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1. General

Equipment and Chemicals

All reactions were performed under the exclusion of air and moisture in a No-filled glove
box (MBraun Labmaster) unless noted otherwise. Chemicals were purchased from
ABCR, Acros Organics, Alfa Aesar, Sigma Aldrich, Fluka and TCI. Mesoporous silica
SBA-15 was purchased from Glantreo: SBA-15 (50 A, <100 pm particle size,
hexagonal pore morphology), SBA-15 (62 A, <100 um particle size, hexagonal pore
morphology). Poly(ethylene glycol)-b-poly(propylene glycol)-b-poly(ethylene glycol)
(PEG-PPG-PEG, Pluronic® P-123), dodecylethyldimethylammonium bromide (= 98%),
tetramethyl orthosilicate (98%, TMOS) and 1,2-dichlorobenzene (anhydrous) were
purchased from Sigma Aldrich. CH,CI,, diethyl ether, n-pentane and toluene were
dried using an MBraun SPS-800 solvent purification system and stored over 4 A
molecular sieves. Deuterated solvents were stored over activated alumina and 4 A
molecular sieves for a minimum of 24 h prior to use. NMR spectra were recorded on a
Bruker Avance 1l 400 spectrometer. NMR spectra were internally calibrated to solvent
signals.! Abbreviations for multiplicities: s (singlet), bs (broad singlet), d (dublet), t
(triplet), q (quartet), hept (heptet), m (multiplet). GC-MS analyses were performed on
an Agilent Technologies 5975C inert MSD device consisting of a triple-axis detector, a
7693 autosampler and a 7890A GC system equipped with an SPB-5 fused silica
column (34.13 mx0.25 mmx0.25 ym film thickness). GC data were plotted in Excel
(Microsoft). Elemental analyses were measured on a Perkin Elmer 240 device at the
Institute of Inorganic Chemistry, University of Stuttgart, Germany. High performance
liquid chromatography (HPLC) was performed at the Institute of Organic Chemistry,
University of Stuttgart, Germany using a Knauer K-501 pump, Knauer Rl-detector K
2400 and a Macherey&Nagel VP250/21 Nucleodur 100-5 column. Argon adsorption
analyses were performed at 87 K on a Quantachrome Instruments Autosorb iQ MP
automatic volumetric instrument. SBA-15 samples were degassed for 16 h at 110 °C
under vacuum prior to the gas adsorption studies. Surface areas were evaluated using
the Brunauer-Emmett-Teller (BET) model applied between p/p, values of 9.1-10- and
0.9 for microporous/mesoporous SBA-15. Pore size distributions were calculated using
the non-local Density Functional Theory (NLDFT) cylindrical adsorption pores for
zeolites/silica implemented in the ASiQwin software version 3.01. ICP-OES data were
recorded on a Spectro Acros 160 CCD equipped with a Cetec ASX-260 autosampler.

Analysis of the samples was carried out with the Software Smart Analyzer Vision
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4.02.0834. Samples for small-angle X-ray scattering experiments were carefully
pestled, filled into Hilgenberg quartz glass mark-tubes with an outer diameter of 0.9
mm and investigated at 25 °C with the Anton Paar SAXSess mc?. Cu Ka radiation (A
= 1.5406 A) was generated by an ID3003 X-ray generator from Seifert (40 kV, 40 mA).
For detection of the scattered intensity, the 1D CMOS detector Mythen 1K from Dectris
was used and the sample to detector distance was calibrated with a sample of
cholesteryl palmitate. The scattering data was background corrected and deconvolved
with respect to the line collimated beam profile using the associated software
SAXSquant.

SBA-15 samples for TEM analysis were prepared by a lift-out procedure with a focused
ion beam (FIB) instrument (FEI FIB Scios Dual beam, equipped with a Ga source).
Powder particles of suitable size (approximately 50 um in diameter) were directly
attached to a copper TEM lift-out grid. The particles were consecutively thinned to a
thickness of less than 100 nm by applying ion currents of 500 pA to 50 pA at 30 kV
beam voltage. The resulting TEM lamella was then treated with a low voltage cleaning
step at 5 kV and 48 pA to reduce Ga beam damage.

TEM samples of the OMS were prepared by further grinding the powder and adding a
few drops of pure ethanol. Then one droplet of the powder-ethanol solution was
carefully placed on a standard TEM grid. The ethanol evaporated and therefore left a
thin layer of powder particles on the grid. This procedure was chosen, since FIB lift-
out resulted in an unfavorable orientation of the particles, where no pores were visible.
TEM bright field images were recorded on a Philips CM-200 FEG TEM operated at
200 kV acceleration voltage for all samples.

Positive ion MALDI-TOF (matrix-assisted laser desorption ionization time-of-flight)
measurements were performed on a Bruker Autoflex Il with smart beam.
Measurements were carried out in the reflector mode. Samples were prepared from a
THF solution by mixing dihydroxybenzoic acid (10 mg/mL), the sample (5 mg/mL) and

sodium trifluoromethanesulfonate (17 mg/mL) in a ratio of 20:5:2 (wt).

Determination of the metal loading via ICP-OES

Quantitative analysis of the Mo-loading of each silica sample was determined by ICP-
OES.2 For analysis, the corresponding silica (30-50 mg, Table S1) was mixed with
KOH (0.38 g, 6.77 mmol) and KNO3; (0.65 g, 6.42 mmol). The mixture was heated to

450 °C and the temperature was held for 3 hours. After cooling to room temperature,
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K2S,0g (50.0 mg, 0.18 mmol) was added. The colorless solid was dissolved in a
minimum amount of deionized water and 1 M KOH (2 mL) was added. The suspension
was filtered, transferred into a 10 mL volumetric flask and filled to the mark with
deionized water. The solution was slowly added to a 25 mL volumetric flask with
concentrated HCI (5 mL) and filled to the mark with deionized water. This solution was
analyzed by ICP-OES for Mo. Mo was measured at A = 202.095 nm; the background
was measured at A = 203.76 nm -203.79 nm and A = 203.97 nm -204.02 nm,
respectively. The limit of detection (LOD) was 0.0001 mg. L-'. For calibration, aqueous
Mo-standards with Mo concentration of 0.000, 0.100, 0.500, 1.000, 2.500 and 5.000
mg L' were used. A reference, containing the same amount of KOH, KNO3, HCI and

deionized water was subjected to the same treatment for comparison.

2. Procedures

) [S] [S]
BAF), BAF), B(ArF), B(Ar ),
CMe,Ph CMe,Ph CMe,Ph CMeyPh
N |’rr rﬁ NCMe N:Mrrr/NCMe rﬁ NCMe
Mes o Mes,
Me /@ o N /@‘O \N ../@‘O
N
¢ Neer ° Neon N N
N\ N~MF3C CF3 Ns Fac CF3 XNV s CFs AN\ yed” CFs
Mo1 Mo2 Mo3 Cl Mo4

IMes?, IMesMe,3, IMesCl,*, IMesH,®, [Mo(N-2,6-Me,-
CGH3)(CHCMe2Ph)(IMes)(OC(CF3)3)][B(ArF)4] Mo18, [Mo(N-2,6-Me,-
H3)(CHCMe,Ph)(IMesH,)(OC(CF3)s)I[B(ArF)s] - MeCN Mo27, [Mo(N-2,6-Me,-
CGH3)(CHCMe2Ph)(IMesMez)(OC(CFg)g)][B(ArF)4] -MeCN Mo37, [Mo(N-2,6-Me,-
CeH3)(CHCMe,Ph)(IMesCl,)(OC(CF3)3)][B(ArF)s] - MeCN Mo47, Mo(N-2,6-Me,-
CeH3)(C*HCMej3)(IMes*)(OTf).8, (E)+(Z)-cycloheptadec-9-en-1-ol® were synthesized

according to the literature.
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3. Catalyst Syntheses

Mo1@OSiPh;

[Mo(N-2,6-Me,-C¢H3)(CHCMe,Ph)(IMes)(OSiPh;)][B(ArfF)y] Mo1@OSiPh;: Mo1
(200 mg, 0.112 mmol) was dissolved in CH,Cl, (3 mL). HOSiPh3 (31.9 mg, 0.111 mmol,
1 equiv.) in CH,ClI, (3 mL) was added dropwise to the solution and the reaction mixture
was stirred for three hours at room temperature. Then the solvent was removed in
vacuo to yield Mo1@OSiPh; as yellow/orange powder. Since this compound exhibits
very broad signals in NMR, the alkylidene and carbene signals in '3C NMR are not
visible.

Yield: 200 mg (98%); "TH-NMR (CDCl3) d 12.20 (s, 1H), 7.78 — 7.66 (m, 8H), 7.45 —
7.42 (m, 4H), 7.42 — 7.36 (m, 3H), 7.27 — 7.24 (m, 11H), 7.18 (s, 2H), 6.98 — 6.91 (m,
4H), 6.84 — 6.80 (m, 2H), 6.78 — 6.75 (m, 2H), 6.67 — 6.62 (m, 2H), 6.52 (s, 2H), 2.15
(s, 6H), 1.98 — 1.86 (m, 6H), 1.82 (s, 6H), 1.64 (s, 6H), 1.46 (s, 3H), 0.90 (s, 3H) ppm;
19F-NMR (CDCl3) 6 62.42 (s, 24F) ppm; 13C-NMR (CDCl;) 6 161.7 (q, "Jgc = 49.8 Hz),
155.1, 147.2, 141.4, 135.2, 134.8, 134.6, 134.3, 133.8, 130.6, 130.3, 129.8, 129.5,
128.9 (qq, 2Jcr = 31.4, 3Jcg = 2.7 Hz), 128.6, 128.3, 128.1, 127.8, 126.6, 126.0, 125.9,
125.3, 123.2, 120.5, 117.4, 54.9, 30.3, 29.6, 21.0, 19.6, 17.9, 17.7. ppm. Elemental
analysis calcd. for CggH72BF24MoN3OSi: C, 59.71; H, 4.05; N, 2.35. found: C: 59.70;
H, 4.115; N, 2.48.

After the addition of one drop of deuterated acetonitrile the alkylidene and carbene
signals became visible. Acetonitrile is loosely coordinated and can be removed by
applying vacuum.

TH-NMR (CDCI3+CD3CN) & 13.69 (s, 1H), 7.94 — 7.82 (m, 8H), 7.56 — 7.51 (m, 4H),
7.42 —7.35 (m, 3H), 7.33 = 7.17 (m, 15H), 7.10 (m, 2H), 7.06 — 6.94 (m, 4H), 6.94 —
6.80 (m, 2H), 6.70 — 6.34 (bs, 2H), 2.64 (s, 3H), 2.28 (s, 6H), 1.96 (s, 6H), 1.85 (s, 3H),
1.81 — 1.61 (m, 12H), 0.94 (s, 3H) ppm; ®F-NMR (CDClI3) 6 62.38 (s, 24F) ppm; 13C-
NMR (CDCI3) & 321.9, 183.9, 160.5 (q, "Jsc = 49.7 Hz), 152.2, 145.8, 139.5, 135.9,
135.2,134.4,134.2, 133.9, 128.8, 128.5, 128.1, 127.7 (qq, 2Jcr = 31.4, 3Jcg = 2.7 Hz),
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127.4,127.3,126.0, 125.4, 124.5, 124.4, 123.6, 122.0, 119.3, 116.3, 54.8, 28.7, 27.6,
19.5,19.4, 17.5, 17.4. ppm.

Mo2@OSiPh;

[Mo(N-2,6-Me-C¢H3)(CHC(PhMe,))(SIMes)(OSiPh;)][B(ArF)s] Mo2@OSiPh;: Mo2
(200 mg, 0.112 mmol) was dissolved in CH,Cl, (3 mL). HOSiPh3 (31.9 mg, 0.111 mmol,
1 equiv.) in CH,Cl, (3 mL) was added dropwise to the solution and the reaction mixture
was stirred for three hours at room temperature. Then the solvent was removed in
vacuo to yield Mo2@OSiPh; as yellow/orange powder. Since this compound exhibits
very broad signals in NMR, the alkylidene and carbene signals in '3C NMR are not
visible.

TH-NMR (CDCl3) 8 13.12 (bs, 1H), 7.73 — 7.67 (m, 8H), 7.53 — 7.49 (m, 4H), 7.44 —
7.38 (m, 3H), 7.36 — 7.31 (m, 7H), 7.30 — 7.24 (m, 4H), 7.15 — 7.07 (m, 3H), 7.04 -
6.96 (m, 2H), 6.94 — 6.87 (m, 2H), 6.87 —6.77 (m, 4H), 6.05 (bs, 2H), 3.94 (s, 4H), 2.22
—2.12 (m, 15H), 1.98 (bs, 6H), 1.69 (s, 3H), 1.02 (bs, 3H), 0.90 (s, 3H) ppm; 1°F-NMR
(CDCI3) d 62.40 (s, 24F) ppm; 13C-NMR (CDCIl3) 6 160.5 (q, 'Jgc = 49.8 Hz), 152.6,
145.7, 138.8, 135.1, 134.7, 134.3, 134.1, 133.6, 132.9, 129.3, 129.2, 128.8, 128.7,
127.6 (9q, 2Jcr = 31.4, 3Jcg = 2.7 Hz), 127.4, 127.2, 126.7, 126.6, 125.4, 124.7, 124.3,
122.0, 119.3, 116.2, 53.8, 50.5, 28.6, 27.8, 19.6, 19.2, 17.5, 17.2, 12.9 ppm.
Elemental analysis calcd. for CggH7.BF,4M0oN3;OSi: C, 59.64; H, 4.16; N, 2.34. found:
C:59.29; H, 4.252; N, 2.52.

After the addition of one drop of deuterated acetonitrile the alkylidene and carbene
carbon signals became visible. Acetonitrile is loosely coordinated and can be removed
by applying vacuum.

TH-NMR (CDCIl;) 5 13.54 (s, 1H), 7.73 - 7.67 (m, 8H), 7.53 — 7.49 (m, 4H), 7.42 - 7.36
(m, 3H), 7.37 - 7.32 (m, 7H), 7.06 — 6.97 (m, 3H), 6.92 - 6.88 (m, 3H), 6.88 — 6.77 (M,
3H), 3.91 (s, 4H), 2.72 (s, 3H), 2.27 - 2.13 (m, 12H), 2.07 - 1.86 (m, 6H), 1.80 (s, 3H),
1.62 (bs, 3H), 0.86 (s, 3H) ppm; ®F-NMR (CDCl;) 6 62.43 (s, 24F) ppm; 3C-NMR
(CDCIl3) 6 322.4, 207.8, 160.3 (q, 'Jsc = 49.8 Hz), 151.9, 145.5, 138.4, 135.9, 134.8,

S7



134.3, 134.0, 133.4, 133.0, 129.1, 129.0, 128.4, 127.5 (qq, ?Jcr = 31.4, 3Jcg = 2.7 Hz),
127.3,127.1,126.4, 125.2, 124.5, 124.2, 121.8, 119.1, 116.1, 53.6, 50.4, 28.3, 27.3,
19.5,19.3,17.7, 17.4, 12.7 ppm.

Mo3@OSiPh;

[Mo(N-2,6-Me-C¢H3)(CHC(PhMe,))(IMesMe,)(OSiPh;)][B(ArF),] Mo3@OSiPhj:
Mo3 (200 mg, 0.112 mmol) was dissolved in CH.CI, (3 mL). HOSiPh3; (31.9 mg, 0.111
mmol, 1 equiv.) in CH,Cl, (3 mL) was added dropwise to the solution and the reaction
mixture was stirred for three hours at room temperature. The solvent was removed in
vacuo to yield Mo3@OSiPh; as yellow/orange powder. Since this compound exhibits
very broad signals in NMR, the alkylidene signal in 13C NMR is not visible.

TH-NMR (CDCl3) 8 11.92 (bs, 1H), 7.73 — 7.67 (m, 8H), 7.53 — 7.48 (m, 4H), 7.48 —
7.44 (m, 3H), 7.41 — 7.36 (m, 1H), 7.34 — 7.30 (m, 11H), 7.05 (t, 1H), 7.00 — 6.94 (m,
2H), 6.92 — 6.89 (m, 2H), 6.87 (bs, 2H), 6.69 — 6.65 (m, 2H), 6.62 (bs, 2H), 2.24 (s,
6H), 2.10 — 1.88 (m, 6H), 1.82 (s, 3H), 1.80 (s, 3H), 1.63 (s, 3H), 1.50 (s, 3H), 0.97 (s,
3H) ppm; 1°F-NMR (CDCl;) 5 62.44 (s, 24F) ppm; 3C-NMR (CDCl3) 6 176.4, 161.7 (q,
'Usc = 49.8 Hz), 155.3, 147 .4, 141.3, 135.2, 134.8, 134.8, 134.7, 134.2, 132.0, 130.6,
130.5, 129.9, 129.4, 128.9 (qq, 2Jcr = 31.4, 3Jcg = 2.7 Hz), 128.6, 128.2, 128.1, 127.8,
126.5, 125.9, 125.2, 123.2, 120.5, 117.4, 54.8, 30.4, 29.6, 21.0, 19.5, 17.8, 17.5, 9.2
ppm. Elemental analysis calcd. for CggH7,BF24sMoN3;0Si: C, 60.11; H, 4.21; N, 2.31.
found: C: 59.83; H, 4.327; N, 2.53.

After the addition of one drop of deuterated acetonitrile the alkylidene and carbene
carbon signal became visible. Acetonitrile is loosely coordinated and can be removed
by applying vacuum.

TH-NMR (CDCl3) 6 13.59 (s, 1H), 7.75 - 7.68 (m, 8H), 7.55 - 7.50 (m, 4H), 7.40 — 7.33
(m, 3H), 7.33 -7.25 (m, 6H), 7.25—-7.16 (m, 8H), 7.05 - 6.98 (m, 2H), 6.98 — 6.79 (m,
5H), 6.58 (bs, 1H), 2.65 (bs, 3H), 2.29 (s, 6H), 1.89 (s, 6H), 1.86 (s, 3H), 1.84(s, 3H),
1.79 — 1.62 (m, 12H), 0.97 (s, 3H) ppm; "®F-NMR (CDClI3) & 62.43 (s, 24F) ppm; 13C-
NMR (CDCI3) 5 320.8, 180.7, 160.4 (q, 'Jgc = 49.8 Hz), 152.2, 146.1, 139.2, 136.1,
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134.7, 134.2, 134.1, 133.6, 132.4, 131.0, 128.9, 128.4, 128.3, 127.7 (qq, 2Jcr = 31.4,
3Jog = 2.7 Hz), 127.4, 127.2, 126.8, 126.7, 126.5, 125.3, 124.7, 124.3, 122.0, 116.2,
53.7,32.9, 28.6, 27.6, 21.1, 19.7, 17.6, 17.3, 8.0 ppm.

©
B(ArM),
CMe,Ph

Mo4@OSiPh;

[Mo(N-2,6-Me-C¢H3)(CHC(PhMe;))(IMesCl,)(OSiPh;)[B(ArF)s] Mo4@OSiPh;: Mo4
(200 mg, 0.112 mmol) was dissolved in CH,Cl, (3 mL). HOSiPh3 (31.9 mg, 0.111 mmol,
1 equiv.) in CH,Cl, (3 mL) was added dropwise to the solution. The reaction mixture
was stirred for three hours at room temperature. The solvent was removed in vacuo to
yield Mo4@OSiPh; as yellow/orange powder. Since this compound exhibits very broad
signals in NMR, the alkylidene and carbene signals in 3C NMR are not visible.
TH-NMR (CDCl3) 6 13.39 (bs, 1H), 7.73 — 7.68 (m, 8H), 7.53 — 7.49 (m, 4H), 7.43 —
7.36 (m, 3H), 7.31 - 7.22 (m, 1H), 7.17 —= 7.13 (m, 11H), 7.01 (t, 1H), 6.93 — 6.85 (m,
2H), 6.59 (bs, 2H), 2.28 (s, 6H), 2.14 — 1.59 (bs, 3H), 1.93 (s, 6H), 1.76 (s, 9H), 0.99
(s, 3H), 0.96 (s, 3H) ppm; '°F-NMR (CDClI3) 5 62.38 (s, 24F) ppm; 3C-NMR (CDCl3) 5
183.2,160.5 (q, 'Jgc =49.8 Hz), 152.6, 145.5, 140.8, 135.2, 135.1, 134.4, 134.1, 133.6,
130.8, 129.1, 128.5, 127.9, 127.7 (qq, 2Jcr = 31.4, 3Jcg = 2.7 Hz), 127.3, 126.7, 126.5,
125.5, 124.7, 124.3, 122.0, 120.1, 119.3, 116.3.5, 54.1, 28.7, 27.8, 19.9, 19.8, 19.2.
17.4,17.1 ppm.

After the addition of one drop of deuterated acetonitrile the alkylidene and carbene
carbon signal were visible.

TH-NMR (CDCl3) 5 14.42 (s, 1H), 7.75 - 7.68 (m, 8H), 7.55 - 7.50 (m, 4H), 7.42 — 7.35
(m, 3H), 7.31 —= 7.17 (m, 15H), 7.06 — 7.00 (m, 3H), 6.95 — 6.91 (m, 3H), 6.88 — 6.82
(m, 1H), 6.20 (bs, 1H), 2.65 (bs, 3H), 2.30 (bs, 6H), 1.95 (bs, 6H), 1.83 (s, 3H), 1.69
(s, 3H), 1.62 (bs, 3H), 0.96(s, 3H) ppm; °F-NMR (CDCl;) 5 62.44 (s, 24F) ppm; 13C-
NMR (CDCI3) d 324.3, 184.5, 160.4 (q, 'Jsc = 49.8 Hz), 152.1, 145.4, 140.4, 139.0,
136.1, 135.1, 134.1, 133.5, 130.1, 131.0, 128.5, 128.4, 128.3, 127.7 (qq, ?Jcr = 31.4,
3Jcg = 2.7 Hz), 127.3, 127.2, 126.9, 126.6, 126.5, 126.4, 125.4, 124.6, 124.2, 121.9,
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119.5, 119.2, 116.2, 54.4, 27.4, 28.6, 27.6, 21.1, 19.7, 19.1, 17.3 ppm. Elemental
analysis calcd. for Cg1H73BC|2F24MON4OSi: C,57.52; H, 3.87; N, 2.95. found: C: 57.23;
H, 3.870; N, 2.70.

Mo5*

[Mo(N-2,6-Me,-C¢H3)(C*HCMes)(IMes)*(OC(CF3);)][B(ArF),] Mo5*. To a solution of
Mo(N-2,6-Me,-CgH3)(C*HCMe3)(IMes*)(OTf), (200 mg, 0.225 mmol) in CH,Cl, (3 mL)
was added solid Na(BArF), (200 mg, 0.225 mmol, 1 equiv.). The mixture was stirred at
room temperature for three hours. The suspension was filtered and Li(OC(CF3)s)
(109 mg, 0.451 mmol, 2 equiv.), dissolved in CH,Cl, (3 mL), and a few drops of
acetonitrile were added. The mixture was stirred for three hours, then the solvent was
removed under reduced pressure and the remaining oil was again dissolved in CH,Cl,.
The suspension was filtered and the solvent was evaporated. The residue was
triturated with n-pentane to form a yellow suspension. n-Pentane was decanted, and
the solid was dried in vacuo. The solid was treated with CH,Cl,, diethyl ether and n-
pentane. The solution was kept at -35 °C overnight; during this time, yellow crystals
formed.

Yield: 320 mg (82%). TH-NMR (CDCl3)  12.77 (s, 1H, syn-isomer), 7.67 (s, 8H), 7.47
(s, 4H), 7.26 (s, 2H), 7.09 (t, J = 7.6 Hz, 1H), 7.01 — 6.93 (m, 4H), 6.71 (s, 2H), 2.25
(s, 6H),2.21-1.90 (m, 9H), 1.85 (s, 6H), 0.76 (s, 9H) ppm.; 1°F-NMR (CDClI3) 5 -62.45
(s, 24F), -72.73 (s, 9F) ppm; 3C-NMR (CDCI3) & 317.4, 178.1, 159.6 (q, 'Jgc = 50.7
Hz), 139.8, 132.8, 132.8, 132.7, 131.5, 126.8 (qq, 2Jcr = 31.9 Hz, 3Jcg = 2.5 Hz), 126.1,
124.1,122.5(q, "Jcr = 272.5 Hz) 120.0, 117.1, 115.4, 115.4, 115.3, 115.3, 115.2, 75.2,
749, 746, 48.4, 27.8, 18.8, 18.8, 17.1, 15.4 ppm. Elemental analysis calcd. for
C72HsF33MoN,4O: C, 50.02; H, 3.38; N, 3.24. found: C: 49.83; H, 3.505; N, 2.97.
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4. Synthesis of Substrates for RCM

General Procedure for the Synthesis of Ester-Based a,»-Dienes (GP-1).

To a stirred solution of the carboxylic acid chloride (21.0 mmol) in CH,Cl, (40 mL) were
subsequently added pyridine (1.7 mL, 21.0 mmol) and the corresponding alcohol
(9.5 mmol/19 mmol) at 0 °C. After stirring for 4 hours at room temperature, the reaction
mixture was washed with 1.0 M aq. HCI solution (40 mL), sat. ag. NaHCO3; solution
(40 mL), brine (40 mL), dried over anhydrous Na,SOy,, filtered, and evaporated. The
obtained crude product was purified by column chromatography on SiO, to obtain the

corresponding ester.

General Procedure for the RCM of a,®0-Dienes (GP-2).

To a stirred solution of the diene (0.75 mmol) in CH,Cl, (200 mL) was added the 2"d-
generation Grubbs catalyst RuCl,(IMes)(PCy3)(CHPh) (31.8 mg, 0.0375 mmol, 5 mol-
%) at room temperature. After stirring for 14 hours under reflux and under N, the
reaction mixture was cooled to room temperature and ethyl vinyl ether (5 mL, 70 eq)
was added. The mixture was stirred for a further 2 hours at room temperature. All
volatiles were removed under reduced pressure and the obtained crude product was
purified via column chromatography on SiO, to obtain the corresponding macrocyclic

product, whose E/Z isomers were separated by semi-preparative HPLC.

Dec-9-en-1-yl undec-10-enoate 1

The compound was prepared following the general procedure GP-1. Undec-10-enoyl
chloride (4.5 mL, 21.0 mmol) was dissolved in CH,Cl, (40 mL), treated with pyridine
(1.7mL, 21.0 mmol) and dec-9-en-1-ol (3.39 mL, 19.0 mmol) to vyield the
corresponding ester 1 after column chromatography on SiO, ("pentane:diethyl ether —
20:1). Spectral data were in agreement with previous reports.® 0 Yield: 5.76 ¢
(17.9 mmol, 85.0%). Physical State: colorless liquid. 'TH NMR (CDCl;) d 5.74 (ddt,
J=17.0, 10.3, 6.7 Hz, 2H), 4.89 — 4.95 (m, 2H), 4.86 (ddt, J = 10.2, 2.3, 1.1 Hz, 2H),
3.98 (t, J=6.7 Hz, 2H), 2.22 (t, J = 7.5 Hz, 2H), 1.94 — 2.00 (m, 4H), 1.53 — 1.58 (m,
4H), 1.22 — 1.32 (m, 20H) ppm; 3C NMR (CDCl;) 6 174.2, 139.3, 139.3, 114.3, 114.3,
64.5, 34.5, 33.9, 29.5, 29.4, 29.4, 29.3, 29.3, 29.2, 29.2, 29.0, 28.8, 26.1, 25.2 ppm.
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Two carbons were not observed due to incidental equivalence. "H NMR (C¢Dg) 5 5.80
(ddt, J=17.0, 10.3, 6.7 Hz, 1H), 5.80 (ddt, J=17.0, 10.3, 6.7 Hz, 1H), 5.02 - 5.08 (m,
2H), 4.98 — 5.02 (m, 2H), 4.07 (t, J = 6.7 Hz, 2H), 2.20 (t, J = 7.4 Hz, 2H), 1.95 - 2.02
(m, 4H), 1.58 — 1.65 (m, 2H), 1.45-1.53 (m, 2H), 1.27 - 1.32 (m, 4H), 1.13 - 1.25 (m,
16H) ppm; 13C NMR (CgDg) 6 173.1, 139.3, 139.2, 114.6, 114.5, 64.3, 34.5, 34.2, 29.8,
29.7, 29.6, 29.6, 29.5, 29.4, 29.4, 29.3, 29.2, 26.3, 25.4 ppm. 2 carbons were not
observed due to incidental equivalence. DOSY NMR (CgDg): D = 8.3 10" m?%/s; IR
(ATR, in CgDg) v 3077 (w), 2976 (w), 2925 (s), 2854 (m), 1737 (s), 1640 (w), 1464 (w),
1417 (w), 1390 (w), 1353 (w), 1239 (w), 1171 (m), 1115 (w) cm™".

tert-Butyldimethyl(nonadeca-1,18-dien-10-yloxy)silane 2
TBDMS
O/

AN

7 7

The compound was prepared according to the literature.® To a stirred solution of
nonadeca-1,18-dien-10-ol (420.8 mg, 1.5 mmol) in DMF (5 mL) was added imidazole
(306.4 mg, 4.5 mmol) and TBDMSCI (339.1 mg, 2.25 mmol). After stirring at room
temperature for four hours, H,O (15 mL) was added and the aqueous phase was
extracted with n-pentane (4x 10 mL). The combined organic layers were dried over
anhydrous Na,SOy, filtered and evaporated. The obtained crude product was purified
by column chromatography over SiO, (n-pentane:diethyl ether — 20:1) to yield the
corresponding silyl ether 2. Spectral data were in good agreement with previous
reports.? 10 Yield: 430.2 mg (1.1 mmol, 73%). Physical State: colorless liquid. 'H
NMR (CDCI3) 6 5.81 (ddt, J=17.0, 10.3, 6.7 Hz, 2H), 4.99 (ddt, J=17.1, 2.1, 1.6 Hz,
2H), 4.92 (ddt, J=10.2, 2.3, 1.1 Hz, 2H), 3.57 — 3.72 (m, 1H), 2.01 — 2.06 (m, 4H),
1.33 — 1.38 (m, 9H), 1.21 — 1.32 (m, 15H), 0.88 (s, 9H), 0.03 (s, 6H) ppm; 13C NMR
(CDCl3) 6 139.4, 114.2, 72.5, 37.3, 34.0, 30.0, 29.6, 29.2, 29.1, 26.1, 25.5, 18.3, -4.3
ppm; TH NMR (C¢Dg) 6 5.80 (ddt, J =17.0, 10.3, 6.7 Hz, 2H), 5.06 (ddt, J = 17.1, 2.1,
1.6 Hz, 2H), 5.01 (ddt, J=10.2, 2.3, 1.2 Hz, 2H), 3.66 — 3.72 (m, 1H), 1.98 — 2.03 (m,
4H), 1.49 — 1.57 (m, 4H), 1.28 — 1.48 (m, 20H) ppm; 13C NMR (C¢D¢) 6 139.2, 114.6,
72.7,37.7,34.2,30.3, 30.0, 29.5, 29.3, 26.2, 25.8, 18.4, -4.1 ppm; DOSY NMR (CgDs):
D =9.4 10" m%s; IR (ATR, in CgDg) v 3077 (w), 2926 (s), 2855 (m), 1614 (w), 1463
(w), 1440 (w), 1414 (w), 1373 (w), 1361 (w), 1254 (m), 1053 (m), 1005 (m) cm-".
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1,2-Bis(undec-10-enyloxy)benzene 3

The compound was prepared according to the literature.!" To a stirred solution of 1,2-
benzenediol (2.0g, 18.2 mmol) in DMF (100 mL) were added NaOH (3.0 g,
75.0 mmol) and 11-bromo-1-undecene (12.0 g, 51.5 mmol). After stirring at 40 °C for
16 hours, H,O (100 mL) and diethyl ether (100 mL) were added and the aqueous
phase was extracted with diethyl ether (200 mL). The combined organic layers were
washed with brine, dried over anhydrous MgSQ,, filtered and evaporated. The
obtained crude product was purified by column chromatography over SiO, using n-
pentane:diethyl ether — 20:1 as mobile phase to yield the corresponding aryl ether 3.
Spectral data were in good agreement with previous reports.' Yield: 6.0 g (14.6 mmol,
80%). Physical State: colorless solid. TH NMR (CgD¢) 6 6.94 — 6.80 (m, 4H), 5.81 (ddt,
J=16.9, 10.1, 6.6 Hz, 2H), 5.06 (ddt, J=17.1, 2.2, 1.6 Hz, 2H), 5.01 (ddt, J = 10.6,
2.3,1.2Hz, 2H), 3.79 (t, J=6.2 Hz, 4H), 1.98 — 2.06 (m, 4H), 1.66 — 1.75 (m, 4H), 1.39
- 1.47 (m, 4H), 1.31 — 1.39 (m, 4H), 1.21 — 1.29 (m, 16H) ppm; 3C NMR (C¢D¢) &
150.2, 139.28, 121.33, 114.6, 114.5, 69.1, 30.0, 29.9, 29.9, 29.8, 29.5, 29.4, 26.6 ppm;
DOSY NMR (C¢Dg): D = 7.3 -10°19 m?/s.

Dodecane-1,12-diyl bis(undec-10-enoate) 4
0] O

/\%JLOJ(%O)L@;\

The compound was prepared following the general procedure GP-1. Undec-10-enoyl
chloride (4.5 mL, 21.0 mmol) was dissolved in CH,Cl, (40 mL), treated with pyridine
(2.0 mL, 25.0 mmol) and pentan-1,5-diol (2.0 g, 10.0 mmol) to yield the corresponding
diester 2 after column chromatography over silica 60 (n-pentane:diethyl ether — 20:1
— 10:1). Spectroscopic data were in agreement with previous reports.® 0 Yield: 5.10
g (9.5 mmol, 95%). Physical State: white solid. '"H NMR (CDCl;) 6 5.80 (ddt, J = 17.0,
10.3, 6.7 Hz, 2H), 4.98 (ddt, J=17.1, 2.0, 1.6 Hz, 2H), 4.93 (ddt, J = 10.2, 2.3, 1.1 Hz,
2H), 4.05 (t, J = 6.7 Hz, 4H), 2.28 (t, J = 7.5 Hz, 4H), 2.00 — 2.06 (m, 4H), 1.57 — 1.64
(m, 9H), 1.25 -1.38 (m, 35H) ppm; 3C NMR (CgD¢) 6 173.0, 139.2, 114.5, 63.9, 34 .4,
34.2, 29.7, 29.6, 29.5, 29.4, 29.3, 28.7, 25.4, 22.8 ppm. DOSY NMR (CgD¢): D = 6.8
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10-1° m¥s; IR (ATR, in C¢Dg) v 3077 (w), 2997 (w), 2925 (s), 2854 (m), 1736 (s), 1640
(s), 1463 (w), 1418 (w), 1390 (w), 1353 (w), 1239 (w), 1169 (w), 1116 (m), 1073 (w),
993 (w), 909 (w), 724 (w), 635 (W) cm-".

(E)-Oxacycloicos-11-en-2-one (E)-5

=

The compound was prepared according to GP-2. The a,w-diene 1 (241.9 mg,
0.75 mmol) was dissolved in CH,Cl, (250 mL), treated with the 2nd-generation Grubbs
catalyst (31.8 mg, 0.0375 mmol, 5 mol%) to yield the corresponding macrocycle E-5
after column chromatography over SiO, and semi-preparative HPLC (petroleum
ether:ethyl acetate — 75:1). Spectral data were in good agreement with previous
reports.® 10 Physical State: colorless liquid. "H NMR (C¢Dg) 8 5.31 — 5.41 (m, 2H),
4.00 —4.05 (m, 2H), 2.15 (t, J = 6.6 Hz, 2H), 1.99 — 2.07 (m, 4H), 1.54 — 1.61 (m, 2H),
1.38 —1.44 (m, 2H), 1.18 — 1.37 (m, 20H) ppm; 3C NMR (C¢D¢) 5 173.0, 131.1, 131.0,
64.0, 34.0, 32.3, 32.2, 29.7, 29.5, 29.3, 29.2, 29.1, 29.0, 28.9, 28.5, 28.0, 27.9, 26 .4,
25.2 ppm; IR (ATR, in CgDg) v 2922 (s), 2852 (m), 1734 (s), 1460 (w), 1440 (w), 1387
(w), 1348 (w), 1253 (m), 1236 (m), 1172 (m), 1119 (m), 1098 (m), 1061 (w), 1022 (w),
966 (m) cm-".

(Z)-Oxacycloicos-11-en-2-one (Z)-5

0
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The compound was prepared according to GP-2. The a,w-diene 1 (241.9 mg,
0.75 mmol) was dissolved in CH,Cl, (250 mL), treated with the 2nd-generation Grubbs
catalyst (31.8 mg, 0.0375 mmol, 5 mol%) to yield the corresponding macrocycle Z-5
after column chromatography over SiO, and semi-preparative HPLC (petroleum
ether:ethyl acetate — 75:1). Spectral data were in good agreement with previous
reports.® 10 Physical State: colorless liquid. '"H NMR (C¢Dg) 8 5.40 — 5.50 (m, 2H),
4.05 (t, J=5.7 Hz, 2H), 2.17 (t, J = 6.8 Hz, 2H), 2.02 — 2.09 (m, 4H), 1.51 — 1.58 (m,
2H), 1.32 — 1.43 (m, 6H), 1.20 — 1.30 (m, 16H) ppm; 3C NMR (CgD¢) 5 172.9, 130.4,
130.3, 64.0, 34.8, 29.7, 29.6, 29.4, 29.2, 29.2, 29.1, 29.0, 28.9, 28.8, 28.5, 26.9, 26.8,
26.6, 25.5 ppm; IR (ATR, in CgDg) v 3002 (w), 2923 (s), 2853 (m), 1734 (s), 1461 (w),
1385 (w), 1345 (w), 1237 (m), 1173 (m), 1116 (w), 1093 (w), 1065 (w), 1018 (w) cm'.

(E)+(2)-tert-Butyl(cycloheptadec-9-en-1-yloxy)dimethylsilane 6

OTBDMS

Y

To a solution of E/Z-cycloheptadec-9-en-1-ol (12.6 mg, 0.05 mmol) in DMF (1 mL),
were subsequently added imidazole (10.2 mg, 0.15 mmol) and TBDMSCI (11.3 mg,
0.075 mmol). After stirring overnight at room temperature, ethanol (1 mL) was added
and the reaction mixture was stirred for a further 15 minutes. The mixture was then
diluted with n-pentane (10 mL), washed with H,O (15 mL) and brine (15 mL), dried
over anhydrous Na,SOy, filtered and all volatiles were removed in vacuo. The obtained
crude product was purified by column chromatography over SiO, (n-pentane:diethyl
ether — 100:0 — 100:1) to yield the corresponding macrocycle E/Z-6 as an inseparable
mixture. Spectral data were in agreement with previous reports.® 19 Physical State:
colorless oil. TH NMR (C¢Dg) 6 5.39 — 5.43 (m, 0.21H), 5.31 — 5.37 (m, 1.79H), 3.75 —
3.81 (m, 1H), 2.00 — 2.10 (m, 4H), 1.50 — 1.63 (m, 4H), 1.26 — 1.43 (m, 20H), 1.03 (s,
9H), 0.12 (s, 6H) ppm; 13C NMR (CsDs) & 131.1, 130.4, 72.1, 71.6, 36.3, 36.1, 32.8,
29.5, 29.4, 29.2, 29.0, 28.5, 28.5, 28.2, 27.6, 27.3, 26.2, 23.8, 22.9, 18.4, -4.3, -4.4
ppm. Two carbons were not observed due to incidental equivalence; IR (ATR in CgDg)
v 3026 (w), 2925 (s), 2854 (s), 1472 (w), 1461 (w), 1443 (w), 1405 (w), 1388 (w), 1373
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(w), 1360 (w), 1254 (m), 1211 (w), 1188 (w), 1101 (w), 1050 (m), 1005 (w), 966 (m)

cm™.

E/Z-1,4-Dioxacyclotetracosine 7

O

s

The compound was prepared according to GP-2. The a,w-diene 3 (300 mg,
0.72 mmol) was dissolved in CH,Cl, (350 mL) and treated with the 2"d-generation
Grubbs catalyst (29.1 mg, 0.0361 mmol, 5 mol%) to yield the corresponding
macrocycle E/Z-7 after column chromatography on SiO, as an inseparable mixture.
Physical State: colorless oil. 'H NMR (C¢Dg) 8 6.74 — 6.94 (m, 4H), 5.44 — 5.54 (m,
0.33H), 5.33 — 5.44 (m, 1.66H), 3.72 (t, J = 6.3 Hz, 4H), 2.06 — 2.14 (m, 4H), 1.60 —
1.69 (m, 4H), 1.49 — 1.60 (m, 4H), 1.28 — 1.46 (m, 20H) ppm; 13C NMR (CsD¢) 6 150.3,
150.1, 131.3,121.4, 121.1, 114.6, 113.8, 69.3, 68.8, 32.6, 30.6, 30.2, 30.2, 30.1, 29.8,
29.5,28.9,27.4,27.2,29.1. HRMS (ESI, m/z) calcd. for CsH42,0,Na*: 409.3077; found:
409.3077.

E/Z-1,7-Dioxacycloheptacos-17-ene-8,27-dione 8

)
) O

o)

N

The compound was prepared following GP-2. The a,w-diene 4 (327.5 mg, 0.75 mmol)
was dissolved in CH,Cl, (250 mL) and treated with the 2"9-generation Grubbs catalyst
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(31.8 mg, 0.0375 mmol, 5 mol%) to yield the corresponding macrocycle E/Z-8 after
column chromatography over SiO, as an inseparable mixture. Spectral data were in
good agreement with previous reports.'% 12 Physical State: white solid. TH NMR
(CeDg) 8 5.44 — 5.49 (m, 0.38H), 5.40 — 5.43 (m, 1.62H), 3.99 (t, J = 5.7 Hz, 4H), 2.18
(t, J=7.3Hz 0.76H), 2.17 (t, J = 7.4 Hz, 3.24H), 2.03 — 2.10 (m, 4H), 1.56 — 1.62 (m,
4H), 1.19 — 1.39 (m, 26H) ppm; 3C NMR (C¢D¢) 6 173.0, 173.0, 131.0, 130.4, 63.9,
63.8, 34.5, 32.7, 29.8, 29.5, 29.4, 29.4, 29.3, 29.2, 29.1, 28.7, 28.6, 27.3, 25.4, 23.2,
23.1 ppm. Five carbons were not observed due to incidental equivalence; IR (ATR, in
CsDg) v 2923 (s), 2853 (m), 1734 (s), 1457 (w), 1441 (w), 1420 (w), 1388 (w), 1357
(w), 1238 (m), 1173 (m), 1112 (w), 1094 (w), 1047 (w), 968 (w) cm-'; HRMS (El) calcd.
for CosH4404*: 408.3240; found: 408.3238.

5. Synthesis of Ordered Mesoporous Silica (OMS,54)

In general, the synthesis followed the procedure described in reference 13 with slight
adaptions necessary due to the changed surfactant. 30.46 g of TMOS were added to
21.76 g of an aqueous 0.1 N HCI solution and stirred at room temperature for
approximately 10 min while an underpressure or 120 mbar was applied to remove most
of the formed methanol. This colloidal silica mixture was added to 14.995 g of
dodecylethyldimethylammonium bromide and homogenized. The clear liquid was
poured into a PTFA dish and was left at 80 °C for 48 hours to complete the
polycondensation process. The now solid material was milled for 1 min with a ball mill
(Spex 8000 Mixer/Mill, vial and balls made from stainless steel). Afterwards the powder
was calcined by heating it to 550 °C with 1 °C-min-" in the presence of an air flow of

14.5 L-h-" and kept at this temperature for 6 h to remove all surfactant molecules.3

6. Modification of Mesoporous Silica

General procedure for the multi-step modification of SBA-15 (GP-3).

Refilling: SBA-15/0MS (approx. 10 g) was added to a solution of P123 (40 g) in
ethanol (150 mL). The mixture was stirred for 24 hours at room temperature. The
suspension was filtered and dried in vacuo at 80 °C for 24 hours.

Selective protection of silanol groups outside the mesopores: The refilled SBA-
15/0OMS (approx. 15 g) was treated with hexamethyldisilazane (HMDS, 200 mL) for
three hours at room temperature. Then the mixture was filtered and the silica was
washed with hexane (500 mL).
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Removal of the surfactant: The surfactant was removed by Soxhlet extraction with
ethanol at 140 °C for seven days.

Immobilization of the catalyst: Refilled, selectively protected, and extracted silica
(600 mg) was added to a solution of the catalyst (30 mg) in 1,2-dichlorobenzene (12
mL). For the removal of nitrogen in the pores, vacuum was applied. The suspension
was stirred for three hours under vacuum at room temperature. Then, the suspension
was filtered and the resulting silica containing the immobilized catalyst was washed
with 1,2-dichlorobenzene (150 mL) and n-pentane (150 mL), dried under vacuum at
room temperature for three hours and stored under inert atmosphere at -35 °C.
Characterization of both the unmodified and modified SBA-15/0OMS silica materials

was carried out via Ar-sorption measurements (Figures S1-S3).
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Figure S1: Ar-sorption isotherms of OM825A unmodified and OMstA modified (OMstA).
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Figure S3: Ar-sorption isotherms of SBA-15g24 unmodified @Nd SBA-15624 modified

(SBA-15¢,4).

S19



| —m— OMS,,,;, ccited
0.05 . 8 SBA-T5,4 mocites
i /'- " —=— SBA-1 562A modified
0.04 - \
) 1 .\
< 0.03 n \
= i =
2 ooy L .
5 | /
| | \ /- \ n
0.01 b
1+ & o
] aunu® g o

n a®
0.00 P'.'“'-'lI i I ! TR T —

20 40 60 80
Pore diameter [A]
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Figure S5: Multi-step modification of SBA-15/0OMS for the pore-selective

immobilization of the catalyst inside the mesopores.
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7. Transmission Electron Micrographs of OMS;54, SBA-15504 and SBA-15¢,4
All three mesoporous materials were investigated by transmission electron microscopy
(TEM) prior to their modification. Explicit differences between the pore structure of the

purchased SBA-15 materials and the OMS material were observed.

Figure S6: Transmission electron micrographs of SBA-15504 with two different
magnifications. a) The pores follow the direction of the worm-like silica particles,
which enables the visibility of different orientations in one micrograph. b) In numerous
cases, we found that the pores were not open at the ends of the worm-like particles

but blocked by a silica layer.

Figure S7: Transmission electron micrographs of SBA-154,4 with two different

magnifications. a) The pores follow the direction of the worm-like silica particles,
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