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A. Structural characterization of COSamf (DP ~19, DA ~0%)

Table S1. Molecular parameters determined by SEC analysis of COSamf (DP ~19, DA ~0%).

Mw (kg.mol)

Mn (kg.mol) Dispersity (D)

3.667 +0.1

3.151+0.1 1.164 +0.05

Weight (%)

209 40

100

Temperature (°C)
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Figure S1. Thermogravimetric analysis of COSamf (DP ~19, DA ~0%).

160

180

30f13



B. Reductive amination of COSamf (DP ~19, DA ~0%) with 3-methoxyaniline
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Figure S2. COSY 2D NMR spectrum (400 MHz) of 3-methoxyaniline-linked COSamf in D:O/HCl at
300 K. It shows the coupling between the proton Hu of the amf unit and the protons CH:N of the 3-
methoxyaniline-linked COSamf. The CH:N signal at 3.8 ppm was indeed hidden behind signals of
the GlcN unit (Hs to He) and could not be seen in the 'H NMR spectrum (Figure 2).
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C. Silanization of silicon wafers with APPTMS
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Figure S3. (A) Thickness and (B) contact angles of silicon wafers functionalized with APPTMS for
various reaction times. Contact angles were measured with water, but also with an acidic aqueous
solution (HCl, pH 2.5) to protonate the amino group of the APPTMS and highlight the wafer
silanization.
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Figure S4. AFM images of silicon wafers functionalized with APPTMS for different reaction times from

lhto6h.

Table S2. RMS roughness of silicon wafers functionalized with APPTMS for different reaction times

from1hto6h.

Silanization time (h) Roughness (nm)
1 0.177
2 0.158
3 0.121
4 0.217
5 0.195
6 0.265
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D. ToF-SIMS analyses of surfaces
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Figure S5. Piranha washed silicon wafers: positive ion mode ToF-SIMS spectra in the mass ranges m/z
= 25-65; 65-100; 100-150 and 150-200.
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Figure S6. m-Aminophenoxy-modified silicon wafers: positive ion mode ToF-SIMS spectra in the mass
ranges m/z = 25-65; 65-100; 100-150 and 150-200.
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Figure S7. COSamf powder: positive ion mode ToF-SIMS spectra in the mass ranges m/z = 0-100; 100-
150 and 150-200.
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Figure S8. COSamf grafted on m-aminophenoxy-modified silicon wafers with NaBHsCN reduction:
positive ion mode ToF-SIMS spectra in the mass ranges m/z = 0-100; 100-150 and 150-200.
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Figure S9. COSamf grafted on m-aminophenoxy-modified silicon wafers without NaBH3CN reduction:
positive ion mode ToF-SIMS spectra in the mass ranges m/z = 0-100; 100-150 and 150-200.
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E. Synthesis and characterization of partially acetylated COSamf (DP ~17, DA
~21%)

Purification of chitosan: chitosan (DA 0.5%) was first solubilized at 0.5% w/v in an AcOH aqueous solution
overnight, followed by successive filtrations through cellulose membranes (Millipore®) with decreasing
pore sizes from 3 um to 0.22 um. Chitosan was then precipitated with NH4«OH and washed several
times by centrifugation with Milli-Q water until a neutral pH was obtained. The purified chitosan was
finally freeze-dried and stored at room temperature.

Preparation of chitosan of DA ~21%: chitosan (DA ~21%) was prepared according to the N-acetylation
method previously described by Vachoud et al. [35]. Briefly, chitosan (DA ~0.5%) was dissolved in a
hydroalcoholic mixture of 1,2-propanediol and AcOH (50/50 v/v). Acetic anhydride was added
stoichiometrically to the GIcN unit for 12 h under vigorous mechanical stirring to reach the targeted
DA. N-acetylated chitosan was precipitated, washed and freeze-dried in the same way as the
purification step. The DA of the N-acetylated chitosan was calculated by 'H NMR spectroscopy (Bruker
Advance 1III, 300 MHz) according to the method proposed by Hirai et al. [36].

Preparation of COSamf (DP ~17, DA ~21%): a 3% w/v solution of chitosan (DA ~21%, 1 g, 4.2 mmol of
GIcN unit) was prepared in deionized water by addition of 380 uL HCl (37% w/w). 1 mL of freshly
prepared aqueous solution of NaNO2 (36.3 mg, 0.53 mmol for GIcN/NaNO: molar ratio = 8) was added
and the reaction solution was stirred for 12 h at room temperature. Then, the solution was filtrated
through a cellulose membrane (1.2 pm) and freeze-dried. The partially acetylated COSamf (paCOSamf)
was obtained as a white powder and stored at -20°C. "H-NMR (300 MHz, D>O/HCI) of paCOSamf
(Figure S10): 6 (ppm) 5.10 (d, ] = 5.4 Hz, 0.85H, Hi), 5.00 (d, | = 5.4 Hz, 0.15H, Hr), 4.90-4.80 (m, 13.5H,
Hi (GIcN)), 4.63-4.53 (m, 3.5H, Hi(GIcNAc)), 4.45 (t, ] =4.9 Hz, 0.85H, Hm), 4.35 (t, ] = 4.9 Hz, 0.15H, Hur)
4.26-4.02 (m, 2H, Hv Hiv-Hv and Hv+), 4.02-3.45 (m, 72.7H, Hn Hr» Hvi and Hvr, Hs to He (GlcN, GlcNAC),
H2 (GleNAC)), 3.25-3.08 (m, 13.5H, H2 (GIcN)), 2.02 (s, 10.7H, CHs (GlcNAc)). H atoms of the amf unit
linked to the GlcNAc unit are indicated with an asterisk.

H: to Hs (GIcNAc) signals were attributed according to Sugiyama et al. [37] and the DA was calculated
using the equation E1:

%ACH3 (GICNAC)
DA =

- x 100 = 21 % (E1)
AHZ(GICN) + §ACH3(G1CNAC)

The degree of polymerization (DP) was calculated from the equation E2:

A, (GIEN) + 5 Acy, (GIENAQ)
= =17 (E2)
H;(amf) + Hi,(amf)

With H; and Hj, corresponding to the Hi atoms of the amf unit linked to the GlcN and GIcNAc units,
respectively.
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Figure S10. '"H NMR spectrum of partially acetylated COSamf (DP ~17, DA ~21%) in D2O/HCl at 300 K.
Note that the gem-diol hydrated form of the amf-unit aldehyde was the only form detected [25]. H
atoms of the amf unit linked to the GIcNAc unit are indicated by an asterisk.
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