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IH-NMR spectra for compounds 3, 5-10 and 14-16
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Figure S1. *H NMR spectrum (500 MHz, CDCls, 25 °C) for compound 3
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Figure S2. *H NMR spectrum (500 MHz, DMSO-ds, 80 °C) for compound 5
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Figure S3. *H NMR spectrum (500 MHz, DMSO-ds, 80 °C) for compound 6
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Figure S4. *H NMR spectrum (500 MHz, DMSO-ds, 80 °C) for compound 7
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Figure S5. *H NMR spectrum (600 MHz, D,0, 25 °C) for compound 8
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Figure S6. *H NMR spectrum (600 MHz, D,0, 25 °C) for compound 9
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Figure S7. *H NMR spectrum (600 MHz, D,0, 25 °C) for compound 10
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Figure S8. *H NMR spectrum (300 MHz, D,0, 25 °C) for compound 14
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Figure S9. *H NMR spectrum (600 MHz, D0, 25 °C) for compound 15
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1. 13C-NMR spectra for compounds 3, 5-10 and 14-16
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Figure S11. 3C NMR spectrum (125 MHz, CDCls, 25 °C) for compound 3
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Figure S12. 3C NMR spectrum (125 MHz, DMSO-ds, 80 °C) for compound 5
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Figure S13. *3C NMR spectrum (125 MHz, DMSO-ds, 80 °C) for compound 6
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Figure S14. 3C NMR spectrum (125 MHz, DMSO-ds, 80 °C) for compound 7
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Figure S16. *3C NMR spectrum (150 MHz, D,0, 25 °C) for compound 9
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Figure S17. 3C NMR spectrum (150 MHz, D0, 25 °C) for compound 10
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Figure S19. 3C NMR spectrum (150 MHz, D0, 25 °C) for compound 15
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I11. 3'P-NMR spectra for compounds 8-10 and 16

9ET-~_
9'gz-~
G922~
TCT
9TZ-~_
g1z —"

£=)
y
o
N
h
N
/%y
L2
e
0.

g

sajeydsoydond
A

%}
o]
M
o
o
G/}_J
N
Q3
s
ln)f el
PO yiag

0 s
& G C

2 &8 -
o Z <!
Gy &) ;
=% N

B g6

8
N/\Q%\\OZ/
M Bonaly
NagGaP
&
HO
HOY

ey R

sajeydsoydoiidg

Polyphosphates

Figure S20. ¥P NMR spectrum (242.9 MHz, D,0, 25 °C) for compound 8

S21

-

-13 -15 -17 -19 -21 -23 -25

-11

f1 (ppm)



LT~
9"
HO

LT \‘
e —
QEL~_ O‘\\
o
H OH
HO\/\O/\/O\/\O/\/O 01 OS
) i“ PONay g 8

Na205P O NEIQO/F’
N W PO3Na2

fr{iaanP -
P Wl
o NexQuP=f ES o /o)

n=N o ] “JW

OZ

S,

o} PONa, 2
i o NaQOSP <‘?’/L Mo s

Polyphosphates

_/‘OH

b )

HO @\Z/ POaNag ot °

Nazoap N\() PO Naﬂ N

S Na 0P

! AN

{ %
ol g
5 M

OH
HO
L6 — sajeydsoydotid
sgjeydsoydon()

g -

A\

Figure S21. 3P NMR spectrum (242.9 MHz, D;0, 25 °C) for compound 9

S22

9 -0 -11 -12 -13 -14 -5 -6 -17 -18 -9 20 -21 -22 -23 -24

-8

1 (ppm}



ree

AN -
3 [0

s:zz-k &

Ve~ a

oe £

9'Iz—f s - =

vz gy S \

01z

T8

s-ik _

éi: sajeydsoydoiiyg B

s‘z—f -

I

3
A S *
£, 00 U Tona, _f
35 Or‘f A o &?,\)/ i ¢
= ES o H
O,?’\Gf A L ssjeydsoudouo
o i=3
650 — tE 2 g 2 ) :tz -
P o "o,
°E Z_Tog . o; & P
= h v}
§ T THE
b 9
OL—? k4
o
2 g

.

-13 -15 -17 -19

-11

f1 (ppm)

Figure S22. 3P NMR spectrum (242.9 MHz, D,0, 25 °C) for compound 10
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Figure S23. 3P NMR spectrum (242.9 MHz, D,0, 25 °C) for compound 16
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IV. Determination of the number of phosphate groups for compounds 10-12
and 18

In order to estimate the number of phosphate groups presents on the structure of
compounds 8-10 and 16, we measured the %P w/w for each compound by HR-ICP-MS. Taking
into account phosphorylation conditions that we have used during the synthesis, where an
excess of P,Os at 40 °C was added, we assume that all free OH groups were phosphorylated in
some extent to form orto-, pyro- and/or polyphosphate groups, according to the following

reaction:
n

+[n(PO3Na) + Na]

For a given molecule that contains phosphorus, we can define %P as:

%P = 2P x 100 )

where n is the number of atoms of P, AW is the atomic weight of P, and MW is the
molecular weight of the phosphorylated molecule.

If we assume that all free OH groups were phosphorylated, for cyclodextrin derivatives
8-10 having 14 free OH groups on secondary face, equation (1) can be convert into:
nx AWy

0 - =
A)P(S 10) MW(g_lo)—14H+n(PO3Na)+14Na x 100 (2)

where MW(x is the molecular weight of molecules 8-10.

In the case of derivative 16 having only 7 free OH groups on the primary face, the
equation (1) remains as:

nx AWy

0 =
/OP(16) MW 6—7H+n(POzNa)+7Na

x 100 ©)

On the basis of equations (2) and (3), %P data obtained by HR-ICP-MS for compounds
8-10 and 16 allowed to estimate the following number of phosphate groups per molecule (n):

Table S1
. %P Phosphate groups per | Average phosphate
Derivative MW (ICP) moIeEuIe (r?) i residugs pr))er frpee OH
8 2823.41 16.3 35.72 2.55
9 2921.91 15.7 34.03 2.43
10 4056.89 19.9 81.56 5.83
16 30212.48 8.0 106.49 15.21
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V. MIL-100(Fe) nanoMOFs synthesis and surface modification

50 1 = Uncoated nanoMOFs
’ B nanoMOFs@CD-P
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Figure S24. XRPD patterns of uncoated nanoMOFs and nanoMOFs coated with CD-P, 8-10
and 16. To focus on the signal of the MOF lattice, only the range from 0.1 to 0.5 Al is
displayed.
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Figure S25. DLS size measurements of uncoated nhanoMOFs and nanoMOFs coated with CD-P,
8-10 and 16 after 6 h incubation in DMEM cell culture medium complemented with 10% FBS.
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Figure S26. PCDs derivatives grafting efficiency versus nanoMOFs:PCD mass ratio assayed.
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VI. ITC experiments for the interaction of 8, 10, nanoMOFs@8 and
nanoMOFs@10 with Concanavalin A

Table S2
Conjugate Buffer [Conjugate] [ConAJ? (uM)  Injection (uL)®
8 20 mM phosphate, pH 7.2 1.14 mM (syringe) 55.83 (cell) 8
10 20 mM phosphate, pH 7.2 1.29 mM (syringe) 33.61 (cell) 8
nanoMOFs@8 10 mM TRIS, pH 7.5 3.28 uM (cell)® 66.58 (syringe) 8
nanoMOFs@10 10 MM TRIS, pH 7.5 3.88 uM (cell)® 72.55 (syringe) 8

aConcentration of tetramer of ConA. °First injection was 2 L in all cases. “Concentration of phosphates 8
and 10 anchored on the nanoMOFs surface considering an orthophosphate function per each OH group.
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Figure S27. Titration of ConA with conjugates 8 (top, left) and 10 (top, right) in 20 mM phosphate buffer
(pH 7.2) at 25 °C, and titration of conjugates nanoMOFs@8 (bottom, left) and nanoMOFs@10 (bottom,
right) with ConA in 10 mM TRIS buffer (pH 7.5) at 25 °C. In all cases, the top panel shows the raw
calorimetric data denoting the amount of exchanged heat following each injection of the titrating agent.
The area under each peak represents the amount of heat released or absorbed upon binding of each
conjugate to the lectin. Note that as the titrations progress the area under the peaks gradually becomes
smaller because of the increasing saturation of the sugar binding sites of the protein. This area was
integrated and plotted against the molar ratio of the titrating agent in syringe to the analyte in cell. The
smooth solid lines represent the best fit of the experimental data to the model of n equal and independent
binding sites.
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Figure S28. Enthalpy-entropy compensation for the interaction of 8, 10, nanoMOFs@8 and
nanoMOFs@10 with ConA lectin at 25 °C.
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