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One class of TLR-active adeni ne derivatives that has received a
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typically contain a hydroxyl group in the 8-position of the adenine ring
(often shown in 8-keto/oxo tautoneric form, various substituents at the 2-
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Brief Description of the Invention Herein we descri be nove

| i pi dat ed oxoadeni nes conprising a nitrogen heterocyclyl-substituted
oxoadeni n&Ormolienmie coval ently linked to a phospho- or phoashanolipsd in
such a manner so as to facilitate uptake into i nmune cells and enhance
endosomal TLR7/8 activation and anti gen presentation when adm ni stered

al one or in depot fornulation with an antigen. Enhanced i mune responses
wi th conmpounds of the subject invention are possibly due to direct
interaction of conpounds of fornula (1) with endosonmal TLR7 and/or TLR8 or
ot her nol ecul ar receptors and/or interaction of an active netabolite after
enzymatic action with TLR7 and/or TLR8 or other nol ecul ar receptors. The
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RN N)-OHN (CH2)n -X40 C ]-(CF12)m-Q[-V-z-1-Ar---- 1lw Hey9 OH IP (1)
wherein R1L = Cl_6alkyl, Cl1 _6al kyl am no, Cl_6al koxy,
C3_6cycl oabkyi@iz@al kyl , O3_ 6cycl oal kyl C1_6al kyl am no, PCT/US2010/044703
C3_6cycl oal kyl C1_6al koxy, Cl_6al koxyCl_6al kyl , Cl- 6al koxyGl_6al kyl am no,
Cl_6al koxyCl_6al koxy; and optionally termnally substituted with a
hydr oxyl, am no, thio, hydrazino, hydrazido, azido, acetylenyl, carboxyl,
or maleimdo group; n = 0-6; Het is a four-, five-, or six-nmenbered
saturated nitrogen heterocycle wherein X, Y = CHor N, and at |east one of
X and Y is a nitrogen atomm Q = 0, NH3 or covalent bond ; Z =0, CH2, CF2
or coval ent bond;

while TLR8 activation should induce CMI or Th1-type immune responses

(Gordon J Immunol 2005, 1259).

One class of TLR-active adenine derivatives that has received a
considerable amount of attention are the oxoadenines. The oxoadenines
typically contain a hydroxyl group in the 8-position of the adenine ring (often
shown in 8-keto/oxo tautomeric form), various substituents at the 2- and 9-
positions, and an unsubstituted aromatic amino group in the 4-position. As with
other IFN-inducing adenine derivatives such as the imidazoquinolines, an
unsubstituted aromatic amino group is thought to be essential for IFN-inducing
activity. Many of the oxoadenines, which were initially developed to overcome
certain side effects associated with the imidazoquinolines, have been shown to
be considerably more potent than prototypical imidazoquinolines such as
imiquimod and resiquimod with respect to IFN-inducing activity in vitro and in vivo
but devoid of emetic activity, a major clinical side effect with imidazoquinolines.
For example, the oxoadenine SM360320 is currently under preclinical
development against HCV and has been shown to suppress the replication of
HCV in human hepatocytes by type | IFN induction as well as through an IFN-
independent mechanism (Lee PNAS 2006, 703, 1828). Nevertheless, despite the
fact that the oxoadenine class appears to exhibit better overall toxicity/bioactivity
profiles than imidazoquinolines, administration of SM360320 to mice by various
routes leads to systemic sickness response, mediated in part by inflammatory
cytokines released by mast cells (Hayashi Am J Physiol Regul Integr Comp
Physiol 2008, 295, R123). In fact, the large immunological “footprint” of TLR7
agonists in general has led to concerns over toxicity and to suspension of clinical
trials in many cases (Strominger Brain Res Bull 2001, 55, 445; Schmidt Nat
Biotech 2007, 25, 825).

Since most of the TLR7/8 agonists currently under development often
display toxic properties, are unstable, and/or have insubstantial

immunostimulatory effects, the discovery and development of effective and safe



W=0, S§S m=0-6; p=1or 2, q=0o0r1;, 7LO0RA 0R3(C2C6alky10)0
6 wherein R2 = H or saturated or unsaturated 04-024 al kyl or acyl; R3 =
sat ur at edworzourmsagiur at ed 04- 024 al kyl or acyl ; or a phacn’mseumowbiy
acceptable salt thereof. In one preferred enbodi nent, the conpounds of the
subj ect invention are described generally by Formula Il: NH2 | )-OH
RIN(cH2,-xN C _(cH2)mQL-P Z I Irll q OH
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vaccine adjuvants that activate TLR7 and/or TLR8 is essential for improving the

safety and efficacy of existing and new vaccines.

Brief Description of the Invention

Herein we describe novel lipidated oxoadenines comprising a nitrogen
heterocyclyl-substituted oxoadenine molecule covalently linked to a phospho- or
phosphonolipid in such a manner so as to facilitate uptake into immune cells and
enhance endosomal TLR7/8 activation and antigen presentation when
administered alone or in depot formulation with an antigen. Enhanced immune
responses with compounds of the subject invention are possibly due to direct
interaction of compounds of formula (1) with endosomal TLR7 and/or TLR8 or
other molecular receptors and/or interaction of an active metabolite after
enzymatic action with TLR7 and/or TLR8 or other molecular receptors.

The compounds of the invention have been shown to be inducers of interferon-a
and other immunostimulatory cytokines and may possess an improved activity-
toxicity profile in comparison to known cytokine inducers when used as adjuvants
for vaccine antigens in the therapeutic or prophylactic treatment of infectious
diseases and cancer. These compounds are also novel per se.

Detailed Description of Representative Embodiments

Throughout this application, references are made to various embodiments
relating to compounds, compositions, and methods. The various embodiments
described are meant to provide a variety of illustrative examples and should not
be construed as descriptions of alternative species. Rather it should be noted
that the descriptions of various embodiments provided herein may be of
overlapping scope. The embodiments discussed herein are merely illustrative
and are not meant to limit the scope of the present invention.



wherein = 016alkyl, C1_6al kyl am no, Cl_6al koxy, C3_6cycl oal kyl C1_6al kyl
03_ 6cycl oal kyl C1_6al kyl am no, C3_6c¢cycl oal kyl C1_6al koxy,

Cl_6al koxwyQosaliketh, Ci 6al koxyCl_6al kyl am no, Cl_6al koxPCI/usadkax4n3
branched or unbranched; n = 0-6; X =CHor N, Q= 0, NH, or covalent bond ;
= 0, CH2, CF2 or covalent bond; W=0, S§ m=0-6; p=1o0or 2; 8 q =
or 1; R2 = Hor saturated or unsaturated 04-024 al kyl or acyl; R3 =
saturated or unsaturated 04-024 al kyl or acyl; or pharnaceutically

acceptabl e salts thereof. The conpounds of the subject invention are
prepared from known oxoadenine internmediates Il as shown in one enbodi nent
in Scheme 1 by (1) alkylation of Il with a suitably protected nitrogen

heterocycl yl Rlikid béupdedtoddihat Be Srmindlegeassd demfmmltrwpgf dsee N- and
O-protecting groups of V under acidic conditions, and (3) elther di rect

phosphat PgsEriolg Rarticwar ROthodiperipanly. asd s pet intenseddp lipnit m €qpe Q =
single b I gi on Vil
wher ei n %p@éodyg%‘%‘tg‘ie@fbﬁg|'ﬁq %(?%%Hf&gﬁ%rﬁt%gpﬁ%ﬁgjﬁﬁﬁé ﬁla*ky at’i on of VI
with an mfer@mcéwjh otenade taainuosberrof herdnothat sh&l be ledimed¢o halve dveed by
deproteciion. and O-. or N phosphatidylation with VII to give conpounds of
t he subj ©OIPWINGBRENEYSYI | | wherein m= 2-6 and Q = 0 or NH. Schene 1

“Alkyl” refers to monovalent saturated aliphatic hydrocarbyl groups having
from 1 to 14 carbon atoms and, in some embodiments, from 1 to 6 carbon atoms.
“(CxCy)alkyl” refers to alkyl groups having from x to y carbon atoms. This term
includes, by way of example, linear and branched hydrocarbyl groups such as
methyl (CHs-), ethyl (CH3CH2-), n-propyl (CH3CH2CH>-), isopropy! ((CH3s).CH-),
n-butyl (CH3CH2CH2CHa»-), isobutyl ((CH3).CHCH>-), sec-butyl
((CH3)(CH3CH2)CH-), t-butyl ((CH3)sC-), n-pentyl (CH3CH,CH,CH,CH>-), and
neopentyl ((CH3)sCCH»-).

“Alkoxy” refers to the group -O-alkyl wherein alkyl is defined herein.
Alkoxy includes, by way of example, methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, t-butoxy, sec-butoxy, and n-pentoxy.

“Acyl” refers to the groups H-C(O)-, alkyl-C(O) and alkenyl-C(O).

“Amino” refers to the group —-NHR* where R* is independently selected
from hydrogen, alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl and
heterocyclic.

“Cycloalkyl” refers to a saturated or partially saturated cyclic group of from
3 to 14 carbon atoms and no ring heteroatoms.

Unless indicated otherwise, the nomenclature of substituents that are not
explicitly defined herein are arrived at by naming the terminal portion of the
functionality followed by the adjacent functionality toward the point of attachment.
For example, the substituent “arylalkyloxycarbonyl” refers to the group
(ary)-(alkyl)-O-C(O)-. It is understood that the above definitions are not intended
to include impermissible substitution patterns (e.g., methyl substituted with 5



Ivv 9 In one further aspect, the invention conprises a conpound accordi ng
to the structure of Formula I X, (IX) NH2 NR..... NlrO nNC (CH2)mQ P
,--, 40 (WB2prxa7ém gl OH PCT/US2010/044703
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fluoro groups). Such impermissible substitution patterns are well known to the
skilled artisan.

The compounds of the subject invention are adjuvant molecules that
comprise a nitrogen heterocyclyl-substituted oxoadenine molecule covalently
linked to a phospho- or phosphonolipid group. The compounds of the subject
invention are described generally by Formula (1):

NH,

NZ N
PN [ Do 1)
R N~ N
(CHy)— Y—C{—(CHy)y —Q-F-P—2f5-A

wherein

R1 = Cqsalkyl, Cisalkylamino, Cysalkoxy, Cs.scycloalkylCisalkyl, Cs.
scycloalkylCqsalkylamino, CsscycloalkylCqsalkoxy, Ci.salkoxyCiealkyl, C4.
salkoxyCysalkylamino, C4salkoxyC1.salkoxy; and optionally terminally substituted
with a hydroxyl, amino, thio, hydrazino, hydrazido, azido, acetylenyl, carboxyl, or
maleimido group;

n = 0-6;

Het is a four-, five-, or six-membered saturated nitrogen heterocycle wherein

X, Y =CHorN, and at least one of X and Y is a nitrogen atom;

Q = O, NH, or covalent bond ;

Z = O, CHy, CF2or covalent bond;

W=0,§S;
m = 0-6;
p=1or2

q=0or1,;



wherein RL is selected fromthe group consisting of Cl_6alkyl,

Cl _6al kyl am no, Cl1_6al koxy, Cl1 _6al koxyCl_6al kyl am no, Cl_ 6al koxyCl_6al koxy;
nis 0-2;wd2nsl/@r61or N Qis O, NH, or coval ent bond; m iPE€TA/S2010044783 0; R2
is Hor saturated or unsaturated 04-024 al kyl or acyl, and R3 is saturated
or unsaturated 04-024 al kyl or acyl; or pharmaceutically acceptable salts
thereof. In another aspect, the invention conprises a conpound according to
the structure of Forrmula I X, wherein RL is Cl1_6al koxy, nis 0-2 Xis CH or
N, Qis O,b, NHmis 0-2 gis 0O 10

or
OR,
OR,

R2 = H or saturated or unsaturated C4-Co4 alkyl or acyl,

7

,'ll,

~(CyCaalkylO), &

A=

wherein

R; = saturated or unsaturated C4-Cy4 alkyl or acyl ;

or a pharmaceutically acceptable salt thereof.

In one preferred embodiment, the compounds of the subject invention are
described generally by Formula II:

NH,
NZ NN
I o ()
R; N 'i‘ 0
(CHy)y—X “[”]’(C”) +"A" a—‘
Zn_x N C Zm_Q p—z
; (IDH P OR,
OR,

wherein

R1 = Cqsalkyl, Cisalkylamino, Cysalkoxy, Cs.scycloalkylCisalkyl, Cs.
scycloalkylC4_galkylamino, CsscycloalkylC4salkoxy, CqsalkoxyCqealkyl, C4.
salkoxyCi.salkylamino, C.salkoxyC1.salkoxy; branched or unbranched;

n = 0-6;

X=CHorN;

Q = O, NH, or covalent bond ;

Z = O, CHy, CF,or covalent bond;

W=0,S;

m = 0-6;

p=1or2



R2 is Hor saturated or unsaturated 04-024 al kyl or acyl, and R3 is
saturated or unsaturated 04-024 al kyl or acyl; or pharmaceutically

accept ablwozaltta7¢imer eof . EXAMPLE 1 ( Conpound Al) PrepaPariusn010/044703

6- Am no- 2- but oxy- 94N- ( 2- (1, 2- di pal m t oyl -sn- gl ycer o- 3-

phospho) et hyl ) - 4- pi peri di nyl et hyl ] - 8- hydr oxypuri ne (Conmpound (11), Rl=n-
but oxy, n=1, X=CH, Q0, Z=0, W0, nme2, p=1, R1=R2=n-C15H3100) NH2 NN )-CH
/1. ONNO Il ,y,. O OHO O (1) Potassiumcarbonate (0.65 g) was added to a
sol ution of 6-am no-2- butoxy-8-nethoxypurine (0.55 g) in dry

N, N-di et hyl formam de (DMF, 5.5 nL) and the resulting reaction m xture was
heated at 6000 for 1 h. 1,1- D nethylethyl

4- (br omoget Oyt )1+ 1- pi peri di necar boxyl ate (0.5 g) was added using additional
DMF (1.5 nm) to transfer the residual brom de and the reaction m xture was
stirred Be =50 ocspbratedor ygspdirates Ga-bios AbYhPR @Fder at ure, heating was

conti nueg, at t -t e the reaction. Water was then
3 t—hsa'ﬁ?raféc{ @fuﬁéﬁu éd %4 tbzé%é%?sg%te@

added an e resulfing mxture wa d with three tines with ethyl
acet at e ¢Epliavo)aceltiealboatneptablesgisitteerest.r act s were washed with water,
dried (Na2SO4), and concentrated. Flash chromatography on silica gel with
MeOH CHCI 3 (gradient elution; 1:99->2.5:97.5) afforded 0.64 g (94% of 1, 1-

The compounds of the subject invention are prepared from known
oxoadenine intermediates lll as shown in one embodiment in Scheme 1 by (1)
alkylation of lll with a suitably protected nitrogen heterocyclyl alkyl bromide IV,
(2) simultaneous deprotection of the N- and O-protecting groups of V under
acidic conditions, and (3) either direct phosphatidylation of the N-heterocyclic
substitutent of VI (m = 0, Q = single bond) with VIl to give compounds of the
subject invention VIII wherein m = 0 and Q = single bond; or, alternatively, N-
alkylation of VI with an N- or O-protected amino- or hydroxy-alkyl bromide
followed by deprotection and O- or N-phosphatidylation with VII to give
compounds of the subject invention VIIl wherein m = 2-6 and Q = O or NH.

Scheme 1
NH Br
z \fCH ) NH,
N
[ S—ome . X K,CO, NP SN 4N HCl
X N —_— [ H—ome —_—
R N | N DMF S N dioxane
H A\ R; | (o)
i 0 O)( (CH,), —X N—/<
o%
v v
2 NH
NH, H-P-0 2
OH OR
= 2 NZ N
)N\ [ H—on v R )% [ S—on
NS
R NT N —_— R N~ N
1 — " N g
(CHo),—X NH (CH,),—X N— (CH2),—Q—P-0
2/n 2/n | —&
/ \__/ OH OR,
VI OR,



di met hyl et hyl 446- am no- 2- but oxy- 8- met hoxy- purin-9-yl ] nmethyl-1-

pi peri di necarboxylate as a yellow solid. 1H NWR (CDCI3): 6 5.14 (s, 2H),
11 4. 27(two2ph10146111 (s, 3H), 3.81 (d, 2H), 2.65 (m 2HpCTAISOBO(OM4703H) ,
1.77 (p, 3H), 1.57-1.45 (m 14H), 1.26-1.17 (m 2H), 0.97 (t, 3H). (2) To a
solution of the conmpound prepared in (1) above (0.63 g) in MeOH (16 nL) was
added a 4.0 MHCl in dioxane (5.3 nL). After stirring 4.5 h at room
tenperature, the reaction m xture was concentrated and dried under high
vacuum Fl ash chromat ography on silica gel with CHC13- MeOH H20 (gradi ent
elution; 90:10:1-J5:25:1) afforded 0.404 g (85% of 6-am no-2-

but oxy- 9- (4- pi peri di nyl net hyl ) - 8- hydr oxypuri ne hydrochl oride as a white
solid. 1H NWR (CDC13): 6 4.84 (s, 5H), 4.27(t, 2H), 3.79 (d, 2H), 3.40 (d,
2H), 2. 9% drie fudiler adpéét, B inkEhtior! cptides dldompdoufel 4dBordily to 1hé0- 1. 47 (m
4H), 1.00 (t, 3H (3) To a solution of the conpound prepared in (2) above
(1. 24 g)structogrof AgrmailailX, 0. 25 M was added K2003 (1.74 g). The resulting
m xture was heated to 60 C for 1 h, tr( ted with

2- br onoet hoxy-tertbutyl di net hyl sil ane .81 nmL), and then heated at 5000
for 18 h. TheNspol ed reaction m xture was quenched with water, transferred
to a separato funnel, and extracted three tinmes wth Et 0Ac. The conbi ned
organi ¢ | ay®fs §_d(é| ed (Na2SO4) and concentrated. Flash chronat ography
on silica afifo deH1.259(83% of

6- am no- Rybut ny9-N[ N-(2-0-tertfbdtyl di met hy:\ﬂzi | yl')ethyl)-4-piperidinyl net hy
1+8- hydroxypurinémz%s an/ of -A\Jéi”q% glid. NNR (0D013-CD30D, 400 Miz): 6
4.26 (m 4H), 3.757¢m &Y, :§ 3 rﬁ%émﬁqz‘.ﬁb‘@ 2H), 2.54 (t, 2H), 1.92
(bs, 1H), 1.73 (m 2H), I. (m 2H), 1.40-1P%1 (ho":'xl—l), 0.98 (t, 3H), 0.89
(m 9H), 0.06 (s, 6H). (4) To a solution of the c und prepared in (3)
above (2.%4 eﬁré) in MeOH (41 nmL.) was added a 4.0 MHC in dioxane (5.7 nL).
After stYPPY 0.5 h at roomtenperature, the reaction m xture was
concentr I} ' - U silica
gel with%%ﬁ%géhtggiﬁ%h?g@dq]%ﬂ?%ﬁ@ti on?%@?’;%&’tﬁ 5 22%@%?'1‘@%@1 2.29 g
(100% of6alkmyior~e2ikylarino, CqealkoxyCq.ealkoxy;

but oxy-Q-SN-( - hydr oxyet hyl ) - 4- pi peri di nyl net hyl ) - 8- hydr oxypuri ne

hydr ochl B §¢°as a white solid. 1H NVR (CD30D, 400 MHz): 6 4.53 (t, 2H),
3.87 (mx4&lcHegr @6 (d, 2H), 3.22 (m 2H), 3.01 (t, 2H), 2.21 (m 1H), 1.98
(d, 2H, 1.81 (m 2H, 1.68 (m 2H), 1.52 (m 2H), 1.01 (t, 3H). (5 A
sol ut i onQds Q.HeHceng@RNtMasared in (4) above (51 ng) and 1, 2-

di pal Mtﬁyﬂs-os_g.-glyceryl hydr ogenphosphonate (93 ny; conmpound V1,
R1=R2=palmtoyl) in pyridine (6.4 nL) was treated pival oyl chloride (0.047
m.) and gheOresulting reaction mxture was stirred at roomtenperature for
6 h. A sglutjion of iodjne (1293&& in_pyridine-water (19:1, v/v) was then
added anB2{hE FrSatiralRd o wisater Ca1Gx 2tty! 8f 2F¥oRNd enperature for 1 h,

di luted pi ?q:mq neh i .M Na2S205. The aqueous | ayer
was extrg?:gsre% twté%oemnﬁ%étg%?gl%%%ﬁiéwgg 5 Ir’1ed organic | ayers were washed
with 1 Mtphatadeatoalhi acodpbalze saltpkhedof. The organi c | ayer was dri ed
(Na2SO™4) and concentrated. Flash chromatography on silica gel with

CHC13- MeOH- Et 3N (gradi ent el ution; 90:10:1->75:25:1) af,fordeﬁd 38 ng (30 %
of 6-anm WoAMNIBER 0. PR RPN CAMRPTARES 8 69MPOHDY BFERIdIG!o the

phospho) == 1Sy W1] - 8- hydroxypurine as an off-white solid.
1H NWR (%ér%#ﬁ%géﬁM@?%S 17 (bs, 1H), 4.32 (dd, 1H), 4.20- 4.09
(m 5H), R3i98¢dlkoxy, 2H), 3.69 (br d, 3H), 3.23 (br s, 1H), 1.86 (br s,
4H), 1.69. 2H), 1.53 (br s, 4H), 1.42 (dd, 2H), 1.20 (m 48H), 0.91 (t,
3H), 0.88 '%5172 6H); HRVS calcd for [MH C52H94N6010P 993. 6768, found

993. 6782 i E¥MBER: 2 (Conpound A2) Preparation of

6- Ami no- 2- but oxy- 94N- (2- (1, 2- di pal ni t oyl - sn- gl ycer o- 3-

phosphor @it dd)Nthy! ) - 4- pi peri di nyl et hyl ] - 8- hydr oxypuri ne (Conpound (11),
Ri:n-butﬁg%,o_azl, X=CH, Q=NH, Z=0, W0, n¥2, p=1, R1=R2= n-Cl5H31C0)

qisO



13 NH2 NN\ j\\ 7-OHONN O Il O HOH O O (1) In the same manner as
described in Exanple 1-(3), the conpound prepared in Exanple 1-(2) (107 ng)
was al kl ysioedivnn7@F (1.1 nL) with 2- (tert-butoxycar bomgirarszeopet7oy |

brom de (67 nmg) in the presence of K2003 to give 84 ng (67% of

1, 1-di met hyl et hyl 446- am no- 2- but oxy- 8-

nmet hoxy- puri n-9-yl ] met hyl- 1- pi peri di nyl et hyl am nyl car boxyl ate as an

of f-white solid. 1H NMR (CDC13-CD30D, 400 MHz): 6 4.25 (t, 2H), 3.73 (d,
2H), 3.38 (m 2H), 3.20 (m 2H), 2.89 (m 2H), 2.44 (m 2H), 1.97 (t, 3H),
1.75 (m 2H), 1.66 (m 2H), 1.42-1.51;¢m 11H), 0.97 (t, 3H). (2) In the
same manner as described in Exanple 1-(4), the conpound prepared in (1)

above (8RN mwacapopmresdte@tww@delwq:brwyldandane to give 58 ng (74%
of 6-am no- 2- but ox - am noet hy

E'Hpawzﬁy's”ﬁt“w%é; %%ﬁféﬁ%mﬁ“zg%ﬁe 8,2 an o wnite sol .
ceu | th

d, 2H) ot SP 3 b 1H)  1.64 oM 1.52
(2H), ?39 (dd, 2H), 1.28 (m 2H), 0.91 (t, (g]H) H%s) AsoI(tTtio:Dof (m
1, 2-di I mt | -sn-ql | h t 167 : d Vi,
RiZropal m toyl) i nopyrt o RXAMPLE P RRouAeALE i th <O
chlorotrimet byép%rb@&?of@aﬁgﬁlﬁo@-bulﬁﬂyg [N-gd oy o Qr%m |-48%Iydero@d the

resulting reaction mxture was st ed at room erature for 0.5 h. A
suspensi on pbbspmre)ednﬂr)p@mrmermrafbrameéud]r&hydnoxabumee (Gomwgpndmul) 18t hyl ani ne

by the adai t PUR Pl osr " CRS s OnfE T dnc?) bt ot Coloied) ot i rred at

roomtenperature fig, 2 h, concentrated, and co evapor at ed twice with

tol uene. Flash cht nography on silica gel with CHC13- MeOH Et 3N (gradi ent
el ution; 90:10: 1-N|>7 :25:—]0)4 afforded 39 ng (18% of 6-

am no- 2- butexy>®- (1, 2-di pal m toyl -sn-gl ycero- 3-

phosphor am do) et hy1l- 4-pi peri di nyl rret hy1] - 8- hydr oxypuri ne as an orange

gl assy solid. Rf (CHC13 OH H20T|NH4C]-|) :M/\/\/\/\/\/\
o7 éHO/j)/\o
W
(1) Potassium carbonate (0.65 g) was added to a solution of 6-amino-2-
butoxy-8-methoxypurine (0.55 g) in dry N,N-dimethylformamide (DMF, 5.5
mL) and the resulting reaction mixture was heated at 60 °C for 1 h. 1,1-
Dimethylethyl 4-(bromomethyl)-1-piperidinecarboxylate (0.5 g) was added
using additional DMF (1.5 mL) to transfer the residual bromide and the
reaction mixture was stirred at 50 °C for 3 h. After 16 h at room
temperature, heating was continued at 50 °C for another 5 h to complete
the reaction. Water was then added and the resulting mixture was
extracted with three times with ethyl acetate (EtOAc). The combined
organic extracts were washed with water, dried (Na2S0O4), and
concentrated. Flash chromatography on silica gel with MeOH-CHCIs
(gradient elution; 1:99—2.5:97.5) afforded 0.64 g (94%) of 1,1-
dimethylethyl 4-[6-amino-2-butoxy-8-methoxy-purin-9-yljmethyl-1-
piperidinecarboxylate as a yellow solid. '"H NMR (CDCls): 5 5.14 (s, 2H),



EXAMPLE 3 (Conpound A3) Preparation of

6- Am no- 2- but oxy-9-[ 1-(1, 2-di pal m toyl -sn-gl ycer o- 3-

phosphor awDao}/a7quit per azi nyl et hy1] 8- hydr oxypuri ne ( Compoun$2¢10iod470R1=n-
but oxy, n= 2, X=N, si ngle bond, Z=0, W0, n=0, p=1, Rl= R2— n- CL5H31C0) NH2
N e R A )-OHONT[ ...... N, .

---.. N 1 000 O—|0 o o0 (1) In the sane manner as descrlbed |n Exanpl e
(1) 6- ani no- 2- but oxy- 8- met hoxypurine (131 ng) was al kylated in DVF with
, 1-di met hyl et hyl 4- (bronoethyl)-1-pi perazi necarboxylate (120 ng) in the
resence of K2CO3 to give 124 ng (74%of 1,1-dinethylethyl

[ 6- am no- 2- but oxy- 8- met hoxy- purin-9-yl J et hyl-1-pi perazi necarboxyl ate as
l'ight yell 04V2$'(1t| QEII) 4l|1'|1 WR’SKIPBC&B cCD?H)DZ 6430@n|\QH1 ) 2. (§B 5n6ﬂ-|idl T2, 4.25
t, 2H), 4.05 I—g S, 2.71 (t, 2H), 2.46 (bs,
H, 1.76 (m3|db~|)1 5114435 rfh“&z'#é 1.2 4517(%5n é*lil) 0%7 ge3th., 3H). 15 (2) In the

t 1
Sbove (124 By i SOREERS ufe EIARBUY répdrenitf AERROBERPRIUESL " o) ?Tg
(779 of 6-an{itoml) mas@added-4 4-0oMpdChini digkaaien(s. ;Bﬂﬁi_) Aﬁdr efiryipar4.é at
2{;” oghlggr I( g]eroga,sﬁﬁ ?erggér];@_tdrﬁ} rgq_ﬁe%lclggqgmgw wq% c%cggtrgyﬁd %’Iﬁf drlqd Hg%@
1.38 1 1,
L35 (7L 39l o i MBS Sy PCHORRCI R
C15H25N702 33@radieet elutiond9®@30.12248. 25(’B))aﬁq1ide<ﬂ16 g (Sl hof 6ﬁn|des'br| bed in

Ex le 2-(3), th ] . ' b

S L e,
t 3

RO e e e ey

am no- 2- but ox
p| pera2| nyl et %U)]i 96 ﬁltyaf"dx%@ﬁr(ﬁhé s1<'92t(§n Ky 1.4 (III—|2 €0e0438{D30D, 400
6 5. 11 &Qi GO%tH)z’; 4.28 (d, 1H), 4.12-4.01 (m 5H), 3.76 (br s, 2H),

3 60 2.60 (m '1 Iﬁ lII(m 4H), 1.65 (m 2H), 1.49 (m 4H), 1.39 (q, 2H),
1.17 (m  488) To @ sutidn oBtHE, cdbngﬁiiur(dpre@lalied inRi#pabale ¢1.2arg) [iIMDNIF
0501- 192N709P 964 6616, found 964.

(12.6 mL; 0.25 M) was added K2003 (1.74 g). The resulting mixture was

heated to 60 °C for 1 h, treated with 2-bromoethoxy-tert-

butyldimethylsilane (0.81 mL), and then heated at 50 °C for 18 h. The

cooled reaction mixture was quenched with water, transferred to a

*

1-
1
p
4-
a
(

4

separatory funnel, and extracted three times with EtOAc. The combined
organic layers were dried (Na2S0QO4) and concentrated. Flash
chromatography on silica gel afforded 1.25 g (83%) of 6-amino-2-butoxy-
9-[N-(2-O-tert-butyldimethylsilyl)ethyl)-4-piperidinylmethyl-]-8-
hydroxypurine as an off-white solid. NMR (CDCIs-CDsOD, 400 MHz): &
4.26 (m, 4H), 3.75 (m, 4H), 3.36 (m, 2H), 2.96 (m, 2H), 2.54 (t, 2H), 1.92
(bs, 1H), 1.73 (m, 2H), 1.66 (m, 2H), 1.40-1.51 (m, 5H), 0.98 (t, 3H), 0.89
(m, 9H), 0.06 (s, 6H).

(4) To a solution of the compound prepared in (3) above (2.74 g) in MeOH (41
mL) was added a 4.0 M HCI in dioxane (5.7 mL). After stirring 0.5 h at
room temperature, the reaction mixture was concentrated and dried under
high vacuum. Flash chromatography on silica gel with CHCIl3-MeOH-H,O
(gradient elution; 90:10:1—75:25:1) afforded 2.29 g (100%) of 6-amino-2-



16 W eval uated the capacity of TLR7 ligands to pronote various aspects of
the i nmune response in mce. Innate imunity was specifically investigated
to concl e 2etvatian | i pi dated TLR7 conpounds were abl e PoTiusduos4i7nhat e
chenoki nes and pro-inflamuatory cytokines. This innate inmmune response
provides the body with initial, non-specific protection agai nst pathogens.
Anong these innate chenoki nes and cytokines, type | IFNis thought to be
required for the programm ng of nave CD8 T-cell with respect to survival,
differentiation and nmenory devel opnent. M ce studies have al so suggested
that the magnitude and duration of infijjammuation regulates the rate at which
CD8+ T-cells acquire nmenory characteristics. EXAMPLE 4 TLR7-DPPC | i posone

preparation ;@utéxwg-m(ihgdﬂﬁyethle)LBESfderie_inyaheﬂ@I)r&hgrdirdxp gfihegr of or m wer e
transferred into a round-bottoned glass vial. To this vial were added 18.4
n of DPPC solY#Prilosgeias a:wh&e&pbg-mfh[\"\/h%@@g@m, 409 MPz}i5 463 (t, 2H),

| i pi dat ed- TL u ulbi t / I o] r g Wer e

t rgnsf erred th'?g (g&%hgfébeg@f 2‘#’3(1@8?&@%\%?%1?@ %plj])l szr?vfl: ’ \ﬁ/\ﬂi’ce)l'g%ded 20mL
of DPPC sol ubid,i2¢Bd1i81 (ohlaH)ofl @8irat2H00A .5&y(mj 2HEHI.0t ¢f 8HN was evapor at ed
in a Buchi 5oéav or Lﬂger sl ow decr ease, of gr essugﬁ. Tge bt ai ned fil mwas
further ded8] ASO8HI0ROTIRECOMRALNRIRIRPaNEY 1] (AR MINEBF \acuum After
that, the |ipg ik A0 i maxi mal
Speed: 250 1 papaE R Tact By R R BBt (e o PaERE VT et at
60C. After coRptRtHp@imidyl) sspwikns (@4, mb) waelticatep siveloyheldodde (0.847out in

der to further i t he_phasphol j pid h ] it i sts of
Phcubat i gt napRRPEPEGAI RSTRR Al e SR e & opbhsTERE ATIE LSS hen
pr e- honogeni zgth, AISbRgion df icdiNeé (B2RHRY) i pymaiaBiwsaer (XE20/( Whs fttfgn 12 min at

8000 rpm . Mcrofluidization was then carried out using a mcrofluidizer
(Model 110S- &kdecdpngtneeadips maikiuie avasssttmdhal reonbiemperagirpderst Whi | e

ceer S e PRI P HB a5 TBbblat T on ves
2011/ 017611 POaYESRA3E ¥x0radiEdBwice WKANGME!;Zind20e&dpaAned®bMgarid layedel - DPPC
| i posones - A3 and Al , , , ,

were washed with 1 M triethylammonium borate (pH 8). The organic layer

was dried (Na2SO4) and concentrated. Flash chromatography on silica gel

with CHCI3-MeOH-Et3N (gradient elution; 90:10:1—75:25:1) afforded 38

mg (30 %) of 6-amino-2-butoxy-9-[N-(2-(1,2-dipalmitoyl-sn-glycero-3-

phospho)ethyl-4-piperidinylmethyl]-8-hydroxypurine as an off-white solid.

'H NMR (CDCI3-CD30D, 400 MHz): 5 5.17 (bs, 1H), 4.32 (dd, 1H), 4.20-

4.09 (m, 5H), 3.98 (br t, 2H), 3.69 (br d, 3H), 3.23 (brs, 1H), 1.86 (brs,

4H), 1.69 (m, 2H), 1.53 (br s, 4H), 1.42 (dd, 2H), 1.20 (m, 48H), 0.91 (t,

3H), 0.83 (t, 6H); HRMS calcd for [M-H] " Cs2HeaNsO10P 993.6768, found

993.6782.

EXAMPLE 2 (Compound A2)
Preparation of 6-Amino-2-butoxy-9-[N-(2-(1,2-dipalmitoyl-sn-glycero-3-
phosphoramido)ethyl)-4-piperidinylmethyl]-8-hydroxypurine (Compound (ll),
R1=n-butoxy, n=1, X=CH, Q=NH, Z=0, W=0, m=2, p=1, R1=R2= n-C45H3/CO)



Li pi dated nol ecul es A3 and Al were evaluated in vivo. The
SI V-p27-contai ning fornul ati ons sunmari zed in Table 1 were used to
vacci nat ew6-281viaeda1ol d C57BL/ 6 femal e m ce (10/group). Phe/useae/onsori ved

two intramuscul ar

i njections of 50 pl, 14 days apart and were bl ed at

different tinme points after prinme and boost as illustrated bel ow. 1st
I njection2nd injection IMM 15 V DO 3h 24hD14D21 Parti al bl eeding PBIs

(CD4/CD8 | cel;h),

The innate and adaptive i mmune responses induced by the

formul ati ons containing the TLR7 agonists and the proprietary ASOLB

adj uvant (QS21+MPL) were al so conparegdsto the one induced by the
correspondi ng ASOLB-cont ai ning formul ati ons and enpty DPPC | i posones. WO
2011/ 017611PCT/ US29%0/ 044703 18 Table 1: SUMVARY TABLE OF THE FORMULATI ONS

CONTENT Al'l conp

on the anmount of |[TLR7-
| i posomes “FHe~geal” |
filtration Vaccinated

snare in pg unless otherw se stated. * Doses are based
ed to manufacture the Al- DPPC and A3- DPPC
y ected doses m ght be | ower due to |oss during

r s Sl V- g27
I Q

N P
\/\ N )J\/\/\/\/\/\/\/\
OW\/\M/\/V

o)

(1) In the same manner as described in Example 1-(3), the compound

prepared in Example 1-(2) (107 mg) was alklyated in DMF (1.1 mL) with 2-

(tert-butoxycarbonylamino)ethyl bromide (67 mg) in the presence of
K2COs to give 84 mg (67%) of 1,1-dimethylethyl 4-[6-amino-2-butoxy-8-
methoxy-purin-9-ylimethyl-1-piperidinylethylaminylcarboxylate as an off-
white solid. '"H NMR (CDCI3-CD3;0D, 400 MHz): 5 4.25 (t, 2H), 3.73 (d,
2H), 3.38 (m, 2H), 3.20 (m, 2H), 2.89 (m, 2H), 2.44 (m, 2H), 1.97 (t, 3H),
1.75 (m, 2H), 1.66 (m, 2H), 1.42-1.51 (m, 11H), 0.97 (t, 3H).

(2) In the same manner as described in Example 1-(4), the compound

prepared in (1) above (83 mg) was N-deprotected with 4 N HCI in dioxane

to give 58 mg (74%) of 6-amino-2-butoxy-9-[N-(2-aminoethyl)4-

piperidinylmethyl]-8-hydroxypurine dihydrochloride as a an off-white solid.
"H NMR (DMSO-ds, 400 MHz): 5 4.15 (t, 2H), 3.58 (d, 2H), 2.88 (t, 2H),
2.81(d, 2H), 2.46 (t, 2H), 1.91 (t, 2H), 1.79 (m, 1H), 1.64 (m, 2H), 1.52 (m,
2H), 1.39 (dd, 2H), 1.28 (m, 2H), 0.91 (t, 3H).

(3) A solution of 1,2-dipalmitoyl-sn-glyceryl hydrogenphosphonate (167 mg;

compound V1, Ry=Ry=palmitoyl) in pyridine (11.3 mL) was treated with

chlorotrimethylsilane (0.087 mL) and triethylamine (0.126 mL) and the

resulting reaction mixture was stirred at room temperature for 0.5 h. A

suspension of the compound prepared in (2) above (37 mg) and

triethylamine (0.126 mL) in pyridine (2.3 mL) was added to the reaction

mixture followed by the addition of. iodine (75 mg) The reaction mixture



MPL QS21 A3* Al* DPPC CpG p27 1B + enpty DPPC 5 5 5 - - 3970 - p27 1B +
200pg A3-DPPC 5 5 5 200
WO 2011/017611 PCT/US2010/044703
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was stirred at room temperature for 2 h, concentrated, and co-evaporated
twice with toluene. Flash chromatography on silica gel with CHCIs-MeOH-
EtsN (gradient elution; 90:10:1—75:25:1) afforded 39 mg (18%) of 6-
amino-2-butoxy-9-[N-(2-(1,2-dipalmitoyl-sn-glycero-3-
phosphoramido)ethyl-4-piperidinylmethyl]-8-hydroxypurine as an orange
glassy solid. Rf (CHCI3-CH3OH-H,O-NH4OH) = 0.68.

EXAMPLE 3 (Compound A3)
Preparation of 6-Amino-2-butoxy-9-[1-(1,2-dipalmitoyl-sn-glycero-3-
phosphoramido)-4-piperazinylethyl]-8-hydroxypurine (Compound (Il), R1=n-
butoxy, n=2, X=N, Q=single bond, Z=0, W=0, m=0, p=1, R1=R2= n-C45H3,CO)

(1) In the same manner as described in Example 1-(1), 6-amino-2-butoxy-8-
methoxypurine (131 mg) was alkylated in DMF with 1,1-dimethylethyl 4-
(bromoethyl)-1-piperazinecarboxylate (120 mg) in the presence of K,COs
to give 124 mg (74%) of 1,1-dimethylethyl 4-[6-amino-2-butoxy-8-
methoxy-purin-9-yllethyl-1-piperazinecarboxylate as a light yellow solid.
'"H NMR (CDClI3-CDsOD, 400 MHz): 5 5.66 (d, 2H), 4.25 (t, 2H), 4.05 (t,
2H), 4.10 (s, 3H), 3.35 (bs, 4H), 2.71 (t, 2H), 2.46 (bs, 4H), 1.76 (m, 2H),
1.48 (m, 2H), 1.45 (s, 9H), 0.96 (t, 3H).



- 3235 - p27 1B + 45pg A3-DPPC 5 5 5 45 - 726 - p27 1B + 4.5pg A3-DPPC 5 5
54.5 - 73 -
WO 2011/017611 PCT/US2010/044703
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(2) In the same manner as described in Example 1-(2), the compound
prepared in (1) above (124 mg) was N-deprotected with 4.0 M HCI in
dioxane to give 87 mg (77%) of 6-amino-2-butoxy-9-(4-piperazinylethyl)-8-
hydroxypurine hydrochloride as an off-white solid. 'H NMR (CDsOD, 400
MHz) & 4.26 (t, 2H), 3.96 (m, 2H), 3.11 (m, 5H), 2.78 (m, 7H), 1.73 (m,
2H), 1.48 (m, 2H), 1.38 (m, 1H), 0.98 (t, 3H); '>*C NMR 161.8, 155.6,
150.8, 149.7, 100.1, 68.8, 55.9, 50.8, 44.2, 37.7, 31.9, 20.1, 14.1; HRMS
calcd for [M+H]" C15H25N702 336.2136, found 336.2148.

(3) In the same manner as described in Example 2-(3), the compound
prepared in (2) above (288 mg) was phosphatidylated with 1,2-dipalmitoyl-
sn-glyceryl hydrogenphosphonate (518 mg) to give 313 mg (46%) of 6-
amino-2-butoxy-9-[1-(1,2-dipalmitoyl-sn-glycero-3-phosphoramido)-4-
piperazinylethyl]-8-hydroxypurine as a tan solid. '"H NMR (CDCIs-CDsOD,
400 MHz): 8 5.11 (br s, 1H), 4.28 (d, 1H), 4.12-4.01 (m, 5H), 3.76 (br s,
2H), 3.60-2.60 (m, 11H), 2.21 (m, 4H), 1.65 (m, 2H), 1.49 (m, 4H), 1.39 (q,
2H), 1.17 (m, 48H), 0.88 (t, 3H), 0.81 (t, 6H); HRMS calcd for [M-H]
CsoHgo2N7OgP 964.6616, found 964.6600.



p27 1B + 200pg Al-DPPC 5 5 5 - 200 2519 - p27 1B + 45pg AL-DPPC 5 5 5 - 45
566 - p27 1B + 4.5pg Al-DPPC 5 5
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We evaluated the capacity of TLR7 ligands to promote various aspects of the
immune response in mice. Innate immunity was specifically investigated to
conclude whether lipidated TLR7 compounds were able to induce innate
chemokines and pro-inflammatory cytokines. This innate immune response
provides the body with initial, non-specific protection against pathogens. Among
these innate chemokines and cytokines, type | IFN is thought to be required for
the programming of naive CD8 T-cell with respect to survival, differentiation and
memory development. Mice studies have also suggested that the magnitude and
duration of inflammation regulates the rate at which CD8+ T-cells acquire
memory characteristics.

EXAMPLE 4 TLR7-DPPC liposome preparation
10.4 ml of lipidated-TLR7-L A1 at 10 mg/ml in chloroform were transferred into a
round-bottomed glass vial. To this vial were added 18.4 ml of DPPC solubilised
in chloroform at 100 mg/ml. 21.9 ml of lipidated-TLR7-L compound A3 solubilized
at 5 mg/ml in chloroform were transferred into a round-bottomed glass vial. To
this vial were added 20ml of DPPC solubilised in chloroform at 100 mg/ml.
Chloroform was evaporated in a Blchi Rotavapor under slow decrease of
pressure. The obtained film was further dessicated at least overnight in a
dessicator under vacuum. After that, the lipid film was slowly hydrated on an
orbital shaker (maximal speed: 250 rom) using 50 mM PO4 — 100 mM NacCl, pH
7 buffer pre-heated at 60°C.

After completion of resuspension, a swelling step was carried out in order to
further increase the phospholipid hydration, it consists of incubating the
preparation at room temperature. The suspension was then pre-homogenized
using a rotor-stator homogenizer (X620 CAT) for 12 min at 8000 rpm,.

Microfluidization was then carried out using a microfluidizer (Model 110S- Serial
90181- Microfluidics Corporation) at 6 bars while keeping the microfluidization
chamber at about 40°C. Sterile filtration was achieved on a PES filter (GD/X 0.2
Mm, 25 mm, Whatman).



5- 4557 - p27 1B+ CpG5 55 - - - 42 naive - - - - -

WO 2011/017611 PCT/US2010/044703

17

EXAMPLE 5: 20080672: SIV-p27 model - DPPC liposomes — A3 and A1

Lipidated molecules A3 and A1 were evaluated in vivo. The SIV-p27-containing
formulations summarized in Table 1 were used to vaccinate 6-8 week old
C57BL/6 female mice (10/group). The mice received two intramuscular injections
of 50 ul, 14 days apart and were bled at different time points after prime and
boost as illustrated below.

1st injection 2nd injection
IM M
= =
ﬂ ﬂ DAYS
DO 3h 24h Di4 D21
vV Vv H
Iiarhal bleef:l!ng Partial bleeding

The innate and adaptive immune responses induced by the formulations
containing the TLR7 agonists and the proprietary AS01B adjuvant (QS21+MPL)
were also compared to the one induced by the corresponding AS01B-containing
formulations and empty DPPC liposomes.



- - Different profiles of cytokines were observed between the ASOLB
reference group and the groups imuni zed with TLR7-L contai ni ng

formul at iwo=0118nos1l y after injection (3 h), |IFN al pha wrag/usetieossds i n a
dose- dependent manner in the sera of mce immunized with both TLR7-L when
they were formulated within a DPPC-1iposone (Figure 1). Such seric |IFNa

I nnate response was not observed when the TLR7-L were fornulated in a
DOPS/ DOPC- | i posone (data not shown). OQther inflanmatory cytoki nes such as
TNF-a and I L-6 were enhanced when A3 or Al were present in the

formul ations, Al being nore potent thag A3 (Figure 2). The chenoki ne MCP-1
was al so enhanced in the presence of both conmpounds (Figure 3). Altogether,
t hese data show that the TLR7-L |ipidated nolecules are effective at

i nducing type I IFN and at enhanci ng the pro-inflamuatory cytokine
responses when conbi ned to MPL/ 21 based fornul ati on. The TLR7-L nol ecul es
used her g | Il response as
conpar ed??lgbﬁhggys“{lﬁk{r(e erngg groﬁghyéﬂ’?gﬁ?yts S N$E§? 19 What is clained
is 1. A conpofthepmmeersis@ang v gnlesfotlarwigesiaied of Formula (1) conprising: NH2

wherein Rl i s+sS&e€6ic@dsdd dHthd &ﬁom mwmﬁ,é&bimufa&urewaﬂ;h%and A3-
Cl _6al kyl am ng | oal kfél Cl 6al

c3 60yc|oal kyP%“iC@%%?%ﬁ%a“ %ﬁ%ﬁ%@ EW%&W%&?J’%MPS%' ity G 6al kyl

C1_6a oxvCl 63l kvl am n 1 Ral |1nvu(‘1 Ral koxos npf i oha | y ter m nal | y

A=A AN

subst | ti}{dé&'% ?%QEOWdroxslv -p2fmi nuPLt hQs21 hydrAam ng, hAttr az| dPPGIZi CpG |

acety|&|—,y1!3,+ én?dt&’l?lﬁlyct UT IlblI5EI III UU5gl UH-), TS U OIT 4dll _i nte 5397f0l T J.- ;
Het I 5,22 180g0g A3 HPP I SigX- TENDETEd SAt T atgy Mgterocycl F wigrai m_X,| Y
i's CH o7 18, + &g A8ID p@ast ong of [X gnd[ Y5 S |a nigrogen atony| Q7bg J, NH| or

coval g%y 1BoN5,ig A3-DPPC 5 5 5 45 - 73 -
p27 1B + 200ug A1-DPPC 5 5 5 - 200 2519 -
p27 1B + 45ug A1-DPPC 5 5 5 - 45 566 -
p27 1B + 4.5ug A1-DPPC 5 5 5 - 45 57 -
p27 1B + CpG 5 5 5 - - - 42
naive - - - - - - -

Different profiles of cytokines were observed between the AS01B reference
group and the groups immunized with TLR7-L containing formulations.

Shortly after injection (3 h), IFN-alpha was detected in a dose-dependent manner
in the sera of mice immunized with both TLR7-L when they were formulated
within a DPPC-liposome (Figure 1). Such seric IFNa innate response was not
observed when the TLR7-L were formulated in a DOPS/DOPC-liposome (data
not shown).

Other inflammatory cytokines such as TNF-a and IL-6 were enhanced when A3
or A1 were present in the formulations, A1 being more potent than A3 (Figure 2).
The chemokine MCP-1 was also enhanced in the presence of both compounds
(Figure 3). Altogether, these data show that the TLR7-L lipidated molecules are
effective at inducing type | IFN and at enhancing the pro-inflammatory cytokine
responses when combined to MPL/QS21 based formulation.

The TLR7-L molecules used here did not further enhanced the adaptative T-cell
response as compared to the AS01 reference group (data not shown)



s 0, CH2, CF2 or covalent bond; Wis 0, S; mis O or an integer from
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What is claimed is
1. A compound according to the structure of Formula (I) comprising:

NH,

NZ NN
s | N\>—OH D)
R1 N | /\ 9 \II\II
(CHy)y— Y— C—(CH)—-P—2 A

wherein

R, is selected from the group consisting of: C4salkyl, Cygalkylamino, C4_galkoxy,
CsscycloalkylCqsalkyl, Cs.scycloalkylCq.salkylamino, Cs.scycloalkylCqsalkoxy, C1.
salkoxyCisalkyl, C1salkoxyCi.salkylamino, CiesalkoxyCi.salkoxy; and optionally
terminally substituted with a hydroxyl, amino, thio, hydrazino, hydrazido, azido,
acetylenyl, carboxyl, or maleimido group;

n is 0 or an integer from 1-6;

Het is a four-, five-, or six-membered saturated heterocycle wherein

X, Yis CHor N, and at least one of X and Y is a nitrogen atom,;

Qis O, NH, or covalent bond ;

Z is O, CHz, CF,or covalent bond;

Wis O, S;

m is 0 or an integer from 1-6;

p is an integer from 1-2;

q is 0 or the integer 1;

or
OR,
OR, ~(CyCaalkylO), &

Rz is H or straight, branched or unsaturated Cs-C24 alkyl or acyl;

,'ll,

Ais

wherein



wherein RL is selected fromthe group consisting of 01 _6alkyl,

Cl_6al kyl

am no, Cl _6al koxy, C3_6cycl oal kyl C1_6al kyl

C3_6cycl oabkyi@iz@al kyl am no, C3_6c¢ycl oal kyl C1_6al koxy, PCTAIS2010/044703
6al koxYC1- 6al kyl , Cl1_6al koxyCl_6al kyl am no, Cl1_6al koxyCl_6al koxy; n is 0O or

an integer from1l-6; Xis CH or

N, Qis O, NH, or covalent bond; Zis O,

CH2, CF2 or covalent bond; Wis O, S; mis 0 or an integer from1l-6; pis
an integer from1l-2; qis 0 or the integer 1; R2 is H or straight,

br anched,

unsat urated 04-024 al kyl or acyl

t her eof .
H2 N

or unsaturated 04-024 al kyl or acyl; R3 is straight, branched or
; oropharmaceutically acceptable salts

3. A conpound according to the structure of Formula I X, (1X)
Rsis straight, branched or unsaturated C4-C24 alkyl or acyl;

or a pharmaceutically acceptable salt thereof.

2. The compound according to the structure of Formula II:

NH,

N

72 N
I on (1
R

{ N

P
OR,
OR,

| — ﬁL w
1
(CH) —X N—fC; (CHZ)m—Q+g;2‘]—|:

wherein

R1 is selected from the group consisting of Cqsalkyl, Cisalkylamino, Cysalkoxy,

CsscycloalkylCqsalkyl, Cs.scycloalkylCq.salkylamino, Cs.scycloalkylCqsalkoxy, C1.

salkoxyCy_galkyl, Cq.salkoxyCqsalkylamino, CisalkoxyC4galkoxy;

n

is 0 or an integer from 1-6;

Xis CH or N;

Q is O, NH, or covalent bond;

Zis O, CH,, CF;or covalent bond;
Wis O, S;

m

is 0 or an integer from 1-6;

p is an integer from 1-2;

q is 0 or the integer 1;

R2 is H or straight, branched, or unsaturated C4-C24 alkyl or acyl;

Rsis straight, branched or unsaturated C4-Ca4 alkyl or acyl ; or pharmaceutically
acceptable salts thereof.

3. A compound according to the structure of Formula IX,

(1X)

21

N



)-OH N nN C(CL-12)mQ O P ,-=, 4110 (CH2)-X 11 10 gl OH
wherein RL is selected fromthe group consisting of Cl _6alkyl,

Cl_6al kylwoiznt/o1@Gl16al koxy" Cl_6al koxyCl_6al kyl am no, CeCéaiskaxp@robal koxy;
nis O or an integer between 1-2; Xis CHor N, Qis 0, NH, or covalent
bond mis O or an integer from1l-2; qis O R2 is Hor straight, branched,
or unsaturated 04-024 al kyl or acyl, and

21

OR,
OR,

wherein

R1 is selected from the group consisting of Cisalkyl, Cysalkylamino, C4.salkoxy, ,
CisalkoxyCi.salkylamino, Cq.salkoxyCi.salkoxy;

n is 0 or an integer between 1-2;

XisCHorN;

Q is O, NH, or covalent bond

m is 0 or an integer from 1-2;

qisO

Rz is H or straight, branched, or unsaturated C4-C24 alkyl or acyl, and
Rsis straight, branched or unsaturated C4-Co4 alkyl or acyl,

or pharmaceutically acceptable salts thereof.

4. The compound of claim 3 wherein

R4 is Cisalkoxy or CisalkoxyC1ealkyl

Qis O, NH

m is 0 or an integer from 1-2;

qis 0;

Rz is H or straight, branched, or unsaturated C4-C24 alkyl or acyl, and
Rsis straight, branched or unsaturated C4-Co4 alkyl or acyl,

or pharmaceutically acceptable salts thereof.



R3 is straight, branched or unsaturated 04-024 al kyl or acyl; or
phar maceutically acceptable salts thereof. 4. The conpound of claim3
wher ei n RYOi2011@17@al koxy or Cl_6al koxyCl_6al kyl Q is O, PRNEHUSR#19/084703 an
integer from1l-2; gis O0; R2is Hor straight, branched, or unsaturated
04- 024 al kyl or acyl, and R3 is straight, branched or unsaturated 04-024
al kyl or acyl; or pharmaceutically acceptable salts thereof. WO
2011/ 017611PCT/ US2010/ 044703 22 5. A conpound sel ected fromthe group
consisting of NH2 N'"""--.",."*?2 --NONNO IIO ,y,",. O
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5. A compound selected from the group consisting of

NH,
N7 SN
/\/\o)l\)NIN%OH

(A1)

(A2),



OHo 0 (A) NH2 N.'"----- NIl ON'IL -1 "--.. No---- | (j1 (OMDOHO O

and (A3); or pharnmaceutically acceptable salts thereof. 6. A conpound
accor di ngvoaotia7@atr uct ure NH2 PCT/US2010/044703
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and (A3);

or pharmaceutically acceptable salts thereof.

6. A compound according to the structure

2

N h H—on
N

/\/\O)\N/

or pharmaceutically acceptable salts thereof.



NI -k"N\\ jj-OH Oe--N or pharmaceutically acceptable salts thereof. 24
7. A conpound according to the structure NH2 I NJN)-OH ONN 00 HOHO 0 O
or phar reweurvilgabdly acceptable salts thereof. 8. A conpeamasacioosdvhg to

the structure: |1 NH2

24

7. A compound according to the structure

NH,
N N\
/\/\o)l\)NIN%OH

or pharmaceutically acceptable salts thereof.

8. A compound according to the structure:

or pharmaceutically acceptable salts thereof.



>-OHON 25 9. A nethod of inducing an innate imune response in a manmnal
conprising adm nistering a conpound fromany of clains 1-8. 10. The net hod
of cl ai mWowhawrmEré11t he response conpri ses induci ng typePLTIUSRD10/044703 The

met hod of claim9 wherein the response conprises enhanci ng proinflamatory
cytokines. 12. A conmpound of any of clains 1-8 for use in a nethod of

i nduci ng an innate i mmune response, inducing a type 1 |IFN response or
enhanci ng pro-inflamtory cytoki nes.
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9. A method of inducing an innate immune response in a mammal comprising

administering a compound from any of claims 1-8.

10. The method of claim 9 wherein the response comprises inducing type 1 IFN.

11. The method of claim 9 wherein the response comprises enhancing pro-
inflamatory cytokines.

12. A compound of any of claims 1-8 for use in a method of inducing an innate
immune response, inducing a type 1 IFN response or enhancing pro-inflamatory
cytokines.



