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1. General information

Solvents used in these experiments were reagent grade or better. Dry DCM and THF were obtained from 
MBraun SPS system. Grubbs metathesis catalysts, 2-(diphenylphosphino) ethylamine, potassium tert-
butoxide and the fatty acid methyl esters were purchased from commercial suppliers and used without 
further purification unless otherwise specified. Commercially available styrene was freshly distilled 
under vacuo and placed under N2 atmosphere prior to its use for cross-metathesis. 1H NMR spectra were 
recorded on a Bruker Advance 300 (300 MHz) NMR spectrometer and reported in units of parts per 
million (ppm) relative to tetramethyl silane (δ 0 ppm) or CDCl3 (δ 7.26 ppm). Multiplicities are given as: 
bs (broad singlet), s (singlet), d (doublet), t (triplet), q (quartet), dd (doublets of doublet), dt (doublets of 
triplet) or m (multiplet). 13C NMR spectra were recorded on a Bruker Advance 300 (75 MHz) NMR 
spectrometer and reported in ppm relative to CDCl3 (δ 77.0 ppm). Coupling constants were reported as 
a J value in Hz. Gas chromatography was performed on Agilent Technologies 7890A and Hewlett Packard 
6890 instruments, equipped with a flame ionization detector, using respectively capillary columns. Mass 
analysis was performed using a Hewlett Packard 6890 instrument coupled with a mass spectrometer.
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2. Hydrogenation of methyl benzoate with Grubbs metathesis catalysts

2.1. General procedure

In a N2 glovebox, methyl benzoate (0.160 mL, 1.275 mmol) and dodecane (0.022 mL) as internal 
standard in THF (0.5 mL) are placed inside a 5 mL vial. The metathesis catalyst (0.0064 mmol, from a 
0.15M stock solution in THF), L1 (0.007 mmol, from a 0.063M stock solution in THF) and MeOK or tBuOK 
(0.12 mmol, from a 0.3M stock solution in THF) are added to this vial. THF is added for total volume of 2 
mL. The vial is capped inside the glovebox and transferred under inert atmosphere to the parallel 
hydrogenation reactor. The reaction is run for 16 h under 50 bar of H2 at 70°C. The yields of the products 
were determined by GC using dodecane as internal standard. The same procedure is followed in the 
absence of L1 (entry 2) and in the absence of base (entry 3). 

Table S1. Hydrogenation of methyl benzoate with Grubbs metathesis catalysts

Grubbs cat.

H2 (50 bar),
70°C, 4h1

OMe

O

2

OH Ru
Cl

Cl
iPrO

NMesMesN

Ru
Cl

Cl
Cy3P

NMesMesN

G-IIHG-II

Ru
Cl

Cl
iPrO

PCy3

Ru
Cl

Cl
Cy3P

PCy3

G-IHG-I

NH2

PPh2

L1

Entry Catalyst Ligand Base Conv. Yield 2

1 HG-II none none 0 -

2 HG-II none KOMe 0 -

3 HG-II L1 none 0 -

4 HG-II L1 KOMe > 99 97a

5 G-II L1 KOMe > 99 > 99

6 HG-I L1 KOMe > 99 > 99

7 G-I L1 KOMe > 99 > 99

8 G-I[b] L1 tBuOK > 99 > 99

aTraces of benzaldehyde were observed. [b] Reaction run using 1 (1 mmol) in THF (2.0 mL).
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2.2. Effect of the ligand/ Ru ratio in the hydrogenation of methyl benzoate

Three experiments were performed with different ligand/Ru ratios. The rate of reaction was determined 
via monitoring the H2 consumption vs time. 

General procedure

In a N2 glovebox, HG-I (38.4 mg,  0.064 mmol), L1 (14.7 mg, 0.064 mmol, L1/Ru = 1 or 29.3 mg, 0.128 
mmol, L1/Ru = 2 or 44 mg, 0.192 mmol, L1/Ru = 3), KOMe (89.8 mg, 1.28 mmol, 20 eq/Ru), methyl 
benzoate 1 (8.713g, 64 mmol, S/Ru = 1000) and THF (dry and degassed, 17 mL)  are placed inside a 50 
mL Premex autoclave. The reactor is closed, brought outside of the glovebox under inert atmosphere 
and connected to the gas supply without exposure to air/moisture. The reactor is purged 3 times with N2 
(5 bar) and 3 times with H2 (5 bar). The temperature of the reactor is increased to 70°C and the reactor 
is pressurized with 50 bar of H2, stirred at 1000 rpm. The rate of the reaction is monitored via the drop 
of pressure in a gas reservoir used to feed the reactor with H2. After 16 h, the reactor is cooled down 
and vented. The reaction mixture is analyzed by GC. In all cases, full conversion to benzyl alcohol was 
achieved.

Figure S1. Consumption of H2 gas during the hydrogenation of methyl benzoate promoted by Grubbs 
catalysts and L1.

HG-II (1 mol%)
L1 (1-3 mol%)

MeOK (20 mol%)

THF
70°C, 16 h1

OMe

O

2

OHH2 (50 bar)

64 mmol > 99% conv.
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2.3. ESI MS analyses of the reaction mixture after and before the ester hydrogenation

ESI-MS analysis was performed on a LCQ deca XP ion trap mass spectrometer (Thermo Finnigan). The 
samples for ESI-MS analysis were prepared by diluting 40 μL of the crude mixture before or after 
hydrogenation in a solution DCM/MeOH (1:1, 1 mL).  Final [cat] ≈ 60 ppm (μg/mL). 100 ppm of KCl was 
added to the mixture to promote the formation of cations.1

General procedure

The reaction mixtures were prepared as follow: Ru complex (HG-I or HG-II), L1, and the base (KOMe or 
tBuOK) were added to a 5 mL vial inside the glovebox. The following ratios Ru:L1:Base were used: 1:2:20 
or 1:1:20. THF and the substrate, methyl benzoate (Sub: Ru molar ratio = 500) were added. The catalyst 
concentration was 3.2·10-6 M. The hydrogenation was performed at 50 bar of H2 at 70°C and stopped 
after 1.5 h. 

Table S2. List of the MS analyses performed after and before the hydrogenation of methyl benzoate 

Ru precursor Base (20 eq/Ru) L1 (eq/Ru) Note Experiment

HG-I KOMe 2 MS1

HG-II tBuOK 2

before
hydrogenation

MS2

HG-I KOMe 1 MS3

HG-I KOMe 2 MS4

HG-II tBuOK 2

after hydrogenation
S/C=500

(conv. <100%)

MS5

NOTE: In the spectra below, the signals due to Ru containing compounds are shown by a red circle.
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MS1: HG-I + 2 eq L1, before hydrogenation

Compound A in MS1 (Simulated and ESI-MS spectrum)
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MS2: HG-II + 2 eq L1, before hydrogenation

MS3: HG-I + 1 eq L1, after hydrogenation
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MS4: HG-I + 2 eq L1, after hydrogenation

Compound B in MS3 and MS4 (Simulated and ESI-MS spectrum): [Ru(H)(PCy3)(L1)(CO)]+
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MS5: HG-II + 2 eq L1, after hydrogenation

Compound C in MS5 (Simulated and ESI-MS spectrum): [Ru(H)(L1)2(CO)]+
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Compound D in MS5 (Simulated and ESI-MS spectrum): [Ru(H)(L1)(NHC)(CO)]+
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3. Hydrogenation of methyl benzoate with Ru species formed during a metathesis reaction

General procedure

In a N2 glovebox, 0.0075 mmol of metathesis catalyst is placed inside a 5 mL vial. To each vial, 0.24 mL of 
1-octene (d = 0.715, 3.0 mmol, S/Ru = 400) and dodecane (0.04 mL) as internal standard are added. The 
reaction is stirred for 3 h at room temperature. Methyl benzoate (0.188 mL, 1.5 mmol), THF (2 mL), L1 
(0.0157 mmol, 2 eq/Ru, in THF) and tBuOK (0.15mmol, 20 eq/Ru, in THF) are successively added to the 
reaction mixture (Vtot = 3.25 mL). The vials are capped inside the glovebox and transferred to the 
parallel hydrogenation reactor. The reaction is run for 16 h under 50 bar of H2 at 70°C. The conversion 
and selectivity of the products was determined by GC using dodecane as internal standard.

Table S3 (Table 2 in the main article). Hydrogenation of methyl benzoate with Ru species formed 
during a metathesis reaction

1 in THF
OMe

O

25

Grubbs cat.

neat, rt, 3h 55
3 4

L1, tBuOK
55

5
OH

H2 (50 bar),
70°C, 16h

+

Metathesis of 3 Hydrogenation of 1 and 5
Entry Catalyst Conv (3) 

(%)
Sel (4) 

(%)
Conv (1) 

(%)
Sel (2) 

(%)
Conv (4) 

(%)
1 G-I 78 100 100 100 <1

2 HG-I 96 33a 100 100 6

3 G-II 83 100 100 100 12

4 HG-II 98 52a > 99 100 3

 a Concomitant olefin isomerization and consecutive metathesis lead to a range of lighter and 
heavier olefins.
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4. Tandem self-metathesis – ester reduction of methyl oleate

General procedure 

In a N2 glovebox, the G-I catalyst (6,2 mg, 0,0075 mmol, S/C = 200) is added into a 5 mL vial equipped 
with a magnetic stirring bar. Methyl oleate (6) and dodecane are mixed in 1:0.1 molar ratio. This mixture 
(1.5 mmol of substrate, 0.15 mmol of dodecane) is added to the catalyst. The metathesis reaction is 
carried out neat at 50°C for 3 h under N2 atmosphere. Dry and degassed THF (1mL) is added and a 
sample of the reaction mixture is taken for GC analysis. L1 (L1/Ru = 1.25 to 2.5, from a 0.3 M stock 
solution in THF) is added to the reaction and stirred for 30 seconds. Next, tBuOK (0.3 mmol, 20 mol% 
relative to the substrate, from a 1.5 M stock solution in THF) is added to the reaction mixture and  
stirred for 1 minute before THF (1.5 mL) is added. The vial is capped and placed under inert atmosphere 
into the hydrogenation reactor. The hydrogenation reaction is run for 16 h under 50 bar of H2 at 70°C.

GC and GC/MS were used for the analysis of the reaction mixture and for the identification of the 
various products. 

The conversion is calculated as [Area(Sub end of reaction)/Area(IS)]/[Area(Sub at t=0)/Area(IS)]. 

The selectivity is based on area with no specific response factor for each product. It is calculated as 
Area(Desired Ester)/Area(All ester).

Table S4 (Table 3 in the main article). Tandem self-metathesis-ester hydrogenation of methyl oleate

O

O

7
O

O
7O

O

77

6
C18:1

H2 (50 bar)

OH7
HO

7

OH
7

HO
7

CO2Me
7MeO2C 7

C18:1

C18

C18

Self-Metathesis

7

Grubbs cat

neat, 50 °C, 3h

Hydrogenation

THF
70 °C, 16 h

8

9

10

L1, tButOK

Metathesis of 6 Hydrogenation of 7
Entry Catalyst

Conv. (6) (%) Sel. (7) (%) Conv.(7) (%) Sel.(8) (%) Sel. (9) (%)

1 G-I 40 96 100 64 36
2 HG-I 55 86 100 52 48
3 G-II 89 9a Not determined
4 HG-II 96 8a Not determined
5 G-Ib 40 96 100 0 100
6 G-Ic 41 96 100 0 100
7 G-Id 40 98 100 0 100
8 G-Ie 40 96 100 99 1

aConcomitant olefin isomerization and consecutive metathesis led to a range of lighter and heavier olefins. 
bReaction run with L1 (1.25 equiv/Ru). cReaction run with L1 (1.5 equiv/Ru). dReaction run with L1 (1.75 equiv/Ru). 

eReaction run with L1 (2.5 equiv/Ru).
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Representative GC chromatograms:

Chromatograms after metathesis:

Table S4; entry 5. G-I catalyst; representative self - metathesis chromatogram:

8,59,0 10,011,012,013,014,015,016,017,018,019,020,021,022,023,024,3-2070
500
1.000
1.500
2.000
2.500
3.000
3.5003.643

1 - dodecane - 10,532

2 - 15,1583 - 15,720

4 - Octadecene - 15,995

5 - stylbene - 16,6856 - 17,0037 - 17,593

8 - Me oleate - 18,371

9 - 18,88010 - 18,96711 - 19,16112 - 19,98213 - 20,186

14 - C18=, OMe - 21,075

min

pACMHY-Ligand effect #145 [manuallyAGC-SMHY-4 GC_1

Chromatograms after hydrogenation:

Table S4; entry 5. G-I catalyst; L1/Ru ratio = 1.25

9,9 11,012,013,014,015,016,017,018,019,020,021,022,022,9-2330
500
1.000
1.500
2.000
2.500
3.000
3.500
4.000
4.607

1 - dodecane - 10,531
2 - 13,780

3 - 15,1314 - 15,282

5 - octadecane   [0,000 min] - 16,123

6 - 16,6757 - 16,8088 - 17,4079 - 17,686

10 - octadecanol - 18,213

11 - Me oleate - 18,40212 - 18,80013 - 18,87114 - 19,05615 - 19,56716 - 19,814
17 - C18,OH - 20,434

18 - 20,758min

pACMHY-Ligand effect #198 [manuallyGC_1
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Table S4; entry 6. G-I catalyst; L1/Ru ratio = 1.5

9,310,011,012,013,014,015,016,017,018,019,020,021,022,023,1-1450
250
500
750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.0003.155

1 - dodecane - 10,519
2 - 13,382

3 - 13,7714 - 14,4755 - 15,282

6 - octadecane    - 16,102

7 - 16,8078 - 17,4059 - 17,684

10 - octadecanol - 18,176

11 - 18,79712 - 19,05313 - 19,46714 - 19,56415 - 19,812
16 - C18,OH - 20,430

min

pACMHY-Ligand effect #199 [manuallyAGC-SMHY5 GC_1

Table S4; entry 7. G-I catalyst; L1/Ru ratio = 1.75

9,410,011,012,013,014,015,016,017,018,019,020,021,022,022,4-287
0

500
1.000
1.500
2.000
2.500
3.000
3.500
4.000
4.440

1 - dodecane - 10,527
2 - 13,3793 - 15,2834 - Octadecene - 15,942

5 - ocatdecane - 16,116

6 - stylbene - 16,6757 - 16,8088 - 17,4079 - 17,68610 - 17,998

11 - octadecanol - 18,205

12 - 18,80113 - 19,05514 - 19,46915 - 19,56816 - 19,81517 - 20,209
18 - C18,OH - 20,463

min

pACMHY-Ligand effect #200 [manuallyAGC-SMHY6 GC_1
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Table S4; entry 1. G-I catalyst; L1/Ru ratio = 2.0

9,710,011,012,013,014,015,016,017,018,019,020,021,022,023,1-227
0

200
400
600
800
1.000
1.200
1.400
1.600
1.800
2.000
2.200
2.435

1 - dodecane - 10,522

2 - 11,3423 - 13,3794 - 13,772

5 - Octadecene - 15,968
6 - octadecane    - 16,090

7 - 16,8078 - 17,2909 - 17,36810 - 17,56311 - 17,684

12 - octadecen-1-ol - 18,047
13 - octadecanol - 18,167

14 - 18,67715 - 18,79716 - 18,87617 - 19,32718 - 19,65719 - 19,812
20 - C18=, OH - 20,25621 - C18,OH - 20,418

min

pACMHY-Ligand effect #201 [manuallyAGC-SMHY7 GC_1

Table S4; entry 8. G-I catalyst; L1/Ru ratio = 2.5

8,9 10,011,012,013,014,015,016,017,018,019,020,021,022,023,1-75
250
500
750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.7502.853

1 - dodecane - 10,518

2 - 15,157

3 - Octadecene - 15,975

4 - octadecane    - 16,0675 - 17,2916 - 17,563

7 - octadecen-1-ol - 18,062

8 - octadecanol - 18,1219 - 18,67510 - 18,86511 - 19,655

12 - C18=, OH - 20,269

13 - C18,OH - 20,382min

pACMHY-Ligand effect #202 [manuallyAGC-SMHY8 GC_1
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Procedure for the chemoselective reduction of Me oleate in absence of metathesis reaction.

In a N2 glovebox, Grubbs I catalyst (6.2mg, 0.0075 mmol) are placed into a 5 mL vial equipped with a 
magnetic stirring bar. 150 µL of dry THF is added). The ligand is added from a 0.3M stock solution in THF. 
The solution are stirred for 2 min at room temperature. Next, the base is added from a 1.5M stock 
solution in THF. Again the solution are stirred for 2 min. THF (1 mL) and dodecane were added and the 
vials were stirred for 1-2 min before adding Me oleate (1.5mmol, S/C =200). THF (500 µL) was added and 
the vials were capped. The vials were subjected to hydrogenation with 50 bar H2 at 70°C during 16h.

Table S5. Chemoselective hydrogenation of methyl oleate

O

O

77

6
H2 (50 bar)

OH77

OH
77

CO2Me
77

THF
70 °C, 16 h

L1, tButOK

22

23

24

G-I

a traces of the saturated aldehyde (octadecanal) were detected in these experiment (Entry 2-4).

Selectivity (%)
Entry Grubbs L1 (eq/Ru) Conv (6)

(22) (23) (24)
1 G-I 0 95   100
2 G-I 1 100a  99  
3 G-I 1.8 100a  99  
4 G-I 2.5 100a 14 85  
5 G-I 3 100 95 5  
6 G-I 3.5 100 98 2  
7 G-I 4 100 99 <1  
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5. Tandem self-metathesis - ester reduction of methyl undecenoate

5.1. General procedure

In a N2 glovebox, the G-I catalyst (6,2 mg, 0,0075 mmol, S/C =200) is added into a 5 mL vial equipped 
with a magnetic stirring bar. Methyl undecenoate (11) and dodecane are mixed in 1:0.1 molar ratio. This 
mixture (1.5 mmol of substrate, 0.15 mmol of dodecane) is added to the catalyst. The metathesis 
reaction is carried out neat at 50°C for 3 h under N2 atmosphere. Dry and degassed THF (1.0 mL) is 
added and a sample of the reaction mixture is taken for GC analysis. L1 (L1/Ru = 1.25 to 2.5, from a 0.3 
M stock solution in THF) is added to the reaction and stirred for 30 seconds. Next, tBuOK (0.3mmol, 20 
mol% relative to the substrate, from a 1.5 M stock solution in THF) is added to the reaction mixture and 
stirred for 1 minute before THF (1.5 mL) is added. The vial is capped and placed under inert atmosphere 
into the hydrogenation reactor. The hydrogenation reaction is run for 16 h under 50 bar of H2 at 70°C.

GC and GC/MS were used for the analysis of the reaction mixture and for the identification of the 
various products.

The conversion is calculated as [Area(Sub end of reaction)/Area(IS)]/[Area(Sub at t=0)/Area(IS)]. 

The selectivity is based on area with no specific response factor for each product. It is calculated as 
Area(Desired Ester)/Area(All ester).

Table S6 (Table 4 in the main article). Tandem self-metathesis chemoselective hydrogenation of 
methyl undecenoate

L1, tButOK

O

O

7
O

O

7
O

7
O

11

OH7
HO

7

C20:1

OH7
HO

7

CO2Me
7MeO2C 7

Self-Metathesis

Grubbs cat

neat, 50 °C, 3h
12

Hydrogenation

H2 (50 bar)
THF

70 °C, 16 h

C20:113

C2014

C2015

Metathesis of 11 Hydrogenation of 12
Entry Catalyst

Conv. (11) (%) Sel. (12) (%) Conv.(12) (%) Sel.(13) (%) Sel. (14) (%)

1 G-I 89 97 100 95 4
2 HG-I 80 95 100 96 4
3 G-II 96 46a 100 93 4
4 HG-II 93 31a 100 94 3
5 G-Ib 89 97 100 0 100
6 G-Ic 65d 97 100 0 100
7 G-Ie 89 97 100 99 1

 aConcomitant olefin isomerization and consecutive metathesis led to a range of lighter and heavier olefins. 
bReaction run with L1 (1.25 equiv/Ru). cReaction run with L1 (1.5 equiv/Ru). d Metathesis reaction run at r.t. 
eReaction run with L1 (2.5 equiv/Ru).
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Representative chromatograms

Chromatograms after metathesis:

Table S6; entry 5. G-I catalyst; representative self - metathesis chromatogram

9,3210,0011,2512,5013,7515,0016,2517,5018,7520,0021,2522,5023,7525,0026,2527,99-1170
200
400
600
800
1.000
1.200
1.400
1.600
1.800
2.000
2.200
2.4002.545

1 - dodecane - 10,534

2 - 11,8173 - 12,626

4 - Me undecenoate - 12,850

5 - 12,9346 - 13,0417 - 13,3438 - 13,7869 - 13,85110 - 13,95511 - 14,21312 - 18,22813 - 18,85614 - 18,92615 - 19,99316 - 20,95917 - 22,05918 - 22,16219 - 23,082

20 - C20=OMe - 23,816

min

pACMHY-Ligand effect #150 [manuallyAGC-SMHY-9 GC_1

Chromatograms after hydrogenation:

Table S6; entry 5. G-I catalyst; L1/Ru ratio = 1.25

9,3210,0011,2512,5013,7515,0016,2517,5018,7520,0021,2522,5023,7525,0026,2527,99-50
0
50
100
150
200
250
300
350
400
4501 - dodecane - 10,512

2 - 11,347

3 - 12,404

4 - 13,356 5 - 18,0976 - 18,8537 - 19,4618 - 20,2169 - 20,35810 - 21,44511 - 21,955

12 - C20, OH - 22,861

13 - 23,12614 - 23,362
min

pACMHY-Ligand effect #203 [manuallyAGC-SMHY9 GC_1
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Table S6; entry 6. G-I catalyst; L1/Ru ratio = 1.5

9,3210,0011,2512,5013,7515,0016,2517,5018,7520,0021,2522,5023,7525,0026,2527,99-100
0

100
200
300
400
500
600
700
800
900

1 - dodecane - 10,512

2 - 11,345

3 - 12,422

4 - 13,357 5 - 18,0996 - 18,7937 - 18,8528 - 21,4439 - 21,953
10 - C20, OH - 22,846

11 - 23,113
min

pACMHY-Ligand effect #204 [manuallyAGC-SMHY10 GC_1

Table S6; entry 7. G-I catalyst; L1/Ru ratio = 2.5

9,3210,0011,2512,5013,7515,0016,2517,5018,7520,0021,2522,5023,7525,0026,2527,99-370
100
200
300
400
500
600
700
800
895

1 - dodecane - 10,516
2 - 12,408

3 - 12,4444 - 12,5525 - 13,399 6 - 18,6087 - 18,8548 - 19,3279 - 20,19410 - 21,24111 - 21,727

12 - C20=,OH - 22,703

13 - C20, OH - 22,841
min

pACMHY-Ligand effect #206 [manuallyAGC-SMHY12 GC_1
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6. Tandem cross-metathesis – ester reduction

6.1. Optimization of the cross-metathesis

Ethyl 3-methylpent-4-enoate (16) was prepared according to the procedure described in the 
literature.[2,3] 

In a N2 glovebox, ethyl 3-methylpent-4-enoate (16) (213 µL, 1.5 mmol), styrene (17) (862 µL, 7.5 mmol), 
dodecane (34 µL, 0.15 mmol) and dry DCM (0.9 mL) are added into a 5 mL vial equipped with a magnetic 
stirring bar and stirred for 1 minute. The HG-II catalyst (0.015 mmol, 100 µL from a 0.15 M stock solution 
in DCM) is added to the reaction mixture. The metathesis reaction is carried out at 50°C for 3 h under N2 
atmosphere. Dry and degassed THF (1.0 mL) is added and a sample of the reaction mixture is taken for 
GC analysis. 

The conversion is calculated as [Area(Sub end of reaction)/Area(IS)]/[Area(Sub at t=0)/Area(IS)]. 

The selectivity is based on area with no specific response factor for each product. It is calculated as 
Area(Desired Ester)/Area(All ester).

Table S7. Screening conditions for the cross-metathesis of styrene and olefina

O

OO

O+ Solvent (1 mL)
50°C, 3 h

HG-II (1 mol%) +

15 16 17

Experiment Solvent Styrene/ equiv. Conv. 16 (%) Sel. 17 (%)
1 DCM 3.0 76 93
2 DCM 5.0 86 93
3 THF 5.0 67 90
4 Dioxane 5.0 6 -
5 Neat 5.0 80 89
6b DCM 5.0 86 94

aReaction conditions: 16 (1.5 mmol, 213µL), styrene (7.5 mmol, 862µL), dodecane (0.15 mmol, 34 
µL), solvent (1.0 mL), HG-II (0.015 mmol, 100 µL of a 0.15 M stock solution, S/C = 100) at 50 ºC for 
3 h. bReaction run with G-II (6.2 mg, 0.015 mmol, S/C = 100).

6.2. Characterization of the cross-metathesis product:

 Ethyl (E)-3-methyl-5-phenylpent-4-enoate3 (17): Colorless oil. 1H NMR( 300 MHz, 
CDCl3, 298 K): δ = 7.37-7.23 (m, 5H), 6.42 (d, J = 18.0 Hz, 1H), 6.15 (dd, J = 18.0, 6.0 
Hz, 1H), 4.14 (q, J = 6.0 Hz, 2H), 2.88 (quintet, J = 6.0 Hz, 1H), 2.40 (m, 2H), 1.25 (t, J = 

6.0 Hz, 3H), 1.17 (d, J = 6.0 Hz, 2H). 13C NMR (75 MHz, CDCl3, 298 K): δ = 172.9, 138.5, 134.6, 129.2, 
128.8, 127.5, 126.5, 60.6, 42.1, 34.4, 20.6, 14.6. ESI-MS (m/z) for C14H18O2 [M]+: calculated: 218.1, found: 
218.0.

O

O
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1H

1H NMR( 300 MHz, CDCl3)

O

O

13C NMR (75 MHz, CDCl3, 298 K)

O

O
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ESI-MS of ethyl (E)-3-methyl-5-phenylpent-4-enoate:

6.3. General procedure for the tandem cross-metathesis-ester hydrogenation

In a N2 glovebox, ethyl 3-methylpent-4-enoate (1.5 mmol, 213 µL), freshly distilled styrene (7.5 mmol, 
862 µL), dodecane (0.15 mmol, 34 µL) and dry and degassed DCM (900 µL) are placed in a vial equipped 
with a magnetic stirring bar and stirred for 1 minute. The G-II catalyst (0.015 mmol, 100 µL from a 0.15 
M stock solution in DCM) is added to the reaction mixture and the metathesis reaction is carried out at 
50°C for 3 h under N2 atmosphere. Next, the remaining DCM is removed by evaporation and the crude 
reaction is dissolved in dry and degassed THF (1 mL) and a sample of the reaction mixture is taken for GC 
analysis. L1 (L1/Ru = 1.0 to 2.5, from a 0.3 M stock solution in THF) is added to the reaction and stirred 
for 30 seconds. Next, tBuOK (0.3mmol, 20 mol% relative to the substrate, from a 1.5 M stock solution in 
THF) is added to the reaction mixture and stirred for 1 minute before THF (1.5 mL) is added. The vial is 
capped and placed under inert atmosphere into the hydrogenation reactor. The hydrogenation reaction 
is run for 16 h under 50 bar of H2 at 70°C. 

GC and GC/MS were used for the analysis of the reaction mixture and for the identification of the 
various products.
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The conversion is calculated as [Area(Sub end of reaction)/Area(IS)]/[Area(Sub at t=0)/Area(IS)]. 

The selectivity is based on area with no specific response factor for each product. It is calculated as 
Area(Desired Ester)/Area(All ester).

Table S8. Tandem cross-metathesis-ester hydrogenation

DCM (1 mL)
50°C, 3 h

CO2EtO

O+

Cross-metathesis

OH
CO2Et

OHH2 (50 bar)G-II (1 mol%)

Ester
hydrogenation

THF (2.5 mL)
70 °C, 16 h16 17 18 212019

+ +

               Metathesis of 17b   HY of 18b

Entry Catalyst
Conv. 17 (%) Sel. 18c (%) L1 / eq Ru T / C Conv.18 (%) Sel.19 (%) Sel.20 (%) Sel. 21 (%)

1 G-II 86 94 2 70 100 3 87 13
2 HG-II 86 93 2 70 49 5 42 53
3 G-I 45 93 2 70 93 - 29 71
4 HG-I 39 81 2 70 100 - 27 73
7 G-II 84 87 0 90 66 100 - -
8 G-II 85 87 0.25 90 95 85 2 13
9 G-II 81 87 0.5 90 92 75 5 20

10 G-II 85 86 0.75 90 99 11 19 70
11 G-II 81 86 1 90 100 - 45 45
12 G-II 83 87 1.25 90 100 - 64 36
13 G-II 83 87 1.5 90 100 - 71 29
14 G-II 78 87 1.75 90 100 - 85 15
15 G-II 81 87 2 90 100 - 85 15
16 G-II 80 87 2.5 90 100 - 90 10
17 G-II 82 86 3 90 99 - 99 1
18 G-II 87 86 1 110 100 56 3 41
19 G-II 86 87 1.5 110 100 33 4 63
20 G-II 89 86 2 110 98 8 8 84
21 G-II 89 86 2.5 110 100 - 12 88
22 G-II 81 87 3 110 100 - 39 61
23 G-II 87 86 3.5 110 100 - 50 50

a Reaction conditions: Metathesis: : 16 (1.5 mmol), 15 (7.5 mmol), Ru catalyst (0.015 mmol, S/C = 100), DCM (1.0 
mL) at 50 °C for 3 h. HY: L1 (2.0 equiv/Ru), tButOK (20 equiv/Ru) in THF (Vtotal = 2.00 mL) under H2 (50 bar) for 16 h 
at 70 °C. bDetermined by GC analysis with dodecane as internal standard. cConcomitant olefin isomerization and 
consecutive metathesis led to a range of lighter and heavier olefins. 
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Representative chromatograms

Chromatograms after metathesis:

Table S8; entry 1. G-II catalyst; representative cross metathesis chromatogram:

1,02,0 4,0 6,0 8,0 10,0 12,0 14,0 16,0 18,0 20,0 22,2-237
0

500
1.000
1.500
2.000
2.500
3.000

3.535

1 - 2,5772 - 3,0363 - 3,9354 - 4,216
5 - 4,737

6 - styrene - 5,467
7 - olefin - 6,137

8 - 7,0679 - 7,49010 - 7,94711 - 8,28012 - 9,170

13 - dodecane - 10,523

14 - 10,87515 - 13,12316 - 13,74118 - 14,02117 - 13,90419 - 14,11620 - 14,21921 - 14,61622 - 14,653

23 - CM product - 15,022

24 - 15,620

25 - 15,89726 - 18,856
min

pACMHY-Ligand effect #229 [manually integrated]CMHY18 GC_1

Chromatograms after hydrogenation:

Table S8; entry 7. G-II catalyst; L1/Ru ratio = 0; T = 90 °C

10.2211.00 12.00 13.00 14.00 15.00 16.00 17.00 18.0018.61-231
0

250
500
750
1,000
1,250
1,500
1,750
2,0002,097

1 - 1.879 2 - 3.926 3 - 6.4704 - 6.6685 - limonene - 8.070
6 - dodecane - 10.508

7 - 13.928

8 - 14.216

9 - CM; C=C red - 14.568

10 - 14.60411 - 14.64012 - 14.70313 - 14.819
14 - CM product - 14.955

15 - 15.219

16 - 15.554

17 - 18.854
min

pA040116-GC466-AGDC-LOVen #45 [manuallyAGC-CMHY25 GC_1
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Table S8; entry 8. L1/Ru ratio = 0.25; T = 90 °C

12.36 13.0013.5014.0014.5015.0015.5016.0016.5017.0017.36-78
0

125
250
375
500
625
750
875
1,000
1,099

1 - 1.880 2 - 3.611
3 - 3.929

4 - 6.470
5 - 6.667

6 - 8.494

7 - dodecane - 10.514

8 - 10.9019 - 11.78410 - 12.459
11 - CM; Full red     - 13.751

12 - 13.84213 - CM; Ester red    - 14.111

14 - CM; C=C red - 14.580

15 - 14.64116 - 14.82617 - 14.94418 - 15.369

19 - 15.518

20 - 16.11621 - 17.260
22 - 17.369

23 - 17.53624 - 17.70225 - 18.853
min

pA040116-GC466-AGDC-LOVen #46 [manuallyAGC-CMHY26 GC_1

Table S8; entry 9. G-II catalyst; L1/Ru ratio = 0.5; T = 90 °C

12.36 13.0013.5014.0014.5015.0015.5016.0016.5017.0017.36-727
-500
-250
0

250
500
750
1,000
1,250
1,500
1,750
2,048

1 - 1.881 2 - 3.595
3 - 3.935

4 - 6.471
5 - 6.675

6 - limonene - 8.0717 - 8.491 8 - 10.061

9 - dodecane - 10.522

10 - 10.89911 - 11.78512 - 12.460
13 - CM; Full red     - 13.788

14 - 13.82815 - CM; Ester red    - 14.12016 - 14.181

17 - CM; C=C red - 14.588

18 - 14.64219 - 14.82720 - 14.95021 - 15.375

22 - 15.529

23 - 15.71324 - 16.11625 - 17.19626 - 17.264
27 - 17.375

28 - 17.53829 - 17.65330 - 17.70531 - 18.856

min

pA040116-GC466-AGDC-LOVen #47 [manuallyAGC-CMHY27 GC_1
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Table S8; entry 10. G-II catalyst; L1/Ru ratio = 0.75; T = 90 °C

12.0112.5013.0013.5014.0014.5015.0015.5016.0016.5017.0017.5017.86-1,865
-1,000

0
1,000
2,000
3,000
4,000
5,000
6,000
6,635

1 - 3.6012 - 3.935 3 - 6.4714 - 6.669 5 - 8.4946 - 9.176
7 - dodecane - 10.526

8 - 10.8989 - 11.78510 - 12.46411 - 12.73812 - 12.77513 - 12.81314 - 12.84715 - 12.99616 - 13.02617 - 13.39018 - 13.418
19 - CM; Full red     - 13.85020 - CM; Ester red    - 14.14821 - 14.17922 - CM; C=C red - 14.56523 - 14.94624 - 15.17626 - 15.37225 - 15.315

27 - 15.524
28 - 16.51829 - stylbene - 16.58530 - 17.37131 - 17.70532 - 18.856

min

pA040116-GC466-AGDC-LOVen #48 [manuallyAGC-CMHY28 GC_1

Table S8; entry 11. G-II catalyst; L1/Ru ratio = 1; T = 90 °C

12.6913.00 13.50 14.00 14.50 15.00 15.50 16.0016.14-776
-500
0

500
1,000
1,500
2,000
2,500
2,843

1 - 2.069
2 - 3.6293 - 3.941

4 - 6.2215 - 6.4696 - 6.674 7 - limonene - 8.0698 - 8.4849 - 8.58010 - 9.176

11 - dodecane - 10.528

12 - 10.899 13 - 11.78514 - 12.46115 - 12.56916 - 12.74117 - 12.77418 - 12.82319 - 12.85920 - 12.99721 - 13.02722 - 13.26323 - 13.39324 - 13.419

25 - 13.85326 - CM; Ester red    - 14.176

27 - 14.20428 - CM; C=C red - 14.55429 - CM product - 15.09830 - 15.18531 - 15.251

32 - 15.548

33 - 16.86234 - 17.00135 - 17.36336 - 17.45537 - 17.70438 - 17.738 39 - 18.856

min

pA040116-GC466-AGDC-LOVen #49 [manuallyAGC-CMHY29 GC_1
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Table S8; entry 12. G-II catalyst; L1/Ru ratio = 1.25; T = 90 °C

11.3612.0012.5013.0013.5014.0014.5015.0015.5016.0016.5017.0017.47-1,156-1,000
-500
0

500
1,000
1,500
2,000
2,500
3,0003,223

1 - 3.5852 - 3.923 3 - 6.466 4 - dodecane - 10.5085 - 10.900 6 - 12.4587 - 12.7598 - 12.7909 - 13.02310 - 13.24011 - CM; Full red     - 13.74312 - 13.840

13 - 13.961

14 - CM; Ester red    - 14.139
15 - 15.174

16 - 15.542

17 - 18.853

min

pA040116-GC466-AGDC-LOVen #30 [manuallyAGC-CMHY19 GC_1

Table S8; entry 13. G-II catalyst; L1/Ru ratio = 1.5; T = 90 °C

11.3612.0012.5013.0013.5014.0014.5015.0015.5016.0016.5017.0017.47-1,004

0

1,000

2,000

3,000

4,000
4,824

1 - 3.6102 - 3.931 3 - 6.4694 - limonene - 7.9545 - 8.797
6 - dodecane - 10.520

7 - 10.900 8 - 12.4669 - 12.54410 - 12.74011 - 12.78012 - 12.82113 - 13.02614 - 13.249
15 - CM; Full red     - 13.781

16 - CM; Ester red    - 14.169
17 - 15.183

18 - 15.604

19 - 17.36120 - 17.45721 - 18.09022 - 18.857
min

pA040116-GC466-AGDC-LOVen #31 [manuallyAGC-CMHY20 GC_1
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Table S8; entry 14. G-II catalyst; L1/Ru ratio = 1.75; T = 90 °C

11.6312.0012.5013.0013.5014.0014.5015.0015.5016.0016.50 17.14-393
0

500
1,000
1,500
2,000
2,500
3,000
3,610

1 - 3.6222 - 3.943
3 - 6.4704 - limonene - 7.9555 - 8.804

6 - dodecane - 10.521
7 - 10.899 8 - 12.4649 - 12.73510 - 12.78511 - 12.81612 - 13.02413 - 13.24114 - 13.54615 - 13.643

16 - CM; Full red     - 13.740

17 - CM; Ester red    - 14.171

18 - 15.183

19 - 15.627

20 - 17.36221 - 17.45722 - 17.50223 - 18.08724 - 18.858
min

pA040116-GC466-AGDC-LOVen #32 [manuallyAGC-CMHY21 GC_1

Table S8; entry 15. G-II catalyst; L1/Ru ratio = 2.0; T = 90 °C

12.5512.7513.0013.2513.5013.7514.0014.2514.5014.7515.0015.26-582
0

500
1,000
1,500
2,000
2,500
2,944

1 - 3.6002 - 3.933
3 - 6.4714 - 6.675 5 - limonene - 7.954

6 - dodecane - 10.517
7 - 10.899 8 - 11.785

9 - 12.465
10 - 12.74611 - 12.78012 - 13.02413 - 13.23914 - 13.63515 - CM; Full red     - 13.71216 - 13.835

17 - 13.922
18 - CM; Ester red    - 14.154

19 - 14.94720 - 15.180

21 - 15.597

22 - 17.36523 - 17.50324 - 17.56525 - 17.70526 - 18.088 27 - 18.858
min

pA040116-GC466-AGDC-LOVen #33 [manuallyAGC-CMHY22 GC_1
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Table S8; entry 16. G-II catalyst; L1/Ru ratio = 2.5; T = 90 °C

12.8313.00 13.20 13.40 13.60 13.80 14.00 14.20 14.45-138
0

200
400
600
800
1,000
1,200
1,4001,505

5 - limonene - 7.9556 - 8.499 7 - 8.811

8 - dodecane - 10.518

9 - 10.899 10 - 11.785

11 - 12.467

12 - 12.74013 - 12.77814 - 13.02415 - 13.236 16 - 13.630
17 - CM; Full red     - 13.700

18 - 13.75019 - 13.825

20 - 13.90521 - CM; Ester red    - 14.151

22 - 14.94923 - 15.179

24 - 15.600

25 - stylbene - 16.586 26 - 17.36427 - 17.50228 - 17.56530 - 17.70629 - 17.655 31 - 18.088 32 - 18.855
min

pA040116-GC466-AGDC-LOVen #34 [manuallyAGC-CMHY23 GC_1

Table S8; entry 17. G-II catalyst; L1/Ru ratio = 3.0; T = 90 °C

10.3611.00 12.00 13.00 14.00 15.00 16.00 17.0017.76-830
250
500
750
1,000
1,250
1,500
1,750
2,000
2,2502,334

1 - 3.625
2 - 3.793

3 - 3.941

4 - 6.4705 - 6.6686 - limonene - 7.9557 - 8.0708 - 8.4939 - 8.75710 - 9.175

11 - dodecane - 10.533

12 - 10.89813 - 11.78514 - 12.46015 - 12.54616 - 12.73817 - 12.78518 - 12.83919 - 13.02420 - 13.24121 - 13.53222 - 13.633
23 - CM; Full red     - 13.712

24 - 13.73325 - 13.836

26 - 13.922
27 - CM; Ester red    - 14.200

28 - 14.39529 - CM product - 14.95830 - 15.18931 - 15.74532 - 16.14933 - 16.52534 - stylbene - 16.55435 - 16.59136 - 16.62037 - 16.86938 - 16.94139 - 17.00540 - 17.36841 - 17.50743 - 17.71442 - 17.65744 - 18.09045 - 18.860min

pA040116-GC466-AGDC-LOVen #50 [manuallyAGC-CMHY30 GC_1
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Table S8; entry 18. G-II catalyst; L1/Ru ratio = 1.0; T = 110 °C

12.6113.00 13.50 14.00 14.50 15.00 15.50 16.00 16.53-338
-200
0

200
400
600
800
1,000
1,200
1,337

1 - 3.5852 - 3.919 3 - 6.4594 - 6.658 6 - 8.4895 - 8.385

7 - dodecane - 10.511

8 - 10.8739 - 10.899 10 - 11.78211 - 12.45812 - 13.024
13 - CM; Full red     - 13.773

14 - 13.80615 - CM; Ester red    - 14.110

16 - CM; C=C red - 14.570

17 - 14.60418 - 14.63819 - 14.93920 - 15.17021 - 15.356

22 - 15.496
23 - 17.369

24 - 17.703 25 - 18.852

min

pA040116-GC466-AGDC-LOVen #73 [manuallyCMHY39 GC_1

Table S8; entry 19. G-II catalyst; L1/Ru ratio = 1.5; T = 110 °C

12.6113.00 13.50 14.00 14.50 15.00 15.50 16.00 16.53-338
-200
0

200
400
600
800
1,000
1,200
1,337

1 - 3.5852 - 3.922 3 - 6.4664 - 6.664 5 - limonene - 8.0716 - 8.495

7 - dodecane - 10.509

8 - 10.903 9 - 11.78210 - 12.45711 - 12.73712 - 12.773

13 - CM; Full red     - 13.765

14 - CM; Ester red    - 14.109

15 - CM; C=C red - 14.558

16 - 14.93717 - 15.16818 - 15.350
19 - 15.487 20 - 17.366

21 - 17.702 22 - 18.849

min

pA040116-GC466-AGDC-LOVen #74 [manuallyCMHY40 GC_1
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Table S8; entry 20. G-II catalyst; L1/Ru ratio = 2.0; T = 110 °C

12.6113.00 13.50 14.00 14.50 15.00 15.50 16.00 16.53-338
-200
0

200
400
600
800
1,000
1,200
1,337

1 - 3.5882 - 3.925 3 - 6.4704 - 6.675 5 - limonene - 8.071
6 - dodecane - 10.507

7 - 10.908 8 - 11.7849 - 12.45910 - 12.73311 - 12.76412 - 12.794

13 - CM; Full red     - 13.753

14 - CM; Ester red    - 14.11115 - CM; C=C red - 14.54816 - CM product - 15.090
17 - 15.487

18 - 17.361 19 - 18.850

min

pA040116-GC466-AGDC-LOVen #75 [manuallyCMHY41 GC_1

Table S8; entry 21. G-II catalyst; L1/Ru ratio = 2.5; T = 110 °C

12.6113.00 13.50 14.00 14.50 15.00 15.50 16.00 16.53-338
-200
0

200
400
600
800
1,000
1,200
1,337

1 - 3.5822 - 3.927 3 - 6.470

4 - dodecane - 10.509

5 - 10.903

6 - 12.466

7 - 12.7348 - 12.7719 - 12.80510 - 13.024

11 - CM; Full red     - 13.763

12 - CM; Ester red    - 14.11313 - 15.170

14 - 15.499

15 - 18.852

min

pA040116-GC466-AGDC-LOVen #76 [manuallyCMHY42 GC_1
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Table S8; entry 22. G-II catalyst; L1/Ru ratio = 3.0; T = 110 °C

12.6113.00 13.50 14.00 14.50 15.00 15.50 16.00 16.53-338
-200
0

200
400
600
800
1,000
1,200
1,337

1 - 3.5842 - 3.927 3 - 6.469
4 - dodecane - 10.506

5 - 10.905
6 - 12.460

7 - 12.7378 - 12.7769 - 13.023
10 - CM; Full red     - 13.72711 - CM; Ester red    - 14.115

12 - 15.513

13 - 18.08414 - 18.850

min

pA040116-GC466-AGDC-LOVen #77 [manuallyCMHY43 GC_1
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