


S5.5. Sample prepar.at.i.on. . f.or. . T.EM.ana.l.y.s.i.s.ndo

S6. Determination of

ST7 . GLYCO R ROE L L E e
S8. Hemaggl utinati o.n..i.nhi.bi.t.i.on. As.s.ay.s..(HLA)p

LRSI ST =T A T o < WS PTTTRRRTR 55

S1. General Information General methods and materials

The solvents used for chromatography were purchased in industrial grade and further distilled before use. Dry dichloromethane
was refluxed over calcium hydride (CgH Reagents and chemicals were purchased from Siddnch or Acros at ACS grade

and were used without purification. All reactions were monitored byldyier chromatography (TLC) carried out on Merck
aluminum roll silica gel 64254 using UV light ané phosphomolybdic acid solution as revelator. Merck silica gel (60, particle

size 4063 um) was employed for flash column chromatography. IR spectrd) (gere measured on a PerkinElmer SerietRFI
instrument. NMR spectra were recorded on a JEOL ECXcat0B00 with solvent peaks as reference. All compounds were
characterized byH and*3C NMR as well as byH-*H and'H-13C correlation experiments when necessary. The abbreviations used

to define the multiplicities are: s = singlet, d = doublet, t = triplet, g = quadruplet, m = multiplet and br = broadaGhensch i f t s
are reported in ppm and referenced indirectly t@tes solvent signals. High resolution mass spectra (HRMS) were carried out

on a Bruker MicroTORQ Il XL spectrometer and MALDTOFRLD* were recorded using waters QTOF1 spectrometer.

S2. Synthesis of ligands

S2.1. Synthesis of peracetylated carbohydrates
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Reagents and conditions. a) Ac,O, DMAP, Py, r.t, overnight, quant.
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D-Mannose 16 h, quant. 1

1,2,3,4,6Penta-O-acetyl-U-D-mannopyranose 1. DMAP (0.85g, 6.99 mmol, 0.1 eq) was added slowly to a solutioB-of
Mannose(12.6 g, 69.94 mmol, 1 eq) and & (49.5 mL, 524.53 mmol.5 eq) in dry pyridine (100 mL). The reaction mixture

was stirred overnight at room temperature under argon. Then the reaction mixture was diluted in ethyl acetate (120 thL), washe
with aqueous HCI (1M, 50 mLx3), saturated aqueous@ K60 mL) and bring¢50 mL). The organic layer was dried over MgSO

and evaporated to dryness to afftind desiregeracetylated mannode(28.75 g, quant.) as a sticky colorless oil. The analytical

data ofl were in complete agreement with literature data.

IH NMR (400 MHz, CDC§)  6.06%s.1 H, H1), 5.33 (m, 2 H, B, H4), 5.26 (dJ2.3= 2.3 Hz, 1 H, H2), 4.24 (m, 1 H, HBa),
4.094.06 (m, 2 H, Hb, H5), 2.15 (s, 3H, Ch), 2.15 (s, 3 H, Ch), 2.07 (s, 3H, Ch), 2.03 (s, 3 H, CH), 1.99 (s, 3H, Ch).

13C NMR (100 MHz,CDCY) U = 170.7 (CO), 170.0 (CO), 11 9079G5 GBBYG 1609 .
3), 68.4 (G2), 68.2 (G2), 65.5 (G4), 62.2 (C6), 20.9 (CH), 20.8 (CH), 20.8 (CH), 20.7 (CH), 20.6 (CH).
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OH DMAP, RT,  0ac

16 h, quant.
L-Fucose 2

1,2,3,4tetra-O-acetyU-L -fucopyranose2. DMAP (0.744 g, 6.09 mmol, 0.1 eq) was added slowly to a solutibrFafcosg(10

g, 60.92 mmol, 1 eq) and A®@ (42.83 mL, 456.88 mmol, 7.5 eq) in dry pyridine (150 mL). The reaction mixture was stirred
overnight at room temperature under argon. Then the reaction mixture was diluted in ethyl acetate (120 mL), washedusith aqueo
HCI (1M, 50 mLx3), saturated aqueous 40H(50 mL) and brine (50 mL). The organic layer was dried over Mg®@® evaporated

to dryness to affordhe desiregeracetylated fucos2 (21.2 g, quant.) as a sticky colorless oil. The analytical daawsre in
complete agreement with literature data.

IH NMR (400 MHz, CDCY) U = J&2.816z 1(HdH1 U) , -5.32.(n8 3 H, H2, H-3, H4), 4.30 (qJ=6.6 Hz, 1 H, H
5), 2.182.02 (4 x s, 12 H, 4 x C) 1.15 (d,J = 6.6 Hz, 3 H, H6).
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2-propargyloxyethoxy 5. A solution of propargyl bromide (22.5ml, 80% toluene, 225 mmol) and ethylene glycol (225 ml,
252.5mmol) was cooled to 0 and stirred for 30min under argon. Powdered NaOH (10.8 g, 96.25mmol) was added and the reaction
mixture was stirred at 45 for 3 h. The precipitate was filtered and washed withvD@&fter evaporation of the solvent, the crude
product was purified using silica gel column chromatography (Cy/EtOAc, 2/1) to afford 11.5 g (51 fajopk2gyloxyethoxyb

as a yellow oilThe analytical data & were in complete agreement with literautata®

Formula: CsHgO2
Mw: 100.12 g/mol;

IH NMR (400 MHz, CDCY) ~ @.21=d,J = 2.4, Hz, 2H, G2CCH), 3.793.76 (m, 2H, &:0), 3.673.65 (m, 2H, G20H), 2.46
(t, J=2.4 Hz, 1H, CEl), 1.93 (s, 1H, ®).

13C NMR (100 MHz, CDC}) &1 = 7 9CCI8)274.§2QQH#CCH), 71.22 CH-0), 61.30 CH20H), 58.25 CH2CCH).
IH NMR (400 MHz, CDCH)
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S2.3. Synthesis of monosaccharides bearing on alkynylated linkatrthe anomeric position
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Reagents and conditions. a) BF; Et,0, CH;CN, r.t; b) NaOMe, MeOH.
AcO
ACOOAc propargyl alcohol * oAc
.0 BF3 Et,0, DCM, -0
AcO = AcO
AcO AcO
0°C-rt, 16 h, 76.4 % o/
OAc ’ ’
1 6

1-O-propargyl-2,3,4,6tetra-O-acetylU-D-mannopyranoside 6. To an icecold solution of mannose peracetat¢2.7 g, 6.93

mmol,1 eq) and propargyl alcohol (1.62 mL, 27.71 mmol, 4 eq) in dry acetonitrile (60 mL) under argon atmosphere was added
dropwise boron trifluoride diethyl etherate (4.27 mL, 34.64 mmol, 5 eq). The reaction mixture was allowed to wamm to roo
temperature and then stirred overnight under argon. The solution was quenched withsN&H;€tirred for 30 min and filtered

through Celite®. The solid phase was washed with@#H The liquid phase was concentrated under vacuum. Purification of the
crude residue by flash chromatography on silica gel (Cy/EtOAc 7/3) afforded the desipatgylatednannosides (2.04 g,

76.4 %) as a white powder. The analytical datwere in complete agreement with literature data.

'HNMR (400 MHz, CDCY) 0 = 53=22 Hz HH kB), 5.25 (M, 1 H, H1), 5.24 (dd12= 1.8 Hz, J 2,3 =32 Hz, 1
H, H-2), 4.98 (dJi12= 1.4 Hz, 1 H, H1), 4.22 (m, H, H-6a), 4.24 (dJap= 2.5 Hz, 2 H, SugOHy), 4.06 (dd Js,e0= 2.5 Hz,
Jeasb= 12.4 Hz, 1 H, HBb), 4.00 (M, 1 H, ¥5), 2.45 (tJ = 2.3 Hz, 1 H, CH), 2.15 (s, 3 H, Ch), 2.11 (s, 3 H, Ch), 2.04 (s, 3
H, CHs), 1.99 (s, 3 H, CH).

13C NMR (100 MHz, CDC#) : U -£69.2 @ 8 C(, 95.6 (@), 77.8 CCH), 75.6 (GCH), 68.7, 68.5, 68.4, 65.3 (2, C-3,
C-4, G5), 61.7 (G6), 54.3 (SugGH,), 20.120.0 (4 x CH).
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1-O-propargyl-U-D-mannopyranoside 7. To a solution of6 (0.58 g, 1.574 mmol, 1 eq) in dry MeOH (10 mL) under argon
atmosphere was added sodium methoxide (0.17 g, 3.149 mmol, 2 eq). The reaction mixture was then stirred at room temperature
under argon for 3 h. The solutiovas neutralized by adding Dowex® 50W-280 (H form). The resin was washed with MeOH

(10 mL). The fractions containing the product were concentrated under reduced pressure to afford the desirégd388dugt

quant.) as a colorless oil. The analytical datz wkre in complete agreement with literature data.

IHNMR (400 MHz, DO) & = Ji4=.19 Biz, { Hl K1), 4.244.15 (ABX,J = 2.6 Hz,J = 25.5 Hz, 1 H, SugOHy), 4.18
4.12 (ABX,J = 2.6 Hz,J= 25,5 Hz, 1 H, SugOHy), 3.883.58 (m, 6 H, H3, H-4, H-5, H-6a, H6b), 2.84 (= 2.6 Hz, 1 H,
CCH).

13C NMR (100 MHz, RO) : U =1), B8&/(C@H), (634 (CH), 73.2, 70.4, 69.9 (), 66.7, 60.7 (), 54.5 CH2CCH).

OAc o/\
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/N;Ac propargy . o
OAc OAc

OAc BF; Et,O, DCM, OAc
0 °C-RT, 37%

1-O-propargyl-2,3,4+tri -O-acetyFU-L -fucopyranoside 8. To an icecold solution of fucose peracetat€3 g, 9.03 mmol,1 eq)

and propargyl alcohol (2.1 mL, 36.11 mmol, 4 eq) in dry acetonitrile (60 mL) under argon atmosphere was added dropwise boron
trifluoride diethyl etherate (6.4 mL, 36.11 mmol, 5 eq). The reaction mixture was allowed to warm tongaeratare and then

stirred overnight under argon. The solution was quenched with NakBgQ stirred for 30 min and filtered through Celite®. The

solid phase was washed with €Zb. The liquid phase was concentrated under vacuum. Purification of the crude residue by flash
chromatography on silica gel (Cy/EtOAc, 8:2) afforded the desired galac®glde g, 37 %) as a white powder. The analytical

data of8 were in complete agreemtenith literature datd.

IH NMR (500 MHz, CDC#) & :  5)= 30M, 3(7dHz| 1H, ), 5.32i 5.30 (m, 1H, H4), 5.25 (d,J = 3.8 Hz, 1H, H1),
5.16 (ddJ = 10.9, 3.8 Hz, 1H, k2), 4.26 (dJ = 2.4 Hz, 2H, H7), 4.21 (dd,]) = 6.6, 0.6 Hz, 1H, Fb), 2.44 (tJ = 2.4 Hz, 1H, H
9), 2.17 (s, 3H, GHa), 2.08 (s, 3H, GHa), 1.98 (s, 3H, CHa), 1.14 (d,J = 6.6 Hz, 3HCHs).

13C NMR (100 MHz,CDCY) & : 170. 7, 170 -1578.71GB)075.0(C-§),GD4 (G2), 673, 61.9 (€10C-3),
65.2 (G5), 55.3 (G7), 21.0, 20.8, 20.8 (OHs), 15.9 (G6).

0/\ 0/\
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oac OA° RT. 0°C-RT, 97% oH °H
8 9



1-O-propargyl -U-L -fucopyranoside9. To a solution 08 (0.69 g, 2.1 mmol, 1 eq) in dry MeOH (15 mL) under argon atmosphere

was added sodium methoxide (0.17 g, 3.15 mmol, 2 eq). The reaction mixture was then stirred at room temperature under argon
for 3 h. The solution was neutralized by adding Dowex® 50288 (H* form). The resin was washed with a solution of MeOH

(10 mL). The fractions containing the product were concentrated under reduced pressure to afford the desir@d(péadong,

97 %.) as a white powder. The analytical dat@ were in completegreement with literature data.

IHNMR (400 MHz, DO) U = Jh4=3R%5z, { , HL), 4.20 (s, 2 HCH.CCH), 3.96 (g, J5,6 = 6.4 Hz, 1 H;5Y, 3.71 (m,
3H, H-2, H-3, H4), 1.09 (dJs5= 6.6 Hz, 3 H, H6).

13C NMR (100 MHz, DO) : U <), 72.8, 6918, 68.1 (3 C), 67.2-8, 55.6 CH2CCH), 15.6 (C6).

AcO AcO

P
OA OAc
0 HO o// -0
AcO 5 . AcO
AcO BF, Et,0, DCM AcO
3. 2% ’ lo) ~_
, 0 °C-rt, 16 h, 34% 10 N

2-Propargyloxyethoxy ethanot2,3,4,6tetra-O-acetylU-D-mannopyranoside D. To an icecold solution of fucose peracetdte

(3.4 g, 8.75 mmol, 1 eq) and linkBr(2.6 g, 26.24 mmol, 3 eq) in dry acetonitrile (25 mL) under argon atmosphere was added
dropwise boron trifluoride diethyl etherate (4.96 mL, 34.98 m#aq). The reaction mixture was allowed to warm to room
temperature and then stirred overnight under argon. The solution was quenched withsN&djCirred for 30 min and filtered
through Celite®. The solid phase was washed with@H The liquid fhase was concentrated under vacuum. Purification of the
crude residue by flash chromatography on silica gel (Cy/EtOAc, 3:1) afforded the desired math@kide, 34 %) as a white
powder. The analytical data b® were in complete agreement with litenat date.

IH NMR (400 MHz, CDC§) U = 5= 18.0, 3.5 kzd1lH, ), 5.305.25 (m, 2H, H2, H-4) 4.87 (d,J = 1.6 Hz, 1H, H1),
4.28 (dd,J = 12.2, 5.2 Hz, 1H, 6b), 4.19 (d,J = 2.4 Hz, 2H, €&.CCH), 4.12 (dd,) = 12.2, 5.2 Hz, 1H, F6a), 4.09 (m, 1H, H
5), 3.853.82 (m, 1H), 3.7&.67 (m, 3H), 246 (t,J = 2.4 Hz, 1H, CHCCH), 2.15 (s, 3H), 2.10 (s, 3H), 2.04 (s, 4H), 1.99 (s, 3H).

13C NMR (100 MHz,CDC}) = 170.84 (CO), 170.18 ( COJ}),79.3370HCAH374.94CO), 169.
(CH:CCH)), 69.69, 69.18, 68.72, 68.56, 67.86,28 (G4), 62.55 (C6), 58.55 CH2CCH), 21.05, 20.91, 20.86, 20.84XLH).

HRMS: (ESIF-MS, m/z) calcd for @H26NaO11 [M+Na]*: 453.1373, found: 453.1367.
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AcoOA HOOH
0 NaOMe / MeOH 0

AcO > HO
AcO rt, 4 h, 90%. HO
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2-Propargyloxyethoxy-U-D-mannopyranoside 1. To a solution ofl0 (0.65 g, 1.22 mmol, 1 eq) in dry MeOH (10 mL) under

argon atmosphere was added sodium methoxide (0.13 g, 2.45 mmol, 2 eq). The reaction mixture was then stirred at room
temperature under argon for 3 h. The solution was concentrated under reduced prasshesresidue was purified by ion
exchange with Dowex® 50WX800 (H form). The resin was washed with MeOH (10 mL). The fractions containing the product
were concentrated under reduced pressure to afford the desired Arb@# mg, 90 %.) as a whifpwder. The analytical data

of 11 were in complete agreement with literature data.
Formula: C11H1807
Mw: 262.26 g/mol;

1H NMR (400 MHz, CDCl)  #.86<s, 1H, ML), 4.22 (d, J = 2.1, 2HGH:CCH), 3.94i 3.93 (m, 1H), 3.87 3.84 (m, 2H),
3.801 3.74 (m, 5H), 3.63 3.61 (m, 2H), 2.86 (1, J = 1.9, 1H, GECH).

13C NMR (100 MHz, DO)  99.88 (G1), 79.37 (C10), 76.07(C-11), 72.78 (5), 70.52 (C3), 70.00 (C2), 68.71 (C7), 66.76
(C-4), 66.33 (C8), 60.94 (G6), 58.01 (C9).

HRMS: (ESI-MS, m/z) calcd for €&H1907 [M+H] *: 263.1131, found: 263.1125.

H NMR (400 MHz, CDC4)
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13C NMR (100 MHz, DO)
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S2.4. Synthesis of the disulfide linker

12

13
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16

Reagents and conditions. a) p-TsCl, Et;N, DCM, r.t; b) NaN5;, DMF, 75 °C; ¢) KSAc, Acetone, 50 °C;
d) NaOMe, DMSO, MeOH, r.t.

P-TsCl Et;N CHZCIZ; Tsc’\/\0/\/0\/\0/\/01-S

13

Tetraethylene glycol 12 65.4 %

Tetraethylene glycol ditosylatel3. To a solution of tetraethylene glyct (4.4 mL, 26 mmol, 1 eq) in dry GEl2 (400 mL) was

added EN (9 mL, 65 mmol, 2.5 eq) at 0 °C. ThesTpCl (11.4 g, 60 mmol, 2.3 eq) was added and the solution was allowed to
warm to room temperature. The reaction mixture was stirred at room temperature under argon for 6 h. After, it was washed with
H20 (1 x 200 mL), dried over MgS@nd concentrated under regd pressure. The residue was purified by flash chromatography

on silica gel (Cy/EtOAc, 6:4) to afford the desiredHuisylatel3 (8.55g, 65.4%) as a yellow oil. The analytical datd3ivere in

complete agreement with literature data.

F o r muCh ke 509
Mw502.59 g/ mol
Rf0. 4 (Cy/ Et OAc 4:6)

IH NMR400O MHZU EDETPF78.(0 BEAr )4 HI=820( H@HArd , HA=15. §tHz, 4 H,
CHO) , 3J=67 .(0t HzGHO) ,H,3.561 CHO) ,8 2H,444C(H, 6 H, 2 1T

'€ NMR100O MH2[0 EDOMAX.)6 (@AR) 8 CHRAr.)6, 1CHArj) ,(CHO) 5 €HBO)3, (69.0
(CHO) , 6HBO)5 (eH). 4 (

N OTs
TsO \/f\o/ﬁ\/m’s NaN; / DMF 3\/6\0/?\/
-
3
13

41.5% 3
14

Tetraethyl ene glaydidlddimany | adleutmod® 8a f5 5c gmpdwnd 1l mmol , 1 eq)
was adakéed. NanMg, 17.01 mmol , 1 eq) and the mixture was stirre
sat «CINH 200 mL) and eki2@cmled. wihé Enddriing 8, a yweds 4 dwdeOrwemtLd) H

and satli1N&aCmLY,l dr b@md ov@emc eMgtStOat ed under reduced pressure.

chromatography on silica gel (Acelt4o0h e TygasldB)SI®S d&rordiiln.g T he
M H



dat 2a3vefre in complete agrfeement with |iterature dat a.
Formula: C15H23N3SGs;

Mw: 373.42 g/mol;

Rf: 0.38 (Acetone/Cy 1:1)

H NMRAOO MHZU €DTJ)=788.(4 HE),27H238 (0, BH) , 24844,  tHQHO)2, H,
3.8759 (m,CHO ,H,3J® % .(2t . BEN) ,2 H.,4@H)(.s, 3 H,

& NMRLOO MHZU €DIAL.)9 @-Ar3) DVOCHAr ), CAHRAT.)6 @HO)7,6 TCHOG9 (0. 63
(CHO) , 7CHO0 7 680)3, (6BO)7, (6BO)3, (6BN)7, (CH). 6 (

N3\/€\ /ﬁ\/OTS KSAc / acetone Ns\/f\ /ﬁ\/SAc
o > o
3

83.8 % 3
14 15

S-[2-[2-(2-azidoethoxy)ethoxy]ethyl] ethanethioatel 5. Compoundl4 (2.635 g, 7.056 mmol, 1 eq) was dissolved in dry acetone

(40 mL). KSAc (1.01 g, 1.239 mmol, 1.25 eq) was added and the mixture was stirred at 50 °C under argon for 20 h. Then, the
solvent was concentrated under reduced pressure and it was dissolve@in(&HmL). The mixture was filtrated through Celite®

and the collected crude was concentrated under reduced pressure. The residue was purified by flash chromatograplkey on silica g
(Cy/Acetone, 3:1) to afford the desired compodbdl1.644 g, 83.8 %) as yellow oil. The analytical data @6 were in complete
agreement with literature ddta.

Formula: C10H19N304S;
Mw: 277.34 g/mol;
Rf: 0.37 (Cy/Acetone 3:1)

H NMRAOO MH2U €EB&I64 (12 CHIO) 6 BJ 40 O( tHEHNR, H3J O 8( tHEHS R, H,
2.33 (s3).3 H, CH

IENMR 100 MHzjJ €DAE®)3 (¢ CHO) (2THO)5, (THO)2( GHO)9, (EBO)6, (50. 5
(CHN) , @GHBS)4, (2M9..7 (C

1.NaOMe / MeOH

Ns\/e\o/j\/SAc 2. bDMSO o NS\/\O/\/O\/\O/\/S
3
% 2
15 35% 16
Tetraethy!l enel6@Tloy cao |ls od iustu |dfff Hoef6 4c4o ngp,o USN.d 28 mmol , 1 eq) in dr
NaOMe (0.64g, 11.86 mmol, 2 eq) and the mixture was stirred

was added and the reaction mixtwme fwas 29t ihr.r &dh eats ol wad motne m@aes
Amberlyst 15 to reach pH 7 and then concentrated under reduc
silica gel (Cy/ Acetone, 1§01)97t @saf@f5civg atr he i d elshilehreed a dnia $cyok ni pcl dekt
agreement with |iterature data.
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F o r m(Cl bds NeOsS2
Mwi468.59 g/ mol
Rf0. 82 (Cy/ Acetone 4:6)

IH NMR400O MHRUi €D®]J &9 8( Hz ,CHCHN) , 281638 (m, CHO) H, 311&9 R( tHz, 4
H, Q@HN), 2J &9 4(Htz,, CGHSH, 2 T

£ NMRLIOO MH2y 7€0D®@IBO)(, 700HO8 3 ([FOHOT 8 (OHOS 4 (CHO2 0 @ECHOT 7 (
50.@8BN)(, 3HSH3 (
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Synthesis of thiolate
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Br. (o] (o] Br
\/\/ \/\/
CIMCI + Br\/\/OHM \n/\n/

83.7 % o (o)

17 18 19
Bi sbi@dmopropyl1)93-mad moptepanol (1.95 mL, 21.6 mmol , 2.3 eq) a
were dissohkGtéd50nmd) yac@dl mal onyl dichloride (0.91 mL, 9.3831
at 0 AC under argon. The mixture was allowed to waspmmd o room

and concentr adt epdr e®nsduérfei caduoa of the residue by coll®mn chr o
(2.992Z%g,as83a colorl ess lowédr e Tihre aomplydt € adgraememtf with | ite

Formula: CoH1404Br>;
Mw: 346.04 g/mol
Rf: 0.64 (DCM)

IHNMR (400 MHz, CDCY) & = J4 6 Hz 14 H(20CH0), 3.47 (tJ= 6.6 Hz, 4 H, 2 XCH.Br), 3.41 (s, 2 HCH.COO),
2.19 (9, = 6.2 Hz, 4 HCH.CH:BY).

13C NMR (100 MHz, CDCY) U = 16 6 .CH.0}, €16 )CH.CO3, 3146 CKI-Br), 29.2 CH.CH:Br).

Br\/\/o\n/\n/o\/\/Br NaN; / DMF_ N3 \/\/O\n/\n/o\/\/Na
o o 85.6 % o o

19 20

Bis (3-bromopropyl) malonate 19. Malonate20 (6.248 g, 18.1 mmol, 1 eq) was dissolved in dry DMF (90 mL) and sodium azide
(4.694 g, 72.22 mmol, 4 eq) was added to this solution, which was stirred at room temperature under argon for 17 oThe react
mixture was diluted in diethyl ether (150 mL) and washed with\®H100 mL), RO (140 mL x 2). The aqueous phase was
extracted with diethyl ether (300 mL x 3) and the joined organic phase was dried over MyS€dncentrated under reduced
pressurePurification of the residue by Silica gel chromatography (Cy/EtOAc, 9:1) to aff@0édl171 g, 85.6 %) as a colorless

oil. The analytical data ¢f0 were in complete agreement with literature data.
Formula: CoH1404Ns;

Mw: 270.27 g/mol;

Rf: 0.45

1H NMR (400 MHz, CDCY) U = J46.2H&, 4 {12 xCH0), 3.40 (M, 6 HCHzN, CH.COO), 1.94 (q) = 6.4 Hz, 4 H,
CHy).

13C NMR (100 MHz, CDCY) § = 16 6 .CHOJ, &7@CH:N)642.2 BH:000), 27.8 CHz).
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22

Ethyl (5-(trimethylsilyl)pent -4-yn-1-yl) malonate 23. Pyridine (1.54 mL,19.06 mmol, 1.2 eq) wadded to solution of -5
(trimethylsilyl)pent4-yn-1-ol (3.4 mL, 19.06 mmol, 1.2 eq) in dry @El2 (100 mL) and this mixture was colded to 0 °C. Then
ethyl malonyl chloride (2 mL, 15.89 mmol, 1 egas added dropwise and the reaction mixture was stirragbat temperature
under argon for 16 h. The solution was filtrated through a $@, washed with 500 mL of GBIz and concentrated under reduced
pressure. The residue was purified by flash chromatography on silica gel (Cy/EtOAc, 7:3) affording thepctehiietél3 (4.457

g, 98 %) as a clear yellow oil. The analytical data@®Were in complete agreement with literature data.

Formula: C13H22SiOy;
Mw: 270.40 g/mol;
Rf: 0.82 (Cy/DCM 6:4)

IHNMR (400 MHz, CDC) &I = 4. 2xICH,ONB.67 &, 2 H, 85),2.31 (t,Jap=6.6 Hz, 2 H, €l2), 1.86 (m, 2 H,
CH2), 1.28 (t.Jap= 6.0 Hz, 3 H, El3), 0.12 (s, 9H, 3 x Ba).

13CNMR (100 MHz,CDCY) U = 166. 4 @ ESil) COLBi), A4DEBM), 6.5 CH20), 41.5 CH»), 27.4
(CH:CT C) , CH1),614.01CHs3), 0.02 (SCH3).

TMS l,, DBU
Toluene
\/\/0 o
M S pall
o o 49.86%
23

Ethyl (5-(trimethylsilyl)pent -4-yn-1-yl) malonyli [1,0]i monai 1,21 dihydro[60]1 fullerene 24. Fullerene Go (135.9 mg, 0.1886

mmol, 1 eq),4(71.8 mg, 0.2829 mmol, 1.5 eq) a?8(51mg, 0.1886 mmol, 1 eq) were dissolved in freshly distilled toluene (135

mL) and stirred for 30 min at room temperature. Then DBU (0.071 mL, 0.4715 mmol, 2.5 eq) was added dropwise and the mixture
was stirred under argon for 12 h at room temperature. After this, it was filtered through@a®i@luted with cyclohexane to

remove impurities and then with dichloromethane to recover the crude product) and concentrated under reduced pressure. Silica
gel chromatography (Cy / DCM, 35:65) g4(93mg, 49.9 %) as a red glassy product. The analytical datwvedre in complete

agreenent with literature daté.
Formula: C73H20SiOs

Mw: 989.06 g/mol;



Rf: 0.45 (Cy / DCM 65:35)

IHNMR (400 MHz, CDCY) & = 4. 5 &HQ)rR.45 @) =H.2 H222 HCH:C), 2.06 (M, 2 HCH), 1.50 (tJ = 6.8
Hz, 3 H,CHs), 0.17 (s, 9H, 3 CHa).
3CNMR (100 MHz,CDCY) & = 163. 7 ( CO)144.711440, 143.2, 18214514BR1, 10TA(@Si), 86,4

( O3-Si), 71.7 (Cq), 65.9, 63.7 (2BH0), 27.8 CH:C), 16.7 CH2), 14.4 CHa), 0.2 CHy).

l,, DBU
Toluene
—_——

49.86%

Fullerene [5:1] scaffold 25. Fullerene moneadduct24 (700 mg, 0.708 mmol, 1 eq), CB{23.50 g, 70.77 mmol, 100 eq) and
malonate20(1.92 g, 7.08 mmol, 10 eq) were dissolved indighlorobenzene (140 mL) and the mixture was stirred for 30 min at
room temperature. Then DBU (2.11 mL, 14.2 mmol, 20 eq) wdsddropwise and the mixture was stirred for 72 h at room
temperature, filtered through a short sigad (eluted with cyclohexane to remove impurities and then with DCM/EtOAc 1:1 to
recover the crude 18 product) and concentrated under reduced presmagebchromatography (Cy/EtOAc 8:2) ga®gas a

red glassy product (1.06 g, 64 %). The product was stored in dichlorometh2@é@t The analytical data 86 were in complete
agreement with literature ddfta.

Formula: Ci118HgoN30SiOza4.
Mw: 2330.17 g/mol.

IHNMR (400 MHz, CDCE) &I = 4 . GHIO), B.85,(tJ 25496 Hz, 24 HCHzN), 2.32 (m, 2 HCH:C), 1.88 (tJ = 5.72
Hz, 24 H,CHy), 1.31 (t,J = 6.88 Hz, 3 HCHa), 0.07 (s, 9HCH:SI).

3C NMR (100 MHz,CDCH) & = 163 . 7s2) @07 (G2),1048 . 6 ( C

(CI GSi ), &mBi),68.7(66.2CH:0), 63.4 CH.0), 62.9 CH:0), 47.4 CH:N), 44.9, 27.9CHz), 26.7 CH), 16.2
(CH:C), 13.8 CHa), 0.2 CHsSi).

My



CuSOy4/Nasc,

mannose 14
—_—

THF/DMSO/H,0
84 %

Fullerene [5:1] scaffold26. Fullerene [5:1P5 (146.5 mg, 0.063 mmol, 1 eq) was dissolved in THF (0.5 mL) and propargylated
mannosdl (247.3 mg, 0.943 mmol, 15 eq) was added, previously dissolved in DMSO (0.2 mL). A mixture of Gugg) 0.03

mmol, 0.5 eq) and NaAsc (18.7 mg, 0.094 mmol, 1.5 effp® (0.2 mL) was added and the reaction mixture was stirred at room
temperature under argon for 30 min. Then the reaction mixture was stirred under microwave irradiation at 80 °C for 4k. THF w
then removed by evaporation and the product was preciphgtaddition of acetone (10 mL) and washed/centrifuged with acetone
(10 mL x 3). The crude was passed through size exclusion chromatography on SepBadgiuon with HO/MeOH, 1:1) to
remove the excess of mannoside and the fractions containingothecpivere lyophilized to obta®6 (260 mg, 84 %) as a dark

orange solid.
Formula: CazsH252N30004

Mw: 4880.90 g/mol;

IH NMR (500 MHz, DMSQdg) i = 7 . 9 5 arof),%.604.260(m)H3,643.82 (M), 2.331.93 (M), 1.71 (s, 4H), 1.14 (s, 4H),
0 (s,1H).
13C NMR (125 MHz, DMSQdg) i = 163 . 56 (any O85.12 (God, 341.845(Grof),A24.78 (Gro), 100.46 (C1),

74.05, 71.34, 70.75, 69.47, 67.38, 66.45, 65.04, 64.00, 61-87G3, G4, G5, G6, CHO), 47.03 CHzN), 45.93 (G), 29.28
(CHo), 27.35 CH2), 25.79 CH2), 15.04 CH2), 14.39 CHa), 0 (TMS).

HRMS: (TOF-MS-LD*): m/z: 4903.6 [M+Nal], 4680.4 [MCsH1507+Na]", 4546.45 [MCieH2sN30s+2Na]", 4545. 4[M
C14H24N30s+4H+2Naf.
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DEPT 135(125 MHz, DMSQds)
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CuSOy4/Nasc,
mannose 8

THF/DMSO/H,0,
79 %

HO
OH
. -0
= HO
HO

27

Fullerene [5:1] scaffold27. Fullerene [5:1P5(83 mg, 0.036 mmol, 1 eq) was dissolved in THF (0.3 mL) and propargylated heptyl
mannose (116.6 mg, 0.534 mmol, 15 eq) in DMSO (0.2 mL) was added. A mixture of (2581 mg, 0.0178 mmol, 0.5 eq)

and NaAsc (10.7 mg, 0.0543 mmol, 1.5 eq) #OHO0.1 mL)was added and the reaction mixture was stirred at room temperature
under argon for 30 min. Then the reaction mixture was stirred under microwave irradiation at 80 °C for 4 h. THF waswbén remo
by evaporation and the product was precipitated by addifianetone (10 mL) and washed/centrifuged with acetone (10 mL x 3).
The crude was passed through a-gizelusion chromatography colunm (Sephade25Gelution with HO/MeOH, 1:1) to remove

the excess of mannoside and the fractions containing the prodretyophilized to obtai27 (125 mg, 79 %) as a dark orange
solid 8

Formula: Cz0sH212N300s4

Mw: 4440.37 g/mol

H NMR (500 MHz, DMSGds: D20 5:1)i = 8. 0 2 arof),.694.00(m)H3,683.88 (m), 2.15 (s, 24 H, 12 x GHI1.13
(s, 4H).
I3C NMR (125 MHz, DMSGds: D20 5: 1) U = 16 3 .abn0 144.53 {Gon), 141.864Gon), 155.09 (Gony,

99.81 (G1), 74.34, 71.38, 70.78, 69.55, 67.43, 65.17, 61.75, 59.92 (€3, G4, G5, G-6, CH20), 47.16 CHzN), 29.41 CHy),
27.43 CHy), 14.48 CHy), 14.54 CH).

IH NMR (500 MHz, DMSQds: D20 5:1)
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CuSO,4/NaAsc,
Disulfide linker 25
—_—

TBAF, 97%

HO

T HO

Ou~o~ 95

Bis-disulfide glycofullerene28. Glycofullerene27 (180 mg, 0.0369 mmol, 2.2 eq) a was dissolved2D 2 mL) and added into

the azidated disulfide linket6 (7.8 mg, 0.017 mmol, 1 eq) were dissolved in THF (0.1 mL), and a mixture of 442S0Omg,

0.018 mmol, 1 eq) and NaAsc (9.5 mg, 0.050 mmol, 3ied)20 (0.1 mL) was added. Then, TBAF 1M in THF (0.03 mL, 0.037

mmol, 2.2 eq) was added and the reaction mixture was stirred at room temperature under argon for 16 h. THF was removed by
evaporation and the copper scavenger QuadrasilMP (10 mg) was addesldtfon was stirred for 2 h at room temperature and
filtered. Then the product was passed through aesizkision chromatography column (Sephade25Gelution with HO) and

the fractions containing the product were lyophilized to afR8¢{1L80 mg, 97 %) as a dark orange solid.

Formula: CaseHs3sNee019452

Mw: 10229.8 g/mol

14 NMR (500 MHz, DMSOds) o = 8 . OHiazol), .81 (sl 1H, GHtiazold, @.84.3 (M), 3.773.31 (M), 2.19 (m, 18H, 12
x CH2), 1.17 (s, 3 H).

BCNMR (125MHz, DMSO) U = 16 3on)l144(48Ca&) 140.9B (Ghn), 124.13(@n), 122.69 (Gron),
100.14 (G1), 74.0 (G4), 71.0 (G3), 70.37 (C2), 69.81 (CCH.0), 69.01 CH.0), 67.07 (C5), 65.9 CH.0), 64.56 CH0),
63.73 CH:0), 61.37(C-6), 49.6 CH:2N), 46.9 CHzN), 46.45 (G), 38.1 CH:S), 28.92 CHz), 27.97 CH2), 21.6(CH:Ciiazold),
14.03 CHa).
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DEPT 135(125 MHz, DMSQds)
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CuSO,/NaAsc,
Disulfide linker 25
[— .

TBAF, 96%

HO
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Bis-disulfide glycofullerene29. Glycofullerene27 (254.4 mg, 0.0573 mmol, 2.2 eq) was dissolved4® k2 mL) and added into

the azidated disulfide linkéi6 (12.2 mg, 0.0260 mmol, 1 eq) dissolved in THF (0.1 mL). And a mixture of €(6Dmg, 0.0260

mmol, 1 eq) and NaAsc (12.2 mg, 0.0768 mmol, 3 BhO (0.1 mL) was added. Then, TBAF 1M in THF (0.05 mL, 0.0512

mmol, 2.2 eq) was added and the reaction mixture was stirred at room temperature under argon for 16 h. After this, THF was

removed by evaporation and the copper scavenger QuadrasilMP (10asgdded. The solution was stirred for 2 h at room



temperature and filtered. Then the product was passed throughexdlizgion chromatography column (Sephade235elution

with H20) and the fractions containing the product were lyophilized to a#f#®(@40 mg, 96 %) as a dark orange sélid.

Formula: Cs26H454N6601743
Mw: 9348.63 g/mol

IH NMR (500 MHz,DMSO-dg) & = 8 . @Hkiazol), §.83 (] IHCHHsz09, 4.774.32 (M), 3.783.37 (M), 2.22 (M, 24 H,
12 XxCHy).
13C NMR (125 MHz, DMSQde) & = 162. 85 a), 3.TB(Ca), 14085%G).2124.15 (Har), 122.42 CHar), 99.11

(C-1), 74.19 (G5), 70.96 (C2), 70.26 (G3), 69.62 (CCH:0), 68.83 CH:0), 67.02 (G4), 64.37 CH:0), 61.36(C-6), 59.17
(CH20), 46.17 CH2N), 37.79 CH2S), 30.53 CHz), 28.75 CH2), 21.45(CHzCiriazold), 13.84 CHa).

IH NMR (500 MHz, DMSGds)

V89 ERF] B EEEE B g
single_pulse “ << i = z Z
[ T T ror
0. 16
F0.15
Lo 14
Lo.13
~ - - Lo.12
0. 11
0. 10
Lo.09
Lo.os8
Lo.o7
Lo.o6
|
|
|
|
| Lo.os5
| Lo.04
'
|
[ Lo.03
Lo. o2
Lo.o1
|
A f0. 00
[ ] —r — —— T
s 2 a3 ] = < F-o0.01
T T T T T T T T T T T T T T T T T T T
). 9.0 8 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4 1.0 3.8 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5

f1 (ppm)



13C NMR (125 MHz, DMSGds)
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S2.6. Synthesis of disulfide mannosides
OAc OAc
OAc OAc S
-0 N3\/\O/\’O\/\O/\’S -0
AcO 5 AcO N 3
AcO P . AcO N=1 (0]
N
fo) / a O\A/
2 / 2
30
OH
OH S
-0 /5‘__/
b HO _N 3
—_— HO N=1 (¢]
N
(0]
2
31
o o/\(\
(o} N
/\ o - o o N=NI o)
0 a OAc M | b OH M
OAc 3% 3
OAc OH
OAc OAc OH
OAc 2 2
2 32 33

a) CuSOy, NaAsc, THF/H,0O; b) NaOMe / MeOH.

HY




OA(;: [N o s+ ¢ OAc S
- 3\/\0’\/ \/\O’\/ -0
ACAOCO 16 2 AcO _N /*3‘/
P » | AcO N= \Nfo
CuS0,, NaAsc, THF/H,0
L2 " ouso, Namse THFRO, e
2 ~Z 16h,77.2 % O 2
30

Bis-disulfide acetylU-D-mannosopyranoside30. Molecule2 (861 mg, 2.337 mmol, 3.5 eq) and disulfide linkér(312.9 mg,

0.668 mmol, 1 egyasdissolved in THF (10 mL). A mixture of CuGQL0.7 mg, 0.06Tmol, 0.1 eq) and NaAsc (79.3 mg, 0.401
mmol, 0.3 eq) in KO (0.2 mL) was dded andhe reaction mixture was stirred at room temperature under argon for 16 h. Then the
THF was removed by evaporation. After the reaction mixithre residue wawas extracted with DCM (100 mL x 3)ashed
sequence with NkCI (50 mL) and brine (5@nL). The organic layer was dried over MgSahd evaporated to drynesgurified

by column chromatography on silica gel (AcOEt/Cy/MeOH 30/10/0.1) affording the desired con3fo@d® mg, 77.2 %) as a

white powder.

Formula: CsoH7eN6O26%2.

Mw: 1241.3 g/mal

Re: 0.24 (CHCY MeOH 50:1).

IH NMR (500 MHz, CDCY) U = 7. o8, 5.04 5.11 {nH 2H, H3, H-4), 5.07i 5.05 (m, 1H, H2), 4.81 (dJ12= 1.6
Hz, 1H, H1), 4.67 (dJsaco= 12.2 Hz, 1H, H6a), 4.53 (dJsaeb= 12.3 Hz, 1H, Hbb), 4.42i 4.39 (t, 2H, H7), 4.15i 4.10 (m,
1H, H5), 3.95i 3.89 (M, 2H, H10), 3.75( 3.72 (m, 2H, H11), 3.56 (t)i6.17= 6.6 Hz, 2H, H16), 3.46 (t, 8H, HL2, H13, H14,
H-15), 2.71 (tJi6,17= 6.6 Hz, 2H, H17), 1.98 (s, 3H, B3), 1.95 (s, 3H, Ck), 1.87 (s, 3H, Ch), 1.81 (s, 3H, CH).

CNMR (125MHz,CDC)) & = 170.28 (CO), 169.60 ( CQdn, 124106 GorylBAF(EO) , 169.
1), 70.18 (G2), 70.14 (C3), 70.02 CHz), 69.15 CHz), 69.09 CHy), 69.05 CH2), 68.75 CHz), 68.35 (G4), 65.73 (C5), 62.04
(C-6), 60.55 (C7), 49.99 (G10), 38.10 (C17), 20.54, 20.46, 20.38, 20.34X4Hs).

HRMS: (ESI-MS, m/z) calcd for @H77NeO26S2 [M+H] *: 1241.4329, found: 1241.4323.

H ¢



H NMR (500 MHz, CDC4)
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DEPT 135(125 MHz, CDC4)
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Bis-disulfide U-D-mannosopyranoside31. To a solution oB0 (630 mg, 0.5333 mmol, 1 eq) in dry MeOH (15 mL) under argon
atmosphere was added sodium methoxide (86.4 mg, 1.6 mmol, 3 eq). The reaction mixture was then stirred at room temperature
under argon for 2 h. The smion was concentrated under reduced pressure and the residue was purified by Dowex@280WX8

(H* form). The resin was washed with a solution of MeOH (10 mL). The fractions containing the product were concentrated under

reduced pressure to afford the dediproducBl (410 mg, quant.) as a white solid.
Formula: CszsHecO18N6S2
Mw: 904.35 g/mol

IH NMR (500 MHz, RO) &I 8(s, @H5, Hron), 4.89 (d,J = 12.6 Hz,2H, H-1), 4.61 (d,J = 12.6 Hz, 2H, H2), 4.56 (MAH, H-3,
H-4), 3.903.52 (M, 44H, F5, H-6, CH2), 2.80 (t,J = 6.3 Hz, 6H, 2€H,S).

13C NMR (125 MHz,D20) 0 =  &of) 312552 (G§n)99.48 (G1), 73.01 (G2), 70.55 (G3), 70.03 CH2), 69.77 CH2),
69.57 CHz), 69.47 CH>), 68.79 CH2), 68.37 (G4), 66.72 (G5), 60.90 (G6), 59.80 (C7), 50.14 (C10), 37.35 (C17).



HRMS: (ESI*-MS, m/z) calcd for @HsiNeO18S2 [M+H] *: 905.3484, found: 905.3478.
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DEPT 135(125 MHz, CDC})
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Bis-disulfide 2,3,4tri -O-acetylU-L-fucosopyranoside32. Molecule 12(879.4 mg, 2.6785 mmol, 3 eq) and disulfide linkér
(418.37 mg, 0.8928 mmol, 1 egpsdissolved in THF (10 mL). A mixture of Cua@4.25 mg, 0.08928hmol, 0.1 eq) and NaAsc
(106.26 mg, 0.53569 mmol, 0.3 eq) in@®(0.2 mL) was added arite reaction mixture was stirred at room temperature under
argon for 16 h. Then the THias removed by evaporation. After the reaction mixture was extracted with DCM (100 mL x3),
washed sequence with MEI (50 mL) and brine (50 mL). The organic layer was dogdr MgSQ and evaporated to dryness.
The residue was purified by column chromatography on silica gel (AcOEt/Cy/MeOH 30/1/0.1) affording the desired c8&pound
(800 mg, 87.9 %) as a white powder.

Formula: CaeH72Ne024S2
Mw: 1125.22 g/mol;

IH NMR (400MHz, CDCk) Ui 7 . 7 1 akms5.34 (HHJ = 1818, 3.4 Hz, 1H;3), 5.29 (m, 1H, H4), 5.18 (d, J = 3.7 Hz,

1H, H-1), 5.12 (dd, J = 10.8, 3.7 Hz, 1H;2), 4.82 (d, J = 12.4 Hz, 1H6H), 4.65 (d, J = 12.4 Hz, 1H,6b), 4.55 (m, 2H, H7),

4.21(q, J 7.0, 6.5 Hz, 1H, b), 3.89 (t, J = 5.1 Hz, 2H,-#0), 3.72 (t, J = 6.6 Hz, 2H,-16), 3.62 (d, J = 1.9 Hz, 8H,-HL, H-
oo



12, H13,H14, H15), 2.87 (t, J = 6.6 Hz, 2H,-#7), 2.16 (s, 3H, Ch), 2.04 (s, 3H, Ch), 1.96 (s, 3H, CH), 1.14 (d, J = 6.5 Hz,
3H, CHy).

13C NMR (100 MHz, CDC}) = 170.73 (CO), 170. 53, 12€0 Gon), 8570 (C1),71.30 (S0) , 14 3.
2), 70.68, 70.64, 70.52, 69.71, 69.59, 68.15, 68.09)(64.83 (C4), 61.39 (G5), 50.45 (C10), 38.50 (C17), 20.9520.82,
20.79, 16.00 (4CHs).

HRMS: (ESI-MS, m/z) calcd for GsH7aNeO22S2 [M+H] *: 1125.4219, found: 1125.4214.
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13C NMR (100 MHz, CDC#)
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Bis-disulfide U-L-fucosopyranoside33. To a solution 082 (839.6 mg, 0.7461 mmol, 1 eq) in dry MeOH (15 mL) under argon
atmosphere was added sodium methoxide (80.6 mg, 1.4923 mmol, 3 eq). The reaction mixture was then stirred at room temperature
under argon for 2 h. The solution was concentrated under redwesstlig and the residue was purified by Dowex® 50V23@

(H* form). The resin was washed with a solution of MeOH (10 mL). The fractions containing the product were concentrated under
reduced pressure to afford the desired pro@8¢#70 mg, 72 %) as a wihitsolid.

Formula: CzaHsoNeO16S2
Mw: 873 g/mol;

!H NMR (400 MHz, CDC4) i 8 . 1 4 ans5.04 (td) = 1018, 3.4 Hz, 1H, B), 4.67 (m, 1H, H4), 4.01 (dJ = 3.7 Hz,
1H, H1), 5.12 (ddJ = 10.8, 3.7 Hz, 1H, k2), 4.82 (d,) = 12.4 Hz, 1H, k&), 4.65 (d,J = 12.4 Hz, 1H, k), 4.55 (m, 2H, H7),
421 (q,0=7.0, 6.5 Hz, 1H, kb), 3.89 (tJ = 5.1 Hz, 2H, H10), 3.72 (tJ = 6.6 Hz, 2H, H16), 3.62 (dJ = 1.9 Hz, 8H, H11,H-
12, H13,H14, H-15), 2.87 (1) = 6.6 Hz, 2H, H17), 2.16 (s, 3HCHs), 2.04 (s, 3HCHs), 1.96 (s, 3HCHs), 1.14 (d,J = 6.5 Hz,
3H, CHy).

13C NMR (100 MHz, DO) I = 1 4adn), 125.56 (@an), 98.71 (GL), 71.95, 69.87, 69.68, 68.88, 68.53, 68.11, 66G0B2
(C-7), 50.28 (G10), 37.57 (€17), 15.37 (CB).

HRMS: (ESI*-MS, m/z) calcd for @HsiNeO16S2 [M+H] *: 873.3585, found: 873.3580.



'H NMR (400 MHz,D-0)
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DEPT 135(100 MHz, O)

TW261
DEPT with decoupling

37.31

50.13

Y

71.79

—68.34

—67.96
s

_69.72
69,44

T
72 71 70 69 68 67 66
£1 (ppm)

T T T T T T T T
70 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

S3. Synthesis of Gold Nanoparticles

Materials and Reagents

Hydrogen tetrachl orldAaCia3ld0,9.29)%)wase dbtaiked fromBigma as well ascitric acid and

hydroquinoneUltra-pure water was prepared by Mi@QA (Molsheim, France).

Instrumentation

Ultraviolet-visible (UV-Vis) absorption spectra were obtained using a Varian Cary 50 spectrophotometer (CA, USA). XPS analysis
was obtained by X ray photoelectrgpectroscope (XPS) from Thermo Fisher Scientific (East Grinstead, UK). Transmission
electron microscopic images were obtained using TECNAI 10 transmission electron microscope (TEM) from JEOL (Tokyo, Japan).

the hydrodynamic size of the generated Masdetermined using the NanoPlus HD system (Brea, CA, USA.).

S3.1. Preparation of Citrate stabilised 20 nm gold nanoparticles

20 nmAuNPs were prepared bydhassicalcitrate reduction methofibllowing a reported protocdlBriefly, 1000 mL of 0.01%
(w/v) HAUCI4-3H20 solution wadheated to ebullitiorand 27 mL of 1% (w/v) sodium citrate solution was quickly added under
vigorousstirring, and maintainednder reflux during 30 mirtitne after which theolor of the solutiordid not change)Then, the
solution was allowed to cool down to room temperatuitie stirring. The concentration of thesulting20 nm AuNP solution was

calculated according tive Haiss equatiofrom themeasurd UV spectrum

oy



S3.2. Preparation of Citrate-stabilised 15 nm gold seed nanopatrticles

15 nm gold seed nanoparticles wegmtiesized using the reported citrate reduction methBdefly, 1 mL of 1% (wiv)
HAuUCIs-3H20 solutionin 100 mL Milli-Q waterwas heated teeflux and3 mL of 1% (w/v) sodium citrate solution was quickly
added undevigorousstirring. The resulting solution wafluxedfor 15 to 30 minutesThen, the solution was allowed to cool
down to room temperature with stirring. Finally, the 15 nm gold nanoparticee kept as the seed solution to prepare the 60 nm

and 90 nm gold nanoparticles.

S3.3. Preparation of 60 nm gold nanopatrticles

The 60 nm gold nanoparticles were synthesized by suassisted reduction of ionic gold by hydroquinéfdriefly, 9 mL of a
1% (w/v) HAUCla-3H20 solution was added 869mL Milli -Q water. 12.86 miof particle seeds @rethen addeéndthe reaction
mixture wasvigorouslystirred at room temperaturBodium citrate(15 mM, 9 mL) wasthen added, immediately followed By
mL of 25 mM hydroquinon€eThe reaction solutiowasstirred overnight at room temperaturectamplete theeduction of ionic
gold and particle growth.

S3.4. Preparation of 90 nm gold nanoparticles

The90 nm gold nanoparticles were synthesized by sudassisted reduction adnic gold by hydroquinon&? Briefly, 9 mL of a
1% (W/V) HAuCL-3H:0 solution was added %68 mL Milli -Q water.3.76 mLof particle seeds erethen addedo the above
solution andthe reaction mixture was vigoroussyirred at room temperatur®.mL of 15 mM sodium citrate was then added,
immediately followed byd mL of 25 mM hydroquinoneThe reaction solutiomvas stirred overnight at room temperature to
complete theeduction of ionic gold and particle growth.



S4. Synthesis of Gold Glyconanoparticles

HO,, HO, .
Q s —
HO AT+ A ash g % e
Ho =N 3 - 3
N=N o HO N=N o
N 2 wa

s Cit-AUNPs O AN
20 nm
50 60 nm
100 nm
Au
z
O/Y\/N O/Y\/Nwo
0 N=N 0\+\ Cit-AuNPs o N=N M\ Au
OH 3%g 20 nm OH
on o — OH
2 48h,rt OH 20 nm
33

20 nm
60 nm
90 nm

GlycoAuNPs: MannoCgg-I-AuNPs-20 nm MannoCgp-s-AuNPs-20 nm
MannoCgp-I-AuNPs-60 nm MannoCgp-s-AuNPs-60 nm
MannoCgo-I-AUNPs-90 nm MannoCgy-s-AuNPs-90 nm

S4.1. GlycoAuNPs20 nm

Eachdisulfideligand (10 mgwasdissolved inl mL of Milli -Q waterand the pH was adjusténl 9using 0.1 M NaOHThen,the

5 mL of stock AuNP (diameter®nm, 20 nM) was added ancbntinuouslystirred at room temperature for 48 h. The solution was
centrifuged througha centrifuga filter (Amicon, ® 0 0 R P M, 33D mik)Drhe rdsidue was washéde times withTris
buffer @0 mM, pH=7.4,10 ml each time) andentrifuged After, the residuevas washed with milliQ wateand centrifuged to

remove theTris buffer. The residuavasdissolvedn 1 mL Milli-Q waterandlyophilized

S4.2. GlycoAuNPs50 nm

The disulfideligand (10 mgwas dissolved il mL of Milli -Q waterusing 0.1 M NaOH to adjust pH to Bhen 5 mL of stock
AuNP (diamete60 nm, 5 nM) was added andontinuouslystirred at room temperature for 48 h. The solution was centrifuged

(350 0 R P M,45min). The residue was washed three times Witk buffer 20 mM, pH=7.4,10 ml each time)After, the

nn



residuewas washed with milliQ watemdcentrifuged to remove the Tris buffdihe residuavasdissolvedn 1 mL Milli-Q water

andlyophilized

S43 GlycoAuNPs90 nm

The disulfidegalactoside ligand (10 mgjas dissolved i1 mL of Milli -Q waterusing 0.1 M NaOH to adjust pH to Bhen,5 mL
of stock AuNP (diameter@®nm, 20 nM) was added andontinuouslystirred at room temperature for 48 h. The solution was
centrifuged200 0 RP M, 33D mik) Orhe rebidue was washed three times With buffer 20 mM, pH=7.410 ml each
time) andcentrifuged Then the residuavas washed with milliQ watemdcentrifuged to remove the Tris buffdihe residuavas

dissolvedn 1 mL Milli-Q waterandlyophilized

S#AHeteromultivasent glycoAuNP

o/\@N
{ﬁd N }
OH S
2

OH

54

Cit-AuNP
_—

48 h, rt

Fuco/manCgy-AuNPs-20 nm

Disulfide fucosde 54 (1.86 mg)anddisulfide mannofullerenel4 (20 mg)were mixed(equimolar ratip and thepH wasadjused

to 9-10 with a 0.5M K2CQs solution. The resultingsolution was added to tt#) nmcit-AuNPsandcontinuouslystirred at room
temperature for 48 h. The solution was centrifuged threwggmtrifuga filter (After, 5000 RPM, 30 kD, 4 , 30
was washedhreetimes with Tris buffer 20 mM, pH=7.4.10 nL each time) andentrifuged. The fourth timenilliQ waterwas

usedto remove the Tris buffeiThe residue was dissolved in 1 mL Mili water and lyopiized, to afford thedesired glycoAuNPs

as lvown powder

S5. Characterization of AuNPs and gl ycoAuNPs

S5.1. Sample preparation for'H NMR
The produced gcoAuNPswere solubilized in deuteratd water (D20), and wereanalyzedusing a500 MHz Jeol NMR
spectrometer

mi



IH NMR (500 MHz, DO) Manno-AuNPs20 nm
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IH NMR (500 MHz, DO) MannoGes-AuNPs20 nm
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IH NMR (500 MHz, DO) Fuco/ManGo-AuNPs20 nm
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IH NMR (500 MHz, DO) MannoGges-AuNPs90nm

Wa4s 1
single_pulse

S5.2. Characterization of glycoAuNPs by XPS

2.0 L5 Lo 0.5

Preparation ofhe glycoAuNPs samples for XPS analysigueousolutions ofglyco-AuNPs (1 mg/mL, 2-L) weredeposited on

a silicon wafer that had begneviouslywashed byapiranha solution consisting of the mixture of sulfuric acidS@&, 95 %) and
hydrogen peroxide (¥D2, 35 %) (3:1, v/v). The sample on the wafer was dried in a drying cabinet at roomaemmerhe

procedure was repeated 10 timé¥. X-ray photoelectron spectroscopy (XPS) characterization was carriegitbid Thermo

Fisher ESCALAB 250 Xi instrument with a monochromatic Al ray source (1486.6 eV).

XPS graph show the atomic % of C, N and&glycoAuNPs
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Table 1. Summary the ratio of N to Au for glycoAuNPs as determined by the relative integrations of the XPS AuNPs and N1s peaks.

Entries | Structure of ligands GlycoAuNPs N:Au ssigznpa
OH
o it /*_/S’ MannoAuNPs20nm 0.32:1 Yes
1 m \)\‘/‘/*0 ’ MannoAuNPs60nm 1.05:1 Yes
¢ MannoAuNPs100 nm 3.34:1 Yes
[o) =
o /\N(,:’N/\{»o
2 A he N FucoAuNPs20 nm 3.75:1 No
OH
MannoGos-AuNPs20 nm 79.23:1 Yes
3 MannoGo-s-AuNPs60 nm 0.93:1 No
MannoGo-s-AuNPs100 nm 0.61:1 No
MannoGgo-l-AuNPs20 nm 1.65:1 No
4 MannoGgo-I-AuNPs60 nm 0.63:1 No
MannoGg-I-AuNPs100 nm 0.36:1 No
5 ManGsgFucocAuNPs20 nm 0.88:1 No

In addition, the surface density of ligands in AUNPs can be estimated using reported fféfibius.gold atom are close

packed and fornfFace Centred Cubic) in NP§The number of goldtoms,

Nau = (VpXAPF)/NVau = (4" me¥3x0.37405)/(4rne%3) =(dnp/2nmPx0.74505/(0.144)

= (dne/nm) x 31

where We is the volume of a shere gold NPawis the volume of a gold atom, APF is the atomic packing fagtegnddne are

the radius and the diameter of a sphere gold NP (measured by TEM), &the radius of a gold atom.

The number Nof thiolate ligands per particle, Ns =iNx X, X is the molar ratio of S to Au in NPs, M is the number ratio
of N to S in each ligand molecul&!® In our project, The numberNf ligands per particle can be deduced by the molar ratio of
N to Au, N = Nau X X/M, X is the molar ratio of N to Au in NPs, M is the number ratio of N to S in each ligand moldatdke (
2).



Table 2. The number of golétoms and ligands per NP.

Samples Size (TEM) Au atoms per NP Ligands per NP
MannoAuNPs20 nm 16.6 141,803 15,125
MannoGo-s-AuNPs20 nm 16.8 146,990 520,361
MannoGeo-l-AuNPs20 nm 155 115,440 5,842
ManncAuNPs60 nm 63.6 7,975,043 2,791,265
MannoGo-s-AuUNPs60 nm 67.8 9,661,638 272,283
MannoGeo-l-AuNPs60 nm 65.3 8,631,797 164,789
ManncAuNPs100 nm 104.7 35,579,655 39,612,016
GalacteAuNPs100 nm 95.2 26,746,843 1,126,498
MannoGo-s-AuNPs100 nm 100.2 31,186,372 576,475
MannoGo-l-AuNPs100 nm 101.9 32,800,785 357,827
FucoAuNPs20 nm 13.7 79,712 99,640
S5.3. Samplepreparation for UV-vis analysis
The obtained glycoAuNPs (10 &g/ mL)

wereobtainedusing avarian Cary50 spectrophotometdCA, USA). The experimental results see Table

Table 3. Summary of UWis absorbance and DLS data.

-vigible (8V-vis)assprgtionspecttathat n

mi

Bmax Dn PDI
GlycoAuNPs (UV-vist, nm) (DLS®, nm) (DLS)
ManncAuNPs20nm 523 55.7 0.116
MannoAuNPs60nm 548 96.6 0.178
ManncAuNPs100 nm 572 126.1 0.17
MannoGe-s-AuNPs20 nnt 528 47.2 0.131
MannoGe-s-AuNPs60 nm 549 99.9 0.173
MannoGes-AuNPs100nm 577 116.1 0.104
MannoGsg-I-AuNPs20 nm? 529 80.1 0.105
MannoGo-I-AuUNPs60 nm 549 95.3 0.102
MannoGo-I-AuNPs100nm 574 127.7 0.125
ManGse-FucaAuNPs20nm 529 46.8 0.129
FucoAuNPs20nm 256 111.5 0.163
a. UV spectraecordecat RT, 10 ¢ L (lmgimL)gvergdiutedint P00 €L of mil | i

b. DLS analysis at a concentration of 1(ariid15¢ g / mL

c. isd indicates short linker.

d. Aloindicates long linker.

f and 1@ rin, AUNB$§, respectivelyecorded at 252

ny

Q water.



S5.4 Sample preparation for DLS analysis

The obtained egl yodgAuBBg/ (220 corresponding to 20 nm, 60, 90 n|
mi |l |l i Q twad elry droogdnermaa mir @ niedneePblyusa HD system (Brea, CA, USA.) o
scat taemngil reg Measurements -wemgt madeumnmnad quadr tczm ealtlh mai nt ai ned
filtered through nylon Acrodi semsporiegsi £é .l tPach (PaddurinémentS
of 25 dwercatniden. The mean particle hydrodynamic di ameners wer e

The experi ment &8l results see Tabl e

S5.5. Sample preparation for TEM analysis

The generated glycoAuNR$ mg/mL)wvere twofold diluted with deionized watdpllowed by depositinglycoAuNPs(2 >L) on
a copper grid disk. The coppdisk was dried in the oven foRh toremove water prior to TEM analysiransmission electron
microcopy(TEM) images of the samples weezorded on microgrid copper mesh by using a TECNAdtHh acceleration voltage

of 80 kV. Nanoparticles sizedf was estimated using the formula= 2(A/2 )2, where A is the crossectional area of a particle

measured by Image®Jt®
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