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CLAIMS 

What is claimed is: 

1. A compound of formula (I), 

 

(I) 

or a pharmaceutically acceptable salt thereof, wherein  

R1 is –CH(CH3)(CH2)2CH3; 

R2
 is C(O)R4, C6-C20 alkyl, or C6-C20 alkenyl;   

R3
 is C(O)R4, C6-C20 alkyl, or C6-C20 alkenyl;  

R4, at each occurrence, is independently selected from C15-C6 alkyl, C17-C16 alkyl, and 

C17-C6 alkenyl; 

n is 1;   

m is 2;  

Z is (C2alkylene-O)q; and 

q is 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20. 

 

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R2 is 

C(O)R4. 

 

3. The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein R3 is 

C(O)R4. 

 

4. The compound of any one of claims 1-3, or a pharmaceutically acceptable salt thereof, 

wherein R4, at each occurrence, is independently selected from (CH2)14CH3, (CH2)10CH3, 
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(CH2)12CH3, (CH2)16CH3, and (CH2)7CH=CH(CH2)7CH3. 

 

5. The compound of claim 4, or a pharmaceutically acceptable salt thereof, wherein R4
 is 

(CH2)14CH3. 

 

6. The compound of claim 4, or a pharmaceutically acceptable salt thereof, wherein q is 3, 

6, 9, 12, or 16. 

 

7. The compound of claim 6, or a pharmaceutically acceptable salt thereof, wherein q is 3. 

 

8. The compound of claim 1, wherein the compound is a compound of formula (Ia): 

 

(Ia) 

or a pharmaceutically acceptable salt thereof. 

 

9. The compound of claim 1, or a pharmaceutically acceptable salt thereof, selected from 

the group consisting of: 

,
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,

, and 

. 

 

10.  The compound of claim 4, wherein the pharmaceutically acceptable salt is choline salt.  
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11. A formulation comprising a microparticle or nanoparticle comprising the compound of 

claim 1, or a pharmaceutically acceptable salt thereof. 

 

12. The formulation of claim 11, wherein the microparticle or nanoparticle comprises a 

liposome, a micelle, a polymeric particle, a block co-polymer, a silica particle, an emulsion, or a 

combination thereof. 

 

13.  A vaccine composition comprising an antigen and a compound of claim 1, or a 

pharmaceutically acceptable salt thereof. 

 

14.  A pharmaceutical composition comprising a compound of claim 1, or a pharmaceutically 

acceptable salt thereof, and a pharmaceutically acceptable carrier. 

 

15. The pharmaceutical composition of claim 14, further comprising a TLR4 ligand.  

 

16. The pharmaceutical composition of claim 14, further comprising an aluminum salt.  

 

17. The pharmaceutical composition of claim 16, wherein the compound, or the 

pharmaceutically acceptable salt thereof, is adsorbed to the aluminum salt.  

 

18. The pharmaceutical composition of claim 17, further comprising an antigen adsorbed to 

the aluminum salt with the compound, or the pharmaceutically acceptable salt thereof. 

 

19.  Use of the compound of claim 1, or a pharmaceutically acceptable salt thereof , in the 

manufacture of a medicament for modulating an immune response in a subject.  

 

20.  The use of claim 19, wherein the immune response in the subject is increased. 

 

21.   The use of claim 19, wherein the subject is suffering from cancer, an autoimmune 

disorder, an allergy or an infectious disease.  
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22. The use of claim 20, further comprising an antigen to be administered the subject. 

 

23. The use of claim 19, further comprising a therapeutically effective amount of a TLR4 

ligand to be administered to the subject.  

 

24. The use of claim 19, further comprising a therapeutically effective amount of an 

aluminum salt adjuvant to be administered to the subject. 

 

25. The use of claim 24, wherein the compound, or the pharmaceutically acceptable salt 

thereof, is adsorbed onto the aluminum salt adjuvant. 

 

 


