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(57) Abstract: A compound having the structure (I), (I), (III), or (IV) is provided:
@), dD), (1), (IV) ) where in these structures, (I), (IT), (III), and (IV), each R!is
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independently selected from aliphatic alkyl C4-Cjoo groups optionally substituted
with one or more of alkenyl, alkynyl, hydroxyl, amide, ester, and/or ether groups;
e R? is selected from [FOCH,CHa-]p, or (A), R? is selected from Formula (V) and

Formula (VD): (V, (VD). M" is selected from an alkali metal ion, an alkaline carth
- metal ion, or a primary, secondary or tertiary ammonium ion; and m, p, and s are

independently selected from integers from 1 to 120. The compound is useful as a

liver asialoglycoprotein receptor-targeted therapeutic agent in the form of a lipid
nanopatticle, a liposome or a micelle including a drug or oligonucleotide.
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