C;.7 cycloalkyl group,
preferably straight or branched C,. alkyl group such as methyl, ethyl, propyl, butyl
or pentyl, and Cs_7 cycloalkyl group such as, cyclopentyl or cyclohexyl, and the like.

Lower alkoxy includes C,.¢ alkoxy groups, such as methoxy, ethoxy or

15  propoxy, and the like,

Lower alkanoyl includes C,.4 alkanoyl groups, such as formyl, acetyl,
propanoyl, butanoyl, pentanoyl or hexanoyl, and the like,

Cs.11 aroyl, includes groups such as benzoyl or naphthoyl;

Lower alkoxycarbonyl includes C,.7 alkoxycarbonyl groups, such as

20  methoxycarbonyl, ethoxycarbonyl or propoxycarbonyl , and the like.

Lower alkylamino group means amino group substituted by C,.¢ alkyl group,
such as, methylamino, ethylaminoe, propylamino, butylamino, and the like.

Di(lower alkylyamino group means amino group substituted by the same or
different and C,.¢ alkyl group (e.g. dimethylamino, diethylamino,

25  ethylmethylamino).

Lower alkylcarbamoyl group means carbamoyl group substituted by Cy
alkyl group (e.g. methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl,
butylcarbamoyt). .

Di(lower alkyl)carbamoyl group meauns carbamoyl group substituted by the

30  same or different and C,.¢ alkyl group (e.g. dimethylcarbamoyl, diethylcarbamoyl,
ethylmethylcarbamoyl).

Halogen atom means halogen atom such as fluorine atom, chlorine atom,

bromine atom or iodine atom.
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(CH2) a- C(RDRE) (C112) b-, wherein a and b are integers and atb is 0 to
3, RDis hydrogen or alkyl of one to four carbon atons, and RE is

sel ect ed fwemid@eg@s oup consi sting of al kyl of one to fpRyfyse@bAPR1
atons, hydroxy, -ORF wherein RE is al kyl of one to four carbon atons,

and - NReFUG wher ei mAriGefarsdo W\Gsmm@ﬂqc@cliim&pemdem duyl gnoughy sugleas phienyd) Ky |

of one to four e( CH2) @- (Y>- (CH2) b- wherein a and b
are integers angé}{gpgpn%hgﬁsam , and Y is 0, S, or -NRr- wherein R3 is

hydr ogen or al kyl dietapopyclicoefesue momchadi sattated heterocyclic groumma wherein g
e ot oue S Rl AT BEL e O LGoGE RR SRR ARl ol K| 15 Of
ca ns,

one to four on a rgon a and
hal ogen, anﬁj phmrom‘m,lﬁg @ Iluyoau eps,dbl aygai dtem (-0e), aolfd-1 sulfur atEl'xi'N;L

substituents ..aboy 4] r desi gnat e .

e subst it uent 3 NaRbARE PRt AR Aot oA FEhARRL R ropm msivaes 3,

al kyl cont ai ni orp oemabeted sstumtedactbmwchcgmup auntl ab tedatgdyodiirhgyy lpyealidigd, ni ng
one to six car . 8. e S .20 2 t hyl propyl
or 2-hydroxy- ZBﬁ?ﬂwgﬁlgﬁﬁqﬁpﬁ%% ?#.?l?iel% gl %i %’g@ (}a§
general | y desi gmissineted hﬁmsqyblsrtheteummls"g;rdmpmiudcsquréananlmmmdsanmmd t he
2-substituents e Si X

al koxyal ky m%e?%?cg@l%’%&%r gugg)(%tlrurﬁyé’y 8&3 Fﬁ% %%ng%?ylbtﬁlgﬁoryltae%h
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based on the gui dance pravi ded herein, ormation avai | In the
art cyano; aryl; substltuted aryl, such as 4-hydroxyphenyl 4—mcthoxyphenyl 4-

20  chicrophenyl or 3,4-dichlorophenyl; nitro and halogen, hydroxyl; hydroxy C¢
alkylene , such as hydroxymethyl, 2-hydroxyethyl or 3-hydroxypropyl; lower
alkoxy; Ci.¢ alkoxy C, alkyl , such as 2-methoxyethyl, 2-ethoxyethyl or 3-
methoxypropyl; amino; alkylamino; dialkyl amino; cyano; nitro; acyl; carboxyl;
lower alkoxycarbonyl; halogen; mercapto; C,.¢ alkylthio, such as, methylthio,

25  ethylthio, propylthio or butylthio; substituted C;_¢ alkylthio, such as
methoxyethylthio, methylthioethylthio, hydroxyethylthio or chloroethylthio; aryl;
substituted Ce 10 monocyclic or fused-cyclic aryl, such as 4-hydroxyphenyl, 4-
methoxyphenyl, 4-fluorophenyl, 4-chlorophenyl or 3,4-dichlorophenyl; 5-6
membered unsaturated heterocyclic, such as furyl, pyrrolyl, pyrazolyl, imidazolyl,

30 thiazolyl, thienyl, pyridyl or pyrimidinyl; and bicyclic unsaturated heterocyelic, such
as indolyl, isoindolyl, quinolyl, benzothiazolyl, chromanyl, benzofuranyl or
phthalimino.

The heterocyclic ring can be optionally substituted with one or more

substituents, wherein the substituents are the same or different, and include C,
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10 pertaining to these conpounds, and routine testing. It will
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"allcylene" refers to a divalent strai or branched hydrocarbon
chain (e.g. etmbeﬁélmc@pg_aw jlke alubncant such as magnesium stearate; and a

sweetening agent such as sucrose, fructose, lactose or aspartame or a flavoring agent

25  such as peppermint, oil of wintergreen, or cherry flavoring may be added. When the
unit dosage form is a capsule, it may contain, in addition to materials of the above
type, a liquid carrier; such as a vegetable oil or a polyethylene glycol. Various other
materials may be present as coatings or to otherwise modify the physical form of the
solid unit dosage form. For instance, tablets, pills, or capsules may be coated with

30  gelatin, wax, shellac or sugar and the like, A syrup or elixir may contain the active
compound, sucrose or fructose as a sweetening agent, methyl and propylparabens as
preservatives, a dye and flavoring such as cherry or orange flavor. Of course, any
material used in preparing any unit dosage form should be pharmaceutically

acceptable and substantially non-toxic in the amounts employed. In addition, the
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10C3. 7 cycl oal kyl includes groups such as, cyclopropyl, cyclopentyl,
cycl ohexyl, cycloheptyl, and the like, and al kyl -substituted C3.7

cycl oal | cywoan®wpesspr ef erably straight or branched Cl4 palrksbooghsgn
such as nethyl, ethyl, propyl, butyl or pentyl, and C3.7 cycloall cyl

group such as,actyecioopeyndyiaybe inggmpdrated inyd sustaine-teleaselprdperatidrowad  al koxy
includes Cl.6 alkaxy groups, such as nethoxy, ethoxy or 15propoxy,
and the |ike. "Lower al kanoyl includes Cl14 allcanoyl groups, such
as fornyl, acetyl, The wamDNpPurtdunadmyﬂmmgmdamdxﬁsimor:iujw&inmyI : ﬁndl
the like. Cr. r el s.such, as benzo or__napht hoyl ;
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met hoxycar Bonyhixedewittoxypomaxisonfictapt. Rispepiny caaralyo by prepareid gtyberoll : tel.
Lower al kyl amnQq..qr 1.no..group. substituted b . 6_al ky
group, such as'}i,?l&d Pﬁg?‘&lrgn%?%}?weﬁ%%ggﬁmﬁ%&xﬁ s;'%‘/ Rl l?oéfjtq%dgﬁi no, and
the like. D (londivay caiditioyd dfawrage aginoe thepaagmratinhsmongin@ppesamdtse itd ut ed

by the sane orpé%{l{]@{%erﬁhth%p .cgo?%ﬁsgl group (e.g. dinethylam no,

di et hyl am no, et hyl'am Lower al kyl car bamoyl group
means car banmoyl gr @bppleairstiticaltdesigbipriilcab irelude ykrilg quepus(selutions or

t hyl ! . r | gar hanmoyl ... but v.l.car bano )
B (Lovor ot oipeSbSBRRATRL ol B poIRg MbreaicB R CRE RADRY bk 1,
the 30 same o rthekxtempomn¢ous prpaitién af «srile gplwions dradisgersidnsyrgdtioydliyar banoyl |
di et hyl carb a”%éaﬁsﬁz&tﬁ%’ +1 ’ﬁg&é&)ﬁksc 3h Qlf‘gggé(sl %1@: ultimate d'c_)?al % ﬁ%rg sﬁ‘c;[u?cme RS

as uor hl ori r

hal ogen at om suc i'né atom chlorine ato om ne at onT or
i odi ne atom fing 24EBbIIE 8BS BPCTIIHBROGIDOBAUE and storage. The liquid carrier

or vehicle can be a solvent or liquid dispersion medium comprising, for example,

15 water, ethanol, a polyol (for example, glycerol, propylene glycol, liquid
polyethylene glycols, and the like), vegetable oils, nontoxic glyceryl esters, and
suitable mixtures thereof. The proper fluidity can be maintained, for example, by
the formation of liposomes, by the maintenance of the required particle. size in the
case of dispersions or by the use of surfactants. The prevention of the action of

20  microorganisms can be brought about by various antibacterial and antifungal agents,
for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like.
In many cases, it will be preferable to include isotonic agents, for example, sugars,
buffers or sodium chloride. Prolonged absorption of the injectable compositions can
be brought about by the use in the compositions of agents delaying absorption, for

25  example, aluminum monostearate and gelatin.

Sterile solutions are prepared by incorporating the active compound in the
required amount in the appropriate solvent with various of the other ingredients
enumerated above, as required, followed by filter sterilization. In the case of sterile
powders for the preparation of sterile injectable solutions, the preferred methods of

30  preparation are vacutum drying and the freeze drying techniques, which yield a
powder of the active ingredient plus any additional desired ingredient present in the
previously sterile-filtered solutions.

For topical administration, the present compounds may be applied in pure

form, i.e., when they are liquids. However, it will generally be desirable to
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Aryl refers to a C4.10 nonocyclic or fused cyclic aryl group, such as
phenyl, indenyl, or naphthyl, and the Iike. Het erocyclic refers

t 0 nmonocycwipGoeabeks@t ed het erocyclic groups, or unsat urpgtrask2009/000771
nonocyclic or fused heterocyclic group contajning at |east one
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unsat ur at ed het cI| as fur .T 0l pyrazo
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bi cyclic unsat mOaﬁﬁda@I(zh@I)erocycl ic, such as indolyl, isoindolyl,

qui nol yl, benzothlqgol

het er ocycl ic ring can %‘é/ op?{’%gq{a?ﬂm quﬁsctogip E’X\l/u\} ﬁq“gynég%#iﬁr%&gn The
be from about 0.1-25 wt-%, preferably from about 0.5-10 wt-%. The concentration
25  ina semi-solid or solid composition such as a gel or a powder will be about 0.1-5 .
wt-%, preferably about 0.5-2.5 wt-%.

The amount of the compound, or an active salt or derivative thereof, required
for use in treatment will vary not only with the particular salt selected but also with
the route of administration, the nature of the condition being treated and the age and

30 condition of the patient and will be ultimately at the discretion of the attendant
physician or clinician.

In general, however, a suitable dose will be in the range of from about 0.5 to
about 100 mg/kg, e.g., from about 10 to about 75 mg/kg of body weight per day,
such as 3 to about 50 mg per kilogram body weight of the recipient per day,
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substituents, wherein the substituents are the same or different, and
i nclude Cl14 WD 20091099650PCT/ US2009/ 000771 al kyl ; hydroxy Cl4
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t he above 2{peesxample qui d carrl er such as a vegetable oil or a

pol yet hyl ene gl ycol. Various ot her ehibplis may be present as
coatings or to otherw se nodify the%y’:% formof the solid unit
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elixir nay contaln e actilve conpoun sucrose or fructose as a
sweet eni ng ageAgoniskisalay therkighest aqslyity whenslshveredlogsily glowing th ergation ofly
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material used in preparing any unit osag orm shoul d
phar maceut i cal FXposure, thereby increasing the safety profile of the agonist. Bladder is an

immunologically active organ, "skin turned inside out,” with TLR7 expressing
dendritic and mast cells. To achieve good clinical activity for a bladder cancer
patient, optimal passage of TLR7 agonists through the bladder permeability barrier
30  isneeded. Too great permeability leads to systemic side effects, while poor
_ permeability leads to incomplete eradication. TLR7 agonist conjugates, e.g.,
cdnjugatcs of imiquimod, can improve the uptake of the agonist by enhancing

adhesion, endosomal uptake, and/or receptor multimerization (reducing monomeric
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acceptabl e and substantially non-toxic in the amounts enployed. In
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followed by fi Eﬁt?gmr%} ﬁ:ru #ah b%(g)%{\)lédagr cm?mgﬁseiﬁfggl' (krﬁ d?&"ﬁ?'?oﬁﬁ or

t he preparat|ono steri eln ect e solutlons
met hods of In placebo treated animals, 11 of 13 mice (85%) developed invasive, high-grade

. bladder tumeors. In the imiquimod-treated animals (100 pg once weekly), only 3 of
14 mice developed tumors.

25 TMX-101 is a formulation of imiquimod designed to improve activity and
retard systemic absorption. To determine the activity of TMX101 against superficial
bladder cancer, TMX101 was delivered locally via intravesical instillation.

Summary
The main advantages of a better formulation, a better dosage or a better

30  mode of delivery for a TLR7 agonist (such as imiquimod) in bladder diseases are:

1) reduced toxicity: by modifying the formulation or dosage of a TLR7 agonsit, e.g.,
imiquimod, the local effect is maximized and the systemic exposure is reduced. This
can be achieved using formulation techniques (such as the use of in situ forming gels

or depots, in combination with excipients, use of lipids, and the like). The

32



30 preparation are vacuum drying and the freeze drying techniques,
which yield a powder of the active ingredient plus any additional

desi red i NYPedP&H0Spr esent in the previously steril e-fiPCTAIS2u99/000771
sol utions. ¥ " e o] S may
be applied in Bﬁfﬁ&ééc}p%?ﬂ%c%?dﬁl@ﬂﬂ‘\%éﬁ&f ‘%Heggrbeﬁ E‘r Qér E'lésbn\%e \'P/&Q&QBP

will generally lbléormal@ied" R ﬂgemstmrm@@mOEMmewgﬂmt?mmd
adm ni ster them I j i W th
an acceptabl e carrl er, %ﬁl’%ﬁﬁ%‘r&[)pfg@ Js%%?ei c%ﬁ"é“k%%ﬁém“ﬂﬁfsef ul
solid carrier smvmllousde finely d| vi ded solids such as talc, clay,

m crocrystakli J I
liquid car rlger g)ell ﬁ)Iv']3[Pdéfﬁ%\/v‘fatﬂzéréfﬁc(é'f’%’)&(())h L;ﬁ? Iﬁc})?ece{égdegpﬂs oh h]%pmld%egfu

wat er - al -cohol / gptgkinss/clhemwiiass thatigambe mggerddeTlprce@Eme/clmmwbmgnwﬁle@am be

di ssolved or d AJdpe aid
of non-toxic st@%@gﬂt@%ﬁgﬂeﬁ@?gy m;sdg\é Lrsﬂée @ggécggsg@%hgﬁ&gbo ddi ti onal
anti m crobi al agmmemmcn@t@dddmﬂteofaotptsl Tﬁez;etoklhdclpmobmp picBk of or a

gi ven use. The, t

absorbent  pads UEahbER T bR O bR Bl At ReRREL LELLBN,

or sprayedl9nt deliver Sﬁtdﬂsclffemulahfeu oudslimgry mtcpts thapprovide the bess efficacy in
sprayers: r y

fatty acid sal tsmélln %gfséto g?li&ag%a?% %XP&E%(SII%‘B%&%?I%%OJC%F 5 ggﬂen{sgﬁor
modi fi ed mi ner 3) beterttieardpgitisalovaindont: wrmltefﬁpbeayﬁdfewmrﬁlt angunceaged ri er s
to form spread " e like,
for applicati o%&dﬁrg%% géa{%&?h&,an%en@vg%ﬂ% ﬁlgfoﬁlg‘g?éd ik %s%g dosages
of the conmpounds can be determ ned by conparing their in vitro
activity, qed in vivo activity in aninmal nodels. Methods for the
extrapol ation of effective dosages in mce, and other animals, to
humans are known to the art; for exanple, see U S. Patent No.
4,938,949. The ability of a conpound of the invention 20 to act as a
TLR agoni st nmay be determ ned usi ng pharmacol ogi cal nodels which are
wel | known to the art, including the procedures disclosed by Lee et

al ., PNAS, 100: 6646 (2003) General ly, the concentration of the
conmpound(s) in a liquid conposition will be fromabout 0.1-25 wt-%
preferably from about 0.5-10 wt-% The concentration 25in a

sem -solid or solid conposition such as a gel or a powder will be
about 0.1-5 wt-% preferably about 0.5-2.5 w-% The anount of
the conpound, or an active salt or derivative thereof, required for
use in treatnment will vary not only with the particular salt selected
but also with the route of adm nistration, the nature of the

condi tion being treated and the age and
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30condition of the patient and will be ultimtely at the discretion
of the attendant physician or clinician. In general, however, a

sui t abl e dweeowtobdésibe in the range of from about 0.5 tecahBetsL@071
hg/ kg, e.g., fraomabout 10 to about 75 ng/ kg of body wei ght per day,
such as 3 to a ﬁ"% mg per kil ogram body weight of the recipient
per day, WO2009/ 09965OPsEEl USA0R8HG00 #3137 @benably in the range of 6

to 90 ng/ kg/day, nmopst preferably in_t r e of 15 to 60 ny/kg/day.
The conpound is cor%?@?f‘é‘r?tl'bgﬂ‘&ﬁgﬁfﬁ#%gfgﬁé&@%‘unit dosage form for
exanpl e, cont ai ni NHemnti@t al ONE. NmuneD/BY\Ei(E0IR).y 10 to 750 ng, nost
conveniently, 5 50 to 500 ng of active | jent per unit dosage
form ¥deal | y Hormpae sl M&@é‘ﬁ%éﬁ%i d be administered to
achi eve peak pl asmyaeeageanl.l &id Res ehuide2emriumzEonpound of from
about 0.01 to about_100 pM 0.5 bout 75 pM preferably, about 1
to 50 gM nost pr efséf‘%@leg?l-’mgﬁtgags)so gM This may be
achi eved, for exanmnfitheby., §.N8ol, NT7:234g972003).1 nj ection of a 0.05 to 105%
solution of the actjve ingredient, aptional in saline, or orally
admini stered as a % %Mg%@ib%?ﬂi@é% mg of the active
i ngr edi ent 10 Desi r althfeflliced., lceiedsin MThyhubél., 1&i103 @0omd by conti nuous
infusion to provide about 0.01-5.0 ng/kg/hr or by intermttent
i nfusi ons contai ni ng about 0.4-15 ng/ kg of the active ingredient(s).
The desired dose may conveniently be presented in a single dose or as
15di vi ded doses adm pi st.ered at appropriate intervals, for, K exanple,
“%hﬁ’n" d EEH

h
as two, three, four®l 8“55%‘?“56@%5 B4 PPRYiSRHons#1E INgpTROTAIEd herpip
may be furt her refhraticel €@hilein the, foregdin spedificitied, tiof indénsiot s ®ednolasoribsd in

spaced adm pi strations; .such a |t i nhal ations, f.rom an

Thourt 1 at of b or oA BRI EMERRET p el B PE S et iV BPanscty e
The i nventi on furthlforlperpbses bhidinsteeac itiwie be dpparetiteo thosd shilledip theoat thatrihe | Ng
20 exanpl e. '

invention is susceptible to additional embodiments and that certain of the details
herein may be varied considerably without departing from the basic principles of the

invention.
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Example 1 The system c delivery of TLR7 agonists is not ideal
since it does not allow for the organization of the i Mmune response
in a particular part of the body. TLR7 agonists display the highest
activity when delivered locally allowing the creation of 25a potent

i mmune gradient. The localized delivery also reduces the risk of
system c exposure, thereby increasing the safety profile of the
agoni st. WIEATES AIAMEDISuUnol ogi cal ly active organ, "skin turned
Side out,” with TLR7 expressing dendritic and mast cells. To achieve
good clinical activity for a bladder cancer patient, optinmal passage
of TLR7 agoni si $okPbsficthcdnfist b HER 7 Re6ATRARIah | cffbctdrt HEdunBErivie in the
needed. Tbo_great perneability |leads to system c side effects, while
poor per nihibition: ¥r | EegEentoof feperbriat dleddsti watdroin T IRUEYo rdostprising
conj ugat €Sy, ; - ] f: L. Qi , I f
the agon; g SA0 AABLEROR imt R QUL o FARCINAONE dpgntl B0l
mul t i mer | @atérowhdreiandoeThR7 agmgstey arcimid¥2o @il 0812 A6 5O EAETH o B DA 708 1
i nteractigns and may.provide.for sustained.dr rel ease to i nprove
o qurat i e Enelita Mo s kT TR dik SRRFRRRLPeC IO,
t r eat mentendhgsiladod hﬁ?an\?\%?ﬂél&i o1Qfpobdifesl MMREHatiONid NRbpEEcled 3 naRs@ydt,
limted to, those for om nost of the tunor has been 5renoved by

t r ans- ur etrishamicakisbexing e, a poeinyiPid esi dual cancer persists, and can
be observed during cytoscopy, patients with high-risk and md-risk
non- nuscl e i nvasi ve bl adder cancer and the patients with carcinoma in
situ (cis) of Theechhpmden. fdrnusnef ehindl melndr¢int the ddnkpdsiigo Niosdprises a

formul ateqd so as.tq mnim ze,system c. absporption, e.qg., via,. .

i spor o1 oibaitfeciialy Bhep bR B E D Are WA ices Sommpp in addition
101 i psomes, thaPOR @ AabhigNar dlor FAN@Rasibh, GheSr AindpaiRY Sdndlos lipesontdd SAHd
tethering to a protein or lipid. In one enbodinent, the ?LR?

f or nul at i BRECHF@IS-admi ni stered via a catheter in the urethra, and the
catheter is clanped to allow for drug contact with the cancer, e.g.,
for about 10 mnutes to 2 hours after which the bl adder is flushed to
renove unt.eactldd dmppsitibhefopree edung aneyofheaimspéatredl vdteramppr cathatet sl y

weekly 15érr?ﬁl§§e‘é% gdn)'(lin?s’ter%]edcc;[n?p%gitigg.nt hly.

4. The composition for use of any one of claims 1 to 3 further comprising applying

ultrasound, and/or electromagnetic radiation, and/or a surfactant to the bladder.

5. The composition for use of any one of claims 1 to 4 wherein the mammal is a
human, and/or wherein the mammal has elevated numbers of mast cells, and/or wherein
the mammal has elevated levels of neurokinin in the urine, and/or wherein the mammal is

post-transurethral resection.

6. The composition for use of any one of claims 1 to 5, wherein the

imidazoquinoline amine compound is a compound according to Formula II to VI
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Exenpl ary conjugates are conjugates with propirimne or im quinod.
Bropirimve (a TLR agonist) has been shown to be effective in
superficial bladder cancer (European U ol ogy, Vol 34, 1998).

I m qui nod has denonstrated efficacy in superficial skin cancer,

i nhi bited chem cally induced bl adder cancer and cured mce 20 of the
FCB bl adder tunor (Borden et al., 1990). Im quinod al so showed potent
anti-tunmor activity in an orthotopi gHpl adder cancer Ilhnouse nodel
(Smith et al., 2007). In placebo treated aninals, 11 of 13 mice (85%
devel oped i nvasive, high-grade bl adger tunDrs In the

i m quimod-treated ani mals (100 pgef y), only 3 of 14 m ce
devel oped tunors. 25TMX-101 is & fornulatlo of i m qui nod designed to
i mprove activity and retard systlenm ¢ alfysor pt yonm. o determnine the
activity of TMX101 agai nst sup- Ringi al-b §¥er cancer, TMX101 was

i on. Sunnary The main

a bettgr dosage or a better 30
node of dellvery for a 8 (such &s1itniquinod) in bladder
di seases are: reduceé 16xic' ¢~ by nodifying the formnul ation or
dosage of a TLR? agonsit, e.g., imquinod, the local effect is
maxi m zed and the system c exposure is reduced. This can be achieved
using formul ati on techni ques (such as the use of in gitu form ng gels
or depots, in conbination with excipients, use of lipids, and the
like). The WD 2009/ 099650PCM52009/ 000771 pharmacol cinetic profile
and the ratio between "bl adder” vqrsdus "plasm" |evels of

advant ages of a better fornul

Noproved efficacy: the
efficacy of TLR7 nol ecul es depg ther LRg of

cytol ci nes/ chenol dnes that can Y ggered. The cyt oki ne/ chenol ci ne
profile can change based on Nigands enter the target
cells, which endosomal co |s act vated, and other factors.
The cytoIC|ne/chenDk|ne pr- "unf or, Iated TLR7 agonists is
different fromthat ofﬁ%he d fornul'ations or 10del i very
systens. Fornul ations or delivéry systens that provide the best
efficacy in animal nodels of bladder cancer are selected for use in
the nmethods of the invention; 3) better therapeutical w ndow the
result of a better safety profile ®Rg increased effil¥acy provides a
cl ear advantage over the "unfornul ated" TLR7 agoni st.

N
\>‘R23

N

H
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15 WD 2009/ 099650 References Anmbach et all, Ml . Inmmunol., 40:1307
(2004). Borden etal., Cancer Res., 50:1071(1990). Hemm etal., Nat.

| nununol ., 3:196 (2002). 5Hornung et al., J. Immnol.,

168: 4531(2002). Janeway etal., Ann Rev. |Immunol., 20:197 (2002).
Shapiro et al., Wrld. J. Uol., 6:61 (1988). Smth etal., J. Uol.,
177:2347 (2007). Stanley, din. Exp. Dermatol., 27:571 (2002).
10Underhill etal., Cum OQpin. Inmunol., 14:103 (200%).

PCT/ US2009/ 000771 Al'l publications, patents and patent
applications are incorporated heggin by reference. Wile in the
foregoi ng specification, this inyvention has been described in
15relation to certain preferred enbodi nents thereof, and nmany details
have been set forth for purpose ilLMstration, it will be apparent

to those skilled in the art ¢ invntion i s susceptible to
addi ti onal enbodi nents and t {ain O 24getails herein may be
vari ed consi derably w thout & Aag. from the basic principles of

the i nventi on.

R14
Ry
VI
NH,
N N
\>;R25
|
Ris
Rs

wherein:

Ry, is selected from the group consisting of alkyl of one to about ten carbon
atoms, hydroxyalkyl of one to about six carbon atoms, acyloxyalkyl wherein the acyloxy
moiety is alkanoyloxy of two to about four carbon atoms or benzoyloxy, and the alkyl
moiety contains one to about six carbon atoms, benzyl, (phenyl)ethyl and phenyl, said
benzyl, (phenyl)ethyl or pheny!l substituent being optionally substituted on the benzene
ring by one or two moieties independently selected from the group consisting of alkyl of
one to about four carbon atoms, alkoxy of one to about four carbon atoms and halogen,
with the proviso that if said benzene ring is substituted by two of said moieties, then said
moieties together contain no more than six carbon atoms;

Ry is selected from the group consisting of hydrogen, alkyl of one to about eight
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VWHAT IS CLAIMED IS: 1. A conposition conprising a TLR7 agoni st in an
effective anount for use in the inhibition or treatnent of

superficial bladder cancer in a mammal, conprising adm nistering said
conposition intravesically to a manmal havi ng superficial bl adder
cancer, wherein the TLR7 agoni st is an im dazoquinoline am ne
conpound fornulated or chemcally nodified to mnimze systemc

adsor pti otaripn aospebaizeh (phenghredigl amdbs pharyt, aths llieazyl,o(]jhbmyl{thpaarpheﬁjdes
or |liposo egati.on jn nano tic nano stal s, or
Cher bor WSt AR bR Bty SPARERE by e Bolend HRCHY SRS LT I8 eifticts

of claim 1ﬁd?@ﬁdeﬁﬂt1§} sele€ted QramO Het gﬂagp COMERINE @F alkyP BALAR €S HEdut FbdrYearbon
accept abl e | uent or carrier an anticancer_ conpound in

addi ti on at@ms1eEoxry RY oBRj@ribgut f‘oarrwlaﬁn aiemesnd lalegsn, witfhgiproviso that when
hanopartigl E?ﬂo effilé‘llqlllé)fs shﬂ)mgm tv}f(?‘g#yafarm&%q {l'%ﬁ v\lﬁl Hoieticd: to%el?lfeﬁe ntam.

conposi tion use” of any one erern a IS
enpl oyed nmamnhmMmerMOmsmpom tion. 4. The conposition for use

androf ol cctr GHElgRe DIEATeTb R Sk ARt Wi SR POk B e

5. The compesicut @d’ibcf;rpﬁtoﬁhﬁ EhaldgeANdndiMeyl OF ofid & MBoul fduf cAb¥ bR NaddNeis
manmal is a human, and/or wherein the mammal has el evat ed nunbers of

mast cel |4 migaey fEm Qe Povith theromsafnt ihads B thspaeidR 1 ownsdogsther contain
neur oki ”'ﬂbﬁl&ettﬁﬁﬂ&eﬂﬁ‘on ﬁ&gé or wherein the manmal is

post-transureth resection.” 6. The conposition for use of any one
of clains 1 tRibp,is wHested fironhéhel gnodplz:onmstmgl ofnﬂramht rvbaio corploamdhed shain

conpoundzig%g CO&

glmng !1:;9 ] rTcl)'”aij}out ten ca\éon atg%:sl' and sulbstltuted straight chain or
branched chain alkenyl containing two to about ten carbon atoms, wherein the substituent
1s selected from the group consisting of straight chain or branched chain alkyl containing
one to about four carbon atoms and cycloalkyl containing three to about six carbon
atoms; and cycloalkyl containing three to about six carbon atoms substituted by straight
chain or branched chain alkyl containing one to about four carbon atoms;

R is selected from the group consisting of hydrogen, straight chain or branched
chain alkyl containing one to about eight carbon atoms, benzyl, (phenyl)ethyl and phenyl,
the benzyl, (phenyl)ethyl or phenyl substituent being optionally substituted on the
benzene ring by one or two moieties independently selected from the group consisting of
straight chain or branched chain alkyl containing one to about four carbon atoms, straight
chain or branched chain alkoxy containing one to about four carbon atoms, and halogen,
with the proviso that when the benzene ring is substituted by two such moieties, then the
moieties together contain no more than six carbon atoms;

each R; is independently selected from the group consisting of straight chain or
branched chain alkoxy containing one to about four carbon atoms, halogen, and straight
chain or branched chain alkyl containing one to about four carbon atoms, and n is an
integer from zero to 2, with the proviso that if n is 2, then said R, groups together contain

no more than six carbon atoms;

Ry; is selected from the group consisting of hydrogen, straight chain or branched
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R23 IV wherein: R11, is selected fromthe group consisting of
al kyl of one to about ten carbon atons, hydroxyal kyl of one to about
si x carbon atons, acyl oxyal kyl wherein the acyl oxy noiety is
al kanoyl oxy of two to about four carbon atons or benzoyl oxy, and the
al kyl nmoi ety contains one to about six carbon atons, benzyl,
(phenyfl ethyl and phenyl, said benzyl, (phenypethyl or phenyl
subst i t uedhainbdkylgofopte onaiohty eightbstrbdrustenhsobenzile (engestkeylrand gphayylothe

o 1o RS e B s SR S SRR 3 4R L5 DA
car bon atesmpbasst fakweaasietiod ihdepbRBniy eMleaad b@tthé brosdicondenz eneikirg

is substituted by two of said noieties, then said noieties_ together
contai n ridaofk biamghedsehain alkybet H0e 8 abroty fqus cgdion catenas.f stigiaht iwBaigrasup

consi st . 2aho. [ :
benzyl, ?%ﬁenﬁ??g‘r{lﬁg{%é%gkJg%etﬁ%fb?&?ﬁg} él?lotz?]y#{)mf’pﬂ%gtrl\lﬁ O%Q{’R‘g{h fg% Bﬁ%sﬁ'w
subst i t uethat voleinrthe bpzemenialg iy sshshtdd hyt tea soch tbitibe tiranke mbizgedpgaihe
or two noieties inde endent% sel ected fromthe group consisting of
al kyl of CHET Y BRBLUT BHF é‘?f)%’l’?satorrs, al koxy of one to about four
carbon atons afach RaPGEBpendbitly dehtetedridm SR HBaS c¥efing BE s/ aRGIndrNg
is substituted by two of said noieties, then the noieties together
cont ai n rsanfhEd chaymalkexy of enaserrbaptdiagr carbon atorag dialogen,jagd isial @ y
sel ected : LSt d f : .

car bon- at cueneq SRUgLRYPLARID ab TG A Sallofi Gt P R AP ERB ok o o
and n i s Zarwitnthe gegvifor that i ntie 22thenissid R:hwomrsavgsiertdoatain fo moresthy six

t hen said I% roups together contain no nore than six carbon atons;
R12 is seﬁaécot“%&m? om the group consisting of straight chain or
branched chai rrglikemHR,RQWiréh 1, Isw@yctr@%]eﬁb&% ch®R3n CAFRANbLSHIO WEtha
substituted straight chain or branched chain al kenyl containing two
to about RreYise Aahorheat Bois hydregasi R« ithelkewh ofiangetat ablogt fuir arbed Fteromm

t he grou L%l tral ' ; [ .
cont ai ni R RAATREREHE Ghe §\dkBhHh ShBl PGl X ARG RE TR Rt ey

t hr ee t o aosttetsihydwayitaoyl, alkoxmikydmthemyne theadlkoxly raciatyadontaig dosree @abing

about si x. carbon at ons bstituted by straight chai.n or_ branche
ot ol R R B Hhe i sty Qs 2af Beisont e Sarbon 0w frp 3
sel ect ed drofridDE afd QAtR 1EONALSPrMGsPhatWEIYaRa cHbbRALABEN EHAIR), 40 R,

branched chain al kyl containing one to about eight carbon atorns,
benzyl , (PRI Ssmhy| teiakydsolarapyl growp wpetionplly fubsémied) withyencopr phesiay |

or two mor e Ry ARpeRTA Y ARt e Pheoirie ReRtC she P, B

st rai ght lydaixyallyl dfrcanchadutcfoai carbdkatbme;ont ai ni ng one to about four

carbon atons, straigh ain or branched chain al k ont ai nj ng .one
Lo about. Tour arpsiroi g ko PagaRte i Eyfede: Hidtaseth A ASH
t he benzesagohiafind, pheiyhshil sublsaehtdypHewdl Wikeéin iR RbbtRBent i RREctedFrom the
noi eti es together contain no nore than six carbon atons; each

R2 is i ndEpEnerssstine elalkdaf gne omouh foug carbipn aomsi dkoxigeiomede phgughqur
chain or Qprapches gﬂ?ﬁd’fog%hkﬁ%ﬂy containing one to about four carbon
atons, hal ogen, and strafght chain or branched chain al kyl containing
one to about fRaus selastebfromt thegrouprmdnsisting efrhyidrigenestrafgho phaie pobitaochzd

with the proviso that.i.f n i , en said groups together contain
o o o R ARy abitibe o Rk RET <BBp el bt rEP Shagh RS
consi st i ngamhedythiOPR, coffainhgddtie 16 Biddud f@kr chbanelead; chai n al kyl of one
to about eight carbon atons, benzyl, _(pr‘rég}r%yl)et hyl and phenyl, the

t

benzyl, (phenyhy &tslFrics frophigrous easistnget hssosey; #psighs ghain pr branched
substit Utc?ginoaﬂk 1NSnREREL IR T RbuPYerPOSo atEr‘gE AR &b rifted ﬂgﬁ ?%g%ﬂtclry

sel ected fromthhe group consisting of straight chain or branc
chai n al Kyincbéd cheen lbylaooainifipene to abhidera¢aoing, atehs, athghdin theaimstiarent is
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R24 is selected fromthe group consisting of hydrogen, alkyl of one
to about four carbon atons, phenyl, and substituted phenyl wherein
the substituent is selected fromthe group consisting of al kyl of one
to about four carbon atons, al koxy of one to about four carbon atons,
and hal ogen; and R4 is selected fromthe group consisting of
hydr ogen, straight chain or branched chain al koxy containing one to
about fomele@@db‘bnnath@wwmegtm& O%cndzlcsiﬂkyéwghmmmmthmeoto dhoah cinewdrbon

chain al k i n one, to ur. car

e ect e Fraiaih SR Bhabind AR o Bl S EHBT BB hanet ay FHGehS
branched ¢hni ér I:ahﬂeylbd 6lﬁ)eﬁi1 alkgl a@tﬂﬂmg tofie acbﬁmtut e cadoh @fond efdEglantlain
substi tuted stralg t, Cqﬁln or branched chain al kyl containing one to

about t erPcHARERA SHHb CRMAIES TG S FPqU it CAIBO SR RtISHe Btedhe
group Cons%‘a%th't Qﬁalﬁfmcyﬁﬁ&ﬁh K‘)hlalncﬁﬁ&ﬁ'l r&'oﬂtglrﬁrig 8o &8 aﬁmutten Satboh HBAL)
atonms and cycl oal kyl containing three to about six carbon atons
subst i t utwkergip the rsd:sgment:maaehcmd ﬂmmthme@m tmnnstatgkoyﬂ cystoatkyl nomginimge
to about tiuoelérto a at)ru .%n cg‘ atomsstarng gﬂ 1 cont lorn tére elfo Qalcn bg‘l keﬁ}ll
cont ai ni ng two FERTESPDSA 3T Shs CRREUBETY £ %G S CPRP g Afoms
chain or dmbﬁi‘tﬁthéﬁy ehraight dhhitedtbranchet etiait A1gyltcsntairingdiaub aben fswdamn

at ons, wher ei the s t uent |s selegted fromthe group c¢onsisting
of cycl oal kPP gt Vln@fl P iRAbPY Sk PO PiemsaplseRyalitd hergpy the alkoxy

cycl oal kyhoieQNEchkdihsNEnd {U 8ful RRakkon SomE AP aR AkQMRoisPRhtkitt G BY
strai ght chai'n or branched chain al kyl containing one to about four
car bon atabast sihgatbox gakisy acybixyelis! wherainahe agiloxyomeiboris atkensyloxy of two
al koxyal ktxlabm%; tc{%lborﬂ%lt( at+4< & )ﬁ%n%@}l&é/y?fcp tﬂg %fkh/lsmgﬁ?y %)%t ?‘Itljsool‘r';[e tcf) gbCB.lt six

carbon atons an ains o Si X

at onms; acoaktmxayabhy,| benagr epha:nplbmhyip D plyenyhi setdybenaylal(lﬁﬁnplyétmqufhehylo
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four carbon atons, and hal ogen; is. sel ected fromthe group
consi sting of alkoxy cont ai ni ng one RO about four carbon atons,
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i mquinmod or resiquinod. 9. The conposition for use of any of clains
1 to 7 wherein the TLR7 agoni st is im quinod.

to about four carbon atoms, haloalky! of one to about four carbon atoms, alkylamido
wherein the alkyl group contains one to about four carbon atoms, amino, substituted
amino wherein the substituent is alkyl or hydroxyalkyl of one to about four carbon atoms,
azido, chloro, hydroxy, 1-morpholino, I-pyrrolidino, alkylthio of one to about four
carbon atoms; and

R;s is selected from the group consisting of hydrogen, straight chain or branched
chain alkoxy containing one to about four carbon atoms, halogen, and straight chain or
branched chain alkyl containing one to about four carbon atoms;

or a pharmaceutically acceptable salt of any of the foregoing.

7. The composition for use of any one of claims | to 6 wherein the TLR7 agonist is
formulated as a salt of an acid selected from the group consisting of hydrochloric acid,
hydrobromic acid, sulfuric acid, sulfamic acid, phosphoric acid, nitric acid, acetic acid,
propionic acid, succinic acid, glycolic acid, stearic acid, lactic acid, malic acid, tartaric
acid, citric acid, ascorbic acid, pamoic acid, maleic acid, hydroxymaleic acid,
phenylacetic acid, glutamic acid, benzoic acid, salicylic acid, sulfanilic acid, 2-
acetoxybenzoic acid, fumaric acid, toluenesulfonic acid, methanesulfonic acid, ethane

disulfonic acid, oxalic acid and isethionic acid.

8. The composition for use of any of claims 1 to 7 wherein the TLR7 agonist is

imiquimod or resiquimod.

9. The composition for use of any of claims 1 to 7 wherein the TLR7 agonist is

imiquimod.
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