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S1 -Synthesis and NMR spectra of the starting precursors:

Synthesis of methyl 11-(triethoxysilyl)undecanoate (SIFA,):
(o}

Mo/

A mixture of methyl 10-undecenoate (1.50 g, 7.57af)rand triethoxysilane (1.86 g, 11.35 mmol) waathkd in a Carius
tube in presence of Karstedt's catalysf[@t 60 °C for 6 h. Distillation of the residue undeduced pressure gave 2.63 g of
SiFA,. Yield: 96%. b.p. 142°C/0.07 mmHY4 NMR (300.13 MHz, CDG)): § = 0.48-0.54 (m, 2H, C}$i); 1.11 (t3J (H,H)

= 7.0 Hz, 9H, OCHCHy); 1.16 (s.br, 12H, (Che); 1.24-1.34 (m, 2H, B,-CH,-CH,CO); 1.42-1.57 (m, 2H, E,-CH,CO);
2.19 (t,3J (H,H) = 7.5 Hz, 2H, CHCO); 3.55 (s, 3H, OCH); 3.70 (q,%J (H,H) = 7.0 Hz, 6H, O®,CH,). 1*C NMR (75.48
MHz, CDCk): 8 = 10.32 (CHSi), 18.23 (OCHCH3), 22.70, 24.90, 29.09, 29.16, 29.19, 29.39, 33(CH,)g), 34.03
(CH,CO), 51.32 (OCH), 58.21 (Q@CH,CH,), 174.22 (CO)**Si NMR (59.62 MHz, CDG): & = -44.58. IR (pure)v = 1162
cmit (C-O-C). MS (El): miz (%) = 363 (4) [M+1], 331 (5M[— OCHy], 316 (4) [M — (EtOH)], 163 (100) [Si(OEi)
Elemental analysis (%) calcd. for3g0sSi (362.25): C, 59.63; H, 10.56. Found: C, 59.601®149.

(EtO),Si

Synthesis of methyl 10-(trichlorosilyl)octadecanoate FA,-Cl:

SiCly o

A/\/\/\/K/\/\/\)%/

A mixture of methyl oleate (2.60 g, 8.77 mmol) dridhlorosilane (1.77 g, 13.14 mmol) was heated @arius tube from 20
°C to 150 °C under RIS conditions for 45 h). Distithatof the residue under reduced pressure gaveBofT-A-Cl. Yield:
90%. b.p. 165°C/ 0.05 mmH{H NMR (300.13 MHz, CDG): & = 0.86 (1] (H,H) = 6.5 Hz, 3H; CH)), 1.26-1.81 (m, 29H;
(CH,);-CHSI-(CH,)), 2.28 (,3J (H,H) = 7.4 Hz, 2H; CHCO), 3.64 (s, 3H; OC}. **C NMR (75.48 MHz, CDG)): § =
14.15 (CH), 22.71, 24.94, 28.09, 29.03, 29.15, 29.24, 292553, 29.62, 29.73, 31.94CH,)-CHSI-(CH,)s), 33.64
(CHSI), 34.15 CH,CO), 51.43 (OCH), 174.22 (CO)?°Si NMR (59.62 MHz, CDG): § = 14.42. IR (pure)v = 1171 crit
(C-O-C), 1741 crt (C=0). MS (El): m/z (%) = 432 (6) [}, 401 (3) [M — (OCH)], 297 (40) [M - (CiSi)], 317 (16)
[(CH(SICl;)(CH,)sCOOCH,)"], 74 (100) [(CH=C(OH)OCH,)"]

Synthesis of methyl 10-(triethoxysilyl)octadecanoate (SiFA,):

Si(OEt); 0

Mo/

To a solution of methyl 10-(trichlorosilyl) octadewate FACI (3.40 g, 7.90 mmol) in pentane (25 mL) was added
solution of triethylamine in large excess (37 mh)ethanol (15mL) at -40 °C. After 1 h, the mixturasmvarmed to room
temperature and stirred overnight. After filtratidghe solvent was removed and distillation undeduoced pressure yielded
2.91 g of compound SiFAas a colorless liquid. Yield: 80%. b.p. 182°C/ OigiHg.*H NMR (300.13 MHz, CDG): & =
0.80 (t,%J (H,H) = 6.5 Hz, 2H; CH); 1.14 (t,%J (H,H) = 7.0 Hz, 9H, OCHCHS,); 1.19 (s.br, 25H, (B,)--CHSi-(CH,)s));
1.35-1.48 (M, 2H, H,-CH,-CH,CO); 1.48-1.62 (m, 2H, I8,-CH,CO); 2.22 (t3J (H,H) = 7.5 Hz, 2H, CHCO); 3.58 (s, 3H,
OCHs); 3.74 (9,2 (H,H) = 7.0 Hz, 6H, OE®I,CH,). *C NMR (75.48 MHz, CDG): & = 14.00 (CH), 18.25 (OCHCH,),
22.66 (CHSI), 22.62, 24.90, 28.63, 28.66, 28.7002929.12, 29.21, 29.30, 29.51, 29.55, 29.59, 2299, 29.97, 31.87
((CH,)-CHSI-(CH,)s), 34.01 CH,CO), 51.24 (OCH), 58.25 (QH,CHs), 174.12 (CO)*Si NMR (59.62 MHz, CDG): & =
-46.87. IR (pure)y = 1168 crit (C-O-C), 1743 cit (C=0). MS (El): m/z (%) = 461 (3) [M, 430 (9) [M - (OCH)], 415
(13) [M — (EtOH)], 347 (21) [(CH(Si(OE$JCH,)sCOOCH;)"], 163 (100) [Si(OEH; Elemental analysis calc. for,{s,05Si
(460.36): C, 65.16; H, 11.38, found: C, 65.61; H511

Synthesis of methyl 10,12-bis(trichlorosilyl)octadecanoate FA5-Cl:

SiCly SiCly

A mixture of methyl linoleate (3.00 g, 10.20 mmahd trichlorosilane (8.29 g, 61.69 mmol) was heated Carius tube
from 20 °C until 150 °C under RIS conditions for 7Zstillation of residue under reduced pressurédgie 4.30 g of FA
Cl. Yield: 75%. b.p. 196°C/ 0.03mm HiH NMR (300.13 MHz, CDG): & = 0.88 (t,%J (H,H) = 6.5 Hz, 3H, CH); 1.29-
1.64 (m, 28H, (€l,)s-CHSI-CH,-CHSI-CH,)); 2.29 (t,%J (H,H) = 7.5 Hz, 2H, CHCO); 3.65 (s, 3H, OCH. C NMR

2
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(75.48 MHz, CDCJ): 6 = 14.00 (CH), 22.25, 22.28, 25.00, 26.42, 27.00, 28.36, 2828207, 29.33, 29.79, 30.43, 30.54,
31.11, 31.34, 31.72, 32.410f,)s-CHSi-CH,-CHSI-(CH,);), 33.32, 33.46 (CHSi), 34.0@CH,CO), 51.44 (OCk), 174.23
(C0).2°Si NMR (59.62 MHz, CDG): 5 = 13.78, 14.12. IR (purey: = 1175 crit (C-O-C), 1740 cnd (C=0). MS (El): m/z
(%) = 562 (3) [M], 531 (5) [M — (OCH)], 429 (11) [M — (SiC})], 231 (13) [(CH-(CH,)s-CH,-CHSICL)*], 331 (4) [M -
(CHa-(CH,)4-CH,-CHSICL)], 245 (27) [(CASICH- (CHy)s-COOCH)*], 133 (100) [SiC].

Synthesis of methyl 10,12-bis(triethoxysilyl)octadecanoate (SiIFAz):

o

(EtO);Si Si(OEt),

A solution of triethylamine (64 mL) in ethanol (26L) was added dropwise to a solution of methyl 2ehis(trichlorosilyl)
octadecanoate RACI (4.30 g, 7.65 mmol) in pentane (30 mL) at -40T@e mixture was warmed to room temperature and
stirred overnight. After filtration of the chlorhgate, the solvent was removed and distillation umeduced pressure yielded
3.57 g of SiFA as a colorless and viscous liquid. Yield 75%. B22°C/ 0.02 mmHg‘H NMR (300.13 MHz, CDG): & =
0.87 (t,%J (H,H) = 6.5 Hz, 2H, CH)); 1.22 (t,J (H,H) = 6.8 Hz, 18H, OCKCH5); 1.24-1.37 (m, 24H, (8,)s-CHSIi-CH,-
CHSi-(CH,)g)); 1.45-1.53 (m, 2H, B,-CH,CO); 1.56-1.66 (m, 2H, CHSI); 2.31 {l (H,H) = 7.4 Hz, 2H, CHCO); 3.67 (s,
3H, OCHy); 3.83 (q,%) (H,H) = 7.0 Hz, 12H, OE,CHs). *C NMR (75.48 MHz, CDG): & = 14.20 (CH), 18.29
(OCH,CHy), 22.64, 22.72 (CHSI), 22.58, 22.97, 23.29, 2429539, 27.91, 28.38, 28.69, 29.07, 29.15, 29.6 )R B1.82,
31.89, 32.26 (CH,)s-CHSI-CH,-CHSI-(CH,);), 34.08 CH,CO), 51.33 (OCHh), 58.28 (QCH,CH,), 174.21 (CO)*Si NMR
(59.62 MHz, CDGJ): & = -48.07. IR (pure)y = 1166 crit (C-O-C), 1732 crif (C=0). MS (El): m/z (%) = 622 (10) [\
576 (25) [M — (EtOH)], 563 (13) [M — (COOGH], 459 (13) [M - (SIOEY], 361 (14) [M - (CH-(CH,)s-CHSI(OELt})], 275
(30) [M — (CHSI(OEt}-(CH,)g-COOCH)], 163 (100) [Si(OEY).

Synthesis of N-7(4-methylcoumarin)octanamide.

5 4
o 6 1084
M z
g e c a "N 9 0”2 ™0
h f d b H 8 1

According to Selve edl.*® N-Methyl morpholine (0.25 g, 2.50 mmol) is added emdrgon to a solution of octanoic acid
(0.36 g, 2.50 mmol) in dimethyl formamide (DMF) (BfL). After cooling the solution to -10 °C, a mixtuof isopropenyl
chloroformiate (0.30 g, 2.50 mmol) and 7-amino-4dmgieoumarin (0.44 g, 2.50 mmol) in DMF (5 mL) istioduced into
the reaction vessel. The solution is then heate80t6C for 2 h. After evaporation of DMF under reddgoressure, the
residue is dissolved into dichloromethane and wash&cessively with water, sodium carbonate salytaxidic solution
and water. Then, the organic phase is dried wittB8gand the solvent evaporated. The product is chisgdl from a
mixture of CHCl,/acetone’*C NMR (75.48 MHz, CDG) &: 13.0 (G), 17.5 (Gy), 21.6 (), 24.5 (G), 28.0, 28.2 (G Co),
30.7 (Q), 36.7 (G), 105.8 (G), 112.0 (G), 114.9 (G), 120.0 (Gy), 124.7 (G), 141.1 (G), 151.7 (G), 153.2 (G), 160.4 (G),
171.2 (Q). IR (pure):v = 1520 and 3413 ci(NH), 1625 crit (CO amide), 1724 cth(CO lactone). MS (El): m/z (%) = 301
[M*], 175 (100) [M-(CH-(CH,)s-CONH].
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S2 — Solid staté®C NMR spectra of hybrid materials.
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Figure S2a. CP MAS™C NMR of SBA-FA;
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Figure S2b. CP MAS™C NMR of SBA-FA;
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Figure S2c. CP MAS™C NMR of SBA-FA,
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Figure S2d. *°C CP-MAS spectra of &BA-FA, and b)MCM-FA ,
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S3 — Solid staté”Si NMR spectra of hybrid materials and spectral deesmposition

/1 as [ o

Q3

-40 B0 80 -100 -120 -40 -E0 -a0 -100 =120

Figure S3c.?°Si One Pulse MAS NMR spectra of materi@BA-FA, (left) andMCM-FA , (right).

SBA-FA;
Nucleus ?°Si. Peak Model : Gaussian

Fit results:
Peak Amplitud Position (ppm) Width (ppm)
1 0.93 -55.28 5.45
2 6.19 -65.17 6.41
3 4.42 -91.96 6.46
4 73.35 -101.22 6.71
5 138.23 -110.49 7.98
Model Integration: sum of T-sites (0.31+2.38)%6®6
Peak %
1 0.31
2 2.38
3 1.71
4 29.50
5 66.10
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SBA-FA;

Nucleus 2°Si. Peak Model : Gaussian

Fit results:
Peak Amplitutde Position (ppm) Width (ppm)

1 7.42 -57.59 6.45

2 10.78 -65.95 5.83

3 10.56 -92.52 6.17

4 81.34 -101.49 6.55

5 135.71 -110.47 8.08
Model Integration : sum of T-sitg(2.65+3.48)%= 6.13%

# %

1 2.65

2 3.48

3 3.61

4 29.52

5 60.73




SBA-FA;

Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2012

Nucleus 2°Si. Peak Model : Gaussian

M AN N
;v V\/ 1=
Fit results:
Peak Amplitutde Position (ppm) Width (ppm)
1 6.0 -61.87 5.0
2 4.26 -70.49 4.58
3 12.26 -91.89 3.81
4 77.69 -101.24 6.74
5 136.10 -110.45 8.08
Model Integration : sum of T-sites : (1.74+1%83)2.87%
Peak %
1 1.74
2 1.13
3 2.72
4 30.42
5 63.98
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SBA-FA,

Nucleus ?°Si. Peak Model : Gaussian

Fit results:
Peak Amplitutde Position (ppm) Width (ppm)
1 4.57 -55.28 5.45
2 18.56 -65.17 6.41
3 11.55 -91.96 6.46
4 85.42 -100.98 6.45
5 136.39 -109.98 7.70
Model Integration : sum of T-sites : (1.37+§%47.91%
Peak %
1.37
2 6.54
3 4.10
4 30.29
5 57.70
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S4— Method of calculation of the fatty acid loadingontent.
1/ by elemental analysis.

Elemental analysis of the hybrid materials

Materials Si % C%

MCM-FA g 34.10 8.70
MCM-FA , 33.76 13.30
MCM-FA , 33.32 13.91
MCM-FA ; 32.05 15.87
SBA-FAq 34.91 13.79
SBA-FA,; 30.03 7.17
SBA-FA, 28.02 22.81
SBA-FA; 36.74 7.05

The chemical composition of each sample determired its elemental analysis was calculated from
the following equation taking into account the Ctl &i% (elemental analysis data)

N (mmol.g SiO:) = C% x 28 / (Si% x ¢ x 60 ) x 19
where ¢ corresponds to the number of carbon iratiohored fatty acid molecule, 28 and 60 being the
molar mass of Si and Sj@espectively.
For example foSBA-FA;:

N (mmol.gsio;") = 22.81x 28 / (28.02 x 12 x 18 x 60)*#01.75

13
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2/ by thermo-gravimetric analysis (TGA).

When the organic content was estimated from TGAsmeaments, decomposed weight / residual SiO
weight at 700 °C stems from organic amounts onasitiorresponding to amount based on 1 g of pure
silica. The formula used for this calculation wada@lows:

N (mmol.g Si0:Y) = (org wt % / [100 — (org wt % - HO wt %) X (M siea —17n)]) x 16
where org wt % is the weight fraction of the orgapart per Si@Q 17n corresponds to the molecular
mass loss during the oxidative thermal decompasitid the anchored organic moieties leading to an
additional Si-OH mineral surface for each Si-C bamélized, n being the number of Si atom in the
precursor.
For example foBBA-FA,: N (mmol.gSiQ™) = (38.3 / [(100-38.3-2.60) x (283-17)]) x182.44

SBA-FA2
100
\M.i_\z.so
90 -
80 - .'o.'. 38.3
0"%‘
70
60 h 4
50 : : : : : : :
0 100 200 300 400 500 600 700 800
T(°C)
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S5 — Transmission electronic microscopy of hybrid MM-41-type materials.

MCM-FA , MCM-FA, MCM-FA ,
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S6 — DRIFT study.
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Figure S6a. DRIFT spectra oSBA-FA; after heating at 120°C for 3k=(), after contacting with an Nfgas
stream for 2h=&=), and after purging under argon at 120°C for 30a#).
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Figure S6b. DRIFT spectra oSBA-FA; after heating at 120°C for 3k=(), after contacting with an Nfas
stream for 2h=&=), and after purging under argon at 120°C for 30a#).
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S7- DRIFT of peptide coupling between carboxy-sil&ates and coumarine.

Absorbance

. B e S
4000 3500 3000 2500 2000 1500 1000

L TR
L T

Wavenumber (cm™)

Figure S7. DRIFT spectra 08BA-FA;-amide (=) andMCM-FA ;-amide (=) after heating at 120°C under an
argon stream
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