ABSTRACT NOVEL LI PI DS AND COVPCSI TI ONS FOR THE DELI VERY OF
THERAPEUTI CS The present invention provides lipids that are

advant ageously used in lipid particles for the in vivo delivery of

t herapeutic agents to cells. In particular, the invention fornula (1)
provides lipids having the followi ng structure XXXI'Il wherein: R and
R2 are each independently for each occurrence optionally substituted
C10-C30 al kyl, optionally substitu{gsrgdeC30 al kenyl, optionally
substituted C10-C30 al kynyl, optionalTy Substituted Cl10-C30 acyl, or
-1i nker -1 i gandn o, LIFDORNIPES YOSHRUING Fb%ﬁhnﬁ?vﬁkﬁf OF
optional Iy substrtutred C2-CIU afy TRAP Ty sopstrtuted C2- C10
al kynyl, alky | hetro cycle, alky pIToS P Te, dlkylphosphorothloate

| kyl ph h di t.hi oat t Kk
ﬁydyogyglsﬁaorl%e}ltl {'é) e %i@%ﬁﬁn E@% esqtzlgﬁe W%Eplgy icleg gor

phosphoal ’V% e“?ﬁ’ gap ‘bﬁ%‘? rsthp &t veptigneigrmula (1
pol yet hyu% ‘é liPd F‘E 15 Aefein: Rugaq Re ene@acthEe
(mw 120- 4!9 fléf%qa 00%?@@@@9@4&& sa'?surfqt@%m -G3p ?Izkﬁb optigngllE i s
C(0)0 or ted R-E0a fnxligpt@ngllmbggmedm;@Cm agkynyl, optlonally substituted

Cm-Cm acyl or -linker-ligand; R3 is H, optionally substituted C;- C,q alkyl, optionally
substituted C;-Cyp alkenyl, optionally substituted C,-Cq alkynyl, alky lhetro cycle,
alkylphosphate, alkylphosphorothioate, alkylphosphorodithioate, alkylphosphonates,
alkylamines, hydroxyalkyls, m-aminoalkyls, ® - (substituted)aminoalkyls, c -
phosphoalkyls, @ -thiophosphoalkyls, optionally substituted polyethylene glycol (PEG,
mw 100-40K), optionally substituted mPEG (mw 120-40K), heteroaryl, heterocycle, or
linker-ligand; and E is C(O)O or OC(O).
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