TREATMENT OF BLADDER DI SEASES W TH A TLR7 ACTI VATOR Cross- Reference to

Rel ated Applications This application clains the benefit of the filing date
of U S. appl@adpen Serial No: 61/026,999, filed on Febrgang2009/02008, the
di scl osure of which is incorporated by reference herein. Statenent of
Governnment Rights The invention was nade, at least in part, with a grant,
fromthe Governnent of the United States of Anerica (grant Al 050564 from
the National Institute of Allergy and Infectious D seases). The Governnent
has certain ri gAREATMENE OFBEADDIR DEEASESWITHM JLRH AGEEVATOR been

| ear ned about the nol ecular basis of innate recognition of m crobial

pat hogens in the |last decade. It is generally accepted that nmany somatic

cells express a range of p Mse-rReferenmngrelawdAm&@is t hat det ect

pot enti al pathoge i nd tive i st.em (Janeway et
al ., 2002). Theso Thitak ﬁ&? é‘v@td’f%b"‘ &Pﬁm ERPHRETD bl 2
conmponent s te$d'mﬁNﬁ.a&1V02gQB9 atsamn Edbadrymlzeoa;kt&rdlgwsmeromh(cméVPS) Exanpl es
of PAMPs i ncl ude eﬁagdoql cans, .|l i potechoi c acids from gram positive cell
wal I's, the sd&‘é?rp‘gfﬁ Off% comon in mcrobial carbohydrates but
rare in humans), bacterial DNA, doubl e-stranded RNA from viruses, and
glucans from fungal cell wall S. PAI\/Ps eneral I rreet certain criteria that
i ncl ude (!59 their expression 4 fehthei r manmal i an hosts, (b)

conservation of stfue%ueﬁeomgsq&aﬁetmawﬂﬁa& @n@& gﬁmp@&nhagmemﬁ{éﬁ (c) the
capacity to stinulate innate imunity. I’-11 ke Receptors (TLRs) have been

found to pI ayofaheEnpitadaitatesifdmagice (Ealt!é\ﬂ@%)ﬁﬁ‘bfroﬁfthmmalalnﬁlmtn ofhe early

response - eC A £en manmal i an
TLRFs) and a nu ér%bbr?h eg{l(sﬁe%%ﬁ?es# Lﬂﬁgogg%heﬁﬁ}agg%m%g%@ Ifﬂ-r exanpl e, TLR7

and TLR9 recogwéntienand respond to imiqui nod and i nmunostimul atory CpG
ol i gonucl pptides (1SS-ODN), respectively. The synthetic

Background
A great deal has been learned about the molecular basis of innate recognition

of microbial pathogens in the last decade. It is generally accepted that many somatic
cells express a range of pattern recognition receptors that detect potential pathogens

20  independently of the adaptive immune sysfem (Janeway et al., 2002). These
receptors are believed to interact with microbial components termed pathogen
associated molecular patterns (PAMPs). Examples of PAMPs include
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.



| mmunonodul at or R-848 (resiquinod) activates both TLR7 and TLR8. The

di scovery that endogenous |igands as well as synthetic small nol ecul es can
acti vat e wenb@/09965LR pat hways has generated interest i nPChasde@wsbapnent of
new t herapeutics for diseases related.to the i pmune response.. TLR |igands
control the acti VJS‘FSWC%‘F% i’tieﬁg?ﬁeﬁ?“éélémdisﬁﬁweléﬁ ynthefic q‘?}ﬁ“l“kﬁs dendritic

cell's, by trigQgativag deRsih TURBatwaY$ B3 PReRAEd Mterbsd &l e U@ lopRrengubat i on of
t he expression of HLA and costinmul atory nol ecul es_and secretion of

pr oi nf | ammat dP§raRsptiewdordissases felpied o tingmmygpe respogse. ThR ligands sopiiobRe o

(Stanl ey, 200g}vandhiok fntikbR &ge&%a@usgﬂ phifichihAdeRdrif CRIY kigheARAtting cascade
(invol ving the adaptor profel n MyD88, the transcription factor NF-kB, and
pr o- i nf | arfimat Datyratipeipregrank ingludigupiegidatipn ottbe exrirgssialof HLAwad tend to

produce cert at#o@thlﬁlﬁﬁ{y 15%1%0\3%%%9 ls&:retiglé %r?@ﬁg&lggﬁr}g&?@#,nﬁcpﬁw hantly on

the internal taces O osones I n and B | ynphocytes
(in humans; mUbe, int2,apbdENes (Baplep280)LR7 and TLRI). TLR3, on the ot her

hand, is found in ful | ood nonocytes (Hornuyng.et al., 2002). \Wile
hon st s of TLrs U DR sEotrERISEHES Sedvanvp it paigide @PPFiEPhas  been
limted by sigRp®fhoeiSMyDB&taskrinecription faeloe NFkB Al prpShRdthbatoiysper si on of
proi nfl ammatory cytokines. Therefore, the mgjor in vivo applications of

TLR7 | i gaHls for pekinesy, cerpn el Ypesdgdite eRdugricerrp AILRsrFot SkamRlgor agent s

or as i mune o PYRAMIRI &b Bfuh& PreldSthinBAHSSnlthéinte¥ndl Pac8dSH dnd kAR int | €S (Anbach
et al., 2004; Hemm et al., 2002). Summary of the Invention The invention

provi des a nedendatic esils (IMes) ppdBtlyraphocyies Gupsnanscnelse BlagwabEct aRes? and
| nfl ammat ory gg&ex_ﬁr[h@). riiRs WraAfdiGther Hand] is folui imhiah biRbd MbRbdykdsS OF

overactive bla . e nmethod 1 ncludes the admnistration of "a synthetic
TLR7 act i vat oiiofevge st at, 20420r nul ated to optini ze concentration of the

synt heti c;JLR7 agQopist.J.0: r 2 . . nodified to
optim ze %:Soncent rgﬂuﬁlaég S%EZT?;%?%EE égpqlgﬁseu\gg%ﬁ#g?élﬁnﬁel?hgﬁg}lgdder mucosa
ver sus t he bllomsdlimited bysideleffatisgtleted tb the tdleasnantdsestemicabspamsivn of 0 opt i i ze

concentratio ”pr8fnﬂ££‘1&a?o¥§‘ éyrtlﬁctilile%. ’irhl‘e|r%7fore, the major in vivo applications of TLR7
ligands have been as topically applied antiviral or antitumor agents or as immune
adjuvants injected intramuscularly in small quantities (Ambach et al., 2004; Hemmi
20  etal.,2002).

Summary of the Invention

The invention provides a method for the treatment of superficial bladder

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



agoni st in the bladder nucosa versus the blood. For exanple, the synthetic
TLR7 agonist is formulated, nodified or adm nistered in conjunction with
anot her tweavmaesoso as to achi eve a bl adder nmucosal cearasketdarm at

| east 2, 5, or, nore, e,q., at st 1 i h| her, than jn the bl ood For
exanpl e, if cﬂﬂc@ﬁf?"é‘?f‘g‘fﬁngﬁe laﬁ L QHEDS'{ oytHg, O@ﬁ%qﬁf’g general |y
in the range ghbcibfedt, (AOTDM 5gbnab@uamméﬂ\&a c@ﬁyaﬁ&mmumsy appliche bl adder
are about 100 nM to_ about 10,000 .nM In_one enbodi nent, the TLR7 agonist is

admi ni st er ed VHROURG GHEFPBIEIGHS RARERIATIelectRRIFItion ot PherrlesiTrally based

el ect r omagnet jiGo GafleR} e@hides, RcBIdhEAREY MkdsRA, Hlo@l Bﬁrsxcgll ®BfdsiohCB! | y based
drug delivery technl ques, 1ocal chem cal abrasion, | ocal physi cal

abrasi on, o dswpitpe blagider perangelility arien albiong Pl}lb%hmpmethe TLR7 egani$ifoodi ment ,
t he TLR7 agon G to
enhance per méﬁﬁﬁsﬁ§£§fﬂ%ﬁ@&?gﬂg¥dtgﬁ%{a lnﬁ@?%é%“?ﬁ%?%d%%m&&i%ga In one

enbodi nment , thwm‘ELRr@sgdmlﬁaddetamioosanlhane mbctdluamahe TR agongsty ugat e t her eof
has enhanced S ke, for, inst resul t of rticle size,

i nduces recep{e ‘%ﬁarﬁ&?tilh%rl zralat(fooﬁlga ﬁhcf eo?f‘lase @S?O%aflj‘sl tglfeggod rel ease. In
particul ar, | ietahceaasd réadlt dflpamﬁle'ﬂzaﬁndﬁays xdc@tdmiulﬁthzﬁﬁcm;emd/mel | -matrix

interactl s t hat ere UII’ ro h and surviv mal i nant cells
and may | uc%roﬁ’ﬂﬁsp'{"&‘isga efi \A%'E}ﬁcal atcﬂ?éat‘PBroﬁ%{‘g% i opd] dl? Ponj ugat e
has enhanced m@kaﬁ@ycemﬁa&uﬁ u@er@dﬁbﬁmmmeqngreﬁlfwgragmhahur(/neltoff ornul ated or

conj ugat ed) , ? as determned in vitro or in vivo by cytokine induction
assays, |ow sié igapicells A mayinduse apepie§is.  as det ermined using in vivo ani mal

model s and i ntravegiohakmBédifbilShe fRm@latictEdr c¥RjuYate RRGhRIncapdtemRy oved
activity/safety ratio, determ ned using in vivo ani mal nodels and

i ntravesi cal WiswEirerrespoeding HeR7 saonit (Phfogp@atsdpbeaningatd). ¢Be aTLR7 agoni st

may be - fofgrul a&gehifia ifs DB H divo BRIidiifedndiRtiGPask s %Q's%téﬁlcsys'[ em c
absorption, e.g., by dispersion i'n"enul sions, encapsulation in

nanoparti cl esdlémbuﬁlq;seﬁess deiggepimed asing in vive aman@prmdsisenrbgiﬁeveswaMCr ystals, or

chem cal teth tion

Serial Nos. g@%ﬂg aggslﬁ’e%%%%g‘g%pﬂo 0/ 88&%%&& 8 df%gﬁagghéﬁ'\?ml ch are

i ncor por at ed byoalefn@heﬂdfésmémmaméslqahom@eréwbbtﬁhmt a TLR7 agoni st for use
in the invention kﬁson]; gﬁlgwix%erlt, 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 10/824,833, which are

incorporated by reference herein).



wherein Rl, R2, and R3 are each independently hydrogen; cyclic al kyl of
three, four, or five carbon atons; straight chain or branched chain al kyl
cont ai ni nyoan®/messabout ten carbon atons and substit ut egCstusasoghvorechai n or
branched chain al kyl contgi nin t o .ahout ten carbon atons, wherein the
substituent is sel 8‘{%‘3“%@%“&%%&%“‘83?{5‘}%&tﬂgme;?nw&l%gﬂﬂkw Itont ai ni ng
three to about six carbon atons andﬁvcl @al kyl containing three to about
si x carbon atons substituted by strargh¥ chapp or branched chain al kyl
contai ning one to about four carbon atgns; fduoro- or chloroal kyl
containing fromone to about ten car as and one or nore fluorine or

chlorine atons; straight chain or br ¢dd ‘HhaRh al kenyl containing tw to
about ten carbon atons and suzst'tu 5 ght chain or branched chain

al kenyl containing two to aboyRr? bon gt ons, wherein the substituent
is selected fromthe group consisiingAf cy®oal I@{I containing three to
about six carbon atons and cycl oal kyl containing*three to about six carbon
atonms substi twheedn by strai ght chain or branched chain al kyl containing one

to about four carhgn .atons; hydroxyal kyl qQf .one to abqu i X carbon atons;
al koxyal kyl wher eilyr h%“‘@%&%f”cW%P%Pﬁg‘ﬁﬁﬁ‘é(f“ﬁ%e%ﬁ%CIF&ﬂ%(in%ﬁ‘%’mFofgw’car bon
atons and st heor@vk yarbsiterhy: seoipktRhAS oPH@ndhed SlR@ilkslicsnta e & 4Y3B6

acyl oxyal kyl wherein the acyl oxy noiety is al kanoyl oxy of two to about four
carbon at ons & C%Mfmw,suzfﬁ&t@wga@b@ﬁm&aP@pgheé@mlaml @HBINRE about si X

carbon at oms, on@itd dboluf¥en BArEH &6, RAkred e SibSHuatkydelecRl B dlygﬁdﬁ, al kyl,

al kenyl, substituted al kenyl, hydroxyal kyl, al koxyal kyl, or aCé@oxyalkyl
group does ndDHEAE ofcyclnalky] eantaipg Sugsde phaut sy cerhebyamasaheysleatiel directly
to the nitrogefaifithrel &S sif QAL ¥t Y bhairs @ yl,
(phenyl ) et hyl o.ra Egenfl 's_ubstsiltuent ab(alrgstr\g c%‘%t%%aﬂ%?msu}gstﬁbg?ggé%n t he
benzene rikhg dginghe! enntaimpg onsi te aba fdun darperratems; fipome bedtlardalkylom t he gr oup
consi sting of f ' . _one to
about our cnrRamtie Sm BRAe s LoR Rt onk Ay Bk B oBUFE BuBt B €0
benzene ri ng atens shaghtchaie dr tryndhedclain akengll coptagtingetwo to hleout tehearon et | es

t oget her contgj . Qiara i rb t . RX erein i's
hydr ogen or aaq%gsr%@ﬁgﬁgsglrﬁ%on S%R?&hﬁ%%rﬁ%nﬁ]eeﬁgﬁ%le%gnﬁﬁ%%@%? rtlw??yféll s hydrogen
Rx i s al koxy abbutgerecartmnalbnmi, wherein tiasubstituent is selected from the group consisting

15  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; 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; acyloxyalkyl

20  wherein the acyloxy moiety is alkanoyloxy of two to about foﬁ 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 acyloxyalkyl group does not have a fully carbon
substituted carbon atom bonded directly to the nitrogen atom; benzyl; (bhenyl)ethyl;

25  and phenyl; said benzyl, (phenyl)ethyl or pheny! 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

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



atons, hydroxyal koxy of one to about four carbon atons, 1-alkynyl of two to
about ten carbon atons, tetrahydropyranyl, al koxyal kyl wherein the al koxy
noi ety comoanesmesse t o about four carbon atons and the ablrmszomjoemyl

cont ai ns one abou four c -, or 4- i d and with the
further provi 482 K& %étﬁmﬁzﬁ@?‘aw ﬁﬂ%l&%ﬁ?ﬂ@bﬁ&alﬁl 63/ ndoget her
form a tetrahyghefeprdns thitrwdieh RO RthyaRatd N, 8 4iksky dtined YoubfolP&irin nor e
substituents independently sel ected fromt he group consi sting of hydroxy or

hydr oxyal kyl #fmsiydrosyalkexytof peie abei b carbematomsit I-gkyivl oftvaitmakeut br anched
chai n al kyl cRalaiBi Agm r{@tréhcon Rhilyl SIGRYa AR HE TRoxShbRHONT chain or

branched chai n hydroxyalk ning o ut Si X ‘carbon atons,
mor phol i nofret P@ﬂtamimlm!g/dtbou( foheeayoneatdmys| anérﬂu: qﬂtyd;miety ¢dntainseme yd qbout
(phenyl ) et hyl n bst i iyt ed.on the
benzene ring EO%%Q%%émégél%éc%Hg’%rominp%gl%%ﬁlgtﬁ%ﬁ%os‘lﬁésé)t%%wm? St% |,
met hoxy, or hedrbgenirbodkJRER| Big R,Xﬁogwharfemna E&a}@:ﬂ%fﬂ’&nﬂrgeouprwﬁaﬁment | y

selected fromthe group consisti hydr ogen, . al k one to about four
carbon at ons, ‘%’ﬁ tH%fi W“SI‘PBG Q'LFBg'tels{‘]%f‘BHmBH@ﬁ@ﬂnd%]éﬁsélie eq ﬁ%mé‘ﬂﬂa%rf"i‘& uent is
sel ected froméﬂaﬁu@gmdmp&m&@amo%moa@fmtq&ﬁcmoﬁmams four carbon
atons, al koxy of one to about four carbon atons, and hal ogen; X is al koxy

cont ai ni ndd one t o HBight chemar beaelsdishamn alkyl coataining ety pbah ek carone al koxy
noi ety cont ai REmeNGaizh ARAWE bfaRtHed %ﬁfﬁpﬁfhr@i)@ﬁ&l &ﬂ@alﬁlﬂgo@ t§ ¥bouT Bk €T Y

contai ns one to about four carbon atoms, hal oal kyl one to about four
car bon at ons, C%b%yqt%ms Mrmméménﬂh)tlﬁéna{lmheng})@mﬂ a@énh@yhghedmzytl,o about four

carbon at ons, (IR &3@@@@@&%&%@ WBgs i s&b@&tu%ﬁt?)ﬁtﬂ}ekﬁé% Lifig al kyl or

hydr oxyal kyl our car 8n ato azi Bf one to
about four cabbmmomctedlfronvhpmhp paaisiing ofithethydj methérey, at lb}dgewol ety

akoxy. of hal o; - GRRHGSBRER RELRER: ardipafent b 3R Fom bR iy
hydrogen, (G edisistihgkafihydfogelr, @bky(@one fgbahidyir, caﬂﬁaﬁﬁﬂisybhenyl and
adamantyl (G - C@stltutex phenyrnwﬂergm the sul)stltue%t is sealectecf) E(I)JIL]cthPe g}ll'oup consisting of

alkyl of one to about four carbon atoms, alkoxy of one to about four carbon atoms,

and halogen; '

20 X 1s 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,.s alkoxy, or halo;
nis 1,2, 3, or 4; 4
R® and R® are each independently hydrogen, (C,-C¢)alkyl, hydroxy(Cl- '

30  Cg)alkyl, adamantyl, adamantyl(C,-Cg)alkyl, amino(C;-Cg)alkyl, aminosulfonyl,
(C1-Cg)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 I denote an optional

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



(C] -Co) al kanoyl, aryl, or benzyl; or Ra and Rb together with the nitrogen
to which they are attached forma pyrrolidino, piperidino, or norpholino
group; theodashmessbi nes in the five merrbered ring of foﬂ)(ﬂlﬂu&ﬂo%m@te an
optional bond that connects a nitr the five ne re to the
carbon that %B’%W/g}?ﬁwf’l‘l‘@m?% |ﬂ}erfgvg Sfedt”ﬁg ﬁ“fj\)”éle?rgﬁg’(?f‘ § plr?s ‘Q‘: and when
the bond is phw&eaitor RiddbEE,RL or R3 is absent; or a pharmaceutically
acceptable salt thereof. In one enmbodi nent, t he synthetic TLR agoni st

conj ugat es for us@r # Rbarmaceytiealy gecepiableisalt thasseht i on are t hose discl osed in
PCT/ US06/ 032371, 46, o Bedat, neynitBE CTLR 8 dn&@wmaége&ubymrtﬁé erence
herein. In one enmbodi ment, a TLR agoni st co at es use in the nethods
of the inventmghodsof ﬁleemme @PSQ‘Q}W\QSP@m(HdT)/gSW@}@ﬂmtb@‘ilSCl(N“E?rOfCR'
wherein R |s ﬂgg.g ut.e L] ed al kyl,
substituted erogﬁiS Pa%l unfsetrj gﬁ%ﬁ‘%‘eﬁ“ﬂ‘é?g‘ﬁgﬂwﬂgﬁ g&ggt N, t he
dashes (- mmdjuga'eefoomeumﬂmlmdbhnddgfthvxmpmqnm mhunpquhéobfondulbélmeen Y and

t he car bon mar ked by an asterigk |s a doubl e bond, @ is not present; when
t he bond between QL and the c&e n megked by an asterisk is a double bond,
QL is O S, NY1, O NNY2Y3; and en t/he bond between QL and the carbon

mar ked by an asterisk is a si ngd h i s hydrogen, cyano, nitro, O Y2,
S-Y2, NY1Y2, O NY2NY3Y4; wher ei i S/ rogen substituted al kyl,

unsubsti tuted al kyl, subsgit Ncyc'NoaI kyl, unsubstituted cycl oal kyl,
substituted heteroal kyl, unsubstl t ut het er oal kyl , substituted aryl,
unsubstituted aryl, substi t ut ed heteno bgpi tuted heteroaryl, -
C(=0) - substituted al kyl, -C(=0) - unsubstlltﬁxal kyl, -C(=0 O substituted
al kyl, - (=00 unsubstitut ed al kyl, cyagb, nitro, hydroxyl, or O Y2
Y2,Y3, and Y4, are each independently hy&bgen, substcyuted al kyl,

unsubsti t ut edwrdrkidl , substituted heteroal kyl, unsubstituted heteroal kyl,
substi t ut 1eod

X is N or CR* wherein R* is hydrogen, halogen, substituted alkyl,
unsubstituted alkyl, substituted heteroalkyl, or unsubstituted heteroalkyl;
YisSorN; l
the dashes (----) indicate optional bonds; wherein:
when the bond between Y and the carbon marked by an asterisk is a double
15 bond, Q2 is not present;
when the bond between Q' and the carbon marked by an asterisk is a double
bond, Q] is O, S, NY', or NNY?Y?; and
when the bond between Q' and the carbon marked by an asterisk is a single
bond, Q1 is hydrogen, cyano, nitro, O-Yz, S-Y2, NY'YZ, or NYZNY3Y4; 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)O- unsubstituted alkyl, cyano, nitro, hydroxyl, or0-Y?;
25 Y? , Y3 , and Y4, are each independently hydrogen, substituted alkyl,
unsubstituted alkyl, substituted heteroalkyl, unsubstituted heteroalkyl, substituted
aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl;



aryl, unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl;
Zis O S, or NY5 wherein Y5 is hydrogen, substituted al kyl, unsubstituted
al kyl , suwetnavumectohet er oal kyI unsubsti t ut ed het er oal kyCr/usedoidrat ed

aryl, unsubstituted ar stituted heteroaryl, unsubstituted heteroaryl;
@ and @B are eacl?ﬁsﬁbép%rﬂ\zgn‘f"‘%felﬂydﬂ%‘@’éf?ge’édb otk allyl aogwhstituieds ubst i t ut ed

al kyl, substi{igf1edinéified Ratsiky), 4RSBIRRtddHARA1IRE sEbBRlidddryl, substi tut ed

aryl, unsubstituted aryl, substituted het er oaryl , unsubstltut ed heteroaryl;
X1lis -O, - smsubfﬂwemotl subsstitutedh heteragyah unsebstiteed heferoargk subst i t ut ed

G -ioal kyl, or t Hegied forma
het erocyclic ri ng %%Qats ??ﬁ?ggﬁ%etgﬁl%%é %%?%%&g HI S ﬁyé“r&ogen,

(G - G o) al kyl alkdygubstituted beferpgkylCimsybstikydd he@roallyhrsybstitwsed aylbst i t ut ed C

-ioaryl, Cs™heter eterocyclic ring; each R2 i
i Indep)éndentl %&&ﬁ%en&ﬁ sdﬁgt“? #ﬁ%ﬁer)"y'&ﬁg‘?s“ fﬂ%gé ﬁ?‘?f?éﬁi’l(ci e g) al kyl , (c= e
6) al koxy, substit X'ad-Q-Cs-G&)HRkoxy, -C(O)-(C i-06)alkyl (alkanoyl),

suc(bg';l Egt gdo 32 C f“(‘;‘(@ E}—&(‘& g&ﬁ)ﬂ}sgmt%&‘% yI éaﬁ" Ken substituted

(al koxycar bo nmgéthersubahé hittb g atdzh EInPofch a hétbgodydi Iring of\R&l%kaclmte@( 0) NR aRb

(carbam)yg} - O C(O.NR aRb, (CI C 6)al kylene-NR aRb, -(G-C

6) al kyl ent? c(k9f ‘NF?Y& “nﬁaalo nitro, or cyano; each Ra and Rb is

I(gdegg)ngetntly Pidlrlggﬁ%ydré%x @.4@&)&1&# mgan@g,y@ oﬁﬁéqud .qoarycl:8 o yol oal kyl (C
et er oal ky g cycl oal Ky

i - C6)al kyl , mbstmetyégimmwcs 9lr?§ﬂ9¢df<lﬂ ers@stsytad Eypheteaqcyphc agy| (G - C 6) al kyl,

Het, Het (Gi-C 6) aéagli/k’1s%def;éﬂde&ly®yﬁlloi§91¥y@ﬁr&qrbgklk})i"%%f)ﬁinﬂe& he substituents

on any al kyl, cycloal kyl, heteroal Kyl, am no al kanoyl, aryl,
het er var yl oeclfcs@aélfmymnlkgmawam Enonikonor SPeCyComtid 2 34" 5. or

e (RS

6al koxyCi - 6al suc
pi peri di nyl o*rC(%(Cdﬁ@io)am;U F(Olﬂ'H mayﬂoxyl)(’éc(@OéCbGS)dlkmlr(aEkacnﬂiomd),gr oup;

substituted -C(O)O(C;-Cg)alkyl, -NR°RP, -C(O)NR®R® (carbamoyl), -O-C(O)NRR,
-(C;-C6)alky'lene-NRaRb, ~(C:1-Cg)alkylene-C(O)NRR®, halo, nitro, or cyano;
each R® and R is independently hydrogen, (C;-Cs)alkyl, (C3-Cg)cycloalkyl,
20  (C;-Ce)heteroalkyl, (C;-Cg)alkoxy, halo(C;-Ce)alkyl, (C;-Cs)cycloalkyl(C,-Cg)alkyl,
(C1-Ce)alkanoyl, hydroxy(C;-Ce)alkyl, aryl, aryl(C,-C¢)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  or 6) hydroxy, C,salkyl, hydroxyC, salkylene, C, salkoxy, C3.6gycloaﬂcyl, Ci.
salkoxyC,.¢alkylene, amino, cyano, halogen, heterocycle (such as piperidinyl or
morpholinyl), or aryl;
X? is a bond or a linking group;
kis0,1,2,3,or4;
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.



kis O 1, 2, 3, or 4, nis O 1, 2, 3, or 4; and R3 is a macronol ecul e
conprising a cell, virus, vitamn, cofactor, peptide, protein, nucleic acid
nol ecul e, wbizpdsdoodsead or particle, such as a polystyreneChasdo0o000771
nanoparticles, or a dendrimer; or a pharmaceutically acceptable salt

thereof, incl udi nd?RY&FabdEnentdhesypthetic THR7 agrmt farwpr in thareelgdiohdei ¢ TLR7
aggn:c St Ior Uﬁe?dtlenH&ﬁld@'ﬁ%jrﬂﬂﬁﬁo&fortrﬂlﬁlﬁfgq_ﬁﬂtof ﬁﬁq{ljl?%uggb?gﬂ@}rqlfnl Ingns or
nmodi fi cations of imquinod, e.g., , resi

pr op| rimne, W©fq@medsbrapiprpinggprApisimine, syetherdd R7agoristdevely asbesei n U. S. Pat ent
ZOQ ?sgbgg;dﬁg&g) hﬂ?ﬁ(fl&%ﬂt OPB@§?13xyedhox%€aq IR Nt Acd lUéﬁtz)guS(ZagOa
whi ch are § ncHBPIBR& (2906 y.81, €3-bengpleRehyuizoe-2+(2- mlethoxvdﬂroem)ﬁdmm@ thhat i nlcl ude

i mi qui nod or afmini strati n tion, the invention also
provi des a ph‘gl?cif%sceu |cléﬂcﬁlcorlrnp08§p°trat% YCIS#%‘?’HC% \ilo e ?rcf’etrafg?"‘%ﬁ%éorrpound of

t he i nventi oninclade mlmhmbdramemq\mmﬂla&mﬁ@s@ﬁﬁéxabl e salt thereof, in

conmbi nation with 3'}’ (Erma euti cal accept abl e diluent or carrl er. Further,
the invention provPaddtiop E}’r‘? Yrat 1?°c%ff“" SrARerpacsHIcaLIAEPeSARy  he

conmpounds di s¢dnfrieig REIkSH Bnd ddnpRGR dTahd @entioh, br @tphfnakd@eallydet dptadne er
conpounds, I n one enbodi nent, the invention ﬁrOVIdeS a nethod to inhibit or

treat a blQdd@ft theseafyip cambinptipngvidya phaamacqpticglyageeptable digshencamiery | a hunan
patient, by agl¥ngi %Ieeiﬁ\»eago@aoeiﬁése&gﬂaﬁﬁac@&%ﬂéonﬂ;oS@OJ LRpAgRNhSt that s

nodi fi ed or fornul'ated, or adm nistered in conjunction W th another

treat nent. Pa%qnmtlgdStdoscl@éedtlrem aPombiiatiorewish pthar knowetanti¢astered t o t hose with
non-invasi ve bl.addef, cancer, interstitial cystitis, cervical dysplasia,
metastatic lung cancer, relapsed/refractory superficial bladder cancer, and
anal intra-epithellhahe erabndimernt,ghe mlvexalnypmvehe@piemtiit@mbrbltmop#tast iC
conditiony¢dh apeutic
agent, su%:‘ih aﬂ;ladbd%r g%&%ﬁ@‘%g %I%él{jilg(grﬁérolggl%ae oa;l eaé 01g‘neatnepr tlé&%rgt her drug

del i very devi zdanmﬁt@nng astfEote, aniduntacrfsrtTItdegomytsthattls sodified onfvonulated,ni cal

syndrome in f c?r%ln?nsxstgr {nac%glj%étlzo%dwlgy another treatment. Patients 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 neoplasia, 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 provides 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 mammal, e.g., a human patient. The method includes
locally contacting the cancer cells with a compound of thé invention, or mixtures

thereof, in an effective amount.



frequency and dysuria. In sone patients, the bladder is infiltrated with
mast cells, and the urine has increased substance P, suggesting an allergic
conmponentwoO3vesavpdsocat i on of patients nmay all ow for a tacgaiseavo@at ment of
a specific TLR7 aqonist. faor interstifial cystitis. The invention, also

provi des a net hod%&déh?&ﬂ?@rﬁfﬁltl‘?w&a%‘?prf’ﬂﬁ%*ra @%‘S?%E‘-’lr PAUCIRE ARARIOSISn need of
such therapy. orihduciiceR dedtinfl ddletm al Rahhlye 0ahithal Rikibng TB nRfhbect i ve amount
of a conpound of the invention to the manmal. The present invention al so
provi des a netRdesigpiagtingamrgely laemilyin viie mith e spmpeusd et Bie ayeaton ghcer in a
mamal , e. 9., nBalRbrebR i Hmoud BB Sntal&d éﬁ:@ﬁt%sik.@@@ll'déatﬁ%‘@h@cu ng the
cancer cells with a conpound of the invention, or mxtures thereof, in an
ef f ecti ve anow@rget¢alls.addi tion, the present invention provides a nethod for

I nduci ng apopt osi | | ' l.s i1 t{i@&ﬂ g., a
human pati ent. Thzrh%é’tthgﬁvgdﬁféﬁg&gksdeggn a??f]éllgr]lfapﬁaer%gfte&gél S 1%%:“5 ?§/ In vivo
with a conpousginisitha ducenpeptosioor, agents thakinhibér trbe centdin types efivasmenunt

effective to ephance apoptosis.or .cell death jn the target cells, Thus, the
Cnventi on pr ovitaBags dRaRRdEn i oEEcampoatn Actortemh s toniidasdt agan: &

t hat i nduce athefiventich a9¢ usefie ff inhibhat treddbadeed Also proeidéd B atie Bk of thgpes of
cancer, optionally in conjunction wth other conpounds. Accordingly, the
Compounds br Fampoladsiy AR AT of f megBAma AR PPUSHS G SOt A o

provi ded is t&arddb&rain tite of@pguUNds for the manufacture of a medicament to

enhance apoptosis or to inhibit or treat certain types of cancer. Brief
Description of the Figures Figure 1. Exenplary TLR7 agonists. Detailed

Description of the Invention BefefDidckiphsn e FabdreiM Ng definitions are
used, unless otherw se described: halo IS uoro, chloro, brono, or iodo.
Al kyl, al koxy, al Kdgsre - Breyplgny TIRTagopigtot e bot h strai ght and branched
groups; bys reference to an individual radical such as "propyl"

Detailed Description of the Invention

Definitions
The following definitions are used, unless otherwise described: halo is
fluoro, chloro, bromo, or iodo. Alkyl, alkoxy, alkenyl, alkynyl, etc. denote 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 hetero_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,



enbraces only the straight chain radical, a branched chain isomer such as
"i sopropyl" being specifically referred to. Aryl denotes a phenyl radical
or an ortwof2eeadodsocycl i c carbocyclic radical having ab®at/us2ee/0b@7t en ring
atons in whi | east one ] ' mtic. Heteroaryl. encgnpasses a

radi cal attag@g%&wrgﬁlée’ F‘%a'ggrggxdjﬁﬁléﬁage%ﬁgg%% OYar &fér% &éclergi ng contai ni ng
five or six roartgxgiocdeii, swatixil 5,23 taahyiasibapinatine-dearbboylicacid, het er oat ons
each selected fr t he group consi sti of nonperoxi de oxygen, sulfur, and
N(X) wherein B‘Emicﬁfg]ﬁlb‘?eﬁ‘%%‘flgicweﬂm%l@ £y I{g'fﬂ'l,’enﬁ gwpylg%amﬂé’nzyl , as
wel | as a radjhedigloéind Propatghiplfcesarddkiay,Ghi eenhﬂitﬁE@sMS)l. Thefermyét ei ght to
ten ring atons derived therefrom particular|ly a benz-derivative or one
derived by f(FOMREses naumhendymatural piinoReids hearing a coryeptions! #yI@ne di r adi cal
thereto. The Jr&EMngd BChdtyl BPbeh bk R&HEH ERENLE SRl uhethidues of

t he natural aﬁrrﬁ'no a%%?&fsi}qu’g.tyAl a, Arg,}%&Asn,ﬁ?&gp, Cys, Glau, dn, Gy, Hs,
Hyl, Hyp, He,amisgacidspsotegied at tigrarbopy termius (e.grtas a (Fr-ps)alkyk phemyborval ) in D or
L form as s Jra 1, N ' | ne
phosphot hr e\gﬁ%ehzeﬁ sﬁﬁrr(yg% (&)t{eylr)roagimrale, e%%bgé%rg%lﬁe%g@ ﬁglg@ngrg@écg@glg@%l ut amat e;
hi ppuri c aci carbozsy pieyetting grdapser@knoparth thoyd skilleddn the astt(8¢d foegxample,

1,2,3,4,-tetr i soglui nol i he- 3- hoxvli ¢, aci d,., peni ci,l L amne
or i thi nel® i LI Rae T itg O Pl Ryl g Rl ne
phenyl gl yci negfepemogsatited thglein)i Aa améaractisdian de liaked tb @tetrehaibgdrgfyci ne) . The

termal so conprises tural and upnatural am no_.acids bearing a

convent i onal ?QHPHBH%&%?‘EB’?Q Intgmfj?’lb cqrRoxy termipus, {fie ag}mootgﬂlfwso%/car bonyl ), as
wel | as nat urtalougtinshylbiliea cotivahieMiPolid ofsttalEm @it MuEIC A tbrakarhle, tedudoky t er m nus
(e.g., as a (C;lﬂ\ﬁc | al kyl , phenyl or benzyl ester or am de; or as an

- et hyl benzy!S% "béeﬁxsmé"her sui tabl e ami no and carboxy protecting groups
are knownist 0 t NOSerhs kdril "edli-lilie rbdeftoR! (TLRPELert &F 2 M¥ABRI o a fam¥y of G €ENE,

Protecting Groups In Organic_ Synthes]s; Wflé{—‘r?}}/: New York, 1981, and
references cifee@irhBahing to pathogen asgcipted malegylan patterpaBAMES) adfasiliig nder of

a conmpound of anfiRintib feshorsé UMM MAE TeAMRA¥Yalhe TARE UL knbRWE, SN TR L-Er M nus,
or through any other conveni ent point of attachnent, such as, for exanple,

through the st fur of cysteine. The term"toll-like receptor” (TLR) refers
to a nmember of a faEidh "@i-like receptor agonist" (TLR agonist) refers to 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 like. The
pharmaceutically acceptable salts include the conventional non-toxic salts or the
30 quaternary ammonium salts 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



receptors that bind to pathogen associ ated nol ecul ar patterns (PAMPs) and
facilitate an i mmune response in a mammal. Ten mammal i an TLRs are known,
e.g., TLRvO20@®/09%5¢ term "toll-like receptor agonist" (PCRusg@miosd7y1refers

to a nolecule that .binds to a TLR and ant agoni zes the receptor. Synthetic
TLR agoni sts AP cHE ‘bsﬁ?r%’(‘fo?ﬁ%%%&éaleﬂ?\if'érﬁggnﬂ%‘ﬁipé‘ﬁ’@aacﬁc’ Wamifo a TLR and

activate the beagh)isalicyliExaMlIR] Y-a08008bentbid, RAARE SbRecRE@¥Inted herein include
"TLR-7 agonist" "TLR-3 agonist” and "TLR-9 agonist." As used herein,

"phar maceut i cBfth3peatioaist disylferio, oxlicejsetupnisernd e likees of the disclos ed
conpounds wher ei n B ?h%ﬁ&ﬂﬁca‘?@ ARQB Rl sl R doﬁ%f)g%qs @é‘ﬂl]{]ﬂ iRréefdf base

salts thereof. Exanples of phafmaceutically acce e salts i'nclude, but
are not | imi tidventien cawbesyrthesized pgethe parensicompaint swhith bagdins atesicdues such as
am nes; al kal j; - [ el S| syc boxylic

aci ds; and th(gl(?(irTgl?g'a‘rwegoﬁlﬁgdrt@%gh%@ggﬂ#’eﬁhogdgbgg%z%}yé&scgls?gs ﬁgﬁé? ude the
conventi onal mcmrddd»yircacﬁagﬂlsﬁ@cactidherlnpsafoemplaft_jnemmpbundsmhras of the parent

conmpound for for .exanple,.fromnon toxic inorgani c. or organi c acids.
For exanpl e, %Eoﬂ%}ﬂg%%mn?/e {’T‘Bl(t)ﬁ%tfle ARORTBS Rase ‘ic’s‘ﬂf‘r‘i‘%?eﬁaremtaﬂd’@ﬁeri ved from
i nor gani ¢ acisdbestyatinasnikyietrdd el tob] genetaliglmohiquets, medil likerekter, eyl f ani c,
phosphorigc, nitric and the |like; and the salt repared from organi c acids
such as acet ia(‘f?taﬁr%%n%?881?’08?}’8&05?“(?}0“&?’ o) PrE,fcé”E@'e ‘ls'isé’?s‘f“&ElFis_%lfs are
mal i c, tart arifoundtih RehngtdSCRHaBh feeutdANDdienced Bl Bicd,, MALK PONKAREET C, _
phenyl acetic, glutamc, henzoic, sall c%e: (iéc,l sul fanilic, 2-acetoxybenzoic,
sC

fumaric, tol UeAaRepy-tasiee PAvgr HHSLLW5hd St avighds hereby ¢ oxal i c,

i set hionic, apshrfdisted bkRferddd€ Pharmaceutical |y acceptable salts of the
conpounds useful in the present invention can be synthesized fromthe

parent conpound, WP elratoRbamaseusicllysceeniablezds emmloyediberen totssfertonvent i onal
ree aci d o haee B R o piLs T2, ket P! 2oount of
the appropri dhesospeel sopndapedical indgaerty suipblp forawe wrcgataétovidohetissues ofr in a
L o AUl RIPRLEENS R A Bl gL
salts are other problem or complication commensurate with a reasonable benefit/risk ratio.
“Therapeutically effective amount” is intended to include an amount of a
20  compound useful in the present invention or an amount of the combination of
compounds claimed, e.g., to treat or prevent the disease or disorder, or to treat the
symptoms of the disease or disorder, in a host. As used herein, “treating” or “treat”
includes (i) preventing a pathologic condition from occurring (e.g. prophylaxis); (ii)
inhibiting the pathologic condition or arresting its development; (iii) relieving the
25  pathologic condition; and/or diminishing symptoms associated with the pathologic
condition.
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
(e.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
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found in Rem ngton's Pharmaceutical Sciences 17th ed., Mack Publi shing
Conpany, Easton, PA, p. 1418 (1985), the disclosure of which is hereby

i ncor por awvecodyseher ence. The phrase "pharnmaceuti cal | y pataspaoalobe71 i s

enpl oyed herein to refer to qse compoupnds, materials, co S|t|ons

and/ or dosagere?c@PPré“Wec?PdafP’én HopAR cagiojl§ dhesapeutin Aegntmt Y. siib ?udgrrent
suitable for mohﬁusgm&hpmgdrbyttﬁ@p&geggﬁegmgg human bei ngs and ani mal s

Wi t hout excessive tOXI Ci ty, irritation, aI I ergic response, or ot her problem
or conpl i cat i Mathedsand Compaunds.fs &t pdayential rj sk rati o.

" Therapeuti cal I'y eél&ﬁfeua\ﬁ@erwpmeu ebtﬁwtr&'ahi,ﬁgez{nﬁtﬁenﬁfl ot hoRiERAN! of a
conpound useful in the present inven an anount of the conbi nation of
conpounds | adfrall¢ancersgn thetlpStanddurape. Brasy genr in the UitsdSstes ororathsior der, or to
treat the sy | der | . her ei n,
"treating" o%@@:ﬁ?ﬁle g’leg ?g?ﬁ? e(aprlglvbz erncg"im(éer T?%mﬁggelrgp%%#§§% on from
occurring (e.lgadder canbetipatiénss) has fisen) by mdre khiah 209 mlﬂeqaatd&oddegiedpedbndl tion or

arresting its devel ) l.evi ng. t he dition; and/or
di m ni shi ng s‘irEﬁS?ve E%lgél'gé?é{mdaaﬂﬁi&ﬁqcﬁeés ‘ﬁtﬂheo‘?l‘gedy @%?ﬂrf Q@p °fAs used
herein, the tiidder Raioreudé non-MhRlSinva3ive (@PEIfiSHAD at Gmbef diegikithndy0¥%he met hods
of the pregsent inyentjon. Such ani snms include, but are not |im ted to,
mammal s sifeh r&%“rﬁ}(fﬁ’alﬁ’é‘a WSWﬁ@mEEﬁ%‘fcé‘QP of the invention, the term "subject"”

general ly refers tihedQrrédl SHaddatdlaf-calfdr bi- InvE@RAiIMReOanthiGs Basie ecei ved

t reat ment (enéa adm ni stration of a conmpound of the invention, and
optionally o IpettsEperBG QD an b atigpatadayycpbicteanwaich 19‘%?‘&‘5?‘€e‘éorrpound" and
"stabl e Struchig' m%a@esrazegmo% 6f daBli, C@é@ I@a&&mm&z%@? dhé&, dipbii ently
robust to survive 1solation to a useful degree of purity from areaction

m xture, and qf@pr@mral@teé@mfdhwo@ﬂnmdé@pwyrwn@wé@@d@sz@ usRgdpPIeVaR| y st abl e

conpounds;ar s and Conpounds

for Use |1nsat ﬁtgﬁé}mlﬁ ?%?q%tﬁamfl%\%elﬁ{ ?gﬁﬁl eh%ﬁ%ﬁ%&%%&@t he 4th highest
preval ence anldtemémﬁlon imprgtheBum, wig¢ldierters relfased IL-Ldhdean! [Le8 (Hedgts.e§. and

Europe. Ever Yaty ?954) ' ﬂlsﬁltf'a‘%lo}lj Bf é@@% rgu% fican T (;fhl%ﬁ]trophlls 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).

» While there is a high incidence of complete local responses (70-75%)
compared to intravesical 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, yielding 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 systemic side effects of the live bacteria. For

12



60, 000 people are newy di agnosed with bl adder cancer. The nunber of
di agnosed bl adder cancer patients has risen by nore than 20%in the past
decade, hwbpeab/doyssef f ecti ve di agnostic nmet hods and t he PoTnSa®e/00077t he

el derly popul atio 70%.0f bl adde are non le inv SI ve
(superficial)® ’ﬁfnpi]ei ARt dT A Gh lgllaosmpl%ﬁg‘idsfb@mfgéﬁf’s%?ﬁﬂm r&

t ransur et hr al dén@sie@itedhat 1§¢ae TCRY (mufdveﬁhﬂﬁtt)laétﬂraﬁﬁmcfﬂf @cdx@.[gaftcnial’mmasi ve
bl adder cancer is B%m |l e- Cal nette-

Qu a live attenuated
mycobact er i a, 28RRISE#idingt LRl RFLTRiEHde ?ﬁ%ay é*ﬂb’?%la&%f‘}m? t?géﬁt&f cases).

BCG i s an unchafdafitof!ih386 MRS TLRYAPHAS Shs Abmatbudiel Al REcneEm of the
bact eri um Mycobact eriumtubercul osis, used to prevent tubercul osis. BCG

est abl i shes acdlldings by desreapng eell Gebiliy, inducingrapeptpsis anddpercasigenokinezat i on i n

urot hel i um ’ﬁp?m! dedgesioat al .
1994). Insti Wg?‘%fﬁﬂo M%Hé%ﬁf?étggﬁf‘guﬁa%o#s#s#%X 0 r?léaf?erc(()phl I g 01“ﬁol I owed by

an influx of effARlmhedisrupetht intesantion gfnhnglapdarnmccﬂ qclls)WItﬁ:@zbwth&Icmss The net

ef fect of chepoki,ne,si I |n recr i f neutrophlls and
nonocytic | eu ocf}ttoegl%l gt?a% I?‘H&%?ﬁ adder hvm { Eeaéﬁ% ngs?)l ve BCG instillation

(Shapiro et al ., 1988 emWfﬂdnmttﬂhementmn@rdW@b forneattdence establisha| et e | ocal

i1 mat o 30 nedori BRRGR St B B O eS ARebroe B SPF AL & ana t her o

are i ncr easedsyneietic TERdag@ﬁs‘t etﬁﬁﬁllz(técb&ahocﬁtﬂiﬁdi chy@micelly &) thathowillexhiend £, at
| east 30% of pati en% need to del. a&ag{? Sto BCG t herapy due to | ocal or

systenic toxi ¥iypal cengeRiraton L SPnf-8¢ B CORCENEEON BEESse of the

ri sks of IIfemmmg@ér%mﬂth%woenrcpprblﬁi)@%ﬁéﬁraﬁwm&nsm%dgdmaiﬁlksowh BCG has
al so been used for the treatnment_ of interstitial stitis, yielding a p

val ue of 0 = erronsdwith & plysical qr shenpipal freatmepido dﬁf‘@é e Slpdderpepnsablity ons and
system c $i debﬁﬁ&eﬁkﬁld& 1RGH ashfedufthihd, Qi'ﬂt?ﬁiﬁ!of)éﬁd%hﬁgnétfcsradfﬁloﬂe for
itial

noncancer rel ated di sorders such as interst stitrs. The present
i nventi on pr otheiueal peg physicelahrasipn.andithei use et wifagtpm7infammitory disegsendfat ed i n

such, a 12y gl tddSt FRGREHIE el A PERTRL AL AMh AN HTbE waligprption is

inhibited or prevented. Such a tredtnent is equal nor e
similarly.

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 TLR7
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 >
T e |
Z~N
R4-)—'
( n ! y \R3
@
wherein

R', R?, and R? are each independently hydrogen; cyclic alkyl of three, four,

or five carbon atoms; straight chain or branched chain alky! containing one to about
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effective than BCG and without the system c side effects of the live
bacteria. Forexanple, an in vivo nouse orthotopic bl adder cancer

t ranspl arwetzoevpasdel denonstrated that |ocal TLR7 (i ntPavaseaioan7yl
activation wth a conjugate of a TLR7 agonist did not result in systemc

side effects BMEATPIIAPHS ARG Stratehhdhangr bragehed chain alioyl qopiiping 1y vi vo

efficacy of Tdd2fo RERDied CarbBiPathaTRNRFiPhE Subsiublt 30 RL el RAREHe gl%h}% l'ines by
decreasing cell viability, inducing apoptosis and increasing cytokine

product i on, wiensipfingedicrclealiow pentaimingihresso abat sixisarben atams andignsioalidt ect s.
Activation Ofco-ll;ita%n ee% P Ezﬂﬁod 'ﬂ(grﬁsr ﬁebl%gt}nﬂgd %s&i@xt %\Aﬂ?&%mﬁﬁ&?er cells )
(0] ul ar tri¥x,

with growmth factors bound to the extrace Ich 1n turn may
| ead t o apoptdsinsalkyl nontameing mixotdiab@an fqur térbon atvmsitfluorn- pr chlerdalkylf or t r eat nent

of established, . superficia | adder .,cancer by intravesicular (,in the

bl adder) admi °r?ihtsaﬁ“r”9 {r%‘ﬂ 8% é°é‘g%‘§g?%°eafbu°8 ?‘%Eﬁ?““é&‘ben?’s‘??m ﬁB‘?‘Hﬁ’l AEE"F nodified
chem cal | y soatéhgistraightwhiih ofbiaheti¢d clain@kénybdon(diit@ivwo t6 @baR fdnlcatbopn i N t he
bl adder nucosa, e.q.,. a co({lcen%r%t@i on_at | east, 1&2& r]i her.than in the

bl ood. To pr oﬁﬁ?}P%a‘%e‘HB%‘ﬂt‘a‘f Yaieht gnainqr ranched chaip aflceuylicAnAIBINEIRRAP with a
physi cal or c4vei ertarbdrRAdE Whereth t6é Sibbtitherk Reecleb@d HEm tReEBBARInkikting barrier,
I ncl udi ng | ocal I%/laﬁﬁﬁl I ed ultrasound, all types of electronmagnetic

radi ati onl0 cHefy (AN BRIPSitEE toAbputsixsarboratomstiad qudoatiyl sortsiniag ant .
I nflammat ory @i.3easRat Qf cdrbéh RbAIIBEbdEY l&&&kgh@ chadt SftthdchéBhafmyadlyiti s and

overactive bl adder, may be treated simlarly. The@tpresent TLR7 agdoni sts are
likely nore poningens tp alout foyx pasbanrpemplpiroxyatkys of epelie ehout gx paspen
significant thearapgutifics heshy ihd i WA ist is

adm nistered to %atﬁélée tsﬁvvi t%% a rrgnsft ce‘ﬁ?yggﬂr}pggﬁélﬁet%?gm{[@?r&g%ease, as

i ndi cat ed by 4oropand theé alkylendiéty detsrinsirietio hiasit sk ogrben asmsiandpxyatkyl and/ or by

nmeasur ene of, el. t Fall P) .| rine, in an
anount ef ect‘?’l\llegél?g}?e gglf) g}g}éél%ﬁgg% ﬁl?:lleoﬁ/o%'é%c Qﬂgﬁpa{l%&gﬁ%rbg%é%?ﬁgnt , the
TLR7 agoni st Yeagoyianynardahé alkylwineety contdis ode2o atzndsikR8arhoreateme, iwiihnblependent | y

nyrogen, obhi b Y T Sond i, Ay, FRAPRRSGAERY, oL 2™ o
substitut ed shydedxyhikylchlkoxyaliyl, br auytirealkyl lzedup dabdanydt haveri fally caiton
substituted carbon atom bonded directly 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 indep'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; -CHRR, wherein Ry is hydrogen or a carbon-carbon bond,
with the provisd 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 Ry is a
carbon—carbon bond R, and Ry 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;
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one to about ten carbon atons, wherein the substituent is selected fromthe
group consisting of cycloal kyl containing three to about six carbon atons
and cycl oabky/messvai ni ng three to about six carbon at orsTaisb@viobarred by
straight chain or branched chain al kyl containi.ng one to about four carbon
atons: fluoro- or TRy Mlb%@é}ﬁ#ﬁg‘yp‘%‘m onedo ARyt PIBREA™OR hon at ons

and one or nMO&®ns| Alght\éhafor GRinEledRBaid hdfexyaliyl edngHiting bi¥l tB abdut Bixanched
chain al kenyl containing two to about ten carbon atonms and substituted

strai ght chai RarBPn Bpmparsphobinemethyl) heamyli (Phambsihnl and phepyl the bepsikt ten carbon
atoms, wherei {pie &%@ ' tifheSiWefip loBforallp Shstiited 0B W HeALRE Sk N9 Of
cycl oal kyl corqbt a?ﬁ{ n télmhtg{él}q?%bsabgut es:éx?c%r bgn at an; oalr?% tsc:‘eycl oal %yl

cont ai ni ng3t hbee moietysedesteddiom bea gtsvp censishing sfumethyl metbekyoyr halogghigiit chain or
branched chai n al kyk copt.ad-ning .one to.about. four carbon. at ons;

yr oxyal kyl of -one FBBSV 8 RS AERPAR Shich MR AR o e

al koxy noi ety casitifg ofhydfvged, alkgtbeflne taboucfatarboatatims, ptivdyll ikl al kyl noi ety
contains one tqQ about six carbon atons; acyl oxyal kyl wherein the _acyl oxy
noi ety is al ké‘ﬁ’éﬁ}ﬁuffgﬁ’h‘c’)‘fﬂ W&He‘f‘égea%‘hﬂ{m%lﬁrsglﬁ%f?%g?f“élie&‘?%‘lpdionﬂ%‘ﬁ‘fﬁ | oxy, and
the al kyl noi en?n STQRE & bButd0@ dafbod BRKTs, AkokyGABROI aBEW MFur cibbiatb§, Provi so
that any such al kyl, substituted al kyl, al kenyl, substituted al kenyl,

hydr oxyal Il9| s ang B38| | or acyl oxyal kyl group does not have a fully
carbon substi t ut edxGasiRA BhQMidRARE &Fabdlf 186 dayboh AtdnfiCalRb /A RIEPh LR M

benzyl; (phenyl)ethyl; and phenyl; said benzyl, (phenyl)éthyl or phenyl
substituent béieridkospmomtaeanipinsising t4 2bepidlguinartonatamsrnd the alliyhmoisfy one or two
moi eties | “deg&ﬂﬁgﬁéde}{o %ﬁdu??ohfgm&fnoﬂ%rﬁé“ﬂal%li&l%ﬁ%ﬁé‘é‘aﬁ&dt@&u% rbgh Kyl of one
to about four carbon atons, al koxy of odne to about four carbon atons, and
hal ogen, wi t hatolms, gkyahigo whirgin thhalkylgaéug cortaine nre toiahoutifeursethen ptomsed by two

of said keti 1 MRl . . [ Si X
car bon a’?g?ns; aﬁ‘@ﬂ&‘%‘““wﬁ@?a n %}ﬁmhg%r%%tggﬁ lé(:)@p%{%gg}ﬂﬁgxﬁ- cgf%%dr%ggoond, W th
t he provi so t hbdutfdue carByn atemé) peidagdyithdo of snatolabsyt fafr canben dtomayut f our
carbon atomns, hydroxyal koxy of. one-.to.about .four carbop atoms,  1-alkynyl of
fwo to about ' PPt Sl e ARy Stmhrte © MO RuER R agadei v he
al koxy moi ety cont Rf zhydroger, 6, adkylf Cfulkoxgaorthato; at ons and the al kyl noiety
contai ns one to about, .
nisl,2,3,or4,
20 R® and R® are each independently hydrogen, (C;-Cg)alkyl, hydroxy(C;-

Ce)alkyl, adamantyl, adamantyl(C,-C¢)alkyl, amino(C,-Cg)alkyl, aminosulfonyl,

(C,-Cg)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 optidnal
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 acceptéble salt thereof.
In one embodiment, the TLR7 agonist includes imidazoquinoline amines
30  such as 1H-imidazo[4,5-c]quinolin-4-amines as defined by one of Formulas II-VI

below:

15



four carbon atons, 2-, 3-, or 4-pyridyl, and with the further proviso that
when Ry is a carbon-carbon bond Ry and Rx together form a tetrahydrof uranyl
group optworatdopsesabstituted with one or nore substituerCs/useaepartdent |y
selected fromthe group consisting of hydroxy or hydroxyal kyl of one to
about four carbon atons;straight chaiNtor branched cHain al kyl containing
one to about eight carbon atons, stralight chain or branched chain

hydr oxyal kyl containing one to about _si x carbon . atons, norpholinonethyl,
benzyl, (phenyl)ethyl and phenyl, \ythe N (phenyl ) et hyl or phenyl
substituent being optionally subsfitute t be,{gzene ring by a noiety
sel ected fromthe group consistin , /met hay, or hal ogen; or -C(R
S)(RT)(X) wherein Rs and R are J sel ected fromthe group

consi sting of hydrogen, alkyl lt four carbon atons, phenyl,
and substituted phenyl wherei he supstituent is selected fromthe group
consi sting of al kyl of ondR{) our carpbn atons, al koxy of one to
about four carbon atons, and hal ogén; and X is al koxy contai ning one to
about four carbong.pup. al koxyal kyl wherein the al koxy noiety contains one
to about four carbon atons and the al kyl noiety contains one to about four
carbon atons, hal dal-k8aelegied fam thograppennsisangrof alitybefrnatozhout tgh Rarbemi do
wherein the [ : 0 . , am no,
Subst 1 {ut od oy b " SRELANEPH B pRPyk B, Ao BB IR T o one
t 0 about fSouracglaxhowiest ispkanaykixgof tvad foyabotifaur ofrbamatome oaliEmudyléxyur car bon
atons, or nor i | kvl rel he al kyl_ .noi et ont aj 1S 0 about
four carbon a@ggﬁsﬁﬁ%nﬁe%y ?atl)lbec%?%cfeqo tsé’%/%g on %Ig%gtg}z%gtph? nygfaﬁwgl o; NnNis
1, 2, 3, or ZndRhergyhdaiRbemnyk (geoyl)dthyd epgrdgntbsyinleydreiigaptiofalll- C6) al kyl ,

hydroxy(C - Cg)al damant yl . .adamantyl (G - C6) al kyl , . anmj no(Ci - C 6) al kyl,
ami nosul f onyl>" %ﬂhg@er) @'F E%{ﬁ?)?fly ridg by fne Oﬁwobré?ff?/ﬁs;lgcgpe‘égﬁtgrfﬁ eﬁﬁg 11986’9t her with
the nitrogen thogwhp céhsistigyofalky af dnaeh atsbuf fpNtasbdayatdnds, hittbxy0of opk per i di no, or

nmor phol i n and .t he dash lines.in the. fi ered ring of fornula

; e. Te]
| denote lg)ng{) lfj’{‘)fofﬂ‘érl caﬂ’BHGtof‘ﬁéngﬁ?ﬁ?Qc‘f’gh g‘eﬁf"t"fs&jl\éﬁ‘fgf‘?l tRE7SRT YR8 Renber ed

ring to the cabdiited byafwol 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 carbon atoms, benzyl, (phenyl)ethyl and phenyl, the benzyl, (phenyl)ethyl or
15 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 the benzene ring is substituted by two of said moieties, then the
moieties together contain no more than six carbon atoms; and
20 7 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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between the two nitrogens of the five nenbered ring, and when the bond is
present, either RL or R3 is absent; or a pharmaceutically acceptable salt
t her eof . W0 200009868h0di ment, the TLR7 agoni st incl udes i mCaamseeionwi ne
am nes such as | Himdazo[ 4, 5-c] qui nolin-4-am nes as qﬁfined by one of

Formulas I1-VI bel ow wherein Rn, is selected fromthe group consisting of
al kyl of one to about ten carbon atons, hydroxyal kyl of one to about six
carbon atons, acyl oxyal kyl wherein fHe acyl oxy noiety is al kanoyl oxy of two
to about four carbon atons or benzoyl oxy, and the al kyl noiety contains one
to about six carbon atons, benzyl, fphenyl \ethyl and phenyl, said benzyl,
(phenyl)ethyl or phenyl substituept” D&NAT tionally substituted on the
benzene ring by one or two noiet %,s€l ected fromthe group
consi sting of alkyl of one to abh\ car/on atons, al koxy of one to
about four carbon atons and hajogRy Nhe proviso that if said benzene
ring is substituted by two of pi etieg, then said noieties together
contain no nore than six carhd ons; R2|Rhs sel ected fromthe group
consi sting of hydrogen, Hikyl™~af—ghe to abolt eight carbon atoms, benzyl,
(phenyl ) et hyl and phenyl, the behzyl, (phenyl)ethyl or phenyl substituent
bei ng optionally swiesdéint uted on the benzene ring by one or two noieties
i ndependently selected from.the group consisting of alkyl of one to about
four carbon at oms, ValRERFCOFOBAY FEURIBHIEINES Fras sBHD at BAhahehaihl ogen,
Wi th the provilkényt fakainhetvd D abae aBBoh hidths hid Sibbishicld bkAght Biaih w0 of said
noi eties, then the noiet]es together contain no nore than six carbon atons;
and each R i ¥apshad phaimalienylconknning W to abott insapppagmsomigrain theg of al koxy
of one to aboghsdiRsH: isBIBON frah BarolPdoREiSithg o2 BehigtkHdin 8f bidftGied Sha@pout four
carbon atons, and n is an integer fromO to 2, with the proviso that if n
is 2, then satlylrpntgingmgese tanpentfanr cetben atomsnad pyslealleyhegntaining dugeion at ons;
1l wherein apoutsix carbon atoms; and cycloalkyl containing three to about six carbon atoms
substituted by straight chain or branched chain alkyl containing one to about four
10  carbon atoms; and
Ry, 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
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 R, groups

together contain no more than six carbon atoms;
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Ri2 is selected fromthe group consisting of straight chain or branched
chai n al kenyl containing two to about ten carbon atons and substituted
strai ght wbane/weesbr anched chai n al kenyl cont ai ni ng twoPCo/tsk@aod7en car bon
atons, wherein the substituent is selected fromthe group consisting of
straight chain or branched chain al k§z cont ai ni ng one*to about four carbon
atons and cycl oal kyl containing three to about six carbon atons; and

cycl oal kyl containing three to aboutisix capbon atons substituted by

strai ght chain or branched chain f‘v\ ning one to about four carbon
p co ng of hydrogen, straight

atons; and R22 is selected fromt B
chain or branched chai n al kyl } one fo abbut ei ght carbon atons,
yN, (phenyl)ethyl or phenyl

benzyl, (phenyl)ethyl and phen

substituent being optionally $ ted onHt he benzene ring by one or two
noi eti es i ndependently sel ectg the group consisting of straight chain
or branched chai n al kyl .c@gtai e to about four carbon atons, straight
chai n. or branched chai n al koxy coftai ni ng one to about four carbon atons,
and hal ogen, wi th §hgeproviso that when the benzene ring is substituted by
two such noieties, then the noieties together contain no nore than six
carbon atons; and RadtseRoted fomrbregrevrieconsistingsdihgdmoeen, straight ehen o oup

consi sting of i pone to
about four car %%@gg%gn%ﬁpﬂaﬁggitﬁ%m ggg?ag&%a%“?hg%% ﬁ)(ﬂgﬁ E‘kp% chain

al kyl cont &i npirgylothe bezyh phenyJethyt ocﬂ!ﬂbyirsubatmwm beangcbptionalyanbstintt@iger from
zero to 2, w I OVi othat if njs .2 sa r ustogether
contain no m%@th%ﬁg%zeg‘??(n a‘(r%e°r3¥°m°‘e eurldee de@ siegecgegl%é)c tﬁeE PBm t he
group consi st tangistfig dfiscaighyeshain ot bahgtet cledimalkylaf obe arubhmcfomhanbnnal kyl of one

to about eight on. a enzyl , . en I)et |, a hen t he benzyl,
(phenyl ) et hyl t8?’s’psﬁ3‘ﬁ§}tlc g‘BB’EPfaP{}EﬁtCh%’éFIE P%Eoyaltﬁoi}tr}gﬁrpcgﬁ] %I‘ﬁ fom%> on t he

benzene ring mdlmrttgemrwmlvme provies ttﬁSwhdfmctﬁcpl&Hfmdeﬁtrin)g issbeantited by tvneutihe group
consi sting.of straight chai.n.or branched chain al kgs&?of one to about four

carbon at ofrs, BEIEES HivP thermgisfies foegthshconttn raympt than rhon afms: 8l ahout f our

car bon at ons, each R; is independently selected from the group consisting of straight chain

or branched chain alkoxy of one to about four carbon atoms, halogen, and straight
chain or branched chain alkyl of 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 R3 groups together contain no

15  more than six carbon atoms;

A%

NH,

O~

Ri4

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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and hal ogen, with the proviso that when the benzene ring is substituted by
two such noieties, then the noieties together contain no nore than six

car bon atwomposmgsseach R 3 is i ndependently sel ected fr eaTtuseoognonrpi

consi sting of strai l%ht chain or branched chain al koxy of one to about four

car bon at ons, M¥EPyakexy efinae & apifaur CRRRAOFIS, brbm e Serigichowtseyl of one to
about four caghedh A BotrafitogYrdn$1, SokyAi§UGherbin MR ARIKY ety cotthibd) t he

proviso that if nis 2, then Ssaid R3 dgroups together Contain no nore than
si x carbon at &feste aboupfur edrborRitams and-tigHkyd Rgoigiy eprddins e to sbawyfuogen or a

car bon- car bon apg(?] i th,t S ;Iy\ﬁlﬁﬁ i n. i s al koxy
of one to abofjt g“i&? Cgfgd%?gﬁggnﬁlhﬁg&gé;% ox?@l)?dl%n@%%ggbﬁ?(f our carbon
at ons, 1- a¥ kyeaybonedariombohdRadolR, togethec furipartetethydm furanyt grahy optmpsltyany| |
al koxyal kyl wherein.the al kox i contai ns _one to, about four carbon
at ons and thesug’ %ﬁed% 8P§/°rc‘8%‘f°g‘i9°ﬁ§¥“§‘h 1%8"33@%1115 SelS‘th?d %%’P SPatPors, 2-, 3-,
or 4-pyridyl, consiting dfthydiloRy ind Hydeixyslkg\of Sfe fohBdutdheralByn atdms; car bon- car bon
bond Ry and Rx together forma tetrahydrofuran roup optionally
substituted with ‘SogFle?fBﬁqg]O@d‘B“sﬁrP% ‘é“’igrf’gé‘é‘ifﬁg"éht‘ Ogé’f“*’ef?taéa‘“fromthe
group consi st foagcabonitsthD ¥iensl) dnd3eBEN KA bl Wher€lh ehetsAbsMaRHL is EQsttedcar bon
atons; R2 is selected fromthe group consisting of hydrogen, alkyl of one
A

to about #Qurfremthsooun contistnged Alkyl of one toabeuk fovr pregn divarsyalkepyef ensr t he

substituent ig $6ht8629rbbh AENRdBLBE,; eRNSi sting of alkyl of one to about
four carbon atons, al koxy of one to about four carbon atons, and hal ogen;

and R is sel ect ed Raippalecked frpmpibe secvn sprpisting obliydrsggn.ceight ahpingir ght chain or
branched chai g,altk@¥¥aif 9id.Qi i tggjp-:%r}g, b dloatong. hal ogen,
and strai ght chg‘%n orau&r an@lﬁeg cl |negfib3?ﬁpfégrnta%iagogﬁ (’)neoét%%’ e{(g%lout f our
car bon at ons; stigighhplindrbrRicBidchginlabiol eahtdinipgronehie ahous hignr carhen atbinsig of

hydr ogen; strai ght chain or branched chain al kyl coQ&aining one to about
ten carbon atons and substituted

NH,

O
|

Ris

15 Rs
wherein
Rs 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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straight chain or branched chain al kyl containing one to about ten carbon
atons, wherein the substituent is selected fromthe group consisting of
cycl oal kywocomwmpesong t hree to about six carbon at ons amdTapesoabiryi
containing threge t bout si.x carbon atons substituted by straight chain or
branched chai ﬂndg(fyﬁt})’f’&xlo‘???téfnﬂﬁ%t&%goeﬁog Sé’b%aﬁ?so"f%?ﬂ‘s ¥ ?tﬁ‘&}ﬁ‘YB’f %ﬁ?ég,hgst rai ght
chai n or branchtordigticheddhii@adyl cantditing bitdtotabéut feur 366K atb@E, car bon at ons
and substi tut Ed straight chain or branched %@ai n_al kenyl containing two to

about ten car BYHOREENEC! AR &t BoRt Pheakanilems alknatyalkyl wheredithaplkeym t he group
consi sting of noue Qatainklont RHLBLIToRtaltdh @RnisAnd BRWikyPinbicfAloRRAhs 3nO pand
cycl oal kyl containing three to about six carbon atons substituted by

strai ght chai Abayf sikearhethatems waylpxyalkyl whereinthe asylegy owiety is abkbaayloxysfir ~ car bon
atons; hydr ox)al &bt LSISR ]Qﬂ% : - l,,Wherein
t he al koxy noi ety .g%ﬁtfgﬁggb%%%@ggg%%%& ?’%ﬂ?ﬁ(r‘}g?%o a%lg#ré&ia%'g; eetoal kyl

noi ety cont ai Apubsie carbordioms; bsizyl;dphebpbethytl cand pheryy;| saidybahdyy,l wher ei n t he

acyl oxy noiety,i oyl . f qur. rbon ,at ons or

benzoyl oxy, aml e?%%tﬂﬁ%ﬁﬁ e%lx%t%lmtg%%fe Ig%g?@%n‘éﬁely £ ‘gosg%%ﬁtong?exbegﬁfpﬁgﬂg at ons;
benzyl; (phenyy dmtdryivo neirtiepindepehdentpseledteinfronh the (gedupephsisting vt alkyl gfhenyl
substi tue bei n ti.onal substituted on the benzene ring by one or two
noi eti es ?@ldeﬁ%%fgélﬁ‘?‘}t@lgé?rh%q@W’Fh??f‘i’ﬂ 0153%6%“&@’#5?3§€9%°‘Bga‘é¥kyl of one

t o about f our halagdapwitiathe Brovisa|thd Xhe®iaidbazéne rigQiidubbtitited BRMIOST saidons, and
hal ogen, with the proviso that when said benzene ring is substituted by two
of said noi et Po¥Ney, fhen theroinhiss together qoptin pmoredhan 5ix-CARENAAMS: t han si x
carbon atons; R25 ggigherein Rs and R are independently selected fromthe
group consi sting of hydrogen, al kyl of one to about four carbon atons,
phenyl , and substituted phenyl wherein th& substituent is selected fromthe
group consisting of al kyl of one to abo four carbon atons, al koxy of one
to about four carbon atonms, and hal n is selected fromthe group

consi sting of al koxy containing one to/abof four carbon atons, al koxyal kyl
wherein the al koxy noi ety contains onBsto about four carbon atoms and the
al kyl noi gty cont ajfpse.iqne to about four carbon atons,

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 frorﬁ the group consisting of alkyl of one to about four carbon
atoms, alkoxy of one to about four carbon atoms, and halogen;

20 X 1s 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 the alkyl group contains one to about four carbon

25  atoms, amino, substituted 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

Rs 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 pharmaceutically acceptable salt of any of the foregoing.
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hydr oxyal kyl of one to about four carbon atons, hal oal kyl of one to about
four carbon atons, al kylam do wherein the al kyl group contains one to about
four car bwo 200998650ani no, substituted am no wherei n t hePSuHhsRI0OBITIL I S

al kyl or hydroxyal kyl of oqne t ut four carbon ons, azido, chloro,
hydr oxy, 1-nor phoh?ﬂﬁ,e@-"dlﬁﬂ?ﬂ’&ei %&gO’QFtWF?WBIaC}%iB"HEWiO about four
carbon atons; and R is selected fypmthe group consisyjiing of hydrogen,
straight chain or branched chain pl’koxy containing one to about four carbon
atons, hal ogen, and straight chaijn or branched chain al kyl containing one
to about four carbon atons; or poeuti cal ly acceptable salt of any of

the foregoing.In one enbodi nef LRRN\agoni st has forrmula VII bel ow
d Rfse group consi sting of

wherein mis 1, 2, or 3; R 6 i
hydr ogen; cyclic al kyl of tht or/five carbon atons; straight chain
or branched chain al kyl cop g one t'dp about ten carbon atons and
substituted straight chainior brahched chain al kyl containing one to about
ten carbon atons, whereigythe subs Stuerﬂ,sis sel ected fromthe group

consi sting of cycloal kyl containindthree to about six carbon atoms and
cycl oal kyl cont ai mhegid Mi€E 2f 6r Bbout six carbon atons substituted by

strai ght chain or branched chain al kyl contaipi one .o out. four carbon
atons: fluoro- or Regifseleptgddyam Eﬁrﬁr%prﬁoﬂﬁsnlngBﬁﬁﬁﬁ‘ggef‘bcyéh‘bﬂggtogﬁ“ﬁear bon at ons

and one ors Myp, b fkRdafb8n Hon&NMt@ighhehadt &PeancBdd AAhighlkyt bisitdiniBg ol t@nched
chain al kenyl containing two to about ten carbon_atons and substituted
strai ght chaidbodhtenregiaptmsmd syPsH e Hriskishe iR Prigeledshaip 2 lo_ut ten carbon
at oms, wher ei Qn{affingHR 34 hfoHeRh crBosRbRS, Wakdrdid @B IIBERIURILRATIoR | Ng Of
cycl oal kyl containing three to about six carbon atons and cycl oal kyl

cont ai ni ng t Hhegroppcasisting eficxcleakysantainingehse PsRbpvi peeriAn &%msArght * chai n or
branched chai .. ghityl cofiQMiR thieB % MGt §iLcADR M orh Qb RAEPO s M Bhai

hydr oxyal kyl %?l%ong ctop %l%%lut esj X catr bo% at orr%; al ioxyaﬁfill Qmﬂgraéril (r)lr t he

al koxy noilet yorawwhedihain aline cordaining ane fobputdeyrisarponpioms; wgotoie al kyl noi ety
contai ns one gﬁgg X 0 ' &lok flgingcy! oxy
noi ety is al k%hgoéy x%o%%]ﬁlpg%roglo&gg%g@ tgg(rex%g%(%@ﬁlggédo%%gr 0geenzoyl oxy, and
t he al kyl noi @tchlodonstainssstraight dheingi branclgidxhain plkenyl somamping 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 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; 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 acyloxyalkyl 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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with the proviso that any such al kyl, substituted al kyl, al kenyl,
substituted al kenyl, hydroxyal kyl, al koxyal kyl, or acyl oxyal kyl group does
not have wof20090p9¢sar bon substituted carbon at om bonded @cmamstéog/ob@7t he

(bhensty et ot ofthi GO BE Hhiles, uBh Bt ine fe BB at b on ¢ ne

benzene ring tiyn G0€arbén t¥vls; A0l CCHRR, whdRALR0E R, ishydfige beteatoam t he group
consisting of alkyl of one to abqout four carbon atons, al koxy of one to
about four ca‘?"’%&%‘ pdbvith theproise Hgewhenffyinhydieeen Ry s alkonyiof ongieahowtai d

benzene ri ngi usiabsniatdit fydxyalBxPbf RitclatHRt Bt &SbondiGHs, | REAPIfL I €5
together contain no nore than 'six carbon atons; and - CHRXRy wherein Ry is

Ry i s hydrogefode about tenisarhemptoms, B dropyramyls alieoxyallsyl véhsreim the alllesn Ey is f
hydr ogen RX iS§qi . oXy O
ydrog "?‘8‘3 SAhinQ bnOf3Gbb& f(%pg%?/ﬂ% gﬁd&gg&{ é}g'altkgf Igg%mc'a){é{n%x o

one to about carbon atons, ten carbon atons,
t et r ahydr opy raboyt fourdakmnptinisy 2-, ) er £ pyridyheand With the fushetpyovisorthatiwhen one t o
about four caﬁb.on at ons

nd, t he al kyl noj.ety contain ne o about four
carbon atons, 2°2%%: ?n_(fPr% m BoR n,h){%ﬁ?fe&ﬁef%"f‘ﬁéetfahyﬁﬂgﬁr t%\‘?\’%o that when
Ry is a car bosptioadlliaabssiditel Wth aittbriMoré a@etitiaits indépEhdentl@ bélediodtesh tHeany |

group opt#onal |y substituted with one or_nore substituents independently

sel ected 4 on¥PHRCGHSHE L sy pHYArOXMIKYIOk PraREDAY dPBERPRYPMSE one to
about four carbon l@EBrE_Eléctaiﬁoﬁlﬁihesfblﬁﬁéoﬁﬁi_stfﬂg%i"hw}ﬁgegﬂ%h@glﬁ@ﬁh?ﬁ&t' ng of
ched C

hydr ogen, straight chain or bran ai n al kyl containing one to about

ei ght car bon Hews#gd cheiryalky] isentaining eneio abpulrréshs eATboTbAtPmA yiRightyphniR pF

cont ai ni Ny ONGadPeABRAM hydkok E]ﬁ%l%ﬂtaﬁhh&%e SRIBNGL LABSRLSNL, . benzyl
(phenyl)ethyl and phenyl, tﬁe enzyl, #phenyl)ethyl or phenyl substituent
bei ng opt i onapphelinemethyl; berryb fipheny)athh archphenylnthe bynzal, ffieayhetydbect ed from

t he group;«<o i M0 (s HWANE - - SdiByS) (RT) (X)

wherein F{%ssca@ercl lg{r}%nﬁ{?a{e%ge%ﬁgﬁglﬁ@gE%&t‘%}qﬁ@%%&?ﬁg né%%gsn(%n i sting of

hydr ogen, al ksglectsfl fromethe groap centsisfingiof neethylomethoxgnand Iphagey]andand substi t ut ed
I.S,sel

ol wher el n hE Sl SEUAE! SELESLAE BEUBC RIS FHTY O,
atons, and hadoagetivig dhgdrsgénsalkell Fohewd adbo@tolirdtarbgh atopsCgheaylsaddng of al koxy
contai ni ng Ons%bgtgutgc? I())}llje;[nyl wherein the substituent is selected from the group consisting of
20  alkyl of one to about four carbon atoms, alkoxy of one to about four carbon atoms,
and halogen; and
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,
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 Rg 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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four carbon atons, al koxyal kyl wherein the al koxy noiety contains one to
about four carbon atons and the al kyl noiety contains one to about four
car bon atwompodmbesal kyl of one to about four carbon at orsT/tskéoglosnriido
wherein the al kyl group contains one_tg abqut four carbon atons, am no,
substituted anino W‘&fﬁmpﬁ@“@%@f’ﬂ@gﬁ@m%‘hﬁ EVP“ISMH}"GP&’XyaI kyl of one
to about four carbon atons, azidg, alkylthio of one tgpabout four carbon
atons, and norphol i noal kyl wherein’the al kyl noiety contains one to about
four carbon atons, and Ris seleg¢ted fromthe group consisting of hydrogen,
fluoro, chloro, straight chain rancived chain al kyl containing one to
about four carbon atons, and i chey n or branched chain fluoro- or
chl oroal kyl containing one to| about |four ratonms and at | east one
fluorine or chlorine atom o ceutically acceptable salt thereof.In
anot her enbodi nent, the &L st hag fornmula VIIl below. wherein Ris
sel ected fromthe group consisting of hydrogen; -CH 2Rw wherein Rwis
selected fromthe group consisti of swRgai ght chain, branched chain, or
cyclic al kyl containing one to abOut ten carbon atons, straight chain or
branched chai n al k&fydin contai ning two to about ten carbon atons, straight
chain or branched chai n hydroxyal kyl contai ning one to _about six carbon
atons, al koxyal kylRiniiselested troma thy seonpconppiptaneof bpdipgsnnsCHelow hemibdRw  f our

car bon at i I [ W Si on at ons,
and phenyl ot r b eamer T e O At ER bR e o Rl ot rai ght
chai n, br anchikylepetpiningone yabpitderntaglydn agfms pigaight chdimor brenched elrajon at ons; R
7 is selecte . LSt Y, . st ral ght ai n or
branched cha%ﬁ%@%oﬁg&%%ﬁ?%g&gké c%%glé {gg{é, sg{a%ﬁf Car (l))?]%lng gr(r:gl{;ll st rai ght
chai n or br ankydeckyalkgli qontaipihemug & dbpht o carbomatergs, e kexyadkyd bberteinsthe car bon

at ons, al koxy, I rei.n the alkoxy moiety cont S e t.g about four
carbon atons agﬂrﬁ&é&t Aeqlgglcgﬂi;{'}nsrml}eet? f/boéltt)n({uélcar{so%%%m %nadla %ﬁg’qsr?%etxar bon at ons,
benzyl, (phenyonjaiishyib teabdutphediybon atdies, Behghehylethph ey Q1eE-HOR R whehany |
substi tuent bei ng opt(iiona(l It){ subiti t ut %d on t

zZ ependently

eac 1S 1N straight chain, branched cESin, or cyclic alkyl of one to
about six carbon atoms;
Ry7 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;
R¢7 and Ry; are independently selected from the group consisting of
hydrogen and alkyl of one to about five carbon atoms, with the proviso that Re7 and
R77 taken together contain no more than six carbon atoms, and with the further
25  proviso that when Ry is hydrbgen then Rg¢; 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.

23



benzene ring by a noiety selected fromthe group consisting of nethyl,
nmet hoxy, and hal ogen; and norphol i noal kyl wherein the al kyl npiety contains
one to abwotodgpesear bon atons; R 7 and R77 are indepenaemtusgomsbect ed from

t he group consi sti of hydrogen, an | _.of one t opt five carbon
atons, with the pr@gf‘%%ert%g’f)g%e‘?t’glr?gr%fk%?%lﬁtehﬁs?oﬁggﬁg%e $htain no nore
than six carbon atonms, and with the further proviso tigat when R77 is
hydrogen then R 7 is other than hydrogen and R27 is other than hydrogen or
mor phol i noal kyl, and with the furtigy proviso that when R 7 is hydrogen
then R77 and R27 are other than hydrogen; and pharnmaceutically acceptable
salts thereof.In another enbodi nent, the TLR7 agoni st has formula | X bel ow
| X wherein Z is selected fromthg dnsi sting of: -(CH )P- wherein p
islto4; -(CH2)a-C(RDR E)(CH iRN\a and b are integers and a+b is
0 to 3, RDis hydrogen or alkyl o to fgur &Akbgn atons, and REi s

sel ected fromthe group consi J_0f of one t®§ four carbon atons,
hydr oxy, -ORp wherein Ris
wherein R and R G are i ndepe

one tgfour carboh atons, and -NRQR G-

hydroden or al kyl/of one to four carbon
atons; and -(CH2)a-(Y)-(CH2)W J’ein a &d b are ifitegers and a+b is 0 to
3, and Yis O S, or -NR - exerh R is hydgogen 4r  al kyl of one to four
carbon atons; and wherein(R)ds O or 1 and R8 1| el ected fromthe group
consi sting of alkyl of one to four carbon atons, al koxy of one to four

carbon atoms, and W'®Ben, and pharnaceutical |y acceptable salts thereof.

The substituents RpisRBleABPHEMANEBENEISking sfesi gnat ed " 1-substituents”
herein. In one enbodi nent, the 1-substituents are al kyl containing one to

si x carbon’at ons armdCHysroxestikplis korfk ai ni ng one to six carbon atons, e.g.,
the 1-substituent I$eyy  o(RyRe)(CHy)s—, wherein a and b are integers and a+b s 0 to 3,
Rp is hydrogen or alkyl of one to four carbon atoms, and Rg is selected from the
group consisting of alkyl of one to four carbon atoms, hydroxy, —ORg wherein R is
alkyl of one to four carbon atoms, and -NRgR'G wherein Rg and R'g are
10  independently hydrogen or alkyl of one to four carbon atoms; and

—{(CH;,),—(Y)—CH,),— wherein a and b are integers and atbis 0 to 3,
and Y is O, S, or —NR;— wherein R; is hydrogen or alkyl of one to four carbon
atoms; A

and wherein q is 0 or 1 and Ry is selected from the group consisting of alkyl

15 of one to four carbon atoms, alkoxy of one to four carbon atoms, and halogen,

and pharmaceutically acceptable salts thereof.

The substituents R;;=R,7 above are generally designated "1-substituents"
herein. In one embodiment, the 1-substituents are alkyl containing one to six carbon
atoms and hydroxyalkyl containing one to six carbon atoms, e.g., the 1-substituent is

20  2-methylpropyl or 2-hydroxy-2-methylpropyl.

The substituents Ry;—R»7 above are generally designated "2-substituents"
herein. In one embodiment, the 2-substituents are hydrogen, alkyl of one to 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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2-met hyl propyl or 2-hydroxy-2-nethyl propyl. The substituents R 1- R2 above
are generally designated "2-substituents" herein. In one enbodi nent, the
2- subst i twerrh®/mpeohydr ogen, al kyl of one to six carbonpatrarsggooabkokyal kyl

wherein the al koxy noi ety cont ai gqs% onug to four carbon atons _and the al kyl
moi ety cont ai 17§ BT eBDIARME §8p HIF ZtUEHECns BRYAPErHL ek PEYSf one to f our

carbon at ons, hy@rdymeth€ eoxytiofyl b@Bhoky gy dr ogen, nethyl, butyl,
hydr oxynet hyl ;” et hoxyfret hyl” or "'net hoxyéthyl. I n instances where n can be

zero, one, or two,Infnsfagcesmderrigdanpe Zerp ongrordie, n iy pesfesphdyizare oone; he
conpounds that wl NeT-1H ff: | L0 Ll situation
w Il of course deglélﬁgﬁl gﬁmgé@ﬁgﬁl#%gsh%%&t‘ﬁg%%g\é?a@%l?lycguo)? 8fe"}(z%t:}{'éplcgiirat I cul ar
conpound, % hesprofiesiofatiardwilinfsburse depand emaich thingdias tha setiviyiofithet r eat ed. As
such, it is not.practical .to identdfy.specific . admnistratio unts
erei n: - honevarictlh s e e b antbidREG0 ofa fE Nekted bk ydfled W
appropri at e tdueli,apieubt peavticyl t@fdemify ispeeifitnsdmidisirabias adowits ebindoivdadic e

provi ded herein, jnformation. available in the art rtaini t hese
Compounds, - artoseskiliefin Beat Migbe THE Gidkieras AmpEe b BB ARGLEISR: || ed i n
the art that gesReWAsH ddfthd fddnbd/Sovidenhdiél, it@rmatioiiavdlablentiRartmay exi st in
and be isolated in optically active and racem c fornms. Sonme conpounds may

exhi bit pHl yrRsTpming o thege qogpopndseand JaWistestegt hat t he present invention

enconpasses any rae&{l K apptiafedbl M3 il in BRIV TRt Rhfound ofSh&T €0i soneri ¢
form or mxtures ther.eofp, of a conpound of the invention, which possess
the useful prigpeation bavipgpaehitabesater gagickist in ndy isgjaigin opirdlrachye adde art how
to prepare ophighghemRACk) KBl oh. b Afaerdioddne
racem c for mp%g&]%c%ggt a{)l?{?g(gn?éﬁd{%%%l ques,}&lloof/ﬂgs n?ﬁgstiutg fr orr{to

opti cal | y- act thetgheprasent ingentian erdoaipasseanyahricmad, opyaatlyrective, padymerphic,

chr omat ogyaphi | usi ' tat] r . -how to

ot or i nek oy cori BEREERH: M 5} RilnfosHlrkdh o] By BRRY o S RRRoR RN o

her ei n, or uspassgsothh@sefgliprodesies desstibeddierah ithreemgwedl] knkwowntheartthhw tart . | n

cases et e CHRRRIRA £y ibSLILbITRL Rl At Hieaidl el ¢ o bese

accept abl e satetiystallieatmngehhiquescbydsyatasis from apaitdlly-aktvensaiting mhteads,dy whi ch

forma 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 salts 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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physi ol ogi cal acceptable anion, for exanple, tosylate, nethanesulfonate,
acetate, citrate, nmalonate, tartarate, succinate, benzoate, ascorbate,

a- ket ogl UWQrZaQ%),”&Snd a- gl ycer ophosphate. Suitabl e inorgamus2@alove7may al so
be formed, includi cgr ochl or.i de sulfate, nitrate, bicarbonate, and
carbonate salts. Yries steaight or branched Copaliiyherquess - Bgmsthxh eyl procedur es

wel | known i bfie bwl pem[ iR, Roblky Rty iody) SUbELOES! hiihagh

conmpound such as an "am ne a suitable aci'd affording a physi ol ogi cal | y
accept abl e arthehke.Al kali metal (for exanple, sodium potassiumor |ithium

or alkaline earth L%G;e(?;‘%:lkg 1951u&§§@3?%tﬁ opglgtgdhg&h%%k%s%&jgﬁ%% q%tx)lﬁ% g aci ds can

al so be nmade. Al kyl in es straight or branc gro e.g.,
met hyl , et5nquth}fb,rmmb'll,,1 lb@myllel;hybbntwIl-mathscb;pmmﬂﬁ-methslpmnyyll 1-1- net hyI propyl ,

3 et by but T N S S e R T SN A
?ut y![ ] Ilb rr}[et lhyhguhglmdpyl 2 2me|ammrappy|2 2- d[mathyl(fhidﬁﬁt, biyd e liyd., pe n; IyI
me u ; - ro
L oot b ooy e B Yadeher SRR ARl ciaiet o Hetthed RoRshiobn B eyl ene”

ref ers to a whual(gthM§@l-gm OM,-)br anched hydrocarbon chain {e.g. ethylene
-CH -CH2-). %cl oal k i ncl udes graoups such as, cyclo ropyl
cycl opent cycl agydl 03%9(‘:‘}"3’616?)@9}11’5 sgeftest pelopropst, cygiepen substi t ut ed

C3-7 cycl oal kc»l:logé)@waycme%tﬁraa@k%1ﬁ&rﬁugﬂw arbst*aﬁé&@; elycﬁaau@l oky! group
s

such as nethyl, eth EfOpy : yl or péntyl, 7 cyclPoal’kyl group
such as, cyclmféwwstrmg w@mﬁwn6aawhgrpmsqch@@memmwyhpmxybmm | udes Q

.(, al kOXy arq Q&yl §llrlf3€ Elb?sxélyc pfeﬁ?p&%glohﬁpp Iaﬁtbﬁ']e hikke. Lower

al kanoyl inclu es’ - an y group such -as , ace propanoyl ,
but anoyl , pent anoyHower alkexyandydes Gan dlkp*wbmsesucmas m@.thaxmylhoxy ercl udes groups

such as b yl ; Lower al koxycarbonyl includes C2-7
al koxycarﬁgniﬁ% Oq‘gudglgmgt}%h as net hoxycarbonyl, ethoxycarbonyl or

pr opoxycar bonyl , Lamdr alkanolyl ingludes C,¢ 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,.; 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, ethylamino, propylamino, butylamino, and the like.

Di(lower alkyl)amino 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 C,.¢
alkyl group (e.g. methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl,
butylcarbamoyl). _

Di(lower alkyl)carbamoyl group means 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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Lower al kyl am no group neans am no group substituted by C - al kyl group,
such as, nethylam no, ethylam no, propylam no, butylamno, and the IiKke.
Di (1 ower wblkeyd9y@mpisno group means am no group substit ut edCloguseée/ose@ne or
different and G - alkyl group (e.g. dinethylam no, diethylam no,

et hyl met hyl ani no) . Alybiaéers t1adye e BIOBRGYEkA ordussd syshsamd groapbweibgd Pherup
substituted byqglnaldwhondyPURd e 1ke. ML hyl carbanoyl, et hyl car banoyl,
propyl car banoyl , ygut y%carﬂgam)yl) .e D (1 ower al kyl )car bamoyl group neans
car bamoyl group sulbgeroeyeliedefery ta henosyetis sgmra@hdﬂfe@r@uthwchp@ oral kyl group

(e.g. dinethy rmyl ) . Hal ogen
at om neans ha{*&gen%@%lﬁqog dl% pﬂs?f%%%?%\éhapoﬂ? cnht? ﬁtglgaas om brom ne atom
or iodine at ohatéwstbm| €f.0-8 nitcogan Qoms,|(B1 oxyEen ytomi (eoo;anﬂ@smixlfwabmc( aryl

Petors to monsdypremistdiarb AerOR e g oo St st Theas

monocyclic OI’otfﬁJﬁaeldbé}ed @ihﬁ@ty@heterogfcﬁugroﬁprshﬁi d&lta@h@&rohﬂa&@l p?ﬂ@ll(h@}]er oatom
eg,03n|tro lom;, 0- 1 ¥lgenatm and.0-1 sul fur atom (-

S-). Non-linif®P rpweé’éyloplpsna ¥la9{ezﬂra%ﬁiﬂaw§/c¥%hwgtn§rees@9@ﬁ o group

i ncludes 5 Orm@aﬁﬁi&ﬂﬁ%c SicheRERIC IR QPR Edes 6 ogﬁ%él&xbex%'d‘ﬁﬂsaﬂﬁated

t et rahydr of ur anyl yrrolldlnyl nmor pholinyl, pip erlh% per azi nyl or
pyrazol i dityl hetN@WCBF gFoup.fycheasupyl @yrreiyl, Blﬁ@éﬂlﬂr BRidero ﬁb‘éwli ienghk er ocyclic
group i ncl udesy.yPer rRARAI mnqmﬁym&?@s BELBHARNG ﬂlgedqll@em 1&uch as
furyl, pyrrolyl, pyrazoly , 1'mdazol hi azol yl hi en §

pyrim dinyl . sienps lmhlfﬂeisNgsa@m%blescmfhe@mmlmgm@dSWhsemdhl&h @pmyldl | c gr oups
i ncl udes unsa o} %Hﬂ! h as indol yl,

I soi ndol yl , %@?Fpe enz t%}l}zz’%aﬁfl,’ G%‘%Jr)%%él eeﬁgegf uranyl, and the |ike.
AI kyl, aryl, and h@lkﬁl‘ avyehd betgpwhsgmammbgppmmﬂy k@ssmbdthﬂumedrw th one
nore subst e e tuents are | fferent,
and i ncl ugg I Jg&%rsr%ﬁﬁﬁue\lm %ﬁér@mﬂlge Sug%h i) Sﬁlreatse et hOX &ltl?erelf%h 9’1 c(1)‘%ddpr opoxy;

car boxyl ; C2-Ipwer alkyl; C1 -6 alkoxy, such as methoxy, ethoxy or propoxy; carboxyl; C;7

alkoxycarbonyl, such as methoxycarbonyl, ethoxycarbonyl or propoxycarbonyl) and
halogen; cycloalkyl and include C;.¢ cycloalkyl; hydroxyl; C,.¢ alkoxy; amino;
cyano; aryl; substituted aryl, such as 4-hydroxyphenyl, 4-methoxyphenyl, 4-

20  chlorophenyl or 3,4-dichlorophenyl; nitro and halogen, hydroxyl; hydroxy C;.
alkylene , such as hydroxymethyl, 2-hydroxyethyl or 3-hydroxypropyl; lower
alkoxy; Cj.s 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 Cs.1o 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 heterocyclic, 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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al koxycar bonyl, such as net hoxycarbonyl, ethoxycarbonyl or propoxycarbonyl)
and hal ogen; cycl oal kyl and include C3.6 cycloal kyl; hydroxyl; C - al koxy;
am no; cw&oapmmmmﬁp substituted aryl, such as 4-hydroxypo®mske09/000771

4- nethoxyphe 4- chl oro or 3 4-di chl orophenyl ; nitro and hal ogen,
hydr oxyl le Xy 4 lkez‘?gﬁ’éy Crg pikeryLQrsllericasyivdrnyl Croalkoa 83d et hyl  or
3- hydroxypropwhu,lomer al koxy; Q .(, alkoxy C 6 alkyl , such as

2-met hoxyet hyl', 2-ethoxyethyl or 3- methoxypropyl; am no; alkylam no;

di al kyl ami no; cyéfﬁecompqqnésofabg/mveu&lanb@wlformmasmhm@y@mcwonw hal ogen;

mer capt o, G Bé’lh&{g M.FI( H‘B{Maﬁlﬁﬁgost %{lﬁ ok an'Bgtﬁtey{nthl o or

butyl t hi o; subs |tute suc s ’nme
met hyl t hi det h;ahplbliOfﬁformyddapWecn tilylctld!slemrcmte Qﬂaﬂmnnmahgd kzlgl (orallaroyl substituted

C - 10nonoc e ch hydr o heny

met hoxyphen))illJaha 4 I%Xb?%%&ae‘?\eéﬁus WU%H?{%:PIC% NS O% ﬁung‘}f‘eau &eig oﬂBﬁ’gﬁyl 5-6
menber ed unsambodinet, Itl&toempogmdn i€ 1ocslucdm1ﬁﬁxsfkt¢ﬂ,yé g m;tﬁ\re@lb\ylhnéy Eyr azlol yI

i m dazolyl, thiaz icyclic
unsat ur a%/ed het er %’ésc I&fecpresg'ﬂlyé’ﬂmgg‘x’i B’éV e SySF\éB‘f‘\Iﬂéi iy Ymsﬁatﬁ] &t Pre ally,

benzot hi azol yth coabin@iaryith a fargREaticaly hcceptaiddvdhidlé fich @s anlidért Biieat ocycl i c
ring can be optional llq% suhstituted with one or nore substituents, wherein

t he substi% ueies asgimilabrediblegarasr dhey mpyba enclosgd ‘Pﬁé‘ldl?ﬂé(’ftﬁheﬁlgklﬁm hydr oxy

Q\ al kyl ene; capqulidsOndy K cobnpBdskan!ifid b1y, df B%f)‘/i)e m& ordlelf Qi¥otlyaitth thyano. The
conmpounds of tﬁe i nvention can be formul ated rRar maceut i cal conpositions

and adni ni st dpediofithe patisatsidigti Ber %é@era@uwdaymatrmmhe #rdive eprapquada vari ety
of forms adaphgthd BmbliRd cahm%ﬁslomwe%xafneﬁ@'mﬂséa {n%f, ffim oFirfrestib®y &l 1y or

parenteral ly, By intravenous, intranuscular, topical or subcutaneous
routes. |n orfebletsthoesaiishlets, rohes cansoles, elixirs, fuspensioas, syruptimafirs end bd, e. g. |

i ntravesi gul qmey SuMﬁl o%lﬁ&lsf&%c‘f@%% &&@E@&&W@on@gattf%s%’ ﬁ%%?‘ta&ﬁr'e' y

adm ni stered, e.qg. Y, Ination wt arrnaceutical ly
accept abl e vezlqnmb@ldsa"chh perserdageiof gretconhipbsitaams amctpxaparaws miay adflceureg)ibb| e

carrier. They IHE%/ m%n%nc%{l%%?e%tl& e B&g'genoe{bogtq tto ag?u‘% gb%%?l at+qu}ﬁa?8 ul'es, may

be conpressed o ta I ncorpora iTect B the
given unit dosage form. The amount of active compound in such therapeutlcally

useful compositions is such that an effective dosage level will be obtained.

20 The tablets, troches, pills, capsules, and the like may also contain the
following: binders such as gum tragacanth, acacia, corn starch or gelatin; excipients
such as dicalcium phosphate; a disintegrating agent such as corn starch, potato

~starch, alginic acid and the like; a lubricant 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 gfycol. 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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food of the patient's diet. For oral therapeutic adm nistration, the active
conpound rmay be conbined with one or nore excipients and used in the form
of i ngestwbl2eowmpdset s, buccal tablets, troches, capsul epCTAIS2000/08(771
suspensi ons, syrups, wafers, and the |ike. Such conpositions and

prepar at i ons ashHyutanRoyad mpy baincorpersted (ita sustafnedaelease prepmpiiemsdnd The

per cent age of 3l conpositions and preparations may, of course, be varied
and may conveniently be between about 2 to about 60% of the weight of a

gi ven unit dosage TheretiveThmpeaundumdy befadmiristared Byoinfisioner injecsions h

t her apeuti cal usef itions is such that an.effective dosage |evel
Wil be obtai én"xe‘&?"“srﬂfé‘l“% g%%?é‘?p‘%“rng8h‘clisss,aﬁiﬁﬁn|b§,P'e@éi?gL’]‘P WAter, QRUPRAlY | ke nay
al so cont & n rhixed fvith h@ehtogic sirfaedar Dispeesions SaiPAlso b prggealihglycasnci a, corn
starch or gelatip; l}ge@'rl%%e ts such as dical ci um phosphate;_ a disintegrating

agent such asi@yinp elysols-dpecetip.apd mixturey thareet apdip ol URdSE | i ke: a

lubricant sucdidingry®8adifssosteiagaimiRe, (R pRpaUGESE oL aPARBVathMGh as
sucrose, fructose, |actose or aspartame or a flavoring agent such as

pepper nint, difFVCBTthWélFQ@‘E’éFROT%P‘S@Prerry flavoring may be added. Wen the
uni t dosage form ifhePhbaRSdigal dblagRYmE O ififle été?ilﬁ%ﬂk%l*sﬁglu{i&s@t erials of

the above type, a liquid carrier, such as a vegeta ) or a pol yethyl ene
gl ycol . \HY i clispersiane er sterile povdess gpmprising fheastve ingredicntartiiciyaze adapted fort her wi se
modi fy the physigah . L O Dk f jnstance,
tablets, pills, or %‘Lr%{seg? sg%eﬁr?apagloggk %:t%%{?g‘g‘t“\‘/ﬁqﬁp‘gﬁ eé?‘%;%}, Op\l/t:\}g%ﬂys hel | ac or
sugar and t heenkapselated ishpospmesr Dehll sdses, theyltoate dosagd foen aleduld/iee stavilggound,

sucrose or fr eni.n ent t hyl . and opyl.par abens as
preservat i vest?{ﬁ%%yséaab zen%d?’ ﬁ\"%%%ornl Hﬁ’gss%c anélgaccﬁee?rgafm&?geoﬁg‘ﬁg’é‘“? RIS . o
cour se, any natveliclalcanibedsalvenpordigaidi diperioy nmedium ctosamgf for sxastpda)l d be

phar maceutd cal | cept abLye nd substantially non- h,ox' i.n the anmounts
enpl oyed. 1t5|I n V‘é%%{ﬁ’ «?tlﬁ%r}??), 4R 31:&?\/%(“35 Yﬁ‘?ﬂ’q’rﬂ WiRmeis 88fr Bt ed into
p' Oy | . . (
sust ai ned- r el igehypane ghr6lt, a0t thedikd), depétabRSils, ivatorktdleryt eqi@ounad may be
adm ni stered b l;lnf usi on_or ﬂf jection ,?ol utions of t active conpound or
its salts car BePlpmiiiueyiieent Wegroperilyi ‘Wn?i‘l“lbfi THRReAM A ﬁx%{flmﬁyli’%’ oxi ¢
surfactant. Dhépenslicd lipaddnb, 39 tRemaheRake of the rdguiréEseticle ditdH it
pol yet hyl ene %I é/c% s, triacetin, and m xtures thereof and in oils. Under
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.
Stenle 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 vacuum 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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ordinary conditions of storage and use, these preparations contain a
preservative to prevent the growh of m croorgani snms. The pharmaceuti cal
dosage f oworo@aésncl ude steril e aqueous sol utions or diPSPpAIS3$09/08070T

sterile powders.co i sing the active ingredient whi.ch e adapt.ed for the
ext empor aneo@gmb?ggpati‘%ff‘?% “&DSIE?%Srqr?fMg‘I%ﬁﬁ’ BHiomppns P%f)vg@g? %cr?gl,g{abgf)ti onal Iy
encapsul at ed daftiek, RRSPHBSbe d Plidbt a B@ses, the ultimate dosage form shoul d be

sterile, fluid and stable under. the conditions %1; rrl?nuf ac%ﬁjre and storage.
The 1iquid carri elUseful sedidicamigrsdagiudgdingly diyided solidysuph 85 fl9, H¥%s per si on nedi um

conpri sing, fRrRXRAARINE celMBdsB/ silicB! AWaiRh andthP Ake/ Asefifl AGui ¥ &kl enchiley Cer O
propyl ene glycol, ‘'t quid pol yethyl ene glycols, and the |ike), vegetable

oi |'s, nontdoxiates gleahold or glyeelp o1 watpijalaahol/glly¢ad biends, {y which hePEsstnt The proper
fluidity can é%ﬁlp ({th% Qeeﬂssofvgé opﬁg{éﬁéﬁ? at e%écﬁ\mﬁe\fegr Siﬁfoh&ﬂ' With {hk RASONES, by

t he mai nt enance o he required pa e size in the case of dispersions or
by the use ofofsunfaid sunfastantS hasdjpyastsesntti asrfragfantésend addibenabdntimiaelal gani sns
can be brought about, by .various. apti bacteri.al t nts, for
exanpl e, par a%gr%%?anc%ela\ép% ot tﬁ%F?n’ﬁWéor?an,ess%ra cgélgél?cilfg#%ﬁ%‘rtgiggl?, and the
i ke. | n manycoamdsitonsichn B¢ dgplibkfrpnabwiteht gads,msedtolimpregnasobandages agent s, f or
exanpl e, sugars, buffers or sodiu CEFlFor'de. Prol onged absorption of the

i nj ect abl © cHPELreTiBeis OFSRRYBEO? %6 Ct%ldo’ifﬁ‘iuw RHERRE5 45 %P e "conposi ti ons
of agents delsqyysg. absorption, for exanple, alum num nonostearate and ‘

gelatin. Sterile solutions are prepared by jncorporatin he active
conpound in the rcdifkprds %‘ﬁlbﬁsrﬁyn?hﬁg"c ?Ifyrfbtﬁ’r‘ic&ge{a%?‘i}‘gFf’bts\?ﬁ“f‘i’fte\?%ri ous of

the ot her inghe@higstoks, RIOHINTE adRbsERIVRAIfRY mhifsHI hftehialf @hlapwed by filter
sterilization. 1n the case of sterile powders for the pregaratl on of

sterile injectetexedsuihliquidirarriersie fymepesaddde pasteh@als, YrIpEPEpRARS: P¥h are

vacuum dryg ngnaiek, tepplafatdirldy RAnd &&hoE HLESy. Which yield a powder of the
active |ngred|enté?Ius any additional desired ingredient present in the
& J

previously steril dlseful desegay of Biegpmpoinds Rarberdsisiaiard bueamnasing Beiréh, the
present comoypggavay, aﬁlirgﬂg% dficy Bh AU QLR Metfoas R LdRacdhe |1 qui ds.

However, it w ge ~be desirable toadm nister themas conpositions
or formul at i ovsfettiveciosageiamion and etheranimeds éphuatsngare known to the art; for

example, see U.S. Patent No. 4,938,949. The ability of a compound of the invention

20  to act as a TLR agonist may be determined using pharmacological models which are
well known to the art, including the procedures disclosed by Lee et al., PNAS,
100:6646 (2003).

Generally, the concentration of the compound(s) in a liquid composition will
be from about 0.1-25 wt-%, preferably from about 0.5-10 wt-%. The concentration

25  in a 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 img/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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carrier, which may be a solid or a liquid. Useful solid carriers include
finely divided solids such as talc, clay, mcrocrystalline cellul ose,
silica, aworeoova9sssd the |ike. Useful liquid carriers i neCuas2e0a:0e07;71

compounds.can Phactn Bt BhEeo A0 B HS Do pERR BB o B T 2P P!

with the aid 60nrgﬂ¢yda9><| c surfactants. Adjuvants such as fragrances and
additional antimcrobial agents can be ad roperti es for

ded to
a given use. The r &R fompapaq is GoRvEREY: Pt “b éag§§B from

absor bent padaxam;ﬂedoﬁt&nmglsrt@gajwlﬁg,l@aMﬁﬁy 0@ B0 Re, nidksavaAdatly,0r sprayed
onto the affected area using pe .or aerosol sprayers. Thickeners such

as synthetPc 58F%/§Pé)r%$Oﬁaéfl‘t’ey‘ﬂ%ihﬁgtpef‘é‘%lﬂpséﬁ?l M35l ts and esters, fatty

al cohol s, nodi fi edigegly WeQas®z @greamlsﬁdmeradaﬁﬁ%em £hledt §eeﬁ'(5}ﬂ‘asﬁalaso be
enpl oyed with liquid carriers to forms reada e E)astes els oi nt nent s,

soaps, and t heonceptgationsef thagstive eanponndielfeane pyout 8.04 reeabort 10 OM,t%touser_
Usef ul dosageg,qf 75 Nfr, SRR 8ok 3o ?@Hﬁfsh%ﬁ r&@x@%@yaﬁoﬁ @B spheir in

vitro activity, and"1A"vivo dctivity thods or the
extrapol at i on udf. Biis may ba/a:htwechg@scxamplmm'ehe mtravenpiranjegimnmdh 9,05tto  humans

are known 16° tSt} soﬁmog oI" @r f'ietlve edl%n% 0 tlgnaﬁg i sali sarlme tor ?’\%&y %dmgl%lsstege s aThe

ability of "a conpoun agoni ST may be
det er mi ned usibolys péadiniag abongi-¢ed mlgrodeieacmlﬁgremem \mekﬂablermm lewls he art,

i ncl udi ng the cedures osed by Lee et al., PNAS, 100:6646 (2003).
Goneral 1y, |t haR 3R USR] brroni e LSRG S0 RS sbobt LOT{LPEEBhEIS: | on
wi Il be from ahentitdit ikfidfonetorftainiag abst alaly tg/kidtheudtive ifgrelienwt): % The
concentration in aagem solid or solid corrp05|t|6$n such go a gel or a

powder will be abodie ¢siredsiafs mey copvepightlyfepresspied N Bugle €0sGOI &, The anount

of the compourdidedrdosds aa@tmsv&ecsalappreﬁnﬁ@fntemnd ¥ ekd1p16,Qk two, @gbd f&e for use
intreatment will vary not onl the particular salt sel ected but al so

with the rout & B‘Pfeasﬁmdﬁﬁeé pertay oﬂ‘e S’t“?réo%?disﬂf wappe fyrderdidededn WRPng tr eat ed
and the age aRgdmber of discrete loosely spaced administrations; such as multiple inhalations from

an insufflator or by application of a plurality of drops into the eye.
The invention will be further described by the following non-limiting
20  example.
Example 1
‘The systemic delivery of TLR7 agonists is not ideal since it does not allow
for the organization of the immune response in a particular part of the body. TLR7
agonists display the highest activity when delivered locally allowing the creation of
25  apotent immune gradient. The localized delivery also reduces the risk of systemic
exposure, 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 achie;'e 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, €.g.,
cdnjugates of imiquimod, can improve the uptake of the agonist by enhancing

adhesion, endosomal uptake, and/or receptor multimerization (reducing monomeric
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condition of the patient and will be ultimately at the discretion of the
attendant physician or clinician. In general, however, a suitable dose wl|l
be i n t hewoangaedsof rom about 0.5 to about 100 ing/ kg, ecg/us2émom’about 10
to about 75 b Wele 3. oyt 50 per

ki | ogram bod;g{ \}\é/glgcgtﬁps)b%q%ﬁﬁ%rr %E‘liepipg%lutsg%é‘ri d%gggﬁa%g Oelﬁfg?\%q? #m? e %nge of 6
to 90 ny/ kg/ daffectnost preferably in the range of 15 to 60 ng/ kg/ day. The
conmpound i s convenj |y administered. in unit dos form for. exanple,
containing 5 to 10%@9#&“9?8%3%‘?‘%?{?7‘@?&%0 F%?“?%‘M@?ﬂwageaﬁ%ﬁ%nuy, 50
to 500 ng of askntivd ihdglecklit@rinophmitetdtio] the@FaE@hdn® vkt Jf @@alinys hak BeeraCt i ve

I ngr edi ent _shoul d gg adm ni stered to achieve “5§ak pl asma concentrations of
the active’ coRFRAYRLOHFats Y E?ﬁ‘fcner."é’fti°8we{6% I sapeerpRpsists, 4 gn&Bout 75 M
preferably, abpitved difngd31d¥B8pyPesibntd with AlgAHs¥ an@BRdfiskendnOma@Rut 30 MM Thi s
may be achi eved, for exanple, by the intravenous injection of a 0.05 to 5%
sol ution of tHyaHLe blydder ms%@p@%@ patsptsi voiHegaronane ig itk (eés) obthe fladdery
admi ni stered @S dibloHinehio me@mm%mﬁmyf rharh 8 Bfmmﬁz@sf{gﬂem& | ngredi ent.
Desirabl e blood |levels may be mai it al neo? y continuous I nfusion to provide
about 0. 01-5. @bsemptieny/ <8, \ie dibpersion ia emuisicantentapfulgtionns napaicles oy about

0. 4-15 nmghkg ' I | ( es| . nay, conveni ently
be pr esentlgd |8 Sogng’i a%g{eg%ggsug%rggﬁargaéﬁ 03?[1 e%%ggség} %E%C%Ftéﬁlg?n &

appropri at e i ptotgivar lipid.f lnronexmbglimentabe TIR7 farmureipnd apeiadministepdevisalb- doses

er day. The sub-dose itself be further divide .g.,...into nunber of
8 i scr e%/e Ioosglfiget%rpuéglé’dl r%%% A g?%ércgﬁﬁe%ﬁg;cpawg toaig%ﬁ&f)f ﬁ?rﬁg ébrft?wcﬁﬁ'lltg{afﬁ‘eons from
an i nsuf f | at ocamer, by., &ppbéut 40 mddutafto ahﬁxllrﬁﬁﬁérivﬂ?iCMeﬁlla&&sidiﬂﬁsﬂedttbe eye. ;I'he
invention will be further, desgribed by the followng non-limti exanpl e.
Exampl e 1 The SRE SRERetLE of b Ripccduikmay bg romepied PR mEeeiRce |t does
not al | ow1$ or idtérealox @adiid Zldhnintsntdy. t he i mrune response in a particular part
of the body. TLR7 oni sts display the highest activity when delivered
| ocal Iy al i owi ng tﬁ)genmlaé'ég(?n&ga afe conjugates with propirimine or'imiquimod.

Bropirimine (a TLR agonist) has been shown to be effective in superficial bladder

cancer (European Urology, Vol 34, 1998). Imiquimod has demonstrated efficacy in

superficial skin cancer, inhibited chemically induced bladder cancer and cured mice

20  of the FCB bladder tumor (Borden et al., 1990). Imiquimod also showed potent
anti-tumor activity in an orthotopic bladder cancer mouse model (Smith et al., 2007).
In placebo treated animals, 11 of 13 mice (85%) developed invasive, high-grade
bladder tumors. 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, eg.,
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
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a potent inmmune gradient. The |localized delivery also reduces the risk of
system c exposure, thereby increasing the safety profile of the agonist.
Bl adder iwoanowayasnol ogi cally active organ, "skin turne@cirrzseae/oor1” wth

TLR7 expressing dendrift.ic d st cells. T, hi eve od glinjcal activity
for a bl adderpgaéﬁ‘ (@%’nﬁéﬁ P‘8ﬁ[é,a“§§16irﬁt&1ebeﬁ‘§%e§a@89‘%f vle[sﬂ?géilﬁsgﬁ %etvgfsto rough the
bl adder per nmeakifbrintulatddd MLRE agorfstee 6l Gormhi@iosy TALRIIZO®AD isl deteyminedds t o
system c side effects, while poor perneabi Iit%jnéoeads to inco te

eradi cation. %K “H‘&G‘i‘ﬂ“éwtbé‘ﬁﬁ‘i%%ﬂlﬁgfﬁeé?rﬁ select Ub‘ét‘%gleé?eﬂi‘oﬂfngttsﬁod, can

i nprove the uphakenof the agonist by enhancing adhesi on, endosomal uptake,
and/ or receptor multinerization (reducing nononelicinteractions), and may

provi de fo? s@kimronesd cicary: theieEitaey eld ikneloalasclepridaen B Perileeh ect .

Bl adder canceg.pahifRERolhRER LS Betrikd et @fﬁ%&ﬁﬁé@h@mmﬂﬁz RGNt Of the
invention include, but are not limt to, tHose tor whom nost of the tunor
has been renovkugblastd er hewithe (ThRFligamis euter @m fargeatellsowhich esdoseradl cancer
persists, and e o ri cyt 0sco . ient.s. W i gh-risk and
m d-ri sk non- ﬁﬁ‘g@ﬁ@ﬁ“g@g@%g% g glggfagéﬁsczlrge %‘8‘*’?"’2%6%’8 |eeﬁ€°§nvé} th carci nona
in situ (cis) "afforntuiatdl’ TAREragodists B riEffezery frdmntbatiof thelprblvél foagaatiats or S

formul ated.so,as to mnimze .system, ¢c. absorption, e.d. i i spersion in
el o1 ane 10 engaiett iRy ToRmHENES S aPRevn Flasud oo lhT et Ban" -
nanoparti cl es agiman@bdly ofbladlier,cafider &l k&l fot @dehif tHelgetliods af e aivehttonor |1 pi d.

In one enmbodi nent, the TLR7 f.ornul ations aée adagj nistered via a,catheter in

the urethra, AhRFUPHBCRRIUHER!SHndod: heRiylQf p Betier p WP&ﬁ?ﬁ?‘lﬁldn‘HBaﬁF%ct with the
cancer, e.g., effRhcyd@HleshQldal MvhMagd Svelthb OslifSmaddi@r TMRI7GRokifte bl adder is
flushed to renove unreacted drug. %he procedure may be repeated at
approximately weekly intervals x 6, and then nonthly. Exenplary conjugates
are conjugates with propirimne or imquinod. Bropirimne (a TLR agoni st)
has been shown to be effective in superficial bladder cancer (European

Urol ogy. Vol 34, 1998). Im quinod has denonstrated efficacy in superficial
skin cancer, inhibited chemcally induced bl adder cancer and cured m ce of
the FCB bl adder tunor (Borden et al., 1990). Im quinod al so showed potent
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anti-tunor activity in an orthotopic bl adder cancer nouse nodel (Smth et
al., 2007). In placebo treated aninmals, 1 1 of 13 mce (85% devel oped

i nvasi ve,wbi2géy/ye@de bl adder tunors. In the im quinod-t Peatusdoosamdoral s (100
ng once weekl Z only 3 of 14 m ce devel oped tunors. TMX-101 is a

formul ati on OM@%I mod designed to inprove activity and retard systenic
absorption. To detgﬁlgacﬁgtglhmcgq;ﬂmunby 0f130MKo0k). agai nst superficial bl adder
cancer, TMXIO was_delivered TocallTy via int raveS| cal instillation. Summary
The main advant age%méffnfﬁabét‘ﬁ%ﬁﬁéréd(gtl (61%0)-a better dosage or a better

node of delivery f@L,a: e‘l{laﬁﬁqgggﬂﬁlﬁ,gl (BRI m qui nod) in bl adder diseases
are: 1) reduced toxicity: by modifyrng the for mul ati on or dosage of a TLR7Y

agonsit, €¥g., i mildernvngetak.Helmmengl., lﬁ§f4ééi (2082paxi mi zed and the systenmic
(such as the use. oEuteeFely Kb el B, oy AaOb A T 2 i nat fon w th
exci pi ents, use ofSHapipe ets]., WioddtIhBrdli, &6) (19BRephar macokl netic profile and

the ratio between ver | evel s of "unfopnul ated" TLR7
agoni st s versus fowgﬁfmiﬁwgég&ﬁ?sts i s deternined and

formul ati ons W|th Staméy O, Mp_ODbﬂnﬁﬁo apesee(2ect)ed for use in the nmethods of
t he inven on; ed effi c G the effi f TLR7 nol ecul es depends
on the pr il e of '% gl Rl {ad @g?%oéﬁ{“ ggered. The

cyt oki ne/ chenoki ne profile can change based on how the TLR7 |igands enter
the target cells, which endosonal corrpartrrent is activated, and other
factors. The cytoki ne/ chenokine profile of "unfornul ated" TLR7 agonists is
different from thaky ghbifchonk Paleas@dd pREMADRAChORR af indRHrNBd HerSih Dy TS
Formul ati ons or delivery systens tha grow de the best efficac |n ani mal
nodel s of bl atedReenceaMdle imthe fagegoing sperifieptiondhis inyertina haebergdsscabed ine

| nventi onis 3) reiioh &f okl ARG ot AL MEred bRy dbiafi{ e BT saf ety
proflle and increased efficacy provides a clear advantage over the

" unf or mul at edforthifRpumppses of ilhReateaneit sk beprparsht tetthase skillegoin the arnthaidhe . 40:

1307 (2004) . BOLARR iClus@bhtible (MR8 RiboainRnt A4d thd & of the details

herein may be varied considerably without departing from the basic principles of the

invention.
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Hemm et al., Nat. Imunol . 3:196 (2002). Hornung et al., J. |nmunol.
168: 453 1 (2002). Janeway et al., Ann Rev. Tmmunol .. 20: 197 (2002).
Shapi ro evoaboy/oovénl d. J . Urol.. 6:61 (1988). Smith et par/us2a9/ourol . .
177:2347 (2007). Stanley, din. Exp. Dermatol. . 27:571 (2002). Underhill
et al., Curr. Qin. Imunol. . 14: 103 (2002). AUpublications, patents and
patent applications are incorporated herein by reference. Wiile in the
foregoi ng specification, this invention has been described in relation to
certai n pref eYVHRAT EHEOMMER B5:t her eof, and many details have been set forth
for purposes of illustration, it will be apparent to those skilled in the
art that the invention is susceptible to additional enbodi nents and that
certain of5 t hb detfainethothterighihit nriyead supgeficial dladdershnter sl iyamynalhout  departi ng
fromthe basigc principles. of t Wl i WAL . k. A method
to inhibit or*frea gsagnﬁlél%sﬁnél?% K%Sé%lgag[? t((g:)grqncer all hgé%@h%@ﬁai @%‘%%Fi si ng
adm ni st er i ngcancdr A ¢ffaitieelhracny of Dcanpuaiting tothprisinggp BlbEadonst fekmibhtedder
cancer an effective anou f .a.conposi.tipon _conprisin TLR7 agoni st
formul ated or®\ h%‘ﬁ’icﬁl T?A}hﬁcﬁﬁofﬁﬁﬂ?%tem%‘%ﬁpggg&%ﬁpl&a%g??llé’fj%lpti on or to
enhance | ocal conbdié@fidrsaf theagoridt i the bR@tindicosad t he bl adder mucosa. 2. The
nmet hod of claim 1 wherein the conposition conprises a chemcally nodified
TLR7 agon}%t. 3. The nmethod of claim2 wherein the nodification is the
coval ent |inkage OfqetnhgholileRéladdPMhéteir Be SorRpdRitRh BoMpricds h tRinflealy. The met hod
of any one of clains 1 to 3 wherein the conposition conprises an enul sion..
5. The met hodmedifigh{LRhegosRt.clains 1 to 4 wherein the conposition conprises
nanoparticles. 6. The nethod of any one of clainms 1 to 5 wherein the
conposition conprises

3. The method of claim 2 wherein the modification is the covalent linkage of

15  the TLR7 agonist to a protein or a lipid.

4. The method of any one of claims 1 to 3 wherein the composition comprises
an emulsion..

20 5. The method of any one of claims 1 to 4 wherein the composition comprises
nanoparticles.
6. The method of any one of claims 1 to 5 wherein the composition comprises
liposomes.

25
7. The method of any one of claims 1 to 6 wherein the composition comprises
nanocrystals.
8. The method of any one of claims 1 to 7 wherein a catheter is employed to

30 administer the composition.

9. The method of any one of claims 1 to 8 further comprising applying
ultrasound to the bladder.
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| i posones. 7. The nmethod of any one of clainms 1 to 6 wherein the
conposition conprises nanocrystals. 8. The nethod of any one of clains 1 to
7 wher ei rwa0@tdoedser i s enployed to adm ni ster the conp®€irttiseens/ode77The

met hod of any,.one.of cl.ai 1 to 8 further rising a i ng ul trasound
to the bl adde’: 10&73‘5%%%%?@%@“5%08#&@? af:?rsprf%fgoﬁgi’%/n&rther

conpri si ng apcybimggnetie tidfatiom@thé bladdeadi ati on to the bl adder. 11. The
nmet hod of any one of clainms 1 to 10 further conprising applying a
surfactant to the bladder. 12. The met hod of any one of clains 1 to 11

wherein the naMMaIThE fethol WIRHY ond3f clA® 1NB1 D GeRE camytisaipplyinglaai M8 1 to 12
wherein-the nmammal has el evated nunbers of nmst cells. 14. The net hod of

any one of® c|sfagant tq e baddfier ei n t he mammal has el evated | evel s of
neurokinin in the urine. 15. The nethod of any one of clains 1 to 14
wherein the manmmal is posttransurethral resection. 16. A nethod to inhibit
or treat supe¥%i ciTak nsthed 9€anycameeéelaims latortd vhgrein bio mammal g waenni st eri ng
intravesicularly to a mammal havi ng superficial bladder cancer an effective
anount of a conposition conprising a TLR7 agonist in conjunction with a
treat nent to Bnharfhe metodlof emynment claimsonts 18 fwheteén thg onaimetal has ddvated] adder
mucosa. 17. The  nmet Qod of llcI aim 16 wherein the treatnent conprises applying
uItrasounH)tonWSrsbol Q435 18. The method of claim 16 or 17 wherein the
treatment conprises applying el ectromagnetic radiation to the bl adder. 19.

The met hod of, any gne qof clains 16 to 18 wherein the treatnment cqnprises
appl yi ng a SUHF act@ﬁt‘ne&?dtoﬁényb?n&? 8llal'msll to% wherein emamma(ﬂlas elevate8

levels of neurokinin in the urine.

15 15. The method of any one of claims 1 to 14 wherein the mammal is post-

transurethral resection.

16. A method to inhibit or treat superficial bladder cancer in a mammal,

comprising administering intravesicularly to a mammal having superficial bladder
20  cancer an effective amount of a composition comprising a TLR7 agonist in

conjunction with a treatment to enhance local concentrations of the agonist in the

bladder mucosa.

17.  The method of claim 16 wherein the treatment comprises applying
25  ultrasound to the bladder.

18.  The method of claim 16 or 17 wherein the treatment comprises applying

electromagnetic radiation to the bladder.

30 19. The method of any one of claims 16 to 18 wherein the treatment comprises

applying a surfactant to the bladder.

20.  The method of any one of claims 16 to 19 wherein the mammal is a hurhan.

36



20. The nethod of any one of clains 16 to 19 wherein the mammal is a
human. 21. The nethod of any one of clains 16 to 20 wherein the nmammal has
el evat ed worzhey®oesh mast cells. 22. The nethod of any omeTafS2abaergl 16 to 2

1 wherein the elevated I veI of,.neurokinin in.the urine. 23.
The method of 2any. Disenaieoir LR he <S5 (0 MEiety e mmmih Lol
posttransur et fiumtlery &sestdelln. 24. The nmethod of any one of clains 1 to 15
wherein the TLR agonist is fornmulated as a salt of an acid selected from
the group consisting of hydrochloric acid, hydrobromc acid, sulfuric acid,

sul fam ¢ aci d22. phopRhRdthdd FehfendUflclairfs Aciot vieRdint the Sainthal RisQikivaRiC aci d,
succinic acid %chollc acid, stearic acid, lactic acid, malic acid,

tartaric ai:ldfev § Pf pegrokiningin thesersien ¢ acid, panoic acid, naleic acid,

hydr oxymal ei ¢ aci d, phenylacetlc aci d, glutanlc aci d, ben20|c aci d,
salicylic acid, sul fanilic acid, 2- acetoxyben20|c aC|d fumaric aC|d,

t ol uenesul f on?t actht, meteadrdaesenerafislaimaly i, 22eteeiethd puinfabisipostaci d, oxal i ¢
acid and iset 5. The method of any one of clains 16 to 23
wherein the T éﬁgkg%?g%g??gfornulated as a salt of an acid selected from

t he group consisting of hydrochlorlc aci d, hydrobronlc acid, sulfuric acid,

sul fam c id,, ph hor | cid, nit ceti,c proplonlc aci d,
succi ni ¢ aci d?*gl 3@8 fpethe oz%anyglfe A ;aém%gfd ‘T’lié?lpglegﬁ‘lﬂoa R8P acid,
tartaric aci dfonﬁulht‘etl@s acdlthf af a€id kdledtedfirtl thepasup dondging of ipdrédhtoraci d,
hydroxymal eic_a henyl aceti.c. acid, glutanc acjd, benzoic acid,
salicylic aci ?f‘ ?‘Pg"ﬁm‘ (vl éﬁ‘l&‘ncfcﬁic%gfgw;gz@%p Qricads pREACE aci d,

t ol uenesul f onidetiagdid profRstiaates dhdeaid &id glydolicdchB Beart 14, faohd &i@ci d, oxal ic
acid and isethionic acid. 26. Use of a TLR agonist in t he manufacture of a

medi cament i nmakc i frarie pqid citrig acif.srashie Beif, RemofGasidh malgieAcid: ci al bl adder
cancer inis ”H}‘Hi@lym’&?elc AcE pHsh§1a8&ticCdcRll tht?aﬁla\‘ﬁﬁd ®kfolchRid] dficAgoRidsSt 1S

formul ated as salt of an acid selected fromthe group consisting of
hydr ochl ori ¢ %faalhc Agidr DRsetoryeengeip acid.fumprg acid, selpepesulfgpieapilc aci d,

phosphori ¢ acjydihaflshifdrc /& @uhax?eccﬁédlfanﬁ%iq oﬂh@@él@gﬁcﬁs&ﬁbgm aSiCCI ni ¢ acid,
glycolic acid, stearic acid, lactic acid, malic acid, tartaric acid, citric

aci d, ascorblc acid, panoic acid, nmaleic acid, hydroxymaleic acid,
phenyl acetic g&id, The method of any one of claims 16 to 23 wherein the TLR agonist is

20  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,

25  sulfanilic acid, 2-acetoxybenzoic acid, fumaric acid, toluenesulfonic acid,
methanesulfonic acid, ethane disulfonic acid, oxalic acid and isethionic acid.

26.  Use of a TLR agonist in the manufacture of a medicament in an amount

effective to inhibit or treat superficial bladder cancer in a mammal.
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glutamc acid, benzoic acid, salicylic acid, sulfanilic acid,
2- acet oxybenzoic acid, fumaric acid, toluenesul fonic acid, nethanesulfonic
aci d, et hsoeodveadsboni c aci d, oxalic acid and isethi oni ®Caaisdo09/000771

27.  Theuse of claim 26 wherein the TLR 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

5 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 disulfom'cl acid,

oxalic acid and isethionic acid.
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