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1. Fig. S1-S7
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Figure S1. Plotting the absorbance of CNAu at 520 nm in a 60% fetal bovine serum/40% Tris-HCI
solution as a function of time.
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Figure S2. Dynamic light scattering of AUNP, CNAu and CNAu with PNA (0.3 uM).
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Figure S3. Zeta potential of AUNP and CNAu.
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Figure S4. Calibration curve obtained by plotting the absorption (at 620 nm) of anthrone/sulfuric
acid as a function of increasing D-galactose. The galactose (galactoglycerolipid) loading
concentration was determined to be 21.6 pg / mg AuNP.
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Figure S5. UV-vis spectra of (a) 28@AuUNP, (b) 30@AuUNP and (c) 17@AuNP in the absence and
presence of increasing selective lectin (PNA = peanut agglutinin; Con A = concanavalin A). (d)
Plotting UV-vis absorption as a function of lectin concentration; the limit of detection of 30@AuUNP,
17@AUNP, 28@AUNP and 21@AUNP are 7.1, 8.0, 10.7 and 10.2 nM, respectively (30/k).
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Figure S6. Fluorescence imaging (a) and quantification (b) of Hep-G2 (human liver cancer), HelLa
(human cervix cancer) and A549 (human lung cancer) cells with DCM@AUNP and DCM@CNAu
(Scale bar: 100 uM; cell nucleus were stained by Hoechst 33342).
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Figure S7. Cell viability of different cells treated with (a) increasing HCPT concentration for 15
min, and with (b) HCPT (1 uM) with increasing incubation time. The concentration of CNAu was

kept at 0.1 pM.
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2. Experimental section

General. All commercial available reagents purchased from Sigma-Aldrich, TCI Chemical and
Carlo-Erba were used without further purification. Column chromatography was performed on Silica
gel 60 (40-60 um). The solvents for column chromatography were used without purification. The
reactions carried out under anhydrous conditions are performed under argon in glassware previously
dried in an oven. Methanol is dried over molecular sieve 3A. THF, DMF, dichloromethane,
acetonitrile and toluene were previously dried through alumina cartridge using a solvent purificator
MBRAUN SPS-800. Reactions were monitored by TLC on Silica Gel 60F-254 plates with detection
by UV (254 nm or 365 nm) or by spraying with 10% H,SO, in EtOH and heating about 30 s at 400-
600 °C. Melting points were determined with a Kofler melting point apparatus. Optical rotations
were measured using a Jasco P-2000 polarmeter at room temperature in a 10 cm, 1 mL cell. NMR
spectra were recorded on a JOEL ESC-400 spectrometer in CDCI; or CD3OD solution. Chemical
shift was given in units of parts per millon related to TMS or solvent protons as internal reference.
High-resolution mass Spectra (HRMS) were recorded on a Q-TOF MaXis using standard conditions
or Bruker Microflex™ MALDI-TOF mass spectrometry. Zeta potential was measured on a zetasizer
nanosystem (Malvern Instruments). Dynamic light scattering (DLS) was carried out on a Horiba LB-
550 Dynamic Light Scattering Nano-Analyzer.

General procedure for desilylation: To a solution of silylated compound (1 eg.) in anhydrous
THF (15 mL/mmol) under argon, was added TBAF (3 eq.). After stirring at room temperature
overnight, the solution was removed under vacuum. The residue was diluted with EtOAc (25
mL/mmol), washed with saturated ag NH4CI (10 mL/mmol), H,O (10 mL/mmol) and brine (10
mL/mmol), dried over MgSO,, filtered, evaporated, and purified by column chromatography over
silica gel to afford the silylated compound.

General procedure for the Mitsunobu reaction: To a solution of alcohol (1 eq.), PhsP (3 eq.)
and PhthNOH (3 eq.) in toluene (20 mL/mmol) at 0 'C under argon, was added DIAD (3 eq.)
dropwise. The resulting mixture was stirred at room temperature for 1 h and then extracted with
EtOAc (3x30 mL/mmol). The combined organic layers were washed with saturated aq NaHCOj3
(3x30 mL/mmol), H,O (30 mL/mmol) and brine (30 mL/mmol), dried over MgSQ,, filtered,
evaporated and purified by column chromatography over silica gel to afford the O-phthalimido
compound.

General procedure for hydrazinolysis: To a solution of O-phthalimido compound (1 eq.) in
MeOH (20 mL/mmol), was added N,H4-H,O (2 eq.). The mixture was stirred at room temperature
for 2 h and then extracted with CH,CI, (3x50 mL/mmol). The combined organic layers were washed
with saturated aqg NaHCO3 (50 mL/mmol), H,O (50 mL/mmol) and brine (50 mL/mmol), dried over
MgSOQ,, filtered, evaporated, and purified by column chromatography over silica gel to afford the O-
amino compound.

General procedure for N-oxyamide formation: To a solution of carboxylic acid (1 eq.) in
anhydrous CH,Cl; (15 mL/mmol), was added HOBt (2 eq.), EDC-HCI (2 eq.) and Et3N (2 eq.) under
argon at 0 'C. After stirring for 20 min, the oxyamine derivative (1 eq.) was added. The resulting
mixture was stirred at room temperature overnight. The solution was diluted with EtOAc (100
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mL/mmol), washed with ag HCI (1N, 2x40 mL/mmol), saturated aq NaHCO3 (2x40 mL/mmol) and
brine (40 mL/mmol), dried over MgSO,, filtered, evaporated, and purified by column
chromatography over silica gel to give the N-oxyamide.

General procedure for esterification: To a solution of carboxylic acid (1 eq.) in anhydrous
CHCl; (15 mL/mmol), were added EDC-HCI (2 eq.), DMAP (2 eq.) and Et3N (2 eq.) under argon at
0 "C. After the mixture being stirred for 20 min, the alcohol (1 eq.) was added. The resulting mixture
was stirred at room temperature overnight. The solution was diluted with CH,Cl, (50 mL/mmol),
washed with ag HCI (1N, 2x40 mL/mmol), saturated ag NaHCO3; (2x40 mL/mmol) and brine (40
mL/mmol), dried over MgSO,, filtered, evaporated, and purified by column chromatography over
silica gel to give the ester.

General procedure A for the deacetylation: To a solution of acetylated compound (1 eq.) in
85% EtOH (50 mL/mmol) was added N,Hs;-H,O (12 eq.). The mixture was stirred at 50 C
overnight. The solution was poured into ice-cold brine and extracted with CHCI3 (3x100 mL/mmol).
The combined CHCI3 layers were dried over MgSQOy,, filtered, evaporated and purified by column
chromatography over silica gel to give the deacetylated compound.

General procedure B for the deacetylation: To a solution of acetylated compound (1eq.) in
anhydrous MeOH (20 mL/mmol), was added sodium methoxide (0.3 eq.). After completion of the
reaction, cation exchange resin was added to neutralize the solution. The resin was filtered and the
filtrate concentrated to afford the deacetylated compound.

(2R)-1,2-Di-O-benzyl-3-0-(2',3',4',6'-tetra-O-acetyl-#-D-galactopyranosyl)glycerol (2) To a
solution of B-D-galactose pentaacetate (2 g, 5.12 mmol) in CH,CI;, (15 mL) was added HBr (33% in
AcOH, 3.52 mL, 20.48 mmol) at 0 'C. The mixture was stirred at room temperature under argon for
6 h, and then the solution neutralized with ag NaHCOg3 in an ice bath. The resulting 2,3,4,6-tetra-O-
acetyl-a-D-galactopyranosyl bromide was extracted with CH,Cl, (100 mL), dried over MgSQ,,
filtered and evaporated to give a syrup. To a solution of (2S)-1,2-di-O-benzyl-glycerol 1 (1.39 g, 5.12
mmol), HgBr, (0.92 g, 2.56 mmol) and Hg(CN), (0.65 g, 2.56 mmol) in dry acetonitrile (10 mL) was
added dropwise over a period of 1 h, a solution of glycosyl bromide in acetonitrile (5 mL). The
reaction solution was stirred at room temperature for 15 h, and then concentrated to an oil which was
dissolved in CH,CI, (100 mL) and washed with saturated aq NaHCO3 (2x30 mL) and water (30 mL).
The dried (MgSQO,) organic layer was concentrated. Purification by column chromatography
(petroleum ether/EtOAc: 3/1) afforded compound 2 (2.30 g, 75%) as a colorless paste: Rt = 0.20
(petroleum ether/EtOAc: 3/1); [o]o -15.0 (c 0.1, CHCI3):; *H NMR (400 MHz, CDCls): § 7.38-7.27
(m, 10H, H-Ph), 5.40-5.34 (m, H-4"), 5.20 (dd, J = 10.5, 7.9 Hz, 1H, H-2"), 4.99 (t, J = 10.5, 3.4 Hz,
1H, H-3"), 4.67-4.62 (m, 2H, OCH,), 4.56-4.46 (m, 3H, H-1’, OCH,), 4.19-4.08 (m, 2H, H-6"), 3.98
(dd, J=9.8, 4.2 Hz, 1H, H-3a), 3.86 (td, J = 6.5, 0.8 Hz, 1H, H-5’), 3.78-3.68 (m, 2H, H-2,3b), 3.63-
3.55 (m, 2H, H-1), 2.15, 2.04, 1.98, 1.95 (4xs, 12H, 4xOAc); *C NMR (100 MHz, CDCls): ¢ 170.5,
170.4, 170.3, 169.5 (C=0); 138.6, 138.3 (C); 128.5, 127.8 (CH-Ph); 101.2 (C-1°), 77.0 (CH), 73.6,
72.3 (CHy); 71.0 (C-3), 70.8 (C-57), 69.9, 69.3 (CHy); 69.0 (C-2°), 67.2 (C-4), 61.4 (C-67), 20.8,
20.7 (OAC); HRMS (ESI) m/z: [M+Na]" Calcd for C3;H3gNaO;, 625.2261; Found 625.2261.
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(2R)-1-0-(2',3',4",6'- Tetra-O-acetyl-p-D-galactopyranosyl)glycerol ~ (3). A mixture of
compound 2 (7 g, 11.63 mmol) and 10% Pd/C (1 g) in EtOAc (100 mL) containing 10 mL each of
EtOH and AcOH was vigorously shaken under H, at room temperature overnight. The catalyst was
filtered off, the filtrate evaporated. Purification by column chromatography (CH,Cl,/MeOH: 100/3)
afforded compound 3 (3.45 g, 70%) as a colourless paste: Rf = 0.22 (CH,Cl,/MeOH: 100/3); [o]p +
3.0 (¢ 0.1, CHCI3); *H NMR (400 MHz, CDCls): 6 5.40 (dd, J = 3.7, 0.9 Hz, 1H, H-4"), 5.20 (dd, J =
10.5, 7.8 Hz, 1H, H-2"), 5.03 (dd, J = 10.5, 3.2 Hz, 1H, H-3"), 451 (d, J = 8.2 Hz, 1H, H-17), 4.21-
4.10 (m, 2H, H-6), 3.99-3.92 (m, 1H, H-5"), 3.90-3.75 (m, 3H, H-2,3), 3.70 (dd, J = 11.4, 3.7 Hz,
1H, H-1a), 3.61 (dd, J = 11.4, 4.6 Hz, 1H, H-1b), 2.99 (s, 2H, 2x0OH), 2.17, 2.08, 2.07, 2.00 (4xs,
12H, 4xOAc); *C NMR (100 MHz, CDCls): 6 170.6, 170.4, 170.3, 170.0 (C=0); 102.0 (C-1°), 72.8
(CHy), 71.0 (C-5), 70.7 (C-3), 70.5 (CH), 68.9 (C-2"), 67.1 (C-4"), 63.5, 61.5 (CH,), 20.9, 20.8,
20.7 (OAc); HRMS (ESI) m/z: [M+Na]" Calcd for C17H,6NaO1, 445.1322; Found 445.1321.

(2S)-1-O-tert-Butyldimethylsilyl-3-O-(2°,3°,4°,6°-tetra-O-acetyl-#-D-galactopyranosyl)
glycerol (4). To a solution of compound 3 (2.8 g, 6.64 mmol), N-methylimidazole (1.59 mL, 19.92
mmol) and iodine (5.05 g, 19.92 mmol) in anhydrous THF (30 mL) under argon at 0 °C, was added
TBSCI (1.1 g, 7.30 mmol). The reaction mixture was stirred for 20 min at 0 °C, then quenched with
saturated aq Na,S,03 and the solution was evaporated. The residue was diluted with EtOAc (200
mL), washed with saturated aq Na,S,03 (2x50 mL), H,O (50 mL) and brine (50 mL), dried over
MgSQ,, filtered, concentrated, and purified by column chromatography over silica gel
(CH.CIy/MeOH: 100/1) to afford compound 4 (3.20 g, 90%) as a colourless paste: R = 0.73
(CH2Cly/MeOH: 100/3); [a]p -7.3 (¢ 0.1, CHCI3); *H NMR (400 MHz, CDCls): 6 5.34 (d, J = 3.5 Hz,
1H, H-4°), 5.16 (dd, J = 10.5, 8.0 Hz, 1H, H-2"), 4.97 (dd, J = 10.5, 3.3 Hz, 1H, H-3"), 4.47 (d, J =
7.8 Hz, 1H, H-1), 4.13-4.05 (m, 2H, H-6"), 3.93-3.85 (m, 1H, H-5"), 3.80-3.65 (m, 3H, H-2,3), 3.61-
3.53 (m, 2H, H-1), 2.54 (s, 1H, OH), 2.11, 2.01, 2.01, 1.93 (4xs, 12H, 4xOAc), 0.85 (s, 9H, tBu),
0.02 (s, 6H, Si(CHs),); **C NMR (100 MHz, CDCl5): 6 170.4, 170.2, 170.1, 169.5 (C=0); 101.8 (C-
1%), 71.6 (CH,), 70.9, 70.8, 70.5, 68.9, 67.1 (CH); 63.7, 61.4 (CH,); 25.9, 20.8, 20.7, 20.6 (CHy);
18.3(Cq, tBU), -5.4 (CHa, Si(CH3)2); HRMS (ESI) m/z: [M+Na]* Calcd for C,3H40NaO1,Si 559.2187;
Found 559.2188.

(2R)-2-O-Phthalimido-1-O-tert-butyldimethylsilyl-3-O-(2',3',4',6'-tetra-O-acetyl-f-D-
galactopyranosyl)glycerol (5). The phthalimidoxyl group was introduced into compound 4 (1.68 g,
3.13 mmol) via Mitsunobu reaction according to the general procedure. Purification by column
chromatography over silica gel (CH,Cl,/MeOH: 100/0.5) afforded compound 5 (2.06 g, 97%) as a
yellowish paste: Ry = 0.60 (CH,Cl,/MeOH: 100/1); [o]o + 4.0 (c 0.1, CHCI3); *H NMR (400 MHz,
CDClg): 6 7.88-7.71 (m, 4H, Phth), 5.36 (dd, J = 3.4, 1.0 Hz, 1H, H-4"), 5.16 (dd, J = 10.6, 7.8 Hz,
1H, H-2"), 5.00 (dd, J = 10.6, 3.6 Hz, 1H, H-3"), 4.65 (d, J = 8.2 Hz, 1H, H-1"), 4.46-4.39 (m, 1H, H-
2), 4.18-4.08 (m, 3H, H-3a,6”), 3.98-3.88 (m, 4H, H-1,3b,5"), 2.12, 2.05, 2.04, 1.96 (4xs, 12H,
4x0Ac), 0.79 (s, 9H, tBu), 0.00, -0.01 (2xs, 6H, Si(CHs),); *C NMR (100 MHz, CDCls): 6 170.5,
170.4, 170.3, 169.7, 163.8 (C=0); 134.5 (CH), 129.1 (C,), 123.6 (CH), 101.3 (C-1°), 87.0 (CH), 71.1
(C-3%), 70.7 (C-5), 68.8 (C-27), 67.9 (CHp), 67.1 (C-4), 62.0, 61.4 (CHy), 25.8, 20.9, 20.8 (CH3);
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18.3(Cq, tBu), -5.6 (CHs, Si(CH3);); HRMS (ESI) m/z: [M+Na]" Calcd for CzHssNNaO14Si
704.2351; Found 704.2346.
(2S)-2-O-Phthalimido-1-0-(2',3',4",6'-tetra-O-acetyl-#-D-galactopyranosyl)glycerol (6).
Desilylation of compound 5 (1.45 g, 2.13 mmol) using AcCl according to the general procedure A
and purification by column chromatography over silica gel (petroleum ether/EtOAc: 2/3) gave
compound 6 (0.93 g, 77%) as a white solid: Rf = 0.39 (petroleum ether/EtOAc: 1/2); [a]p -17.7 (C
0.1, CHCIs); mp 66 C: *H NMR (400 MHz, CDCls): 6 7.97-7.78 (m, 4H, Phth), 5.40 (d, J = 3.2 Hz,
1H, H-4), 5.23 (dd, J = 10.6, 8.2 Hz, 1H, H-2’), 5.03 (dd, J = 10.6, 3.2 Hz, 1H, H-3"), 4.65 (d, J =
7.8 Hz, 1H, H-17), 4.44-4.30 (m, 1H, H-2), 4.28-4.11 (m, 3H, H-3a,6”), 4.05 (dd, J = 11.6, 6.3 Hz,
1H, H-3b), 4.01-3.92 (m, 1H, H-5"), 3.84 (dd, J = 13.8, 2.8 Hz, 1H, H-1a), 3.73 (dd, J = 13.8, 4.1 Hz,
1H, H-1b), 2.16, 2.10, 2.07, 1.99 (4xs, 12H, 4xOAc); *C NMR (100 MHz, CDCls): ¢ 170.6, 170.4,
170.3, 169.8, 164.7 (C=0); 135.1 (CH), 128.8 (C,), 124.1 (CH), 101.4 (C-1°), 88.2 (CH), 71.0, 70.9,
68.7 (CH); 67.7 (CH,), 67.2 (CH), 61.4, 60.5 (CHy); 20.9, 20.8, 20.7 (OAc); HRMS (ESI) m/z:
[M+Na]* Calcd for CosH2sNNaO14 590.1486; Found 590.1483.
(2R)-1-O-Palmitoyl-2-O-phthalimido-3-0-(2',3',4',6'-tetra-O-acetyl-£-D-galactopyranosyl)
glycerol (7). Esterfication of compound 6 (0.93 g, 1.64 mmol) with palmitic acid according to the
general procedure and purification by column chromatography over silica gel (petroleum
ether/EtOAcC: 3/2) afforded compound 7 (1.23 g, 93%) as a colourless paste: R = 0.60 (petroleum
ether/EtOAC: 1/1); [o]o -18.7 (c 0.1, CHCIs); *H NMR (400 MHz, CDCls): 6 7.93-7.75 (m, 4H,
Phth), 5.38 (d, J = 3.6 Hz, 1H, H-4"), 5.19 (dd, J = 10.5, 8.2 Hz, 1H, H-2"), 5.02 (dd, J = 10.5, 3.2
Hz, 1H, H-3"), 4.64 (d, J = 8.2 Hz, 1H, H-1"), 4.62-4.55 (m, 1H, H-2), 4.42 (dd, J = 12.8, 3.7 Hz, 1H,
H-1a), 4.34 (dd, J = 12.8, 5.9 Hz, 1H, H-1b), 4.23-4.09 (m, 3H, H-3a,6"), 4.01 (dd, J = 11.7, 5.8 Hz,
1H, H-3b), 3.98-3.91 (m, 1H, H-5"), 2.31 (t, J = 7.6 Hz, 1H, CH,), 2.15, 2.08, 2.06, 1.98 (4xs, 12H,
4x0AC), 1.67-1.54 (m, 2H, CH,), 1.45-1.21 (m, 24H, 12xCH,), 0.88 (t, J = 6.9 Hz, 3H, CH5); *C
NMR (100 MHz, CDCl3): § 173.5, 170.6, 170.4, 170.3, 169.7, 163.6 (C=0); 134.7 (CH), 128.9 (Cy),
123.8 (CH), 101.3 (C-1), 84.5 (CH), 71.0 (C-3’), 70.8 (C-5), 68.6 (C-2’), 67.6 (CH,), 67.1 (C-4"),
62.4,61.3, 34.1, 32.0, 29.8, 29.8, 29.7, 29.6, 29.5, 29.4, 29.2, 24.8, 22.8 (CH,); 20.9, 20.8, 20.7, 14.2
(CHs); HRMS (ESI) m/z: [M+Na]" Calcd for C41HssNNaO;5 828.3782; Found 828.3788.
(2R)-2-O-Amino-1-O-palmitoyl-3-0-(2',3",4",6'-tetra-O-acetyl-g-D-galactopyranosyl)glycerol
(8). Hydrazinolysis of compound 7 (50 mg, 0.062 mmol) under mild conditions according to the
general procedure and purification by column chromatography over silica gel (petroleum
ether/EtOAc: 2/1) afforded compound 8 (39 mg, 93%) as a white paste: R = 0.44 (petroleum
ether/EtOAC: 1/1); [o]b -53.0 (¢ 0.1, CHCI3); *H NMR (400 MHz, CDCls): 5.39 (d, J = 3.2 Hz, 1H,
H-4’), 5.21 (dd, J = 10.5, 7.8 Hz, 1H, H-2"), 5.00 (dd, J = 10.5, 3.2 Hz, 1H, H-3"), 453 (d, J = 8.2
Hz, 1H, H-1"), 4.41-4.33 (m, 1H, H-2), 4.28-4.09 (m, 4H, H-1,6"), 3.97 (dd, J = 11.4, 5.0 Hz, 1H, H-
3a), 3.93-3.87 (m, 1H, H-5), 3.77 (dd, J = 11.2, 6.2 Hz, 1H, H-3b), 2.31 (t, J = 7.6 Hz, 1H, CH,),
2.16, 2.06, 2.04, 1.99 (4xs, 12H, 4xOAc), 1.71-1.57 (m, 2H, CHy), 1.35-1.22 (m, 24H, 12xCH,),
0.88 (t, J = 6.9 Hz, 3H, CHs); **C NMR (100 MHz, CDCls): ¢ 173.7, 170.6, 170.4, 170.4, 169.6
(C=0); 101.8 (C-17), 79.1 (CH), 71.0 (C-37), 70.7 (C-5), 68.9 (C-2"), 68.4 (CH,), 67.1 (C-4’), 62.8,
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61.3, 34.3, 32.1, 29.8, 29.6, 29.5, 29.4, 29.3, 25.1, 22.8 (CH,); 20.8, 20.8, 14.3 (CH3); HRMS (ESI)
m/z: [M+Na]" Calcd for C33Hs;NNaO13 698.3782; Found 698.3715.
(2R)-2-O-Hexanoylamino-1-O-palmitoyl-3-0-(2',3',4',6'-tetra-O-acetyl-f-D-
galactopyranosyl)glycerol (9). Coupling of compound 8 (115 mg, 0.17 mmol) with hexanoic acid
(21 pL, 0.17 mmol) according to the general procedure for N-oxyamide formation, followed by
purification by column chromatography over silica gel (petroleum ether/EtOAc: 2/1) afforded
compound 9 (115 mg, 88%) as a colourless paste: R; = 0.55 (petroleum ether/EtOAc: 1/1); [a]p -62.0
(c 0.1, CHCI3); *H NMR (400 MHz, CDCls): 6 8.86 (s, 1H, NH), 5.37 (t, J = 3.2 Hz, 1H, H-4"), 5.16
(dd, J=10.3, 8.6 Hz, 1H, H-2"), 5.01 (dd, J = 10.5, 3.2 Hz, 1H, H-3"), 4.50 (d, J = 7.8 Hz, 1H, H-1°),
4.36 (dd, J = 12.2, 3.5 Hz, 1H, H-1a), 4.24-4.04 (m, 4H, H-2,1b,6), 4.02-3.95 (m, 1H, H-3a), 3.93-
3.87 (m, 1H, H-5"), 3.67 (dd, J = 10.1, 7.2 Hz, 1H, H-3b), 2.31 (t, J = 7.6 Hz, 2H, CH,), 2.15-1.93
(m, 14H, 4xOAc, CHy), 1.65-1.53 (m, 4H, 2xCH,), 1.35-1.11 (m, 28H, 14xCHy), 0.91-0.79 (m, 6H,
2xCHj); **C NMR (100 MHz, CDCls): 6 174.2, 170.8, 170.4, 170.2, 170.1 (C=0); 101.2 (C-1), 82.3
(CH), 70.8 (C-5%), 70.6 (C-3°), 69.1 (C-2°), 68.2 (CH,), 66.9 (C-4’), 61.4, 61.2, 34.1, 33.1, 31.9,
31.4, 29.7, 29.6, 29.5, 29.4, 29.3, 29.1, 25.1, 24.9, 23.9, 22.7, 22.4 (CH,); 21.0, 20.9, 20.7, 20.6,
14.2, 14.0 (CH3); HRMS (ESI) m/z: [M+Na]" Calcd for C3gHegzNNaO14 796.4459; Found 796.4456.
(2R)-2-O-Octanoylamino-1-O-palmitoyl-3-O-(2',3',4',6'-tetra-O-acetyl-f-D-
galactopyranosyl)glycerol (10). Coupling of compound 8 (135 mg, 0.20 mmol) with octanoic acid
(32 pL, 0.20 mmol) according to the general procedure for N-oxyamide formation, followed by
purification by column chromatography over silica gel (petroleum ether/EtOAc: 2/1) afforded
compound 10 (127 mg, 81%) as a yellowish paste: R = 0.56 (petroleum ether/EtOAc: 1/1); [o]o -
52.0 (¢ 0.1, CHCIs); *H NMR (400 MHz, CDCls): ¢ 8.89 (s, 1H, NH), 5.41 (t, J = 3.2 Hz, 1H, H-4"),
5.21 (dd, J =10.1, 8.3 Hz, 1H, H-2’), 5.05 (dd, J = 10.5, 3.2 Hz, 1H, H-3"), 4.54 (d, J = 7.8 Hz, 1H,
H-1°), 4.42 (dd, J = 12.4, 3.2 Hz, 1H, H-1a), 4.26-4.09 (m, 4H, H-2,1b,6’), 4.06-3.98 (m, 1H, H-3a),
3.97-3.90 (m, 1H, H-5%), 3.71 (dd, J = 9.8, 7.4 Hz, 1H, H-3b), 2.36 (t, J = 7.3 Hz, 2H, CH,), 2.19-
1.97 (m, 14H, 4xOAc, CHy), 1.69-1.57 (m, 4H, 2xCH,), 1.38-1.20 (m, 32H, 16xCH,), 0.91-0.84 (m,
6H, 2xCHs); **C NMR (100 MHz, CDCls): § 174.3, 170.8, 170.5, 170.3, 170.1 (C=0); 101.2 (C-1°),
82.4 (CH), 70.9 (C-5’), 70.6 (C-3°), 69.1 (C-2"), 68.2 (CHy), 67.0 (C-4’), 61.4, 61.3, 34.2, 33.2, 32.0,
31.8,29.8, 29.7, 29.6, 29.5, 29.4, 29.3, 29.2, 29.0, 25.5, 24.9, 22.8, 22.7 (CH,); 21.0, 20.8, 20.7, 14.2
(CHs); HRMS (ESI) m/z: [M+Na]" Calcd for C41H71NNaO14 824.4772; Found 824.4769.
(2R)-2-0O-(2-Ethylhexanoyl)amino-1-O-palmitoyl-3-0-(2',3',4',6'-tetra-O-acetyl-f-D-
galactopyranosyl)glycerol (11). Coupling of compound 8 (184 mg, 0.23 mmol) with 2-
ethylhexanoic acid (36 uL, 0.23 mmol) according to the procedure for N-oxyamide formation,
followed by purification by column chromatography over silica gel (petroleum ether/EtOAc: 2/1)
afforded compound 11 (143 mg, 78%) as a colourless paste: Ry = 0.45 (petroleum ether/EtOAc: 1/1);
[a]o -54.3 (¢ 0.1, CHCI3); *H NMR (400 MHz, CDCl3): 6 8.89 (s, 1H, NH), 5.39 (t, J = 2.8 Hz, 1H,
H-4), 5.18 (dd, J = 10.2, 8.0 Hz, 1H, H-2°), 5.03 (dd, J = 10.5, 3.2 Hz, 1H, H-3"), 451 (d, J=7.8
Hz, 1H, H-1°), 4.46-4.37 (m, 1H, H-1a), 4.26-4.08 (m, 4H, H-2,1b,6"), 3.99 (dd, J = 10.0, 4.4 Hz,
1H, H-3a), 3.95-3.89 (m, 1H, H-5"), 3.70 (dd, J = 10.0, 7.3 Hz, 1H, H-3b), 2.34 (t, J = 7.5 Hz, 2H,
CHy), 2.13, 2.08, 2.03, 1.97 (4xs, 12H, 4x0OAc), 1.94-1.84 (m, 1H, CH), 1.69-1.55 (m, 4H, 2xCHy),
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1.52-1.36 (m, 2H, CH,), 1.36-1.18 (m, 28H, 14xCH,), 0.95-0.82 (m, 9H, 3xCHs); *C NMR (100
MHz, CDCly): § 174.2, 173.4, 170.7, 170.4, 170.2, 170.0 (C=0); 101.1 (C-1°), 82.4 (CH), 70.8 (C-
5%), 70.5 (C-3’), 69.1 (C-2"), 68.0 (CH,), 66.9 (C-4°), 61.4, 61.2 (CH,); 45.8 (CH), 34.1, 32.1, 31.9,
29.7, 29.5, 29.4, 29.1, 25.8, 24.8, 22.7 (CH,); 20.9, 20.6, 14.1, 14.0, 12.0 (CHs); HRMS (ESI) m/z:
[M+Na]* Calcd for C4;H71NNaO14 824.4772; Found 824.4767.
(2R)-1-O-Palmitoyl-2-O-palmitoylamino-3-0-(2',3',4",6'-tetra-O-acetyl-f-D-
galactopyranosyl)glycerol (12). Coupling of compound 8 (170 mg, 0.25 mmol) with palmitic acid
(64 mg, 0.25 mmol) according to the general procedure for N-oxyamide formation, followed by
purification by column chromatography over silica gel (petroleum ether/EtOAc: 2/1) afforded
compound 12 (204 mg, 90%) as a white solid; R; = 0.29 (petroleum ether/EtOAc: 2/1); [o]p -38.0 (c
0.1, CHCI3); mp 45 'C; 'H NMR (400 MHz, CDCls): 6 8.86 (s, 1H, NH), 5.41 (t, J = 2.8 Hz, 1H, H-
4’),5.21 (dd, J = 10.4, 8.3 Hz, 1H, H-2"), 5.05 (dd, J = 10.5, 3.2 Hz, 1H, H-3"), 453 (d, J = 7.8 Hz,
1H, H-17),4.42 (dd, J = 12.4, 3.2 Hz, 1H, H-1a), 4.26-4.08 (m, 4H, H-2,1b,6’), 4.05-3.98 (m, 1H, H-
3a), 3.96-3.89 (m, 1H, H-57), 3.71 (dd, J = 10.1, 7.3 Hz, 1H, H-3b), 2.36 (t, J = 7.6 Hz, 2H, CH,),
2.18-1.98 (m, 14H, 4xOAc, CH,), 1.68-1.57 (m, 4H, 2xCH,), 1.36-1.17 (m, 48H, 24xCH,), 0.91-
0.83 (m, 6H, 2xCHs); *C NMR (100 MHz, CDCl3): ¢ 174.3, 170.8, 170.5, 170.3, 170.2 (C=0);
101.3 (C-1), 82.4 (CH), 70.9 (C-5"), 70.6 (C-3’), 69.1 (C-2’), 68.2 (CHy), 67.0 (C-4’), 61.4, 61.3,
34.2, 33.3, 32.0, 29.8, 29.6, 29.5, 29.4, 29.2, 25.5, 25.0, 22.8 (CHy); 21.1, 20.8, 20.7, 14.3 (CHy);
HRMS (ESI) m/z: [M+Na]* Calcd for C49Hg;NNaO14 936.6024; Found 936.6024.
(2R)-2-O-Oleoylamino-1-O-palmitoyl-3-O-(2',3',4",6'-tetra-O-acetyl-f-D-
galactopyranosyl)glycerol (13). Coupling of compound 8 (115 mg, 0.17 mmol) with oleic acid (48
mg, 0.217 mmol) according to the general procedure for N-oxyamide formation, followed by
purification by column chromatography over silica gel (petroleum ether/EtOAc: 2/1) afforded
compound 13 (147 mg, 92%) as a colourless paste: R; = 0.56 (petroleum ether/EtOAc: 1/1); [o]p -
42.0 (c 0.1, CHCIl3); *H NMR (400 MHz, CDCls): 6§ 8.84 (s, 1H, NH), 5.41 (t, J = 3.2 Hz, 1H, H-4"),
5.39-5.29 (m, 2H, CH=CH), 5.21 (dd, J = 10.6, 7.8 Hz, 1H, H-2’), 5.05 (dd, J = 10.6, 3.6 Hz, 1H, H-
3%), 453 (d, J = 7.8 Hz, 1H, H-1"), 4.42 (dd, J = 12.4, 3.2 Hz, 1H, H-1a), 4.26-4.09 (m, 4H, H-
2,1b,6%), 4.05-3.98 (m, 1H, H-3a), 3.96-3.89 (m, 1H, H-5"), 3.71 (dd, J = 10.5, 7.3 Hz, 1H, H-3b),
2.36 (t, J = 7.6 Hz, 2H, CH,), 2.18-1.96 (m, 16H, 4xOAc, 2xCH), 1.68-1.57 (m, 4H, 2xCH,), 1.38-
1.17 (m, 46H, 23xCH,), 0.91-0.84 (m, 6H, 2xCHs); *C NMR (100 MHz, CDCls): ¢ 174.3, 170.8,
170.5, 170.3, 170.1 (C=0); 130.1, 129.8 (CH=CH); 101.2 (C-1), 82.4 (CH), 70.9 (C-5"), 70.6 (C-
3%), 69.1 (C-2), 68.2 (CH,), 67.0 (C-4’), 61.4, 61.2, 34.2, 33.2, 32.0, 29.8, 29.6, 29.4, 29.2, 27.3,
25.5, 24.9, 22.8 (CH,); 21.0, 20.8, 20.6, 14.2 (CHs); HRMS (ESI) m/z: [M+Na]" Calcd for
Cs1HggNNaOy4 962.6181; Found 962.6176.
(2R)-3-0O-p-D-Galactopyranosyl-2-O-hexanoylamino-1-O-palmitoylglycerol (14).
Deacetylation of 9 (115 mg, 0.15 mmol) according to the general procedure A and purification by
column chromatography over silica gel (CH,CIl,/MeOH: 20/1) led to compound 14 (42 mg, 47%) as
a yellowish solid: R; = 0.17 (CH,Cl,/MeOH: 100/8); [o]o -17.3 (c 0.1, MeOH); mp 65 C; *H NMR
(400 MHz, CD30D): ¢ 4.33 (dd, J = 12.1, 4.0 Hz, 1H, H-1a), 4.30-4.22 (m, 2H, H-1°,1b), 4.21-4.15
(m, 1H, H-2), 4.07 (dd, J = 11.4, 4.1 Hz, H-3a), 3.83 (dd, J = 3.2, 0.6 Hz, 1H, H-4"), 3.81-3.69 (m,
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3H, H-3b,6’), 3.58-3.46 (m, 3H, H-2",3°,5"), 2.36 (t, J = 7.4 Hz, 2H, CH,), 2.10 (t, J = 7.6 Hz, 2H,
CH,), 1.67-1.56 (m, 4H, 2xCH,), 1.39-1.24 (m, 28H, 14xCH,), 0.95-0.87 (m, 6H, 2xCH3); *C NMR
(100 MHz, CD30D): ¢ 175.2, 173.2 (C=0); 105.5 (C-1), 83.7, 76.8, 74.8, 72.4, 70.2 (CH); 68.9,
63.3, 62.5, 34.9, 33.7, 33.1, 32.4, 30.8, 30.6, 30.5, 30.2, 26.3, 25.9, 23.7, 23.4 (CHy); 14.5, 14.3
(CH3); HRMS (ESI) m/z: [M+K]" Calcd for C3;HsgKNO1o 644.3776; Found 644.3778.
(2R)-3-0O-p-D-Galactopyranosyl-2-O-octanoylamino-1-O-palmitoylglycerol (15).
Deacetylation of 10 (81 mg, 0.10 mmol) according to the general procedure A and purification by
column chromatography over silica gel (CH,Cl,/MeOH: 20/1) led to compound 15 (32 mg, 50%) as
a yellowish paste: R; = 0.18 (CH,Cl,/MeOH: 100/8): [o]b -17.3 (c 0.1, MeOH); *H NMR (400 MHz,
CD3;0D): 0 4.33 (dd, J =12.1, 4.0 Hz, 1H, H-1a), 4.30-4.22 (m, 2H, H-1°,1b), 4.21-4.14 (m, 1H, H-
2), 4.06 (dd, J = 11.4, 4.1 Hz, H-3a), 3.82 (d, J = 2.8 Hz, 1H, H-4"), 3.81-3.69 (m, 3H, H-3b,6’),
3.59-3.44 (m, 3H, H-2",3",5"), 2.36 (t, J = 7.5 Hz, 2H, CHy), 2.10 (t, J = 7.4 Hz, 2H, CH,), 1.67-1.55
(m, 4H, 2xCH,), 1.39-1.23 (m, 32H, 16xCH,), 0.95-0.84 (m, 6H, 2xCHjs); *C NMR (100 MHz,
CD3;0D): 6 175.3, 173.2 (C=0); 105.5 (C-1°), 83.7, 76.8, 74.8, 72.5, 70.3 (CH); 68.9, 63.3, 62.5,
34.9, 33.8, 33.1, 32.9, 30.8, 30.6, 30.5, 30.2, 30.1, 26.6, 25.9, 23.8, 23.7 (CHy); 14.5 (CH3); HRMS
(ESI) m/z: [M+Na]" Calcd for CasHgsNNaO; 656.4350; Found 656.4346.
(2R)-2-O-(2-Ethylhexanoyl)amino-3-O-g-D-galactopyranosyl-1-O-palmitoylglycerol (16).
Deacetylation of 11 (64 mg, 0.08 mmol) according to the general procedure A and purification by
column chromatography over silica gel (CH,Cl,/MeOH: 20/1) led to compound 16 (26 mg, 52%) as
a yellowish paste: R; = 0.25 (CH,Cly/MeOH: 100/8); [o]b -15.7 (¢ 0.1, MeOH); *H NMR (400 MHz,
CD3;0OD): 6 4.34 (dd, J = 12.2, 4.2 Hz, 1H, H-1a), 4.30-4.23 (m, 2H, H-1",1b), 4.22-4.14 (m, 1H, H-
2), 4.12-4.05 (m, H-3a), 3.83 (d, J = 3.2 Hz, 1H, H-4"), 3.81-3.70 (m, 3H, H-3b,6”), 3.60-3.45 (m,
3H, H-2°,3",5"), 2.37 (t, J = 7.5 Hz, 2H, CH,), 2.02-1.92 (m, 1H, CH), 1.69-1.54 (m, 4H, 2xCH,),
1.52-1.22 (m, 30H, 15%xCH,), 0.97-0.87 (m, 9H, 3xCHs); **C NMR (100 MHz, CD3;0D): ¢ 175.7,
175.2 (C=0); 105.6 (C-1°), 83.9, 76.8, 74.9, 72.5, 70.2 (CH); 68.9, 63.2, 62.5 (CH,); 46.6 (CH),
34.8, 33.3, 33.1, 30.8, 30.6, 30.5, 30.2, 26.9, 25.9, 23.7, 23.7 (CH,); 14.5, 14.3, 12.4 (CH3); HRMS
(ESI) m/z: [M+Na]" Calcd for Cs3HgsNNaO; 656.4350; Found 656.4353.
(2R)-3-O-p-D-Galactopyranosyl-1-O-palmitoyl-2-O-palmitoylaminoglycerol 1.
Deacetylation of 12 (55 mg, 0.06 mmol) according to the general procedure A and purification by
column chromatography over silica gel (CH,Cl,/MeOH: 20/1) led to compound 17 (26 mg, 58%) as
a white powder: R; = 0.38 (CH,Cl,/MeOH: 10/1); [a]p -13.3 (c 0.1, MeOH); mp 117 'C; *H NMR
(400 MHz, CD3;0D): 6 4.34 (dd, J = 12.1, 4.0 Hz, 1H, H-3a), 4.31-4.23 (m, 2H, H-1°,3b), 4.22-4.15
(m, 1H, H-2), 4.06 (dd, J = 11.4, 4.1 Hz, H-1a), 3.87-3.82 (m, 1H, H-4"), 3.82-3.70 (m, 3H, H-1b,6"),
3.61-3.45 (m, 3H, H-2",3",5"), 2.36 (t, J = 7.4 Hz, 2H, CH,), 2.10 (t, J = 7.3 Hz, 2H, CH,), 1.71-1.57
(m, 4H, 2xCH,), 1.42-1.24 (m, 48H, 24xCHy), 0.97-0.87 (m, 6H, 2xCHs); *C NMR (100 MHz,
CD30D): 6 175.2, 173.2 (C=0); 105.6 (C-1°), 83.8, 76.8, 75.0, 72.5, 70.3 (CH); 68.9, 63.4, 62.6,
34.9, 33.8, 33.1, 33.0, 30.8, 30.6, 30.5, 30.4, 30.2, 26.6, 25.9, 23.8, 23.7 (CH,); 14.5, 14.4 (CHy);
HRMS (ESI) m/z: [M+Na]* Calcd for C41H7sNaNO;, 768.5602; Found 768.5606.
(2R)-3-0O-p-D-Galactopyranosyl-2-O-oleoylamino-1-O-palmitoylaminoglycerol (18).
Deacetylation of 13 (80 mg, 0.085 mmol) according to the general procedure A and purification by
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column chromatography over silica gel (CH,Cl,/MeOH: 20/1) led to compound 18 (36 mg, 55%) as
a white solid: R; = 0.16 (CH,Cly/MeOH: 100/8); [o]o -14.0 (c 0.1, MeOH); mp 114 C; 'H NMR
(400 MHz, CD30D): 6 4.59-4.72 (m, 2H, CH=CH), 4.34 (dd, J = 11.9, 3.7 Hz, 1H, H-3a), 4.31-4.23
(m, 2H, H-1",3b), 4.20-4.15 (m, 1H, H-2), 4.07 (dd, J = 11.4, 4.1 Hz, H-1a), 3.85 (d, J = 2.3 Hz, 1H,
H-4), 3.83-3.71 (m, 3H, H-1b,6’), 3.60-3.45 (m, 3H, H-2",3",5"), 2.36 (t, J = 7.6 Hz, 2H, CH,), 2.10
(t, J =6.9 Hz, 2H, CHy), 1.68-1.57 (m, 4H, 2xCH,), 1.39-1.21 (m, 48H, 24xCH,), 0.93-0.84 (m, 6H,
2xCHs); *C NMR (100 MHz, CD3;0D): § 175.1, 173.0 (C=0); 132.2, 129.7 (CH=CH), 105.3 (C-1"),
83.6, 76.5, 74.6, 72.2, 70.0 (CH); 68.8, 63.2, 62.3, 34.8, 33.7, 32.9, 30.6, 30.4, 30.3, 30.1, 26.4, 25.7,
23.6 (CH>); 14.4, 14.0 (CH3); HRMS (ESI) m/z: [M+Na]" Calcd for C43HgiNNaO1o 794.5758; Found
794.5759.

(2S)-1-0-p-D-Galactopyranosyl-2-O-(N-hexanoyl-N’-palmitoyl)aminoglycerol (19).
Deacetylation of compound 9 (94 mg, 0.12 mmol) with Na/MeOH according to the general
procedure B led to compound 19 (70 mg, 96%) as a yellowish paste: R; = 0.27 (CH,Cl,/MeOH: 5/1);
[a]o -23.3 (c 0.1, MeOH); *H NMR (400 MHz, CD3;0D): 6 4.29 (d, 1H, d, J = 7.8 Hz, H-1°), 4.03
(dd, J = 11.0, 4.0 Hz, 1H, H-1a), 4.01-3.95 (m, 1H, H-2), 3.85-3.81 (m, 1H, H-4"), 3.80-3.71 (m, 3H,
H-1b,6”), 3.71-3.61 (m, 2H, H-3), 3.58-3.46 (m, 3H, H-2",3",57), 2.31 (t, J = 7.5 Hz, 2H, CH,), 2.12
(t, J = 7.4 Hz, 2H, CH,), 1.68-1.55 (m, 4H, 2xCH,), 1.43-1.23 (m, 28H, 14xCH,), 0.97-0.86 (m, 6H,
2xCH3); *C NMR (100 MHz, CDs0D): § 175.9, 173.8 (C=0); 105.4 (C-1°), 87.5, 76.8, 74.9, 72.5,
70.3 (CH); 69.0, 62.5, 61.0 34.8, 33.6, 33.1, 32.4, 30.8, 30.7, 30.6, 30.5, 30.4, 30.2, 26.3, 26.0, 23.7,
23.4 (CH,); 14.5, 14.3 (CH3); HRMS (ESI) m/z: [M+Na]* Calcd for Ca;HsoNaNO1o 628.4037; Found
628.4034.

(2S)-1-O-p-D-Galactopyranosyl-2-O-{N-(2-ethylhexanoyl)-N’-palmitoyl}aminoglycerol (20).
Deacetylation of compound 10 (92 mg, 0.115 mmol) with Na/MeOH according to the general
procedure B led to compound 20 (72 mg, 99%) as a yellowish paste: R; = 0.33 (CH,Cl,/MeOH: 5/1);
[a]o -17.3 (c 0.1, MeOH); *H NMR (400 MHz, CD3;OD): 6 4.29 (d, 1H, d, J = 7.8 Hz, H-1°), 4.05
(dd, J = 11.0, 3.7 Hz, 1H, H-1a), 4.02-3.95 (m, 1H, H-2), 3.83 (d, J = 3.2 Hz, 1H, H-4"), 3.81-3.71
(m, 3H, H-1b,6%), 3.71-3.62 (m, 2H, H-3), 3.60-3.47 (m, 3H, H-2°,3°,5"), 2.31 (t, J = 7.4 Hz, 2H,
CHy), 2.04-1.94 (m, 1H, CH), 1.67-1.54 (m, 4H, 2xCH), 1.52-1.39 (m, 2H, CHy), 1.39-1.21 (m,
28H, 14xCH,), 0.98-0.86 (m, 9H, 3xCH;); *C NMR (100 MHz, CDs;0OD): 6 176.3, 175.8 (C=0);
105.4 (C-1°), 87.6, 76.7, 74.9, 72.5, 70.2 (CH); 68.9, 62.5, 60.9 (CH,); 46.6 (CH), 34.8, 33.2, 33.1,
30.8, 30.7, 30.6, 30.5, 30.4, 30.2, 26.9, 26.0, 23.7, 23.6 (CH,); 14.5, 14.3, 12.3 (CH3); HRMS (ESI)
m/z: [M+K]" Calcd for C33HssKNO1o 672.4089; Found 672.4088.

(2S)-1-O-p-D-Galactopyranosyl-2-O-palmitoylaminoglycerol (21). Deacetylation of compound
12 (50 mg, 0.055 mmol) with Na/MeOH according to the general procedure B led to compound 21
(25 mg, 68%) as a yellowish solid: R = 0.44 (CH,Cl,/MeOH: 5/1); [a]p -25.7 (¢ 0.1, MeOH); mp 91
“C; 'H NMR (400 MHz, CDs0D): 6 4.29 (d, 1H, d, J = 7.4 Hz, H-17), 4.04 (dd, J = 11.0, 4.0 Hz, 1H,
H-1a), 4.01-3.96 (m, 1H, H-2), 3.83 (d, J = 2.8 Hz, 1H, H-4’), 3.81-3.71 (m, 3H, H-1b,6’), 3.71-3.62
(m, 2H, H-3), 3.59-3.46 (m, 3H, H-2",3",5"), 2.13 (t, J = 7.4 Hz, 2H, CHy), 1.68-1.56 (m, 2H, CH,),
1.42-1.22 (m, 24H, 12xCH,), 0.95-0.85 (m, 3H, CHs); *C NMR (100 MHz, CD;0D): & 173.9
(C=0), 1054 (C-1°), 87.4, 76.8, 74.9, 72.5, 70.3 (CH); 69.0, 62.5, 60.9, 33.7, 33.1, 30.8, 30.6, 30.5,
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30.4, 30.2, 26.6, 23.7 (CH,); 14.5 (CH3); HRMS (ESI) m/z: [M+Na]" Calcd for CasHsgNNaOg
530.3305; Found 530.3311.
(2R)-2-O-Amino-1-O-tert-butyldimethylsilyl-3-O-(2',3",4',6'-tetra-O-acetyl-g-D-
glucopyranosyl) glycerol (23). Hydrazinolysis of compound 22 (123 mg, 0.18 mmol) by hydrazine
under mild conditions according to the general procedure and purification by column
chromatography over silica gel (petroleum ether/EtOAc: 2/1) afforded compound 23 (91 mg, 92%)
as a colourless paste: Ry = 0.39 (petroleum ether/EtOAc: 1/1); [o]p -52.3 (¢ 0.1, CHCls); *H NMR
(400 MHz, CDCl3): 0 5.20 (t, J = 9.4 Hz, 1H, H-3"), 5.07 (t, J = 9.9 Hz, 1H, H-4"), 5.00 (dd, J = 9.4,
8.0 Hz, 1H, H-2), 4.58 (d, J = 7.8 Hz, 1H, H-1"), 4.29-4.08 (m, 2H, H-6"), 3.98 (dd, J = 10.6, 3.3
Hz, 1H, H-3a), 3.78-3.62 (m, 5H, H-1,2,3b,5”), 2.07, 2.05, 2.02, 2.00 (4xs, 12H, 4xOAc), 0.88 (s,
9H, tBu), 0.05 (s, 6H, Si(CHs),); **C NMR (100 MHz, CDCls): 6 170.8, 170.4, 169.5 (C=0); 101.2
(C-1°), 83.8 (CH), 72.9 (C-3’), 71.9 (C-5°), 71.4 (C-2’), 68.5 (C-4’), 68.3, 62.0, 61.5 (CHy); 25.9,
20.8, 20.7 (CHg); 18.4 (Cq, tBu), -5.3 (CHs, Si(CH3)2). HRMS (ESI) m/z: [M+K]" Calcd for
Ca3H41KNO1,Si 590.2035; Found 590.2037.
(2S)-2-0O-Octanoylamino-1-0-(2',3',4',6'-tetra-O-acetyl-f#-D-glucopyranosyl)glycerol (24).
Coupling of oxyamine compound 23 (102 mg, 0.186 mmol) with octanoic acid according to the
general procedure led to the corresponding N-oxyamide which was used directly for the next step
without purification. Desilylation of this crude compound using TBAF according to the general
procedure and purification by column chromatography over silica gel (petroleum ether/EtOAc: 1/2)
afforded compound 25 (58 mg, 56%, two steps) as a white solid: R¢ = 0.12 (petroleum ether/EtOAc:
1/1); [a]o -103.7 (c 0.1, CHCI3); mp 108 ‘C; *H NMR (400 MHz, CDCls): 6 9.27 (s, 1H, NH), 5.23
(t, J=9.6 Hz, 1H, H-3"), 5.05 (t, J = 9.9 Hz, 1H, H-4"), 4.99 (dd, J = 9.7, 7.9 Hz, 1H, H-2"), 4.48 (d,
J=8.2Hz, 1H, H-1"), 4.24 (dd, J = 12.4, 4.6 Hz, 1H, H-6’a), 4.14 (dd, J = 12.4, 2.3 Hz, 1H, H-6’b),
4.04-3.90 (m, 1H, H-1a,2), 3.77-3.67 (m, 1H, H-5), 3.63-3.47 (m, 3H, H-1Db,3), 2.24-1.96 (m, 14H,
4x0Ac, CH,), 1.69-1.57 (m, 2H, CH,), 1.41-1.19 (m, 8H, 4xCH,), 0.85 (t, J = 6.5 Hz, 3H, CH3); *C
NMR (100 MHz, CDCl3): ¢ 172.6, 171.1, 170.8, 170.2, 169.6 (C=0); 101.1 (C-1°), 88.8 (CH), 72.1
(C-3%),72.0 (C-5%), 71.8 (C-2’), 69.4 (CH,), 68.3 (C-4"), 61.8, 60.4, 33.0, 31.7, 29.1, 29.0, 25.3, 22.7
(CHy); 21.0, 20.8, 20.7, 14.1 (CHs); HRMS (ESI) m/z: [M+Na]" Calcd for CasHs;NNaO;3 586.2476;
Found 586.2474.
(2S)-2-O-Palmitoylamino-1-0-(2',3",4',6'-tetra-O-acetyl-#-D-glucopyranosyl)glycerol  (25).
Coupling of oxyamine compound 23 (135 mg, 0.245 mmol) with palmitic acid according to the
general procedure led to the corresponding N-oxyamide which was used directly for the next step
without purification. Desilylation of this crude compound using TBAF according to the general
procedure and purification by column chromatography over silica gel (petroleum ether/EtOAc: 1/1)
afforded compound 25 (78 mg, 47%, two steps) as a white solid: Ry = 0.14 (petroleum ether/EtOAC:
1/1); [a]p -66.7 (c 0.1, CHCI3); mp 117 °C; *H NMR (400 MHz, CDCl3): 6 9.19 (s, 1H, NH), 5.24 (t,
J=09.6 Hz, 1H, H-3"), 5.06 (t, J = 9.8 Hz, 1H, H-4"), 5.00 (dd, J = 9.6, 7.8 Hz, 1H, H-2"), 4.48 (d, J
= 7.8 Hz, 1H, H-17), 4.25 (dd, J = 12.8, 4.6 Hz, 1H, H-6’a), 4.14 (dd, J = 12.4, 1.8 Hz, 1H, H-6"b),
4.01-3.91 (m, 2H, H-1a, 2), 3.74-3.67 (m, 1H, H-5"), 3.61-3.48 (m, 3H, H-1b,3), 2.16-1.96 (m, 14H,
4x0Ac, CHy), 1.68-1.56 (m, 2H, CH,), 1.34-1.17 (m, 24H, 12xCH,), 0.85 (t, J = 6.9 Hz, 3H, CH3);
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3¢ NMR (100 MHz, CDCls): ¢ 172.6, 171.1, 170.8, 170.2, 169.6 (C=0); 101.2 (C-1"), 89.0 (CH),
72.2 (C-3%), 72.0 (C-5’), 71.8 (C-2"), 69.4 (CH,), 68.3 (C-4’), 61.8, 60.4, 33.0, 32.0, 29.7, 29.6, 29.4,
29.3, 25.4, 22.8 (CH); 21.1, 20.9, 20.7, 14.2 (CHs); HRMS (ESI) m/z: [M+Na]" Calcd for
Cs3Hs7NNaO;3 698.3728; Found 698.3734.

(2S)-2-0-Oleoylamino-1-0-(2',3',4',6'-tetra-O-acetyl-g-D-glucopyranosyl)glycerol (26).
Coupling of oxyamine compound 23 (110 mg, 0.20 mmol) with oleic acid according to the general
procedure led to the corresponding N-oxyamide which was used directly for the next step without
purification. Desilylation of this crude compound using TBAF according to the general procedure
and purification by column chromatography over silica gel (petroleum ether/EtOAc: 1/1) afforded
compound 26 (69 mg, 49%, two steps) as a white solid: R; = 0.16 (petroleum ether/EtOAc: 1/1); [a]o
-72.7 (c 0.1, CHCIl3); mp 85 'C; *H NMR (400 MHz, CDCls): § 9.21 (s, 1H, NH), 5.42-5.28 (m, 2H,
CH=CH), 5.24 (t, J = 9.6 Hz, 1H, H-3"), 5.10-4.96 (m, 2H, H-2’,4"), 4.48 (d, J = 7.8 Hz, 1H, H-1"),
4.30-4.11 (m, 2H, H-6"), 4.03-3.91 (m, 2H, H-1a,2,), 3.76-3.67 (m, 1H, H-5"), 3.63-3.48 (m, 3H, H-
1b,3), 2.24-1.93 (m, 16H, 4x0OAc, 2xCHy), 1.69-1.57 (m, 2H, CH>), 1.46-1.12 (m, 22H, 11xCHy),
0.85 (t, J = 6.6 Hz, 3H, CHj); *C NMR (100 MHz, CDCls): ¢ 172.6, 171.1, 170.8, 170.1, 169.5
(C=0); 130.1, 129.8 (CH=CH); 101.1 (C-1°), 88.9 (CH), 72.1 (C-3), 72.0 (C-5’), 71.8 (C-2’), 69.4
(CH,), 68.3 (C-4’), 61.8, 60.4, 33.0, 32.0, 29.8, 29.6, 29.4, 29.2, 29.0, 27.3, 25.3, 22.7 (CH,); 21.0,
20.8, 20.7, 14.2 (CHs); HRMS (ESI) m/z: [M+Na]* Calcd for CssHsgNNaOi3 724.3884; Found
724.3878.

(2S)-1-O-p-D-Glucopyranosyl-2-O-octanoylaminoglycerol (27). Deacetylation of compound 24
(28 mg, 0.05 mmol) with Na/MeOH according to the general deacetylation procedure B led to
compound 27 (17 mg, 89%) as a yellowish paste: R; = 0.44 (CH,Cl,/MeOH: 5/1); [o]p -6.33 (c 0.1,
CHCI3); *H NMR (400 MHz, CD30D): 6 4.32 (d, J = 7.8 Hz, 1H, H-17), 4.03 (dd, J = 11.0, 3.8 Hz,
1H, H-1a), 4.00-3.93 (m, 1H, H-2), 3.87 (d, J = 11.6 Hz, 1H, H-6"a), 3.79-3.60 (M, 4H, H-1b,3,6’b),
3.41-3.17 (m, 4H, H-2,3",4°,5%), 2.11 (t, J = 7.3 Hz, 2H, CH,), 1.68-1.54 (m, 2H, CH,), 1.41-1.20
(m, 8H, 4xCHy), 0.90 (t, J = 6.4 Hz, 3H, CHs); *C NMR (100 MHz, CD30D): 6 174.0 (C=0), 104.7
(C-1), 87.1, 78.0, 75.0, 71.6 (CH); 69.0, 62.7, 61.0, 33.7, 32.9, 30.8, 30.2, 30.1, 26.6, 23.7 (CHy);
14.4 (CH3); HRMS (ESI) m/z: [M+Na]" Calcd for C17H33NNaOg 418.2053; Found 418.2054.

(2S)-3-0O-p-D-Glucopyranosyl-2-O-palmitoylaminoglycerol (28). Deacetylation of compound
25 (48 mg, 0.071 mmol) with Na/MeOH according to the general deacetylation procedure B led to
compound 28 (36 mg, 100%) as a yellowish paste: R = 0.62 (CH,Cl,/MeOH: 5/1); [a]p +45.0 (c 0.1,
CHCI3); *H NMR (400 MHz, CD30D): 6 4.33 (d, J = 7.8 Hz, 1H, H-17), 4.04 (dd, J = 11.0, 4.1 Hz,
1H, H-1a), 4.01-3.94 (m, 1H, H-2), 3.91-3.84 (m, 1H, H-6’a), 3.78-3.60 (m, 4H, H-1b,3,6’b), 3.40-
3.24 (m, 3H, H-3°,4,5%), 3.21 (dd, J = 9.1, 7.9 Hz, 1H, H-2°), 2.12 (t, J = 7.3 Hz, 2H, CH,), 1.66-
1.55 (m, 2H, CH,), 1.38-1.21 (m, 24H, 12xCH,), 0.90 (t, J = 6.9 Hz, 3H, CHs); **C NMR (100 MHz,
CD3;0D): ¢ 173.9 (C=0), 104.7 (C-1"), 87.4, 78.0, 75.0, 71.6 (CH); 69.0, 62.7, 60.9, 33.7, 33.1, 30.8,
30.6, 30.5, 30.4, 30.2, 26.6, 23.7 (CH,); 14.5 (CHs); HRMS (ESI) m/z: [M+Na]" Calcd for
CasH49NNaOg 530.3305; Found 530.3306.

(2S)-3-0-p-D-Glucopyranosyl-2-O-oleoylaminoglycerol (29). Deacetylation of compound 26
(49 mg, 0.07 mmol) with Na/MeOH according to the general deacetylation procedure B led to
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compound 29 (37 mg, 99%) as a yellowish paste. R = 0.51 (CH,Cl,/MeOH: 5/1); [a]p -22.3 (c 0.1,
CHCI3); *H NMR (400 MHz, CD30D): 6 5.40-5.29 (m, 2H, CH=CH), 4.33 (d, J = 7.8 Hz, 1H, H-1"),
4.04 (dd, J = 11.1, 4.1 Hz, 1H, H-1a), 4.01-3.94 (m, 1H, H-2), 3.91-3.83 (m, 1H, H-6’a), 3.78-3.60
(m, 4H, H-1b,3,6’b), 3.39-3.24 (m, 3H, H-3°4",5), 3.21 (dd, J = 9.1, 7.8 Hz, 1H, H-2"), 2.12 (t, J =
7.4 Hz, 2H, CHy), 2.07-1.97 (m, 4H, 2xCHy), 1.66-1.55 (m, 2H, CH), 1.41-1.19 (m, 20H, 10xCH,),
0.90 (t, J = 6.6 Hz, 3H, CHs); *C NMR (100 MHz, CDs;OD): ¢ 173.9 (C=0), 130.9, 130.8
(CH=CH); 104.7 (C-1"), 87.3, 78.0, 75.0, 71.6 (CH); 69.0, 62.7, 60.9, 33.7, 33.1, 30.8, 30.6, 30.5,
30.3, 30.2, 28.1, 26.6, 23.7 (CH,); 14.5 (CH3); HRMS (ESI) m/z: [M+Na]" Calcd for C»;Hs;NNaOg
556.3462; Found 556.3463.

Preparation of glyco-AuNPs. A solution of SH-PEG-functionalized AuNP in Tris-HCI (20 mL)
(Anal. Chem. 2015, 87, 9078) was mixed with an aqueous solution of 17, 18, 28 or 21 (10 uM, 600
uL). The mixture was stirred overnight and then centrifuged at 8000 rpm for 20 min to remove
uncoated glycolipid. The resulting glyco-AuNPs were dispersed in Tris-HCI buffer for detection of
proteins. Absorption spectra were measured on a Varian Cary 500 UV-Vis spectrophotometer.

Cell imaging. Cells at a seeding density of 15,000 cells/well in p-Clear 96-well plate were
incubated with medium containing DCM (1 uM) or DCM@CNAuU (1/0.1 uM) for 15 min at 37 °C
with 5% CO,, and then incubated with Hoechst 33342 for another 10 min. Cell images were obtained
by Operetta (Perkin Elmer, U.S.A.) after washing with PBS (excitation at 360-400 nm for Hoechst
and 460-490 nm for DCM). Fluorescence quantification was carried out by Columbus (Perkin
Elmer).

Cell viability. Human hepatocellular carcinoma cell line Hep-G2 and human cervical carcinoma
cell line HeLa were cultured in DMEM-HG medium with 10 % fetal bovine serum (FBS) at 37 °C
with 5% CO,. Human lung carcinoma cell line A549 was cultured in Ham's F-12 medium with 10%
fetal bovine serum (FBS) at 37 °C with 5% CO,. Cells at a seeding density of 8,000 cells/well in 96-
well plate were incubated with medium containing HCPT (1 uM) or HCPT@CNAu (1/0.1 uM) for
15 min, and then cultured in growth medium for 72 h. Then, cell viability was determined by MTS
assay (Cell Titer 96® AQueous Assay).
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3. Original spectral copies of new compounds

'H NMR, 3C NMR, Dept-135, COSY, HMQC 0f 2 in CDCla.......ovvvrrerreereerieeieeeenssssinnens S18-21
'H NMR, **C NMR, Dept-135, COSY, HETCOR 0f 3in CDCla........cvvvvrereerrnreirrerrinsernrenees S21-23
'H NMR, 3C NMR, Dept-135, COSY, HMQC 0f 4 in CDCla.......ovvorrerreereiereeeeeeeesisssinnens $23-26
'H NMR, *C NMR, Dept-135, COSY, HMQC 0f 5in CDCla.......ocovverrrreerrrrneeenrsreenreensenees $26-28
'H NMR, *C NMR, Dept-135, COSY, HMQC 0f 6 in CDCla.......ocvoererreereerierieeeensssrinnens $28-30
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 7 in CDCla......o.cvvvveereerrnreisrsrinsiinreees S30-32
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 8 in CDCla.......cvvvrveereereeceeeeesisnsennens $33-35
'H NMR, **C NMR, Dept-135, COSY, HETCOR 0f 9in CDCla......o.cvvvveererrrnreenrerreenseinrenees $35-37
'H NMR, 3C NMR, Dept-135, COSY, HETCOR 0f 10 in CDCla......cc.ovvemreereereeressisnrinnens $38-40
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 11 in CDCl.......ccovvvererrrerenrsriesnienieees S40-42
'H NMR, 3C NMR, Dept-135, COSY, HETCOR 0f 12 in CDCla......cooovveereeresreeressrsnrinnees S43-45
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 13 in CDCl.......cccvvvvrerrrsrerrsreeneeinieees S45-47
'H NMR, 3C NMR, Dept-135, COSY, HETCOR 0f 14 in CD30D........cocovveereerreresrrsnrinnens $48-50
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 15 in CD3OD........coccevvvrrenreerrrrisrernreees S50-52
'H NMR, *3C NMR, Dept-135, COSY, HETCOR 0f 16 in CD30D........cco.covveereereeresnrsnrinnens $53-55
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 17 in CD3OD........coccovvrrrnreerrrresrernrenees S55-57
'H NMR, 3C NMR, Dept-135, COSY, HETCOR 0f 18 in CD30D........co.covvveveereeresnrrnrinnens S$58-60
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 19 in CD3OD........ccccovvvrrvreerrrresrrnreees S60-62
'H NMR, 3C NMR, Dept-135, COSY, HETCOR 0f 20 in CD30D........co.covvveveereeresrrsnrinnees S63-65
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 21 in CD3OD........ccccovvvevereerrrrisrenreees $65-67
'H NMR, 3C NMR, Dept-135, COSY, HETCOR 0f 23 in CDCls......co.vveeveereeresresrrsnrnnens S68-70
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 24 in CDCls........cccooevrvernreeresrienrenieees S70-72
'H NMR, 3C NMR, Dept-135, COSY, HETCOR 0f 25 in CDCla......co.cvvevveereeresresnrsnrennees S73-75
'H NMR, **C NMR, Dept-135, COSY, HETCOR 0f 26 in CDCls.........ccocevvvrrnrerrrrienrenieees S75-77
'H NMR, 3C NMR, Dept-135, COSY, HETCOR 0f 27 in CD30D........co.covvvereereeresnrssrnnees S78-80
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 28 in CD3OD.......ccccoovvvvnreerrrresrenreees S80-82
'H NMR, *C NMR, Dept-135, COSY, HETCOR 0f 29 in CD3OD.......ccccovvvrrvreirrerreerrnreees $83-85
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'H NMR of 2 in CDCl; at 400 MHz
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Dept-135 of 2 in CDCl;
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HMQC of 2 in CDCl3
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3C NMR of 3 in CDCl; at 100 MHz
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COSY of 3in CDCl3
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'H NMR of 4 in CDCl5 at 400 MHz
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'H NMR of 6 in CDCl5 at 400 MHz
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Dept-135 of 6 in CDCl3
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HMQC of 6 in CDCl3
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3C NMR of 7 in CDCls at 100 MHz
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'H NMR of 8 in CDCl5 at 400 MHz
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Dept-135 of 8 in CDCl3
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HETCOR of 8 in CDCl;
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13C NMR of 9 in CDCl; at 100 MHz

(CN338_ CARBON-6jdf

S0.TT8

1891101

. SPLOOLT

99€TOLT

N
N IS0

X : parts per Million : 13C

Dept-135 of 9 in CDCl3

Jar

(CN338 DEPT135-3.

10.0

==

A

160.0 150.0 140.0 130.0 120.0 110.0 lrﬂ“ 90.0 80.0 TKU K.ﬂ 0.0 40.0 | Rﬂ
V 1\ Y

T
170.0

aouEpunqe

18661
T6LIPL

1Lz
£IrL7TT

8I8TT8

STLI'TOT

X : parts per Million : 13C

S36



COSY of 9in CDCl3

CN338 PROTON-6.jdl 2 F M = CN338_PRO'
= e
Ay 2 =
Fg Fe
@
£ __
o ,, 3 ouuvfwmyo 3 -
3 L I I Y
&
Fa —— - rE
<>
ks T o=
Lo = =
2 AIW' 3
] Ioo |IM oe
Aﬂ.m w 1 lm
Eo
¥ [
2 » -
Y -2
e o
- @
()
r@, e (@] =
O — e Fs
H3 =
L
L ~3
e T S i _
P33 - =
o 2 «
= 0 ¥
™qQ
\ I
HWW \”.
SHL o [s
s Q0 : -
Q <
o - Fa = g
8 M) 5 _ 8
= @ £ = s ¢ §
3 ) J & £ = =
g 5 - 4 = g 7 H
g i 0 £ g g i
3 Z . ¥ £ H
£ S =~ I 5 3 5
2 o Q. ° ’ 7 i
o e 0 9t Lt 8t 6 or 14 r £ rr m“v 9r Ly 8F 6T s s 5 £S s ,v,.e " 70 ot 0T e or 0y
aoumpunqe 12 vony 0d sped < Puwpunge HI : uony sad sped : §

S37




'H NMR of 10 in CDCl; at 400 MHz
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HETCOR of 10 in CDCl;
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COSY of 11 in CDCl3
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'H NMR of 12 in CDCl; at 400 MHz
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Dept-135 of 12 in CDCl,
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HETCOR of 12 in CDCl;
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3C NMR of 13 in CDCl; at 100 MHz
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COSY of 13 in CDCl3
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'H NMR of 14 in CD30D at 400 MHz
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Dept-135 of 14 in CD;0D
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HETCOR of 14 in CD;0D
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3C NMR of 15 in CD;0D at 100 MHz
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COSY of 15 in CDs0D
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'H NMR of 16 in CD30D at 400 MHz
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Dept-135 of 16 in CD3;0D
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HETCOR of 16 in CD30D
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3C NMR of 17 in CD;0D at 100 MHz
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COSY of 17 in CDs0D
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Dept-135 of 18 in CD3;0D
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HETCOR of 18 in CD30D
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'H NMR of 19 in CD3;0D at 400 MHz
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3C NMR of 19 in CD;0D at 100 MHz
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'H NMR of 20 in CD30D at 400 MHz
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Dept-135 of 20 in CD3;0D
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3C NMR of 21 in CD;0D at 100 MHz

HO
HO

'
100.0

—  065£%01

Y Y
120.0 110.0

i
130.0

T
160.0

|
170.0

L 9E68'ELT

i
180.0

:-|CN340_CD30D_CARBON-6.jdf

=
=

ouEpunqE

X : parts per Million : 13C

Dept-135 of 21 in CD3;0D

jdr

(CN340_CD30D_DEPT135-3.

e

H o
o 4 _oH

HNJ'

HO

HO

HO

=~ sz

P sewsLr
e 1

s oneves
& w1y
e

g

£ 85949
fe 566689
Fe 0LLTTL
—T0SEL
— 08SKSL
=
-3
H
— e
£
&
fe
&
R Y
=
Fs
s
L2
2]
=
=
=
2
g
s
=
=
-4
=
=
LE
=
=
F&

T
90~

aouEpunqe

X : parts per Million : 13C

S66



COSY of 21 in CDs0D
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'H NMR of 23 in CDCl; at 400 MHz
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Dept-135 of 23 in CDCl;
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3C NMR of 24 in CDCl; at 100 MHz
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COSY of 24 in CDCl3
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'H NMR of 25 in CDCl; at 400 MHz
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13C NMR of 25 in CDCl; at 100 MHz
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Dept-135 of 25 in CDCl;
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HETCOR of 25 in CDCl;
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3C NMR of 26 in CDCl; at 100 MHz
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COSY of 26 in CDCl3
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'H NMR of 27 in CD30D at 400 MHz
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Dept-135 of 27 in CD;0D
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HETCOR of 27 in CD30D
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3C NMR of 28 in CD;0D at 100 MHz
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COSY of 28 in CD;0D
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'H NMR of 29 in CD30D at 400 MHz
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Dept-135 of 29 in CD3;0D
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HETCOR of 29 in CD;0D
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