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Figure 4 illustrates the antigen- specific CD4 T cell response.

Fig 5 shows serum cytokine response in groups immunized with the liposome -based
formulations without (-) or with various amounts of TT.R7/8 ligands together with QS21
and MPL.

Fig 6 shows serum cytokine response in groups immunized with the emulsion-based
formulations without (-) or with various amounts of TLR7/8 ligands together with QS21
and MPL.

Summary ef-the lnvention

The compounds of the subject inventien-disclosure are adjuvant molecules that comprise

a imidazoquinoline molecule which may be covalently linked to a phospho- or
phosphonolipid group. The compounds of the subject invention-disclosure are described

generally by Formula I:

NH,
N
N o
| \>_R1 (D)
S N
| W
(CHY), Y IT—-X m
OH OR,
OR,
wherein

R1 =H, Cisalkyl, Ci.3 alkoxyCi3 alkyl, CsscycloalkylCj3alkoxy, CsecycloalkylC.

salkyl. . .
n=1-6

Y =0, NH
X=0, CHy, CF,
W=0orS
m=1-2,
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Y =0, NH

X =0, CH;, CF>
W=0orS
m=1-2,

R: = H or straight/branched/unsaturated C4-C24 alkyl or acyl

Rj3 = straight/branched/unsaturated Cs-Ca4 alkyl or acyl (e.g. phosphatidyl,
lysophosphatidyl ether or ester when W=0, X=0, m=1)

In accordance with one aspect, there is provided a compound having the following

formula:
NH,
NF i,
I >_R1 EH
x N
| W
(CHy), =0 |;—‘—-X m

OH OR,

OR,
wherein

R; = H, Cisalkyl, Ci3 alkoxyC,.3 alkyl, Ci.¢cycloalkylC).3alkoxy, Ci.scycloalkylC).

salkyl,

n=1-6
X=0,CH, CF,
W=0orS

m=]1-2

R> = H or straight/branched/unsaturated C4-Ca4 alkyl or acyl,

R3 = straight/branched/unsaturated C4-Ca4 alkyl or acyl

Y=0, NH.

In accordance with another aspect, there is provided a method for improving the adjuvant

activity of an imidazoquinoline comprising




conjugating the imidazoquinoline to a phospho- or phosphonolipid to obtain a compound
as disclosed herein.

TABLE 1
5

Example | Ref. No. CRX# Ry n m
1 - — — =" || ==
2 - 664 - — | —
3 L1 650 H 2 1
4 L2 652 n-Bu 2 1
5 L3 651 CH,OEt 2 1
6 L4 665 CHOEt -4 1
7 — - . Sy (.
8 L5 658 CH>OEt 2 2

For all Examples shown: Y = W = X = O; Ra= R3= hexadecanoyl
EXAMPLE 1

10 General procedure for the preparation of 4-Amino-1-[2-(1,2-dipalmitoyl-sn-glycero-3-
phospho)alkyl]-1H-imidazo[4,5-¢]quinolines (Compound (I), Y=W=X= O, m=1)

NH,
N
N/
g 1. Piv-Cl, pyr | \>‘R1
- H—E’—O ) d SN N

e ———
(6]
W OR, 2. I,, H,O-pyr | 1l

OR, (CH,),—0—P-0
OH OR,
OR,

II II1 IV

15 Imidazoquinoline monophosphate diglycerides IV were prepared by coupling 4-amino-1-
hydroxyalkyl-imidazoquinolines II (Gerster et al. J Med Chem 2005, 48, 3481; Izumi et
al. Bioorg Med Chem 2003, 11, 2541) with 1-H phosphonate III according to methods
known in the art (Crossman, et al. J Chem Soc, Perkin Trans 1, 1997, 2769; Westerduin,

7a




CLAIMS

I A compound having the following formula:
NH,
N
N /
Y»—R
- I N>_ 1
| | i
= (CHZ)n -y |P_x m
OH OR,
OR,
wherein

R; = H, Cysalkyl, Ci.3 alkoxyCj.3 alkyl, Cs.scycloalkylCj.3alkoxy, Cs.scycloalkylC;.
salkyl—,

n=1-6,

X =0, CHy, CF,

W=O0orS,

m=1-2,

R: = H or straight/branched/unsaturated C4-C24 alkyl or acyl,

R = straight/branched/unsaturated Cs-C24 alkyl or acyl
Y=0, NH.

2 A method for improving the adjuvant activity of an imidazoquinoline comprising
conjugating the imidazoquinoline to a phospho- or phosphonolipid to obtain a compound
as claimed in claim 1.
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