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A) General procedures

All experiments were carried out under dry and oxygen free argon atmosphere using either standard
Schlenk or glove-box techniques for organometallic synthesis. For the syntheses, reactions were carried
out using high vacuum lines (10 mBar) and glove-box techniques. Pentane, toluene and diethyl ether
were purified using double MBraun SPS alumina column, and were degassed using three freeze-pump-
thaw cycles before being used. Silica (Aerosil Degussa, 200 m’g™") was compacted with distilled water,
calcined at 500°C under air for 4 h and treated under vacuum (10 mBar) at 500°C for 12 h and then at
700°C for 12 h (support referred to as SiO».(700)) and contained 0.26 mmol of OH per g as measured by
titration with MeMgCl. All infrared (IR) spectra were recorded using a Bruker spectrometer placed in
the glovebox, equipped with OPUS software. A typical experiment consisted in the measurement of
transmission in 32 scans in the region from 4000 to 400 cm™. The solutions 'H and *C-NMR spectra
were obtained on Bruker DRX 300, DRX 250 or DRX 500 spectrometers. The solution spectra were
recorded in C¢Dg at room temperature. The 'H and "*C chemical shifts are referenced relative to the
residual solvent peak. Solid-state NMR spectra were recorded under MAS on Bruker Advance III 400,
600 and 700 MHz spectrometers with a conventional triple resonance 4 or 3.2 mm CP-MAS probe. The
MAS frequency was set to 10 kHz for all of the experiments reported here, unless otherwise specified.
The samples were introduced in a zirconia rotor in the glovebox and tightly closed. Compounds
[W(O)CL(PPhMe,),(CHtBu)]', [W(O)ClLy(PPhMe,),("*CHtBu)]* and WO;/SiO,’> were synthesized
according to literature procedures. KOSi(OtBu); was obtained by deprotonation of HOSi(OtBu); with
KH in toluene followed by recrystallization in cold toluene. Vinylanisole was fractionally distilled,

degassed and stored over 4A molecular sieves prior to use.

S2



B) Syntheses

Synthesis of the molecular precursors:

Synthesis of [W(O)(CHtBu)(OSi(OtBu);),(PPhMe;)], 1-PPhMe,.

A cold (-95 °C) solution of [W(O)Cly(PPhMe;)»(CHtBu)] (200 mg, 0.32 mmol, 1 equiv.) in diethyl
ether (2 mL) was added to a suspension of 196 mg of KOSi(OtBu); (0.65 mmol, 2 equiv.) in cold
diethyl ether (2 mL, -95 °C) while stirring. The yellow solution was stirred for 3h at room temperature,
resulting in the formation of a off white precipitate. The suspension was filtered on Celite® to afford a
clear yellow solution. The filtrate was taken to dryness in vacuo, affording a yellow oil. Extraction in
pentane followed by filtration on Celite® and high vacuum drying (10° mBar, 5h) afforded
[W(O)(CHtBu)(0Si(OtBu)s),(PPhMe,)] as a yellow waxy solid (240 mg, 0.026 mmol, 80%). '"H NMR
(200 MHz, C¢Dg) o (ppm) cis (88%): 9.87 (s, 1H, CHCMe3), 7.60 (t, 2H, Ar), 7.12-7.03 (m, 3H, Ar),
1.60 (br s, 6H, PPhMe>), 1.52 (br s, 54H, OSi(OCMe;)3), 1.21 (s, 9H, CHCMe;3). trans (12%): 11.14
(s, 1H, CHCMe;3), 7.60 (t, 2H, Ar), 7.12-7.03 (m, 3H, Ar), 1.60 (br s, 6H, PPhMe;), 1.52 (br s, 54H,
0Si(OCMes)3), 1.32 (s, 9H, CHCMe;3). °C NMR (75.432 MHz, CsDs) & (ppm) cis (88%): 270.6
(CHCMe3), 131.5 (Ar), 129.6 (Ar), 128.6 (Ar), 72.2 (OSi(OCMes)s), 43.1 (CHCMes), 34.1
(CHCMe3), 32.1 (OSi(OCMes)s), 15.0-14.7 (PPhMe,); anti (12%): 278.5 (CHCMes), 131.5 (Ar),
129.6 (Ar), 128.6 (Ar), 72.2 (OSi(OCMes)s3), 42.3 (CHCMes), 34.3 (CHCMes), 32.7 (OSi(OCMes)s),
15.0-14.7 (PPhMe,).*'P NMR (121.442 MHz, C¢Dy) : cis (88%) 8.9; anti (12%) 11.1 ppm. Elemental
Analysis: C 47.60 % (expected 47.53 %), H 7.98 % (exp. 8.09 %), P 3.16 % (exp. 3.31 %). Bc
labeled compound at the alkylidene position was synthesized following the procedures described above

using °C labeled [W(O)Cly(PPhMe,),(CHtBu)].

Synthesis of [W(O)(CHtBu)(0Si(OtBu)s),], 1.

A cold (-95 °C) solution of [W(O)Cl,(PPhMe;),(CHtBu)] (100 mg, 0.16 mmol, 1 equiv.) in diethyl
ether (1 mL) was added to a suspension of 98 mg of KOSi(OtBu); (0.32 mmol, 2 equiv.) in cold
diethyl ether (2 mL, -95 °C) while stirring. The yellow solution was stirred for 3h at room
temperature,resulting in the formation of a off white precipitate. The suspension was filtered on Celite®
to afford a clear yellow solution. The filtrate was taken to dryness in vacuo, affording yellow oil. This
oil was dissolved in pentane and cooled to -95°C. A cold solution of tris(pentafluorophenyl)borane in
pentane (-95°C, 2 mL) was added to the yellow solution, resulting in the immediate formation of a white

precipitate. The suspension was stirred at -95°C for 30 min and filtered cold on Celite® to afford after
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drying cold under high vacuum (10~ mBar, 30 min, -30°C) the title compound as a dark yellow oil (99
mg, 0.124 mmol, 77%). The compound is very temperature sensitive and decomposes in within 1h at
25°C. "TH NMR (200 MHz, C¢Ds) & (ppm) syn (96%): 8.47 (s, IH, CHCMe3), 1.44 (s, 9H, CHCMes3),
1.39 (br s, 54H, OSi(OCMe3)3). anti (4%): 11.45 (s, 1H, CHCMes), 1.44 (s, 9H, CHCMes3), 1.39 (br
s, 54H, OSi(OCMes);). *C NMR (75.432 MHz, C¢Ds) & (ppm) syn (96%): 245.5 (CHCMes), 73.17
(OSi(OCMes);), 41.4 (CHCMe;), 34.2 (CHCMes), 31.5 (OSi(OCMes)s); anti (4%): 256.0
(CHCMes), 73.17 (OSi(OCMes)3), 41.4 (CHCMes), 34.2 (CHCMe;3), 31.5 (OSi(OCMes)s). Elemental
Analysis: The compound is very temperature sensitive and decomposes in within hours at 25°C, no
elemental analysis could thus be carried out. >C labeled compound at the alkylidene position was

synthesized following the procedures described above using "*C labeled [W(O)Cl(PPhMe,),(CHtBu)].

Synthesis of [W(O)(CHC¢H,-0-OMe)(OSi(OtBu););(PPhMe;)], 2-PPhMes.

A clod (-95°C) solution of [W(O)Cl,(PPhMe;),(CHtBu)] (114 mg, 0.18 mmol, 1 equiv.) in diethyl ether
(1 mL) was added to a suspension of 100 mg of LiOSi(OtBu); (0.37 mmol, 2 equiv.) in cold diethyl
ether (2 mL, -95 °C) while stirring. The yellow solution was stirred for 3h at room temperature,
resulting in the formation of a off white precipitate. To this suspension was added a solution of
vinylanisole (27.2 uL, 0.20 mmol, 1.1 equiv.) in diethyl ether (1 mL), resulting in a colour change to
dark brown. The suspension was stirred at room temperature for 3h and filtered on Celite® to afford a
clear brown solution. The filtrate was taken to dryness in vacuo, affording a brown oil. High vacuum
drying (10” mBar, 8h) of the oil afforded an orange waxy solid that was recrystallized from cold
pentane to afford the title compound as light brown crystals (130 mg, 0.13 mmol, 73%). X-Ray suitable
crystals were obtained by slow diffusion of hexane in a concentrated benzene solution of 3. '"H NMR
(200 MHz, C¢Ds) 6 (ppm) main (94%): 11.04 (br s, 1H, CHCsHs-0-OMe), 7.26 (br t, 2H, PPhMe),
7.08-6.95 (br m, 3H, PPhMe,), 6.86 (td, 1H, CHCsH4-0-OMe), 6.55-6.30 (br m, 2H, CHC¢Hy-o0-
OMe), 6.23-6.07 (br m, 1H, CHC¢Hs-0-OMe), 4.00 (s, 3H, CHC¢Hy-0-OMe), 1.52 (br s, 6H,
PPhMe;), 1.44 (br s, 54H, OSi(OCMej;)s). minor (6%): 11.35 (s, 1H, CHCsHs-0-OMe), 7.26 (br t, 2H,
PPhMe,), 6.86 (td, 1H, CHCcHs-0-OMe), 6.55-6.30 (br m, 2H, CHC¢Hs-0-OMe), 6.23-6.07 (br m,
1H, CHC¢Hs-0-OMe), 3.28 (s, 3H, CHC¢Hs-0-OMe), 1.52 (br s, 6H, PPhMe;), 1.44 (br s, 54H,
0Si(OCMes)3). *C NMR (75.432 MHz, C¢Dg) & (ppm) 265.5 (CHCAr), 159.9 (COMe); 136.2 (Ar)
132.3 (Ar); 130.0 (Ar); 125.3 (Ar); 120.4 (Ar); 107.1 (Ar); 71.95 (OSi(OCMe3)3); 56.3 (OMe); 31.8
(0Si(OCMe3)s) 15.6-14.5 (PPhMe;). *'P NMR (121.442 MHz, C¢Ds) : 14.6 (66%, coordinated); -46.1
(33%, free phosphine). Elemental Analysis (C40H73010PSi,W): C 49.04 % (expected 48.78 %), H

7.62 % (exp. 7.47 %), P 3.03 % (exp. 3.14 %).
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Synthesis of [W(O)(CHCsH,-0-OMe)(0Si(OtBu)s),], 2.

A solution of [W(O)(CHC¢Hs-0-OMe)(OSi(OtBu)s)2(PPhMe,)] (70 mg, 0.07 mmol, 1 equiv.) in
benzene (1 mL) was added to a suspension of 7.7 mg of CuCl (0.08 mmol, 1.1 equiv.) in benzene (0.5
mL) while stirring, resulting in the formation of a white precipitate and a colour change of the solution
to dark red. The red solution was stirred for 1h at room temperature. Solvent was removed in vacuo and
the dark pink solid was extracted in pentane (2 x 1 mL) and filtered on Celite®. This solution was
cooled and kept to -40°C for four hours, resulting in precipitation of a second crop of a white solid
identified as CuCI(PPhMe,). The solution was filtered cold on Celite®, concentrated to ca. 1 mL and
stored at -40°C aver 12h, resulting in the formation of large dark pink crystals of [W(O)(CHC¢Hs-o-
OMe)(0Si(OtBu)3),] (52 mg, 0.06 mg, 85%). 'H NMR (200 MHz, C¢D¢) & (ppm) 10.85 (s, 1H,
CHC¢Hg-0-OMe), 6.89 (td, 1H, CHC¢H4-0-OMe), 6.65 (br d, 1H, CHC¢Hs-0-OMe), 6.47 (td, 1H,
CHC¢Hs-0-OMe), 6.28 (dd, 1H, CHC¢Hs-0-OMe), 4.12 (s, 3H, CHCcHs-0-OMe), 1.34 (br s, 54H,
0Si(OCMes)3). °C NMR (75.432 MHz, C¢Dg) & (ppm) 219.9 (CHAr), 157.6 (COMe); 132.8 (Ar)
125.5 (Ar); 123.3 (Ar); 120.9 (Ar); 106.7 (Ar); 72.7 (OSi(OCMes);3); 56.6 (OMe); 31.2
(OSi(OCMes3)s). Elemental Analysis (C3Hg2010S12W): C 45.02 % (expected 45.39 %), H 7.23 %
(exp. 7.38 %).

Synthesis of the grafted catalysts

Synthesis of [(=Si0)W(O)(CHtBu)(OSi(OtBu);)(PPhMe,)], 1-PPhMe,@SiO:.

A solution of 65.5 mg of [W(O)(CHtBu)(OSi(OtBu)3),(PPhMe;)] (0.07 mmol, 1.05 equiv.) in benzene
(2 mL) was added to a suspension of SiO.(700) (256 mg, 0.067 mmol) in benzene (2 mL) at room
temperature. The suspension was slowly stirred at room temperature for 2h, resulting in a fading of
the color of the solution and a coloration of the silica to light yellow. The solid was collected by
filtration, and was washed by four suspension/filtration cycles in benzene (4 x 2 mL). The resulting
light yellow solid was dried thoroughly under high vacuum (10 mBar) at room temperature for 3h
to afford 272 mg of the title compound. All the filtrate solutions were collected and analyzed by 'H
NMR spectroscopy in Ce¢Dg using ferrocene as internal standard (12.4 mg, 1 equiv.), indicating
quantitative reaction of the complex and that 0.05 mmol of HOSi(OtBu); were released upon grafting
(0.7 HOSi(OtBu)3/Wgy).Elemental Analysis: W 2.81%, C 4.97%, H 0.82%, P 0.46% corresponding
to 27 C/W (25 expected), 53.2 H/W (48 expected), 1 P (1 expected).
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Synthesis [(=S10)W(O)(CH;tBu)(O0Si(OtBu););], 1@SiO:.

A solution of 119.6 mg of [W(O)(CHtBu)(OSi(OtBu);),] (0.15 mmol, 1.05 equiv.) in toluene (3 mL, -
40°C) was added dropwise to a suspension of SiO.(700) (549 mg, 0.14 mmol) in toluene (2 mL, -
40°C). The suspension was slowly stirred at -40°C for 30 minutes, resulting in a fading of the color
of the solution and a coloration of the silica to yellow. The yellow solid was collected by filtration,
and was washed by four suspension/filtration cycles in benzene (4 x 2 mL). The resulting yellow
solid was dried thoroughly under high vacuum (10~ mBar) at room temperature for 3h to afford 599
mg of the title compound. All the filtrate solutions were collected and analyzed by 'H NMR
spectroscopy in C¢Dg using ferrocene as internal standard (24.7 mg, 1 equiv.), indicating quantitative
consumtion of the molecular complex and that 0.05 mmol of HOSi(OtBu); were released upon
grafting (0.3 HOSi(OtBu)s/Wgy). Elemental Analysis: W 3.15%, C 4.59%, H 0.75%, corresponding
to 22.2 C/W (17 expected), 43.1 H/'W (37 expected).

Synthesis [(=Si0)W(0)(CHC¢H,-0-OMe)(0Si(OtBu)s);], 2@SiOx.

A solution of 68 mg of [W(O)(CHCsHys-0-OMe)(0Si(OtBu);)2] (0.08 mmol, 1.05 equiv.) in benzene (2
mL) was added dropwise to a suspension of SiOs 700y (294 mg, 0.07 mmol, 1 equiv.) in benzene (1
mL). The suspension was slowly stirred at room temperature for 12 hours, resulting in a fading of the
color of the solution and a coloration of the silica to pink orange. The solid was collected by
filtration, and was washed by four suspension/filtration cycles in benzene (4 x 1 mL). The resulting
pink orange solid was dried thoroughly under high vacuum (10> mBar) at room temperature for 3h to
afford 311 mg of the title compound. All the filtrate solutions were collected and analyzed by 'H
NMR spectroscopy in C¢Dg using ferrocene as internal standard (14.1 mg, 1 equiv.), indicating that
0.02 mmol of HOSi(OtBu); were released upon grafting while 0.035 mmol of unreacted complex
was still present in solution (release of 0.7 equiv. HOSi(OtBu);/Wgys). Elemental Analysis: W
2.35%, C 4.07%, H 0.55%, corresponding to 25.2 C/W (20 expected), 40.6 H/W (35 expected).
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C) XRD crystallography.

Figure S1. Thermal ellipsoid plot at the 50% probability of
[W(O)(CHC¢H4-0-OMe)(0OSi(OtBu);3)(PPhMe;)].C¢Hg. Hydrogen atoms and methyl groups of the
siloxide ligands have been omitted and co-crystalized solvent molecule was omitted for clarity.

Table S1. Selected bonds for [W(O)(CHC¢H4-0-OMe)(OSi(OtBu);)>(PPhMe,)].CsH¢ (distances are
given in A)

Structural parameters [W(O)(CHC6H4-0-OMG)(OSl(()tBu)3)2(PPhMez)]

W1-Cl 1.973(3)
W1-Pl 2.5612(6)
W1-01 1.698(2)
W1 -02 2.4838(19)
W1-03 2.006(2)
W1 - 04 1.958(2)

Table S2. Selected angles for [W(O)(CHCsH4-0-OMe)(OSi(OtBu)3),(PPhMe,)] (given in °)

Structural parameters [W(O)(CHCgH,-0-OMe)(OSi(OtBu)s)2(PPhMe,)]
01-W1-02 167.98(9)
01-WI1-PI 87.75(7)
01-WI1-Cl 98.54(11)
01-W1-03 117.14(9)
01 -W1-04 99.69(9)
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Table S3. Crystallographic data for [W(O)(CHCgH4-0-OMe)(OSi(OtBu);)(PPhMe,)]

[W(O)(CHC¢H.-0-OMe)(OSi(OtBu)s),(PPhMe,)].CoHs

Formula
Crystal size (mm)
cryst syst

space group
volume (A%)

a(A)

b (A)

¢ (A)

a (deg)

B (deg)

y (deg)

Z

formula weight (g/mol)

density (g cm™)

F(000)

temp (K)

total no. reflections

unique reflections [R(int)]

Final R indices [/ > 20(])]

Largest diff. peak and hole (e.A™)

GOF

C4sH75010PS1, W
0.35 x 0.20 x 0.09
Monoclinic

P2,/c

5263.9(2)
22.8961(6)
12.9575(3)
17.8940(4)

90

97.449(2)

90

4

1063.09

1.341

2208.0

100.1(2)

65586

17664 [0.0720]

R; =0.0457, wR, = 0.0742

1.01/-1.18

1.049
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Figure S2. Structure plot of [W(O)(CHC¢H4-0-OMe)(OSi(OtBu)s3);]. 7 different crystals were
measured but only data of relatively low quality could be acquired. However the data are of sufficient
quality to unambiguously confirm the structure of the compound.

Table S4. Crystallographic data for [W(O)(CHC¢H4-0-OMe)(OSi(OtBu)s);]

[W(0)(CHC¢H4-0-OMe)(OSi(OtBu)s),]

Formula C3,Hp 04081, W
Crystal size (mm) 0.40 x 0.35 x0.17
cryst syst Monoclinic
space group P2i/m

volume (A%) 2107.3(10)
a(A) 9.505(3)

b(A) 26.354(4)

c(R) 9.567(2)

o (deg) 90

B (deg) 118.43(3)

y (deg) 90

4 1

formula weight (g/mol) 846.85

density (g cm™) 1.521

F(000) 980.0

temp (K) 100.1(2)

total no. reflections 5975
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unique reflections [R(int)] 4019 [0.0665]
Final R indices [1 > 20(])] R;=0.1094, wR, = 0.2651
Largest diff. peak and hole (e.A™) 2.70/-1.39

GOF 1.087
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D) IR spectra.

—~ | SiOz.(700)
8
g /\_/\_/
0
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<
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4
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Figure S3. FTIR transmission spectra of 1-PMe;Ph@SiO3, 1@SiO,, 2@SiO; and SiO»-(700)
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E) NMR spectra.

'H Chemical Shift (ppm)

Figure S4. '"H NMR spectrum (400 MHz, spinning rate 10 kHz, ns = 128) of 1-PPhMe,@SiO, (*:
g P p g

spinning side bands).

WWW

200 100 O  -100  -200
31P Chemical Shift (ppm)

Figure S5. >'P NMR spectrum (400 MHz, spinning rate 10 kHz) of 1-PPhMe,@SiO,.
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200 100 0
13C Chemical Shift (ppm)

Figure S6. BC NMR spectrum (400 MHz, spinning rate 10 kHz, contact Time = 1 ms, recycle delay =
2 sec, ns = 80k) of 1-PPhMe,@SiO;.

13C Chemical Shift (ppm)

S13



b)

6 kHz, CPMAS

Best fit b\
§ =273 ppm, Q = 512, K = -0.76
5 = 266 ppm, Q = 459, K = -0.98 '

500 400 300 200 100 O
13C Chemical Shift (ppm)

Figure S7. °C NMR spectrum of 1*-PPhMe,@SiO, measured at 600 MHz. Spinning rate 14 kHz,
contact Time = 1.2 ms, recycle delay = 2 sec, ns = 80k (a) and spinning rate 6 kHz, contact Time = 3

ms, recycle delay = 2 sec, ns = 50k (b).

15 10 5 0 5 10
'H Chemical Shift (ppm)

Figure S8. 'H NMR spectrum (400 MHz, spinning rate 10 kHz, ns = 128) of 1@SiO; (*: spinning side
bands).
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300 250 200 150 100 50 0
13C Chemical Shift (ppm)

Figure S9. BC NMR spectrum (600 MHz, spinning rate 16 kHz, contact Time = Ims, recycle delay = 2
sec, ns = 80k) of 1@SiO;.

300 200 100 O
13C Chemical Shift (ppm)

Figure S10. *C NMR spectrum (600 MHz, spinning rate 16 kHz, contact Time = 1.2 ms, recycle delay
= 2 sec, ns = 90k) of 1*@SiO;.

S15



A\
S\

15 10 5 0

* *
N N ——

30 20 10 0 -10 ~-20
H Chemical Shift (ppm)

Figure S11. '"H NMR spectrum (400 MHz, spinning rate 10 kHz, ns = 128) of 2@SiO; (*: spinning
side bands).

300 250 200 150 100 50 O
13C Chemical Shift (ppm)

Figure S12. °C NMR spectrum (400 MHz, spinning rate 10 kHz, contact Time = 1 ms, recycle delay =
2 sec, ns = 80k) of 2@SiO; (*: spinning side bands).
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l lJu)J\/L k
2 100 8 6 4 2
'H Chemical Shift (ppm)

Figure $13. '"H NMR spectrum (500 MHz) of 2-PMe,Ph.

250 200 150 100 50
13C Chemical Shift (ppm)

Figure S14. °C NMR spectrum (500 MHz) of 2-PMe,Ph.
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40 20 0  -20 -40 -60
31p Chemical Shift (ppm)

Figure S15. *'P NMR spectrum (500 MHz) of 2-PMe,Ph.
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20 0 - 20 - 40 F2 [ppm]
31p EXSY

Figure $16.*'P EXSY NMR spectrum (500 MHz) of 2-PMe;Ph.
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F) Analysis of 1@SiO:

Analysis of the material by IR spectroscopy revealed a quantitative consumption of surface silanols, as
indicated by the disappearance of the signal at 3747 cm™ together with the appearance of v(C-H) and
d(C-H) vibrations (figure S3). However, mass balance analysis of the filtrate recovered after grafting
revealed the release of only 0.3 equiv. of protonated silanolate ligand, indicating different grafting
mechanism. '"H MAS NMR of 1@SiO;-¢700) presents a single peak at 1.45 ppm, corresponding to the
tris-tert-butoxysilanolate ligand, but no clear signal of an alkylidene proton could be identified (see
NMR section). *C CP MAS NMR of the material presented two main signals at 35.1 and 77.8 ppm
respectively corresponding to the quaternary and methyl carbons of the silanolate ligand, but no signal
of an alkylidene carbon could be observed (Figure S9). 50% '*C labeled analogue, 1*@Si02-(700)
displayed however a strong additional signal centered at 85 ppm, indicating the presence of a methylene
carbon atom in the main species (W-CH,tBu) (Figure S10). No alkylidene signature could be detected
by solid state NMR. This information, combined with the mass balance analysis, confirmed the full

protonation of the carbene moiety upon grafting.

G) Catalytic tests

Metathesis of cis-4-nonene:

A t=0, a 0.95 M solution of cis-4-nonene in toluene containing heptane as internal standard (0.1 M) was
added to the catalyst introduced in a conical base vial containing a wing shaped magnetic stirred, and
the reaction mixture was stirred at 600 rpm and kept at 30°C using an aluminum heating block. 10 uL
aliquots of the solution were sampled, diluted with pure toluene (100 pL) and quenched by the addition
of 1 uL of a 1 M solution of ethyl acetate in toluene. The resulting solution was analyzed by GC/FID
(Agilent Technologies 7890 A) equipped with an HP-5 (Agilent Technologies) column. An error of
+10% was estimated for the analysis of a given metathesis reaction based on the reproducibility of data
from duplicate and triplicate experiments. Conversion was determined from product formation that is
without taking cis/trans isomerization of the substrate into consideration (eq. 1). In that case,

equilibrium conversion is reached at ca. 50%.
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Figure S17. Metathesis of cis-4-nonene by the molecular precursors

[W(O)(CHtBu)(OSi(OtBu);3)>(PPhMe;)] (Blue diamonds), [W(O)(CHtBu)(OSi(OtBu)s),] (white
squares) [W(O)(CHCsH4-0-OMe)(0Si(OtBu)s),(PPhMe;)] (purple crosses) and [W(O)(CHC¢Hs-o-
OMe)(0Si(OtBu);),] (green triangles) (0.1 mol%, 30°C)

Table SS. Metathesis of cis-4-nonene by the molecular precursors
[W(O)(CHtBu)(OSi(OtBu);),(PPhMe,)], [W(O)(CHtBu)(0OSi(OtBu);):] [W(O)(CHC¢Hy-o-
OMe)(OSi(OtBu)3)2(PPhMe,)] and [W(O)(CHCH4-0-OMe)(0Si(OtBu)s)z] (0.1 mol%, 30°C)
1 Z.:E ratio at
complex TOF (min ) Time to equilibrium 45%
conversion
[W(O)(CHtBu)(0OSi(OtBu)3),(PPhMe,)] 43 30 min 90/10
0 1 -
[W(O)(CHtBu)(OSi(OtBu)3),] 12 7% conyersion after
[W(O)(CHCsHs-0- . 85/15
OMe)(OSi(OtBu)s)»(PPhMey)] ! b
[W(O)(CHCgsH4-0-OMe)(0Si(OtBu)s3),] 2 120 min 90/10
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Figure S18. Metathesis of cis-4-nonene by complexes 1-PPhMe,@SiO»(blue diamonds),
1@SiO;(green triangles) and 2@SiO; (White squares) (0.1 mol%, 30°C)

Table S6. Metathesis of cis-4-nonene by complexes 1-PPhMe,@SiO;, 1@SiO,, 2@SiO, and
WO05/Si0; (0.1 mol%, 30°C)

1

complex TOF (min- ) Time to equilibrium
1-PPhMe,@SiO; <1 18 h
1@Si0; 1 8 % conversion at 24h
2@SiO, 2 3h
WO;/SiO; 0 <1% conversion after 24h

H) References

(1)Peryshkov, D. V.; Schrock, R. R. Organometallics 2012, 31, 7278-7286.

(2)Conley, M. P.; Mougel, V.; Peryshkov, D. V.; Forrest, W. P.; Gajan, D.; Lesage, A.; Emsley, L.;
Copéret, C.; Schrock, R. R. J. Am. Chem. Soc. 2013, 135, 19068-19070.

(3)Ross-Medgaarden, E. I.; Wachs, 1. E. Journal of Physical Chemistry C 2007, 111, 15089-15099.

S21




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


