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1. General Remarks

"H NMR spectra were recorded on a Bruker DPX-500 and a Bruker DPX-400 in the deutered solvents
indicated at 298 K. Chemical shifts for proton and carbon spectra were reported on the o scale in ppm
and were referenced to residual non-deuterated solvent. All coupling constants (J values) were
measured in Hz.

Low-resolution mass spectra were recorded on a VG Platform Quadrupole Electrospray Ionisation
mass spectrometer. High-resolution electrospray mass spectra were recorded on a Bruker Apex III FT-
ICR mass spectrometer.

IR spectra were recorded on a Bio-Rad ATR FT-IR with a golden gate accessory.

UV/VIS spectra were recorded on a Hewlett Packard HP8452A diode array spectrophotometer.

Thin layer chromatography (TLC) plate was visualised by UV light and/or stained with ninhydrin (0.3
% ninhydrin in n-butanol and 3% acetic acid) or permanganate solutions (KMnO4 (3 g), K,COs (20 g),
5 % aq. NaOH solution (5 mL) and H,O (300 mL)).

Presence/absence of free primary amines on resin-bound compounds was determined using a ninhydrin
test.

Column chromatography was carried out on Sorbsil C60, 40-60 mesh silica.

Analytical RP-HPLC was performed on a HP1100 system equipped with a Phenomenex Prodigy Cis
reverse phase column (150 x 4.6 mm i.d.) eluting with a gradient of water/TFA (0.1%) to MeCN/TFA

(0.04%) over 20 minutes with a flow rate of 1 mL/min.
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2. Synthesis of Dde-protected linkers (3a,b and 4a,b)
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2.1. Synthesis of SP1 and SP2

A solution of DdeOH (5g, 27 mmol) in DCM (5 mL) was added dropwise to a stirred solution of
diethylenetriamine 1a (1.34 g, 13 mmol) in DCM (10 mL). The reaction mixture was stirred for 6 h.
The progress of the reaction was monitored by TLC (DCM/MeOH 9:1). After completion, the solvent
was evaporated. The crude product 2a was dissolved in DCM (5 mL) and either succinic anhydride (1.3
g, 13 mmol) or maleic anhydride (1.29 g, 13 mmol) in DCM (5 mL) was added. The resulting mixture
was stirred for 8 h. The solvent was evaporated and the crude product purified by column
chromatography (DCM/MeOH 15:1 as an eluent) to afford compound 3a (3.3 g, 92%) or 4a (3.4 g,
94%) as light yellow solids.

N,N-Bis-(2-[1-(4,4-dimethyl-2,6-dioxo-cyclohexylidene)ethylamino]ethyl)succinamic acid (SP1) R,
= 0.6 (DCM/MeOH 9:1); m.p.= 65-68° C; IR: v (cm™) = 2929 (O-H), 1725 (C=0), 1634 (C=C); NMR
'H (500 MHz, CDCl3) 8: 3.64-3.68 (m, 6H), 3.55-3.58 (m, 2H), 2.67-2.70 (m, 2H), 2.60-2.63 (m, 2H),
2.54 (s, 3H), 2.51 (s, 3H), 2.36-2.30 (m, 8H), 0.99 (s, 12H); HPLC/ELSD 3.741 min (100%); MS
(ES"): m/z (%): 532.2 (100) [M+H]"; HRMS (+VE DAB) calcd for CagH4oN307 532.3022 ([M+H]"),
mass found m/z: 532.3022
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N,N-Bis-(2-[1-(4,4-dimethyl-2,6-dioxo-cyclohexylidene)ethylamino]ethyl)maleamic acid (SP2) R,=
0.76 (DCM/MeOH 4:1); m.p.= 78° C; IR v (cm™) = 2929 (O-H), 1714 (C=0), 1632 (C=C); '"H NMR
(500 MHz, CDCl3) 8: 6.60 (d, J = 12.0 Hz, 1H), 6.11 (d, J = 12.0 Hz, 1H), 3.71-3.75 (m, 2H), 3.62-
3.66 (m, 4H), 3.54-3.60 (m, 2H), 2.53 (s, 3H), 2.49 (s, 3H), 2.32 (s, 4H), 2.31 (s, 4H), 0.98 (s, 6H),
0.97 (s, 6H); HPLC/ELSD 3.65 min (100%); MS (ES"): m/z (%): 530.2 (100) [M+H]"; HRMS (+VE
DAB) calcd for CysH49N307 530.2866 ([M+H]+), mass found m/z: 530.2867

2.2. Synthesis of SP3 and SP4

A solution of DdeOH (5g, 27 mmol) in DCM (5 mL) was added dropwise to a stirred solution of
norspermidine 1b (1.71 g, 13 mmol) in DCM (10 mL). The reaction mixture was stirred for 6 h . The
progress of the reaction was monitored by TLC (DCM/MeOH 9:1). After completion, the reaction the
solvent was evaporated. The crude product 2b was dissolved in DCM (5 mL) and either succinic
anhydride (1.3 g, 13 mmol) or maleic anhydride (1.29 g, 13 mmol) in DCM (5 mL) was added. The
resulting mixture solution was stirred for 8 h at room temperature. The solvent was evaporated and the
crude products were purified by column chromatography (DCM/MeOH 20:1 as an eluent) to afford
compounds 3b (3.6 g, 93%) or 4b (3.5 g, 91%) as light yellow solids.

N,N-Bis-(2-[1-(4,4-dimethyl-2,6-dioxo-cyclohexylidene)ethylamino]propyl)succinamic acid (SP3)
R;=0.45 (DCM/MeOH 9:1); m.p.68-70° C; IR v (cm™) = 2929 (O-H), 1725 (C=0), 1634 (C=C); 'H-
NMR (500 MHz, CDCl3) &: 2.63-2.67 (m, 2H), 2.53 (s, 3H), 2.49 (s, 3H), 2.32 (s, 4H), 2.31 (s, 4H),
1.85-2.05 (m, 6H), 3.34-3.44 (m, 8H), 0.98 (s, 6H), 0.97 (s, 6H); HPLC/ELSD 3.93 min (100%); MS
(ES): m/z (%): 560.2 (100) [M+H]"; HRMS (+VE DAB) calcd for C30H4sN307 560.3336 ([M+H]"),
mass found m/z: 560.3336.

N,N-Bis-(2-[1-(4,4-dimethyl-2,6-dioxo-cyclohexylidene)ethylamino] propyl)maleamic acid (SP4)
(4b) Ry= 0.4 (DCM/MeOH 4:1); m.p. 48-50° C; IR v (em™) = 2956 (O-H), 1707 (C=0), 1637 (C=C);
'H-NMR (500 MHz, CDCl3) &: 6.57 (d, J = 12.0 Hz, 1 H), 6.21 (d, J = 12.0 Hz, 1 H), 3.50-3.58 (m,
6H), 3.42-3.46 (m, 2H), 2.54 (s, 6H), 2.36 (d, 4H), 2.34 (d, 4H), 1.97-2.04 (m, 4H), 1.02 (s, 6H), 1.00
(s, 6H); HPLC/ELSD 3.897 min (100%); MS (ES"): m/z (%): 558.2 (100) [M+H]"; HRMS (+VE
DAB) calcd for C30H44N307558.3179 ([M+H]+), mass found m/z: 558.3175.
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3. Solid-phase synthesis of arginine-containing double-tailed cationic lipids

The combinatorial strategy followed to synthesise the 60-member library is summarised below:
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3.1. Coupling of Rink Linker to polystyrene resin

H2N4® H4® —
p— HoN .
MeO OMe O/\[]/N 2 RINK
0]

Fmoc-Rink-Amide Linker (3 eq., 0.3 mmol) was dissolved in DCM/DMF (2:1, 1.5 mL). DIC (3 eq.,
0.3 mmol) and HOBt (3 eq., 0.3 mmol) were added and the mixture was stirred for 5 min before
addition to aminomethyl polystyrene resin (loading 1.60 mmol/g, 1% DVB crosslinking, 100-200
mesh). The reaction mixture was microwave-irradiated at 60 °C for 20 min after which the resin was
washed with DCM, DMF, MeOH, DMF and DCM (3 x 2 mL each). Next, the resin was treated with 20
% piperidine in DMF (2x 10 min) and the resin was subsequently washed with DCM, DMF, MeOH,
DMF and DCM (3 x 2 mL each).

3.2. Synthesis of arginine scaffold resins

(0]
H
o F Q@
J/ n=1,2,3

Pbf—N"~ “NH
H

HN—| RINK HQ

HN
R1-3

Mono-arginine scaffold resin (n=1) was synthesised by the coupling to the Rink resin with a solution of
Fmoc-L-arginine(Pbf)-OH (3 eq., 0.3 mmol), DIC (3 eq., 0.3 mmol) and HOBt (3 eq., 0.3 mmol) in
DMF/DCM (2:1, 1.5 mL). The mixture was microwave-irradiated at 60 °C for 20 min. The resulting
Fmoc-protected resin was washed with DCM, DMF, MeOH, DMF and DCM (3 x 2 mL each) and then
treated with a solution of 20 % piperidine in DMF (2 x 10 min) and washed with DCM, DMF, MeOH,
DMF and DCM (3 x 2 mL each). Repetition of this synthetic method afforded di- and tri-arginine

scaffold resins (n=2 and n=3).
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3.3. Coupling of linkers to (Arg), scaffold resins
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Arginine scaffold resins R1-3 were reacted with Dde-protected polyamine linkers SP1-4 (3 eq., 0.3
mmol) using DIC (3 eq., 0.3 mmol) and HOBt (3 eq., 0.3 mmol) in DMF/DCM (2:1, 1.5 mL). The

5 suspensions were microwave-irradiated at 60 °C for 20 min and washed with DCM, DMF, MeOH,
DMF and DCM (3 x 2 mL each). The resulting resins were treated with a solution of 5% hydrazine in
DMF for 2 h and washed with DCM, DMF, MeOH, DMF and DCM (3 x 2 mL each).
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3.4. Coupling of fatty acids to linker-(Arg), scaffold resins

SP1,3-R1-3 SP2,4-R1-3

HN n= 1 HN n=1,2,3
m=1 m=1,2
F>bf—N’l§ NH F>bf—H/g NH
i 7 R = 7 R
i !
: ¥ =R? # =R4!
! i

________________________________________________________________________________

5 Each of the polyamine resins synthesised above were split into five equal portions and reacted with a
fatty acid (palmitic, stearic, oleic, arachidonic or lignoceric acid, 3 eq, 0.3 mmol) using DIC (3 eq, 0.3
mmol) and HOBt (3 eq, 0.3 mmol) in DMF/DCM (2:1, 1.5 mL). The suspensions were microwave-
irradiated at 60 °C for 20 min and the resulting resins were washed with DCM, DMF, MeOH, DMF
and DCM (3 x 2 mL each) and dried under vacuum.

10
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3.5. Cleavage of cationic lipids from the resins.
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5  The resins were pre-swollen for 15 min in DCM and filtered. A solution of TFA/TIS/H,0 (95:2.5:2.5, 2
mL) was added to the resins and the suspensions were shaken for 2 h. The solvents were removed in
vacuo. The resulting products were redissolved in DCM (~0.5 mL) and precipitated with cold Et,O.
The resulting suspensions were centrifuged (8000 rpm for 6 min) and the solvent was removed using a

pipette. If a clear precipitate was not formed immediately, the mixtures were kept at -18 °C for 1-6 h
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prior to centrifugation. The desired products were further dried under vacuum for 2 h.
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3.6. Synthesis of lipopeptides SP1-R2 with C14, C15 and C17 fatty acids

The lipopeptides C14-SP1-R2, C15-SP1-R2 and C17-SP1-R2 were synthesised by the sam e solid-
phase method as described above for the exception that Oxyma was used a coupling additive instead of
HOBt. The compounds were synthesised starting with 0.48 mmol of resin which was later split into

5  three equal parts theoretically yielding 0.16 mmol of each lipopeptide.
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Table S1 Cationic lipids generated.

®
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4. General protocol for lipoplex preparation

Cationic lipopeptides were dissolved in ethanol (I mM) and stored at -20 °C. The corresponding
quantities of cationic lipopeptide (N/P ratios 1:5 and 1:10, using 0.2 png of DNA per experiment) were
mixed at 1:1 molar ratio with DOPE (10 mg/mL in CHCI;) in an eppendorf tube and the organic
solvent removed by evaporation at 37 °C. The resultant lipid films were hydrated with 15 puL of PBS.
The solutions were vortexed (10 s) and incubated at ambient temperature for 20 min. 5 pL of plasmid
DNA (0.04 mg/mL in water) was subsequently added and the solution vortexed (10 s). The lipoplexes

were incubated at room temperature for 20 min before being used.
5. DNA Transfection assays
5.1 Transfection of pEGFP-C1 into HeLa cells

HeLa cells cells were grown in RPMI supplemented with 4 mM glutamine, 10% FCS and 100 units/ml
penicillin/streptomycin until 80% confluence. The cells were then suspended using trypsin/EDTA,
counted, and 2x10” cells in 150 pL of media per well were seeded into 96 well plates and incubated
overnight. The different lipoplex formulations were added to the wells. Each experiment was
performed in triplicate, using Lipofectamine™ 2000 (Invitrogen) as a positive control and untreated
cells as a negative control. After two days incubation at 37 °C and 5% CO, (the change of media after
transfection was not necessary), the green fluorescent protein (GFP) expression (consequence of
transfecting the pEGFP-C1) was visualised using a fluorescent microscope (Leica) and measured with
a microplate reader (BioTek FLx80Omicroplate reader: 485/20 excitation, 530/25 emission). Hit
formulations were further analysed by flow cytometry. For the analysis with BD FACSaria flow
cytometer, the cells were washed twice with PBS, detached with trypsin/EDTA, harvested with 2%
ferum bovine serum (FBS) in PBS, centrifuged and resuspended with 2% FBS in PBS. Transfection
efficiency was measured as percentage of cells expressing EGFP. Table S2-4 shows the fluorescence
analysis (microplate reader) of HelLa cells 48 h after transfection with a GFP-reporter plasmid

complexed with the lipopeptides.

Hits were also analyzed using flow cytometry (results expressed as a percentage of transfected cells)

and tested against the HEK293 cell line.
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Fig S1 Transfection results with R1 lipopeptides.
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Compound

Fig S2 Transfection results with R2 lipopeptides.
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10

Fig S3 Transfection results with R3 lipopeptides.
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5.2 Transfection of pEGFP-C1 into HeLa and HEK293T cells with hit lipopeptides

HeLa and HEK293T cells cells were grown in RPMI and DMEM, respectively, supplemented with 4
mM glutamine, 10% FCS and 100units/ml penicillin/streptomycin, until 80% confluence. Experiments
were performed with hit compound P*-SP1-R2 (C16 in Fig S4) and newly synthesised derivatives
C14-SP1-R2, C15-SP1-R2 and C17-SP1-R2 as described in section 5.1 and analysed by flow
cytometry (Fig S4).

500 -
o HEK293T
450 O Hela

R

300 -

FITC

250 +

200 ~

150 T

cells LPF2000 c17 C16 C15 C14

Fig S4 Transfection results with selected compounds (y-axis= mean fluorescence in FITC channel).

5.3. Cell viability assay of transfected cells

Twenty-four hours after the addition of transfection agents, cell viability was measured using an MTT
cell proliferation assay (LGC Promochem, Middlesex, UK; absorbance was read at 570 nm), according
to the manufacturer’s instructions. Results indicated that none of the compounds were toxic (>90% cell

viability) at the concentration used for transfection (N/P ratios 1:5 and 1:10).
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6. Particle Size Measurements

Complexes of P>-SP1-R2 / DOPE (1:1) and pEGFP-C1 at N/P ratio 10 were analysed by dynamic light

scattering using a Zetasizer ZS (Malvern Ltd).

Procedure: Lipoplexes (P>-SP1-R2 (N/P 10), DOPE (1:1 molar ratio), and 2 pg of pDNA in a total
volume of 100 pL of PBS) were prepared as described above and then diluted with 0.9 mL of either
PBS or RPMI media containing 10% foetal bovine serum. Formulations were incubated at rt for 30 min
prior to analysis. Folded capillary cells (Malvern Ltd) were loaded with each formulation (1 mL)

following the procedure described by the supplier and particle size distribution was determined using a

Zetasizer ZS. All experiments were analysed in triplicate.

Particle size measurements in PBS (Fig S5) showed a main signal of 424 nm in diameter with a peak

width of 189 nm. In the presence of serum (Fig S6), particles increased to 491 nm (peak width of 158

nm).
Size Distribution by Intensity
Peak 1
12 ~
10
R 8
P 1
8 1
€ 4 H
= 7] / Peak 2
2 /’ A\
0.1 1 10 100 1000 10000
Size (d.nm)
Diam. {rnm) % Intensity Width (nm)
Z-Average (d.nm): 3703 Peak 1: 4239 956 189.0
Pdi: 0.253 Peak 2: 4775 4.4 7361
Intercept: 0.847 Peak 3: 0.000 0.0 0.000

Figure S5. Representative particle size distributions of P>-SP1-R2 / DOPE (1:1) complexed with

pEGFP-CI at N/P 10 in PBS.
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Size Distribution by Intensity

8 | Peak 1
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2 P \ |
/ i \ / \ f
L / / \ /
/// / /
0.1 1 10 100 1000 10000
Size (d.nm)
Diam. {nm) % Intensity Width ()
Z-Average (d.nm): 19568 Peak 1: 4907 e 157.8
Pdl: 0.378 Peak 2: 11.13 7 3929
Intercept: 0.853 Peak 3: 45.80 28.0 17.82

Figure S6. Representative particle size distributions of P-SP1-R2 / DOPE (1:1) complexed with
pEGFP-C1 at N/P 10 in serum-containing media. Please note that peaks 2 and 3 are signals from the

5 serum.
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7. MS spectra and HPLC trace of P>-SP1-R2

M3 Spectrum

*MSD1 SPC, time=0.795:0.851 of CACHEM32\T\DATAILCMS 2011-08-30 MS 121841001-0701.D
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5  Figure S7. ESI mass spectra (positive mode) for the most active compound P°-SP1-R2.
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Figure S8. ELDS-HPLC chromatogram for the most active compound P>-SP1-R2.
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8. Characterisation of cationic lipids.
8.1. IR, H-NMR and MS characterisation of 60-member library of lipo-peptides.

4-(N,N-Bis-[2-(palmitoylamido)ethyl]amino)-succinyl-L-argininamide, TFA salt (PZ-SPI-RI)

Yield: 63 mg. IR v (cm™): 3291, 3194 (N-H), 2917 (C-H), 1627 (C=0), 1543 (N-H). "H NMR (360
MHz, de-DMSO) 6: 8.22-6.53 (m, 8H), 4.27-4.02 (m, 2H), 3.85-3.03 (m, 8H), 2.45-2.17 (m, 6H), 2.12-
1.94 (m, 4H), 1.80-0.98 (m, 54H), 0.85 (t, J = 7 Hz, 6H); MS (ES"): m/z (%): 835.6 (100). HRMS
calcd for C46HooNgOs 835.7107 ([M+H]+), mass found m/z: 835.7083.

4-(N,N-Bis-[2-(stearylamido)ethyl]amino)-succinyl-L-argininamide, TFA salt (SZ-SPI-RI)

H
(0] (0] N
H \ﬂ/\/\/\/\/\/\/\/\/
0 y J T
CF3COO HoN N
° N
HN HN\H/\/\/\/\/\/\/\/\/

@

HZNANHZ o

Yield: 79 mg. IR v (cm™): 3293, 3195 (N-H), 2916 (C-H), 1639 (C=0), 1549 (N-H). "H NMR (360
MHz, d-DMSO) ¢&: 8.20-6.51 (m, 8H), 5.78 (s, 1H), 5.01-4.11 (m, 2H), 3.37-3.02 (m, 8H), 2.47-2.17
(m, 6H), 2.13-1.98 (m, 4H), 1.80-1.72 (m, 2H), 1.71-1.13 (m, 56H), 0.85 (t, J= 6.5 Hz, 6H); MS (ES"):
m/z (%): 891.7 (100) [M+H]". HRMS calcd for CsoHosNgOs 891.7733 ([M+H]"), mass found m/z:
891.7716.
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4-(N,N-Bis-[2-(oleoylamido)ethyl]amino)-succinyl-L-argininamide, TFA salt (OZ-SPI-RI)
0
N \[]/\/\/\/E/\/\/\/\
!
N

o 0
N
HoN N
o N

PNC © o)

HoN NH, CF3;COO0

Yield: 117 mg. IR v: 3342, 3209 (N-H), 2928 (C-H), 1627 (C=0), 1551 (N-H) cm™. "H NMR (360
MHz, CDCl;) & 9.59-9.20 (br s, 5H), 8.08-6.26 (m, 8H), 5.34-5.20 (m, 1H), 5.03-4.91 (m, 1H), 4.39-
4.19 (m, 1H), 3.64-2.98 (m, 6H), 2.73-2.39 (m, 6H), 2.23-1.79 (m, 4H), 1.70-0.92 (m, 54H), 0.91-0.73
(m, 6H); MS (ES™): m/z (%): 443.2 (100) [M+2H]*".

4-(N,N-Bis-[2-(arachidoylamido)ethyl]amino)-succinyl-L-argininamide, TFA salt (A’-SP1-R1)

Yield: 88 mg. IR v: 3294, 3198 (N-H), 2916 (C-H), 1638 (C=0), 1555 (N-H) cm™. 'H NMR (360
MHz, CDCls) ¢: 8.10-7.38 (m, 6H), 7.18-6.46 (m, 6H), 5.61-5.25 (m, 4H), 4.34-4.21 (m, 1H), 3.68-
3.10 (m, 8H), 2.76-2.41 (m, 6H), 2.31-2.10 (m, 4H), 1.37-0.96 (m, 64H), 0.87 (t, J = 6.5 Hz, 6H); MS
(ES"): m/z (%): 947.8 (80) [M+H]". HRMS calcd for Cs4H,osNsOs 947.8358 ([M+H]"), mass found
m/z: 947.8340.
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4-(N,N-Bis-[2-(lignocerylamido)ethyl]amino)-succinyl-L-argininamide, TFA salt (LZ-SPI-RI)

Yield: 96 mg. IR v: 3294, 3204 (N-H), 2916 (C-H), 1640 (C=0), 1550 (N-H) cm™. 'H NMR (500
MHz, d-DMSO) & 8.20-6.52 (m, 8H), 5.81 (s, 1H), 5.03-4.12 (m, 2H), 3.37-3.05 (m, 8H), 2.50-2.18
(m, 6H), 2.15-1.95 (m, 4H), 1.85-1.13 (m, 82H), 0.86 (t, J = 7 Hz, 6H); MS (ES"): m/z (%): 1059.9
(100) [M+H]". HRMS caled for CH;2:N5Os 529.9803 ([M+H]"), mass found m/z: 529.9814.

4-(N,N-Bis-[2-(palmitoylamido)ethyl]amino)-maleyl-L-argininamide, TFA salt (PZ-SPZ-RI)

HN
Ao ©
H,N”SNH,  CF3CO0

Yield: 99 mg. IR v: 3292, 3191 (N-H), 2917 (C-H), 1633 (C=0), 1547 (N-H) cm™. '"H NMR (360
MHz, dg-DMSO) &: 8.49-6.40 (m, 8H), 5.01-4.86 (m, 1H), 4.71-4.46 (m, 1H), 4.47-2.94 (m, 9H), 2.11-
1.94 (m, 4H), 1.83-1.00 (br s, S6H), 0.85 (t, J = 7 Hz, 6H); MS (ES"): m/z (%): 883.7 (100) [M+H]".
HRMS calcd for C46HggNgOs 416.8472 ([M+2H]2+), mass found m/z: 416.8460.
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4-(N,N-Bis-[2-(stearylamido)ethyl]amino)-maleyl-L-argininamide, TFA salt (SZ-SPZ-RI)

I

N
® Q
HoN NH2 CF3;COO
Yield: 76 mg. IR v: 3284, 3195 (N-H), 2918 (C-H), 1635 (C=0), 1548 (N-H) cm™. 'H NMR (360
MHz, de-DMSO) & 8.45-6.60 (m, 8H), 5.92-2.96 (m, 11H), 2.37-2.24 (m, 2H), 2.14-1.93 (m, 4H),

1.83-1.00 (br s, 64H), 0.84 (t, J= 7 Hz, 6H); MS (ES"): m/z (%): 889.6 (100) [M+H]". HRMS calcd for
CsoHogNsOs 444.8785 ([M+2H]>"), mass found m/z: 444.8796.

4-(N,N-Bis-|2-(oleoylamido)ethyl]amino)-maleyl-L-argininamide, TFA salt (OZ-SPZ-RI)

(0]
Lt aub ol
o o J\/\/\/\/A/\/\/\/
N
H
HN
A.@

Yield: 100 mg. IR v: 3284, 3194 (N-H), 2924 (C-H), 1633 (C=0), 1550 (N-H) em™". "H NMR (360
MHz, CDCl;) & 8.48-6.26 (m, 12H), 5.34-5.20 (m, 1H), 5.03-4.94 (m, 1H), 4.39-4.24 (m, 1H), 3.64-
2.39 (m, 12H), 2.43-0.91 (m, 60H), 0.91-0.73 (m, 6H); MS (ES): m/z (%): 444.2 (100) [M+2H]*".
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4-(N,N-Bis-[2-(arachidoylamido)ethyl]amino)-maleyl-L-argininamide, TFA salt (AZ-SPZ-RI)

HN

@ ©
HoN NH2 CF3COO
Yield: 91 mg. TR v: 3339, 3197 (N-H), 2917 (C-H), 1638 (C=0); 1548 (N-H) cm™. 'H NMR (360

MHz, d-DMSO) & 8.42-6.37 (m, 9H), 5.61-2.92 (m, 8H), 2.69-2.61 (m, 2H), 2.31-2.10 (m, 2H), 2.11-
1.96 (m, 4H), 1.85-0.96 (m, 72H), 0.85 (t, J = 7 Hz, 6H); MS (ES"): m/z (%): 945.7 (100) [M+H]".

4-(N,N-Bis-[2-(lignocerylamido)ethyl]amino)-maleyl-L-argininamide, TFA salt (LZ-SPZ-RI)

HoN NWN\L o
H

HN

Lo

Yield: 92 mg. IR v: 3292, 3194 (N-H), 2916 (C-H), 1635 (C=0), 1548 (N-H) cm™. 'H NMR (360
MHz, d¢-DMSO) & 8.68-6.51 (m, 9H), 4.74-3.79 (m, 9H), 3.18-3.06 (m, 2H), 2.11-2.03 (m, 4H), 1.80-

1.64 (m, 2H), 1.62-1.37 (m, 6H), 1.27-1.01 (m, 80H), 0.85 (t, J = 6.5 Hz, 6H); MS (ES"): m/z (%):
1057.8 (100) [M+H]".
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4-(N,N-Bis-[2-(palmitoylamido)propyl]amino)-succinyl-L-argininamide, TFA salt (PZ-SP3-R1)
0]

Yield: 147 mg. IR v: 3310, 3219 (N-H), 2916 (C-H), 1637 (C=0), 1551 (N-H) cm™. "H NMR (360
MHz, d¢-DMSO) &: 8.32-6.88 (m, 7H), 4.26-4.11 (m, 1H), 3.33-3.18 (m, 4H), 3.17-3.06 (m, 4H), 3.04-
2.96 (m, 2H), 2.94-2.90 (m, 2H), 2.78-2.75 (m, 2H), 2.16-1.97 (m, 9H), 1.80-1.62 (m, 2H), 1.61-1.40
(m, 6H), 1.35-1.17 (m, 52H), 0.92-0.84 (m, 6H); MS (ES"): m/z (%): 863.7 (100) [M+H]". HRMS
calced for C43HosN3Os 863.7420 ([M+H]+), mass found m/z: 863.7427.

4-(N,N-Bis-[2-(stearylamido)propyl]amino)-succinyl-L-argininamide, TFA salt (SZ-SP3-R1)

Yield: 73 mg. IR v: 3309, 3196 (N-H), 2916 (C-H), 1637 (C=0), 1550 (N-H) cm™. 'H NMR (500
MHz, ds-DMSO) &: 8.25-6.91 (m, 7H), 5.08-3.73 (m, 5H), 3.29-3.17 (m, 4H), 3.01-2.95 (m, 2H), 2.92-
2.89 (m, 2H), 2.72-2.59 (m, 2H), 2.44-2.29 (m, 4H), 2.11-1.99 (m, 5H), 1.81-1.62 (m, 4H), 1.60-1.43
(m, 4H), 1.34-1.16 (m, 56H), 0.91-0.84 (m, 6H); MS (ES"): m/z (%): 919.7 (100) [M+H]". HRMS
caled for Cs,H;0,NgOs 919.8046 ([M+H]"), mass found m/z: 919.8011.
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4-(N,N-Bis-[2-(oleoylamido)propyl]amino)-succinyl-L-argininamide, TFA salt (OZ-SP3-R1)
(0]

HN)I\/\/V\W

Yield: 100 mg. IR v: 3343, 3202 (N-H), 2926 (C-H), 1623 (C=0), 1549 (N-H) cm™. "H NMR (360
MHz, ds-DMSO) & 9.40-8.91 (br s, 2H), 8.10-6.02 (m, 5H), 5.29-5.20 (m, 4H), 5.01-4.88 (m, 1H),
4.32-4.13 (m, 4H), 3.43-2.75 (m, 4H), 2.69-2.37 (m, 6H), 2.20-1.94 (m, 12H), 1.84-0.87 (m, 52H),
0.86-064 (m, 6H); MS (ES"): m/z (%): 915.8 (100) [M+H]". HRMS calcd for Cs;HogNgOs 915.7733
(IM+H]"), mass found m/z: 915.7731.

4-(N,N-Bis-[2-(arachidoylamido)propyl]amino)-succinyl-L-argininamide, TFA salt (A’-SP3-R1)
(0]

HNJ\/\/\/\/\/\/\/\/\/\

Yield: 80 mg. IR v: 3308, 3206 (N-H), 2917 (C-H), 1637 (C=0), 1551 (N-H) cm™. "H NMR (360
MHz, d¢-DMSO) & 8.15-8.14 (m, 9H), 4.45-4.32 (m, 1H), 3.51-3.17 (m, 6H), 3.12-3.09 (m, 4H), 3.03-
3.00 (m, 2H), 2.24-2.23 (m, 2H), 2.19-2.17 (m, 8H), 1.68-1.58 (m, 2H), 1.53-1.49 (m, 6H), 1.37-1.20
(m, 70H), 0.95-0.87 (m, 6H); MS (ES"): m/z (%): 975.7 (100) [M+H]". HRMS calcd for CssH;19NgOs
975.8672 ([M+H]"), mass found m/z: 975.8655.
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4-(N,N-Bis-[2-(lignocerylamido)propyl]amino)-succinyl-L-argininamide, TFA salt (LZ-SP3-R1)

®
H2N /&NHz CF;CO

Yield: 77 mg. IR v: 3309, 3204 (N-H), 2916 (C-H), 1637 (C=0), 1557 (N-H) cm™. 'H NMR (360
MHz, de-DMSO) ¢: 8.15-8.14 (m, 2H), 4.45-4.32 (m, 1H), 3.51-3.17 (m, 4H), 3.12-3.09 (m, 4H), 3.03-
3.00 (m, 2H), 2.24-2.23 (m, 2H), 2.19-2.17 (m, 8H), 1.68-1.58 (m, 2H), 1.53-1.49 (m, 6H), 1.37-1.20
(m, 64H), 0.95-0.87 (m, 6H); MS (ES"): m/z (%): 1087.9 (100) [M+H]". HRMS calcd for Cg4H;26N5Os
362.66377 ([M+3H]’"), mass found m/z: 362.66429.

4-(N,N-Bis-[2-(palmitoylamido)propyl]amino)-maleyl-L-argininamide, TFA salt (PZ-SP4-R1)

Yield: 142 mg. v 3309, 3203 (N-H), 2917 (C-H), 1638 (C=0), 1553 (N-H) cm™. '"H NMR (360 MHz,
CDCly) & 9.38-8.99 (m, 2H), 8.0-7.95 (m, 3H), 7.20-7.03 (m, 4H), 4.38-4.16 (m, 5H), 3.29-2.92 (m,
4H), 2.88-2.85 (m, 2H), 2.83-2.79 (m, 12H), 2.32-1.95 (m, 2H), 1.54-1.41 (m, 8H), 1.24-1.07 (m,
52H), 0.79 (t, J = 7, 6H); MS (ES"): m/z (%): 861.7 (100) [M+H]". HRMS caled for CasHooNsOs
861.72634 ([M+H]"), mass found m/z: 861.72490.
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4-(N,N-Bis-[2-(stearylamido)propyl]amino)-maleyl-L-argininamide, TFA salt (SZ-SP4-R1)

N\n/\/\/\/\/\/\/\/\/
Fi . HN\g/\/\/\/\/\/\/\/\/

Yield: 135 mg. IR v: 3309, 3199 (N-H), 2917 (C-H), 1636 (C=0), 1550 (N-H) cm™'. "H NMR (360
MHz, CDCly) & 9.23-6.32 (m, 9H), 4.48-4.35 (m, 5H), 3.48-3.00 (m, 4H), 2.97-2.92 (m, 2H), 2.36-
2.06 (m, 4H), 1.68-1.54 (m, 8H), 1.53-1.45 (m, 4H), 1.41-1.07 (m, 56H), 0.93 (t, J= 7, 6H); MS (ES"):
m/z (%): 917.7 (100) [M+H]". HRMS caled for Cs;H;0oNgOs 917.78894 ([M+H]"), mass found m/z:
917.7874.

4-(N,N-Bis-|2-(oleoylamido)propyl]amino)-maleyl-L-argininamide, TFA salt (OZ-SP4-R1)

HN _
N \n/\/\/\/\_/\/\/\/\
HzN/& ® S o}

NH,  CF;CcO00

T

Yield: 112 mg. IR v: 3293, 3208 (N-H), 2925 (C-H), 1625 (C=0), 1553 (N-H) cm™". '"H NMR (360
MHz, CDCl3) & 9.31-8.89 (br s, 2H), 8.19-6.39 (m, 6H), 5.43-5.31 (m, 4H), 4.45-4.31 (m, 1H), 3.48-
2.85 (m, 10H), 2.35-1.91 (m, 12H), 1.84-0.99 (m, 52H), 0.97-0.79 (m, 6H); MS (ES"): m/z (%):457.5
(100) [M+2H]*".
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4-(N,N-Bis-[2-(arachidoylamido)propyl]amino)-maleyl-L-argininamide, TFA salt (AZ-SP4-R1)

PSS

Yield: 114 mg. IR v: 3307, 3201 (N-H), 2916 (C-H), 1638 (C=0), 1551 (N-H) cm™. '"H NMR (360
MHz, CDCl3) & 9.01-8.70 (br s 2H), 6.53-6.51 (m, 2H), 6.80-6.54 (m, 2H), 3.52-3.13 (5H), 2.96-2.92
(m, 4H), 2.37-2.21 (m, 2H), 2.14-2.09 (m, 4H), 1.86 (m, 4H), 1.92-1.70 (m, 2H), 1.65 (m, 2H), 1.68-
1.55 (m, 4H), 1.39-1.19 (m, 64H), 0.92 (t, J = 7, 6H); MS (ES"): m/z (%): 973.8 (100) [M+H]". HRMS
calced for CsgH 0sNgOs5 486.92550 ([M+2H]2+), mass found m/z: 486.92347.

4-(N,N-Bis-[2-(lignocerylamido)propyl]amino)-maleyl-L-argininamide, TFA salt (LZ-SP4-R1)

H
Nm/\/\/\/\/\/\/\/\/\/\/\/
O H H/ ©
(0] 0]
HN HNY\/\/\/\/\/\/\/\/\/\/\/
A0 0

Yield: 175 mg. IR v: 3309 (N-H), 2916 (C-H), 1637 (C=0), 1553 (N-H) cm™. "H NMR (360 MHz, d¢-
DMSO) & 8.63-6.92 (m, 9H), 3.43-3.33 (m, 5H), 2.91-2.84 (m, 6H), 2.11-2.06 (m, 10H), 1.96-1.94 (m,
2H), 1.39-1.37 (m, 4H), 1.28-1.15 (m, 80H), 1.01-0.95 (m, 6H); MS (ES"): m/z (%): 1085.7 (100)
[M+H]".

28



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

4-(N,N-Bis-[2-(palmitoylamido)ethyl|]amino)-succinyl-L-arginyl-L-argininamide, TFA salt

(P’-SP1-R2)
© @
2 CF,CO0 HoN NH; o
NH N N NN NN NN
HN
7 > HJKA/\/\/\/V\/\
HN
Ao
HoN NH,

Yield: 148 mg. IR v 3287, 3193 (N-H), 2922 (C-H), 1630 (C=0), 1542 (N-H) cm"". 'H NMR (360
MHz, CDCl3) & 9.02-6.36 (m, 10H), 4.51-4.20 (m, 2H), 3.69-3.03 (m, 12H), 2.30-2.08 (m, 8H), 1.67-
1.43 (m, 12H), 1.41-1.03 (m, 48H), 0.99-0.81 (m, 6H); MS (ES"): m/z (%): 496.5 (100) [M+2H]>".
HRMS calcd for Cs:H;0oN 1206 991.8118 ([M+H]"), mass found m/z: 991.8098.

4-(N,N-Bis-[2-(stearylamido)ethyl|]amino)-succinyl-L-arginyl-L-argininamide, TFA salt
(S*-SP1-R2)

e
2 CF53C00 HoNNH; o

Yield: 75 mg. IR v: 3291, 3192 (N-H), 2916 (C-H), 1628 (C=0), 1541 (N-H) cm™. 'H NMR (360
MHz, de-DMSO) &: 8.29-6.47 (m, 10H), 4.25-4.12 (m, 2H), 3.36-3.02 (m, 14H), 1.81-1.69 (m, 10H),
1.60-1.41 (m, 8H), 1.34-1.20 (m, 56H), 0.92-0.82 (m, 6H); MS (ES"): m/z (%): 524.5 (100) [M+2H]*",
HRMS caled for CsgH; 10N 1206 1047.8744 ([M+H]+), mass found m/z: 1047.8740.
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4-(N,N-Bis-[2-(oleoylamido)ethyl|]amino)-succinyl-L-arginyl-L-argininamide, TFA salt
(0*-SP1-R2)

S
2 CF;C00

)J\/\/\/\/;/\/\/\/

M

)J\/\/\W\/\/\/

I

HoN N )

Yield: 119 mg. IR v: 3338, 3197 (N-H), 2925 (C-H), 1628 (C=0); & 1547 (N-H) cm™. "H NMR (360
MHz, CDCl3) & 9.42-8.90 (br s, 4H), 8.28-6.22 (m, 6H), 5.44-5.31 (m, 4H), 5.18-5.01 (m, 2H), 4.45-
4.18 (m, 4H), 3.91-3.02 (m, 6H), 1.83-1.02 (m, 52H), 1.00-0.79 (m, 6H); MS (ES): m/z (%): 522.5
(100) [M+2H]*". HRMS caled for CsgHo6N 1206 521.9213 ([M+2H]>), mass found m/z: 521.9182

4-(N,N-Bis-[2-(arachidoylamido)ethyl]amino)-succinyl-L-arginyl-L-argininamide, ¥ TFA  salt

(A%:-SP1-R2)
5] D
2 CF3C00 HZNY NH; o
NH N
o 4 0
H,N N)k/\erI 0
o H o) N
H
HN
A8
HoN"SNH,

Yield: 74 mg. IR v: 3352, 3202 (N-H), 2916 (C-H), 1628 (C=0), 1540 (N-H) cm™. 'H NMR (500
MHz, d¢-DMSO) & 8.35-6.68 (m, 10H), 5.81-5.73 (m, 2H), 4.87-3.87 (m, 8H), 3.41-2.96 (m, 12H),
2.10-1.97 (m, 2H), 1.85-0.95 (m, 76H), 0.94-0.76 (m, 6H); MS (ES"): m/z (%): 552.5 (100) [M+2H]*".
HRMS calcd for CeoH; 15N 1206 1103.9370 ([M+H]+), mass found m/z: 1103.9338.
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4-(N,N-Bis-[2-(lignocerylamido)ethyl]amino)-succinyl-L-arginyl-L-argininamide, TFA salt
(L*-SP1-R2)

C] ©)
2 CF,C00 HoN o NH;

0 H o
NN MN o
o H o \LN
H
HN
HZN/gN&I)-IZ

Yield: 116 mg. IR v: 3352, 3206 (N-H), 2916 (C-H), 1628 (C=0), 1545 (N-H) cm™". "H NMR (500
MHz, de-DMSO) & 8.56 (m, 4H), 8.43 (m, 4H), 8.36-6.92 (m, 10H), 4.38-4.09 (m, 2H), 3.97-3.83 (m,
4H), 3.79-3.67 (m, 4H), 3.50-3.43 (m, 4H), 3.36-3.23 (m, 2H), 3.16-3.02 (m, 2H), 2.45-2.31 (m, 4H),
2.18-1.96 (m, 2H), 1.83-1.33 (m, 12H), 1.36-1.10 (m, 80H), 0.92-0.79 (m, 6H); MS (ES"): m/z (%):
608.7 (100) [M+2HJ*". HRMS caled for CesHi34N120s 608.0308 ([M+2H]*"), mass found m/z:
608.0308.

4-(V,N-Bis-[2-(palmitoylamido)ethyl]amino)-maleyl-L-arginyl-L-argininamide, TFA salt

(P2-SP2-R2)
© @
2 CF;C00 HoNNH>
NH
N
o ! 0 o J/ \n/\/\/\/\/\/\/\/
o}
PN N
5 H
HN
HN \n/\/\/\/\/\/\/\/
® o}
HoN" SNH,

Yield: 66 mg. IR v: 3293, 3195 (N-H), 2919 (C-H), 1634 (C=0), 1548 (N-H) cm™. 'H NMR (360
MHz, d¢-DMSO) &: 8.46-6.52 (m, 12H), 4.22-4.11 (m, 2H), 3.57-3.45 (m, 8H), 3.16-3.00 (m, 8H),
1.87-1.63 (m, 4H), 1.57-1.37 (m, 8H), 1.33-1.14 (m, 48H), 0.88 (t, J = 7, 6H); MS (ES"): m/z (%):
495.5 (100) [M+2H]2+. HRMS caled for CsoH goN1206 989.7962 ([M+H]+), mass found m/z: 989.7950.
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4-(N,N-Bis-[2-(stearylamido)ethyl]amino)-maleyl-L-arginyl-L-argininamide, TFA salt
(S*-SP2-R2)

S] @
2 CF,C00 HaN NHz
NH
H
N
o " o o J/ \n/\/\/\/\/\/\/\/\/
o]
N

HN\H/\/\/\/\/\/\/\/\/
® (o]
HoN NH,

H

Yield: 131 mg. IR v: 3338, 3197 (N-H), 2917 (C-H), 1633 (C=0), 1546 (N-H) cm™'. "H NMR (360
MHz, d¢-DMSO) & 8.50-6.58 (m, 12H), 4.24-4.11 (m, 2H), 3.64-3.41 (m, 4H), 3.34-2.96 (m, 4H),
2.77-2.55 (m, 4H), 2.39-2.25 (m, 4H), 1.85-1.66 (m, 4H), 1.60-1.36 (m, 8H), 1.33-1.11 (m, 56H), 0.88
(t, J =7, 6H); MS (ES"): m/z (%): 523.5 (100) [M+2H]*". HRMS calcd for CsgH;0sN 1206 1045.8588
([IM+H]"), mass found m/z: 1045.8577.

4-(N,N-Bis-[2-(oleoylamido)ethyl]amino)-maleyl-L-arginyl-L-argininamide, TFA salt
(0*-SP2-R2)
2CF COO@ H N® NH
3 2 2
T

Yield: 134 mg. IR v: 3340, 3202 (N-H), 2925 (C-H), 1633 (C=0), 1555 (N-H) cm™. "H NMR (360
MHz, CDCl3) &: 9.39-8.65 (br s, 4H), 8.12-6.05 (m, 8H), 5.34-4.83 (m, 4H), 4.44-3.99 (m, 2H), 3.84-
3.45 (m, 8H), 3.01-2.90 (m, 4H), 2.17-1.73 (m, 16H), 1.65-0.85 (m, 48H), 0.83-0.65 (m, 6H); MS
(ES+): m/z (%): 1041.7 (100) [M+H]+. HRMS caled for CsgH;gaN1206 1041.8275 ([M+H]+), mass
found m/z: 1041.8262.
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4-(N,N-Bis-[2-(arachidoylamido)ethyl]amino)-maleyl-L-arginyl-L-argininamide, TFA salt
(A%:-SP2-R2)

S
2 CF3C00

0]

H2NYNH2
NH
N
o o o J/
N
HoN HJJ\z/”\NH o)

HN HN\H/\/\/\/\/\/\/\/\/\/
®
HszNHz ©

Yield: 92 mg. IR v: 3343, 3202 (N-H), 2917 (C-H), 1632 (C=0), 1546 (N-H) cm™. 'H NMR (360
MHz, d¢-DMSO) & 8.43-6.65 (m, 12H), 5.15-4.51 (m, 10H), 3.18-3.02 (m, 4H), 2.13-2.01 (m, 4H),
1.60-1.40 (m, 12H), 1.38-1.13 (m, 64H), 0.88 (t, J = 7, 6H); MS (ES"): m/z (%): 551.5 (100)
[M+2H]2+. HRMS calcd for CeoH; 16N 1206 1101.9214 ([M+H]"), mass found m/z: 1101.9230.

4-(V,N-Bis-[2-(lignocerylamido)ethyl]amino)-maleyl-L-arginyl-L-argininamide, TFA salt

(L*-SP2-R2)
2 @
2 CF3C00 HzNYNHz

NH
H
o O o0 jN

o}
HN . HN\n/\/\/\/\/\/\/\/\/\/\/\/

HNSN 0o

Yield: 118 mg. IR v: 3352, 3209 (N-H), 2918 (C-H), 1636 (C=0), 1550 (N-H) cm™. "H NMR (360
MHz, d¢-DMSO) & 8.64-6.75 (m, 12H), 5.11-4.53 (m, 2H), 6.18-5.07 (m, 6H), 4.25-4.10 (m, 4H),
3.17-3.00 (m, 4H), 2.18-1.95 (m, 4H), 1.79-1.37 (m, 12H), 1.36-1.16 (m, 80H), 0.94-0.83 (m, 6H); MS
(ES™): m/z (%): 607.7 (100) [M+2H]*". HRMS calcd for CegH 3N 1206 607.0230 ([M+2H]*"), mass
found m/z: 607.0243.
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4-(N,N-Bis-[2-(palmitoylamido)propyl]amino)-succinyl-L-arginyl-L-argininamide, TFA  salt

(P’-SP3-R2)
S ®
2 CF5C0O0 HoNNH2
H
NH N\n/\/\/\/\/\/\/\/
o}
o 0 H/
H,N N N)WN
o H 0
HN
HN \n/\/\/\/\/\/\/\/
/§® o)
LN~ “NH,

Yield: 144 mg. IR v: 3310, 3198 (N-H), 2918 (C-H), 1630 (C=0), 1550 (N-H) cm™'. "H NMR (360
MHz, CDCl;) & 8.03-7.92 (m, 8H), 7.27-7.09 (m, 2H), 6.48-6.27 (m, 10H), 5.67-5.16 (m, 8H), 3.40-
2.92 (m, 12H), 1.65-1.42 (m, 8H), 1.41-1.27 (m, 48H), 1.25-0.91 (m, 6H); MS (ES"): m/z (%): 510.4
(100) [M+2H]2+. HRMS calcd for Cs4H psN1206 510.4371 ([M+2H]2+), mass found m/z: 510.4363.

4-(V,N-Bis-[2-(stearylamido)propyl]amino)-succinyl-L-arginyl-L-argininamide, TFA salt
(S*>-SP3-R2)

2CF CO(§9 HNCJr> NH
3 2 Y 2

Yield: 108 mg. IR v: 3309, 3201 (N-H), 2916 (C-H), 1637 (C=0), 1548 (N-H) em". 'H NMR (360
MHz, de-DMSO) & 8.36-6.51 (m, 10H), 5.19-4.33 (m, 18H), 4.22-4.11 (m, 4H), 2.11-1.98 (m, 4H),
1.80-1.40 (m, 12H), 1.34-1.13 (m, 56H), 0.90-0.81 (m, 6H); MS (ES"): m/z (%): 538.5 (100)
[M+2H]*". HRMS calcd for CssH, 14N 1204 1075.9057 ((M+H]"), mass found m/z: 1075.9034.
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4-(N,N-Bis-[2-(oleoylamido)propyl]amino)-succinyl-L-arginyl-L-argininamide, TFA salt
(0*-SP3-R2)

© H N69 NH
ZCFscOO 2 Y 2

Yield: 104 mg. IR v; 3338, 3195 (N-H), 2925 (C-H), 1625 (C=0), 1558 (N-H) cm™. 'H NMR (360
MHz, CDCl3) & 9.29-6.35 (m, 10H), 5.48-5.28 (m, 4H), 5.15-4.97 (m, 2H), 4.54-4.03 (m, 4H), 4.02-
3.64 (m, 4H), 3.62-3.00 (m, 4H), 2.54-1.94 (m, 16H), 1.85-1.03 (m, 56H), 1.00-0.76 (m, 6H); MS

(ES"): m/z (%): 1071.6 (100) [M+H]". HRMS caled for CssHj1oN ;06 1071.8744 ([IM+H]"), mass
found m/z: 1071.8743.

4-(N,N-Bis-[2-(arachidoylamido)propyl]amino)-succinyl-L-arginyl-L-argininamide, TFA salt

(A%-SP3-R2)
2 CF COO@ H N® NH
3 Y 2 H
NH N
Q H H/

Hzij/N J\/W 7\

HN \r(\/\/\/\/\/\/\/\/\/
/& @ 0

Yield: 105 mg. IR v: 3311, 3209 (N-H), 2916 (C-H), 1637 (C=0), 1549 (N-H) cm™'. "H NMR (500
MHz, de-DMSO) &: 8.35-6.51 (m, 10H), 5.64-4.41 (m, 16H), 3.28-2.94 (m, 2H), 2.14-1.98 (m, 6H),
1.86-1.57 (m, 8H), 1.59-1.41 (m, 8H), 1.31-1.10 (m, 64H), 1.02-0.94 (m, 6H); MS (ES"): m/z (%):
566.8 (100) [M+2H]2+. HRMS caled for CeH »N;»Og 1131.9662 ([M+H]"), mass found m/z:
1131.9683.
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4-(V,N-Bis-[2-(lignocerylamido)propyl]amino)-succinyl-L-arginyl-L-argininamide, TFA salt
(L*-SP3-R2)

2CF COOE) HN@ NH
3 2Ny 2

HN HN\n/\/\/\/\/\/\/\/\/\/\/\/
A8 o)

HoN™ “NH,

Yield: 121 mg. IR v: 3308, 3218 (N-H), 2916 (C-H), 1638 (C=0), 1553 (N-H) cm™". "H NMR (500
MHz, d¢-DMSO) & 8.44-5.76 (m, 12H), 4.18-4.10 (m, 8H), 3.16-3.01 (m, 6H), 2.14-2.05 (m, 6H),
1.85-1.61 (m, 8H), 1.57-1.40 (m, 8H), 1.35-0.77 (m, 92H); MS (ES"): m/z (%): 415.2 (100) [M+3H]*".
HRMS calcd for C;oH;33N120¢ 414.6975 ([M+3H]3+), mass found m/z: 414.6975.

4-(V,N-Bis-|2-(palmitoylamido)propyl]amino)-maleyl-L-arginyl-L-argininamide, TFA salt

(P’-SP4-R2)
2 CF3COO@ HzNC;/NHz o
NH J‘k/\/\/\/\/\/\/\
HN
o o) o) J)
HZij/N I
H
0 KL 5
HN N)k/\/\/\/\/\/\/\
@ H
H,N" >NH,

Yield: 192 mg. IR v: 3349, 3203 (N-H), 2922 (C-H), 1657 (C=0), 1550 (N-H) cm™. "H NMR (360
MHz, CDCl3) & 8.40-5.71 (m, 12H), 4.48-4.28 (m, 2H), 3.57-3.10 (m, 4H), 3.02-2.87 (m, 8H), 2.36-
2.26 (m, 4H), 1.68-1.57 (m, 8H), 1.56-1.03 (m, 56H), 0.98-0.79 (m, 6H); MS (ES"): m/z (%): 1017.7
(100) [M+H]".
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4-(N,N-Bis-[2-(stearylamido)propyl]amino)-maleyl-L-arginyl-L-argininamide, TFA salt

(S*-SP4-R2)
© X
2 CF,C00 H2Nﬁ/NH2 o
NH S NN N NN
HN
o o] 0
HyN N NJ\=/U\N
o H
H\ O
HN N)J\/\/\/\/\/\/\/\/\
PN ;
HoN~ NH,

Yield: 173 mg. IR v: 3343, 3206 (N-H), 2919 (C-H), 1655 (C=0), 1551 (N-H) cm™". '"H NMR (360
MHz, CDCls) & 9.95-6.27 (m, 12H), 4.46-4.26 (m, 2H), 3.88-3.80 (m, 4H), 3.42-3.16 (m, 8H), 3.15-
2.90 (m, 4H), 2.46-2.04 (m, 2H), 1.66-1.58 (m, 8H), 1.55-1.46 (m, 8H), 1.38-1.05 (m, 56H), 0.98-0.82
(m, 6H); MS (ES"): m/z (%): 536.4 (100) [M+2H]*". HRMS caled for CsgHi1oN1,0s 536.9448
([M+2H]*"), mass found m/z: 536.9470.

4-(N,N-Bis-[2-(oleoylamido)propyl]amino)-maleyl-L-arginyl-L-argininamide, TFA salt
(0*-SP4-R2)

E)
2 CF3C00 HZNYNHZ

Yield: 148 mg. IR v: 3292, 3196 (N-H), 2916 (C-H), 1626 (C=0), 1551 (N-H) cm™. "H NMR (360
MHz, CDCl3) & 8.79-5.74 (m, 11H), 5.39-5.14 (m, 4H), 5.05-4.81 (m, 2H), 4.37-4.06 (m, 4H), 3.37-
2.90 (m, 8H), 2.30-1.76 (m, 22H), 1.72-0.89 (m, 48H), 0.86-0.60 (m, 6H); MS (ES"): m/z (%): 1069.7
(100) [M+H]".
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4-(N,N-Bis-[2-(arachidoylamido)propyl]amino)-maleyl-L-arginyl-L-argininamide, @TFA  salt

(A’-SP4-R2)
2CF COO@ H N® NH

3 2! Y 2 o)

NH HN

(0] H (0] (0]
T R N
o H KL

(0]

PN H

HoN NH,

Yield: 98 mg. IR v: 3294, 3205 (N-H), 2918 (C-H), 1628 (C=0), 1548 (N-H) cm™. 'H NMR (500
MHz, d¢-DMSO) &: 8.48-6.62 (m, 8H), 6.40-5.12 (m, 4H), 4.23-4.11 (m, 2H), 3.29-2.85 (m, 12H),
2.11-1.97 (m, 4H), 1.79-1.39 (m, 12H), 1.38-1.02 (m, 64H), 0.91-0.78 (m, 6H); MS (ES"): m/z (%):
1129.8 (100) [M+H]". HRMS calcd for CeHi20N12Og 564.9760 ([M+2H]2+), mass found m/z:
564.9761.

4-(V,N-Bis-[2-(lignocerylamido)propyl]amino)-maleyl-L-arginyl-L-argininamide, = TFA  salt
(L*-SP4-R2)

€] @
2 CF,C00 HoN - NH;

N
H
HQN’gN@H2
Yield: 128 mg. IR v: 3347, 3201 (N-H), 2915 (C-H), 1653 (C=0), 1547 (N-H) em™". "H NMR (500
MHz, de-DMSO) & 8.34-6.53 (m, 12H), 5.91-4.54 (m, 14H), 4.24-4.12 (m, 4H), 3.14-3.02 (m, 4H),

1.77-1.63 (m, 4H), 1.58-0.79 (m, 94H); MS (ES"): m/z (%): 1241.2 (100) [M+H]". HRMS calcd for
CroH36N1206 414.0256 ([M+3H]3+), mass found m/z: 414.0235.
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4-(N,N-Bis-[2-(palmitoylamido)ethyl]amino)-succinyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (P*-SP1-R3)

3CF COO@ H f\?3 NH
3 2 Y 2
NH
N
HoN N NNN
o H o H
HN HN HN\H/\/\/\/\/\/\/\/
@ @
HZN/gNHQ HQNANHZ ©

Yield: 97 mg. IR v: 3345, 3194 (N-H), 2920 (C-H), 1633 (C=0), 1545 (N-H) cm™. 'H NMR (360
MHz, de-DMSO) & 8.35-6.54 (m, 13H), 4.39-4.11 (m, 7H), 3.43-3.00 (m, 12H), 2.16-2.03 (m, 6H),
1.85-1.71 (m, 6H), 1.65-1.43 (m, 8H), 1.36-1.18 (m, 48H), 0.98-0.85 (m, 6H); MS (ES"): m/z (%):

574.5 (100) [M+2H]*". HRMS caled for CssH;sNiO; 1147.9129 ([M+H]"), mass found m/z:
1147.9105.

4-(N,N-Bis-[2-(stearylamido)ethyl|]amino)-succinyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (S’-SP1-R3)

3CF COO@ H l\?B NH
3 2 Y 2

Yield: 121 mg. IR v: 3285, 3196 (N-H), 2916 (C-H), 1627 (C=0), 1540 (N-H) cm™. 'H NMR (360
MHz, ds-DMSO) & 8.18-6.64 (m, 13H), 4.29-4.09 (m, 7H), 3.42-3.02 (m, 14H), 2.15-1.97 (m, 4H),
1.80-1.68 (m, 6H), 1.64-1.38 (m, 10H), 1.33-1.16 (m, 56H), 0.92-0.81 (m, 6H); MS (ES"): m/z (%):

402.0 (100) [M+3H]*". HRMS caled for CerHiN 1407 1203.9755 ([M+2H]*"), mass found m/z:
1203.9718.
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4-(V,N-Bis-[2-(oleoylamido)ethyl]amino)-succinyl-L-arginyl-L-arginyl-L-argininamide, TFA salt
(0*-SP1-R3)

S} @
3 CF5C00 HzNYNHz

Yield: 91 mg. IR v: 3290, 3194 (N-H), 2925 (C-H), 1625 (C=0), 1543 (N-H) cm™. 'H NMR (360
MHz, ds-DMSO) & 8.30-6.54 (m, 7H), 5.43-5.27 (m, 4H), 5.11-4.98 (m, 3H), 4.33-4.05 (m, 8H), 3.44-
2.95 (m, 10H), 2.16-1.90 (m, 12H), 1.81-1.07 (m, 54H), 0.91-0.77 (m, 6H); MS (ES"): m/z (%): 1199.7
(100) [M+H]".

4-(V,N-Bis-[2-(arachidoylamido)ethyl]amino)-succinyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (A’-SP1-R3)

2 @
3 CF5C00 HzNﬁ/NHz

Yield: 100 mg. IR v: 3284, 3193 (N-H), 2916 (C-H), 1628 (C=0), 1541 (N-H) em. 'H NMR (360
MHz, ds-DMSO) & 8.26-6.52 (m, 3H), 4.28-4.13 (m, 8H), 3.37-3.02 (m, 14H), 1.80-1.66 (m, 6H),
1.60-1.39 (m, 10H), 1.32-1.15 (m, 64H), 0.88 (t, J = 7, 6H); MS (ES"): m/z (%): 420.8 (100)
[M+3H]*". HRMS caled for CgH 30N 1607 420.0123 ([M+3H]*"), mass found m/z: 420.0123.
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4-(N,N-Bis-[2-(lignocerylamido)ethyl]amino)-succinyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (L’-SP1-R3)

] ®
3 CF;C00 H2N NH,

N
N
HN HN‘H/\/\/\/\N\/W\N\/

HoN NH2 ZN*NHZ

?{H?Wwo

Yield: 130 mg. IR v: 3354, 3206 (N-H), 2918 (C-H), 1654 (C=0), 1545 (N-H) cm™'. "H NMR (500
MHz, ds-DMSO) & 8.35-6.60 (m, 13H), 4.33-4.11 (m, 3H), 3.75-3.67 (m, 4H), 3.49-3.42 (m, 4H),
2.68-2.61 (m, 6H), 2.60-1.72 (m, 8H), 1.72-1.62 (m, 6H), 1.56-1.34 (m, 10H), 1.30-0.91 (m, 80H), 0.86
(t, J=7, 6H); MS (ES): m/z (%): 1372.7 (100) [M+H]".

4-(V,N-Bis-[2-(palmitoylamido)ethyl]amino)-maleyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (P*-SP2-R3)

o ®
3 CF,C00 HzNYNHz o
0 ! 0 ‘ (
HoN NTY YT 19
o H o o (A~~~
N
H
HN HN
PN A&

Yield: 126 mg. IR v: 3352, 3203 (N-H), 2921 (C-H), 1634 (C=0), 1547 (N-H) cm™'. "H NMR (360
MHz, d¢-DMSO) &: 8.66-6.43 (m, 15H), 5.12-3.93 (m, 11H), 3.44-3.02 (m, 10H), 1.83-1.40 (m, 16H),
1.33-1.12 (m, 48H), 0.88 (t, J = 7, 6H); MS (ES"): m/z (%): 573.5 (100) [M+2H]*". HRMS calcd for
CsgH112N1607 1145.8973 ((M+H]"), mass found m/z: 1145.8917.
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4-(N,N-Bis-[2-(stearylamido)ethyl|]amino)-maleyl-L-arginyl-L-arginyl-L-argininamide, TFA salt

(S*-SP2-R3)
S] )
3 CF4CO0 HaNNH2 o
o 4 o 4 H
o H 0] NJ\/\/\/\/\/\/\/\/\
H
HN HN
A® A®

Yield: 117 mg. IR v: 3283, 3198 (N-H), 2917 (C-H), 1628 (C=0), 1544 (N-H) cm™". '"H NMR (360
MHz, de-DMSO) & 8.47-6.61 (m, 15H), 5.02-3.94 (m, 11H), 3.37-3.04 (m, 6H), 2.12-1.95 (m, 4H),
1.84-1.35 (m, 16H), 1.34-1.12 (m, 56H), 0.88 (t, J = 7, 6H); MS (ES"): m/z (%): 401.4 (100)
[M+3H]*". HRMS calcd for CerH 120N 1407 400.6529 ([M+3H]*"), mass found m/z: 444.8796

4-(N,N-Bis-[2-(oleoylamido)ethyl]amino)-maleyl-L-arginyl-L-arginyl-L-argininamide, TFA salt

(O*-SP2-R3)
e @
3 CF3C00 H2NYNH2 o
NH HNMW\/V\/

HoN N
| ?/ ° \n/_\rr 1 )k/\/\/\/W\/\/\/
HN HN
AO AD®

Yield: 157 mg. IR v: 3283, 3195 (N-H), 2925 (C-H), 1633 (C=0), 1548 (N-H) cm™'. "H NMR (360
MHz, CDCl3) & 8.07-7.83 (m, 7H), 7.26-6.99 (m, 1H), 6.54-6.27 (m, 1H), 5.02-4.87 (m, 7H), 3.62-
3.54 (m, 14H), 2.17-1.74 (m, 21H), 1.63-1.47 (m, 10H), 1.46-0.90 (m, 40H), 0.83-0.64 (m, 6H); MS
(ES"): m/z (%): 1197.7 (100) [M+H]".
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4-(N,N-Bis-[2-(arachidoylamido)ethyl]amino)-maleyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (A’-SP2-R3)

©
3 CF;C00 HzNYNHz

Yield: 108 mg. IR v: 3292, 3197 (N-H), 2916 (C-H), 1632 (C=0), 1545 (N-H) em". 'H NMR (360
MHz, de-DMSO) & 8.50-6.56 (m, 15H), 5.01-3.46 (m, 17H), 3.16-3.04 (m, 4H), 1.85-1.37 (m, 16H),
1.35-1.14 (m, 64H), 0.87 (t, J = 7, 6H); MS (ES"): m/z (%): 420.1 (100) [M+3H]>". HRMS calcd for
CesH12sN1607 1258.0188 ([M+H]"), mass found m/z: 1258.0225.

4-(V,N-Bis-[2-(lignocerylamido)ethyl]amino)-maleyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (L*-SP2-R3)

© @
3 CF3C00 HoN NH; 0

H
o) o 0o
H
HN HN
A& A9

Yield: 159 mg. IR v; 3352, 3208 (N-H), 2916 (C-H), 1655 (C=0), 1548 (N-H) cm™. 'H NMR (500
MHz, d-DMSO) & 8.28-6.63 (m, 13H), 6.32-4.92 (m, 12H), 4.34-4.11 (m, 6H), 3.15-3.00 (m, 4H),
1.79-1.40 (m, 14H), 1.39-1.05 (m, 80H), 0.86 (t, J = 7, 6H); MS (ES"): m/z (%): 1370.7 (100) [M+H]".



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

4-(N,N-Bis-[2-(palmitoylamido)propyl]amino)-succinyl-L-arginyl-L-arginyl-L-argininamide,
TFA salt (P*-SP3-R3)

3CF COOG H N@ NH
3 2 N 2 0
NH HN)J\/\/\/\/\/\/\/\
(0] H O H (0]
HoN N \”/\/lLN
o) o) H\ o
A @ Ae H

Yield: 135 mg. IR v: 3293, 3200 (N-H), 2916 (C-H), 1638 (C=0), 1548 (N-H) cm™. "H NMR (360
MHz, de-DMSO) &: 8.33-6.70 (m, 13H), 5.98-4.99 (m, 17H), 4.34-3.97 (m, 4H), 3.26-2.88 (m, 14H),
1.78-1.34 (m, 10H), 1.31-1.01 (m, 48H), 0.85 (t, J = 7, 6H); MS (ES"): m/z (%): 1175.7 (100) [M+H]".
HRMS calcd for CeoH;13N1607 391.9810 ([M+3H]3+), mass found m/z: 391.9808.

4-(V,N-Bis-[2-(stearylamido)propyl]amino)-succinyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (S*-SP3-R3)

S @
3 CF3C00 HzNYNHz o
NH HN)W/VV\M
(0] H (0] H (0]
H,N N NN
o) o) KL o
PR PR H

Yield: 112 mg. IR v: 3277, 3198 (N-H), 2921 (C-H), 1634 (C=0), 1555 (N-H) cm™'. "H NMR (360
MHz, d¢-DMSO) ¢: 8.30-6.53 (m, 13H), 5.56-4.72 (m, 17H), 4.28-4.08 (m, 8H), 3.33-2.90 (m, 10H),
2.44-2.35 (m, 10H), 1.34-1.14 (m, 56H), 0.88 (t, J = 7, 6H); MS (ES"): m/z (%): 411.5 (100)
[M+3H]3+. HRMS calcd for CesH 26N1607 410.6686 ([M+3H]3+), mass found m/z: 410.6696.
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4-(N,N-Bis-[2-(oleoylamido)propyl]amino)-succinyl-L-arginyl-L-arginyl-L-argininamide, = TFA
salt (O’-SP3-R3)

S ®
3 CF3C0O0 HoN _NH, o
NH HNJI\/\WWV
O H (0]
HoN N N

Yield: 151 mg. IR v: 3349, 3196 (N-H), 2925 (C-H), 1627 (C=0), 1548 (N-H) cm™'. "H NMR (360
MHz, CDCl3) & 10.24-7.83 (m, 13H), 5.32-5.16 (m, 4H), 5.01-4.84 (m, 11H), 3.77-3.54 (m, 10H),
2.27-1.77 (m, 16H), 1.67-0.54 (m, 56H); MS (ES™): m/z (%): 409.5 (100) [M+3H]*". HRMS calcd for
CesH122N1607 409.3248 (IM+3H]*"), mass found m/z: 409.3261.

4-(V,N-Bis-[2-(arachidoylamido)propyl]amino)-succinyl-L-arginyl-L-arginyl-L-argininamide,
TFA salt (A’-SP3-R3)

o 0]
3CF3;CO0 HzNYNHz 0
NH HN
(0] H (0] H 0O f
H,N NN NNN
o H o] \L o
Lo @ H

Yield: 112 mg. IR v: 3296, 3199 (N-H), 2918 (C-H), 1639 (C=0), 1548 (N-H) cm™". "H NMR (500
MHz, de-DMSO) &: 8.25-6.60 (m, 13H), 5.65-4.39 (m, 21H), 4.31-4.05 (m, 4H), 3.31-2.89 (m, 4H),
1.79-1.40 (m, 16H), 1.34-1.10 (m, 64H), 0.93-0.77 (m, 6H); MS (ES"): m/z (%): 430.0 (100)
[M+3H]3+. HRMS calcd for CegH 34N1607 429.3561 ([M+3H]3+), mass found m/z: 429.3557.
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4-(N,N-Bis-[2-(lignocerylamido)propyl]amino)-succinyl-L-arginyl-L-arginyl-L-argininamide,
TFA salt (L>-SP3-R3)

o ®
3CF3CO0 HZN NH2

?/ v
H
H2N NH2 N 2

M

K/\/\/\/\/\/\/\/\/\/\/\

)—z I=

Yield: 139 mg. IR v: 3305, 3207 (N-H), 2916 (C-H), 1638 (C=0), 1550 (N-H) cm™. "H NMR (500
MHz, ds-DMSO) & 8.28-6.60 (m, 13H), 6.10-4.71 (m, 19H), 4.32-4.03 (m, 2H), 3.17-2.99 (m, 8H),
1.80-1.61 (m, 6H), 1.60-1.39 (m, 10H), 1.33-1.12 (m, 80H), 0.90-0.80 (m, 6H); MS (ES"): m/z (%):
700.5 (100) [M+2H]*"

4-(\V,N-Bis-[2-(palmitoylamido)propyl]amino)-maleyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (P’-SP4-R3)

P H N@ NH
3CF,CO0 2 2
3 Y H
NH N\n/\/\/\/\/\/\/\/
0
o G oy J
H,N N N NWN
o H o) o)
A ® A® 0

Yield: 116 mg. IR v: 3338, 3194 (N-H), 2917 (C-H), 1627 (C=0), 1544 (N-H) cm™". '"H NMR (360
MHz, de-DMSO) & 9.39-9.27 (br s, 6H), 8.57-6.52 (m, 9H), 5.44-4.34 (m, 7H), 4.29-4.04 (m, 4H),
3.30-2.89 (m, 6H), 2.71-2.58 (m, 8H), 1.82-1.31 (m, 16H), 1.34-1.05 (m, 48H), 0.85 (t, J = 7, 6H); MS
(ES"): m/z (%): 588.7 (100) [M+2H]*".
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4-(N,N-Bis-[2-(stearylamido)propyl]amino)-maleyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (S’-SP4-R3)

=) ®
3CF3C00 HZNYNHZ ’
NH N\n/\/\/\/\/\/\/\/\/
(e
Oy QO N H/
HAN Y N Ty
H o) o)
e L® 0

Yield: 121 mg. IR v: 3286, 3198 (N-H), 2916 (C-H), 1627 (C=0), 1541 (N-H) cm™". "H NMR (360
MHz, de-DMSO) & 9.37-9.29 (br s, 6H), 8.47-6.57 (m, 9H), 5.28-4.34 (m, 11H), 3.22-2.91 (m, 10H),
2.07-1.96 (m, 4H), 1.84-1.35 (m, 16H), 1.31-1.12 (m, 56H), 0.85 (t, J = 7, 6H); MS (ES"): m/z (%):
616.6 (100) [M+2H]*". HRMS caled for CeHppqN6O7 409.9967 ([M+3H]*"), mass found m/z:
409.9986.

4-(V,N-Bis-[2-(oleoylamido)propyl]amino)-maleyl-L-arginyl-L-arginyl-L-argininamide, TFA salt

(O*-SP4-R3)
SCF3COO@ H2N® NH;
Y H
NH N\[]/\/\/\/E/\/\/\/\
0y O H J °
HaN N N N\n/:YN
o H o} 7\
HN HN HN =
L@ A® o)

H,N“NH,  HoN"NH,
Yield: 143 mg. IR v: 3292, 3194 (N-H), 2925 (C-H), 1626 (C=0), 1548 (N-H) em™. 'H NMR (360

MHz, CDCls) & 9.09-5.93 (m, 14H), 5.46-5.32 (m, 4H), 3.92-3.68 (m, 17H), 2.32-2.09 (m, 12H), 2.07-
1.87 (m, 4H), 1.74-1.03 (m, 56H), 0.98-0.85 (m, 6H); MS (ES"): m/z (%): 612.5 (100) [M+H]".

47



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

4-(N,N-Bis-[2-(arachidoylamido)propyl]amino)-maleyl-L-arginyl-L-arginyl-L-argininamide,
TFA salt (A’-SP4-R3)

Q @
3CF5CO0 HoNNH,

Y H
NH N
(e}
O H O H H/
HN Y N Ny
o H o)
HN HN HN\I]/\/\/\/\/\/\/\/\/\/
L@ A2 o)

Yield: 120 mg. IR v: 3339, 3198 (N-H), 2916 (C-H), 1651 (C=0), 1546 (N-H) cm™. "H NMR (360
MHz, d¢-DMSO) &: 8.15-6.58 (m, 15H), 5.57-4.43 (m, 11H), 4.33-4.07 (m, 10H), 3.35-2.87 (m, 10H),
2.10-1.97 (m, 10H), 1.34-1.04 (m, 64H), 0.92-0.77 (m, 6H); MS (ES"): m/z (%): 428.7 (100)
[M+3H]3 “ HRMS caled for CgH 3,N107 428.6842 ([M+3H]3+), mass found m/z: 428.6864.

4-(N,N-Bis-[2-(lignocerylamido)propyl]amino)-maleyl-L-arginyl-L-arginyl-L-argininamide, TFA
salt (L’-SP4-R3)

o @
3CF5;CO0 HoN

Yield: 123 mg. IR v: 3350, 3198 (N-H), 2916 (C-H), 1634 (C=0), 1546 (N-H) cm™". '"H NMR (360
MHz, ds-DMSO) & 8.61-6.71 (m, 15H), 5.62-4.46 (m, 11H), 3.53-2.97 (m, 14H), 2.10-1.90 (m, 6H),
1.77-1.34 (m, 10H), 1.30-1.06 (m, 80H), 0.91-0.74 (m, 6H); MS (ES): m/z (%): 699.5 (100)
[M+2H]*".
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8.2. IR, H-NMR and MS characterisation of 3 additional lipo-peptides synthesised.

4-(N,N-Bis-[2-(myristoylamido)propyl]amino)-succinyl-L-arginyl-L-argininamide, TFA salt ...
(C14-SP1-R2)

Yield: 130 mg. IR v: 3276, 3182 (N-H), 2922, 2852 (C-H), 1627 (C=0), 1539 (N-H) cm™. '"H NMR
(400 MHz, ds-DMSO) ¢: 9.33-7.02 (m, 16H), 4.09-4.06 (m, 2H), 3.32-3.06 (m, 12H), 2.60-2.32 (m,
4H), 2.06-2.00 (m, 4H), 1.74-1.23 (m, 52H), 0.87-0.83 (m, 6H); HRMS ESI [M+H]" calcd for
CagHosN1206 935.74921, found 935.7489.

H2N\fNH2 o
© HN J\/\/\/\/\/\/\
2CF,CO0 HN
? H
H,N N NJ\/\WN\/\NJ\/\/\/\/\/\/\
H H
o} o}
HN
®
HZNJ\NHZ

4-(N,N-Bis-[2-(pentadecanoylamido)propyl]amino)-succinyl-L-arginyl-L-argininamide, TFA salt
(C15-SP1-R2)

Yield: 162 mg. IR v 3283, 3189 (N-H), 2922, 2853 (C-H), 1628 (C=0), 1541 (N-H) cm™. '"H NMR
(400 MHz, d¢-DMSO) &: 9.91-6.83 (m, 16H), 4.11-4.07 (m, 2H), 3.32-3.07 (m, 12H), 2.58-2.33 (m,
4H), 2.06-2.00 (m, 4H), 1.78-1.23 (m, 56H), 0.87-0.83 (m, 6H); HRMS ESI [M+H]" calcd for
CsoHg9N 1206 963.78051, found 963.7807.
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4-(N,N-Bis-[2-(heptadecanoylamido)propyl]amino)-succinyl-L-arginyl-L-argininamide, TFA salt
(C17-SP1-R2)

HQN\(NHQ o
9 HN NN NN NN
2CF,C00 HN
O H (0] 0
HoN N N)J\/\”/N\/\NJJ\/\/\/\/\/\/\/\/
H H
(0] (0]
HN
®
HZN)\NH2

Yield: 155 mg. IR v 3274, 3183 (N-H), 2919, 2851 (C-H), 1628 (C=0), 1539 (N-H) cm™. '"H NMR
(400 MHz, de-DMSO) & 9.94-6.77 (m, 16H), 4.16-4.12 (m, 2H), 3.32-3.08 (m, 12H), 2.57-2.32 (m,
4H), 2.07-2.01 (m, 4H), 1.74-123 (m, 64H), 0.87-0.83 (m, 6H); HRMS [M+H]" caled for
Cs4H107N 1206 1019.84311, found 1019.8433.
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