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Toll like receptors (TLRs) are pattern recognition receptors present on diverse
cell types that recognize specific molecular patterns present in microbes such

25  as bacteria, viruses or fungi (1). TLRs recognize lipoprotein (TLR2), double-
stranded RNA (TLR3), lipopolysaccharide (LPS, TLR4), flagellin (TLRS5), single-
stranded RNA (TLR7/8), and bacterial or viral unmethylated CpG DNA (TLR9).
All TLRs, except TLR3, signal through an adapter protein referred to as MyD88,
resulting in the activation of NFkappaB and related cytokine genes (2).

30
TLR7 and 8, located intracellularly in endosome components, recognize single-
stranded RNA and a distinct synthetic guanosine analog of host cells (3, 4).
Guanine and uridine-rich single-stranded RNA has been identified as a natural
ligand for TLR7 (5). In addition, several low molecular weight activators of

35 TLR7 have been identified, including imidazoquinolines, and purine-like
molecules (3, 6, 7). Among the latter, 9-benzyl-8-hydroxy-2-(2-methoxyethoxy)
adenine ("SM"), has been identified as a potent and specific TLR7 agonist (8).
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Summary

Provided herein are small molecule conjugates that can modulate an activity of
one or more toll-like receptors (e.g., the conjugates are agonists, antagonists, or

20  both). The term "toll-like receptor" (TLR) refers to a member of a family of
receptors that bind to pathogen-associated molecular patterns (PAMPs) and
facilitate an immune response in a mammal. Ten mammalian TLRs are known,
e.g., TLR1-10. The term "toll-like receptor agonist” (TLR agonist) refers to a
molecule that interacts with a TLR and stimulates the activity of the receptor.

25  Synthetic TLR agonists are chemical compounds that are designed to interact
with a TLR and stimulate the activity of the receptor. Examples of TLR agonists
include a TLR-7 agonist, TLR-3 agonist or TLR-9 agonist. The term "toll-like
receptor antagonist” (TLR antagonist) refers to a molecule that interacts with a
TLR and inhibits or neutralizes the signaling activity of the receptor. Synthetic

30 TLR antagonists are chemical compounds designed to interact with a TLR and
interfere with the activity of the receptor. Examples of TLR antagonists include
a TLR-7 antagonist, TLR-3 antagonist or TLR-9 antagonist.

Thus, in one embodiment, provided herein is a compound having a structure

35 according to Formula I:



X1 is a bond or is -0-, -S-, or -NRe-; Re is hydrogen, C1-C10 al kyl,
or substituted Cl-Cl10 al kyl, or Re and Rl taken together with the nitrogen
at om can wormoendbsser ocyclic ring or a 10substitut ed hetreramsgeliocn3sd ng;

R1 is hydrogen, Cl-Cl10 al kyl, substituted Cl1-Cl0 al kyl, Cl-Cl10 al koxy,
substituted Cl1-Cl0 al koxy, Ci-C10 kyl Cl1-Cl10 al koxy, substituted Cil-C10
al kyl C1-C10 al koxy, C5-C10 aryl, Bstituted C5-C10 aryl, C5-C9

het erocyclic, substituted C5-C9 hetlerocyclic, 03-09 carbocyclic or
substituted C3-C9 15carbocyclicx ch R2 independently is hydrogen,
-OH, C1-C6 al kyl, substituted C C6 al kyl C6 al koxy, substituted Cl-C6
al koxy, -C(0)- Cl C6 al kyl (aI stituted -C(0)- Cl1l-C6 al kyl,
-C(0)- C6-C10 aryl (aroylﬁi—s)()bsthuted -((0) C6-C10 aryl, -C(0)OH
(carboxyl), -C(0)0- Ci1-C6 al kyl (al koxycaqcbgm/l) 203ubst|tut ed -C(0)O0-
Cl-C6 al kyl, -NRaRb, -C(0)NRaRb (carbanoyl), substituted C(0)NRaRb, hal o,
nitro, or cyano; the substitugnts on the al kyl, aryl or heterocyclic
groups are hydroxy, Cl-C6 al kyl, hyd{oxy £1-C6 al kyl ene, 01-06 al koxy,
C3-C6 cycl oal kyl, 01-06 al koxy %% \al k 5 am no, cyano, hal ogen, or
aryl; 25each Ra and Rb is indep y hydr ogenfFoou@ab al kyl, C3-C8

cycl oal kyl, Cl1-C6 al koxy, halo 01-06 al kyl, 03-08 cycl oal kyl Cl1-C6 al kyl,
Cl- C6 al kanoyl, hydroxy 01-06 al kyl, aryl, aryl 01-06 al kyl, Het, Het C -
06 al kyl, or obaypbérraddentigaliyrasoentable salidtreredf, ingludingepbytiatetthgreok2 - ((R3) 1 -
(R4)s)p, 'C(Q\)h ng#b or -CH2NH biotin; each X2 independently is a bond or
a |inking grouS €ach R3 independently is a polyethylene glycol (PEG

noi ety; 58ach R4 iMiddpem@Bhtly is H -ClL -C6 alkyl, -Cl-C6 al koxy, - NRaRb,

-N3, -OH, -CN, - , al kyl - NRaRb, -ClCGaIkyI OH, -C1-C6
al kyl -CON, -Cl-C6 & yPWG%%1 o R, kyl - COORL, 5 to 6 nmenbered (5-6
nenbered) ring, suﬁas abonedr 5-0-mSrber8R°ti ng, -Cl-06 al kyl - 5-6 rrenber ed
bt v son 55 HEbAS Lo GBS GRS ARYAL:
is 0, 1, 2, 3aken tdgetpen \mtr&themltﬂc@én atom can form a heterocyclic ring or a
10  substituted heterocyclic ring;
R' is hydrogen, C1-C10 alkyl, substituted C1-C10 alkyl, C1-C10 alkoxy,
substituted C1-C10 alkoxy, C1-C10 alkyl C1-C10 alkoxy, substituted C1-C10
alkyl C1-C10 alkoxy, C5-C10 aryl, substituted C5-C10 aryl, C5-C9 héterocyclic,
substituted C5-C9 heterocyclic, C3-C9 carbocyclic or substituted C3-C9
15  carbocyclic;
each R? independently is hydrogen, -OH, C1-C6 alkyl, substituted C1-C6
alkyl, C1-C6 alkoxy, substituted C1-C6 alkoxy, -C(O)- C1-C6 alkyl (alkanoyl),
substituted -C(O)- C1-C6 alkyl, -C(O)- C6-C10 aryl (aroyl), substituted -C(O)-
C6-C10 aryl, -C(O)OH (carboxyl), -C(O)O- C1-C6 alky! (alkoxycarbonyl),
20  substituted -C(O)O- C1-C6 alkyl, -NR°R®, -C(O)NR®R® (carbamoyl), substituted
C(O)NR?R®, halo, nitro, or cyano;
the substituents on the alkyl, aryl or heterocyclic groups are hydroxy,
C1-C6 alkyl, hydroxy C1-C6 alkylene, C1-C6 alkoxy, C3-C6 cycloalkyl, C1-C6
alkoxy C1-C6 alkylene, amino, cyano, halogen, or aryl;
25 each R? and R® is independently hydrogen, C1-C6 alkyl, C3-C8
cycloalkyl, C1-C6 alkoxy, halo C1-C6 alkyl, C3-C8 cycloalkyl C1-C6 alkyl, C1-
C6 alkanoyl, hydroxy C1-C6 alkyl, aryl, aryl C1-C6 alkyl, Het, Het C1- C6 alkyl,
or C1-C6 alkoxycarbonyl,

‘<




gis 1l 2, 3, 4or 5 15r is 1to 1,000; sis 1 to 1,000; and the sumof n
and g equals 5. In certain enbodi nents, also provided is a conpound

havi ng a woromr9s4620according to Fornmula I'1: NH2 X\ 1 RETASXUBN0036§ CH2) m
(X2 - ((R3)r - (R4)s)p)q Fornmula 11 or a pharmaceutically acceptable

oo s and kb Rirnemreeai oS s bR N R R T Sore
enbodi ment s, pwtigompound having a structure according to Fornula |11 is
provided: N2 X %’ach X? independently is a bond or a linking group;

each R® independently is a polyethylene glycol (PEG) moiety;

5 each R* independently is H, -C1-C6 alkyl, -C1-C6 alkoxy, -NR°R®, -Ns,
-OH, -CN, -COOH, -COOR, -C1-C6 alkyl-NR®R®, -C1-C6 alkyl-OH, -C1-C6
alkyl-CN, -C1-C6 alkyl-COOH, -C1-C6 alkyl-COOR, 5 to 6 membered (5-6
membered) ring, substituted 5-6 membered ring, -C1-C6 alkyl- 5-6 membered
ring, -C1-C6 alkyl- substituted 5-6 membered ring C2-C9 heterocyclic, or

10  substituted C2-C9 heterocyclic;
mis1,2,3,4,56,7,8 9or10;
nis0,1,2,3or4,

p is 1 to 100;

qis1,2,3,40r5;
15 ris 1 to 1,000;

s is 1to 1,000; and

the sum of n and q equals 5.

In certain embodiments, also provided is a compound having a structure

20 according to Formula II:

NH,
X X N\
| —R
R1——X1/‘\N/ N\

(CH2)m

(X2 - ((R%); - (R)s)p)q Formula i

or a pharmaceutically acceptable salt thereof, or a hydrate thereof, where X, X',
25 X% R,R',R%4R}R* m, n,p, q, rands embodiments are described above for

Formula I.



R1-X1r\M (CH2)m 5 Fornula |11

t hereof, or

descri bedwakzowa9ssss Formula 1; Y is- X2 - ((R3)1- (X3)t PCTXAR&EIDOEIGIEY - X2 -
(RB)r - (X3)t - (X4)s - (RAL)p)q, 10- X2 - ((X4)5 - (X3)t - (R)r)p)q,

- X2 - ((X4)
enbodi nent s

macr onol ecul

is a substit

- NH( 0) G- C1-

or a pharmaceutically acceptable salt

a hydrate thereof, where: X, X, R Rl and R2 enbodi nents are

Iy sorhe hbriiste iyt P4 fvctire aRordngo gpligdfc ©

i ndependent | s previdedrond or |inki ng group; 15each X4 independently is a
e; t is1to 1,000; and uis 1 to 1,000. In sone enbodi nents,
is N In certain enbodinents, X is oxygen, and in 20sone enbodi nents, Rl

uted Cl-CNMHj,al kyl, such as a Cl1-Cl0 al kyl Ci1-Cl10 al koxy noi ety
(e.g., -CH2CH200H3).
non- hydr ogen at ons.
instance. 25In cert@in e
Il inking group (e.g.fl -

1 in sone enbodi nents consists of six or fewer
0

o\

Nenbodi nents, nis 4 and R2 is hydrogen in each
nts, X2 and/or X3 independently is an am do
NH/or-NH(0)C); al kyl am do Iinking group (e.g.,

-Cl-C6 al kylcgo_) , Nal kyl - NH(0) G-, -C(0)NH C1-C6 al kyl -,
al kyl -, -Cl-CG\BlL'lsyI-NH(O)C-Cl-CG al kyl -, -C1-C6
al kyl - C(0) NH C1-C6 al kyl -, of “2C(0)NH (CH2)t-, where t is 1, 2, 3, or 4);
5-6 nenbered = (e.g., 30aryl ring, heteroaryl ring (e.qg.,

substi t ut ed

tetrazole, pyridyl, 2,5/pyrralidinedione (e.g., 2,5-
\ /
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15
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K A
RNy Formula IlI

or a pharmaceutically acceptable salt thereof, or a hydrate thereof, where:
X, X", R, R" and R? embodiments are described above for Formula [
Yis - X2 = (R*= (X~ (X*)s)p)as
- X2 = (R%)e= (X% = (X*)s = (R*)u)p)as
- X2 = ((X*s= (X% = (R%))p)a, OF
- X2 = (XMs = (X%)= (R = (R)u)p)as
R3 R* m, n, p, q, r and s embodiments are described above for Formula

each X® independently is a bond or linking group;
each X* independently is a macromolecule;

tis 1 to 1,000; and

uis 1 to 1,000.

In some embodiments, X is N. In certain embodiments, X' is oxygen, and in
some embodiments, R' is a substituted C1-C10 alkyl, such as a C1-C10 alkyl
C1-C10 alkoxy moiety (e.g., -CH,CH,OCH;). R'in some embodiments consists
of six or fewer non-hydrogen atoms. In some embodiments, n is 4 and R? is

hydrogen in each instance.

In certain embodiments, X? and/or X® independently is an amido linking group
(e.g., -C(O)NH- or —NH(O)C-); alkyl amido linking group (e.g., -C1-C6 alkyl-
C(O)NH-, -C1-C6 alkyl-NH(O)C-, -C(O)NH-C1-C6 alkyl-, -NH(O)C-C1-C6 alkyl-,
-C1-C6 alkyl--NH(O)C-C1-C6 alkyl-, -C1-C6 alkyl-C(O)NH-C1-C6 alkyl-, or -
C(O)NH-(CH,)-, where tis 1, 2, 3, or 4); substituted 5-6 membered ring (e.g.,
aryl ring, heteroaryl ring (e.g., tetrazole, pyridyl, 2,5-pyrrolidinedione (e.g., 2,5-

5

O

X



pyrrolidi nedi one substituted with a substituted phenyl noiety)),

carbocyclic ring, or heterocyclic ring) or oxygen-containing noiety (e.g.,
-0-, - Cl-w6 2al0ko3485. A PEG noi ety can include one ecTmsc@oPEGeunits. A
PEG noi ety can include 5about 1 to about 1,000 PEG units, including,

wi thout limtation, about 13, 14,

15, 16, 17, R@roliggiedigge %Egﬁtﬁéd wth a %%’,S’“}géd "(‘)e”%hﬁ‘o‘%ég) Qé’%)bd%’é'd%’ 90,

100, 200, 308 hetefdcy8iRGing$OPoxyden cobtdhiny ndidy (et €0-, FO1-Qenakoxgirbodi ment s.
In certain enbodi nents, a PEG npbiety can contain about 5 to about 25 PEG

units, about 10 to about 50 PEG units, about 50 to about 150 10PEG units,
about 120 t oAFHEGmMGH) cRiFfaciutietche drivaste FEED uhits. s GBG biofetyE4n inolutis  or about

650 to about 950 PEG un PEG.unj t -
certain erbo@PPEtte abpPH @@%égﬁ)%ﬁsrr@ﬁwmgrWitgo"ﬁﬂ%}?t'%n tagog{i%u?[ 9’%0 a
S?mrfeél mes r 656 WD@UB 0,119, 15 @hout 1506017 al80ud, 20,20, 2b AR, 22525,130, 4@&r t ai n
enbodi nent s, o] a ut 10. I n sone
enbodi nment s, sé%éq g% &15-]3 1{%&2%@ gaq 4|%Q g(g%@gﬁ%dr%%@utgagbm B "bsom? is
ag&gt 0242t8 abmbduﬁr)entsl nngﬁbwemmdnﬂdmtmpemmb@tyéhr&dﬁﬁﬁhi:éboms to
- - -0-. 20l enbo -0- and r
i s about 1 tag%tﬁ&is'g%b'ﬁ” a‘quaﬁoﬁﬁwhgo E’%Gs””'ﬁ’c'%"“tgo t‘?cgﬁ“t 0 10, 11,
ég ég i@olo E’EG drﬁtsO%ﬂoutllgO tdgbOLHCB,SOPfEG daits, 2Bout22b0 t85;b08055049EG50 60, 70,
, , 100, 4 5 700, .8 900 o 0) ertain
rel ated enboH?'?ﬁeWt%w F6% toa"’lP(?H? gggﬁ g Gutst A BgGéﬁ’gd? Qﬁzo(g%{b B about
50 to about ¢thO,0O-abeditaid 2thbodinadrsit 350, 25 about 250 to about 550 or about
650 to about 950. In sone enbodinents, s is about 5 to about 100, and

sonetines s is about 5 to about 50 or about 5 to about 25. In certain
enbodi ment s, IrSsdrse abudinfents) r &hdut $% absutsiOopandreemstimss aisabioufl®to | n sone

mbodi , i bout 5 3 nb d h
CRay T subitt | PORHBOE FBPHERD anehh 25 a M AmeRdmmhseh B Ra o AR o
?ubstit \tlJﬁnt :%ahﬂaambmgstaddunear |rr2r§uneééemod|meema3t ItlsraPEISUthISdtlhan r
e.g., en URS) - - - or .- - - - ng a ne n sone
Sbodi mont o Retot 21 Fed 1O, rix Grgpt odb golhly i Gerib SR oedinet ot 1000

PEG units), B -OSCH,-®@MJ}- 6r 4CH,ACHFOF. branched noieties, s

20 In some embodiments Rj is -O-CH,-CH;- or -CH,-CH,-O- and r is about 1 to
about 1000 (e.g., about 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500,
600, 700, 800, 900 or 1000). In certain related embodiments, r is about 5 to
about 25, about 10 to about 50, about 50 to about 150, about 120 to about 350,
25  about 250 to about 550 or about 650 to about 950.

In some embodiments, s is about 5 to about 100, and sometimes s is about 5 to
about 50 or about 5 to about 25. In certain embodiments, s is about 5 to about
15 and sometimes s is about 10. In some embodiments, s is about 5 or less

30 (e.g.,sis1). Insome embodiments the (R%):, substituent is linear, and in certain
embodiments, the (R®), substituent is branched. For linear moieties, s
sometimes is less than r (e.g., when R; is -O-CH,-CH;- or -CH,-CH,-O-) and at
times s is 1. In some embodiments R; is a linear PEG moiety (e.g., having
about 1 to about 1000 PEG units), sis 1 and ris 1. For branched moieties, s

35 sometimes is less than, greater than or equal to r (e.g., when Rj is -O-CH,-CH,-
or -CH,-CH,-O-), and at times ris 1, sis 1 and p is about 1 to about 1000 (e.g.,
pisabout1,2 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,



35 sonetinmes is less than, greater than or equal tor (e.g., when R3 is
-0-CH2-CH2- or -CH2-CH2-0-), and at tines r is 1, sis 1 and p is about 1
t o about WOQO10(@34p6, p i s about 1, 2, 3, 4, 5, 6, 7, 8, par/ukegiobhig3ed2, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 40, 50, 60, 70, 80,

ertboi ment s, 22 25 2480 3% 4088875 18 afip. Sheior480: o, bR (o

5about 50 or gabmdo & Mooopbout 25. In certain enbodiments, t is about 5 to
about 15 and sonetines t is about 10. In sone enbodinents, t is about 5 or
|l ess (e.g., t is 1). In certain enbodinments, u is about 5 to about 100, and
soneti mes u irss@heembbdintentd)a i atkdut Grto abowtt10D, ard sdroetim@st islabosbolro

enbodi nent s, i.s..about o_ab 5 and soneti ne .15 about o 1N
certain e oagﬂ‘éﬁos?r %OP& g‘bﬁ%%ﬁté%;"b?e aéggmf’@'@.e,n%%lflfssg%u?gﬁ%a%glftt ain
enbodi ment s, 18 aR4 sshhesiinet W &dbdundepanskend esmbodintdnt<Ct isG@balt Bydr JessC1- C2

al koxy (e.g., - , ~NRaRb, -OH -CN, .- = - C1-C2 al.kyl NRaRb,
Cl-C2 al kyl @Qgg?éz '%F?J?ﬂ"l &N,b%fleég\’léﬂ'E?E%&ﬂ%ﬁ%ﬁ"&lsﬁme—“ SCOOR1.
In sonme enbodiigrebést.5 tB4bbst FMogidud Bad byowB5s tih soinednibddimentber isd ri ng
(e.g., aryl ring,. heter | .ring,. carbocycli¢ ring, .heterqgcyclic ring). In
certain enboﬁb?r‘grﬁ@,atbﬁﬂpﬁgﬂ%?o'ﬂgﬁfm%%s,a %@Oﬁf%gep@oﬁl Hot %Y dr oxy! .

I n sonme epbodbo®rs & Py (ead. N 31X 0 a conpound having a structure according
to 20Fornmula I, mis about 1, R2 is hydrogen and nis 4, qis 1, pis 1, r

is about 10 and s is 1. Each X4 can be the sane macronol ecul e or a
di fferent nmagt csrdieembedinients; arR‘esubstiobotdhdependently iswt; IOIRCR @by, eCil s
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In some embodiments pertaining to a compound having a structure according to

20 Formulal, mis about 1, R%is hydrogen and nis 4, qis 1, pis 1, r is about 10

andsis 1.

Each X* can be the same macromolecule or a different macromolecule. In
certain embodiments, a macromolecule is selected from the group consisting of
25 an antibody, antibody fragment, antigen, pathogen antigen (e.g., S. aureus
antigen), protein (e.g., human serum albumin protein or fragment thereof),
glycerol, lipid, phospholipid (e.g., DOPE), sphingolipid and the like. In some

embodiments, the macromolecule is DOPE.

30 In one embodiment, the invention provides a method for preventing, inhibiting or
treating an inflammatory or autoimmune condition (disorder or disease) (e.g.,
rheumatoid arthritis) in a subject, which comprises administering a compound

having the following structure:



HN COOH or a pharmaceutically acceptable salt thereof or hydrate
thereof, to a human subject in need thereof in an anount effective to
prevent, wohlwiww3ss treat the Srheunmatoid arthritis. Al oTaSeMideseher ei n
is a pharnmaceutical conposition conprising a pharmaceutically acceptable
salt of a conpound having a structuge according to Formula I, |1 or III.
Provi ded al so herein is a nethod fot prgventing, inhibiting or 10treating
an inflammation condition in a sukj ~Mwhi ch conprises admi nistering a
conpound having a struct%&ffggggLﬂLn t&*fBrnula [, Il or Il to a subject
in need thereof in an anount”efPécti¥ve "o prevent, inhibit or treat the
condition, e.g., an autoi nmune disorder,/ or a synptomthereof. Also

provi ded herein is a nmethod for prev ng, inhibiting treating an
aut oi mune condition in a subject, 15conpri ses adm nistering a
conpound having a structure accordin o Formula I, Il or Ill to a subject
in need thereof in an anount effedfye to prevent, inhibit or treat the
condition or a synptomthereof, e.gﬁwfrﬁffa thofi\ Thus, the invention
provi des conpounds for use in nedical therapy, M as 20agent s t hat
prevent, inhibit or treat inflammtory disorders oy diseases, e.g.
rheumatoid arthritis, or cancer, optionally in conjunction with other
conmpounds. Accordingly, the conpounds of the inventi aoare useful to
prevent, inhibit or treat an autoi mmune di sorder or disease, an

i nflammatory di sorder or disease or cancer. 25 Al so provided is the use of
t he conpoundsr & phatntexenticalif acteptablefsak theeebfoa mpdriatd thepradvterat humarhi bit or
treat inflammat.ory and/ gr t O] e di .ﬂe s or di. ancer. In
one. enbodi mentIetie AP SR i R R ARt R b Bl BRROER e RN A i ¢ i ng
or treatifhg deweetoidmrtaritubj ect, which conprises adm ni stering a conpound
havi ng a structure according to Formula |, Il or Ill to a subject in need
thereof in an anount effective to prevent, inhibit or treat the cancer. In
one enbodi neAtsp poviderploereih isfa ghaemacautinalicompositiadcomipssiegad t 0 a 5subj ect

wi th cancer apd in which corti [ Ol R 0 .
predni si | onePH%ar?ﬁmﬁaﬁﬁﬁ?%e& %@%?&g?%}g@]g@%ﬁ'?as\%?r&(esg@%&i%n :%829{“9‘3&,0 cancers
such as Hodgkomdga ll,\ihqrhibmrovivied dieal gérei is d metbhd fer, preearitiogi iahibiting tor pl e

el ona braj.,n tum . i i rj of . ancer,
the develbpnuathgidi{fianush S et ik Sio feor dofigBlerfig 2
cancer, i s 16orapodand s=vingealstauatanepEmaondingf totHoemulavethor bhto aT$idjexdt or mged he
i nvention prgqui for yse | edi . S ents
that pr event Mersa it SRBUt iRt KU RALR Y pEARRERaTotE A Grafleh ot her
conpounds. Asgtoinginagg gisotdee ar @gyowtars thdreoh Als@ptonaleddyerein & aisethdd t o
prevent, i nhibi I reat. . ety of autoi gl sor [fdi seases,
i nfl ammat or y%ogip‘é%\/%hte"ﬁé? ﬁ'%@nggéé@:?cﬁ nc%“ﬁ@ﬁ@?%}tgéﬁ RB%E’([? I gb"?‘ g‘% of the
Dr awi ngs15  comprises administering a compound having a structure according to Formula |,

Il or Ill to a subject in need thereof in an amount effective to prevent, inhibit or
treat the condition or a symptom thereof, e.g., inflammation.

Thus, the invention provides compounds for use in medical therapy, such as

20 agents that prevent, inhibit or treat inflammatory disorders or diseases, e.g.,
rheumatoid arthritis, or cancer, optionally in conjunction with other compounds.
Accordingly, the compounds of the invention are useful to prevent, inhibit or
treat an autoimmune disorder or disease, an inflammatory disorder or disease
or cancer.

25
Also provided is the use of the compounds for the manufacture of a medicament
to prevent, inhibit or treat inflammatory and/or autoimmune disorders or

diseases, or cancer. In one embodiment, the invention provides methods for



The drawi ngs illustrate enbodi nents of the invention and are not limting.
It should be noted that for clarity and ease of illustration, these
dr awi ngs woeonam3denade to scale and that in sone instamCEAISL@0I0003E9
enbodi ments of the invention nmay be shown exaggerated or enlarged to

facilitate an understanding qf particul ar i Se T ol | owi ng
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Figures 4A-B_illustrate the kinetics o ro-i nf.l apmat or i i nducti on
by 10TLR7 coff8%Y qtfﬁwe\,ﬁeggr)oIggygff,eeugeéﬁ\?ocpr,ewq}spﬁlﬁg?ttrﬁg%&gﬁé\}gﬁ{i city
(e.qg., abili aytoinemume Hisatdersidiseasasnioflanmatdry dsspiens/djseasesTarid/carwaisugat es i n
Vi vo. 15@;“ gures 6A-C depict the results of eval uation of possible adverse
ef fects TLR7 conjugates. Figures 7A-B illustrate a reduction of
peritoneal nBHéfrDgderibtiormnéfithé Dadwiags by treatment with 1V136 (free

phar macophore) and 1V282 (conpound 8). 20 Figure 8 illustrates the effect
of treatnent with 1v282 (conpound (8)) on induced experinental autoi mmune
encephal onyeThé¢ deawihgsH) ustrate EmbudiesnSleffhe nventidreandiane nat dmétogi ity of TLR7

agoni st conj %ﬁcﬁ% }’1\”\9%5 tﬁ%&¥%§ﬁg§%§'8%%%ﬁ* {ﬁﬂ]g}arﬁgnp tﬂesN(!:: 5%%%5%!%%@4 7 cells

and bone mar
20 made to scale and that in some instances various embodiments of the invention

may be shown exaggerated or enlarged to facilitate an understanding of

particular embodiments.

The following abbreviations are used throughout this document. Toll-like

25  receptor (TLR), Lipopolysaccharide (LPS), Myeloid differentiation primary
response gene (88) (MyD88), Bone Marrow Derived Mononuclear Cell (BMDM),
Peripheral blood mononuclear cell (PBMC), Polyethylene glycol (PEG), Ethanol
(EtOH), Tetrahydrofuran (THF), 1,2- Dioleoyl-sn-glycero-3-
phosphoethanolamine (DOPE), N,N-Dimethylmethanamide (DMF), O-(7-

30 Azabenzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium hexafluorophosphate
(HATU), Dichloromethane (DCM), Triethylamine (TEA), Plasmacytoid dendritic
cells (pDC), Ovalbumin (OVA), Mouse serum albumin (MSA), Human Serum
albumin (HSA), and Immunoglobulin (Ig)

35  Figure 1 illustrates the scheme used for synthesis of lipid- (6), PEG- (8), or lipid-
PEG (9) TLR7 conjugates. (6), (8), and (9) refer to compound designations.



Fi gures 10A-C depict the in vivo pharmacodynam cs of TLR7 agoni st PEG
conjugates adm nistered to mce. 30 Figures 11A-B illustrate the

anti - i nf aoreatoo9g43ef f ect s of 1V282 admi ni stered by dai | yCHasage/0(0359 or by
subcut aneous injection (B) in a serumtransferred arthritis nodel.

35Fi gures 12A:B sh the. anti-inflammatory effects of TLR7 agonist PEG
conj ggat es i 'gé’“?%?%'l& %pécﬁétgeerqu vebg Vi% hr%ﬁ;ﬂafqgéc%%rﬁgten%%%n of

2010/ 093436 PCTRYSALOARS O3 hfuriRe naddreshades.c Figptd 2 depiotsitiededutsef n are snal |
nol ecul e conj ugates that, are agoni sts or .an onists of on r re toll
ke recept opéaairaredprplyi EnRe i (i | B3R Dus P ard G, o

i ncl udi ng, btpemdécropageed to, treatnments of conditions such as autoi mmune,
inflammatjion, and cell proliferative disorders or diseases, for exanple.
Conpounds~ 10 Small nol ecul e TLR nodul ators are known. Exanpl es of small

ol ecul es ar FiglesCIA-Batbpidt thé @sulablintvithiomntyrdRYia8 tharastetieationrof Decenber

11, 2001 fro t ent lLicatio 09/ 555, 292 filed on May 26, 2000, and
in PCT/ uszoog)-ggfﬁ?lf,ﬁlg‘ggl"ﬁ“@ﬂ”%ﬂ@% 21, 2006 (published as W2007/ 024707
15on March 1, 2007); PCT/US2008/001631, filed on February 7, 2008
(published as. WD 2 115319 0on.Sept epber. 25 2008):. PCT/ USQ7/ 009840, filed
on April 23, T:?O'f)eis %g%\]ﬂi' rﬁgedthﬁrs]('qﬁ%cﬁﬁgapfﬁ%fg@a%’ﬁy &8‘8%5}%%@ %07); and
U.S. provdsi anRY cepjpbateatin olroNo. 61/ 026,999, filed on February 7, 2008.
201t has been determ ned that certain small nolecule TLR agonists (e.g.,
referred to as a "small nolecule target” herein) can be conjugated to one
or nore PEG miyjueds 55-C itumdratdrtherajunlanticity (e abjjity ® iniatecarhintrtnoladical
ant agoni st activity. ]I'.me are _several nethods known for conjugating a
Pps i ThRY o

smal I ol ecul® B3 T8 PEG nvi eties. For exanple, several
PEG reactants are commercially 25avail abl e and are suitable for conjugation

thr So\r/:'[ ﬁg;y F%&b%ﬁgé:%alq%ﬁ%@%%%@%o{ﬁ%lusa%k Iof Hé)s's?o‘iéj lagve(rgé gfféct’s\lgf:

pegdr ug. com peBR7ebajdystesact i vated_peg. htm)). The term "PEG reactant” as
used herein refers to a nolecule that is conbined wwth a small nol ecul e
target under conditions that generate a PEG small nol ecul e target conjugate
product. For FiddessanpBdllustratd areduehtn vbgaritareat néstvophg infifteationldyowi ng

structure Caﬂ'egt?nae% w%t1b/1§6\(@éel gﬁz}/rm%]::o;gﬁc;r )eénog{&é&s(cgr%pguﬁggi.l ol ecul e:
20
Figure 8 illustrates the effect of treatment with 1V282 (compound (8)) on

induced experimental autoimmune encephalomyelitis (EAE).

Figures 9A-E show the in vitro activity of TLR7 agonist conjugates with varying
25 chain lengths on NFkBbla RAW 264.7 cells and bone marrow derived
macrophages (BMDM).

Figures 10A-C depict the in vivo pharmacodynamics of TLR7 agonist PEG
conjugates administered to mice.

30
Figures 11A-B illustrate the anti-inflammatory effects of 1V282 administered by
daily gavage (A) or by subcutaneous injection (B) in a serum transferred arthritis

model.

35 Figures 12A-B show the anti-inflammatory effects of TLR7 agonist PEG
conjugates in a thioglycolate induced peritonitis model.

10



CH30(CH2CH20) n- X, where X is a reactive group according to Table 1:
Reactive G oup Reactive Goup on Small Ml ecul e Target -CO CH2CH2- COO- NHS*
- NH2, - OH,w8H010/09836 CH2CH2CH2- COO- NHS* - NH2, - CH, - SH - CHPCTOS20dbi850369
-NH2, - OH, - SH - CH2CH2CH2CH2CH2- COO- NHS* - NH2, - OH, - SH - 0O2- p- C6H4- NO2

- CH2CH2- CHO

10

15

20

25

30

-NH2 -
Detailed D%gczzrcl?)_t%%}lz NH2

Provided herein are small molecule conjugates that are agonists or antagonists
of one or more toll like receptors. Such conjugates can be utilized in a variety of
ways, including, but not limited to, treatments of conditions such as
autoimmune, inflammation, and cell proliferative disorders or diseases, for

example.

Compounds

Small molecule TLR modulators are known. Examples of small molecules are
described in U.S. Patent No. 6,329,381, issued on December 11, 2001 from
patent application no. 09/555,292 filed on May 26, 2000, and in
PCT/US2006/032371, filed on August 21, 2006 (published as WO2007/024707
on March 1, 2007); PCT/US2008/001631, filed on February 7, 2008 (published
as WO 2008/115319 on September 25, 2008); PCT/US07/009840, filed on April
23, 2007 (published as WO/2007/142755 on December 13, 2007); and U.S.
provisional application No. 61/026,999, filed on February 7, 2008.

It has been determined that certain small molecule TLR agonists (e.g., referred
to as a "small molecule target" herein) can be conjugated to one or more PEG
moieties, and the resulting conjugate can exhibit TLR antagonist activity. There
are several methods known for conjugating a small molecule target with one or
more PEG moieties. For example, several PEG reactants are commercially
available and are suitable for conjugation to a variety of reactive groups on the
small molecule (e.g., NOF Corporation, Japan (Worid Wide Web URL peg-
drug.com/peg_product/activated_peg.html)). The term "PEG reactant” as used
herein refers to a molecule that is combined with a small molecule target under
conditions that generate a PEG-small molecule target conjugate product. For
example, certain PEG reactants having the following structure can react with a

variety of target groups on a small molecule:

CH3;O(CH,CH,0), - X, where X is a reactive group according to Table 1:

Reactive Group Reactive Group on Small
Molecule Target
-CO-CH,CH,-COO-NHS* -NH,,-OH,-SH

11

- NH2



- COOH - CH2CH2CH(0C2H5) 2 - NH2 - CH2CH2SH  SH, - N- Mal ei mi dy1, - COOH

- CH2CH2CH2NHCOCH2CH2- N- Mal ei mdyl  -SH and where NHS* is N Succini m dyl.
In sonme ewbadiomosd3s, a PEG reactant has a structure CH3@CTHRGHAEOY0369 X - 5
NHS*, where X can be - COCH2CH2CO00-, - COCH2CH2CH2 (I)O- - CH2C00-, and

_(G—|2) 5C00-. I n ¢certai-n—enbodi rmnfc a-PEG reagtant—has—a efrnr-fnrn

CHBO( CH2Cl- 120) n cEPEPERCTHERE-NED 1 - 120) 0] cNH2108#88 o1 - 12
Cl- 130( CH2Cl- 120 | y@HECOr2AHSI2S H or 0 CH30( CHH2BHZ2EPH,-88H2) 3NHCO( CHR) 2- N
Certain PEG react adhsciJcH,PH,BRGIdDAHEN sone eNPQdbpeRps. Exanpl es| of
'COz-p'CeH4-N02 -NHZ
-CH,CH,-CHO -NH.,
-CH,CH,CH,NH, .| -cooH
-CH,CH,CH(OC:Hs). -NH,
-CH,CH,SH- SH,-N-Maleimidyl,-COOH
-CH,CH,CH,NHCOCH,CH,-N- -SH
Maleimidyl

and where NHS* is N-Succinimidyl.

In some embodiments, a PEG reactant has a structure CH;O(CH,CH,0),- X -
5 NHS*, where X can be -COCH,CH,COO-, -COCH,CH,CH, COO-, -CH,COO-,
and —(CH,)sCOO-. In certain embodiments, a PEG reactant has a structure

o}

|
CH3O(CH2CH201CO —@ NO2

CH3O(CH2CH20)n-CH2CH2CHO
10 CHaO{CH2CH::0}n-CH2CH2CH2NH2

CHaO(CH2CH20)n-CH2CH2SH
o]

CHaO(CHzCH2O)n-(CHzisNHCO(CHz)z—N@

o

Certain PEG reactants are bifunctional in some embodiments. Examples of

15  bifunctional PEG reactants have a structure X - (OCH,CH,)n — X, where X is (N-
Succinimidyloxycarbonyl)methyl (-CH,COO-NHS), Succinimidylglutarate (-
COCH,CH,CH,COO-NHS), (N-Succinimidyloxycarbonyl)pentyl (-(CH»)sCOO-
NHS), 3-(N-Maleimidyl)propanamido, (-NHCOCH,CH,-MAL), Aminopropyl (-
CH,CH,CH;,NH,) or 2-Sulfanylethyl (-CH,CH,SH) in some embodiments.

20
In certain embodiments, some PEG reactants are heterofunctional. Examples

of heterofunctional PEG reactants have the structures

12



15bi functional PEG reactants have a structure X - (OCH2CH2)n - X, where X
is (N Succinimdyl oxycarbonyl)nethyl (-CH2CO00-NHS), Succinimdylglutarate
(- COCH2GMACHRIAOB43BHS) , (N Succi ni m dyl oxycar bonyl ) pent PCT(GSe@BRYBED0-
NHS), 3- (N Mal ei m dyl ) propanam do, (- NHCOCH2CH2- MAL), Am nopropyl (-
CH2CH2CH2NH2) or 2-Sul fanyl et hyl (- CH2CH2 in me enbodi nents. 20 In -
certain enbodi ments, some PEG reactants @af&HaeHz@pfuncti onal . Exanpl es of
het er of uncti onal PEG rex‘géants ve thg sttucturés 0-(CH2CH24x Os, X

CH2CH20) Xn (0 H2CH2)- n CH2) N0 -CH2 F. +-0 - (CH2CH20)n - X eft2 B6H2

HC- 0- (CH2CH20)n 614 O CH H2C- 05 X( CH2CH20) n - X where X
can be (N-Succinim dyl oxycar bonyl ) nmet hyl (- C%ZQI!IH S),
0- NHS) » (N

5Succi ni m dyl gl utarate (
Succi ni m dyl oxycar bonyl ) Q:HZ) 5C00- NHS) ,
3- (NMal ei mi dyl ) pr opanam d ( N COCH2CH2- VAL) , 3- ami nop©bpyl (-

CH2CH2CH2NH2) ,  2- Sul fany}(ert-th(zeQb—RGbZ&Hg

5- (NSucci ni m dyl oxycar bonyl ) pent yl %)‘ or

10Ni t r ophenyl oxycar bonyl , (-0Q2- p- CGH4 chﬁ#\%‘%ogh‘o)édl ment s.
CHz

éHz

HC-0-(CH2CH20% - X
¢H
4
?
{I:Hz
H(E—O—(CHzCHzO)n—X
H2C-0-(CH2CH20}n—

n

where X can be (N-Succinimidyloxycarbonyl)methyl (-CH,COO-NHS),
5  Succinimidylglutarate (-COCH,CH,CH,COO-NHS), (N-
Succinimidyloxycarbonyl)pentyl (-(CH;)sCOO-NHS), 3-(N-
Maleimidyt)propanamido, (-NHCOCH,CH,-MAL), 3-aminopropy! (-
CH,CH,CH,NH,), 2-Sulfanylethyl (-CH,CH,SH), 5-(N-
Succinimidyloxycarbonyl)pentyl (-(CH,)sCOO-NHS], or p-
10  Nitrophenyloxycarbonyl, (-CO,-p-C¢HsNO,), in some embodiments.

Certain branched PEG reactants also may be utilized, such as those having a

structure:

—PEG

—PEG

15 Y—X—

where X is a spacer and Y is a functional group, including, but not limited to,

maleimide, amine, glutaryl-NHS, carbonate-NHS or carbonate-p-nitrophenol, in

some embodiments. An advantage of branched chain PEG reactants is that
20 they can yield conjugation products that have sustained release properties.

13



Certain branched PEG reactants al so may be utilized, such as those having a
structure: PEG PEG where X is a spacer and Y is a functional group,

i ncl udi ngyvolwto/mstsel i mted to, nal eimde, am ne, gl utarPCTNISS)10/000369

car bonat e- NHS or carbonat e-p-nitrophenol, in sone enbodi nents. An advant age
of branched chain PEG reactants is that 20they can yield conjugation
products that have sustained rel ease properties. A PEG reactant al so nmay
be a het er of WREG oeadtantatsst raay be au@iterafuntligrEGHREARM), rsUCH26H2CL- 12NH2 5HC

1- 12N- CH2CH2CH20( CH2CH20) n- i CH* COOHand HO( CH2CH20) n- CH2CH2CHO in certain
enbodi nents. I n sonme enbodi nents, Boc*-protected- Am no- PEG Car boxyl - NHS or

Mal ei m de- PEG Car boxyl - NHS re al Lyzed. 10l n certain
enbodi ments, a conb- shaped po@?@%&ﬁ%y“%&‘g@ﬁ% %ggé as a PEG reactant to

i ncorporate a nunber of PEG units_int ] t An exanple of a

conb- shaped pol yner iEc‘s'%&ﬁéwé%’gjé&%%§ﬂ#gg%b®%%ses £Hd PEG reactants
specifically shown in this section entitled "Conpounds," substituent "n" or
"m" shown in the PEG react ant s,H@®GHYCHEH@HEH2CHS defi ned above for Fornul a
I, I'l or Ill, in sone enbodi nents. A PEG reactant, and/or a PEG conjugate
product, canirear@irsembodinents Insparembadinenfs Brderolestedzuine-REGY ans per
mol e to abou, 400, 0QAsYr ei%e-ﬁﬁb%aﬂbexﬁm FEHRLHSTBAN Be uBIZBEC reactant,
and/ or a PEG conjugate product, has a average, nean or nom nal nol ecul ar
wei ght of about 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400,

500, 6004¢ 708, &4t eABOaimER a BN shap8H Polyhl¥ Phay Rilized as a PEG

reactant to incorporate a number of PEG units into a conjugate. An example of
a comb-shaped polymer is shown hereafter.

AL WP S
e T

- :
— € CHs = CH = CH

CH2 O(/C\O/C%b

_.0_____

| {AO}: —R2
15 .
For purposes of PEG reactants specifically shown in this section entitled
“Compounds,” substituent "n" or "m" shown in the PEG reactants, only, equals
"r," defined above for Formula |, Il or lll, in some embodiments. A PEG
reactant, and/or a PEG conjugate product, can have a molecular weight ranging
20  between about 5 grams per mole to about 100,000 grams per mole. In some
embodiments, a PEG reactant, and/or a PEG conjugate product, has a average,
mean or nominal molecular weight of about 10, 20, 30, 40, 50, 60, 70, 80, 90,
100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 2000, 3000, 4000, 5000,
6000, 7000, 8000, 9000, 10000, 20000, 30000, 40000, 50000, 60000, 70000,
25 80000 or 90000 grams per mole. In some embodiments the PEG moiety in a
compound herein is homogeneous and the molecule weight of the PEG moiety
is the same for each molecule of a particular batch of compound (e.g., R?is one
PEG unitandris 2 to 10).

30 In certain embodiments, one or more R* substituents terminate the PEG moiety
(e.g., Formula [; linear or branched PEG moiety). Each R* substituent may be

14



6000, 7000, 8000, 9000, 10000, 20000, 30000, 40000, 50000, 60000, 70000,
25 80000 or 90000 grams per nole. In sonme enbodinents the PEG noiety in a
conmpound wenreiwm9ss6honogeneous and the nol ecul e wei ght @®CTiUSR0IPAG3ADI ety i S
the sanme for each nolecule of a particular batch of conpound (e.g., R3 is

one PEG unit and r is.2 tao 10). I t al i or nore R4
substi tuent str}eeﬁaIW%%ﬁ%%?rﬁgt’ ﬁ%écﬁﬁgggf%?&dgb&e@%%gﬁ%%? ﬁ'g)gj or branched
PEG noi et y) . coaitinB4f sOHsCHLINHIY -CyCHgOH hEHs@ir-@O O, FEHs-Eht; and can be

selected ind ently fromthe qr .St f - = - .

- CH2- CH2- OH, Seshy B e Bibed ey e (RARGAH b Snf huitar e dnbing,

| i nker can be liakar degeiidad lereinnker, i ncluding a |inker described herein. A
sui tabl e %i nker can be utilized to construct conjugates (e.g., X2, X3), and
mul tiple Tinkers are known. Non-limting exanples of |inkers that can be

utilized i nchudeablbéinkerldaowiengilized tolconstrédst cosjadatesreign X% X8, amd s "al kyl , "

"al kenyl " and "al kynyl" include strai.ght-chain ran - J cyclic
nonoval ent hg‘d’}t@ a'il%\éfs ?rgg(in(%’f's,ﬁoghlﬁn'g%%fgnﬁél?%ﬂ@'r%go%ht%? h%s}]gbg\lf\ﬂ!}gﬂ contain
only C and Hinshes thédfylowing: unsubsti t ut ed. Exanpl es i nclude nethyl, ethyl,

i sobutyl, cyclohexyl, cyclopentylethyl, 2 propenyl, 3 butynyl, and the

| i ke. The total nunber of carbon atonms in each such group is sonetines
descri bed herein, e.g., he group can contain up to ten carbon atons
it can be represented as 1-110 as Cl-Cl10 or C1-10. Wen 20 heteroatons
(N, O and S typically "ar{ owed to r epl@a On. atoms as in

het er oal kyl grjpups Rr exanpbe, the nunbers describing the group, though
still witterm as”e.g -C6, represent the sum of the nunber of carbon

atons in the group plus the nunber of such heteroatons that are included as
repl acements for, carbon &t in the ba of the ring or chain being
A
N

descri bed. 25 )j\/\/\/N
(o]

|
NS

—N
NTN
\N
ey
NH
AN
o .

As used herein, the terms “alkyl,” “alkenyl” and “alkynyl” include straight-chain,

~
and

FPeas

10

branched-chain and cyclic monovalent hydrocarbyl radicals, and combinations

15  of these, which contain only C and H when they are unsubstituted. Examples
include methyl, ethyl, isobutyl, cyclohexyl, cyclopentylethyl, 2 propenyl, 3
butynyl, and the like. The total number of carbon atoms in each such group is
sometimes described herein, e.g., when the group can contain up to ten carbon
atoms it can be represented as 1-10C or as C1-C10 or C1-10. When

20  heteroatoms (N, O and S typically) are allowed to replace carbon atoms as in
heteroalkyl groups, for example, the numbers describing the group, though still
written as e.g. C1-C86, represent the sum of the number of carbon atoms in the
group plus the number of such heteroatoms that are included as replacements
for carbon atoms in the backbone of the ring or chain being described.

25
Typically, the alkyl, alkenyl and alkynyl substituents of the invention contain one
10C (alkyl) or two 10C (alkenyl or alkynyl). Preferably they contain one 8C
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Typically, the al kyl, al kenyl and al kynyl substituents of the invention
contain one 10C (al kyl) or two 10C (al kenyl or alkynyl). Preferably they
cont ai n owe 2800/09343al kyl ) or two 8C (al kenyl or al kynyl) PCcBarsedionmeset hey
contain one 4C (alkyl) or two 4C (al kenyl or alkynyl). A single group can

i ncl ude nore  t ne of multiple n nor e than pl e
bond; such gr@gggor;}?’@ qtc%%‘ﬁi?&%orva"f%&h' #é& gg}el ﬁh?y %(Wt%? opﬁ gmﬁl) ozlril kenyl "
when t hey comwaidC (akehy astikomd). oalstmgregrau;boan b | neorb dimah oramtyparoé i ncl uded
within the term"alk n n.at least one.c n-.car bon
triple bond. "R Lo'ﬁ%éﬁiﬂre ﬁ}?& 4 H Pleép SRR AR | cglfcibegnvgﬁ%
substituted tre ddfmitoxtotte tehatalke’ \slméJsmleytcbntarm MOeensmoolmrbcnal ly.
Typi cal suybst| t ent S | ncl ude but.. ar ot hal o =N- CN,

D0 - epbigisfo oy dio el el el e o o
COOR, CONR2, IeQa@CEhe MnaamoN(mple\bbed.el n each Ris mdependently H, C1-C8
al kyl, C2-C8 heteroal kyl, Cl1-C8 acyl, C2-C8 heteroacyl, C2-C8 al kenyl,

C2- C8 heteroal kenyl, C2-C8 al kynyl, C2-C8 heteroal kynyl, C6-C10 aryl, or
C5- C10 het er oy lajkeapicanticiacipl @o’uss amt éfmn%dtly)nsllylm.tb'stltuteddomhé éxthafl 0, =0,

=N- CN, =N- O?' =NR NR NR‘ CONR 2,
NR COOR , NRUBHHCh %ﬁ%&fﬁ{”%‘ ”y %%P&ﬁ%ﬁ% 4% n each R
ihsti ndepe?ldebui aregl,ot [ChitéBtoahélyp| 5 OCQNGEN W-@R)&iN&IOROﬂR&ERa@Oszcgl EBn I

et eroacyl , - r . r , e n
groups c)a/m agg)dﬁ%é? '\Z%%éfé)’twgég% Qg{gj@g 94%99%!@*&6‘:% gb C6yC)1/0
Subst it uent S%‘?‘ﬁ?%;%?oéﬂﬂ;gmﬁmﬁ?ggg“mg mqﬁ'“‘”" “’m‘i“ene
subs

bst i t uent s "&IEEO3SY] S0pEreacEk “ar £ 1 <gakeIL d,
ZﬁdsalreugP f KR- ¢&)allkwh3a, cz:csmlyetemhmygl mﬂcmsarrﬂ m'ltp{CEDHG&irbyﬂyl aod- CBe
ot o1 oal yny PR e SPURGy sycstiien Bib RRREL B Heon A TR P Uy TR
het er;)ar yl, I I SR, GLRArSOMNRY INR’ sozmmeomerzer\nmb t@?ﬁl M%ercaTidCtNach Ri gII:]O:Jp
is optiona re substi s. sel ecte rom hal o,
15, OPN o KOOI ENR R S eI St R Suiiggac s e St e b
NR CONR 2, NB1@XRkyl, GRGCER ¢i8kdacyl, CorC10 thOZ
wher ei n each g ?/tlndepy ng tﬁglgmy:—ll %@%ﬂg?ﬁ;?ahQ- qutgete e%atv&l; Cl- Co6
e ! ot Rl Dt BrEREDARD alkebly S ofbbes 6 8o BETRSRUS by, | 0
C6- 12 he2@ro€r15ﬂ;81bdxﬂl02 é:smtmamimom anyltdrmsam@/hetnhmrylteacétbfwmdh one or

he

R L L L oy L A

|l i nked to fogmua. 3- rrenbered ri ng optionally containing up to three

het er oat ons sel ect ed from N, O and S. In some enbodinents, R of -Cs H or
Me. "Heteroal kyl", "heteroal kenyl", and "heteroal kynyl" and the |ike are
defi ned 5si nfAcetyignd’ subdtiuerds arsd0Ciatgynhygtoaesathby are(aptikpally al kenyl and

al kynyl) 2807 Og@os’tltuted and are of the formula -C =C-Ri, wherein Ri is H or C1-C8 alkyl, C2-

C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8
heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-C10 aryl, C5-C10 heteroaryl,
C7-C12 arylalkyl, or C6-C12 heteroarylalkyl, and each Ri group is optionally
substituted with one or more substituents selected from halo, =0, =N-CN, =N-

30 OR’, =NR’, OR’, NR'2, SR’, SO;R’, SO,NR’,, NR’'SO;R’, NR’'CONR’;,
NR'COOR’, NR'COR’, CN, COOR’, CONR’,, OOCR’, COR’, and NO,, wherein
each R’ is independently H, C1-C6 alkyl, C2-C6 heteroalkyl, C1-C6 acyl, C2-C6
heteroacyl, C6-C10 aryl, C5-C10 heteroaryl, C7-12 arylalkyl, or C6-12
heteroarylalkyl, each of which is optionally substituted with one or more groups

35 selected from halo, C1-C4 alkyl, C1-C4 heteroalkyl, C1-C6 acyl, C1-C6
heteroacyl, hydroxy, amino, and =O; and wherein two R’ can be linked to form a
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but the '"hetero' terns refer to groups that contain one to three 0, S or N
het er oat ons or conbi nations thereof within the backbone residue; thus at

| east onewoantya3sbom of a correspondi ng al kyl, al kenyl pcorusadikpmsko gr oup
is replaced by one of the specified heteroatons to form a heteroal kyl,
het er oal kenyl,,_ or 10het er oal kynyl graup. The typical and prefer Si zes
for heterof o 6 §Ir?<‘{/rl",‘g %ﬁ’t\?éﬁb@f c‘%ﬁﬂ”'ﬁ?WH@Ithrégggge?%?%sgsg%gfegf@nthe same
as for the colCeamd8dilmgorny énbodinyts, RiolpGC-Rid Hloe Meubst i tuents that nmay
be present on the heteroforns are the sane as those described above for the
hydrocar byl groups. For reasons of chemcal stability, it is also
under st ood t hdéterasity's hetdrbalkevyde add Sterobikgny” andcthedikeapsdefmedot i ncl ude

nore than_two. contigyous het er pat ex t e an _0x r i.S present
on N or Sas sl"H%gyﬁ‘?thﬁocoéﬁgsg?n %5@8?%@@Ra'b%\q???'%e”yiﬁﬂg|aﬂ‘yﬁ>§'?§"s%’é’h§'her ein

i ncl udes cychbaogdhkyhetartlteeys Irefal toydralips/thapcantgia onthe three @, 'Scord¥ oal kyl " may
be used herein to describe

a _carbocycli ¢ .non-arqnatic_ 20aroup that .is
connect ed Vi gegrgqtﬂ@sgépgrgﬁmgﬁ%rm tﬂﬁ%&* wﬁ?,ueﬁ%%ﬁﬁ%bgpﬁwsagl%ﬂ&%eatdegaesa to
descri be a canbeasbohiatorn @haabossiondingraky, dikertyl,ios atkynylegowdistreplated nol ecul e
through an alkyl linpker. Simlarl "heterocycl yl" be used to descri be
a non- ar omat :b¥ °opg of sé)le(gﬁﬁglpﬁ%fo%@mé? f%maq X&gé&kyﬁ%tg{gﬁ;l F02t%m as a ring
menber anmd t haterosikyeghgreap edhé typidat and peterted sizes for hetegofatnastof atkylch may
25be C or N, _and "heterocyclyl al kyl " be used to .describe h a group
Chat I conndReBd 19 AnoIHEPre s ik I aAe 2r1dhs SoTReRrEs and
subst i t uent s hiyfvetadylegreupd, @bt ehd substituentsytbbioabk e preseot oathey| al kyl ,
het er ocycl yl nd heterocyclylal kyl grou re t ane as th scri bed
above for al W%r‘g’%ﬁ?@r_e tﬁés ég@shﬁ?squqﬁscﬁﬁ%cggb?vg:}e%%g@grqcr%tfyﬁgouglgngs t hat
contai n a do@bt rasonslofatheimieal stabilityglitds 3Basintbstaddibat, snkess otneomaei c.  As
used herein, "acyl! enconpasses grouns conprising an al kyl . al kenyl,
al kynyl , ?gryﬁp%?ﬁ(%ﬂ'ﬁ‘ gPHPY 3&”83%“'55?&&%% a&MS%gnﬁguq%he{t%aé%syl abl e
val ence posi ekesps whiereaars axdgroyb i< prebent at Moy Saasdn faatiteo oasyifonykdreus. t o t he
correspondi ng 35groups wherein at | east one carbon other than the carbonyl
carbon has been replaced by a heteroatom chosen fromN, 0 and S. Thus

hgz eB ;)aﬁy![ [ Mirejdalkyl" b@rsed(aerﬁlr?ncludiészmcﬁau@hdnd S(Gmblwg&laﬂ?rwsl thas
-C(=0) - het ergaryl . J _an e Qac roups_ar onded t group or
nol ecule to %{F%ﬁy?lﬂégylawgy ‘r‘#’&%ﬁ@ﬁ"?ﬂ {oo §ﬁ” % °8§°e°%y‘€r)'§|“é’ cagm%%}l'? he
](c:ar bolnyl 2@a[ glm”anapa»trif carfrrmomaid\lri%a rhﬂge?artmmaS tg}ft‘rczéﬁd a:y{]cloagaytallwﬁ’,mambe:h i n\(lzvlhydﬁ
ornyl, ace i yal o a nzao ar - e 0 ups, ic

el de et iR o BRReTB R aroRRE eGSR o bor by
groups, aryl nplenupsthrauyth dnedlieyl dhkermSiroiflarlyutetgroopghs” tmbpbewsepito se an acyl
or heteroacyl, group. can_be substituted. w th [ tu i_bed
herein as geﬂg%éﬁlef "Q8614 |C§M%|§:tqr?tdpew\f@l5$rg?m§gﬁ%%%#5rier1§§%rgora gogﬁ%(g)ﬁdi ng
conponent of rihgpenemchydr and thettiecaaeygtedgo thegpmolk@uleAra asing @tompwiitly may "aryl "
noi ety rgfer non lic f US icyelic i avi the .
wel | - knog% Cﬁgﬁ(g%rﬁg,r?%Cflf%ger%cfycg[ag}ygtrﬁ% 6?/ ,Ug{eeiegndpelggg&% %%%u%gn%ﬁetﬁ%'s and
napht hyl . Si pohragdted to"dmetrer oarienu thedughrediinkeet Eheaizgs and edlestitdentsinah
nonocyclic or fuse icyclic ring sys ich t,al n [] ers one
or 26" more. naiee BEPiser EEi Bl it R bR i Flgls ey FRP
het er oat om pgraups arattensmead hosa désaribeti @bede farally! geupel Asaseé menber ed
G oups sueh Qe e By PR TEBp st BT RABRYE of iy R ol v1
pyrazol yBQ t bs étmoting is nokawotatic, and i m dazolyl and the fused bicyclic
noi eties fornmed by fusing one of

As used herein, “acyl” encompasses groups comprising an alkyl, alkenyl,

alkynyl, aryl or arylalkyl radical attached at one of the two available valence

positions of a carbonyl carbon atom, and heteroacyl refers to the corresponding

35 groups wherein at least one carbon other than the carbonyl carbon has been
replaced by a heteroatom chosen from N, O and S. Thus heteroacyl includes,
for example, -C(=0O)OR and —C(=O)NR; as well as —C(=0)-heteroaryl.
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20t hese nonocyclic groups with a phenyl ring or wwth any of the

het eroaronmati ¢ nonocyclic groups to forma C8-Cl0 bicyclic group such as

i ndol yl , Wwermiomosszol yl , i ndazol yl, benzotriazolyl, isogairruskytoooasad nol yl ,
benzot hi azol yl , benzofuranyl, pyrazol opyridyl, quinazolinyl, quinoxalinyl,
cinnolinyl, and the Iike. Any nonocyclic or fused ring bicyclic system
whi ch has the characteristics of 25aromaticity in ternms of el ectron

di stributionac ramgimrba&w@rddpagaréysshm ﬁoSariyrgadauw@dnblecmbits wihedhi théy i on. 1t

al so includes roups where, at whi ) d| ect y
T achog to° Breceifakhen TrrBldt e drs et s oL Bice ot CREPHRED,: TypiEdh

gr O;rat [ g: ty. ;}M@ré@ﬂ-&? abh%roummmtummnhw ﬁceﬁyllﬁvalbwgal‘mbbmWat gmsh
rerera t he CllIC er oar contain I's an t he
o ovel vo K ot Bne SERE Ve sk Forglg ity e SO e S o Ry |

rr})lkelt [ esé2 rracg ahie Q%yhambgne&é Mﬁld'r(dftaﬁ?wgl‘cci?)l@tcyazrg)lfgrS?lm tca:?a Unefdreforms longlucnng Cl-C8
al ky al ken -, a nyl , - ary - an

het er of or ms EFOUPR 33t cogpEiRe gp qﬁ%‘i%ﬁ‘eﬁﬁéﬂaqyil golpcah bﬁﬁ“g%‘étf'@édﬂﬁ} eyt ed:

ot her 35subskiibdffuEnss aégcnaécvhewwda@géreérewsdutamis@bhmaemtead;rt@hrmm OR,

NR2, SR, SO2R, SCJZNRZ NRSO2 cPI}R%O\IR% EB%OCRI CN, COOR, CONR2,
00CR, COR, aRQITRkESN Wﬂé’P@]H‘?“@%‘c pOYT R ARE RS grﬂ’Pk}pH Cl-C8 al kyl, C2-C8
het er oal kgl , C2-C8 al kenyl, C2-C8 heteroal kenyl C2-C8 al kynyl, C2-C8

het er oal kynyl C6-.Cl Cl10, heter Cl12 ary l.al k or C6-Cl2
het er oar yl al KyPm bbb BRenRieTs i & Hsnefisic st el sl befapave
for alkyl gresawsg thEwelbkisin thieattegstioy s amaARitglexhmpleshietied@pharyl gr oup may

f be 5 furt ted with th bed_h
Cui tabl o 1 or B4R S HGetshped i BInEaRRT kofhent of i he

substit uent mBlnuSycut:@r fudsa Hdyelic iy @,rsyéraé Wiichohsir asiemng mm)bd@eoﬁe:bst ituted
on the ar %hon Wi .th su stituen descri ed herein as t for aryl

groups, 9teff@t‘?’ﬂ?tsﬁ grted fipen §t3élﬁd %n b C 5W|°f€o?%t¥%ﬁqmth
Z ybjslt it :Jent S pdﬂ?%{d{b@dtldﬂ@nﬁﬁﬂnéﬁ\bémﬂlr:h@lls a@lrwe‘illas}ﬁidihbmb%ﬁéd mgslebegr oups.
imlarly, " a et roarylal kyl " refer to aromatic and

het er oar onat ‘é%éf‘?ar‘i at f’é‘g‘f“ edpéﬂ%gﬁ%e@-f:g atrﬂ'@f“ﬁc QURE SHEMES poi nt
Lnsubati fut eq. - oo "Sﬁ'm:‘?ﬂ?w ‘a'@{“""r‘;"*“@”"q‘y"b”""l?”f"}z“%%*‘ﬁy'f nicer o,

Tyot oal 1yt nex oMk idazopban iUt Sevpsf dicie s Ml PebBnafER]  nker s
may al so20 nctHede n@ormayélmwbupwwmpa phiitg nﬁglor wgh ahe ot aiel teetéroafunaaticde
substituents as an 'ac ort eterggccﬁP tyr An %ﬁ ol Ir]eteroaryl ring in
an aryl al kyl "GPOREIEE I'AFKN @ &Fo B@%L{?nsé“'[ @SSP th the same
subst i _tuelnt Zbd%mrdabelgll aldayelyf, bénﬁmyézogﬂ OsmﬁdeRﬂ efuiriail| Yenzathididyly| al ky!
group inclu

h t | bst t d fi d
Sbou tor! arBen i e OB, A kedionh Sihareind shbbihus ethg ke (o' "
S EbSt : L ut ed Whhy rhdhbeycnb o¥ Meﬂlm@@@lckcyfysmrﬁ whkchaiashtaé ehtaraalc]t;qnbtlgi «fu ps wheL e
the a or e r S can o LO C ze 0 ormarin Suc
L ol Lo o ARG PP e EPUbe PianbinSdithe o st 8 J

het er oar yl al kmlud%@rf tbwodeﬁrnﬁfoar atdlyo lnl@mldude&yalc@o&'& wherecat dddst tHeatrgr oar yl
group that is

al.ly.subs ted with the gr des ri bed above as
Jubebi  uent swpiBis Areisi aupgied gl Emlhed <cie olithih iRahehar i <
unsubsti t ut edharacteﬂstsjshﬁhrdmﬁtmﬂyM?ﬁlcmwetmrrnrtgms@hﬁbmé:kﬂ1z;rngps or
het er oal kyl groups,, or | es _an al substlt ed phenyl ring or
G5 56 ooy HIERER, aicBis, risterapil e wonesy i REBIAGUF EoT el Pie”] <
unsubst i 8lt ethetibers atidhisé bicydietheterblrylsnsntdin BvQ roly-émbkekyyl or het er oal kyl
groups, where the al kyl or heteroal kyl groups can optionally cyclize to

forma ring such as cycl opropane, di oxol ane, or oxacycl opent ane.
Aryl and heteroaryl moieties may be substituted with a variety of substituents

including C1-C8 alkyl, C2-C8 alkenyl, C2-C8 alkynyl, C5-C12 aryl, C1-C8 acyl,
and heteroforms of these, each of which can itself be further substituted; other
35 substituents for aryl and heteroaryl moieties include halo, OR, NR;, SR, SO,R,
SO,NR;, NRSO,;R, NRCONR,, NRCOOR, NRCOR, CN, COOR, CONR,,
OOCR, COR, and NO,, wherein each R is independently H, C1-C8 alkyl, C2-C8
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VWhere an aryl al kyl or heteroarylal kyl group is described as optionally
35substituted, the substituents may be on either the al kyl or heteroal kyl
porti on owvoaniddess3aryl or heteroaryl portion of the groepT/Ush@o®nisseituents
optionally present on the al kyl or heteroal kyl portion are the sane as

th d i bed | K |y ~th bst,i t
ot onal Ty pPEGEHIShE1RE Dyl A RaEBE Sl s ch AT BhiCtane as 1 hose
gesc_ri bed aﬁﬁggréeﬂkyg&lr,ﬁﬁ-(gi@amf@i?ﬁeoabieyoarﬁl'} QE)[{‘EEIJ[ eh«JtyIaTkygrooc?ﬁsC% used e
erein are ocar rou i e re .un i tute a are describe
by the ot al Mrrmayelsy. Sa7 BB Ris hionaly FRusSRIET o HESTRon BREVETST oK T oy
Ic}ignkerl. lThqumLiggﬂez?b sgbﬂlﬂtf)erit%rc?hp@bnaefjryélal weégbgnypgroap?ln@mtmpuaemd_ its a
-aryl a I Qar " as ,described.above,r rs to, a e
conpr iysi n ya#’é\e{/ﬁut&?‘gﬁﬁd %’Hgfh%/%roé{?? g%%@eg E’F[ﬁ'ﬂgﬂs 3“'ﬁbﬁq<{%ﬁ§aa? gﬁﬁ?’?andy
differs fromsﬂ@tfydtﬁltii_%ht_'s drifort deth c@tndoﬁaﬁttofmmwbsmmeiat.oﬁmuﬁ, ]fdrrwaﬁlip}dé rmidetS y
or one atomin t i nki roup, i s .a,heteroatomsel ecte romN, an )
The het er oar 9[‘zi‘ﬂﬂ%ky'éPEﬂggergﬂéa@%esﬂqsﬂgjgecﬁ%? &]er?rgco&’)-tr'% Hl ?%bs?'h{?nfsot al
nunber lof Et dascribad thaeeir ﬁﬂ?{p&i@d{dlziarskgroubﬁpmidﬁit lt"falsi,beafnfihérf&ﬂosiitnte!duﬂe aryl
roups |inked t ugh. a ero i nker,;. heterqar. [ o i nke
Shronen b etk B hior wif bR desfriSs it ahes ahiee o S (o 350 s
| i nked t g ougkoupshet eroal kyl |inker. Thus, for exanple, C7- heteroaryl alkyl
woul d i nclude pyridyl methyl, phenoxy, and N pyrrolyl methoxy. 20"Al kyl ene”

as used herein refers to a dival ent hydrocarbyl group; because it is
di val ent, it Siraitarlyj 2iylaivg” ahdetgroatyikyi”agler kearomByipiatdlneterodronatier s t o

-(CH2) nwhere n is 1- n refera n. i -4 though ere specified, an
al kyl ene can"8¢ §6St5’85%?‘brg‘tz§)rf{?988€‘ﬂfy tgﬁgﬁaé}rg%mgpmgﬂgomﬂha ﬁ%k"g? 9 Rer
ITﬁngt hséi_| an;ﬂsndﬂe%@aealkylahe,rineedinged?stmﬁtgber a?s@pptg&id, ea‘emiled o:‘ a chain.

us - - a - 25C(Me) 2- nmy. so_be r rred to enes, as can
a cycli cg roHBS%H@FP‘ﬁg%'ﬁF85¥@§§H€%§1T MPWIE ts\ﬂg?léeré%cimwgﬁeoré’roup i's
substi t ut eg, héﬂéﬁ% muhﬁhér’euemrfesbmakerderlwéy*mwintlwgbtaaddr??(rm gsept thlt(xe a: kyl |
groups as descri erein. In general, any a al ken a , acyl,
or aryl or amkgﬁgﬁg‘lam&bﬁ%tﬁ p6?"'%%§%ﬁ{ﬁnésr%¥8? ﬁ?%P*BﬁE?f trﬁ&eb'é&%ups t%at
i S cont ai nedatyhoahetaiaay ting i ammayldikys et hetepiangaikyllgyolremay betsubstiteddby
addi ti onal sut}anttituents. '[.he na(iure of hesfe supstitue tz i§ simlar to
those recit e MiRHSFRYIIPHES, e%anﬁ%pE}ov BEEV HONPY THARGEMAY if the
SUbSti tumltsaqmai?yrknglto@tid;]mudéﬁplla@sﬁrih@eplﬁon‘éhjlulsubsﬁtme@\gahttm*@mdbsren:) of,h for
exanple, R2 is.a is a na tipn e . subst [ tut 35 by the
o ng subSiTeAbeve oSyt AR Ak iRvils Mas bR o o
chem cal sensebstiuied witlebae ibhtveo Goe4 alkyl gnowbearoriheterbblrylgragpsl, whiete theovi ded
for the al kyl  per bst,j t ut r oy al kenyl would

: . al kyl d.b | kyl

si mply extenﬁlk?ltcf{é"se?ﬁ@%'bglgir?ﬁaqséépocspﬁ%%l cgglﬁzﬁsto%%r?n?ﬁgggug ddi nent's, and

i t includ bioavey h&yd ] . bgina , a hat lalkigl , =0, d
Itflenloi kle;C 3I§cﬂkl):)per ifnPI ;?ggl:a\é\n %/hri%?gw?nsaggg@c%fsﬁﬁgyL;r}vgﬁg%%: ;go)o(lz he at gpns
the a , a i Q aboa ite ic 0 nunber o
substi tﬁents s Ispee i f g agﬁ S cheal kyl .agls({@nl. I " atlﬁ |. a;lc |, or aryl
group my beStUBRENt aelCh AR e Rt Pnarbifed Pt H kbR d el B A s 1 s
avai | abl e valvenCe<C4 alkylgasupsariheteroalkyl gobugshesieingludep anmpliotalysubst i t ut ed
with T1uori ng 2% of1Es BherfMingbr B5lchohbdy R AR avdlcefey for example.

30 heteroalkylene that is unsubstituted or is substituted with one or two C1-C4 alkyl

or heteroalkyl groups, where the alkyl or heteroalkyl groups can optionally

cyclize to form a ring such as cyclopropane, dioxolane, or oxacyclopentane.

Where an arylalkyl or heteroarylalkyl group is described as optionally

35 substituted, the substituents may be on either the alkyl or heteroalkyl portion or
on the aryl or heteroary! portion of the group. The substituents optionally
present on the alkyl or heteroalkyl portion are the same as those described
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10 "Heterofornt as used herein refers to a derivative of a group such as an
al kyl, aryl, or acyl, wherein at |east one carbon atom of the designated
car bocyclwo 2groogps3has been repl aced by a het eroat om sel ecras26wom3by) 0 and
S. Thus the heterofornms of al kyl, al kenyl, al kynyl, acyl, aryl, and

aryl al kyl are, _heteroal kyl , 15het er oal keny]. et er.oal kynyl . . heter yl,

het er oaryl , 3%"%@’{ 8&8‘#9?%? Q?ne’rael[ye esé{blgl'/tgm.sOPglgﬁ?asllyLPﬁ%seqnéPﬁgr&e %&gt no
mor e than twar hetefbapyl pSriincare tiay same ds trarseldescribeaeatiosd foreayviembied |y, exoept
where an oxo %é)g )9is attached to Nor Sto forma nitro or sulfonyl group.

A het er of or m® sonetinmes is referred to as "Het" herein. 20 "Hal 0" or
"hal ogen, " as used herein includes fluoro, chloro, brono and iodo. Fluoro

and chl or af,é’yr)&(t gn (greferre .h"Am' no"Yj(fls ugeld here'm] reafers to NH2, but
where an ani AKY HEQYRSAEHSES PeLRiB S PYFTREA Y9 W5 T WgXAS substitut ed”,

t he t er m i ncunsigstiflRdyandizes describad by e @iad nBnbiesof catbgreaenst ihyhdtingr 1 s an
al kyl, 25al kenyl | kynyl .. acyl |, .or_arylal.kyl .gro r_a heteroform
of one of th@géaﬂﬁ%ﬂﬁé’f g%@rﬁéﬁdﬁ i&‘? ﬁ@eﬁfﬁﬁqur’df%e%g'ﬁfy?eglfﬁ%%p: aﬁ(‘iyl,
aryl, or arybhékyéthgrioaCs-anyldigt.er of orns of one of these groups is
optionally substituted with the substituents described herein as suitable

for the corresponding group. The termalso includes fornms wherein R and R’
are |inkeg ttgetblvarylalkylf as descriBed aBoveerdies ¢ula maiety wbmphising yankerylsadup at ed,

unsaturated gr_ ar i¢,.and whi.ch contains, 1-3 heteroat i nd ndent |y
sel ected fr oﬁﬁt\lfs %[%hﬁgg’rggg'}?h@('ﬂ%ﬂwgps?nda%ﬁeﬁﬂfo@ﬂ ?@am%ﬁ'ﬁfgg

substi t ut ed washoridwngatoat oftthe atys nibdstg or beslatem iBthe dtkieg §aupds Byl gr oups
or, if NRR' _is an aro i r it S.0ptional ubstituted with the
Subst i t uont s Moo B Sate AR AP ot s, T8RRIV T HEEP B.CC e her e
t he term " cadbssipel dergiebecmding tatheytotal nurabemafatans onthairingrespddinkgr car bon
atons in

he ri whereas. a, "heterocycle" refersg t cygcli.c. conmpound
conpri si ac?fg[)]@?g’aﬁ e eluds, elc%;@?{qsc"ngﬁ%ﬁﬁ@f@%E’ﬁ%@%k@f'?%ﬁrtures
enconpass Cohptetstg gnewpsimkeo trooygh a tydriocanpel linkeosuahiLdst arplryleneignsly st ens.
As used herein, the term  'heteroatomt refers.to agy atomthat is,not carbon
or hydrogen, hgi{gﬁ%rﬁsgr%qsrlwggaTﬁ'\rw%ghe{gzlroaglfﬁ]llrehgr. ﬁ%Pfrsf?rr%ffa\%e’e%rrpl es of
5het er ocycl efeterddryldikylbwduldmgludetpytidylimetd|, tpheb@ty; ahy t-pyroolgmethioxg.
di oxol ane, 2,3 di hydrofuran, pyran, tetrahydropyran, benzofuran,

i sobenzofuran, 1,3 di hydro i sobenzofuran, isoxazole, 4,5 dihydroi soxazol e,
pi peri di 2@, Mkylehe disnsed igreaiotefeisio2 divedent hydrochebyl grpupdbetaus@itis m di ne,

oct ahydro pyrrol ol 3,4 h]pyridjne i_perazine— pyrazin r l\i ne,
2hi oot oty Hivaleft tckodhR ¥ho S orflo RGBS TyBYAA iters TBLRERS)-
10di hydr obenwhetedaizol-8 2nd peeferabtiot i, 1-4 hthaugh whereespeoified caroalkylendcadi azol e,
t hi ophene, tetrahydro.thiqphene 1. 1 dioxide, diazepine, triazaole
Guant di e, fis) 2 <Rt B SN Fodes oRg L ke 51 BERE DB, S F i Gipane,
2, 3,4, 4a, 9, 9aalbrossmeaionct be lae bppasite leolds pEa chainr dhas —CkEMajeand —
t et rahydg,opy di oxane, | actones, aziridine, azetidine i peridine,
| act any, 2andCRlezainey e s IR EE a8 dflessyr ooty RICEMRT RS e exampl es
of het er oar ybycloproparde, 1kdiyl. &vieeraain dikymariesglotimisf subatituteay theodubstifognisdi ne,
pyri mdine, jmdazole, benzinmdazole and triazole. .ln sone cases, conpounds
Buscri bea: hel B meRRaseSranBhilbt 35 defeind ROFE Thvent i on
i ncludes each of the isolated stereoisoneric forns as well as m xtures of
stereoi sonmers in varyin eqree f chiral purit L.pcl udi cem c
it ures 1t TgdbstEl AR HERE Mol 368 ol nRP FEUES AR Srer s ¢ hat
can be f&0 nedetefdiernt ohgreusidsess grbbps thav srdontameteiy sedubstigentsmay itsefhe or nore
tautomeric fgramifBL sSEEMRLS by YGRoRbtosttibnd. FRERSHRL of these

substituents is similar to those recited with regard to the primary substituents

themselves if the substituents are not otherwise described. Thus, where an

embodiment of, for example, R2 is alkyl, this alkyl may optionally be substituted

35 by the remaining substituents listed as embodiments for R2 where this makes
chemical sense, and where this does not undermine the size limit provided for

the alkyl per se; e.g., alkyl substituted by alkyl or by alkenyl would simply extend
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25descri bed herein may exist in one or nore tautoneric forns. The term
"optionally substituted" as used herein indicates that the particular group
or groupswbenrigpossscri bed may have no non- hydrogen subsPrCrosedais/0@s9 t he
group or groups nmay have one or nore non-hydrogen substituents. If not

300t herw se ecified he total n er of such bst . t may be
present is e ll’p&eéﬁ?’f{@tfﬁﬁrﬁﬁgla?ws t?r}g?%ergpoedirgﬁﬁtgb%ﬂl%é%gﬁ@l&bg?i tuted form
of the groupHogiengr, dikyrsubistitedeary!, amiag talkomp,| =G, Hrstt the lieewollkl bt t ached vi a
a doubl e bond, such as car bonyl ox n (=0) t t wo

avai | abl e va|"!ﬁ+t98§ ,W'@W @ﬁgc%e[ 8%*’??15%&%@”3&%%Fot%%é\fﬁﬁg?%%ﬁ%rﬁr%’)%be

i ncl uded i s geslipeede Adtecouatedi indhéd number usediie desdribatbe bikpl, elkeaylcetces.

Phar maceuti cal asitions and F | ati ons,_ A SCri herein
can be pr%palgé%‘%gggt s ﬁ@?r?%é%rﬁhe}dcg}lv ?rearboc'élﬁ?%eﬂloggg%q'jtr&%,&g%usgjgémgg’r ein, the
t er m " phar maeach suc Ayl aaikerl, aikyayis atyl, orargifgeoup nay bedabstitateidwetnod t he

di scl osed compounds, wher.e the parent, conpound i s nodified.,. i acid or
base salts t EBPES? of %?ﬁ{lr'ﬁ?'& a8$°rﬂﬁ1§rtﬂ&8g?'ra(pg€f Y%je%c(?éelﬁ‘tpaq"@asra ts&?ncl ude,
but are not kheskigesugsanayrbe eudtituted et dinbineaatothssatlang ool bbiss availebledues
such as ani nes; al kﬁ%iﬁxﬁé‘prr ganic salts of acidic residues such as

carboxyl i c adf§aces, S ke. Pharmaceutically acceptable salts include
10conventdonal non-toxic salts or quaternary amonium salts of the parent

df f » l.e, f. - i C,. I i i i ds.
For " exanp o, CERPATY G arereRra AeR oA SN el id e RbE 2t 9831 o °°
i Eor gﬁni c acia_q?, o achl, gaf?eyd?peéﬂtwnbma{mor}n[ojme:deshgﬂdtw caposydi€ami ¢, |

osphoric, nitric an i ke: an e sa e m-Qr c acids
B eh ae, hoet SouPtas SR ARated B a PRt AT R, o ahd BTAHAHL Y, 20!
tartaric, ci heiecofomssofdikye, alkenyhiatkynpiabeylcarylhyicd arpyaill arechetpioaliyl,acet i c,
Lutamic. benzoi oyl e sulfanilic. o Al e,

Dol uanestf { oRPEroalT b hEErp et helihehE nefBiwh e PERRGI TR et ni oni c,
and t he i keredpactiveherit exaaptstsod thahnenforethah twoiN, G ox$ atead &= i ncl ude

t hose derived from bases, such as potassium hydroxide, 20 | dr oxi de,
armoni um hyd PRI SRRt RsaIe R G RBR RO A g RN

Phar maceut i cal Byto &roephitrbl ez saifidriys gooaup. Fehatygrofdresmaiety $aroetinidéseispar ent
conpound, whi cfh C pt ai n t.a}?ibrasi c or acidic noiety, by conventional chem cal
met hods. Gené‘?ﬁﬁr?‘go T sy tS can be prepared by reacting the free acid or
base for2® of these conpounds with a stoichionetric anount of the

appropriate ase or, acid_in er.or |i ar.gani knve . in a
m xture of t aqi)\/\ft’)r; galé’ﬁﬁ?’afa?yfg%hﬁ'éeﬂh%cﬂge%ﬂwrg’ %Fé(ré ér;% e°r§“%‘t°§§1 acet at e,
et hanol , i sopluopaand chloro are efteniprefeired.atAmipotisusesthertingeferofo Ndp.t abl e
salts are found in Rem ngton.s Phatnmaceutj.cal .. ci . ck
Publ i shi ng cﬁHﬁ‘%{W? FPAPER ‘?’?A?,C”E‘?d Til%‘%%h‘&%% ?P@@S@@QC bEEuEnf K
her eby i ncor pomahelddds/NRIR " avhemeia.eagb RThead REinindgtendeate tit bcisldnyalisdcept abl e
as used?rei refers.to ¢ unds, t ia%rE 114 Ons Qg{or dosage
forms wh %h g[ﬁgnﬁmﬁﬁmy% a[cxlgg@&%@?%?l@&%% P%P%tgfmﬁ?%éfnen ?f tgw abl e for
use i n cont agtoupstdnd dechtof disaiaikyloslkboytpalkyrgi, agyl, arytl caaryieky groudsoart
excessive toxigcit irritation, allergic,.r Qn [ er probl em or
compl | cati on BB P ke SobBL B SRb B ENBFy Bh R

substituents described herein as suitable for the corresponding group. The term

also includes forms wherein R’ and R” are linked together to form a 3-8

30 membered ring which may be saturated, unsaturated or aromatic and which

contains 1-3 heteroatoms independently selected from N, O and S as ring

members, and which is optionally substituted with the substituents described as

suitable for alkyl groups or, if NR'R” is an aromatic group, it is optionally

substituted with the substituents described as typical for heteroaryl groups.

35
As used herein, the term “carbocycle” refers to a cyclic compound containing

only carbon atoms in the ring, whereas a “heterocycle” refers to a cyclic
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The terns "stable conpound” and "stable structure” are neant to indicate a
conpound that is sufficiently robust to survive isolation to a useful
degr ee ofwpuniwop3f3som a reacti on m xture, and fornul ati @eaTiusc@oam369
ef fi caci ous therapeutic agent. St abI e conpounds are contenplated herein for

use in treatnment SHEt hods .des Ar}[(rg] gpgq und Idesc eged herein can be

formul ated i FOTBRBPASLTBYSING ¢ e{?ﬁ oM FoeLamgpicaNdhederoydione or nore
ﬁt her agents s&aﬂutdlﬁl(ﬁmdmlpa? edrapdurids Mabiabineshocgeliad brﬁyclmwmmmmie degcr i bed
erein, an anti-ce ol,i f erat enot ut| an
anti-infl am*rﬁﬁ}??‘saﬁ@rﬂsedﬁ'ﬁ@'%ﬁh%ﬁﬁ gﬁ{er%(%éran&%rﬁéo EB&?P | n can be

L or mul at ed a&amoaiwmmeguhlmh a@@ﬂmnt bxgeand saluri mustrenmlemmemfmmf l i an
ost, such a ent. or n vari et or ns
hdapted 1B & RERLAGOER el % sA R i Rrorg, PR,

par ent er ?I I de‘ly&lrdﬂm*aﬂbamgﬁrﬁ)uétrahyﬂtdp@mlﬁ @uhwfura‘nppbbahzowras u‘os difydeous
routes. In certain enbodi me 0Siti n is l.oca

e.g., intrav&OPERuiap, 'Sﬁxﬁfﬁpésﬁa di ﬁ)ﬁ‘ﬂgﬁf)f%zr?q ﬁtﬂ%‘&@? By%c?"?il?é’nf’yrécg%\ﬂel | as,
in sgrre gasee on@npgeblluvwntnnebpl;lfrfnaamepdsasleydr@bwaowmb}plgx&dlhe,k;ﬁperézme,rrpound
can be aamnisteread al so.ln I p S| tion .

20mi cr oenul sPYRZNENMOZRNOLNG, t @ O’H’gﬂ? s'm'c%’gg %’dgﬂﬁﬁezﬁﬁ%‘?e&ge syst ens

for drugsohavyatopentiffdazdr? be€dndsiachizacliepeerapfHiate, titiadiagaepound

descri bed herei 24 677, the nethods-

of which ar e HioRN Sﬁ%ﬁ?@%ﬂi@%%’yﬁf@%&% Q@Qe@geﬁ.mgm%mgﬁims may be

system cally dmdabuayaé[erzeme;ﬁage 2,9 tzizbbicydls[2 Qo1Théstate, @3 Midatp,9a

pharnaceutic hicle such as an nt _or an

assim | abl e %lyg ilﬂ?bpgarcar Wﬁo%@edg’éeg?n%eﬁrﬂypﬁpﬁr% 'B8"Encl osed in
hard or soft le&ittfﬂds getidiheé, mzefidiap pip@RiingTtactdras, codmas sied enadsmpasa;bl ets, or
may be |n$or§8{ﬁat ed direct ient's di For oral

therapeufI FeANYS, Qttlpemllh}/sfrﬁ V%?:’fa]%e%Bﬂffgﬁrﬁaryﬁﬁa a]b’ge&f%l rﬂé’ with one or

nmor e exci pi eninte@Bfusse Pyirdlef hyidire, pyarhidineg @sidakdle, dedzingitiszoldandal tabl ets,
troches, cap%uIeF elixirs, suspensions, syrups, wafers, and the like. Such
conposi ti ons "&#8' pr epar ati ons shoul d 35 contain at |east 0.1% of active
conmpound. The percentage of the conpositions and preparations may, of
course, be v rl i ed and na convedkentl be betﬁg n about 2 to ebout 60% of

the weight o %O'B?\%?f‘suﬁ seidhed hergid G PP MR Y@ conpound i n

ISUChI t heF?peuémtg? 'V“e‘éaﬁT””'b“‘“‘t”m?'dacﬁmmeS?f'f‘mh sttérablsameed: fcnmelaﬁe Foiage
evel W al.ne apl el.s racnes | S e | Ké na

al so cont ai nwteﬁ@si’@f(tl”[ﬁlﬁ ‘?{ﬁPer%‘Hf“HH%?%n §arcyi{‘9§%egé%¢ﬁ c lﬁt)ﬁ 'nqilé&é corn g

starch or hgekademic rrﬁbk(ﬂneplhetrdl& mhw;mswhhmalvle'riqm @ibstepehmhag aflddl si Et egr ating

a t a orn rc ot at tarc a | C .acCl an

ori cant  sulh RSB oGt B af i caee R bte ArndioARial MoektE. °

sucrose, fruateseor ma@ttesterr@ncwpar tRi]TﬂExamp& fvhern &/ isr@HGecdmpBed as
pepper m reen,  of cherry .flavor.i may be added. 10When

the uni tﬁl%osaa%crﬁspﬁef]eér?r CYE%?ulneonq ¢ "hE té%ﬁ?{'}?”ﬁ?g‘m? addition to material s

of the above type, a liquid carrier, such as a vegetable oil or a

pol yet hyl ene_gl ycol, Various terjals. % coatl ngs or
o ot het wi oo i cpia e Slei Fietd fordindtogs i ieariior m or
i nstance, t agfcmpanr gmddsa)emyde:sansed aayhaye he nondtydcbgentsabgtitledts nor wax,
shel l ac or sygar and the |ike
group or groups may "have one or more non-hydrogen substituents. If not
30 otherwise specified, the total number of such substituents that may be present
is equal to the number of H atoms present on the unsubstituted form of the
group being described. Where an optional substituent is attached via a double
bond, such as a carbonyl oxygen (=0), the group takes up two available
valences, so the total number of substituents that may be included is reduced

35 according to the number of available valences.
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15 A syrup or elixir may contain the active conpound, sucrose or fructose
as a sweetening agent, nethyl and propyl parabens as preservatives, a dye
and fl avowDregiosngs4séas cherry or orange flavor. O courseCTArsgowmb@s? al used
in preparing any unit dosage form shoul d be pharmaceutically acceptable and
substantial | y,non- LG AN the. empl.oyed. In addition, the active
20conpound may2BeRSEH L SRS RECT STIAFHER: r el ease preparati ons and
devices. An active conpound may be adm nistered by infusion or injection.

Sol uti f [ . h ical | : bl I

Chereof can BeeoaBiaPtIen oy e ST OHarT o AERe e hont oxi ¢

sulr f aﬂ] alnt .ne@'cmpml ot?t sufrgigs?q lserebetl'mrt_epar'miarinacql;t;paw ad:qep_leimmfs:fit" Under
ol ye tri . :

bl nar'y Sonfietons oy VaPard e ufBERItHbpbER MBS e ROkt oo

pr eser vat i ve nodifipdebyanakindnacid oobase sdltsrthereob Egampiassof pBéinadeatioaiyeut i cal

powder conpr PerRRan AR PoRbE i Bt TR b 8T obrobb RIS IR =1

ext enpor aneobssip rejiduestsuch asfanshes; ialkali sobrgiahicrsalte of deidipeesidwsssucaras

2 stort e HEORS et HRRR” PRt beoehBAEIE 2nd <t or age.

A 35l i quil@l caomveationdl noahoxit saltsaor duateginarglavenoniom daits of thedhasemr si on nedi um

or opyl ane_ g1 5abPSORRifes 18t Slermgh RS hoy Rsfndanle derFHIER s Bt 01 0

oi | s, nont oxkexargplgcesnyentmtat nen-toxénshitsindads those dénivedsrarhéroegdnic The proper

the mai nt onafb® SR Renagehy & EARPRe. uhC SRR h&tbrBhe FB8TCr one b1

by the use ofndthelket amd the shite ppepavehirorororgdnic Aadsstdhoas adetic) cr oor gani sns

can be brpought about by .various Hanti bacteri,al,and antifungal. agents, for
exanpl e, li%ar BIRRIFEMC: GHP ?'8’b9;1¥%(1)x'8'l S?e?ﬂ%e%(?ﬁ?’ rg%lycb}a?@agg,i c(:'It,”ct ?ﬁ%@?"&sal , and the
i ke. An i sopambic, agid, hyl@xy sz bbenydacetigaglutabiid, benzaic, satidyliem chl oride i s

included in g .enhodients. _Prol onged, a rption of an i.nj.ec | e -
conpost ¢i on SUPHE: BEatRrSBst: o Er & BEES e BB U HE R agen s
del ayi ng absdispiforae),oxblin, isettdont,eandahe iiker uim dberen@stpbss, abevestidng/eloat i n.
Sterile solutions, of r | ncor porat i.ng. . ' compound in
a required a¥ X&nﬁalt?ﬁrkczunrhegtég?%%?rlg}% gposr#é)%?/%ee%t ?u%oéﬁé‘%)tﬁ%s'%r&(éwg}r/\%’ or nore of
t he ot he?0 i ngodidindryteoxate, aemnainidn dgdrosidef cdffeinee datigusf arhines, atdghe llikeat i on.
In the case eril r ] j i nj ectable
Sol ut' one.  pr EpN M ARG L Saut P BE SRRt B Bk ar vt ng 15and
t he freeze drcgmnpaouriceeiithqueiinsvbesic pr etidicangetyriey carfveatiorsad themicahgr edi ent
in addition i tion Lr i i r J revi ously
sterile-fil té‘(r%é sb?%[q}eéér% ,_ﬁ,}.ggfs%tﬁ%ﬁ?rgg %gé fra?%(?& F%Cﬁﬁmeaﬁ%o%ggaﬁd her ei n
may be appl i basé forrpsioEthese opmpognds Widwh etoiahionhetqo achotior ohthédapproeriatei t i s
gener al | y, deglinb) £.4 @ D & SR B SOTRNICLAR T SRATRBPire! 98, O
formul atton, "In Zoh natd enow tn A accep anl'e ’

generally, nonaqueous media like ether, ethyl acetate, ethanol, isopropanol, or

acetonitrile are preferred. Lists of suitable salts are found in Remington's
Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, PA, p.
1418 (1985), the disclosure of which is hereby incorporated by reference.
30
The term "pharmaceutically acceptable" as used herein refers to compounds,
materials, compositions, and/or dosage forms which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of human
beings and animals without excessive toxicity, irritation, allergic response, or
35 other problem or complication commensurate with a reasonable benefit/risk
ratio.
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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, aworeore9aesd the |ike. Useful liquid carriers i neCuds2eaioer3so

al cohols or glycols or water- 25al cohol/glycol blends, in which the present

conpounds can, be di sspl ved or dispers at . effective | evel.s.. tionally
with the ai dq.B??eer}?- IS%? CCATRURG; gﬂ ss.%g%ﬁjsw%m'fes ag%ﬁﬁaﬁtst%f'ﬁ%@%gﬁces and
addi ti onal agbinpb@idibiatis saffieiintly eabusbd suddeelisbtatiopto aiusefut Yegrpeoperties for

a given use. The resultant liquid ¢ osi t.ions can_be l,Led from
absor bent paBEf‘tytﬁ?QHaf%aqt'ﬂBm%HEﬁ’@nagﬁgﬁ"&e@né’ia agtﬁngﬁc%@grt%%rgf’%ﬁ?, or
sprayed ont oatéet. Hthee compaursds areicogtempiztet YZpeeirofor ase osiéatsentyer S.

Thi ckeners such a nthetic polyners, fatty acids, fatty acid salts and
esters, fittVegW(?f%t%%gr,'b%di fied cellul oses or modified nineral materials

can al so be 35enployed with liquid carriers to form spreadabl e pastes,

gels, ointnents, soaps, and the |ike, for l,icatian directl| the skin
of the user. %é’é’?qﬂunaé@ﬁﬁf&eddﬁfer?'ﬂézae8%8%@%€8é{hc%b'8%qoé}%ﬁhg%e %6 conpari ng
their in vithwréaethey agyntsalteione ovimove athier génts ican arciudel witbolél s. Met hods
for the extr lation of effective dosages in_mce, and .pother anipmals, to
hunans are kﬁ%‘&ﬂt'qno aP?.‘Bea??pr?‘md %ﬁ%ch?erggeamagﬁ-cg&)rgﬁ er%ge a@,eggg, 949,
The abil 10y @4 gackanpoerapedtic)camaht-irdlainnastoy afeR, agdrnsintigen. TLR ant agoni st
may be determ ned using 5pharmacol ogi cal nodel s which are known, i ncl uding

t he procedures disclosed by Lee et al., PNAS, 100: 6646 (2003). Cenerally,
t he concent r atdopipoaihd idescribexieueid cah berfomnudlatgdiad aguvgpmacsutical wi | | be from

about 0.1-25 w-%..preferably.frqgm about 0.5-10 .wt-% The ntration in
a sem-sol i dCSWPQ%T'(?rHa %?@B@?{Sﬁ?@ﬁ 'Q gLpArgalan figst, guch %&Mﬁgﬁﬁsﬁ'e%g about
0.1-5 w-% poetienabaninadnt variety 2f formis-adafted td ttee etmasentroute df he conpound,
or an ac;I ve salt or. deri vatllve ther?of rbeqwrgd fsor tlyse |Cn 'trrtea.l'E:rrIent will
vary not 'onl GIRHTSIrAIRR: $gr O3l 08 PAERTGaly, P MUY EHONS. MUAUFCHIRNIAR T oyt e of
adm;j_ni jstrat:cen?]uﬂdnmn_eatxslrcmt%ﬁ. blftxlenemrEinc@Memleimgompﬁsiti@_disamhllyhe a?e ﬁSand
condition of the.patient a Wi e t i mat £t iscr.etipon of the
at t endant phf?g'inlﬂ'gﬁregre'@t’i'ﬂf%vleﬁ'ﬁf“alﬁﬁ' éeﬁ?é*}pé’rs%aXSﬁF? Hk?f“é’%a@s‘éﬁ%ﬂ% imes is

i n the rangewefl abriasoateotdsed, dn ddjuend,uffed resphkalive @nd the fikeomh about 10 to
about 75 ng/Kk

of bpdy wei ght .per day,. such as_3 to t ng per
ki | ogr am b'odﬁgWB? C%’fb‘? ﬁ‘gminé%?rﬁfj@ﬁ%é 'Bé‘ﬂ"’aa?i?a'a%?&“pc?gﬁ'@ﬁ o|r§gian the range of
6 to 90 2@/ kglictagmuiaion?2 b cvtairt erbbodime6s. NHriogs dastaindd celapsrisybteray fdve
conveniently admnistered in unit dosage form .and for ex ontain 5
Lo 1000° my, * SFUORGRUE sbepesy belBel AREBHTRE Rie W08 cOlbofg PR per uni
dosage form héwiraceedor exgreds,dns. PatenbNo a8l624687,dhe chettliodsadiivdnieh aeak

pl asma concentrati otna 8f .a ae(%trive conpound of from about 0.01 to about 100
pM about O. HIPPLH6 th %nBM 585 1 to 50 pM 25or about 2 to about 30
pM Such contcentrations may be achieved, for exanple, by the intravenous

i nj ectiop, of 0.05 to 5% solution of an active ingredignt lonally in
sal e, 80 orBrryrommninte ey o SRt et b, P SaBhln SRhbERE of an
active i ngr edithratphabaacewichily ddcepthblecvatlice segh deanrimientdiiuasttortan cont i nuous
infusion to gr ovi%ﬁ a?g}yt 0..01-5.0 ng/ kg/ hr or by 30 intermttent infusions
cont ai ni ng aBBUT"E'IEEE GEHRG of the active ingredient(s). A desired dose
may conveniently be presented in a single dose or as divided doses

b oo cByBRASBELAbEg R e Plgl FBA By b ol o
i nto a n8drbecapdulal, swaydteccdnoresded isfoatabldtsadmmay berimtarporatedsdieiethawitivul ti pl e
i nhal ati ons the food of the patient's diet. For oral therapeutic administration, the active
compound may be combined with one or more excipients and used in the form
of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, and the like. Such compositions and preparations should
35 contain at least 0.1% of active compound. The percentage of the compositions
and preparations may, of course, be varied and may conveniently be between

about 2 to about 60% of the weight of a given unit dosage form. The amount of
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35froman insufflator or by application of a plurality of drops into the
eye. Treatnents The terns "treat" and "treating" as used herein refer to
(1) prevewmoiznp/m@343at hol ogi ¢ condition from occurring (ePgT/yseaplyizaxi s) ;
(ii) inhibiting the 5pat hoI ogi c condition or arresting its devel opnent;

i reIieV| t he |c condi L.Vv) anel | ting,
gi| I ez/i ating, @ §s°é)ﬁ“9% Hﬁ(ﬁpﬁtj{%@wﬁ%ﬁcoﬁp%%&gﬁéﬁ ?Li'cg%gt an.ndl dat e
nmol ecul e or eﬂemmurddsa@bwelbﬁmbbebwmmay be in a therapeutically effective
anount in a fornulation or nmedi canent, which is an anount that can lead to
a biological effect (e.g., inhibiting 10inflammuation), or lead to
amel i orati ngTaalbtsevrbaiésngi,lls,l czpseBs ndnd thellikemanyga,lsoo&cnitaihmdfngo\mngr enovi ng
synpt ons of condi t e.d., disease,. for exanple. The ter. al so
Tarr to §ealiohay Bich By fasacablt Aoin B FA Ge xS 3E ng o
hal ti ng t unoas dicaisium pbdssmwech;leid‘mgntbbmtingrabemt seich s @birf starshi pgtatancer cell's

. 0., t | .of t . _The t I ble t
155 et ng. aseier Bl aoftaonrdts B Pircanb e Geahrdiesfirt Seddte PRA La o °
subj ect) inf ewta@ténmgtdgeat suoarascsrugmbsmctomjwutm drIas]P?mrae@]f arflaaomtg al

r t n r n . t n ect of _a tom
P obarat b wABRSE fe BBGREHIIY it Sy ERGre R She PR advrE mdt nEpdif® omount s
of the nn@robme‘nrtbauhineose;@tfem i asps uls ntoﬁayri:mtmorlgamumnmt@mmmsbut are

not limted tp, virus Qbact eri um an the eutically

effective anﬂﬁtﬁ‘? abgye It)'?gda ﬁ%?'glcﬁrrpéfsélfé Va?rge?rpgeu?f il p%y%éﬁgaﬁnd provi ded
herein, or ag|yaaDWmtruoo§ oﬂnecmatnrmwma;abefprmmpasmcbnngs@vtajetdemSel n, to

treat or preve di,.sease or dj or to trea of the

di sease or dp?gffﬂ PIIYﬁ'CaFfQ[IBPg g@ “I}E&as%erft@I’H-, %Phgsiég’gﬁgt%lsgm ect” and
"patient" gepis arlmps@ésmytb@ dﬁ)ﬁted\dlth/géiaﬁﬂ walxpsivgliak or egganamdahe ik has

recei ved,treatnent ( ration o scri bed herein)
accor di nbét A yﬁﬁ?f(fg'xﬁglaé'rq nL?(P ﬁ?r%q S C%@pﬁu%‘gﬁﬂngrﬁﬁa OH&E%tPf%gﬁaherel n can
be adni ni st eswedetening agehi, mﬁthyl andleﬂsbytdambwt chprézetrﬂmealaI (yyepamd/ent

inhibit or tfleat one or nﬁ rmg :}I Af? F herei nafter,
the ternms "t FRANHGUCN a3 £ %I{Ir%f ?ran% avo[rhg) ﬁB‘érﬁ?I %”Veff‘? CehuSedir ef er to
reduci ng, i nbrépatmglgnmnuswem@erigrnﬁ pihaue bé iphgimaeuticdlly acosdtabia andsponse
(e.qg., slovmn tin antlbod roduct.ion unt, of ntlbodles to a
35 specific 8 ﬁ?ﬂﬁ'ﬁﬁy n?ré G'RdG ﬂé ﬁﬂ%lﬁﬁ?pl%\fed ﬁf‘ Pgﬂ@a” (€868 and

al I evi at 2tng, conppires raby belindorpgpatet! intasustafedmelebsopreparaions and | nf | ammat i on
conditi ons include, without limtation, allergy, asthna, autoinmune

di sorder, chf®Wf¢ infl anmation, chronic prostatitis, gl onerul onephritis,
hyper sensi t| vities, inflammatory bowel diseases, nyopathy (e.g., in

conbi nation with.s stemc sce osi s, .dermat onyositis Qly |t| and/ or
i ncl usi on bo% aﬁII ?qrpggundd'g?)(/ aﬁwq'sjﬁ[r?gﬁ)gr'&%awgé’ééﬁéecq'f)epg%?ﬁ N nj ury,
rheumat oi d aat htiivel @omgouad sp bamarbaegutictliyaccepiableldalitthereobeeh tb@ukocyt e

di sordergs. (e.q. k- Hi syndr. chr.oni |l omat.ous di sease).
Cor vai n 2o op R meds qab SR RPN nofibkRRyedplt Bt P i e

rheurmat oi d aakbbetgrepared in gmolehmﬂdpa@amslené lyycolsf Inarmtm iaod ndkisicesder i s

selected fromth r,ou n roni chronic
prostatitis, %fﬁ@ﬂﬂl”bﬁ'&pwg?r %rd'r%%ﬁcﬂgﬂ’sogﬁf?f{oﬁqeya r]'I)egfahy, pel vi ¢
i nfl ammat or ypmpammsas corpiard presemvative torprevent desgrowttt ofrre;camrgmlsmyascul itis,
and | eukocyte disorder. In certain enbodi nents, an inflanmation condition
i ncludes, but is not limted to, bronchiectasis, bronchiolitis, cystic
fibrosis30 acAtpehahuam;edtin:jaILdoyagatoumecanesq:mdeaa sreyilaja'acaieroessolsnyadoorre (ARDS) ,
at heroscl ero and c _shoc e.g., septicen I rgan
Fal Turey. - 1oPRowshE ouSle Rofte Sonvisfiiare Goredath rei4rd ofaied
condi tion sefoemeeekténnpunahheusgpmppramonsi‘ stb'nllegsoamoai; bedlgpersmtsfnmn ARDS and
aut oi nmune di sor d@F n cef in_enbodi 'ﬂ {1 41 t| on tCOI’IdI tionis
not a condit PRIP"E 8'&?@8”? rﬂ’ﬂ H%sod’p%su gmge °§38 %IQE?CIFB? APEsPithal
tract infl armtetuiedhwd Mdastabllerlfnkiammtdondltnosé(ofrmammaetmeaand)stoaargd jAoi nt
:’lngt ?ggﬁ{a&l, njéqﬂ c(i?l?%rﬁre;; Sr!s\gelhgnggadn soIventoormquldncglspersml% I'T(l)endll.(I:I'R gmprlgn Is a
for example, water, ethanol, a polyol (for example, glycerol, propylene glycol,

liquid polyethylene glycols, and the like), vegetable oils, nontoxic glyceryl esters,
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A compound described herein can be admnistered to a subject in need
thereof to potentially treat one or nore autoi mune di sorders. In such
treat mentwo 20t0098886ns "treating,” "treatnment” and "t her apeaiseeosddiect " can
refer to reduci ng, 25i nhi biting or stopping an autoi mune response (e.g.,

sl owi ng or hal nti bo r od on_or unt _of antjbodies to a
speci fic ant P ﬁ)” ab?%m}@?fﬁ tﬁﬂgoy%\?rﬁro%?r ff“fﬁp%ﬁﬁ t’l”'%'E{? ne al | evi ati ng,
conpl et el y oexaripleaby theddrnaatiodi afiposonaEss oy they ma»htﬁrtzinnanhmed'eqmreﬁer s,
include, without limtation mrune encephal o litis,
aut omi mmune Pﬁg'ﬁﬁsﬁz‘%@ B‘?\B‘eﬁﬁgfﬁ?ﬂ?ﬁ"e W&M tﬁ?lﬁeggnéﬁ"ﬁﬁiﬂ nts. aﬁ ®\egener
gr anul omat os bﬁevenﬁbnT@fhayasmbraasftrﬁncrddr@mmarsbé brougesabag bg vapousnds f or

out |mt i0 6 induced by myelin

such di seases j.nclu i n

ol i godend oc?[‘{%baé’lt%f@gﬁ?%n?'etft}iﬁn?wmﬁeﬁfF’ééé“‘gl éa}r?a ﬁﬂ% blyg 9- 151, or
178-191 EAE, phébl(ddrbiy aardppﬁmumstar ang trer likepdel |s®tbn|EAi§enn¢’mcm<dnimje §OG or PLP
pepti des for aut ohlgmne encep orrye I@‘@F?é{% non- o ese 35_di abet es (NOD)

nm ce for aut 3V'9Rfu Bbﬁ)i)d't'@) raic 0o &R k"ﬂfégﬁ PIANEEEd colitis
nodel and trbB!;drb@cbﬁdi‘Za?ﬂﬁje&tdbfmrﬁp@ﬁlod dahNBProigrd abedt molhietuss imtiael  f or
colitis; and é é syste é{ﬁﬂ vas litis %{)sordelr a8 . a nodel for \Wegener
gr anul omat osPEMEAY" el'bﬁfg)?ggﬂ ;NG 7 or%ogo §8HEP'§e¥EMBEY herein may be
adm ni st ¢ ed niohosteatHde aad gélatipoSestile edlhmrtsroetah and prepareisyeinodrpblating ol | owi ng
di sorders: Acute di ssenm nat.ed encephal o son..s di sease;

A
al opeci a ar e8P 2SRRI d" &56hdy d U éﬂﬁ’n B%@Bﬁiﬁ%ﬁlv&f‘gﬁwﬁ&%ﬁv%yndr onme
S(APS) ; aut oimitRwnE o @iadé vi ihe camnh@redeutsmnmmenaebepaw tfolkweaiydfililenune i nner

obst ruct i ve. plaRy THTEkaee o et e Rectlat 0% Grasan o o ePRae or T ¢

i di opathic i mjécﬂmtsomyoﬁwvﬁpaﬁhtmaﬁahodiﬁﬁbmeturdﬁ mﬁrlzedmcsvaawm diiymiget es

mel | i tus ype done Goodpast ur e di,seas

G || ai nithr pad nsclerreatnung BesiniapSoRia 6B potds o FRiact Bt

suppur ati va; atéitionas éhyCadd’trdhﬁer’edmﬁg’ne@eerwmin ihetpeedbdudly eferilystiti s;

| upus erythepat osus; .m xed connective tissue di sease; norphea; multiple

scl erosis (V\/g1 5@7 L%‘f H&hi a gravis; narcol epsy; neuronyotonia; penphigus

vul gari s; pernl ci ous anaem a; pol yrryosi tis; primary biliary cirrhosis;

rheumatoid a i schi z reni a; 15scl eroder.na ndr one;

tenporal art E {OszaF%qrE'B'sHﬁgg\% aa%om%quga%e{:eén fMayRe e?qpﬂegg') purﬁlsfge‘?{ Zida ve

colitis g@newbbntimiguiy foes. Howelieqpict hegeraty desinabteato\adoomietler di sease "1 BD') ;

vasculitis; vitiligp: and Wqgener' rapul omat gsi s. I n.sone e iments,

! he aut of mufeTp el i BrParCateeBrauAR R BBPdie Bt B ecSTR88E et o

fromthe groogrienmict rinag befa <dfid @hadiqdids d.eéul (solrd Ghriefsrihclude Srezige)

20rheumatoid arthritis us and mul ti clero oun escri bed
herei n can bg'vé?[(? 'sr?"gﬁ %Lfce]oaost 8IC C'EM]“'(SE‘%CpWSEa‘ ecaally ?’e%@: %eéian i mrune

response in tHedikeutjsedi hql]'bearriermimelutiesma’rselcumys beglgeaﬂeoatzvatéraut omatically

by the sybj inst. a forei en (e.q. at hogen. 25| nf.ection) in

certain gﬁb chﬁﬁ?géycof tﬁleg%sﬁén ﬂﬁggﬁ %LSS',“ Cﬁﬁ’gpadﬂ{‘%&ﬂ” gd&s(?(s)lvggr%? ni st ered

with a conpodisgededait eﬁaﬂuvémimppuvtmlewah trhermdrténbe-sqwmsmfadammunt ed in

t he subj ect ainst the antigen a pecific for

particul ar cggluvﬁ?t&s“?le?ﬁ?r?g n88?18?q F@#‘?@I SHP'X"SE)OZ@ ENtELROSP G%’tl gen) or

particul ar p&d dstigpeive (e Gopergesifor pagivdn vse. The resultanwiiguld eothpasitions Sanaur eus

antigen), in_30cert scribed_h |n can be

adni ni st er edb?(?pﬁlresaﬁflﬁ?rgégb ?rﬁeﬂte%adlsst H%erdct8gr?1preg|88€ee%r\d59?§/a?$8 one or rmore

ceI | proBof ededssmgs brsprajedontd thesafiebtetdrazed osing pumipktgpéd er asrosolr eat i ng, "
"treatnment" and therapeutl c effect” can refer to reducing or 35 stopping a

cel | prollfeP%taP"Sﬁ rate (e.g., slowing or halting tunor growth), reducing
t he nunber of proliferating cancer cells (e.g., ablating part or all of a

Lg%lr % i ngj %gh%}%r?e%% ?ﬁ%r} %siois r%tl%l ;}clymers r%ag?gclds,afaﬁ)?laclzld% ft)sl, 'a}cmgr gtte'rson
fatty alcohols, modified celluloses or modified mineral materials can also be
35 employed with liquid carriers to form spreadable pastes, gels, ointments, soaps,
and the like, for application directly to the skin of the user. Useful dosages of

the compounds can be determined by comparing their in vitro activity, and in
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conditions include, but are not limted to, cancers of the col orectum
breast, lung, liver, pancreas, |ynph node, colon, prostate, brain, head and
neck, skiwQ 2biov®s436ki dney, and heart. Exanpl es of cancePsTiused10me0369

hemat opoi eti ¢ neopl astic disorders, which are di seases invol ving

myerord. | ymiNBRRGH AR Hadats i pRERPllPn SLFrEWRer cof) . The
di seases candasages if hidB, pAGA otherdinfrials gothuaiand aee ke ukerrtatr e. g.

eryt hrobl astic | eukem a e ryobl ic |eukem a., Additi onal
o1 9 sorsma: 58 Ot PN S TR R ATS 4SS RGER b o
| eukem a ( APiL)as ATURagBMiet OOFLIR uAtageniseman be Abtermined usinigoni ¢ 10nyel ogenous

| eukemi CML ' i n_Vai rit.. . i.n_Oncol.. / Her |,
T 5eT 0% | Bheia Ry R mana au et e PRl initingufe BRI ESHRReH: ( ed o
acut e | ynphobl ast ie€al ,RN&ES] H00(6846) (2008). berienallyutheoBeéntratiog®f Ald. and

T-1ineage ALL, chropic | ynphocytic.|eukem L pr ocytic, | eukem a
(PLL), hairy SRBPPUTUENEA '@BM‘{’SD%H@”MWE%QH%“E 0115%%’%|"6%’8ﬁ%%m a
§WM : Aﬂgh t Ik _ﬂaail ab‘dma 05- 10 wgw.lvmam_ tnob?m@tltmrifaa semi_suﬁeor fnlg c@h&)los'mibnl |h mted
0 non- gkin oma. and vari. S e eri phera C ones,
adul't T cell SP%%%%S/?’M%% "('ﬁ%f@@&f{-iﬁe‘%& refeply |a;99‘b‘h(g%‘r€-"lz %),
| arge granpul &. | ynphocytic | eukem a (LGF), Hodgkin's di sease and
Reed- St ernberg di sease. In a particul ar enbodi nent, the cel
20proliferative disorder is non-endocrine tunor or endocrine tunors.

Il ustrativeTasamduasofthe BOmMpet) @ ianactivesdlsor degivatile thateofrequidd for mi t ed
t o adenocarci no

s, .acipnar cell carcinomas, adenosguamus  carcinomas, gi ant
col | tunprs. UPHiTEeRIREat Wil YA noranhiully e sk sal fEecisd auhalse With
%St adgnoca_r ﬂmmf ad&nmﬁﬁAambgtﬁsﬁqrm&?[f tt%d:mwaiomgﬁirfgdlee’m_ iémSnd Shltdl égtb and
pseudopapi ry tunor n,.endocri. nor._.ma e.an s ce unor .
Cel | prolﬁ?feﬁa‘?i‘:é’é‘;'%‘t’fﬁw!}ﬂg&gl@g "Y"E@F Hﬁ'@%t‘?h‘ Pgtll?ﬁegfst?f‘i}m@oﬁfy?qi ons, such as
i nfl amat i onattermdint peysiciat ot dlidicir. Nin genefalidisnablé dosesanpliraes Bda e,
fungol des. P SEREaABMRL DS o atepl 1L TGy 8 ToElabfudods Bpucd ol uded
o i poc o o N ottt ve candiit arraroory o | e O
i pocytes, . X e, p i ati i al so,include
o st ko b PR e e ARLONGT A 8 sSRdk bl 80 ReAQudPSotr one.
adenovijr iZ(Oiaeabcblita@ttban%/&gmby1¥Armmp%hﬂhm;/tﬂm,\/eaebﬁy/édmmislterédm i ons,
Bor na di sease, . Qunyavi ri dae, I nfections, ,caliciyiridae ections
ohi Crenpor. Bib AORES oI AR P SRR oS S8 b rdafr 101eEeq Bcer 0
cyt onegal ovi tai300 mb @ bctivesingreeizat per WitAiddaye forimfAacadtivedngrediehyeam be
ali,tis,, .arbovir arr Vi infecti

cont agi ous, ence . s, Epstein- Virus. i ons

oryt harm nt SROTDUGR DaHIALT PYRX HRsmg epbrrara e ke PRERPURETY ¢ oy
hepatitis, viromlaboatiogn to hboyeD0PpMbext 015¢0 pbsutZAsspM abdutn e $0p04t er

oti cus, rpesviridae jnfectiqgns, Jjnfectioys nononucl eosis,.influenza,

o o % 2 PRE M 25 ahBU L 4E) Sugh BafEhh oS P BRATIRUERL IR Cont ag! o5um
munps, oar amgxaviple) saelintaehoos ihjeqiibh ebaiDdsus S seutiorpol yroaetiver us

i nfections, rabiegs rat or ync¥tial vi.rus In eétglj ons,, Ri.ft Valley

' f
fever, R VINGIRIy QRIBPBHEN Selistar Sraily Bsmivpieth 45 2 BALE SOMEIRRG pox.
subacut e scl ebagitrtDiragafiae@tNe ihgsedidntnDesivabieiblobd lexets mag bewar t s, West

NiTe Tever, yitisindd 85 285udNg infSlibo¥ Hraviat abbd 0.6 8P G kali P8y T
30 intermittent infusions containing about 0.4-15 mg/kg of the active ingredient(s).
A desired dose may conveniently be presented in a single dose or as divided
doses administered at appropriate intervals, for example, as two, three, four or
more sub-doses per day. A sub-dose itself may be further divided, e.g., into a
number of discrete loosely spaced administrations; such as multiple inhalations

35 from an insufflator or by application of a plurality of drops into the eye.
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10antigen of the SV40 transformng virus acts on UBF, activates it and
recruits other viral proteins to Pol | conplex, and thereby stinulates cel
proliferavoaniom3sasure virus propagation. Cell proliferarivseoioomsdss i ons
al so include conditions related to angi ogenesis (e.g., cancers) and obesity
caused by pri!lferation of adi pocytes and other fat cells. 15 Cel
proliferativ i ons also include cardiac conditions resulting from
cardiac stress, such as hypertension, bal oon angioplasty, val vul ar di sease
and nyocardla% |nfan card y%ﬁs are differenti ated

f oA

xanmpl e
muscl e cells 'R&AE 83’? ?n? Hé%a“egng%)ﬁ%ﬂ 'éefFWée CYHUNIsht ricl e wall,
and vascul ar pa%mmﬁnwusnlﬂen'ﬁ@ddumdg(leeg lpmmdlaxss)s(e |ah|bmhghlnmgh both are
I |
Thet - nchanPERERGic AL RREE ke g R aa Rbptedt LR T RGBS omyooyt os
Ibecorre Ler m ﬁarhdutyorﬁllaﬁﬂ,gf @n)tarﬁélecbtsigoenév;etmbtlessmﬁag tar?ﬂmemavlngn and t hus
oose the capacit iV ereas,vas snoot are
continually troéﬁcﬁ H@Pg‘t %“§§%F%m°f C%,?PPH’(?PP‘F e?%%S%]Iefef"erati ve
Ehlenot ype. Unlda@/rbeviaraltbft&pémtdagpbﬂedtme@ggml insd foaaakamns?cdmw&ahgep]er t ensi on,
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provided herein, to treat or prevent a disease or disorder, or to treat a symptom

25  of the disease or disorder, in a subject. As used herein, the terms "subject" and
"patient" generally refers to an individual who will receive or who has received
treatment (e.g., administration of a compound described herein) according to a

method described herein.

30 A compound described herein can be administered to a subject in need thereof
to potentially prevent, inhibit or treat one or more inflammation disorders. As
used hereinafter, the terms “treating,” “treatment” and “therapeutic effect” can
refer to reducing, inhibiting or stopping (preventing) an inflammation response
(e.g., slowing or halting antibody production or amount of antibodies to a

35 specific antigen), reducing the amount of inflamed tissue and alleviating,
completely or in part, an inflammation condition. Inflammation conditions

include, without limitation, allergy, asthma, autoimmune disorder, chronic
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are testing compounds for such diseases include, without limitation, (a)(i) C5BL/6
induced by myelin oligodendrocyte glycoprotein (MOG) peptide, (ii) SJL mice
PLP139-151, or 178-191 EAE, and (iii) adoptive transfer model of EAE induced
by MOG or PLP peptides for autoimmune encephalomyelitis; (b) non-obese

35 diabetes (NOD) mice for autoimmune IDDM; (c) dextran sulfate sodium (DSS)-
induced colitis model and trinitrobenzene sulfonic acid (TNBS)-induced colitis

model for colitis; and (d) systemic small vasculitis disorder as a model for
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30 certain embodiments.

A compound described herein can be administered to a subject in need thereof
to potentially treat one or more cell proliferative disorders. In such treatments,
the terms “treating,” “treatment” and “therapeutic effect” can refer to reducing or
35 stopping a cell proliferation rate (e.g., slowing or halting tumor growth), reducing
the number of proliferating cancer cells (e.g., ablating part or all of a tumor) and
alleviating, completely or in part, a cell proliferation condition. Cell proliferative
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m xture and stirred at roomtenperature until conpound 7 was fully reacted

by TLC. The @eﬁ’%%ﬁerﬁ@%&?ﬁ%ft%ﬁg %g&él?%%@ﬁ%t%%ogﬂg?wgu&%gs m) and the
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Cell proliferative conditions also include viral diseases, including for example,
acquired immunodeficiency syndrome, adenoviridae infections, alphavirus

35 Infections, arbovirus Infections, Borna disease, bunyaviridae Infections,
caliciviridae Infections, chickenpox, Ccoronaviridae Infections, coxsackievirus

Infections, cytomegalovirus Infections, dengue, DNA Virus Infections, ecthyma,
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Met hods
pathophysiological stresses such as hypertension, baloon angioplasty, valvular

disease and myocardial infarction, for example, the heart and vessels undergo
morphologic growth-related alterations that can reduce cardiac function and
eventually manifest in heart failure. Thus, provided herein are methods for

30 treating cardiac cell proliferative conditions by administering a compound
described herein in an effective amount to treat the cardiac condition. The
compound may be administered before or after a cardiac stress has occurred or
has been detected, and the compound or nucleic acid may be administered
after occurrence or detection of hypertension, balloon angioplasty, valvular

35 disease or myocardial infarction, for example. Administration of such a
compound may decrease proliferation of vascular muscle cells and/or smooth

muscle cells.
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264.7 cells with the various conjugates or controls, as described above.
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and immune activity of the conjugates were tested. Individual TLR7 agonist

25 conjugates presented distinct immunostimulatory profiles in vivo and in vitro.
Conjugation of the TLR7 agonist to lipid improved ability to stimulate innate
immunity compared to unconjugated TLR7 agonists (SM). Lipid-TLR7 agonist
conjugates showed quick onset and long lasting adjuvant effect in vivo. These
data suggest lipid-TLR7 conjugates have a potential application as adjuvants for

30 therapeutic vaccination. Conjugation of the TLR7 agonist to PEG, however,
modified the properties of the SM pharmacophore and the conjugate, instead,
exhibited TLR7 antagonist activity.
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30  (ESI) for compounds without lipids were recorded on an 1100 LC/MSD (Agilent
Technologies, Inc., Santa Clara CA) with a Supelco Discovery HS C18 column
(Sigma-Aldrich) with purity above 98% by percent area. Mass spectra (ESI) of
lipid containing compounds were recorded on a Finnigan LCQDECA (Thermo
Fisher Scientific Inc. Waltham, MA). 1H NMR spectra were obtained on a

35  Varian Mercury Plus 400 (Varian, Inc., Palo Alto CA). The chemical shifts are
expressed in parts per million (ppm) using suitable deuterated NMR solvents in
reference to TMS at O ppm.
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Synthesis of 4-((6-amino-2-(2-methoxyethoxy)-8-oxo-7H-purin-9(8H)-

30 yl)methyl)benzoic acid (see FIG.1, compound 5). 20mL of a 1:1 ethanol:water

mixture was added to 0.10 g (0.28 mmol) of 4-((6-amino-8-methoxy-2-(2-

. methoxyethoxy)-9H-purin-9 yl)methyl)benzonitrile (see FIG. 1, compound 1),

and the combination refluxed for 8 hours. The reaction mixture was allowed to

cool and acidified to pH 2 with conc. HCI. The aqueous solution was further

35 extracted with DCM (3x20 mL), dried over MgSO4 and evaporated in vacuo to
yield a mixture of 8-oxo-9-benzoic acid (compound 5), 8-methoxy-9-benzoic

acid and 8-oxo-9-ethyl benzoate. Once dried, the products were dissolved in
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performed on the resultant product, with the following results, 1H NMR (400
25 MHz, DMSO-dg) 6 (ppm): 9.7 (s, 1H), 7.87 (d, J = 8.3 Hz, 2H), 7.32 (d, J = 8.3
Hz, 2H), 6.61 (s, 2H), 5.30 (m, 4H), 5.05 (m, 1H), 4.88 (s, 2H), 4.26 (m, 4H),
4.06 (m, 1H), 3.77 (m, 4H), 3.57 (m, 2H), 3.35 (m, 2H), 3.26 (s, 3H), 2.23 (m,
4H), 1.95 (m, 8H), 1.46 (m, 4H), 1.22 (m, 40H), 0.83 (m, 6H). ESI-MS (negative
ion mode): calculated for Cs7HgoNgO12P m/z [M-1] 1083.35; found 1083.75.
30
Synthesis of 4-((6-amino-8-hydroxy-2-(2-methoxyethoxy)-9H-purin-9-yl)methyl)-
N-(32-azido-3,6,9,12,15,18,21,24,27,30-decaoxadotriacontyl)benzamide (see
FIG.1, compound 7). To a solution of compound 5 (0.100 g, 0.278 mmol} in
anhydrous DMF (5 mL) was added HATU (0.117g, 0.306 mmol) and anhydrous
35 TEA(77.014 uL, 0.556 mmol) (see FIG.1, reaction step (f)). A solution of O-(2-
aminoethyl)-O’-(2-azidoethyl)nonaethylene glycol (0.150 g, 0.306 mmol ) in

anhydrous DMF (1 mL) was prepared and slowly added to the reaction mixture.
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npoun a) (e.g., a - onj ugat e s previoysly shown to be

200- F o1 4 HorEhb gt -auBac G ) Pk Sy Ao azeten RRgnd

untconjt ug% edst&%&tﬁbom\éﬁ?p@rtaﬁjré @atilwdﬁ?ﬁbuﬂi?ﬁx?@mngﬁh&aovw 13®.afraéd _mo{ e

pot ent en nornalize 0 evel o uncon at ed agoni st.

Al t hough t hePSgES! s %ﬁct?&a«'ﬁggtgh@ﬁﬁdnw&%H%ﬁ&Zﬁ%Méeé“%o?f@ﬁ'ag? conpar ed

Con] Ugat o5 (Lo e e G B o o o e Lo th

conj ugat es I pi onpoun estore ei r. potenc o} e

e P oy SRenTon s o AP S STHCE Tk VB ANt R & el or

concentrat i opsufdntMrfuct, Wihthe Follokeg st YH NMR (400 MR BIMSO-d.pé t he

hi ghest levels in t ative_control and

he conjugated form_ were used as a ne
nduced i ni fARMIo?3A8 (SyFBKT A6 @.clap29 e REIPBES 5. d6h) S 28k SEVEHK.
respectivel yolgflategs @obHR ). J Sbhoonseh)t 928 y@l wad Bzl 2HY, Be4qen) xigat ed
forms of TLR7 agonists were solely inducing macrophage stinulation, as
opposed v n@-ﬁZ%LZR?HPFé’c?BShé@é Hz.igH 30O oM, Sﬂk/@l\ﬁ?g@ﬂ'i . $-£B$wit)d type and
TLR7 deficieptzgm g% f.ﬁgﬂg\ﬂbﬂ) @ 2KA0FK 7088 Hﬂizrg) ESEMS (bbSiiednthbde)compounds
n

|(i4? {;e(ﬁi’ nﬁ,?%rguétgé5%@@67@95‘56?8‘%&9%] 56%%4; f<(>ur2d gésg%i (9) and SM i nduced

Synthesis of 2-(3-(1-(1-(4-((6-amino-8-hydroxy-2-(2-methoxyethoxy)-9H-purin-9-

30  yl)methyl)phenyl)-1-ox0-5,8,11,14,17,20,23,26,29,32-decaoxa-2-
azatetratriacontan-34-yl)-1H-1,2,3triazole-4-yl)propanamido)ethyl 2,3-
bis(oleoyloxy)propyl phosphate (see FIG.1, compound 9). To a solution of
compound 8 (96 mg, 0.1 mmol), HATU (42 mg, 0.11 mmol) in anhydrous DMF
(1 mL) was added anhydrous TEA (2.7 pL, 0.2 mmol). A solution of DOPE

35 (81.4mg, 0.11 mmol)in 1:1 DCM:DMF (1 mL) was added dropwise to the
reaction mixture and stirred at room temperature until completion (see FIG.1,

reaction step (h)). Upon completion the product was isolated by evaporation in
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10whereas these conjugates were active in wild type BVMDM indicating the
agoni st activity was due to the TLR7 activity of these conjugates (see FIG
2C-D). Emslotzomiaessséal uati on (FI G 2B, and descri bed abowex/uSarinioer3e9
supported the conclusion that the agonist activity was due to the TLR7

activity of thes 0 no.si gni f.i-¢ t i di fference
in the |evel €% PE Véé#%b %SZ‘LF&‘é‘H}qafO%aPPMP W@Hﬁ@@‘t&&ﬁf ga @EA tﬁglil Cnmunol ogi cal
activities ins$magehopadesqil ih9atyi@BMBIMR anallysis @asgenforreedven¢hed reated wit h

ooy Ch 0l B R ot 58 O AR I THIR R e i v
Eiﬁ,"u'g;lfteeé‘ﬁg‘ﬁg‘)i@‘*’ “é%’éfgqs ““’;Y ﬂgsg gg’ E;?ﬁ%?ﬁ???%f”ghlég

b 5—%‘1\\/@? ), P 4.2
\(Nc(stg Z’;g%é‘id.ﬁzﬂ/& I%B%:zf}ﬂpmmdm die)08.63 tUgI-|8<HzC2rm)plfat56dt (J%&Hzcalgpoungoz EE):/Z
Egbgerved ind t%rggghg%%rg (”C n‘ﬁ’é{ ggé)%mmlf‘ﬂ ﬁ-‘é}%&e - gkbfé\lﬁ%&tugtl rr?igf

pro-infl amraHer yHY; ptaakim es) by.od kiR, s j1usahesH] 1. zsnmaaxcm); bes4i (m ‘6H\)0

agoni St con; ESRMELE Ry Dyt e RN B P P bt ory

cyt oki neso i n16®r.05:MBliRd $6ax2d (FI GS. 4A and 4B). Based on a preV| ous st udy
(Wi, C.O et al., Proc Natl Acad Sci U S A 104, 3990-5 (2007)), conpound
(4a) was used at a |lower concentration (40 nnol per animal) than conpounds

SM (6), (8)OﬂﬂﬂCﬁ%oﬁa@m\Néﬁé{Eynﬂ%@zéﬂiuﬁiﬁb)smfﬁmedmﬂﬁuwm’egnd:un'tpbonds'350f TNFa

and IL-6 were obser rs p TLR7, conj ugat es
(FIG 4A - B, Shpiactq EE’vf‘e?)y)"z"r %mP@ng@ h%l‘%‘{}f’ ?ﬁ@éﬂ%tﬁ%msg@ B o
unconj ugat ed9F|I'Lda7|n(@t’)méﬁﬁﬂbw‘-ﬁdxdcﬁl@yldéfyzm|h@(coih;hﬂ!ddﬂZ?Wh@Kl((ﬁ% i nducti on

Chmpound ™y &) smitbBk-5 A rvesivhel s i Ae el Bg) ” 2nd had no

signi ficant dindxadecobentanii hE@cormo@apr@lw&rem@éﬁaremae@bumd(asee FIG 4B).
Sera from contro

recei ved s | ine, revegled little
or o det ect QEAEbed BBRYE 8T MRTP RSt EEABO LSRR - GReEPHIE ton; ugat es
pronot e rapi espactiveangnd- &&‘dIdﬂguMutt&é@heiaiﬁﬁﬂam&fES'Wmee:%éd triseaaeiyofdf 2-
Che anti gen. UpBEY RS Rt ratosPRae JatUR ine; uinss of Y 7 uB cearapd e and
| g& (I\/bmr?nmmffouria 1Z7ammhg$8f Wpo&tlvd_londrﬂ'd:dﬂe aaldul’ﬁltéﬁ roasd for di fferent
patterns of Ly i ne ead to ent functi.qnal,properties',
Anual | Revi cbid HASN5 TS 1 58535 26gits o HE2 FRs Aeeara T T co (nes
ani mal s per B8hMS)(povsitige pultodeanaleuiated mazafor ZethM 1 i AMEoyial bum n) 15
m xed with T%W?((})Onj ugates. | SS-ODN was used as a potent Thl adj uvant

positive con M ce imuni zed with saline or OVA plus vehicle (0.1%
DVSO) vvere used as negative controls. OVA-specific 1gGl and 1 g&a serum

LnUge 8 o Bl AR e A aaubaodR- (AR et b R o e ved

as early as 341 2éhayHI6s((BaiS, AB BaRi) mmhemhydrd-mHWAnﬁmmdllmldbholmenpound (4a)

or conpound see .Fl ant i GZa | evel s _cantinuously
i ncreased i n)g ﬁi)e@& &\?&?0\%? EE M’%%%Bﬁrr? foé?”}ﬁ XPOPEET™, \H/\/ner eas the
| evel s in m geivativel(iVa8d) and vaskidvjogatpo tbiofid agingithx sarae prozedgueedd | y

decl i ned, aS|II ted These data ar i, st ent W|ththe
enhanced ovad® 5%‘%86 Eﬁ)?sggé?@?l e@’ﬁ?é‘éwgﬁﬁ\?éwwv@é ! muni zed
wth O\/ABOJOFTbbderalculated mass for Cy6H34NgOsS m/z [M+1] is 570.66).

Experimental Methods

In vitro methods
35
In vitro measurements of cytokine induction were performed using the mouse

leukemic monocyte macrophage cell line, RAW264.7. Raw264.7 mice were
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wi th conpounds (4a) or (6) (see FIG 5C). In vivo evaluation of adverse

effects 30 TLR7 agonists (SM can induce anorexic effects and hypotherm a
in mce (Wapasnio34d§ et al., "Mast cell dependent anorexipaTarsdotppsther m a
i nduced by nucosal activati on of Toll like Receptor 7", AmJ Physiol Regul

| nt egr Corrp P si ol 23-3 0 g | 0SS m ce.

Ther ef or e, %’éﬂep fEﬁm ﬁﬁeﬁéﬁ%arq \f “%5‘15' 89@%%'9”9%%9 %Qfﬁ‘ﬂlfe M@ Al n
reaction ( a_t cﬁltdr@d of DMEMecrnpiale BBOE [Diutbetce's Mauifieal EZarle Medium I(Ir\pmecji- TLR7
agoni st conj ygat e Was Itore M nj mum ncon ated TLR7
agoni st (SM gg'ﬁﬁf"?‘%’ Hdlﬁ‘@eggsﬁ\éppiﬂa?'étsg|"‘6thr®a{i‘:rﬁ?%tdn?ﬁ'vﬁ{egg ngélg% "Hhbl es per
m ce i n nmucogahMadgiutinsihe,andor0(Welasdticillid/10@ ugmhL. stréptodhyéthy sBiMDMRegul

| nt egr Co Physi ol 295 R The . dose fqr the adjuv

exper| monbe WIS REBRGES IR G FLE) i A el e 2 drerBhe P Goks

lr3 eaction ﬁaugeal Qyodﬁg%mgmnerbseutwwwmﬁa @caeraéie bfeir’]remmeesreuepméabse[] ved
etween the aver wei C nized wwth OVA 5m xed wit
conmpound ( 6) ?%@agﬁgcﬁ%léqaﬁ%@eg%m4 ﬁgb(?g;ta not shown). Chronic

adm ni stration of TLR7 can aI so induce nyeloid cell proliferation

( Baenzi ger, et al n 7 in mce induces immune activation
and | ynphoi d %Qeéﬁlv 6@&9%98‘?“5 "?@l@%l"\’%ﬁ "]—Cﬂ”%a{r‘?\ad\" Y&'°Hat hol ogy", Bl ood
_113_3 1037(7-?88?:(921@@?6%_ deb&jugawgﬁerr 1&homg:aefempel%s:@@an«tahlauéat ed ﬁs an

i ndi cator of the splenic 0 r0|eat| e A)., There was
no significaRYPUN? QYSé’ﬁ%’E Ctt‘ﬁg f %I"gﬁt?ifrﬁ\étf’ 8¢S @E1 B'ng% f@? fWeen the
m ce inmmuni zegd sMpebhddfs kaBaet@gﬁmbatbymnmm@ios@mcégbha@mﬁgéﬁ nel (see
FIG 6B). Histological exanination ?#&H@tewﬁﬁéo@lsm ce i.muni,zed with OVA

mi xed with TERE £294ehedt- Jé"ﬁ@\/\éﬂ“%"%ﬁt GRVREHNSSY NEUEE white pul p

(germ nal ceaytemcampn&ywsétm?w aCBhélbéﬁédIItlb{dédénﬁéﬂt uthan(segséd G 6B) .
Additionally, no Slq? was observed in the hlit ol ogi cal

exani nat 19n" 6PMpest i N Bioteghny! 1ﬁe§9§ 1%\@9052 )dﬂ’éci/”'gee{ﬁﬁ'i"@spr%?qt ted from

each group (¢fsMDt GV medNASEMIOS BipVEited BndBES RPARRhEALE Bf hired bl e
redness or gl aucomatous reaction at or near the 20sjte of injection wth

lipi d- TLR7 c BipagRdast exresinenty; Miipumggteiop deyekt & theeg CHANERWESP as an
eliciting agpgimit.o recruit |eukocytes and nmacrophages to a site of
inflammation. In response to infection or inflammtion, neutrophils are
typically the first granulocyte cell type to arrive at a site of

25i nf ect pon q’Nanﬂé\Pé‘éYWEFé PBasurBe (e 6. 2A? BRINEBAting dppréxvnagiy ¢l at e causes
a recruitment K i mmune response cell types that can be useful for

det er i ni ng 69#@?% 254v/esalis withrtBe variqussriugetas licentralgndheidriBed on of the

TLR7 conj ugaggsve. Thfemtmg |éb%&owér@rmé£s@$& @k ¢ G S2mESH btyqn&rbat.ﬁ ea&t mce
with the varlou(g/%Ls' conj ugat e conpounds for 3 days, followed by injection

of 2 nL of 3&d MM with dhe véﬂqygwelagafteé or E@Ptﬁ&.ra@ d@ﬁﬁ%t?ec{ FOVeast TLR7
conjugate tr g@hﬁaafes #er@%%p%réwéé sthtk 5ALE&Id @D p efo’f"Sl\P%n'dtdéﬂﬁﬁJun%' I's were

harvested and counted. Neutrophils were 1denti d norphol ogically and
count ed. 25 he(6)etd)l ard @.9. h:reétvmoetpqund ka}), apd-sprial dilutions (1:5) prepared

therefrom.

BMDM were also used to evaluate the level of endotoxin contamination of TLR7
conjugates synthesized using synthesis schemes described herein. 0.5 X

30  10%/mL BMDM derived from C3H/HeJ (LPS unresponsive mutant) or
C3H/HeOud (wild type) were incubated with TLR7 conjugates (10 uM SM, 0.1
KM compound 4a, 10 yM compound 6, 10 uM compound 8 or 10 pM compound
9) for 18 hours. IL-6 or IL-12 levels in culture supernatants were measured by
ELISA, and the results presented in FIG. 2B. Each of the TLR7 conjugates

35 induced similar levels of IL-6 both in TLR4 mutant and wild type mice, indicating

LPS contamination of these conjugates is minimal.
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35M ce treated with saline only were used as a negative control, and
establi shed the basal |evel of total peritoneal cells and total nunber of
neut r ophiwe,20r0am8436t ed for untreated mce. M ce treatedPartus20i@oi3n9 sal i ne)
but not pre- treat ed with a TLR7 conjugate were used as a positive control

o T eor Ul TR A IR AR RS D1 AC) Rl hBldariuared (o the

peri toneum oXI ma wer reater than 4x106
neut r ophi | s buffy afat§ylbthased &bncEhid §3n DMngSIQCDQBaMIEé&aéch'ﬂB@ HCALRE free
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Feduct on | nOBTHEY B HPv st oot et ERbEmE i BHTRAG el SO @
i ndi cating t Mytotiaoteriumeatiumi ibfectdrt h)ennrhuwtlqumcwﬁ)mﬂ@e@lﬁt&ﬂdwpound (8)

d th h
eukooyt o€, BPaleariis Padgb e olfich Biinl A s8 568y 0801 Pake i Ple o o
effect on t h¥10f/msLy weretincubatéd with vari@tsygeasenteations pEULR @ cgnjugates fari e
o St PSR FE S S B\c0d A6 RLAIE subEREBIALIRIOREALE. 3he GRpaund (8)

show no addi ?Lbrﬁa?l e€rse’reaction I ckness reaction as
descri bed abeytekingd@D-6¢ TNPad, e |EMo TGn dimeisupsynatants overe defegoined bygr anul ocyt e

and macr ophage recruitment n al

pot enti al E%’F‘g‘@’(&e?%@?s%( IYB(%&E %%Pag%f@ag?%é’? s(alt%tlgrse?rélﬂkaldgF1 above.
Eval uat i mla Of—'lclr;1 FBA- Bemalctié Sre\clibﬁé@‘t b}SElbsEmpa:tatemarmi} Tmaepwsentayvq)oﬁhsee
associated wi th MOG i nduced EA . g.. n. infla nyel nati on of
neurons and t’tﬁiép?”q?é'} ex?ﬁﬁ@“%ﬁ/%é? 9‘9’3'?‘“ %}?‘E}WE 'WEMIL%;JQ%E d. "clini cal
score’, and QNIAkERAGRIS 10PEHAEAnyNbIRANEdediBiogy (PBS), and i ce
treated with conpound ( ) after the initial 6 ays of MOXG treatnent (see

FIG 8). Statistically significant differences in clinical scores are

i ndi cated by} heo meyse days 11-17. Treatnment with conpound (8)
significantly reduces the severity of EAE synptoms betyween days 11 and 17,
as well &% reducing the initial increase in severity of synptons as

i ndi cat ed byTﬁQ%hgﬁ%cfof(ﬁEﬁ&C& dr@nrﬁiaﬂﬁﬁet@fy éyt@(ﬁé/tﬁdudtlﬂﬂfbyﬂmml ng at day 8
and going through day 11. Therefore nmpound 8 can be said to, cause no

addi ti onal a89WHgRes Was examined. using ¢Td°§r wegk eld GRS Blice sThEYISE bed above)

and nay al SovJeF‘éjMﬁ@vérfb%s@‘?Nﬁétbhwme &f@s aﬁdiﬂféllréﬁoﬁﬂ.lgﬁtésfmﬁ/mwnduced
EAE. 30 Concl usi ons Uncon ate TLRY is insoluble in a us

sol ution. acePPeyIdL@ai P’t %{ﬁoﬁ'ﬂf"‘é QOHP Ungis Ean@y-ATIPIRE" 4P vail ability

by increggi and?oB%nfBlésf wéﬂe%u@étewom i220r Wt RS AfertifEctiop! SeraPE@;é ation
can inprove drug solubility and 35decrease |mmnf)%ﬁ&|0|t¢aé) eronese F. M,

and Mero, A, senq{@tep@@gdqepb@t -G uit] 3e- ohelP¥te g k&-andg; opr ugs
22, 315-29 (%ﬁt&&% in tf@@fé%r@ﬂwé&%ﬂre@'b’iﬂ.dnﬁlﬁéﬁ@é& ﬂrdp&s%bﬁtﬁrtdlth&, the

retentl on time of’ the conjugates in
results presented in FIG. 4A-B. Data are mean + SEM of five mice and are

representative of two independent experiments. The minimum detection levels

25 of IL-6 and TNF-a are 5 pg/mL and 10 pg/mL, respectively.

Immunological reaction initiation (e.g. adjuvanticity) by TLR7 conjugates was
also examined. Groups (n=5) of C57BL/6 mice were subcutaneously
immunized with 20ug ovalbumin (OVA) mixed with approximately 10 nmol of

30 various TLR7 conjugates, on days 0 and 7, where 10 nmol is a dosage target
for the TLR7 portion of the conjugate, and the actual amount will be dependent
on the actual chemical formula of each conjugate. A TLR9-activating
immunostimulatory oligonucleotide sequence (ISS-ODN; 1018) was used as a
positive control for a Th1 inducing adjuvant (Roman, M et al.,

35  Immunostimulatory DNA sequences function as T helper-1-promoting adjuvants
(1997), Nat Med 3:849-54). Sera were collected on days 0, 7, 14, 21, 28, 42

and 56. Mice immunized with saline or OVA mixed with vehicle served as
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and can reduce proteolysis and renal excretion (Veronese, F. M, and Mero,
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8). These observatj.ons e c i,.stent w i St LVi e.g., a
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initiate aml [.fiLes nd directs t i ispecific a ed . ne
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conj ugat e di mprhayigsd @itls OVircinixed withwhidi@ges@dctipgipfile in vitro and in vivo.
I n mouse macrophages and human peri pheral bl ood nononucl ear cells, the

|'i pi d- TLR7 conjugates were at |east 100 15 fold nore potent than the free
TLR7 | i g3ads Spehbstésheerneqireparee $roaf thBEHanasste Fledrispi Shlesmjcyigadutisreser e

simlar to t rgstfnrnﬁgtefdoeritmer Wbeﬂg/Fnr]LeO\(}Rrgru %Euerﬁ aygra\re?were then incubated at
37°C, 5% CO; and supernatants harvested after 72 hours. The levels of IFNy in
the culture supernatants were measured by ELISA (BD Bioscience PharMingen)

as per the manufacturer's instructions (Kobayashi, H et al., Prepriming: a novel

35 approach to DNA-based vaccination and immunomodulation”, Springer Semin
Immunopathol 22:85-96 (2000), and the results illustrated in FIG. 5C. Average

total spleen cell number in each group were calculated and compared to the
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adm ni stered systemcally in vivo, the lipid and |ipid-PEG TLR7 conj ugates
provi ded sustained | evels of imunostinulatory cytokines in serum conpared
to the unwodnfomsu3dLR7 activator. When the conjugates weCe/uss@Ed/ 0as69

adj uvants 20during vaccination, only the |ipid-TLR7 conjugates induced
sust ai ned Th s. well as Th2 anti S ific These data show
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(TG) were injected intraperitoneally (i.p.) 18 hours after the last compound

injection in order to induce neutrophil recruitment. Peritoneal cells were

collected four hours after TG injection. Total cells were counted by

30 haematocytometer and neutrophils were morphologically identified. The results
are presented in FIGS. 7A and 7B.

The effect of compound (8) on experimental autoimmune encephalomyelitis
(EAE) was determined using C57BL/6 mice treated with myelin oligodendrocyte
35 glycoprotein (MOG). MOG is a membrane protein expressed on the
oligodendrocyte cell surface and the outermost surface of myelin sheaths.
MOG is an auto-antigen protein that when destroyed can result in a disease
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50 nmoles of compound (8) or PBS were intravenously (i.v.) injected everyday.
EAE clinical scores were used as a clinical metric for demyelination and were
determined visually. Statistically significant clinical scores were observed on
15  days 11-17 of compound (8) treatment as indicated on FIG. 8 (see data points

with * above them)

In some experiments statistical evaluation was performed to determine the
statistical significance of the observed results. A statistical software package
20  (Prism 4.0, GraphPad, San Diego CA) was used for statistical analyses
including regression analysis. Data were plotted and fitted by non-linear
regression assuming a Gaussian distribution with uniform standard deviations
between groups. In the adjuvanticity experiments, the statistical difference
between the groups were analyzed by two way ANOVA with Bonferroni post-
25  tests to compare control mice with those that were immunized with OVA. A

value of P<0.05 was considered statistically significant.
Results and Discussion
30  Chemical Synthesis

The synthesis of compound (4) from compound (1) yielded a consistent
conjugation ratio of 5:1 UC1V150 to MSA protein (Wu, C.C et al.,
“Immunotherapeutic activity of a conjugate of a Toll-like receptor 7 ligand”, Proc
35 Natl Acad Sci U S A 104, 3990-5 (2007)). Basic hydrolysis (FIG.1, reaction step
(d)) of the 9-benzyinitrile of compound (1) provided a versatile benzoic acid
functional group (compound (5)) and allows for the assembly of conjugates (6),
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(8), and (9). The benzoic acid was coupled with DOPE by activation with HATU
in the presence of TEA in anhydrous DMF (FIG.1, reaction step (e)) to give
compound 6 in 58% yield.

5  Due to the difficulty in dissolution of compound (8) in suitable solvents for
testing, a PEG spacer was coupled to provide improved solubility. A readily
available amine/azide bifunctional PEG was coupled to the benzoic acid by
activation with HATU in the presence of TEA in anhydrous DMF (see FIG. 1,
reaction step (f), which results in compound (7)). The formation of a 1,2,3-

10 triazole through a copper(l)-catalyzed azide-alkyne cycloaddition with 4-
pentynoic acid (FIG. 1, reaction step (g)) gave compound (8) in 95% yield.
Finally, compound (9) was prepared by HATU activated amide formation with
DOPE (FIG. 1, reaction step (h)) and compound (8).

15 In vitro measurement of cytokine induction by lipid-conjugated TLR7 agonists

TLR7 agonist compound (4a), when covalently coupled with mouse serum
albumin, exhibited a potency of 10 or higher in cytokine induction in vitro and in
vivo compared to unconjugated drug (SM) (Wu, C.C et al., “lImmunotherapeutic

20  activity of a conjugate of a Toll-like receptor 7 ligand”, Proc Natl Acad Sci U S A
104, 3990-5 (2007)). Using a similar assay, the in vitro potency of the lipid-TLR
agonist conjugates (FIG. 1, compound 6), PEG-TLR7 agonist conjugates (FIG.
1, compound 8), and PEG-lipid (FIG. 1, compound 9) conjugates were
compared using a murine macrophage cell line, RAW264, and primary bone

25  marrow derived macrophages (BMDM). The respective cells were stimulated
for 18 hours with serially diluted TLR7 conjugates and the levels of cytokines
released in the media were measured by ELISA and compared to the
unconjugated TLR7 agonist (SM) (see FIG. 2A, panels A-D).

30 Compound (4a) (e.g., a TLR7-MSA conjugate) was previously shown to be 100-
fold more potent as a cytokine inducer, when compared to the unconjugated
agonist, whereas the Lipid-TLR7 conjugate was 10-fold more potent, when
normalized to the molar level of the unconjugated agonist. Although the PEG-
TLR7 conjugates (compound 8) showed less potency compared to the

35 unconjugated TLR7 (SM), conjugation of lipid to PEG-TLR7 conjugates
(lipidPEG-TLRY7) (compound 9) restored their potency to the similar level of the
unconjugated TLR7 (SM). Substantially similar concentrations of MSA, lipid or
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PEG without TLR7 conjugation, at the highest levels in the conjugated form,
were used as a negative control and induced minimal or no cytokine levels in

RAW264.7 cells and BMDM, respectively (data not shown).

In order to evaluate if the conjugated forms of TLR7 agonists were solely
inducing macrophage stimulation, as opposed to non-TLR7 macrophage
stimulation, BMDM derived from wild type and TLR7 deficient mice (TLR7-KO or
knock out mice) were treated with compounds (4a), (6), (8), (9) and SM.
Compounds (4a), (6), (8), (9) and SM, induced little or no IL-12 and IL-6
whereas these conjugates were active in wild type BMDM, indicating the agonist
activity was due to the TLR7 activity of these conjugates (see FIG. 2C-D).
Endotoxin evaluation (FIG. 2B, and described above) further supported the
conclusion that the agonist activity was due to the TLRY7 activity of these
conjugates (e.g., no significant statistical difference in the levels of IL-6

produced).

To further investigate the immunological activities in human cells, human PBMC
from three donors were treated with TLR7 conjugates and the levels of IL-6 and
IFNa1 were determined by Luminex assay (FIG. 3A-B). Human serum albumin
(HSA) conjugated to TLR7 (4b) was used instead of MSA-conjugates (4a) in this
experiment. The order of TLR7 conjugate potency was similar to the order
observed in murine macrophages ((4b)>(6)> (9)>/=SM>(8)) (FIG. 3A). A
consistent trend in compound potency was observed in PBMC from all donors.
Unlike Compound (4a), compound (4b) (e.g., TLR7-HSA conjugate) induced
minimum levels of IFNa1 in human PBMC (observed in three donors) (FIG. 3B).

In vivo kinetics of induction of pro-inflammatory cytokines by TLR conjugates

To compare the in vivo immunological properties of TLR7 conjugates, C57BL/5
mice received TLR7 agonist conjugates intravenously and the kinetics of pro-
inflammatory cytokines in sera were studied (FIGS. 4A and 4B). Based on a
previous study (Wu, C.C et al., Proc Natl Acad Sci U S A 104, 3990-5 (2007)),
compound (4a) was used at a lower concentration (40 nmol per animal) than
compounds SM, (6), (8) and (9) (200 nmol per animal). The maximum induction
of TNFa and IL-6 were observed at 2 hours post injection for all TLR7
conjugates (FIG. 4A -B, respectively). The levels of the cytokines induced by
unconjugated TLR7 (SM) declined rapidly after 2 hours. Cytokine induction by
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compounds (4a), (6), and (9), were sustained for up to 6 hours. Compound (8)
induced only a low level of IL-6 (see FIG. 4B), and had no significant induction
of TNFa, at any point post injection (see FIG. 4B). Sera from control mice that
received saline, MSA, or DOPE revealed little or no detectable cytokine levels

(data not shown).
Lipid-TLR7 conjugates promote rapid and long lasting humeral responses

The efficiency of adjuvanticity was assessed by measurement of the levels and
isotypes of the antigen-specific IgG that the vaccine induces, in particular IgG1
and IgG2 (Mosmann, T. R., and Coffman, R. L., ‘TH1 and TH2 cells: different
patterns of lymphokine secretion lead to different functional properties’, Annual
Review Immunology 7:145-73 (1989)). The groups of C57BL/6 mice (n=5
animals per group) were subcutaneously immunized with OVA (ovalbumin)
mixed with TLR7 conjugates. 1SS-ODN was used as a potent Th1 adjuvant
positive control. Mice immunized with saline or OVA plus vehicle (0.1% DMSO)
were used as negative controls. OVA-specific IgG1 and IgG2a serum induction
kinetics were monitored by ELISA, on days 0, 7, 14, 21, 28, 42, and 56 (FIG.
5A-B). Induction of antibodies of the IG subclass was observed as early as 14
days in mice immunized with OVA mixed with compound (4a) or compound (6)
(see FIG. 5A). The anti-OVA IgG2a levels continuously increased in mice
immunized with OVA/compound (6) mixtures, whereas the levels in mice
immunized with OVA/compound (4a) mixture subsequently declined, as
illustrated in FIG. 5A. These data are consistent with the enhanced OVA-
specific IFNy secretion by spleen cells of mice immunized with OVA combined
with compounds (4a) or (6) (see FIG. 5C).

In vivo evaluation of adverse effects

TLR7 agonists (SM) can induce anorexic effects and hypothermia in mice
(Hayashi, T et al., “Mast cell dependent anorexia and hypothermia induced by
mucosal activation of Toll like Receptor 7”, Am J Physiol Regul Integr Comp
Physiol 295, R123-32 (2008)), causing weight loss in mice. Therefore, as part
of the experimental protocol, body weight and skin reaction (at site of injection)
of the mice immunized, with lipid-TLR7 agonist conjugates, was monitored. The
minimum dose of unconjugated TLR7 agonist (SM) that induced the anorectic

reaction in mice was 50 nmoles per mice in mucosal administration (Hayashi, T
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et al., Am J Physiol Regul Integr Comp Physiol 295, R123-32 (2008)). The
dose for the adjuvant experiments (10 nmoles per mouse) was selected to avoid
the sickness reaction caused by TLR7 agonists. No significant differences were
observed between the average body weights of mice immunized with OVA

5  mixed with compound (6) and the mice injected saline (data not shown).

Chronic administration of TLR7 can also induce myeloid cell proliferation
(Baenziger, S et al., “Triggering TLR7 in mice induces immune activation and
lymphoid system disruption, resembling HIV-mediated pathology”, Blood 113:

10  377-388 (2009). Total number of spleen cells was calculated as an indicator of
the splenic myeloid cell proliferation (see FIG 6A). There was no significant
difference in the total number of spleenocytes between the mice immunized with
OVA, TLR7 agonist conjugates and saline control (see FIG. 6B). Histological
examination of spleens from mice immunized with OVA mixed with TLR7

15  agonist showed no structural disruption of the white pulp (germinal center) and
no increased cellularity in red pulp (see FIG. 6B). Additionally, no significant
difference was observed in the histological examination of the liver, lung, heart
and kidney samples collected from each group (data not shown). There also _
was no macroscopically visible redness or glaucomatous reaction at or near the

20 site of injection with lipid-TLR7 conjugates (see FIG. 6C).

Thioglycolate (TG) can be used as an eliciting agent to recruit leukocytes and
macrophages to a site of inflammation. in response to infection or inflammation,
neutrophils are typically the first granulocyte cell type to arrive at a site of

25 infection or inflammation. Therefore, treatment with thioglycolate causes a
recruitment of many immune response cell types that can be useful for
determining potential adverse affects associated with administration of the TLR7
conjugates. The method used for these studies was to pre-treat mice with the
various TLR7 conjugate compounds for 3 days, followed by injection of 2 mL of

30 a 3% solution of thioglycolate, 18 hours after the last TLR7 conjugate treatment.
4 hours post TG injection total peritoneal cells were harvested and counted.
Neutrophils were identified morphologically and counted. The results are
presented in FIG. 7A-B.

35 Mice treated with saline only were used as a negative control, and established
the basal level of total peritoneal cells and total number of neutrophils, recruited
for untreated mice. Mice treated with TG (in saline) but not pre-treated with a
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TLR7 conjugate were used as a positive control for recruitment and showed
approximately 5x10° total cells recruited to the peritoneum, of which
approximately 90% were neutrophils (greater than 4x10° neutrophils out of
5x10° total cells). Mice pre-treated with TLR7 free pharmacophore (1V136) or

5 TLR7 conjugate (1V282, compound (8)), showed a reduction in both total cells
recruited and neutrophils recruited, indicating that treatment with either free
pharmacophore or compound (8) can reduce the level of the
inflammation/infection reaction to which leukocytes, granulocytes and
macrophages respond, but may have little or no effect on the distribution of cell

10  types recruited (e.g., relative amounts of each cell type). Therefore, free

pharmacophore and compound (8) show no additional adverse reaction (e.g.,
no sickness reaction as described above) when compared to TG and may

reduce leukocyte, granulocyte and macrophage recruitment.

15  MOG protein was also used to evaluate potential adverse effect of various TLR7
conjugates, as described above. Evaluation of the results were by observation
of various symptoms associated with MOG induced EAE (e.g., brain
inflammation, demyelination of neurons and the like). The severity of symptoms
was recorded as a “clinical score”, and comparison made between untreated

20  mice (PBS), and mice treated with compound (8) after the initial 6 days of MOG
treatment (see FIG. 8). Statistically significant differences in clinical scores are
indicated by the * above days 11-17. Treatment with compound (8) significantly
reduces the severity of EAE symptoms between days 11 and 17, as well as
reducing the initial increase in severity of symptoms as indicated by the

25 difference in slope of the two lines starting at day 8 and going through day 11.
Therefore, compound 8 can be said to cause no additional adverse reaction
(e.g., no sickness reaction as described above) and may also reduce the
severity of symptoms associated with MOG induced EAE.

30 Conclusions

Unconjugated TLR7 (SM) is insoluble in aqueous solution. Water-solubility can
play a role in controlling drug availability by increasing drug diffusion or
promoting uptake to the cells. PEGylation can improve drug solubility and

35 decrease immunogenicity (Veronese, F. M., and Mero, A, “The impact of
PEGylation on biological therapies”, BioDrugs 22, 315-29 (2008)). PEGylation

can also increase drug stability, the retention time of the conjugates in blood
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and can reduce proteolysis and renal excretion (Veronese, F. M., and Mero, A,
BioDrugs 22, 315-29 (2008)). When TLR7 is conjugated to PEG (e.g.,
compound (8)), the solubility improves dramatically (data not shown). However,
potency of cytokine induction is attenuated in comparison to the unmodified
TLRY7 agonist, in vitro (FIG. 2A, panel A and B) and in vivo (FIGS. 4A and 4B).
Activity in both in vitro and in vivo can be restored by further conjugation to
DOPE (compound (9)). Compound (9) can induce a Th2 immune response
(indicated by IgG1 levels), while exhibiting minimal Th1 response (indicated by

IgG2a levels).

TLR7 agonist conjugates compounds (4a) (MSA conjugate) and (6) (lipid
conjugate) promoted rapid elevation of IgG2a titer (FIG. 5A). Levels of IgG2a in
mice immunized with MSA-TLR7 conjugates (compound (4a)) declined three
weeks after the last immunization, while the mice immunized with OVA mixed
with lipidTLR7 conjugates (compound (6)) showed sustained and further
accelerated levels of antigen-specific IgG2a (FIG. 5A). Although compound
(4a) failed to maintain the levels of IgG2a, the secretion of OVA-specific IFNy by
spleen cells in mice immunized with OVA mixed with compound (4a) maintained
relatively high levels (FIG. 5C). The same TLR7 agonists conjugated to
different moieties that give distinct immune profiles, can be useful in the design
of adjuvants to treat distinct disease categories, such as infection and

autoimmune disease, for example.

Various conjugates of a TLR7 agonist were synthesized and found to have
distinct immunological profiles both in vivo and in vitro. Diversity in physical
properties of reported TLR7 agonist conjugates may allow for a broader range
of applications in treatment of different diseases. Water-soluble conjugates can
provide a route for systemic administration. Lipid containing conjugates may be
suitable for local administration requiring persistent stimulation of the adjacent
immune cells (e.g., application of adjuvant for infectious diseases). A lipid
moiety can facilitate drug penetration through the skin barrier and may be
beneficial for treatment of skin disorders. Conjugation of TLR7 agonist to lipid
or PEG moieties may be a promising strategy to expand clinical treatment of

infection, cancer or autoimmune disease.

It is concluded from data presented herein that compound (8) has antagonistic
activity under certain conditions. FIG. 4A-B show compound (8) has little or no
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IL-6 or TNFa stimulating activity, and can reduce certain aspects of
inflammation or infection response normally associated with increases in IL-6 or
TNFa activity (see FIG. 7A-B, and FIG. 8). These observations are consistent
with antagonistic activity (e.g., a compound can bind but does not stimulate

5  receptor activation).

Activation of Toll-like receptors (TLRs) on cells of the innate immune system
initiates, amplifies, and directs the antigen-specific acquired immune response.
Ligands that stimulate TLRs, therefore, represent potential immune adjuvants.
10 In this study, a potent TLR7 agonist was conjugated with polyethylene glycol
(PEG), lipid, or lipid-PEG via a versatile benzoic acid functional group.
Compared to the unmodified TLR7 agonist, each conjugate displayed distinctive
immunological profile in vitro and in vivo. In mouse macrophages and human
peripheral blood mononuclear cells, the lipid-TLR7 conjugates were at least 100
15  fold more potent than the free TLR7 ligands, while the potencies of PEG and
PEG-lipid conjugates were similar to the free form. When the conjugates were
administered systemically in vivo, the lipid and lipid-PEG TLR7 conjugates
provided sustained levels of immunostimulatory cytokines in serum, compared
to the unmodified TLR7 activator. When the conjugates were used as adjuvants
20  during vaccination, only the lipid-TLR7 conjugates induced sustained Th1 as
well as Th2 antigen-specific responses. These data show that the
immunostimulatory activity of a TLR7 ligand can be amplified and focused by
conjugation, thus potentially broadening the potential therapeutic application of
these agents.
25
Additional Compounds and Properties Thereof

Biological activities

30  The in vitro activity of a TLR7 agonist conjugated to PEG with various chain
lengths was determined by GeneBlazerCellSensor cell line NFkB-bla RAW
264.7 (Invitrogen) and primary mouse BMDM. Cells were incubated with
various concentrations of the TLR7 agonist PEG conjugates. The NFkB
activation of Cellsensor cell line was determined according to the

35 manufacturer’s instructions. BMDM were incubated with the conjugates
overnight and the level of IL-6 in the supernatant was assessed by ELISA.

Estimated EC50 was calculated using Prism.

50



MVO6 CO( \ I e-r-- ai r- LON- .--- 6 C\ I LOC\ | Structure p,
[----1 0)----NN ),,N/- zHN/---- - L el N H81H
WO 2010/093436 PCT/US2010/000369

10

15

20

25

30

35

The conjugates with 6, 10, and 18 PEG chains showed similar potency in both
NFkB-bla RAW cells and BMDM (FIG. 9A-D). In assays using NFkB-bla RAW
cells, the conjugates containing longer PEG chains were less active for
activation NFkB (FIG. 9 D-E). In contrast, longer-chain conjugates showed
higher activities for IL-6 secretion by BMDM (FIG. 9 D-E). Within the conjugates
with 6 PEG chain, the conjugates with NH, terminal group showed slightly
higher activity than the conjugates with COOH or N3 terminal groups (FIG.9A).

C57BL/6 mice were injected with 200 nmoles of various TLR7 agonist-PEG
conjugates in 100 pL saline. Sera were collected at the indicated time points
and the levels of cytokines (TNFalpha, IL-6, IL-12) were determined by luminex
beads assay (FIG. 10A-B). All compounds used in this study were visibly
soluble in 0.1-0.2% DMSO-saline solutions. When free TLR7 agonist was
conjugated to 6 PEG chain (122), the activity was diminished (FIG. 10A-B).
Conjugates containing longer chains, such as 1V303 (18 PEG chain) and 1Z3
(about s 47 PEG chain), induced cytokines at the level of unconjugated agonist
(1V136). 1Z5, which contains approximately a 271-PEG chain, induced higher

levels of cytokines than unconjugated TLR7 agonist.

To compare the in vivo bioactivities between NH, and COOH terminal groups,
a 6 PEG chain and a 10 PEG chain conjugated to TLR7 agonists were
employed (FIG. 10C). 1Z2 and 1V298 that contain an NH, terminal group,
showed relatively higher cytokine induction than their corresponding conjugates
containing a COOH terminal group (FIG. 10C-D).

The anti-inflammatory efficacy of TLR7 agonist-PEG conjugates was tested in
mouse models of human inflammatory diseases (serum transfer arthritis,
experimental allergic encephalomyelitis (EAE) (see above), and thioglycollate
induced peritonitis). For serum transferred arthritis (FIG. 11), C57BL/6 mice
were injected with K/BxN serum on day 0 and treated by daily gavage (FIG.
11A) or subcutaneous (FIG.11B) injection of 1V282. Daily administration of
1V282 reduced paw swelling in both subcutaneous and gavage treatment.

For thioglycollate peritonitis (FIG.12), C57BL/6 mice were intravenously or orally
administered with 1V282 for three days. One day after the last treatment, mice
received intraperitoneal injection of 2 ml thioglycollate medium. Intravenous

and subcutaneous administrations of 1V136 were used as positive controls.
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Three hours after the thioglycollate injection, neutrophil infiltration to the
peritoneum was evaluated. Administration of 1V282 by both systemic and oral

route reduced cell infiltration, particularly neutrophil, to the peritoneal cavity.

Type1 diabetes in humans is characterized by a specific destruction of the
pancreatic 8 cells, commonly associated with immune-mediated damage.
Chemically induced diabetes models are employed to test if chronic
administration of TLR7 agonist-PEG conjugates can reduce the severity or
onset of the diseases. Multiple small doses of streptozotocin (alkylating agent)
are used (e.g. 40 mg/kg on five consecutive days). In susceptible rodents this
induces an insulinopenic diabetes in which immune destruction plays a role, as
in human Type 1 diabetes. Based on the mode of action observed in other
related diseases TLR7-PEG conjugates will ameliorate the course of this

disease.
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The invention illustratively described herein suitably may be practiced in

t he absence of any elenent(s) not specifically disclosed herein. Thus, for

exanpl e, W0 2endi9343ast ance herein any of the terns "conpPCSiusg)ro/odasensi sti ng
essentially of,"” and "consisting of" may be replaced with either of the

other two te . The 5 ter n ressi.ons., whi Vi . | oyed are
used as terrré-p%fnv(?gg%r} \"H?etfag&elgﬁ%sﬁ%x&dgfer?'ﬁﬁlﬁ{t%)( %’%y%%rﬁagtgcggéﬁméuch terns
and expressi abserte ofahy elenhantd@) aotyspeqiticallyl disdasedfherdin. Tbas, doresxagipayn and
described or . porti.ons thereof , and various nodifi.catio [ i ble

W hi n the sELATGREne R Al e g dEoriisic Fhb g SehAT. 01 B o,
to one of or of’ gdifcahsisngodf” triag belrepraodédwith eitierad te etbe( vogterms.aTheagent ™
can mean pne,or nore reagents).unl ess it is contex I ei t her one
of the elgrre ﬁr@soqndﬁp&esgwgﬁv)&czl VeREN SRS saeg?té"ggégg}efcrhﬂ%g{f The term
"about" as usgeskripioeiand nef eflisnitatiod andluse ofisti¢h terrh® @ndfexpressionsido Ingt ng
paraneter (i.e., plus or. mnus,109 and use of te N t" at the
begi nni ng of eédg?‘%)??yge%lfw%r%ﬂqﬁgg&'ﬁlﬁ?tf”fe535hgggr?ngfotet@g%g?/%&fe@p%%. e., "about
1, 152 and 3'thdrsofabudivaribus abmlificaflomsnaregdossible3yithid-thve scopaolf the iavemtioght  of
"about 100 grans".can jncl.ude weights, between, 90 gr f . Thus,
it should beC%HH%q'sfrbeo "Thit°aPt'n rﬁfptrﬁ%\gﬁ? 8fs§rn? gﬁuﬁ%n&ﬂg%%#g%&%%g

speci fi caéd | yndidifies ¢e.gd “byeagept’ eanmesn ore @mhardireagerds)amiessptisonal f eat ures,
nodi fication a

o oL o oBA Bl At g b BRIRSEAT: RS weh BRIk el [ onor e
consi der ed wistdeseribée Buoieemdébdut] as usederereiomefersA a value within 10% of -
oo ST RS ELT AR UME T ke SRR,
n(R ) \ (Forauiha bepginning of a string of values modifies each of the values (i.e., “about 1,
15 2 and 3" is about 1, about 2 and about 3). For example, a weight of “about 100
grams” can include weights between 90 grams and 110 grams. Thus, it should
be understood that although the present invention has been specifically
disclosed by representative embodiments and optional features, modification
and variation of the concepts herein disclosed may be resorted to by those
20 skilled in the art, and such modifications and variations are considered within

the scope of this invention.
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or a pharmaceutically acceptable salt thereof, including a hydrate thereof,
wherein: 10X is Nor CR2; Ris -ON -SRl, or -NRaRb, X1 is -0-, -S, or
Rc i s hyowoger9eBeCl0 al kyl, or substituted Cl-Cl0 al kyCr/useotooo3and R1
taken together with the nitrogen atomcan forma heterocyclic ring or a
15substitute !hEtechchLc ring; each Rl independently is hydrogen
Cl- C10 al kyl ; lai Cl-C10 al kyl, Ci1-C10 al koxy, substituted Cl-C10
al koxy, Cl1-Cl10 al kyl Ci1-C10 al koxy, substituted Cl-Cl10 al kyl C1-Cl10 al koxy,
C5-C10 aryl, ,sybstitut C5-C1Q aryl, Ch- h [ clic, substituted C5-C9
het erocyciic) &W%’Qﬁ%&f?@ﬂ %fl‘gﬁt}?ﬁggﬁ?{gfqﬁﬁ%%%ﬂ%ycg car bocyclic;
each R2 imdependently is hydrogen, -OH Cl1-C6 al kyl, substituted Cl-C6
al kyl, Cl1-C6 al koxy, substituted QIHLE6 al koxy, -0(0)- Cl1-C6 al kyl
(al kanoyl), substituted -C(0)- Cil- al kyl, -C(0)- C6-Cl10 aryl (aroyl),
substituted -C(0)C6-C10 aryl, - rboxyl), -C(0)0- C1-C6 al kyl

0

(al koxycar bonyl ), 25substitut ed”’- )P- - C%al kyl, -NRaRb, -C(0)NRaRb
(carbanoyl ), substituted C(0) N%Q\b ) | o,/nitro, or cyano, t he
Xy»N&aryl=MNr heterocyclic groups are hydroxy,

substituents on the al kyl p1_al
Cl- C6 al kyl, hydroxy Cl-(% al kyl ene, carb Cl- C6 al kyl ene, 01-06 al koxy,

C3-C6 cycl oal kyl, Cl1-C6 al koxy Cl1-C6 al ky( '\ am no, cyano, hal ogen, 30or
aryl ; each Ra and RIDis in dently hydrogen, 01-020 al kyl,
C3-C8 cycl oal kyl, C1-C6 al koxy, hal ¢/ Cl- al kyl, C3-C8 cycl oal kyl 01-06

al kyl, C1- C6 al kanoyl, hydroxy Cl- aldgl , aryl, aryl C1-C6 al kyl, Het,
Het O - C6 alkyl, or Cl-C6 al kox§RAT ; (BBacir Ry ndependently - X2 -
((R3)r - (R4)s)p, -C(0)NRaRb, or -CH2NH biotin; each 9(2 i ndependently is a

bond or a linking group; each R3 independently is a polyethylene glycol
(PEG noi et ypr eabamkateutichliy @cdentable salé thereofOncigginglakiydratedheresf, al koxy,

- NRaRb, - N3, wégre“uf}" -CN, -COOH, -COOR1, -Cl-C6 al kyl -NRaRb, Cl1-C6

al kyl -OH, C1- al'’kyl -ON, Cl1-C6 al kyl -COCH, Cl1-C6 al kyl -000R1, 5-6 nenbered
ring, sub@titutedXss6l ore®Rered ring, -Cl-C6 al kyl- 5-6 nenbered ring,
-Cl-C6 al kyl - subsf.tHLedas 6.7 sed ring C2-C9 heterocyclic, or
substituted C2-C9 '%tgbo'c;?g’i%r?ﬁﬁﬁs: 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10; 15n
is 0, 1, 2, 3 or X'is-O-, -S-, or-NR%;

R is hydrogen, C1-C10 alkyl, or substituted C1-C10 alkyl, or R® and R’
taken together with the nitrogen atom can form a heterocyclic ring or a
15  substituted heterocyclic ring;
each R' independently is hydrogen, C1-C10 alkyl, substituted C1-C10
alkyl, C1-C10 alkoxy, substituted C1-C10 alkoxy, C1-C10 alkyl C1-C10 alkoxy,
substituted C1-C10 alkyl C1-C10 alkoxy, C5-C10 aryl, substituted C5-C10 aryl,
C5-C9 heterocyclic, substituted C5-C9 heterocyclic, C3-C9 carbocyclic or
20  substituted C3-C9 carbocyclic;
each R? independently is hydrogen, -OH, C1-C6 alkyl, substituted C1-C6
alkyl, C1-C6 alkoxy, substituted C1-C6 alkoxy, -C(O)- C1-C6 alkyl (alkanoyl),
substituted -C(O)- C1-C6 alkyl, -C(O)- C6-C10 aryl (aroyl), substituted -C(O)-
C6-C10 aryl, -C(O)OH (carboxyl), -C(O)O- C1-C6 alkyl (alkoxycarbonyl),
25  substituted -C(O)O- C1-C6 alkyl, -NR®R®, -C(O)NR®R® (carbamoyl), substituted
C(O)NR?R®, halo, nitro, or cyano;
the substituents on the alkyl, alkoxy, aryl or heterocyclic groups are
hydroxy, C1-C6 alkyl, hydroxy C1-C6 alkylene, carboxy C1-C6 alkylene, C1-C6
alkoxy, C3-C6 cycloalkyl, C1-C6 alkoxy C1-C6 alkylene, amino, cyano, halogen,
30 or aryl;
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pis1lto100; gis 1, 2, 3, 4or 5 r is 1to1,000; sis 1to 1,000; and
20t he sum of n and g equal s 5. 2. The conmpound of claim 11, wherein X1
i S oXygerwo 2010/093836 The compound of claim 1l or 2, Rl ispaTdisbemiovassed Cl- Co
alkyl. 25 4. The conpound of claim3, wherein RL is a Cl-Cl10 al kyl Ci-C10

al koxy noi ety. = _Theyconpound, 0 | ai m 4, ei.n s - CH2CH2OCH3.
30°°8 The compoufdBi 28 Roierprbaienty Rudpibs cHREDEIN -8 L am do
| i nki ng gr oupycloalkyl, C¥-C6TdleoxyphzioB1dCofalkyl, WIRTS cysibalky@iC1-&R aikyl,-03( 0) NH-,
-NH(0) G, -C}; al kyl - 35 ) - C1- C6 Kﬁ% H SR 3% H- C1- C6
al kyl -, ~NH( é)egﬁ'&”-odg h&?ﬁ%&?'%'ﬁk&a I"EW'%-" SM’ %kfgc%“acr% é-\l‘j"kY Cl- G5
al kyl - C( 0) NHoEC1 €8S alk&yslcarbool; - C(O) NH- (CH2)t-, where t is 1, 2, 3, or 4.
8. The coppound of any,one,of cl aj .1 7, er gi 48 4 an is
hydr ogen Pn each iA§ é]bse'.ndepende@{.lyn%é(&gﬁﬁéﬁﬁgp’d&@w{}? ﬁeord?"grl\lgfzrrs 1to
8, wherein tb®tiREG noi ety 5S5conprises about 1 to about 1,000 PEG units. 10.
The conmpound of cl aim,9 V\herdeigﬂ each PEG uEi t is -0-CH2-CH2- or -CH2-
CH2-0-. 1011. The €8 FolNIsPE1YE Q/"so?u it Ok? ri"ﬂ%q 948 10, wherein r is about
5 to about 100. 12acRéircleppoderdytf a pbizeimylbhe ghicer GBG)moistyabout 5 to about
50. 1513. The conpound,of claim 12 repn,r i 0 S5t o] 25. 14.
The conpound of cF&F 115,‘,"%%‘?9&“% '$ Hrljs&éghﬁlkyh "?6'%%0%%?“1&?%1 'L“Phe
conpoundi1®f eDHi fEN4COGHE-SQOR’, FG1-aiBality|-NR°R®, C1-C6 alkyl-OH, C1-C6 alkyl-
CN, C1-C6 alkyl-COOH, C1-C6 alkyl-COOR", 5-6 membered ring, substituted
5-6 membered ring, -C1-C6 alkyl- 5-6 membered ring, -C1-C6 alkyl- substituted
5-6 membered ring C2-C9 heterocyclic, or substituted C2-C9 heterocyclic;
mis1,2,3,4,56,7,8,90r10;
15 nis 0, 1,2, 3or4,;
pis 1to 100;
qis1,2,3,40r5;
ris 1to 1,000;
sis 1to 1,000; and
20 the sum of n and q equals 5.

2. The compound of claim 1, wherein X' is oxygen.

3. The compound of claim 1 or 2, R" is a substituted C1-C6 alky!.

25
4. The compound of claim 3, wherein R' is a C1-C10 alkyl C1-C10 alkoxy
moiety.
5. The compound of claim 4, wherein R' is -CH,CH,OCH,.

30

6. The compound of any one of claims 1 to 5, wherein X? is an amido linking
group.

7. The compound of claim 6, wherein X? is -C(O)NH-, -NH(O)C-, -C1-C6 alkyl-

35 C(O)NH-, -C1-C6 alkyl-NH(O)C-, -C(O)NH-C1-C6 alkyl-, -NH(O)C-C1-C6 alkyl-,
-C1-C6 alkyl--NH(O)C-C1-C6 alkyl-, -C1-C6 alkyl-C(O)NH-C1-C6 alkyl-, or -
C(O)NH-(CHy)-, where tis 1, 2, 3, or 4.
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20 16. The conpound of any one of clains 1 to 15, wherein s is about 5 to

about 100. 17. The conpound of claim 16, wherein s is about 5 to
about 50.w0201018343¢6he conpound of claim 17, wherein s i #Cahsee10H04369 about
25. 19. The conmpound of claim 18, wherein s is about 5 to about 15.

3020. The co nd_of claim1i19 rein.s i out 10, 21...,The conpound of
any one of cggﬂﬁg Cfm[p(guag,o We?réq\,\%e%ﬂgs&rtor{iwgg[ﬁmPﬁsé4ﬁéé%? eties are

| i near. 35 2Rydrdhen rosgapunstande.any one of claims 1 to 21, wherein one or
nore of the PEG npbieties are branched. 23. The conpound of any one of
clainms 1 to 22, wherein each R4 substituent is independently is H, Cl-C2

al kyl, -Cl1-C8. ahkasypoand of anyasid39f, claifkBaRb,8, whktein tHeNPEG Giidety - COORL,

-Cl-C2 al kyl - NRaRb 1- al kyl. - - C2. al kyl -CN, Ci1-C2 al kyl - COOH or
Cl-C2 al kyi - EPRHSEs a%ﬁ’.“i:‘zfﬁ%até%%g@r?d%@ U0S one of claims 1 to 23, wherein
mis 1. 25. The conpound of claim 24, wherein R2 is hydrogen, nis
4, qis 1, p.,LS r i s about .10.and s is 1 6.., A r ut i

conposi tion éhmﬁi?§PW8°3n€ﬂa?lm%lﬂrheé%fpIeﬁcgggg;z)%{yféagglﬁfq&%@ %’J'glﬁbound of
any one of cCqiy#®.1 to 25. 27. The pharmaceutical conposition of claim
26, wherein the pharmaceutically 15acceptable salt is prepared using an
acid selected fromthe group consisting of hydrochloric, hydrobromc,

sul furi c10sulfaifhe copbosipdof any ardfridims d tadDdwhergB. r i§laboptatonatoetit | cal
conposi tion ﬁé()c' aim 26, wherein the pharmaceutically acceptable salt is
prepared usi an acid selected fromthe group consisting of 20acetic,
propi onic, succinic, glycolic, stearic, lactic, malic, tartaric, citric,

ascorbic, papyi mal ei ¢, . hydr.ox | ei ¢ hen etic | utam c, benzoic,
salicylic, su fiHFFP%‘PO%”-‘%E%‘? 'Qy)égaﬁﬂ‘&f%’?r%u?%ﬁ 2 10 pBON S Sl foni .

met hanesul foni c, ethane disulfonic, oxalic, and isethionic acid. 2529. The
phar maceyti c Qsitio f_.clalm26. wherei he maceutical ly

accept abiﬂfté si{;‘t L‘ng%B?“@B%?‘gaPiﬁ%'Fh 'é{vrﬁé%%réseﬁbé)gpg ??@'ﬂ]aztrshe group consi sting
of potassi um hydroxi de, sodi um hydroxi de, ammoni um hydroxi de, caffeine, and
an am ne. 3030. met hod f o reyventin inhi biting or treating an

aut oi mmune ci%‘di-rﬁ?(?ﬂmpﬂu%é %f;‘?lrﬁm ?lfmeéﬁnégr%bﬂugé%o g%?Htr?itsSteri ng a conpound

of any one of clains 1 to 25, or a pharmaceutical conposition of any one of

clains 26 to,29 i.n hereof, i n amount effective to
1§70 BopUTH 8, PS8l 16

prevent, inhi he con ion. 35
20
16. The compound of any one of claims 1 to 15, wherein s is about 5 to about
100.
17. The compound of claim 16, wherein s is about 5 to about 50.
25

18. The compound of claim 17, wherein s is about 5 to about 25.

19. The compound of claim 18, wherein s is about 5 to about 15.

30 20. The compound of claim 19, wherein s is about 10.

21. The compound of any one of claims 1 to 20, wherein one or more of the

PEG moieties are linear.

35 22. The compound of any one of claims 1 to 21, wherein one or more of the

PEG moieties are branched.
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31. A nethod for preventing, inhibiting or treating an inflanmation
condition in mammal , which conprises adm ni stering a conpound of any one of
one of clwDEB10109843625, or a pharnmaceuti cal conposition ®CTAsgo10M08036% cl ai N6
26 to 29, to a mammal in need thereof in an anount effective to prevent,

I nhi bit ortra 5the infla tlon ndi t 2. ,xhd | ai m 30
or 31 wherei r‘? h-é‘erFBFﬂ?QP”?’ ngr?%?}?ﬁaﬂ 8a:ms§3to%3sgﬁ rfenrhe% tﬁ'&ﬂg ¥ising a
TLR7 agoni st n_ﬁ‘délmleﬁw{ﬂ?ﬁé Hpca-d@ﬂhwsmbemmxyl(aga @oHy)etmmFé’neogchol

nmoi ety in nedjcal ther ut oi g i sease

I nf | anmat ory gGP@Qf g%ﬁ? e@gg '@’A’WH#E tﬂLé%ﬂprH r%d' ég\?ﬁ‘é( gf\‘n t he
conpound i s aycpakyprCooront1-@xalkE-COOR'.25, or in a pharmaceuti cal
conpositign of any one of clains 26 to 29. 15

24. The compound of any one of claims 1 to 23, wherein m is 1.

25. The compound of claim 24, wherein R?is hydrogen, nis 4,qis 1, pis 1, ris
about 10 and sis 1.

10
26. A pharmaceutical composition comprising a pharmaceutically acceptable

salt of a compound of any one of claims 1 to 25.

27. The pharmaceutical composition of claim 26, wherein the pharmaceutically
15  acceptable salt is prepared using an acid selected from the group consisting of

hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric and nitric acid.

28. The pharmaceutical composition of claim 26, wherein the pharmaceutically
acceptable salt is prepared using an acid selected from the group consisting of
20  acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic,
pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic,
sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic, ethane

disuifonic, oxalic, and isethionic acid.

25 29. The pharmaceutical composition of claim 26, wherein the pharmaceutically
acceptable salt is prepared using a base selected from the group consisting of
potassium hydroxide, sodium hydroxide, ammonium hydroxide, caffeine, and an

amine.

30 30. A method for preventing, inhibiting or treating an autoimmune condition in a
mammal, which comprises administering a compound of any one of claims 1 to
25, or a pharmaceutical composition of any one of claims 26 to 29, to a mammal
in need thereof in an amount effective to prevent, inhibit or treat the
autoimmune condition.

35
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31. A method for preventing, inhibiting or treating an inflammation condition in
mammal, which comprises administering a compound of any one of one of

claims 1 to 25, or a pharmaceutical composition of any one of claims 26 to 29,
to a mammal in need thereof in an amount effective to prevent, inhibit or treat

the inflammation condition.

32. The method of claim 30 or 31 wherein the mammal is a human.
33. Use of a compound comprising a TLRY7 agonist conjugated to a
phospholipid via a polyethylene glycol moiety in medical therapy of an

autoimmune disorder or disease or an inflammatory disorder or disease.

34. The use of claim 33 wherein the compound is any one of one of claims 1 to

25, or in a pharmaceutical composition of any one of claims 26 to 29.
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