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Materials and Instruments

1. Synthesis of Mannsoe-PEG-DSPE, Galactose-PEG-DSPE,

Glucose-PEG-DSPE, Malt disaccharide-PEG-DSPE and Maltotriose-PEG-DSPE
1. Synthesis of sugar-PEGgo-DSPE

1.1 Modification and synthesis process of sugar structure
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Scheme 1. Modification and synthesis process of five sugar ligands
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Figure S1. 'H NMR spectrum of compound 4a in CDCl;.
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Figure S2. *C NMR spectrum of compound 4a in CDCls.



MarttooSmed dbd=F 0 O o o= - 0 0 T T o - Qo =+ — = O W e e i
l‘w&ﬁﬂlﬂjmmmmmmmhhhhl"\--\l-lhl"\-l"\-\ (=0} WNWIOWn WS T T .
e A R N N T B T e T R I T I B I T -
meRg §ing wpi

L ze000
HO,

- oanen

|- zzo00

|- zo0o0

i

15000

2-(butyl-3-ethinyl)-galactose [

14000
- 12000
L 10000
-COo00
f= 8000
2000
- 2000
) L ﬁ
B LT aTa
=E=R=NuR=1 ~Na - -z000
- oo
IO ]0‘5 1’1" 5'5 SIO 3'5 3'0 I! ’EO DID le 5'5 ID 6‘! lID 3'5 3‘0 2'5 :fD 1I! ]fO "I OIO
Figure S3. '"H NMR spectrum of compound 4b in CDCls.
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Figure S4. *C NMR spectrum of compound 4b in CDCls.



Figure S6. 1*C- NMR spectrum of compound 4¢ in CDCls.
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Figure S5. "H NMR spectrum of compound 4¢ in CDCl3
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Figure S7. 'H NMR spectrum of compound 4d in CDCls.
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Figure S8. °C NMR spectrum of compound 4d in CDCls.
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Figure S9. '"H NMR spectrum of compound 4e in CDCls.
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Figure S10. '3C NMR spectrum of compound 4e in CDCls.



1.2 Modification and synthesis process of PEG-DSPE structure
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Scheme 2. Modification and synthesis process of PEG-DSPE.
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Figure S11. '"H NMR spectrum of compound 5 in CDCls.



DT OoONNCEFfroORE@E~RODLOMRN T 3OO
P B o = P = D 0D D D D WO WO D W @D OWOWWN =T MM - TZ000
e e R e e e e e e
AR R
L 70000
832000
O b= 80000
N3 N3 22000
n
30000
azide-PEGggg-azide
{40000
L 32000
30000
23000
| peeleinle]
13000
L 10000
= 2000
I JJ J .
B""r‘
Nog | -s000
83
10. 5 0.0 9.5 3.0 33 .o 7.3 7.0 [N aa 55 50 -1 a0 i 1.5 ] 0.0 N1
. 1 .
Figure S12. '"H NMR spectrum of compound 6 in CDCls.
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Figure S13. 'H NMR spectrum of compound 7 in CDCl;.
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Figure S14. 'H NMR spectrum of compound 9 in CDCl;.

1.3 Synthesis of Mannsoe-PEGgo-DSPE, Galactose-PEGgo0-DSPE,
Glucose-PEGe00-DSPE, Malt disaccharide-PEGg00-DSPE and
Maltotriose-PEGg00-DSPE
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Scheme 3. Synthesis process of five sugar ligand-PEG-DSPE.
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Figure S15. 'H NMR spectrum of compound 10a in CDCls.
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Figure S16. 'H NMR spectrum of compound 10b in CDCls.
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Figure S19. 'H NMR spectrum of compound 10e in CDCls.
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Figure S20. '*C NMR spectrum of compound 10e in CDCls.
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1.4 Synthesis of Blank-PEG750-DSPE

074 o o}

Br NHS,EDCI

/O\/{/\O/\}\/OH /\g/ /O\/l/\o/\l\/o\)J\o)< &» /O\/I/\O/\J’\n/o\)J\OH —
n

n NaOH,DCM CHCls
1 12

o]

0 0
o H 1]
DSPE,TEA ~ o N~ P PPN
/O\,{/\O/\l\/o\/u\op _DSPETEA _ Nohe \/],To/ﬁ( 0" L0 o
. 0 CHCls o Ou S

O
13

Scheme 4. Modification and synthesis process of Blank-PEG-DSPE.
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Figure S21. '"H NMR spectrum of compound 12 in CDCl;.
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Figure S22. 'H NMR spectrum of compound 13 in CDCl:.
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