the clinical use of siRNA continues to require development of safer and more effective
delivery systems. Toward this end, numerous lipid-like molecules have been developed
including poly f-amino esters and amino alcohol lipids. Sce, e.g., PCT Application
Publication Nos. WO 2002/031025; WO 2004/106411; WO 2008/011561; WO 2007/143659;
WO 2006/138380; and WO 2010/053572. Amino acid, peptide, polypeptide-lipids (APPL)
have also been studied for a variety of applications, including use as therapeutics,
biosurfactants, and nucleotide delivery systems. See, e.g., Giuliani et al., Cellular and
Molecular Life Sciences (2011) 68:2255-2266; lkeda et al., Current Medicinal

Chemistry (2007) 14: 111263-1275; Sen, Advances in Experimental Medicine and

Biology (2010) 672:316-323; and Damen et al., Journal of Controlled Release (2010)
145:33-39. However, there continues to remain a need to investigate and develop new APPL

systems with improved properties, such as new and improved APPL nucleotide delivery

systems.

Summary
[0005] Described herein are inventive compounds and compositions characterized, in
certain embodiments, by conjugation of various groups, such as lipophilic groups, to an
amino or amide group of an amino acid, a linear or cyclic peptide, a linear or cyclic
polypeptide, or structural isomer thereof, to provide compounds of the present invention,
collectively referred to herein as “APPLs”. Such APPLs are deemed useful for a variety of
applications, such as, for example, improved nucleotide delivery. The subject matter is as
defined in the independent claims 1, 20, 39, 41, and 42, and their dependent claims.
[0006] Exemplary APPLs include, but are not limited to, compounds of Formula (),
(1D, (I1I), (IV), (V), and ( V1), and salts thereof, as described herein:

Z R5 w
R® | _ R* 1
R*—N— m 1 RI
1 R N
— -n

(D (I1)




Claims

What is claimed is:

1. A compound of Formula (I1I):

2 1
R\ R
N..
-
_N\
1 2
RELR Jeam
or salt thereof;
wherein:
pis1;
QisO;
cach instance of R' is a group of formula:
8
/R
i1 —N
AR
R (iv)

wherein L is an optionally substituted alkylene, and
R®and R” are each independently hydrogen, or a group of the formula (i) or (ii);

each instance of R is independently hydrogen, or a group of the formula (i) or (ii);

and
Formulae (i) and (ii) are:
RL)—YRP
g
RI
R
@ R (if)
wherein each instance of formula (i) is independently formula (i-a) or formula (i-b):
Ry R R\
R Rt
(i-a) (i-b);
wherein:

each instance of R’ is independently hydrogen or optionally substituted alkyl;
X is O, S, NR®, wherein R is hydrogen, optionally substituted alkyl, or a nitrogen

protecting group;
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YisO;

RP is hydrogen or an oxygen protecting group; and

RY is optionally substituted Cg.o0 alkyl, optionally substituted Cyp0alkenyl, optionally
substituted Cs 79 alkynyl, optionally substituted heteroCg.p alkyl, optionally substituted hetero
Ce-o alkenyl, or optionally substituted hetero Cs0 alkynyl;

wherein:

optionally substituted refers to a carbon atom of a group which is unsubstituted or
independently substituted with halogen, -CN, —-NO,, -N3, —SO,H, -SO;H, —-OH, —-OR™, —
ONR™),, -NER™),, -NR"™;"X", -N(OR®)R™, -SeH, -SeR™, —-SH, —SR™, —SSR*, —
C(=0)R*, -CO,H, —CHO, —C(OR®),, —CO,R®, —OC(=0)R*™, —OCO,R™, —C(=0)N(R"™),,
OC(=ONR™);, -NR™C(=0)R™, -NR®COR®, -NR"C(=0)N(R™),, —~C(=NR*")R®, -
C(=NR")OR™, —OC(E=NRR™, —OC(=NRPYOR™, —C(=NRPIN(R),, —OC(=NR)NR™),,
~NRPCENRDINR),, —C(EOINRPSOR™, —NR™SOR™, —SO,NR™),, -SO.R™, -
SO,0R™, —0SO,R™, -S(=0)R™, ~OS(=O)R™, —Si(R™), —OSi(R™); —C(=S)N(R"),,
C(=O)SR™, —C(=S)SR™, —SC(=S)SR™, —SC(=0)SR*, —OC(=0)SR™, —-SC(=0)OR™,
SC(=O)R™, ~P(=0)R™, ~OP(=0)R™, ~P(=O)R™), ~OP(=0)(R™);, —OP(=0)(OR*), —
P(=0)N(R™),, —OP(=0),N(R™);, ~P(=0)(NR"®), —OP(=0)(NR""),, -NR"P(=0)(OR*)z,
NRYP(=0)(NR™);, —P(R™), PR*)s, —OPR™);, —OPR™);, -BR™), -B(OR™), -
BR*™(OR®™), C; sp alkyl, C,so alkenyl, Cp 50 alkynyl, C3 14 carbocyclyl, 3—14 membered

heterocyclyl, Cs_14 aryl, and 5—14 membered heteroaryl, wherein each alkyl, alkenyl, alkynyl,
carbocyclyl, heterocyclyl, aryl, and heteroaryl is independently substituted with 0, 1, 2, 3, 4,
or 5 R* groups; or two geminal hydrogens on a carbon atom are replaced with the group =0,
=8, =NN(R"™), =NNRY"C(=0)R* =NNRY™C(=0)OR™ =NNR™S(=0)%R*, =NR™, or
=NOR";

refers to a nitrogen atom of a group which is unsubstituted or independently
substituted with OH, ~OR™, -N(R*), —CN, —C(=0)R™, -C(=0)N(R*);, -CO,R™, ~SO,R™,
—C(=NR"™R®™, —C(=NR™)OR®, —C(=NR)N(R*);, —SO,N(R*);, —-SO,R*, -S0,0R*, —
SOR™, C(=S)N(R*)z, ~C(=0)SR", ~C(=8)SR, P(=0):R", -P(=0}R™)z, —P(=0)2N(R*)z,
—P(=0Q)NR*),, C1_s0 alkyl, Cy_sp alkenyl, C,_so alkynyl, Cs_jo carbocyclyl, 3—14 membered
heterocyclyl, Cg_14 aryl, and 5-14 membered heteroaryl, or two R® groups attached to an N
atom are joined to form a 3—14 membered heterocyclyl or 5-14 membered heteroaryl ring,
wherein each alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl is
independently substituted with 0, 1, 2, 3, 4, or 5 R groups;
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each instance of R* is, independently, sclected from Ci_so alkyl, Cp_so alkenyl, Cy s
alkynyl, Cs_jy carbocyclyl, 3—14 membered heterocyclyl, Cg14 aryl, and 5-14 membered
heteroaryl, or two R™ groups are joined to form a 3-14 membered heterocyclyl or 5-14
membered heteroaryl ring, wherein each alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl,
aryl, and heteroaryl is independently substituted with 0, 1, 2, 3,4, or 5 RY groups;

each instance of R™ is, independently, selected from hydrogen, —OH, —OR™, -
N(R®),, -CN, ~CEOR®, —CEONR™), -COR™ -SOR™ -C(E=ENREOR®, -
CENRSIN(R®Y,, ~SON(R™),, =SOR%, =SO,0R®, —SOR®, ~C(=S)N(R*),, -C(=0)SR®, —
C(=S)SR®, —P(=0)R™, —-P(=0)R™),, -P(=0)N(R*),, —P(=0)YNR*),, C; 5o alkyl, Cp-sp
alkenyl, Cs5p alkynyl, Cs_j¢ carbocyclyl, 314 membered heterocyclyl, Ce-14 aryl, and 5-14
membered heteroaryl, or two R groups are joined to form a 3-14 membered heterocyclyl or
5-14 membered heteroaryl ring, wherein each alkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, and heteroaryl is independently substituted with 0, 1, 2, 3, 4, or 5 R%
groups;

each instance of R® is, independently, selected from hydrogen, Cj_so alkyl, Ch_so
alkenyl, Co_s alkynyl, Cs.19 carbocyclyl, 3—14 membered heterocyclyl, Cg_14 aryl, and 5-14
membered heteroaryl, or two R™ groups are joined to form a 3—14 membered heterocyclyl or
5-14 membered heteroaryl ring, wherein each alkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, and heteroaryl is independently substituted with 0, 1, 2, 3, 4, or 5 R4
groups;

cach instance of R is, independently, selected from halogen, -CN, -NO3, -N3, -SO,H,
—SO;H, —OH, —OR%, ~ON(R™),, ~N(RM,, NERD, X
, N(OR®RY, -SH, -SR*®, -SSR, -C(=0)R*®, —-CO,H, ~CO,R*, —~OC(=0)R*, -OCO,R*, —
CEONRD,, —0CEONRT,, ~NRICE=O)R®, —NRTCOR®, -NRICEONRD,, -
C(ENRMHOR™, —OCENRHRE, ~OC(ENRTHORY, ~C(=ENRONR™),, ~OCENRHNRD,, -
NRICENRHNRS),, -NRISO,R®, -SO,N(R™),, —SO,;R®, —-SO,0R*, ~OSO,R%, —S(=0)R%,
—Si(R*)3, —OSi(R®)3, ~C(=SN(R™);, -C(=0)SR, —C(=S)SR*, —SC(=S)SR*, -P(=0),R*, —
P(=0)R®),, “OP(=0)(R%),, —OP(=0)(OR*),, C1_so alkyl, Cs 5o alkenyl, C» 50 alkynyl, C3_1o
carbocyclyl, 3-10 membered heterocyclyl, Ceyo aryl, 5-10 membered heteroaryl, wherein
each alkyl, alkenyl, alkynyl; carbocyclyl, heterocyclyl, aryl, and heteroaryl is independently
substituted with 0, 1, 2, 3, 4, or 5 R®® groups, or two geminal R substituents can be joined to
form =0 or =S;

each instance of R is, independently, selected from C;_sq alkyl, C;_s50 alkenyl, C; sg

alkynyl, Cs 19 carbocyclyl, Cg.10 aryl, 3—10 membered heterocyclyl, and 3-10 membered

230



heteroaryl, wherein each alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl, and
heteroaryl is independently substituted with 0, 1, 2, 3, 4, or 5 R*® groups;

each instance of R is, independently, selected from hydrogen, Ci_so alkyl, Co-sp
alkenyl, Cy5p alkynyl, Cs_jp carbocyclyl, 3—10 membered heterocyclyl, Cg19 aryl and 5-10
membered heteroaryl, or two R groups are joined to form a 3—14 membered heterocyclyl or
5-14 membered heteroaryl ring, wherein each alkyl, alkenyl, alkynyl, carbocyclyl,
heterocyclyl, aryl, and heteroaryl is independently substituted with 0, 1, 2, 3, 4, or 5 R®®
groups; and

each instance of R is, independently, halogen, -CN, —NO,, -N3, —-SO,H, —SO3;H, —
OH, —OC 5o alkyl, “ON(C_sp alkyl)s, —N(Cj_so alkyl);, —N(Cy.so alkyl);' X", -NH(C)-s0
alkyl), "X, -NHa(C1_s0 alkyl) "X, -NH;'X", -N(OCj.s0 alkyl)(Ci-s0 alkyl), -N(OH)(C1sp
alkyl), -NH(OH), —-SH, —SCjsp alkyl, —SS(Ci-so alkyl), —C(=0)(C;-s¢ alkyl), —CO.H, —
CO4(Ci-50 alkyl), —OC(=0)(Ci-sp alkyl), ~OCO2(Ci-sp alkyl), -C(=O)NH;, -C(=0)N(Cj_so
alkyl),, ~OC(=O)NH(C_sy alkyl), -NHC(=0)( Ci_sp alkyl), -N(C}_s¢ alkyl)C(=0)( Cy-s0
alkyl), ~NHCO(C;_so alkyl), -NHC(=O)N(C;-so alkyl)y, -NHC(=0)NH(C,.5¢ alkyl), -
NHC(=O)NH;, —C(=NH)O(C;.s¢ alkyl),-OC(=NH)(C-sp alkyl), “-OC(=NH)OC,_sy alkyl, —
C(ENHIN(Cyso alkyl)s, ~C(ENHNH(C 5o alkyl), ~C(=NH)NH;,  —OC(=NH)N(C1.50
alkyl,, -OCINH)NH(Ciso alkyl), -OCNH)NH,;, -NHCNH)N(Cys alkyl),, -
NHC(=NI)NH,, ~NHSO»(Cisy alkyl), —SO;N(Cy_sp alkyl)y, ~SONH(Ciso alkyl), —
SO,NH;,-80,C1sp alkyl, —SO,0C,_sp alkyl, —OSO0,C;i s alkyl, -SOC; 4 alkyl, —Si(Ci-sp
alkyl)s, —OSi(Ci¢ alkyl); —C(=S)N(C;.50 alkyl)s, C(=S)NH(C,_so alkyl), C(=S)NH,, —
C(=0)S(Cig alkyl), ~C(=S)SC,¢ alkyl, —SC(=8)SCj-¢ alkyl, —P(=0)(Ci_s0 alkyl), —
P(=0)(Cisp alkyl), —OP(=0)(Ci.s0 alkyl), —OP(=0)OCso alkyl),, Ci-so alkyl, Cyso
alkenyl, Cs.50 alkynyl, Cs-j0 carbocyclyl, Cg1o aryl, 3-10 membered heterocyclyl, 5-10
membered heteroaryl; or two geminal R* substituents can be joined to form =0 or =S;

X 1s a counterion;

a nitrogen protecting group is ~OH, ~OR™, —N(R*),, ~C(=0)R®, -C(=0)NR*),, —
COR™, —SO,R™, -C(=NR"“)R™, —C(=NR*)OR™, —~C(=NR*)N(R*)p, ~SO,N(R**);, ~SO,R",
—SO,0R%, ~SOR™, ~C(=S)N(R*)z, ~C(=0)SR®, —~C(=8)SR®, Cy_jq alkyl, Cy1¢ alkenyl, C,.
10 alkynyl, C349 carbocyclyl, 314 membered heterocyclyl, Cs14 aryl, and 5-14 membered
heteroaryl groups, wherein each alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aralkyl,
aryl, and heteroaryl is independently substituted with 0, 1,2, 3,4, 0r 5 RY groups; and

an oxygen protecting group is ~R™, ~N(R*),, —C(=0)SR*™, —-C(=0)R™, —-CO,R™, —
CEOINR™),, —C(=ENRY)R® —C(=NRPM)ORY, —CENRPINR™),, —S(=0)R™, —-SOR™, —
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Si(R™)3 —P(R*);, —P(R*)3, —P(=0),R™, —-P(=0)(R*),, -P(=0)(OR*), —P(=0);N(R"),, and —
P(=0)(NR"™), wherein at least one instance of R, R®, and R is a group of the formula (i) or
(in).

2. The compound of claim 1, wherein at least one instance of R? is H.

3. The compound of claim 1, wherein R' is a group of formula (iv).

4. The compound of claim 1, wherein L is an unsubstituted alkylene.

5. The compound of claim 1, wherein the group of formula (iv) is of formula:

RG
|
S LN
RT
VS

wherein q is an integer between 1 and 50, inclusive.

6. The compound of claim 1, wherein the group of formula (i) represents a group of

formula (i-a):

R R
gA?LYRP
R
(i-a) .
7. The compound of claim 6, wherein the group of formula (i-a) is a group of formula (i-
al):
Ry R
é4?-"YRF’
RI
(i-al) .
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8. The compound of claim 9, or salt thereof, wherein the group of formula (i-a) is a

group of formula (i-a2):

R: R
E‘ZZ‘YRP
R’ )
(i-a2)
9. The compound of any one of claims 1-6, or salt thereof, wherein the group of formula
(i) is a group of formula (i-b):
RI
R"QbYRP
N
(i-b)
10.  The compound of claim 9, wherein the group of formula (i-b) is a group of formula (i-
b1):
Rr
§7>‘ "
R R _
(i-b1)
11.  The compound of claim 8, or salt thercof, wherein the group of formula (i-b) is a

group of formula (i-b2):
R
YRP
RS RE
(i~b2)
12.  The compound of any one of claims 1-11, or salt thereof, wherein R" is optionally

substituted Cs.20 alkyl.

13. The compound of claim 12, or salt thereof, wherein R is unsubstituted Ce-apalkyl.

14, The compound of any one of claims 1-13, wherein the compound is of formula (III-
c2):

233



RS\N,RT
|
L
HN

6
R\ NH
N—L

R’ (111-¢2)

wherein R® is a group of formula (i) and R’ is a group of formula (i).

15.  The compound of any one of claims 1-14, wherein the compound is of formula:

Re. _R’7

2=

RY (Ili-c2)

wherein R® is a group of formula (ii) and R’ is a group of formula (ii).

16.  The compound of claim 1, wherein the compound is selected from the group

consisting of:

HO CgHy7 ¢
A

I
J
I
O
O
k=]
T
]
1
J
X
o
o
3
T
i
1
!

1 L 1 o 1
-~ | R |_\ |_\
N- N- N
0 0] 0 O 0 O
-N\ ‘ —N\ —N\
R1 ] RZ | p= R‘I i R2 i p, R'1 ] R2 1e
HO CiqHaa- 9 HO_ CazHas- n HQ GisHar 7
\ R N ‘ N 1
—\ N\ N\
N- N- N1
0 0 0 0 O 0
-N\ —N\ -N\
2 2
R' | R |y R' | R |, R' [ R |,
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HO_ CiaHag- .
\ 1
AN
N_
O 0
N
R1 2

\
0O

C9H19—0‘<—\

s

o~ |

R! R2
0
C12"‘25—0‘<j .
"
o
_N\
R’ R?
o)
014H2r0‘<ﬁ -
RT
N—.
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@]
-N\ “N\
L R2 ] p’ R1 ] RZ Je
H % P
013H27—N—<_\ C ] CiqHao—N r
N- N
O 0 O
-N\ =N
R R? b R
CaHW_’\ R
N-—<
o} —0
_N\
2
R R,
CoH1g™\ 1 CioHz—\ R CiiHzz—
N- N- N
9] C 'e) Q (@]
LN —N
1 3 2 1 k 2 i
R" | R® |, R" | R de R
C12H25'—\ R CyzHay— ! CrqHag™\ R
N- N+ N
O @] O @] O O
N N, ~N
2 2 : 2
R'" | R 1o, R' | R J°, and R'" | R

and salts thereof,
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wherein R is selected from the group consisting of:
-H , -CHj;, -CH(CHj3;),, -CH(CH3)(CH,CHjs), -CH2CH(CHj)s,

NH S AN
/RG ) el N
N N “ “N—RS N—?/
) )
R7 2 N:-:/ s RB [
o SV,

kr/o 5\
. Rﬁ v
ORS

RT’N\R6 IIQT

] 3 H]

H | ~
s’N
5\, =, "OR®, and R ,

provided that at least one R! is a group of formula (iv).

17.  The compound of claim 1, wherein the compound is selected from the group

consisting of;

HO
HO
Cotir .
Sri1o~2
N\}/CaHﬂ’
\\OH
R2
\ p—
N..—
O 0
.N\
| R o
CBHW N CgH
— oHig — N
Ho— ) Ho—\
?‘CaHﬂ
OH
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HO
C10H21\_>

N-—_CioHz1
CH

CroHazy
HO—~
-{\0101"21
OH
HO
C12H25‘\>
N——y _CiaHzs
OH
2 2
N“'-\/CMHZQ
\__

K\CMst
CH
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CBH17—.O

CyoHz2r—0
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CyiHazs—0

N
\\\\<0"‘C11 Hag

O
O
p
>
GaqHzg—0
o}
6]
N\
C1 1 H23
Q
CizHzs—0O
N
\L(O—Cu"]zs
@]
9]
CiaHas—0
0]
18]
\
CizHas
o]
CigHr— O
Q,
CizHez—0
Q
CiaHzy
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H
CgHi7—N

Q
CHH-”‘—NH
(9]
HN
\
CgHyr
O
CgH-lg‘—'N
N\\‘“KN—CQ%
L}
0]
P
0 N
CoHg—NH
0
HN
\
CaHig \
H 9 H 0O
C‘\OHZfI_N C11H23“"’N
N
\\\-\?N"CmHm NHN“CnHza
8] 0
0 Q
P P
0 N 0, N
CigHar—NH Cy1Hz3—NH
Q 8]
HN\ HN\
C1QH21 C11H23
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H
Cigtlpy—N

ngN"-CmHQ?

[

Q. N
R
C1 gﬁgs*NH
H
\CwHa?

N

HN-—C14Hze

Y
R\; 8]
O ¢}
N\
R? |
N

G,
CHHZQ“‘E.‘/‘
(&)

HN\
Ciqt

and salts thereof, wherein pis 1.

18.  The compound of claim 1, wherein the compound is selected from the group

consisting of:

O
k(’:aH 7
N
_HO’é\/
stz
NH
HN .
OH

N OH N/Y
CBH”WJ CeHyy CsH”YI CaHyy

HO HO
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HO

oH
\<C‘9H19

CQH1B

HN

243

N
HO N
Colin
“ Collis i
N
HO
[ O
N OoH CoH
oH1e
Cyte CeHie |
7 , HO
on
KC’mHza
o 4V N
HO q
CioHat
N
HO
o]

HO ’
NH
N/\IOH
C11H23\H Cyitles
HO



‘OH
Ciatzs

oH_
\<C\12H25
| /‘\/N 0
] o HO
Caoltas o
' NH
" oH
N
i Cagtlas
9]
O
N o N/\I/OH
H
Cyatas Ciotlzs - 25\(1 o
HO > " |
on
OH
/\\/N - 0 HO/{\/N 1
HO CyaHar o
N
i HO
O
Q
N/\I/OH : N/ﬁ/OH
CasH
Ciatlzr Ciatlar ) 27\’/' o
HO ? " |
OHC H
‘SGMHZS K\“ )
/]\/N Q HO/[\\/N I
HO 014H29 CMHZB
N
il HO
O

Cyatas

o
=
T
2
o
T
o

N/\TOH
C 14H2_9 7) o

244



. HN
Cattes 0
e
g Prvia-
o /012H25
|
oH ©Q
M\NH
HN
0 HOTCW"”‘Z‘
N
\\(ngH‘M
cKT-E12
oH >
O
NH
HN
HO
O HO

Crotizt

HN

\\(Cm\"ﬂ
c‘(K-E12

NH

cKG-E12
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k(c' 1 0H21

Hoj/

cLKE12

C\(}HZ‘\

C10H21

OH



0 O

HO
S

O HN
o) Hoj/cmHz1 o) Hoj/C19H21
N N

CioHzq CigHa1

cDK-E12 cMK-E12

OH ) OH
O O
f\ j/Cme 0 j/Cme
C10H21 C10H21
cKV-E12 cAK-E12
OH , OH ,
O
SH O HoN O
H/U\NH NH
HN HN
o) HOj/CmH21_ s) HO:I/C10H21
N N
C1oH21 CioH24
cCK-E12 cQK-E12
OH , OH ,
O
NH
HN
O Hoj/C1OH21
N
CioHz4
cFK-E12
OH
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HN

0

5
X
m
-

N
<
<
S
=

CipHy,

CEK-E12

OH , OH ,
9] O

\/g/“\w H /\KLK

HO NH
HN HN
o} Hoj/cmﬁ21 o) Hoj/c1 oHaq
N N
CioHay ~C1oHy,
clK-E12 CSK-E12
OH , OH ,
and salts thereof,
19. The Compound of claim 18, Wherein the Compound ig
OH
%010"'21
HO NN o)
CioHy
NH
HN
o}

Or salt thereof
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20. A composition comprising a compound of any one of claims 1-19, or salt thereof, and

an excipient.

21.  The composition of claim 20, wherein the composition is a pharmaceutical
composition, a cosmetic composition, a nutraceutical composition, or a composition with

non-medical application.

22.  The composition of claim 21, wherein the composition with non-medical application
is an emulsion or emulsifier useful as a food component, for extinguishing fires, for

disinfecting surfaces, or for oil cleanup.

23.  The composition of claim 21, wherein the composition is a pharmaceutical

composition.
24.  The composition of claim 20, wherein the composition further comprises cholesterol.

25.  The composition of claim 20, wherein the composition further comprises a PEGylated

lipid.
26.  The composition of claim 20, wherein the composition further comprises a
phospholipid.

27.  The composition of claim 20, wherein the composition further comprises an

apolipoprotein.
28.  The composition of claim 20, wherein the composition further comprises an agent.
29.  The composition of claim 28, wherein the agent is an organic molecule, inorganic

molecule, nucleic acid, protein, peptide, polynucleotide, targeting agent, an isotopically
labeled chemical compound, vaccine, an immunological agent, or an agent useful in
bioprocessing; wherein:

a targeting agent is an agent that targets a particular cell, and is selected from the
group consisting of glycoproteins, lipids, antibodies, fragments of antibodies, low-density
lipoproteins, transferrin, gpl20 envelope protein of the human immunodeficiency virus,

carbohydrates, receptor ligands, sialic acid, and aptamers;
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an immunological agent is an agent useful in the treatment of cancer and/or

autoimmune disorders; and
an agent useful in bioprocessing is an agent useful in maintaining a cell’s health

and/or growth, and/or in the cell’s bioprocessing of a commercially useful chemical or fuel.

30.  The composition of claim 29, wherein the agent is a polynucleotide, and the

polynucleotide is DNA.

31.  The composition of claim 29, wherein the agent is a polynucleotide, and the

polynucleotide is RNA.

32. The composition of claim 31, wherein the RNA is RNA{, dsRNA, siRNA, shRNA,
miRNA, or antisense RNA.

33.  The composition of claim 29, wherein the agent is a polynucleotide, and the

polynucleotide encodes a protein or peptide.

34.  The composition of claim 29, wherein the agent and the compound are not covalently

attached.

35.  The composition of any one of claims 20 to 34, wherein the composition is in the

form of a particle.

36.  The composition of claim 35, wherein the particle is a nanoparticle or microparticle.

37.  The composition of claim 35, wherein the particle is a micelle, liposome, or lipoplex.
38.  The composition of claim 35, wherein the particle encapsulates an agent.

39. A method of screening a compound library, the method comprising:

providing a plurality of different compounds of any one of claims 1-20, or salts
thereof; and

performing at least one assay with the compound library to determine the presence or

absence of a desired property.
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40.  The method of claim 39, wherein the desired property is solubility in water, solubility
at different pIH, ability to bind polynucleotides, ability to bind heparin, ability to bind small
molecules, ability to bind protein, ability to form microparticles, ability to increase
tranfection efficiency, ability to support cell growth, ability to support cell attachment, ability
to support tissue growth, and/or intracellular delivery of the compound and/or an agent

complexed or attached thereto to aid in bioprocessing.

41.  Use of a composition of any one of claims 20-38 or a compound of any one of claims
1 to 19 in the manufacture of a medicament for treating a disease, disorder, or condition from
which a subject suffers, wherein the disease, disorder, or condition is selected from the group
consisting of proliferative disorders, inflammatory disorders, autoimmune disorders, painful

conditions, liver diseases, and familial amyloid neuropathies.

42, An in vitro method of delivering a polynucleotide to a biological cell, comprising;:
providing a composition of any one of claims 20-38 and a polynucleotide; and
exposing the composition to the biological cell under conditions sufficient to facilitate

delivery of the polynucleotide into the interior of the biological cell.

43.  The method of claim 42, wherein the polynucleotide is DNA.

44,  The method of claim 42, wherein the polynucleotide is RNA.

45. The method of claim 44, wherein the RNA is RNAi, dsRNA, siRNA, shRNA,
miRNA, or antisense RNA.

46.  The method of claim 45, wherein upon delivery of the RNA into the cell, the RNA is

able to interfere with the expression of a specific gene in the bioclogical cell.
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