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S1 NMR spectra (non-symmetric phosphite — method 1

and 2)
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Figure S1-1: Attempts to produce non-symmetric dialkylphosphite from diphenylphosphite. i) pyridine
(0.9 eq) ; C1pH,50H (0.9 eq), 20°C, 2h ; ii) pyridine (1 eq) ; Oleyl-OH (1 eq) 3h, 20°C.
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Figure S1-2 : *'P NMR of alkylarylphosphite synthesised by method 1.
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Figure S1-3 : Synthesis of non-symmetric dialkylphosphite from symmetric dialkylphosphite.
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Figure S1-4 : *'P NMR of non-symmetric dialkylphosphite synthesised by method 2.
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S2 NMR spectra (POCIl; method)
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Figure S2-1 : One-pot procedure for the synthesis of non-symmetric lipophosphoramide (R1£R2).
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Figure S2-2 : >'P NMR (CDCls) spectrum of POCI; method
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S3 NMR spectra
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Figure S3-1: "H NMR (CDCls) spectrum of compound 1.
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Figure S3-3: "H NMR (CDCls) spectrum of compound 2.
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Figure S3-4: *'P NMR (CDCl;) spectrum of compound 2.
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Figure S3-5: "°C jmod (CDCl;) spectrum of compound 2.
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Figure S3-6: "H NMR (CDCls) spectrum of compound 3.
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Figure S3-8: '"H NMR (CDCIQ) spectrum of compound 4.
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Figure S3-9: *'P NMR (CDCl;) spectrum of compound 4.
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Figure S3-10: "*C jmod (CDCls) spectrum of compound 4.
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Figure S3-11: '"H NMR (CDCls) spectrum of compound 5.

=

5 ~ : TSIl DALY FArmAEtArE

- = ABHE p10ERI00LT. Lagd

o T | o] 1=

- = =] 1
Fi - Arguimitios Pacecscars
Euce,_ FLARTYET
Tims AT.4T

C12H250\||:1 ,L
P /\/ N

C20H410

= CHMEIEL £3 sw=sswss
waltaid

1%
10800 e
1300 2N

LL5 Bl dm
Er2 AST . ISIE0T iz

P2 - Frocmmning pazececess
T

- 147 MetgarL Mz
W ]
-1 D
a §-i ma
= a
o 1.0

g P g M e A M g Iy
T T T T | T
18 10 5 0 -5 -10 -15 ppm
Figure $3-12: *'P NMR (CDCls) spectrum of compound 5.

10



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Supporting materials

SANY

so5s
r’/) Wé

C1oHps0 I rLGi
~ /\/
CaoHa10” ” |

|‘

|

I I‘ |

| Mo
| fr‘ ‘H"iﬁl ‘
l AN / | I AS
N - = o SN e . - /f oo
TIT l 7515' ‘;10— o ﬁ—'; o 5‘0 ‘ 4:5 41[! ‘ 3?5 3.‘0. ‘ _-_2_:5‘ 2.0 115 110 ppm‘
[ L L L) - _
B W W ks 5N
Figure S3-13: "H NMR (CDCl;) spectrum of compound 6.
SL 174
S HAME n1'_31'_13_dm:§
(0]
C12H250\||:l ,L®_
~ /\/
CaoH410” ” | ;
M1 C.Oa:IGC:IGE EL

wum CHAMNEL §1 mmmamsas

10.B0 usec
i

1.0
181.9300345 MHz

&1 TER
ar 161.92E5243 ¥z
WO B
S [
LB 3.00 m:z
GE i
B 1.40

e

T
18 10 8 4 - - ppm

Figure S3-14: *'P NMR (CDCl;) spectrum of compound 6.
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Figure S3-16: '"H NMR (CDCl;) spectrum of compound 7.
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Figure S3-17: *'P NMR (CDCls) spectrum of compound 7.
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Figure $3-22: *'P NMR (CDCls) spectrum of compound 9.
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Figure S3-24: *'P NMR (CDCls) spectrum of compound 10.

16



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

** 51200 dans CDCI3 **

O
C14H2g0_ |
CaoH410”

Supporting materials

®

Cuxrent Deta Feramsters
R 21030712 5eq

S5 R T T

155 150 145 140

T T T T T T T T BEEE T T
135 130 125 120 115 110 105 100 95 90 85 80

e

T
75 70 65

60 55

aE

27.50 B
5003030835 be

P2 - Processing parameters

£5535
1258005355 e
£

0
3.00 w2

1.00

45 40 35 30 25 20 15 10 ppm
H 13~
Figure S3-25: °C jmod (CDCl;) spectrum of compound 10.
S5L221 Current Data Parameters
HANE =1Z240912. dag3
0 ma s WEPHD &
£ E g1 EEE fwme H
- o qn  esg . .
o F2z = Aoguisition Paramerers
Tate_ 20120934
T 10.25
IRSTRUM =
PROBHD 5 mm TBI 31 2
PULEROG =530
O ™ x27E8
Cq4H-500_ I FOLVENT hoatons
141129 \P N %S 13
ns
CgH370” \N/\/ ~ St £555.204 Mz
181137 H FIDRES 0182989 Hz
AQ 2, 7325011 F6c
AE .
oW B3.a00 usec
IE 5.00 usec
TE 298.2 K
ol 2.00000000 sec
uCR=eT 0.00000000 sec
MCWRE 0.01500000 sec
m==mm==s CHANNEL [l =====m=s
nuCL 16
FL T.25 usec
FLl .pd am
SFCL 400.0454989 NHz
FI - Processing perameters
51 36
SF 400.0431514 MH2
WO no
S3H o
LB G.00 Hz
GB o
BC 1.00
[ T I T ¥ T T T T T T T T 1
7.0 6.5 6.0 5.5 5.0 4,5 4.0 3.5 3.0 5 1.0 ppm

E

L

Figure S3-26: '"H NMR (CDCl;) spectrum of compound 11.

g W

17



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Supporting materials

SL2zl

- " Surrent Data Paramstecs
= @ 21240812 - dugd
= “ BRI H
- = BROCHD 1
¥i - Aoquisition Fazaneteza
Dhta_ 10120830
Ting 18.22
IHETRIN spact
PHOEND 5 s TAT 31F 2
BULFADG zgigan
™ ket
SOLVERT i)
HE e
(@] | ne ]
s 64035.086 2
C14H200 I FIIRES 1381661 Ha
P— N\ * vdea se
- N /\/ RG 18350.4
o 7.700 uses
C1gH370 N e 2100 uia
] 8.2 %
o 2.00400000 ses
a1 203000000 sec
WEREST 001000000 see
EWRE 4101500000 sec
samwmmns CHAMNEL f1 zsssw===
HUC 31r
el 10780 ysas
L1 1.00 dB
BFGL 161.9461E80 MExz

mazc===z fZ mmamzzzz

CHARNEL
CEDFRGE waltzlf
B

FOEER 100,50 uses
ELE 120.00 48
BLL2 1.

SFOZ A00. 0455000 HHz

FZ = Processing DATANACErs

51

F 1815402391 oz
Wo B
858 [

LE 5.00 Hz
=S L]

BT 1.04

T T [ T T T T T 1 i T I T T

I
I
i 18 17 16 15 14 13 12 11 10 8 8 7 ] 5 4 3 2 pom

Figure S3-27: *'P NMR (CDCl;) spectrum of compound 11.

3 o D g L D P S PR TS D R D Py R, [P — CUrrent Dats Farameters
w - -

o b ERARAALEEAZNISINSR BELRERIRS53EE e 21270312 233
h “ il i A g i :

ﬁ: .
vt
X

. —0.BE&
=z

F2 - Roguisition Baramstecs
£ 20130

Date_ 927
Timie 10.31
IHSTRUK Bpact
FROBHD S mm THI 31F 2
FULFROG 2930
i) 212768
o | ggwsm: hr.‘:l:ﬂl;:
©] os a
C14H290\||:! N— FWH 5955.204 Mz
~ \N/\/ FIDRES I.182959 Mz
C18H37O | €) e 2.T128011 sec
H | ARG 181
oo 83,400 usec
=] £.00 usec
IE 238.2 R
Bl 24003000 seg
HCREST 0.00000000 sec
HCWRE 0.01500000 ses
Msmmzs== CHANNEL £l =zzaza==
HroL iH
el T.E£5 usec
BLL 1,00 45
sFal 408,1454395 MHHz
F2 = Brocessing parameters
54 5! E
&F 400.0431512 tHz
fue g ne
358 [i
LE 0,00 Hr
GE
B L.0d

R YUY

T T T T i T T T T T T T T T 1

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

Ny

Figure S3-28: '"H NMR (CDCl;) spectrum of compound 12.

18



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Supporting materials

SL224
-
g o

I

] | . .
wt,‘,mmxu’i.r’ww:‘-.,l. i \Hn,‘*'tq,-ww"u\‘,-.ﬂ uum“w.u\,,w\h..f'-ﬂ'\p’w g ‘;.“ybmr'uﬂ\"‘u”‘\'ﬁhl““ﬂv"vf“r5‘1"'a"L'5-A,W\ﬁl.'.'\'vm\,ﬁ;"“‘"/f-}wr

T L T T T T~ IR o T T T T

I
i 18 17 16 15 14 13 12 11 10 9 8 7 -] 5 4 3 2

Figure S3-29: *'P NMR (CDCl;) spectrum of compound 12.

© Data Faramatoes
JT0912 . deg3
1

** @chantillon note SL224 dang CDC13 ** N:’;:D F]]OGEL‘.’:SQ;
£
FROCRO 1
Data_ 20130831
Time 13.10
INITRIAL apect
PROBHD 5 mm TBI 1H/ZH
FULFROG Jmod
i s W - ) 65536
anre ne ae & @ SOLWENT coeld
SRS i g2 o 5 13 1ad0g
T D3 1
L‘*"/ \'f V \ | o 21980.814
PIDRRES 0.165918 4z
g 1.3664756 ac
RG 4096
oW 20,850 upec
g 6.50 umec
TE 2980 ¥
cHsT2 145, 0000000
CHET11 10000000
o1 2.00000000 sec
D20 0.00EBI5S sac
RO 1
(0] | mmmmn— CHANNEL £1 srmm=
w1 i
C14H290\ [l @ 1 11.20 usec
P\ /\/ N— 22.40 usac
e 1.00 as
C1gH370 ” | o 100.5935308 e
| o 2t e
waltelé
1w
100,00 usec
FL2 1.00 48
PL12 23.97 4B
aFoz 1000116000 MEz
a1 32768
= 100.5B25955 MHz
WO EM
28R o
n 3.00 He
GB 0
e 1.40
g -~ " ” .‘.j.u. J o P oy
e v Y " 4 W
T T A B T T T T LI I B B T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 10 5 ppm

Figure $3-30: "*C jmod (CDCl;) spectrum of compound 12.
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Figure S3-42: *'P NMR (CDCl;) spectrum of compound 17.
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Figure S3-44: *'P NMR (CDCl;) spectrum of compound 18.
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Figure S3-46: '"H NMR (CDCls) spectrum of compound 19.
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Figure S3-47: *'P NMR (CDCls) spectrum of compound 19.
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Figure S3-52: *'P NMR (CDCl;) spectrum of compound 21.
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Figure $3-57: *'P NMR (CDCl;) spectrum of compound 23.
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Figure S3-59: *'P NMR (CDCls) spectrum of compound 24.
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Figure $3-60: *C jmod (CDCls) spectrum of compound 24.
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S4 Size, Zeta
Series Compound?® Size (nm) | Index Poly | Zeta (mV)
Non-symmetric Cj2.0/Cis:1 (2) 112.8 0.563 493
Symmetric C 2.0 (16) 162.8 0.742 63.5
1 Symmetric Cig.1 (18) 66.7 0.352 37.3
Mixture of 16 and 18 (1/1 ratio) 183.7 0.504 50.8
Non-symmetric Cy.0/Cis:1 (4) 131.5 0.311 9.1
Symmetric C;s.; (18) 63.9 0.393 70.2
2 Symmetric Cyo.0 (20) 194.7 0.304 45.1
Mixture of 18 and 20 (1/1 ratio) 204.0 0.269 53.7
Non-symmetric Ci2.0/Cz0:0 (6) 170.0 0.242 39.1
Symmetric C20 (16) 120.8 0.362 51.7
3 Symmetric Caoy (20) 178.4 0.315 31.2
Mixture of 16 and 20 (1/1 ratio) 266.7 0.488 46.0
Non-symmetric Cj4.0/Cs:1 (8) 154.8 0.204 52.3
Symmetric Cys.; (18) 125.0 0.273 50.1
4 Symmetric Cy4,0 (22) 2423 0.376 66.9
Mixture of 18 and 22 (1/1 ratio) 107.3 0.390 49.1
Non-symmetric Cj4.0/Cz0. (10) 262.1 0.387 46.7
Symmetric Cso.0 (20) 156.4 0.193 335
5 Symmetric Cy40 (22) 2423 0.376 66.9
Mixture of 20 and 22 (1/1 ratio) 173.6 0.255 491
Non-symmetric Cj4.0/Cis. (12) 169.9 0.277 44 .4
Symmetric Cys.o (24) 172.7 0.349 443
6 Symmetric Cy40 (22) 213.4 0.302 40.6
Mixture of 24 and 22 (1/1 ratio) 179.9 0.409 53.1
Non-symmetric Choest/Cis:1 (14) 210.3 0.406 38.3
7 Symmetric Cyg; (18) 208.7 0.372 405
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S5 DNA binding ability of cationic lipids

Compound 2 Compound 18 DNA Compound 16 Compound 16+18
CR1 CR2 CR4 CR8 CR1 CR2 CR4 CRS8 CR1 CR2 CR4 CR8 CR1 CR2 CR4 CRS8

Compound 4 Compound 20 DNA Compound 18 Compound 18+20
CR1 CR2 CR4 CR8 CR1 CR2 CR4 CRS8 CR1 CR2 CR4 CR8 CR1 CR2 CR4 CRS8

2 . g  — ——
S At | et | St C e | S

Compound 6 DNA  Compound 20 Compound 16 DNA Compound 16+20
CR1 CR2 CR4 CR8  CR1 CR2 CR4 CR8 CRl1 CR2 CR4 CR8 CR1 CR2 CR4 CR8

Compound 8 Compound 18 Compound 22 Compound 18+22  DNA
CR1 CR2 CR4 CR8 CR1CR2 CR4 CR8 CR1CR2CR4CR8 CR1 CR2 CR4 CR8

Compound 10 Compound 22 DNA  Compound 20 Compound 20+22
CR1 CR2 CR4 CR8CR1CR2CR4 CRS8 CR1 CR2 CR4 CR8 CR1CR2CR4

Compound 12 DNA Compound 22 Compound 24 DNA Compound 22+24
CR1 CR2 CR4 CRS8 CR1 CR2 CR4 CR8 CR1 CR2 CR4 CRS8 CR1 CR2 CR4 CRS8
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Compound 18 DNA Compound 14
CR1 CR2 CR4 CRS8 CR1 CR2 CR4 CRS8
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S6 In vitro transfection assays

For details see the experimental procedure.
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S7 Evaluation of toxicity

The toxicity of the different lipid/ DNA complexes was determined by using a
chemiluminescent assay (Toxilight - Cambrex, Li¢ge, Belgium). For details see experimental

procedure.
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