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ESI-1 Formulation as liposomes — hydration time
compound 2 6a 6b 7 7 + DOPE
P (BSV-17) | (BSV-14) | (BSV-28) | (BSV-21) | (BSV-21 + DOPE)
formulation film film film ethanalic film hydration
method hydration hydration hydration injection (3 days)
(3 days) (13 days) (13 days)

Table S1-1: Formulation method used for compounds 2, 6a-b, 7 and 7+DOPE.

ESI-2 Formulation as liposomes

Lipoplexes preparation

For each CR, the appropriate volume of liposomal solution (1.5 pmol.mL™) (e.g. CR=1,
80 pL) was introduced in a test tube and completed with water to obtain 1 mL of final
volume (e.g. 920 pL). Forty pg of DNA (plasmid: pCMV-luc, 6.6 mg.mL™, 6.06 uL) was
introduced in 993.94 uL of water. DNA solution was added dropewise to the liposomal
solution. After mild homogenization, the mixture was incubated for 1h at R.T..

Size and Zeta potential measurements.

Size and Zeta potential measurements were performed on a ZetaSizer 3000 HSa (Malvern
Instruments).

For size measurements, 100 uL of liposomal solution were diluted in 3.5 mL of water or
the lipoplex solution was diluted in 1 mL of water. The dilution was filtered and
introduced in the appropriate cuvette. The size of liposomes and lipoplexes was measured
by quasi-elastic laser light scattering (QELS) in water with a sample refractive index of
1.59, a viscosity of 0.89 and a temperature of 25°C. The system was calibrated with the
200 = 5 nm polystyrene polymer (Duke Scientific Corps Palo Alto, CA). The diameter of
liposomes and lipoplexes was calculated in the contin mode.

Zeta potential measurement cell was filled with the solution used for size measurement.
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ESI-3
7/IDOPE (1/1 molar ratio)

Transfection efficiency

Transfection efficiency and toxicity of 7 and

Toxicity
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Figure S3-1: In vitro transfection efficiency and early toxicity of 7 (BSV21), 7 + DOPE (BSV21 + DOPE) and
Lipofectamine as reference. A-HelLa cell line. B- A549 cell line; C- 16HBE140(-).
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Figure S4-1: *H NMR (CDClIs) spectrum of compound 4a.
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Figure S4-2: ©C NMR (CDCl,) spectrum of compound 4a.
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Figure S4-3: *'P NMR (CDCl5) spectrum of compound 4a.
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Figure S4-4: 2D Cosy NMR (CDCl5) spectrum of compound 4a.
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Figure S-4-5: 2D HMQC NMR (CDClIs) spectrum of compound 4a.
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2D HMBC NMR (CDCl;) spectrum of compound 4a.
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Figure S4-7: "H NMR (CDClIs) spectrum of compound 5a.

S10



ppm
TT—129.764

129974

** Fehantillon gym 8 dans D20 a 340K **

77.422
76.999
76.5%5

§7.275

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

Current Data Parameters

NAME afll6.cr8
EXFNO 3
PROCNO i
F2 - khcquisition Parameter
Date_ 20080117
Time 12.41
THSTRUM spect
BROBKD 5 mm QNP 1H
BULPROG 2gig30
D 32768
SOLVERT [u k)
NS 2593
DS 0
SWH 21771.717 Kz
FIDRES 0.847710 Hz
20 0.5898740 se
RG 32768
o 18.900 us
IE 25.71 us
TR 298.0 &
TLO 3.00 dB
LY 120.00 dB
Dil 0.4300000 se
DL5 17.00 dB
D1 2.00800000 se
Pl 7.50 s
5701 75.4800000 My
NUCLEUS 13¢
CPDERG wattzlf
P31 100.00 us
F2 - Processing parameters
ST 65536
SF 754685953 MH
WD EM
SSB 0
B 5.00 Hz
GB 0
C 140
1D WMR plot parameters
X 35,00 em
F1p 140,600 pp
Fl 10565.60 He
F2P 0.000 np
F2 0,00 Hz
PPMCH 4,00000 pp
HZCH 301.87439 Hz

Figure S4-8: *C NMR (CDCl5) spectrum of compound 5a.
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Figure S4-9: *'P NMR (CDCl5) spectrum of compound 5a.
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Figure S4-15: *'P NMR (CDClIs) spectrum of compound 4b.
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Figure S4-16: 'H NMR (CDCls) spectrum of compound 5b.

2380 000" 1T
yuot
388 T867LEYE
2H L9PLET70
2H 706 P0SD

o

91

INANTCS

£1003
#9Let
n{bz

az
084N

GRS
HOALSNT
QgL
Tateq

KT and uw g

EFCLES

€UIT
11808002
$r3PvRIRd UOTITETIDOY - 74

ppm

—7.

5.

Ny

o

5.

7

W et e NS

\

JnEN

ONdXE
sI978lRIRg BIBQ JUBIIND

0iI0dd

§10°6913e

T
4

B2 13 D B B B0 B0 0 L Do L G L) G L b 03 Lad b L 0 Lt e ) Lo Lo Lo B e e

25729

39154

.37850
36177
34322

33072
.32524
.28920

04884
02640
01623
99395
97148
96732
94514
92291
.81188
88988
.48599
46504
41447
.24258
22019
18785
15837
11686
09501
07355
05522
03314
0121%
99705
97478
95143
93038
.90564
16677
.10587
.01778
.99859
.96830
. 94695
.92673
. 75506
68965
.66768
64435
.62184
54290
51509
.49294
47533
.42807
.29663
.26582
.08220
.89857
87754
.85463
07647
06461
01898

S19



33.02
32.94
32.64
32.41
32.34
32.21
3212
17.01
5.81

S20

Current Date Paramaters

——— 37.53
—35.49
——34.79
—30.09
————28.56
— 2557

/
X

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

NRME af164.4cr8
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080611
Time 13.38
INSTRUK spect
PROBHD 5 mm Dual 13C/
FULPROG 29ig30

D 12768
SOLVENT cpels

NS 538

DS 0
SWH 25126.629 Hz
FIDRES 0.766773 Hz
AQ 0.6521332 sec
RG 18380.4

o 19.900 use
DE €.00 use
TE §73.2 K
oL 2.00000000 s&c
dll 0.03000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500080 sec
======== CHMWEL fl =======
nucl 1i¢c

PL 7.10 use
PL1 0.00 ag
SFO1 100.6247690 MHz
=s====== CHANNEL f2 s===z==
CEDPRGZ waltzl6
NUC2 1H
PCPDZ 100.00 use
PL2 120.00 dB
PL12 17.00 dB
SFO2 400.1331950 MHz
F2 - Processing paramesters
5T 65536

SF 100.6124807 MHz
WD EY
S$SB 0

LB 5.00 Hz
GB 0

PC 1.00

BC NMR (CDCl;) spectrum of compound 5b.

Figure S4-17



Current Data Parameters

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

NAME afl65.cr8
EXPNO 1
23 s PROCNO 3
= - = i
& =& 3 F2 - Acquisition Parameters
| Date_ 20080611
Time 11.08
INSTRUM spect
PROBHD 5 mm QNP 1H
PULPRCG zgigl3l
D 32768
SQLVENT CDC13
NS 16
D3 0
SWH 35714.285 Hz
FIDRES 1.089913 Hz
AQ 0.4588020 sec
RG 16384
oW 14.000 usec
DE 20.00 usec
TE 300.0 X
TLO 6.00 éB
DLO 0.00 @B
D1l 0.0300000 sec
DL5 17.00 4B
D1 5.00000000 sec
. Pl 12.35 usec
SFQL 121.4980000 MHz
NUCLEUS iip
CPDPRG waltzl6
P31 100.00 usec
F2 - Processing parameters
sI 32768
SF 121.4961589 MHz
WOW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
_ _ ' 1D MMR plot parameters
4 23.00 cm
FlP 162.131 ppm
Fl 19698.25 Hz
F2P -131.823 ppnm
F2 -16016.04 Hz
PPMCM 12,78061 ppm/cr
i T ] T T T T T T T T T T ' T T T ™HICH 1552.79517 Hz/cm

S21

Figure S4-18: *'P NMR (CDClIs) spectrum of compound 5b.
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Figure S4-19: *H NMR (CDCls) spectrum of compound 6b (BSV28).
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Figure S4-20: *C jmod NMR (CDCls;) spectrum of compound 6b (BSV28).
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Figure S4-21: *'P NMR (CDCl;) spectrum of compound 6b (BSV28).
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Figure S4-22: 'H NMR (CDCls) spectrum of compound 7 (BSV21).
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Figure S4-24: 3'P NMR (CDCl5) spectrum of compound 7 (BSV21).



