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Fig S1. Powder XRD (left) and N, isothermal adsorption (right) of MIL-53(Al) sample. Note:
PXRD patterns of MIL-53(Al) was recorded on a Philips XPert diffractometer equipped with a
graphite monochromator (40 kV and 45 mA) employing Ni filtered CuKa radiation. N,
adsorption isotherms at 77 K was recorded using a Micromeritics ASAP 2010 device.
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Fig S2. Termogravimetry (a) and FT-IR (b) of MIL-53(Al) sample. Note: Termogravimetric
analyses were performed on a TGA/SDTA851e METTLER TOLEDO station. ATR-FTIR spectra of
MIL-53(Al) was recorded using a Bruker Tensor27 instrument after heating the samples were
heated in an oven (100 oC for 12 h) to remove physisorbed water.
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Figure S3. Time conversion plot for the silylation of benzyl alcohol with HMDS using
commercial AI(OH(BDC) (W), synthetic MIL-53(Al) (0) and AICI; (M) as catalysts. Reaction



conditions: benzyl alcohol (1 mmol), HMDS (1 mmol), catalyst (50 mg of Basolite A100 and
MIL-53(Al) or equivalent in mmol of Al for AICI;), toluene (2 mL), r.t.
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Figure S4. Time conversion plot of the reaction of HDMS and 2-phenyl-2-propanol

catalyzed by Basolite A100. Reaction conditions: 2-phenyl-2-propanol (1 mmol), HMDS
(1 mmol), Basolite A100 (50 mg), toluene (2 mL), r.t.
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Figure S5. Competitive silylation of benzyl alcohol, 1-phenylethanol and 2-phenyl-2-
propanol by HDMS in the presence of Basolite A100 as catalyst. Reaction conditions:
benzyl alcohol (1 mmol), 1-phenylethanol (1 mmol), 2-phenyl-2-propanol (1 mmol),
HMDS (1 mmol), Basolite A100 (50 mg), toluene (2 mL), r.t. up to 5 h, then 50 °C until
final reaction time.

Experimental section.

IR spectra were recorded with a Nexus 8700 FTIR spectrometer using a DTGS detector and acquiring at 4
cm~? resolution. An IR cell allowing in situ treatments in controlled atmospheres and temperatures from 25 C to
500 °C has been connected to a vacuum system with gas dosing facility. The samples were pressed into self-
supported wafers and pre-treated at 150 2C in vacuum (10 mbar) for 1h. For the adsorption study, each reactant
was adsorbed separately at 252C on the pre-activated samples at increasing dosing from 0.2 to 2mbar. Spectra
were acquired after each dosing. For the “in situ” study, both HDMS (2mbar) and benzyl-alcohol (2mbar) was co-
adsorbed on the pre-activated sample at 252C. Spectra were acquired after 3h.
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Fig.S6 IR spectra of benzyl-alcohol adsorbed on Fe (BTC) at 2mbar and 252C (blue line). Black line Fe(BTC)
before adsorption.
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Fig.S7 IR spectra of benzyl-alcohol adsorbed on Al(OH)(BDC) at 2mbar and 252C (blue line). Black line
AI(OH)(BDC) before adsorption.
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Fig S8. CO adsorption at low temperature using Basolite A-100 (a) and Fe(BTC)(b)



Table S1. Mass spectrum (a), 'H-NMR (b) and 3C-NMR (Bruker Advance 400 MHz) of the
different products under study. Note that the numbers appearing in the chemical structure of

1H- and 3C-NMR represents the NMR shifts in ppm estimated using ChemDraw® software.
CDCl; was employed as solvent.
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'H and 3C-NMR shows signals of the mono- and bis-silylated compound

a)
Abundance| 13
000000 4 .
o~ Molecular ion (m/z)=224
5000000 4
O\S' CH
4000000 4 i(CH3)3
3000000 4
2000000
a9
1000000 4 73
177
4 Sos ) oBs ‘.u T,S g3 || o7 "% 409 115 125133138143 149 161168 g2 193 209 224
b)mh"! T |d|n| T T F;|n| T IR‘H\ T T |1n|n| T T \17|n| T T |14|n| T |1F!n| T T |1F|‘n| T T If)nnl T T I‘)‘)‘n\
z
|I <
|
[ =
| [+
|
[} & 0
| - 3 =]
| = / 3 - |
021
021
I h. .‘. l‘n.jh L
1 ] [ B (5}
Q) e — e _— — — —
£0 75 70 6.5 &0 55 50 45 40 35 3.0
f1 (ppm)
- r- 20 @ =
T ke S 5 5
m NN L oo =
I
I
I
} 1286
L. " | I
T T T T T T T T T T T T T T
140 130 120 110 100 70 &0 o0 a0 0 bl 10




a) Ahundance| 243
; 169 .
Si(CHa)s Molecular ion (m/z)=260
o 179
1500000 |
1000000 |
215
Br
73
500000 - o
260
iV fi3 4 12 139 148 18
W3S Nl e 1S unnt17 ) rorstyjrae ) 155 || Il [)18S qea aoslf), 27 o 255,
0l e B P L e e L e e e 2Rl
miT_= 4n RN an nn 1M 14n 1RN 180 nn 20 n RN
151
5 Ir\l 18] g
= J/om |
i
| y
| || 0 \021 ‘
| [ 505
! I 725 725 |
7.90 790

T T T T T T T T T T T T T T T T T
74 F2 7D 6B &6 64 62 6D 58 L& 5.4{ (52"':'5.0 48 45 44 42 40 3B 36

T T T T T
34 32 30 283 26 2

C) 1 {pp
5 8B A & P
€ =8 = " 3
| [ Si/
o T~
a8
I | arz
1387
1203 1283
1
1318 1318
1220
; | Br
T T T T T T T T T T T T T
140 130 120 110 100 ] LR, T =] 0 40 k] 20 10




a)

b)

Abundance] bea|1]
2000000 ] , Molecular ion (m/z)=225
Si(CHa)s
(0]
1500000 4
NO,
178
1000000 s
j 73
165
500000 4 £
45 91 107 g
51 63 | | | 121
b alu e D e L) ooyl sl oo Jlseo gsussa ) el ve  lps 2
mirs 4n &0 a0 100 120 140 160 180 200 220
L
Lo
e ir |
l-_; ! 2= ] |
= =
I | | 021
' | | 0.21
I I { I
s
0 021
505 o
L.
762 o
1.7 an
764

L

T T T T T T T T T T T T T T T T T T T T T T T T T
C) B0 7E 76 T4 72 70 6B 66 &4 &2 60 58 ?16{ 5[;3 L2 50 4F 46 44 42 40 38 36 34 32 30 28 26
po
e 45 n5s a
. = = oo 38 -
= 0 Y [}
- S 36 ]
Y N/ JA/ ]
i
36
| (I
“ 1346
| | i [ I S
1285
T T T T T T T T T T T T T T
150 140 130 10 110 10 o0 B0 &0 & 40 E 20 10
f1 (ppm)




a) A raiancs B 195
A Molecular ion (m/z)=170
2000000
O
1500000 E)_\ :
O_SI(CH3)3
1000000
73 170
45 | 111 125 142
4 ayas, | Ses e [J7 [|5e % 10t | hre an |gomrzmim | us |ass 1174
mir d.:ﬂ ﬁll'l- |I'II’1 'l‘)rl'l ill.l'l 1R:II'I
b) L -
= =
|l'\l IN
|
| | 767 0
=] |
(2 ( | ‘ _— 0.21
| | /
| I | e paght O0——5Si 0.21
0.21
LM I L
5] 1 —
T T T T T T T T T T T T T T T T T T T T T T
7.5 70 6.5 6.0 55 50 4.5 4.0 35 3.0 2.5 20 1.5 1.0 05
c) i (opm)
= = L=
g L ™y - L=
i ¢ S8 =
I | 1]
1437 0
| /52.1 656 30
1107 J
P 0— ||— 30
30
T
Ll
1 i
I AJl
B e v A .
LN [ B [ S B S B R B A B s B B B B S B S S S B L S B B B S S R S BN S R S S S SN R S
| 155 150 145 140 135 130 125 120 115 llﬂﬂ l{].{)5“" 10 85 S0 85 -] 75 70 &5 &0 55 50 45
o




a).ﬂ.bundance
./O\/\/\/\/ H —
4000000 4 (H3C)3Si Molecular ion (m/z)=202
3000000 -
2000000 - 73
1000000 4 63 e
89
4 =
L 5 l, 8 | 57,1 ], 1085 123129435 143149 159185171 | 202
D T | T II T i“l III II | II II II T Il i T T T | T T T T | T T T T | T T T T | T T T | T
mizoos 40 B & 100 120 140 160 1601 20001
b)
0.21
021 0 153 129 129 088 =]
'\\Ji/ \/\/\/\/ P
| i 143 129 13 |
[
021 |
o =1 I { g
(i feil
i {
’I
|
r"L ," |'.
e’ b S
T T T T T T T T T T T T T T T T T T T T T T T
2 L E4 50 45 4.2 3B 34 10 2.6 22 1.8 1.4 10 0.6
C) f1 {ppm)
B - S A
3 SR RR 8 8 &
T VN | IT I
36
36 | o 332 296 319 141
B e e VT g
619 294 293 27
36
1 4] L] |
T T T T T T T T T T
&5 &0 55 45 kL 30 25 20 15 10
f1 {ppm)




a) 4hundance] 7k 157
140000
120000 Molecular ion (m/z)=172 129
O...
100000 O/ Si(CHa)s
80000
60000
40000 e
45
20000 . & . i 143 ‘
R S W 1 U B ".lil‘ rk, T?: | Ly 3 N L | W ,1.1'3.‘1:1?., — e Al
b) nizes 40 50 60 0 a0 a0 100 10 120 130 140 150 160 170
-
‘=
|
|
-IJ_.
-H_I
II
-S. _.'"I
153,143
| e AN
T T T T T T T T T T T i T T T T T T T T T
11,5 110 105 00 55 90 85 &0 5 VD &5 &0 55 5D 45 40 35 30 25 20 15 10 O
f1 {ppm}
C) o = oo wn e o
= & & R
3 BE gEA
T e
39
358 39
0.
239 \Ji/
260 358 3‘5
239
I
[} i |
l | l] PN
vk el o e TORTIOTS CYSIICOR S P | |1
T T T T T T T T T T T T
140 130 120 110 100 L] 40 30 20 10




a) Abundance]

149
75 .
Molecular ion (m/z)=194
20000 Si(CH
. Si
o Si(CHa)s
15000
10000
5000 105
45 LG
51 Bl
| |I [ 55 | 85 ||| g2 91 10| g 122 135 145149 163 I 193
ol — bbb 2 r - R, o Wl e e I
miT-= 4an RN an ann 12N 14n 1RN 1an
b) -
==
oz
& R
|
|
| 021 g -
021 rr\fi -
| rd
.I o o 8 | 18t
{ 736 468 = |
. 738
180 basm
738 73
738 Bl
401
[ 204
[\ A | : | |
— -
F-20
T T T T T T T T T
c) "5 7.0 &5 &0 5.5 50 45 40 35 30 25 20 i5 10
f1 {ppm)
& NI ER - =
u -
2 EEaL = =
= Dl DS £ = =
7 o e ; ¥
i
14
1 1
! |
| ‘ 1289
L | l h |
T T T T T T T T T T T T T
150 140 130 120 110 100 70 &0 ] 40 30 20 10




Abundance| 7%
a) 3000
4000
O-Si(CHa)s Molecular ion (m/z)=206
3000
2000 4 205
115
1000 4 133
45 ik
T [ H | |
o Yt
PN AN R Aan nn 490 140 ARN 1an nn
b)
=i
|«
o
021 =
Si— =
o— =
o -'. . =3
720 A" 021 — — 2 | =
720 / (=1 f {2 I
231,206 A .-"I r
720
b 296286
| ‘
HJJH l\'l J'l_u.._,nﬁ\__..a-._-._._
¥ ¥ | B i\ —
T T T T T T T T T T T T T T T T T
L5 10,0 a5 90 85 B0 75 70 6.5 6.0 55 50 4.5 4.0 35 30 25 2.0 1.5 1.0 0.5
c) f1 (ppm)
D L — o0 U
am Frmm = o g
Ig RELH /"" o 5 oo
— — = e m ™~
l S~ s Py
PN
- 524 a4 |
1261
1 h s | |
I 1261
1282 28
l JI L 1
T T T T T T T T T T T T T T
150 140 130 10 110 100 0] i) 40 30 20 10

90 20
f1 {ppm)




a) Abundance]

5000000 :
Molecular ion (m/z)=202
_Si(CHa)s
4000000 )0\/\/\/
3000000
T3
2000000
1000000 ik
# ,4|5‘ s1% Fleses |7 saer a7 Wyngineng ‘121125129133 143 149153157 171 (a1 am
0 o s e e T e o e T A mmre
[ = 40 B0 80 100 120 140 160 180 200
b)
021
l 021 8
i e
I H
el i
o \‘0.21
338 125 129 088 /
=
- 129 144 125 131 - S
e p J
SV 5 = =
f
i
|
fl A
LAY
o B Sl
1 ¥ 1
T T T T T T T T T T T T T T T T T T T T
£ 44 42 40 38 36 34 32 30 28 26 24 22 20 1B 16 14 12 1D D& D& 04 O
c) f1 (ppm)
& = | = RE= &
o 2 on — on Mmoo m
=1 39 r:'| " i~ [ e —
| . [ L
O/ \3E
7 251 EES 14,1
i i 1 | |
el a0 26 27 l I ]‘ J ] l
i Il | | 1
T T T T T T T T T
&5 & 41 ) 45 x 20 10 5




208

a) Abundance| 147
25000004 o Molecular ion (m/z)=206
“Si(CH3)3 191
2000000 4 %
1500000 4 73
1000000 4
500000 4 9 122
G 77 93 179
u] Myl 5? 25 ?Ig IEI5 88 0L B 83 1 | 1|DI??07 11|3 121 12IE’l 1‘}5149 15?15;1 171;”;5| ‘l gra
— e e e L e e e e b L =
b) miTo= an RN an 1nn 120 14n 1R TR0 2nn
o o
1= o
{ i l\/
| o
I 0 \021
446
|
{ ]
| i~ EGSH
| L =
[ | E f g | Hgas
] {
724 724
7.40 740
733
LI " L |
T T T T T T T T T T T T T T T
c) 90 85 8.0 7.5 70 65 ] 55 50 4.0 35 3.0 25 2.0 1.5 1.0 0.5
i {ppm)
HE¥3EIR o
r~ O OV 00 M= O M
fa g i 1 3
i T e {
| o 37 I
li/
\37
i
|
! i
1278
i ‘llll — | — . l - — - — -
T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 &0 50 40 30 20 10
fi (ppm)




Abundance| 7
2000000
a) Molecular ion (m/z)=226
1500000 o
W \Si(CHg)g
1000000
2
143
5]
500000 Gl
158
138 163
&0 107 13 21
TN Y TR e L N A N
) A BT o | 11 0 P R O L < - 1% ; |
—t— e e g e e b L W e e e e
miz-—= 40 il a0 100 120 140 160 180 200 220
b
|
b) it
I | 28 ‘ '
|' i I| Ll |
|
_&,3 | H |
[a|f = [ |
T ) | | |
i, ) | I I}
ok b
—Lll II. l__..l’ L '._,.._.._J' I_,,.__q i
LR il Hee
T T T T T T T T T T T T
6.0 5.5 5.0 4.5 40 3.5 3.0 25 2.0 15 L0 0.5
f1 {ppm)
C) o 2 FD ™ = o n o
= o T = - a8 @ L
o { T & & o
NG T N ]
j H i
| M|
T T T T : ' - : - ;
150 140 130 120 110 €0 50 40 k) 20 10




a) Ahundance|

2000000 4
4000000 A
3000000 4
2000000 -

1000000 4

213

304

Molecular ion (m/z)=304

b) miFo=

| 153163 174 |

02
L
00

2.00

c)

134.11
131 .40
130.94
130.91

|

128 .52
128 .45
127.57
127 .54
127 .16

—B3.46

021
3 021
771
\JI/
7.7 ‘
0.21
T T T T
3.5 30 2.5 20 1.5

1266 1258

—131 4C
130 8¢

13091

73
59 gs M
T I“I T
T T
70 65
FEBERE S
i m
pus gl B du B
el —
%
T T
120 110

g -
—127.16

128 4

128

— 1325 B¢

1263 1266 ‘
36
T T T T T
] 40 30 20 10
¥ S=Sg@R =
g m
™~ ™™™ ™~
Lic AL L
(T
| Vi |
1 i
Il | . |
TR | U v 3 IR X & ___ll\_r\_

1315 1310

1300 1295 1250

126.0

1255 1250 45 1240 1235 1230




a)

Abundance 105
1400000 4 5k
1200000 Si(CH3)s

o Molecularion (m/z)=195
1000000 ]
NH,
500000
500000
180
400000 ] = ez
200000 a5 ‘ q
51 sg 65 0 134 150
L | [N Ll 1y l | ||I|I95 m I 14q||||155| ||| 1?4||I|| |
0 Syt et e il g bbb Pl b I
b) R 4n &0 an 100 140 160 180
~ = ah o
(B 3 A5
| | ; N
| | l
|
i | | NH,527
I | 7
713
1 | . |
LI LPY A I\ N L:
C) T T T T T T T T T T T T T
70 6.5 6.0 55 5.0 45,40 35 30 25 2.0 15 10 0.5
il
5 = 8% /4 =
¢ =2 g == =
%7 T
]
|
bt [} L
T T T T T T T T T T T T T T
170 160 150 140 130 20 110 109 50 70 £0 50 40 0 20 10
f1 (ppm)




a) Ahundance]

Tk
400000 1 NH
(H C) S./O\/\/\)
3L)39l .
Molecular ion (m/z)=189
300000 4
a6
174
200000 4 45
al
a2 157
100000 99 104
‘ 129 145
67 ‘ ‘
0 ” I| 514 |||. |.||‘ |||||.I|||I|. ! H AL L= I A = L Ly 1.
T T | T T T | T T T T I T T T T | T T T T | T T T T I T T T T | T T T T T T T T
b) miv--= 4an RN an 1nn 1M 14n 1RMN 18N -
]
{-=}
021 ,
0.21 021 i
g ) e 511
i MH = m i
2 =S P
| II — I.
l 153 1.28 4 4
265
379 143 1.52
| ||| I||1|
Ih I[||.|
Lok V1 L .. GO I I
E; o L
T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
c) 1 (ppm)
= = & =l
5 3 § 33 &8
- i | Ve | WY
36 | 36
g NH,
(L 332 267
420
619 263 =7
]
| i
|
T T T T T T T T T T T T T T T T T T T T T
110 105 100 95 %0 85 8D 45 4 35 30 2% M 15 10

&5 &0
f1 (ppm)




Table S2. Representative SEM images of Basolite A100 and MIL-53(Al) samples. SEM images
were collected using a Zeiss instrument.
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