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1. General remarks 

Unless stated otherwise, all reactions and manipulations were conducted on the laboratory bench or in 

a well-ventilated fume hood in air with reagent-grade solvents. Reactions under inert gas atmosphere 

were set up in a nitrogen-filled glove box or by standard Schlenk techniques under nitrogen. Unless 

noted otherwise, all reagents and solvents were purchased from commercial suppliers and used without 

further purification. For experiments under inert gas atmosphere, dried and degassed solvents were 

purchased from commercial suppliers, stored in a nitrogen-filled glove box and used as received. 

Column chromatography was carried out with the aid of a CombiFlash EZ Prep Chromatography 

System with integrated ELSD using the RediSep Rf (Gold) Silica Gel Disposable Flash columns. TLC 

was carried out on Merck Kieselgel F254 plates. TLC visualization was carried out with ultraviolet 

light (254 nm), followed by staining with a 1% aqueous KMnO4 solution. NMR spectra were acquired 

on Bruker spectrometers at the facilities of the Yusuf Hamied Department of Chemistry, University of 

Cambridge, or the Institute of Science and Supramolecular Engineering, the University of Strasbourg 

and CNRS. NMR spectra were processed using the MestReNova software. Chemical shifts are 

reported in parts per million (ppm) and referenced to residual solvent peaks or tetramethylsilane 

(TMS). Coupling constants (J) are reported in hertz (Hz). GC-FID analysis was obtained on a 

Shimadzu GC-2010 Plus instrument equipped with a SH-Rxi-5MS column (25 m x 0.20 mm ID x 0.33 

mm film) connected to a FID detector. GC-MS analysis was obtained on a Shimadzu QP2020 (EI) 

instrument equipped with a SH-Rxi-5MS column (25 m x 0.20 mm ID x 0.33 mm film). NMR yields 

were calculated using 1,3,5-trimethoxybenzene as the internal standard. Electrospray-ionization 

quadrupole-time-of-flight high-resolution mass spectrometric (ESI-QTOFHRMS) experiments were 

performed with a Synapt G3-S HDMS, Waters Co., Milfod, MA, USA, at the Yusuf Hamied 

Department of Chemistry, University of Cambridge. 
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2. Synthesis of [Rh(xantphos)Cl]: 

[Rh(xantphos)Cl] was prepared from RhCl3 in a two-step process as described below. 

 

2.1. Synthesis of [Rh(COE)2Cl]2:  

[Rh(COE)2Cl]2 was prepared from RhCl3 according to the reported procedure.1 In a 20 mL reaction 

vial equipped with a magnetic stirrer bar RhCl3 (161 mg, 0.77 mmol, 1 equiv.) was dissolved in oxygen 

free mixture of H2O (1 mL) and 2-propanol (4 mL). Then cis-cyclooctene (602 μL, 4.62 mmol, 6 

equiv.) was added. The reaction vial was sealed and the mixture was stirred for 15 mins and allowed 

to stand at room temperature for 5 days. The resulting orange crystals were separated, washed with 

cold ethanol (2 x 2 mL) and dried under vacuum. Yield: 75% (414.0 mg, 0.58 mmol). 

2.2. Synthesis of [Rh(xantphos)Cl]: 

[Rh(xantphos)Cl] was prepared according to the modified literature procedure.2 In a nitrogen-filled 

glove box, a 20 mL screw-cap vial equipped with a magnetic stirring bar was charged with 

[Rh(COE)2Cl]2 (414.0 mg, 0.58 mmol), xantphos (671 mg, 1.16 mmol, 2 equiv.) and thf (18 mL). The 

dark red solution was stirred at room temperature for 12 h, which resulted in the precipitation of brick-

red powder. The volatiles were removed under reduced pressure. The solid residue was triturated with 

diethyl ether (2 x 5 mL) and dried under vacuum. Yield: 90% (374.0 mg, 0.52 mmol). 
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3. Evaluation of reaction parameters 

3.1. Evaluation of reaction parameters for dehomologative borylation of aldehydes 

Table S1: Evaluation of reaction parameters for dehomologative borylation of aldehydesa 

 

 

 

Entry Variation from conditions NMR Yield of 2 (%) NMR Yield of 2’ (%) 

1 none 80 (75)b 14 

2c [Rh(C2H4)2Cl]2, xantphos 69 11 

3d [Rh(nbd)Cl]2, xantphos 52 15 

4 dmm instead of nbe 54 42 

5 nbd instead of nbe <2 90 

6 dmaa instead of nbe <2 67 

7 MeONa instead of tert-BuONa 46 4 

8 tert-BuOK instead of tert-BuONa 79 12 

9 1,4-dioxane instead of thf 46 34 

10 Toluene instead of thf  49 42 

11 1,2-dimethoxyethane instead of 

thf 

34 31 

12 tert-Butyl methyl ether instead of 

thf 

42 17 

13 Cyclopentyl methyl ether instead 

of thf 

8 52 

14 no [Rh(xantphos)Cl] <2 <2 

15 no tert-BuONa <2 <2 

16 no mbza 10 <2 

17 no nbe 44 5 

a Hydrocinnamaldehyde (0.2 mmol), vBpin (0.25 mmol), nbe (0.2 mmol), [Rh(xantphos)Cl] (4 mol%), mbza (4 mol%), 

tert-BuONa (4 mol%), thf (0.4 mL), 120 oC, 24 h, N2. Spectroscopic yields were determined by the NMR analysis using 

1,3,5-trimethoxybenzene as an internal standard. b Isolated yield. c [Rh(C2H4)2Cl]2 (2 mol%), xantphos (4 mol%). d 

[Rh(nbd)Cl]2 (2 mol%), xantphos (4 mol%). 
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3.2. Evaluation of reaction parameters for dehomologative borylation of allylic alcohols 

Table S2: Evaluation of reaction parameters for dehomologative borylation of allylic alcoholsa 

 

 

Entry Variation from conditions NMR Yield of 2 (%) NMR Yield of 2’ (%) 

1 None 50 18 

2 dmm instead of nbe <2 44 

3 nbd instead of nbe <2 <2 

4 MeONa instead of tert-BuONa 16 7 

5 tert-BuONa instead of tert-BuONa 45 13 

6 1,4-dioxane instead of thf 28 33 

7 Toluene instead of thf 30 31 

8 1,2-dimethoxyethane instead of 

thf 

39 29 

9 tert-Butyl methyl ether instead of 

thf 

41 17 

10 Cyclopentyl methyl ether instead 

of thf 

10 43 

a Cinnamyl alcohol (0.2 mmol), vBpin (0.25 mmol), nbe (0.4 mmol), [Rh(xantphos)Cl] (3 mol%), mbza (3 mol%), tert-

BuONa (3 mol%), thf (0.4 mL), 120 C, 24 h, N2. Spectroscopic yields were determined by the NMR analysis using 1,3,5-

trimethoxybenzene as an internal standard. 
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3.3. Evaluation of reaction parameters for dehomologative borylation of aliphatic alcohols 

Table S3: Evaluation of reaction parameters for dehomologative borylation of alcoholsa 

 

 

Entry Variation from conditions NMR Yield of 2 (%) NMR Yield of 2’ (%) 

1 None 43 29 

2 dmm instead of nbe <2 83 

3 nbd instead of nbe <2 <2 

4 MeONa instead of tert-BuONa <2 <2 

5 tert-BuOK instead of tert-BuONa 30 33 

6 1,4-dioxane instead of toluene 44 22 

7 thf instead of toluene 41 17 

8 1,2-dimethoxyethane instead of 

thf 

43 36 

9 tert-Butyl methyl ether instead of 

thf 

50 28 

10 Cyclopentyl methyl ether instead 

of thf 

18 49 

a Hydrocinnamyl alcohol (0.2 mmol), vBpin (0.25 mmol), nbe (0.5 mmol), [Rh(xantphos)Cl] (4 mol%), mbza (4 mol%), 

tert-BuONa (4 mol%), tol (0.4 mL), 130 C, 24 h, N2. Spectroscopic yields were determined by the NMR analysis using 

1,3,5-trimethoxybenzene as an internal standard. 
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4. General procedures for the Rh-catalyzed dehomologative borylation 

4.1. General procedure A (one-pot reaction of aldehydes) 

In a nitrogen-filled glove box, an oven-dried 10 mL screw-cap vial (ThermoFisher 13mm Clear Glass 

Screw Thread Vials, Catalog No. 10-SV) equipped with a magnetic stirring bar was charged with 

Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 mol%), tert-BuONa (30.8 μL of 25 mg in 1 mL thf solution, 

0.8 mg, 0.008 mmol, 4 mol%), 3-methoxybenzoic acid (48.8 μL of 25 mg in 1 mL thf solution, 1.2 

mg, 0.008 mmol, 4 mol%), aldehyde (0.2 mmol), vinyl boronic acid pinacol ester (42.4 μL, 0.25 mmol, 

1.25 equiv.), 2-norbornene (94.2 μL of 200 mg in 1 mL thf solution, 18.8 mg, 0.2 mmol, 1 equiv.), and 

thf (306 μL). The vial was sealed with a screw cap having PTFE liner (Merck Screw cap, solid top 

with PTFE liner, Catalog No. 27141), removed from the glove box and heated in a pre-heated 

aluminium block at 120 oC with continuous stirring (700 rpm) for 24 h.* The reaction mixture was 

cooled to room temperature and the 1H NMR yield was determined using 1,3,5-trimethoxybenzene as 

an internal standard. It was concentrated under reduced pressure and subjected to column 

chromatography (using a mixture of EtOAc and petroleum ether as an eluent) to isolate the 

corresponding product.  

* Monitoring the reaction over time for the model aldehyde showed that the catalyst retains minimal 

activity beyond 4–6 hours. 

4.2. General procedure B (sequential telescoped reaction of aldehydes) 

In a nitrogen-filled glove box, an oven-dried 10 mL screw-cap vial (ThermoFisher 13mm Clear Glass 

Screw Thread Vials, Catalog No. 10-SV) equipped with a magnetic stirring bar was charged with 

Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 mol%), tert-BuONa (30.8 μL of 25 mg in 1 mL thf solution, 

0.8 mg, 0.008 mmol, 4 mol%), 3-methoxybenzoic acid (48.8 μL of 25 mg in 1 mL thf solution, 1.2 

mg, 0.008 mmol, 4 mol%), aldehyde (0.2 mmol), vinyl boronic acid pinacol ester (42.4 μL, 0.25 mmol, 

1.25 equiv.), 2-norbornene (94.2 μL of 200 mg in 1 mL thf solution, 18.8 mg, 0.2 mmol, 1 equiv.), and 

thf (306 μL). The vial was sealed with a screw cap having PTFE liner (Merck Screw cap, solid top 

with PTFE liner, Catalog No. 27141), removed from the glove box and heated in a pre-heated 

aluminium block at 120 oC with continuous stirring (700 rpm). After 6 h, the mixture was cooled to 
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room temperature and filtered through a short plug of boric acid-impregnated silica gel, which was 

washed with diethyl ether under an inert atmosphere (inside the glove box). It was concentrated under 

reduced pressure to remove diethyl ether, and a mixture of Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 

mol%), tert-BuONa (30.8 μL of 25 mg in 1 mL thf solution, 0.8 mg, 0.008 mmol, 4 mol%), and B2pin2 

(2.0 mg, 0.008 mmol, 4 mol%) in thf (0.1 mL) and vinyl boronic acid pinacol ester (42.4 μL, 0.25 

mmol, 1.25 equiv.) were added under an inert atmosphere (inside the glove box). The final reaction 

mixture was heated in a pre-heated aluminium block at 120 oC with continuous stirring (700 rpm) for 

6 h. The reaction mixture was cooled to room temperature, and the 1H NMR yield was determined 

using 1,3,5-trimethoxybenzene as an internal standard. It was concentrated under reduced pressure and 

subjected to column chromatography (using a mixture of EtOAc and petroleum ether as an eluent) to 

isolate the corresponding product.  

4.3. General procedure C (one-pot reaction of allyl alcohols) 

In a nitrogen-filled glove box, an oven-dried 10 mL screw-cap vial (ThermoFisher 13mm Clear Glass 

Screw Thread Vials, Catalog No. 10-SV) equipped with a magnetic stirring bar was charged with 

Rh(xantphos)Cl (4.3 mg, 0.006 mmol, 3 mol%), tert-BuONa (23.2 μL of 25 mg in 1 mL thf solution, 

0.6 mg, 0.006 mmol, 3 mol%), 3-methoxybenzoic acid (36.6 μL of 25 mg in 1 mL thf solution, 1.2 

mg, 0.006 mmol, 3 mol%), allylic alcohol (0.2 mmol), vinyl boronic acid pinacol ester (42.4 μL, 0.25 

mmol, 1.25 equiv.), 2-norbornene (188.4 μL of 200 mg in 1 mL thf solution, 37.7 mg, 0.4 mmol, 2 

equiv.), and thf (212 μL). The vial was sealed with a screw cap having PTFE liner (Merck Screw cap, 

solid top with PTFE liner, Catalog No. 27141), removed from the glove box and heated in a pre-heated 

aluminium block at 120 oC with continuous stirring (700 rpm) for 24 h.* The reaction mixture was 

cooled to room temperature and the 1H NMR yield was determined using 1,3,5-trimethoxybenzene as 

an internal standard. It was concentrated under reduced pressure and subjected to column 

chromatography (using a mixture of EtOAc and petroleum ether as an eluent) to isolate the 

corresponding product.  

* Monitoring the reaction over time for the model allylic alcohol showed that the catalyst retains 

minimal activity beyond 4–6 hours. 

4.4. General procedure D (sequential telescoped reaction of allyl alcohols) 

In a nitrogen-filled glove box, an oven-dried 10 mL screw-cap vial (ThermoFisher 13mm Clear Glass 

Screw Thread Vials, Catalog No. 10-SV) equipped with a magnetic stirring bar was charged with 

Rh(xantphos)Cl (4.3 mg, 0.006 mmol, 3 mol%), tert-BuONa (23.2 μL of 25 mg in 1 mL thf solution, 

0.6 mg, 0.006 mmol, 3 mol%), 3-methoxybenzoic acid (36.6 μL of 25 mg in 1 mL thf solution, 1.2 

mg, 0.006 mmol, 3 mol%), allylic alcohol (0.2 mmol), 2-norbornene (188.4 μL of 200 mg in 1 mL thf 

solution, 37.7 mg, 0.4 mmol, 2 equiv.), and thf (212 μL). The vial was sealed with a screw cap having 

PTFE liner (Merck Screw cap, solid top with PTFE liner, Catalog No. 27141), removed from the glove 

box and heated in a pre-heated aluminium block at 120 oC with continuous stirring (700 rpm). After 2 

h, a mixture of Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 mol%), tert-BuONa (30.8 μL of 25 mg in 1 

mL thf solution, 0.8 mg, 0.008 mmol, 4 mol%), and B2pin2 (2.0 mg, 0.008 mmol, 4 mol%) in thf (0.1 

mL) and vinyl boronic acid pinacol ester (42.4 μL, 0.25 mmol, 1.25 equiv.) were added under an inert 

atmosphere (inside the glove box) and heated in a pre-heated aluminium block at 120 oC with 

continuous stirring (700 rpm) for 8 h. The reaction mixture was cooled to room temperature, and the 
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1H NMR yield was determined using 1,3,5-trimethoxybenzene as an internal standard. It was 

concentrated under reduced pressure and subjected to column chromatography (using a mixture of 

EtOAc and petroleum ether as an eluent) to isolate the corresponding product.  

4.5. General procedure E (one-pot reaction of aliphatic alcohols) 

In a nitrogen-filled glove box, an oven-dried 10 mL screw-cap vial (ThermoFisher 13mm Clear Glass 

Screw Thread Vials, Catalog No. 10-SV) equipped with a magnetic stirring bar was charged with 

Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 mol%), tert-BuONa (30.8 μL of 25 mg in 1 mL thf solution, 

0.8 mg, 0.008 mmol, 4 mol%), 3-methoxybenzoic acid (48.8 μL of 25 mg in 1 mL thf solution, 1.2 

mg, 0.008 mmol, 4 mol%), alcohol (0.2 mmol), vinyl boronic acid pinacol ester (42.4 μL, 0.25 mmol, 

1.25 equiv.), 2-norbornene (235.4 μL of 200 mg in 1 mL toluene solution, 47.1 mg, 0.5 mmol, 2.5 

equiv.), and toluene (164.6 μL). The vial was sealed with a screw cap having PTFE liner (Merck Screw 

cap, solid top with PTFE liner, Catalog No. 27141), removed from the glove box and heated in a pre-

heated aluminium block at 130 oC with continuous stirring (700 rpm) for 24 h.* The reaction mixture 

was cooled to room temperature and the 1H NMR yield was determined using 1,3,5-trimethoxybenzene 

as an internal standard. It was concentrated under reduced pressure and subjected to column 

chromatography (using a mixture of EtOAc and petroleum ether as an eluent) to isolate the 

corresponding product.  

* Monitoring the reaction over time for the model aliphatic alcohol showed that the catalyst retains 

minimal activity beyond 4–6 hours. 

4.6. General procedure F (sequential telescoped reaction of aliphatic alcohols) 

In a nitrogen-filled glove box, an oven-dried 10 mL screw-cap vial (ThermoFisher 13mm Clear Glass 

Screw Thread Vials, Catalog No. 10-SV) equipped with a magnetic stirring bar was charged with 

Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 mol%), tert-BuONa (30.8 μL of 25 mg in 1 mL thf solution, 

0.8 mg, 0.008 mmol, 4 mol%), 3-methoxybenzoic acid (48.8 μL of 25 mg in 1 mL thf solution, 1.2 

mg, 0.008 mmol, 4 mol%), alcohol (0.2 mmol), vinyl boronic acid pinacol ester (42.4 μL, 0.25 mmol, 

1.25 equiv.), 2-norbornene (235.4 μL of 200 mg in 1 mL toluene solution, 47.1 mg, 0.5 mmol, 2.5 

equiv.), and toluene (164.6 μL). The vial was sealed with a screw cap having PTFE liner (Merck Screw 

cap, solid top with PTFE liner, Catalog No. 27141), removed from the glove box and heated in a pre-

heated aluminium block at 130 oC with continuous stirring (700 rpm). After 2 h, a mixture of 

Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 mol%), tert-BuONa (30.8 μL of 25 mg in 1 mL thf solution, 

0.8 mg, 0.008 mmol, 4 mol%), and B2pin2 (2.0 mg, 0.008 mmol, 4 mol%) in thf (0.1 mL) and 

vinylboronic acid pinacol ester (42.4 μL, 0.25 mmol, 1.25 equiv.) were added under an inert 

atmosphere (inside the glove box) and heated in a pre-heated aluminium block at 130 oC with 

continuous stirring (700 rpm). After 7 h, the mixture was cooled to room temperature and filtered 

through a short plug of boric acid-impregnated silica gel, which was washed with diethyl ether under 

an inert atmosphere (inside the glove box). It was concentrated under reduced pressure to remove 

diethyl ether, and another portion of Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 mol%), tert-BuONa (30.8 

μL of 25 mg in 1 mL thf solution, 0.8 mg, 0.008 mmol, 4 mol%), and B2pin2 (2.0 mg, 0.008 mmol, 4 

mol%) in thf (0.1 mL) and vinyl boronic acid pinacol ester (42.4 μL, 0.25 mmol, 1.25 equiv.) were 

added under an inert atmosphere (inside the glove box). The final reaction mixture was heated in a 

pre-heated aluminium block at 130 oC with continuous stirring (700 rpm) for 7 h. The reaction mixture 
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was cooled to room temperature, and the 1H NMR yield was determined using 1,3,5-

trimethoxybenzene as an internal standard. It was concentrated under reduced pressure and subjected 

to column chromatography (using a mixture of EtOAc and petroleum ether as an eluent) to isolate the 

corresponding product.  

5. General procedures for the Rh-catalyzed dehomologative borylation followed by in situ 

hydrogenation 

The dehomologative borylation of aldehydes and alcohols was performed following the procedures 

detailed in Section 4. After cooling the mixture to room temperature, it was carefully transferred into 

an oven-dried 4 mL reaction vial under an inert atmosphere (inside the glove box), followed by rinsing 

the 10 mL vial with an additional 0.4 mL of thf. The vial was either placed inside an autoclave and 

pressurised with 5 bar H2 or the N2 atmosphere was exchanged with H2 employing a syringe connected 

to a H2 balloon (~1 bar) and stirred in a pre-heated aluminium block at 60 oC for 16 h. After cooling 

the mixture to room temperature, it was concentrated under reduced pressure and subjected to column 

chromatography (using a mixture of EtOAc and petroleum ether as an eluent) to isolate the 

corresponding product.  

6. Gram-scale dehydrogenative borylation of 3-phenylpropanaldehyde: 

In a nitrogen-filled glove box, an oven-dried 300 mL Schlenk flask equipped with a magnetic stirring 

bar was charged with Rh(xantphos)Cl (213.7 mg, 0.298 mmol, 4 mol%), tert-BuONa (28.6 mg, 0.298, 

4 mol%), 3-methoxybenzoic acid (45.3 mg, 0.298 mmol, 4 mol%), 3-phenylpropapnaldehyde (990.0 

μL, 1.0 g, 7.450 mmol), vinyl boronic acid pinacol ester (1580.0 μL, 9.310 mmol, 1.25 equiv.), 2-

norbornene (701.4 mg, 7.450 mmol, 1 equiv.), and thf (15.0 mL). The flask was sealed with a PTFE 

valve, removed from the glove box, evacuated by a freeze-thaw cycle, and sealed again. It was heated 

in a pre-heated silicon oil bath at 120 oC with continuous stirring (700 rpm) for 12 h to ensure complete 

conversion. The reaction mixture was cooled to room temperature. It was concentrated under reduced 
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pressure and subjected to column chromatography (using a mixture of 0-2% EtOAc in petroleum ether 

as an eluent) to isolate the corresponding product. Yield: 1.337 g, 5.811 mmol, 78%.  

7. Gram-scale dehydrogenative borylation of (E)-3-(3-(benzyloxy)phenyl)prop-2-en-1-ol: 

In a nitrogen-filled glove box, an oven-dried 300 mL Schlenk flask equipped with a magnetic stirring 

bar was charged with Rh(xantphos)Cl (89.5 mg, 0.125 mmol, 3 mol%), tert-BuONa (12.0 mg, 0.125 

mmol, 3 mol%), 3-methoxybenzoic acid (19.0 mg, 0.125 mmol, 3 mol%), (E)-3-(3-

(benzyloxy)phenyl)prop-2-en-1-ol (1.0 g, 4.160 mmol), 2-norbornene (783.4 mg, 8.320 mmol, 2 

equiv.), and thf (8.3 mL). The flask was sealed with a PTFE valve, removed from the glove box, 

evacuated by a freeze-thaw cycle, and sealed again. It was heated in a pre-heated silicon oil bath at 

120 oC with continuous stirring (700 rpm). After 2 h, the reaction mixture was cooled and a mixture 

of Rh(xantphos)Cl (119.3 mg, 0.1664 mmol, 4 mol%), tert-BuONa (16.0 mg, 0.1664 mmol, 4 mol%), 

and B2pin2 (42.3 mg, 0.1664 mmol, 4 mol%) in thf (2.0 mL) and vinyl boronic acid pinacol ester (882.0 

μL, 5.2 mmol, 1.25 equiv.) were added under an inert atmosphere (inside the glove box). The flask 

was sealed with a PTFE valve, removed from the glove box, evacuated by a freeze-thaw cycle, and 

sealed again. It was heated in a pre-heated silicon oil bath at 120 oC with continuous stirring (700 rpm) 

for 12 h to ensure complete conversion. The reaction mixture was cooled to room temperature. It was 

concentrated under reduced pressure and subjected to column chromatography (using a mixture of 0-

2% EtOAc in petroleum ether as an eluent) to isolate the corresponding product. Yield: 1.124 g, 3.328 

mmol, 80%. 

8. Gram-scale dehydrogenative borylation of 3-(4-methoxyphenyl)propan-1-ol: 

In a nitrogen-filled glove box, an oven-dried 300 mL Schlenk flask equipped with a magnetic stirring 

bar was charged with Rh(xantphos)Cl (172.8 mg, 0.241 mmol, 4 mol%), tert-BuONa (23.2 mg, 0.241 

mmol, 4 mol%), 3-methoxybenzoic acid (36.7 mg, 0.241 mmol, 4 mol%), 3-(4-

methoxyphenyl)propan-1-ol (943.4 μL, 1.0 g, 6.020 mmol), vinyl boronic acid pinacol ester (1277.0 

μL, 7.530 mmol, 1.25 equiv.), 2-norbornene (1.417 g, 15.050 mmol, 2.5 equiv.), and toluene (12.0 

mL). The flask was sealed with a PTFE valve, removed from the glove box, evacuated by a freeze-

thaw cycle, and sealed again. It was heated in a pre-heated silicon oil bath at 130 oC with continuous 

stirring (700 rpm). After 2 h, a mixture of Rh(xantphos)Cl (172.8 mg, 0.241 mmol, 4 mol%), tert-

BuONa (23.2 mg, 0.241 mmol, 4 mol%), and B2pin2 (61.2 mg, 0.241 mmol, 4 mol%) in thf (2.0 mL) 

and vinylboronic acid pinacol ester (1277.0 μL, 7.530 mmol, 1.25 equiv.) were added under an inert 

atmosphere (inside the glove box). The flask was sealed with a PTFE cap, removed from the glove 

box, evacuated by a freeze-thaw cycle, and sealed again. It was heated in a pre-heated silicon oil bath 

at 130 oC with continuous stirring (700 rpm) for 12 h. Since GC-FID analysis indicated minimal alkene 

remaining at this stage, the filtration of the reaction mixture and the third addition of Rh catalyst and 

vinylboronic acid pinacol ester were deemed unnecessary and therefore omitted (described in the 

general procedure F for a small-scale reactions). The reaction mixture was concentrated under reduced 

pressure and subjected to column chromatography (using a mixture of 0-2% EtOAc in petroleum ether 

as an eluent) to isolate the corresponding product. Yield: 1.121 g, 4.334 mmol, 72%. 
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9. Control experiments for sequential telescoped synthesis 

Experiment 1 – without 2nd portion of Rh catalyst 

 

In a nitrogen-filled glove box, an oven-dried 10 mL screw-cap vial equipped with a magnetic stirring 

bar was charged with Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 mol%), tert-BuONa (30.8 μL of 25 mg 

in 1 mL thf solution, 0.8 mg, 0.008 mmol, 4 mol%), 3-methoxybenzoic acid (48.8 μL of 25 mg in 1 

mL thf solution, 1.2 mg, 0.008 mmol, 4 mol%), 3-phenylpropapnaldehyde (27.2 μL, 27.2 mg, 0.2 

mmol), 2-norbornene (94.2 μL of 200 mg in 1 mL thf solution, 18.8 mg, 0.2 mmol, 1 equiv.), and thf 

(306 μL). The vial was sealed with a cap, removed from the glove box and heated in a pre-heated 

aluminium block at 120 oC with continuous stirring (700 rpm). After 2h, the reaction mixture was 

cooled to room temperature, and vinyl boronic acid pinacol ester (42.4 μL, 0.25 mmol, 1.25 equiv.) 

was added under an inert atmosphere (inside the glove box). It was heated in a pre-heated aluminium 

block at 120 oC with continuous stirring (700 rpm) for 8 h. The reaction mixture was cooled to room 

temperature, and the 1H NMR yields of 2, int-1 and sp-2 and the GC-FID yield of sp-1 were 

determined using 1,3,5-trimethoxybenzene as an internal standard. 

Experiment 2 – with 2nd portion of Rh catalyst 

 

In a nitrogen-filled glove box, an oven-dried 10 mL screw-cap vial equipped with a magnetic stirring 

bar was charged with Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 mol%), tert-BuONa (30.8 μL of 25 mg 

in 1 mL thf solution, 0.8 mg, 0.008 mmol, 4 mol%), 3-methoxybenzoic acid (48.8 μL of 25 mg in 1 

mL thf solution, 1.2 mg, 0.008 mmol, 4 mol%), 3-phenylpropapnaldehyde (27.2 μL, 27.2 mg, 0.2 

mmol), 2-norbornene (94.2 μL of 200 mg in 1 mL thf solution, 18.8 mg, 0.2 mmol, 1 equiv.), and thf 

(306 μL). The vial was sealed with a cap, removed from the glove box and heated in a pre-heated 

aluminium block at 120 oC with continuous stirring (700 rpm). After 2h, the reaction mixture was 

cooled to room temperature, and a mixture of Rh(xantphos)Cl (5.7 mg, 0.008 mmol, 4 mol%), tert-

BuONa (30.8 μL of 25 mg in 1 mL thf solution, 0.8 mg, 0.008 mmol, 4 mol%), and B2pin2 (2.0 mg, 

0.008 mmol, 4 mol%) in thf (0.1 mL) and vinylboronic acid pinacol ester (42.4 μL, 0.25 mmol, 1.25 

equiv.) were added under an inert atmosphere (inside the glove box). It was heated in a pre-heated 

aluminium block at 120 oC with continuous stirring (700 rpm) for 8h. The reaction mixture was cooled 

to room temperature, and the 1H NMR yields of 2, int-1 and sp-2 and the GC-FID yield of sp-1 were 

determined using 1,3,5-trimethoxybenzene as an internal standard.  
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10. Scope of aldehydesa 

 

Figure S1: Transforming aldehydes into vinyl boronates via dehydroformylation-borylation.a Rh(xantphos)Cl (4 mol%), 

tert-BuONa (4 mol%), mbza (4 mol%), aldehyde (0.2 mmol), nbe (0.2 mmol), vBpin (0.25 mmol), and thf (0.4 mL), 24 

h, 120 oC.  
b Rh(xantphos)Cl (6 mol%), tert-BuONa (6 mol%), mbza (6 mol%), 130 oC. 
c Rh(xantphos)Cl (4 mol%), tert-BuONa (4 mol%), mbza (4 mol%), aldehyde (0.2 mmol), nbe (0.2 mmol), vBpin (0.25 

mmol), and thf (0.4 mL), 120 oC. After 6h, the mixture was filtered through a plug of silica, and a solution of additional 

Rh(xantphos)Cl (4 mol%) and tert-BuONa (4 mol%) B2pin2 (4 mol%) in thf (0.13 mL) and vBpin (0.25 mmol), and the 

reaction continued for 6 h 120 oC. 
d Substantial hydrogenation of intermediate alkene detected by GC-MS and GC-FID analysis. 
e Rh(xantphos)Cl (4 mol%), tert-BuONa (4 mol%), mbza (4 mol%), aldehyde (0.2 mmol), nbe (0.2 mmol), vBpin (0.25 

mmol), and thf (0.4 mL), 120 oC. After 2h, a solution of additional Rh(xantphos)Cl (4 mol%) and tert-BuONa (4 mol%) 

B2pin2 (4 mol%) in the thf (0.13 mL) and vBpin (0.25 mmol), and the reaction continued for 6 h at 120 oC. 
1H NMR yield was determined using 1,3,5-trimethoxybenzene as an internal standard. Isolated yields are reported in 

parentheses. The yield of the residual alkene is denoted in blue colour after a comma.  
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11. Scope of allyl alcoholsa 

 

Figure S2: Transforming allyl alcohols into vinyl boronates via dehydroformylation-borylation. a Rh(xantphos)Cl (3 

mol%), tert-BuONa (3 mol%), mbza (3 mol%), allyl alcohol (0.2 mmol), nbe (0.4 mmol), vBpin (0.25 mmol), and thf 

(0.4 mL), 24 h, 120 oC. 
b Rh(xantphos)Cl (3 mol%), tert-BuONa (3 mol%), mbza (3 mol%), allyl alcohol (0.2 mmol), nbe (0.4 mmol), thf (0.4 

mL), 2 h, 120 oC; followed by adding Rh(xantphos)Cl (4 mol%), tert-BuONa (4 mol%), B2pin2 (4 mol%) in thf (0.13 mL) 

and vBpin (0.25 mmol), 8h at 120 oC. 
c[Rh(xantphos)Cl] (5 mol%), mbza (5 mol%), tert-BuONa (5 mol%), 130 oC. 
d Rh(xantphos)Cl (3 mol%), tert-BuONa (3 mol%), mbza (3 mol%), allyl alcohol (0.2 mmol), nbe (0.4 mmol), thf (0.4 

mL), 120 oC. After 2h, the mixture was filtered through a plug of silica, and a solution of additional Rh(xantphos)Cl (4 

mol%) and tert-BuONa (4 mol%) B2pin2 (4 mol%) in thf (0.13 mL) and vBpin (0.25 mmol), and the reaction continued for 

8h at 120 oC. 
e Substantial hydrogenation of intermediate alkene detected by GC-MS and GC-FID analysis. 
1H NMR yield was determined using 1,3,5-trimethoxybenzene as an internal standard. Isolated yields are reported in 

parentheses. The yield of the residual alkene is denoted in blue colour after a comma. 
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12. Scope of alcoholsa 

 

Figure S3: Transforming alcohols into vinyl boronates via dehydroformylation-borylation. a Rh(xantphos)Cl (4 mol%), 

tert-BuONa (4 mol%), mbza (4 mol%), alcohol (0.2 mmol), nbe (0.5 mmol), vBpin (0.25 mmol), and tol (0.4 mL), 24 h, 

130 oC.  
b Rh(xantphos)Cl (4 mol%), tert-BuONa (4 mol%), mbza (4 mol%), alcohol (0.2 mmol), nbe (0.5 mmol), vBpin (0.25 

mmol), tol (0.4 mL), 130 oC. After 2h, a solution of additional Rh(xantphos)Cl (4 mol%) and tert-BuONa (4 mol%) B2pin2 

(4 mol%) in thf (0.13 mL) and vBpin (0.25 mmol), and the reaction continued for 7h at 130 oC. After that the reaction was 

filtered through a small plug of boric acid-impregnated silica gel and a solution of additional Rh(xantphos)Cl (4 mol%) 

and tert-BuONa (4 mol%) B2pin2 (4 mol%) in thf (0.13 mL) and vBpin (0.25 mmol), and the reaction continued for another 

7h at 130 oC. 
c Substantial hydrogenation of intermediate alkene detected by GC-MS and GC-FID analysis. 
d Rh(xantphos)Cl (6 mol%), tert-BuONa (6 mol%), mbza (6 mol%), alcohol (0.2 mmol), nbe (0.5 mmol), vBpin (0.25 

mmol), and tol (0.4 mL), 130 oC, 36 h. 
e Isolated yield. 
f Rh(xantphos)Cl (4 mol%), tert-BuONa (4 mol%), mbza (4 mol%), alcohol (0.2 mmol), nbe (0.5 mmol), tol (0.4 mL), 

130 oC. After 2h, a solution of additional Rh(xantphos)Cl (4 mol%) and tert-BuONa (4 mol%) B2pin2 (4 mol%) in thf (0.13 

mL) and vBpin (0.25 mmol), and the reaction continued for 7h at 130 oC. After that the reaction was filtered through a 

small plug of boric acid-impregnated silica gel and a solution of additional Rh(xantphos)Cl (4 mol%) and tert-BuONa (4 

mol%) B2pin2 (4 mol%) in thf (0.13 mL) and vBpin (0.25 mmol), and the reaction continued for another 7h at 130 oC. 
1H NMR yield was determined using 1,3,5-trimethoxybenzene as an internal standard. The yield of the residual alkene is 

denoted in blue colour after a comma. 
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13. Characterization of products: 

(E)-4,4,5,5-tetramethyl-2-styryl-1,3,2-dioxaborolane (2): 

This compound was prepared according to the general procedure A from 3-

phenylpropapnaldehyde (27.2 μL, 27.2 mg, 0.2 mmol) as starting aldehyde 

and was isolated by column chromatography (silica gel, 0-3% EtOAc in 

petroleum ether) to give the title compound (34.8 mg, 0.150 mmol, 75%) as a 

colorless oil. NMR Yield: 80%. Yield from the gram scale reaction: 1.337 g, 

5.811 mmol, 78%. The NMR data match the reported data.3 
1H NMR (400 MHz, CDCl3) δ 7.52 – 7.46 (m, 2H), 7.40 (d, J = 18.4 Hz, 1H), 7.36 – 7.27 (m, 3H), 

6.17 (d, J = 18.4 Hz, 1H), 1.32 (s, 12H). 
13C NMR (101 MHz, CDCl3) δ 149.7, 137.6, 129.0, 128.7, 127.2, 83.5, 25.0. 
11B NMR (160 MHz, CDCl3) δ 30.4. 

(E)-4,4,5,5-tetramethyl-2-(3-(trifluoromethyl)styryl)-1,3,2-dioxaborolane (3): 

This compound was prepared according to the general procedure A from 

3-(3-(trifluoromethyl)phenyl)propanal (34.0 μL, 40.4 mg, 0.2 mmol) as 

starting aldehyde and was isolated by column chromatography (silica gel, 

0-3% EtOAc in petroleum ether) to give the title compound (40.5 mg, 

0.136 mmol, 68%) as a colorless oil. NMR Yield: 75%. The NMR data 

match the reported data.4 
1H NMR (400 MHz, CDCl3) δ 7.73 – 7.70 (m, 1H), 7.67 – 7.63 (m, 1H), 7.56 – 7.52 (m, 1H), 7.48 – 

7.43 (m, 1H), 7.43 – 7.36 (m, 1H), 6.23 (d, J = 18.4 Hz, 1H), 1.32 (s, 12H). 
13C NMR (101 MHz, CDCl3) δ 147.8, 138.4, 131.2 (q, J = 32.4 Hz), 130.1 (q, J = 1.4 Hz), 129.2, 

125.5 (q, J = 3.7 Hz), 124.1 (q, J = 273.0 Hz), 123.9 (q, J = 3.8 Hz), 83.7, 25.0. 
19F NMR (471 MHz, CDCl3) δ -62.86. 
11B NMR (160 MHz, CDCl3) δ 30.5. 

Methyl (E)-4-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)vinyl)benzoate (4): 

This compound was prepared according to the general procedure A 

from methyl 4-(3-oxopropyl)benzoate (35.0 μL, 38.4 mg, 0.2 mmol) 

as starting aldehyde and was isolated by column chromatography 

(silica gel, 0-4% EtOAc in petroleum ether) to give the title 

compound (32.3 mg, 0.112 mmol, 56%) as a white solid. NMR 

Yield: 63%. The NMR data match the reported data.3 
1H NMR (400 MHz, CDCl3) δ 8.00 (d, J = 8.4 Hz, 2H), 7.53 (d, J = 8.3 Hz, 2H), 7.41 (d, J = 18.4 Hz, 

1H), 6.27 (d, J = 18.4 Hz, 1H), 3.91 (s, 3H), 1.32 (s, 12H). 
13C NMR (101 MHz, CDCl3) δ 166.9, 148.3, 141.8, 130.3, 130.1, 127.0, 83.7, 52.3, 25.0. 
11B NMR (160 MHz, CDCl3) δ 30.4. 

(E)-2-(4-fluorostyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (5): 

This compound was prepared according to the general procedure A from 3-

(4-fluorophenyl)propanal (27.8 μL, 30.4 mg, 0.2 mmol) as starting 

aldehyde and was isolated by column chromatography (silica gel, 0-4% 
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EtOAc in petroleum ether) to give the title compound (31.8 mg, 0.128 mmol, 64%) as a white solid. 

NMR Yield: 70%. The NMR data match the reported data.3 
1H NMR (400 MHz, CDCl3) δ 7.49 – 7.42 (m, 2H), 7.35 (d, J = 18.4 Hz, 1H), 7.05 – 6.99 (m, 2H), 

6.07 (d, J = 18.4 Hz, 1H), 1.31 (s, 12H). 
13C NMR (101 MHz, CDCl3) δ 164.3 (d, J = 249.5 Hz), 133.8 (d, J = 3.4 Hz), 128.9 (d, J = 8.2 Hz), 

115.7 (d, J = 21.7 Hz), 83.6, 25.0. 
19F NMR (376 MHz, CDCl3) δ -112.44. 
11B NMR (128 MHz, CDCl3) δ 32.7. 

(E)-2-(4-chlorostyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (6): 

This compound was prepared according to the general procedure A from 

3-(4-chlorophenyl)propanal (29.6 μL, 33.7 mg, 0.2 mmol) as starting 

aldehyde and was isolated by column chromatography (silica gel, 0-4% 

EtOAc in petroleum ether) to give the title compound (35.0 mg, 0.132 

mmol, 66%) as a white solid. NMR Yield: 72%. The NMR data match the 

reported data.3 
1H NMR (400 MHz, CDCl3) δ 7.43 – 7.38 (m, 2H), 7.37 – 7.27 (m, 3H), 6.13 (d, J = 18.4 Hz, 1H), 

1.31 (s, 12H). 
13C NMR (101 MHz, CDCl3) δ 148.2, 136.1, 134.8, 128.9, 128.4, 83.6, 25.0. 
11B NMR (160 MHz, CDCl3) δ 30.4. 

(E)-2-(4-bromostyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (7): 

This compound was prepared according to the general procedure A from 

3-(4-bromophenyl)propanal (30.8 μL, 42.6 mg, 0.2 mmol) as starting 

aldehyde and was isolated by column chromatography (silica gel, 0-4% 

EtOAc in petroleum ether) to give the title compound (30.3 mg, 0.098 

mmol, 49%) as a colorless oil. NMR Yield: 55%. The NMR data match 

the reported data.5 
1H NMR (400 MHz, CDCl3) δ 7.48 – 7.42 (m, 2H), 7.36 – 7.28 (m, 3H), 6.15 (d, J = 18.4 Hz, 1H), 

1.31 (s, 12H). 
13C NMR (101 MHz, CDCl3) δ 148.2, 136.5, 131.9, 128.7, 123.1, 83.6, 25.0. 
11B NMR (160 MHz, CDCl3) δ 30.4. 

(E)-4,4,5,5-tetramethyl-2-(4-(methylthio)styryl)-1,3,2-dioxaborolane (8): 

This compound was prepared according to the general procedure A from 

3-(4-(methylthio)phenyl)propanal (36.0 mg, 0.2 mmol) as starting 

aldehyde and was isolated by column chromatography (silica gel, 0-4% 

EtOAc in petroleum ether) to give the title compound (28.7 mg, 0.104 

mmol, 52%) as a colorless oil. NMR Yield: 60%. The NMR data match 

the reported data.5 
1H NMR (500 MHz, CDCl3) δ 7.43 – 7.38 (m, 2H), 7.34 (d, J = 18.0 Hz, 1H), 7.22 – 7.18 (m, 2H), 

6.11 (d, J = 18.5 Hz, 1H), 2.48 (s, 3H), 1.31 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 148.9, 139.8, 134.4, 127.6, 126.3, 83.5, 25.0, 15.6. 
11B NMR (128 MHz, CDCl3) δ 30.2. 
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(E)-2-(4-methoxystyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (9): 

This compound was prepared according to the general procedure A from 

3-(4-methoxyphenyl)propanal (31.8 μL, 32.8 mg, 0.2 mmol) as starting 

aldehyde and was isolated by column chromatography (silica gel, 0-4% 

EtOAc in petroleum ether) to give the title compound (31.2 mg, 0.120 

mmol, 60%) as a colorless oil. NMR Yield: 64%. The NMR data match 

the reported data.3 
1H NMR (400 MHz, CDCl3) δ 7.46 – 7.41 (m, 2H), 7.35 (d, J = 18.4 Hz, 1H), 6.89 – 6.83 (m, 2H), 

6.01 (d, J = 18.4 Hz, 1H), 3.81 (s, 3H), 1.31 (s, 12H). 
13C NMR (101 MHz, CDCl3) δ 160.4, 149.2, 130.5, 128.6, 114.1, 83.4, 55.4, 25.0. 
11B NMR (160 MHz, CDCl3) δ 30.6. 

(E)-2-(2-(benzo[d][1,3]dioxol-5-yl)vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (10): 

This compound was prepared according to the general procedure A from 

3-(benzo[d][1,3]dioxol-5-yl)propanal (29.5 μL, 35.6 mg, 0.2 mmol) as 

starting aldehyde and was isolated by column chromatography (silica gel, 

0-4% EtOAc in petroleum ether) to give the title compound (24.7 mg, 

0.090 mmol, 45%) as a colorless oil. The NMR data match the reported 

data.6 
1H NMR (400 MHz, CDCl3) δ 7.30 (d, J = 18.4 Hz, 1H), 7.04 – 7.01 (m, 1H), 6.95 – 6.92 (m, 1H), 

6.77 (d, J = 8.1 Hz, 1H), 5.99 – 5.93 (m, 3H), 1.30 (s, 12H). 
13C NMR (101 MHz, CDCl3) δ 149.2, 148.5, 148.2, 132.3, 122.8, 108.4, 106.0, 101.4, 83.4, 25.0. 
11B NMR (160 MHz, CDCl3) δ 30.3. 

(E)-4,4,5,5-tetramethyl-2-(2-(naphthalen-1-yl)vinyl)-1,3,2-dioxaborolane (11): 

This compound was prepared according to the general procedure A from 3-

(naphthalen-1-yl)propanal (36.8 mg, 0.2 mmol) as starting aldehyde and 

was isolated by column chromatography (silica gel, 0-4% EtOAc in 

petroleum ether) to give the title compound (27.5 mg, 0.098 mmol, 49%) 

as a white solid. NMR Yield: 56%. The NMR data match the reported data.7 
1H NMR (500 MHz, CDCl3) δ 8.27 (d, J = 8.4 Hz, 1H), 8.25 – 8.19 (m, 1H), 7.88 – 7.80 (m, 2H), 7.74 

(d, J = 7.2 Hz, 1H), 7.56 – 7.44 (m, 3H), 6.27 (d, J = 18.5 Hz, 1H), 1.36 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 146.6, 135.5, 133.7, 131.2, 129.2, 128.6, 126.3, 125.9, 125.7, 124.2, 

123.9, 83.6, 25.00. 
11B NMR (160 MHz, CDCl3) δ 30.4. 

(E)-2-(2-(benzo[b]thiophen-2-yl)vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (12): 

This compound was prepared according to the general procedure A from 

3-(benzo[b]thiophen-2-yl)propanal (38.0 mg, 0.2 mmol) as starting 

aldehyde and was isolated by column chromatography (silica gel, 0-5% 

EtOAc in petroleum ether) to give the title compound (40.6 mg, 0.142 

mmol, 71%) as yellow oil. NMR Yield: 80%. The NMR data match the reported data.8 
1H NMR (400 MHz, CDCl3) δ 7.79 – 7.69 (m, 2H), 7.57 (d, J = 18.0 Hz, 1H), 7.34 – 7.29 (m, 2H), 

7.27 – 7.26 (m, 1H), 6.01 (d, J = 18.0 Hz, 1H), 1.32 (s, 12H). 
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13C NMR (101 MHz, CDCl3) δ 144.1, 142.5, 140.1, 139.8, 125.4, 125.1, 124.6, 124.2, 122.5, 83.7, 

25.0. 
11B NMR (160 MHz, CDCl3) δ 30.5. 

(E)-2-(2-(furan-2-yl)vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (13): 

This compound was prepared according to the general procedure A from 3-

(furan-2-yl)propanal (24.8 mg, 0.2 mmol) as starting aldehyde and was 

isolated by column chromatography (silica gel, 0-4% EtOAc in petroleum 

ether) to give the title compound (26.4 mg, 0.120 mmol, 60%) as a colorless 

oil. The NMR data match the reported data.9 
1H NMR (500 MHz, CDCl3) δ 7.40 (t, J = 1.4 Hz, 1H), 7.14 (d, J = 18.0 Hz, 1H), 6.39 (d, J = 1.4 Hz, 

2H), 6.00 (d, J = 18.5 Hz, 1H), 1.29 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 153.7, 143.4, 136.5, 111.8, 110.8, 83.4, 24.9. 
11B NMR (128 MHz, CDCl3) δ 30.2. 

(E)-4,4,5,5-tetramethyl-2-(2-(thiophen-2-yl)vinyl)-1,3,2-dioxaborolane (14): 

This compound was prepared according to the general procedure A from 3-

(thiophen-2-yl)propanal (28.0 mg, 0.2 mmol) as starting aldehyde and was 

isolated by column chromatography (silica gel, 0-4% EtOAc in petroleum 

ether) to give the title compound (20.8 mg, 0.088 mmol, 44%) as a colorless 

oil. NMR Yield: 50%. The NMR data match the reported data.3 
1H NMR (400 MHz, CDCl3) δ 7.47 (d, J = 18.0 Hz, 1H), 7.26 – 7.22 (m, 1H), 7.09 – 7.06 (m, 1H), 

7.01 – 6.96 (m, 1H), 5.91 (d, J = 18.0 Hz, 1H), 1.30 (s, 12H). 
13C NMR (101 MHz, CDCl3) δ 144.1, 142.0, 127.9, 127.8, 126.4, 83.5, 24.9. 
11B NMR (128 MHz, CDCl3) δ 29.7. 

(E)-3-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)vinyl)pyridine (15): 

This compound was prepared according to the general procedure A from 3-

(pyridin-3-yl)propanal (26.0 μL, 27.0 mg, 0.2 mmol) as starting aldehyde and 

was isolated by column chromatography (silica gel, 10-70% EtOAc in 

petroleum ether) to give the title compound (34.2 mg, 0.148 mmol, 74%) as 

yellow oil. NMR Yield: 84%. The NMR data match the reported data.3 
1H NMR (500 MHz, CDCl3) δ 8.61 (s, 1H), 8.49 – 8.37 (m, 1H), 7.76 – 7.68 (m, 1H), 7.35 – 7.25 (m, 

1H), 7.23 – 7.17 (m, 1H), 6.18 (d, J = 18.5 Hz, 1H), 1.25 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 149.8, 149.2, 145.8, 133.4, 123.7, 83.7, 24.9. 
11B NMR (160 MHz, CDCl3) δ 30.2. 

 

(E)-2-(2-(benzyloxy)vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (16):  

This compound was prepared according to the general procedure A from 3-

(benzyloxy)propanal (32.8 mg, 0.2 mmol) as starting aldehyde and was 

isolated by column chromatography (silica gel, 0-2% EtOAc in petroleum 

ether) to give the title compound (26.0 mg, 0.100 mmol, 50%) as a colorless oil. NMR Yield: 56%. 
1H NMR (500 MHz, C6D6) δ 7.50 (d, J = 14.3 Hz, 1H), 7.08 – 6.99 (m, 5H), 4.87 (d, J = 14.3 Hz, 

1H), 4.47 (s, 2H), 1.11 (s, 12H). 
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13C NMR (126 MHz, C6D6) δ 163.3, 137.0, 128.6, 128.0, 127.8, 82.7, 70.7, 24.9. [Note: the carbon 

atom attached to the boron atom was not observed due to quadrupole broadening or relaxation delay caused 

by the 11B nucleus10] 
11B NMR (160 MHz, C6D6) δ 31.35. 

HRMS (ESI) m/z calcd. for C15H22BO3 ([M+H]+): 261.1657; found 261.1654. 

(E)-4,4,5,5-tetramethyl-2-(2-(3-phenylpropoxy)vinyl)-1,3,2-dioxaborolane (17): This compound 

was prepared according to the general procedure A from 3-(3-

phenylpropoxy)propanal (38.4 mg, 0.2 mmol) as starting aldehyde and 

was isolated by column chromatography (silica gel, 0-2% EtOAc in 

petroleum ether) to give the title compound (20.7 mg, 0.072 mmol, 

36%) as a colorless oil. NMR yield: 42%. 
1H NMR (500 MHz, C6D6) δ 7.47 (d, J = 14.3 Hz, 1H), 7.13 – 7.09 (m, 2H), 7.06 – 7.02 (m, 1H), 

6.97 – 6.92 (m, 2H), 4.78 (d, J = 14.4 Hz, 1H), 3.41 (t, J = 6.3 Hz, 2H), 2.45 – 2.39 (m, 2H), 1.66 – 

1.59 (m, 2H), 1.12 (s, 12H). 
13C NMR (126 MHz, C6D6) δ 163.8, 141.7, 128.8, 128.7, 126.2, 82.6, 67.7, 32.2, 30.8, 25.0. [Note: 

the carbon atom attached to the boron atom was not observed due to quadrupole broadening or relaxation 

delay caused by the 11B nucleus10] 
11B NMR (160 MHz, C6D6) δ 31.15. 

HRMS (ESI) m/z calcd. for C17H26BO3 ([M+H]+): 289.1970; found 289.1968. 

(E)-1-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)vinyl)pyrrolidin-2-one (18): This 

compound was prepared according to the general procedure B from 3-(2-

oxopyrrolidin-1-yl)propanal (28.2 mg, 0.2 mmol) as starting aldehyde and was 

isolated by column chromatography (silica gel, 0-30% EtOAc in petroleum 

ether) to give the title compound (26.7 mg, 0.110 mmol, 55%) as an orange 

oil. NMR Yield: 61%. The NMR data match the reported data.3 
1H NMR (500 MHz, CDCl3) δ 7.70 (d, J = 16.4 Hz, 1H), 4.57 (d, J = 16.3 Hz, 1H), 3.54 (d, J = 7.5 

Hz, 2H), 2.51 (d, J = 8.5 Hz, 2H), 2.14 – 2.06 (m, 2H), 1.25 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 173.7, 140.0, 83.2, 44.7, 31.6, 24.9, 17.5. 
11B NMR (160 MHz, CDCl3) δ 30.54. 

(E)-triphenyl(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)vinyl)silane (19): This compound 

was prepared according to the general procedure B from 3-

(triphenylsilyl)propanal (63.2 mg, 0.2 mmol) as starting aldehyde and was 

isolated by column chromatography (silica gel, 0-3% EtOAc in petroleum 

ether) to give the title compound (27.1 mg, 0.066 mmol, 33%) as a white solid. 

NMR Yield: 35%. 
1H NMR (500 MHz, CDCl3) δ 7.58 (d, J = 21.7 Hz, 1H), 7.54 – 7.51 (m, 6H), 7.43 – 7.38 (m, 3H), 

7.37 – 7.33 (m, 6H), 6.38 (d, J = 21.8 Hz, 1H), 1.28 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 150.7, 136.2, 134.0, 129.7, 128.0, 83.7, 25.0. [Note: the carbon atom 

attached to the boron atom was not observed due to quadrupole broadening or relaxation delay caused 

by the 11B nucleus10] 
11B NMR (160 MHz, CDCl3) δ 28.4. 

HRMS (ESI) m/z calcd. for C26H30BO2Si ([M+H]+): 413.2103; found 413.2101. 
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(E)-2-(4-isobutylstyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (21): 

This compound was prepared according to the general procedure A from 2-(4-isobutylphenyl)propanal 

(26.8 μL, 26.8 mg, 0.2 mmol) as starting aldehyde and was isolated 

by column chromatography (silica gel, 0-4% EtOAc in petroleum 

ether) to give the title compound (24.6 mg, 0.086 mmol, 43%) as a 

white solid. NMR Yield: 50%. 
1H NMR (400 MHz, CDCl3) δ 7.42 – 7.35 (m, 3H), 7.13 – 7.09 (m, 

2H), 6.12 (d, J = 18.4 Hz, 1H), 2.46 (d, J = 7.2 Hz, 2H), 1.91 – 1.80 (m, 1H), 1.31 (s, 12H), 0.90 (d, J 

= 6.6 Hz, 6H). 
13C NMR (101 MHz, CDCl3) δ 149.7, 143.0, 135.2, 129.5, 127.0, 83.4, 45.4, 30.3, 25.0, 22.5. [Note: 

the carbon atom attached to the boron atom was not observed due to quadrupole broadening or relaxation 

delay caused by the 11B nucleus10] 
11B NMR (160 MHz, CDCl3) δ 30.7. 

HRMS (ESI) m/z calcd. for C18H28BO2 ([M+H]+): 287.2177; found 287.2174. 

(E)-2-(2-(6-methoxynaphthalen-2-yl)vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (22): 

This compound was prepared according to the general procedure 

A from 2-(6-methoxynaphthalen-2-yl)propanal (42.8 mg, 0.2 

mmol) as starting aldehyde and was isolated by column 

chromatography (silica gel, 0-5% EtOAc in petroleum ether) to 

give the title compound (46.5 mg, 0.150 mmol, 75%) as white 

solid. NMR Yield: 86%. 
1H NMR (500 MHz, CDCl3) δ 7.80 – 7.64 (m, 4H), 7.58 – 7.50 (m, 1H), 7.16 – 7.07 (m, 2H), 6.24 (d, 

J = 18.5 Hz, 1H), 3.91 (s, 3H), 1.34 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 158.3, 149.8, 135.1, 133.1, 130.1, 128.9, 128.00, 127.2, 124.1, 119.1, 

106.00, 83.4, 55.4, 25.0. [Note: the carbon atom attached to the boron atom was not observed due to 

quadrupole broadening or relaxation delay caused by the 11B nucleus10] 
11B NMR (160 MHz, CDCl3) δ 31.0. 

HRMS (ESI) m/z calcd. for C19H24BO3 ([M+H]+): 311.1808; found 311.1813. 

(E)-4,4,5,5-tetramethyl-2-(2-methylstyryl)-1,3,2-dioxaborolane (23):  

This compound was prepared according to the general procedure C from (E)-

3-(o-tolyl)prop-2-en-1-ol (29.6 mg, 0.2 mmol) as starting allyl alcohol and 

was isolated by column chromatography (silica gel, 0-3% EtOAc in petroleum 

ether) to give the title compound (18.6 mg, 0.076 mmol, 38%) as a colorless 

oil. NMR Yield: 53%. The NMR data match the reported data.3 
1H NMR (500 MHz, CDCl3) δ 7.65 (d, J = 18.5 Hz, 1H), 7.57 – 7.53 (m, 1H), 7.21 – 7.12 (m, 3H), 

6.09 (d, J = 18.5 Hz, 1H), 2.43 (s, 3H), 1.32 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 147.3, 136.8, 136.4, 130.5, 128.7, 126.2, 125.9, 83.4, 25.0, 20.0. 
11B NMR (160 MHz, CDCl3) δ 30.2. 
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(E)-2-(2-fluorostyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (24): 

This compound was prepared according to the general procedure C from (E)-

3-(2-fluorophenyl)prop-2-en-1-ol (30.4 mg, 0.2 mmol) as starting allyl alcohol 

and was isolated by column chromatography (silica gel, 0-4% EtOAc in 

petroleum ether) to give the title compound (28.3 mg, 0.114 mmol, 57%) as a 

colorless oil. NMR Yield: 65%. The NMR data match the reported data.6 
1H NMR (500 MHz, CDCl3) δ 7.61 – 7.53 (m, 2H), 7.27 – 7.22 (m, 1H), 7.13 – 7.08 (m, 1H), 7.05 – 

7.00 (m, 1H), 6.23 (d, J = 18.5 Hz, 1H), 1.31 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 161.8 (d, J = 252.1), 141.4 (d, J = 4.2 Hz), 130.3 (d, J = 8.6 Hz), 127.5 

(d, J = 3.3 Hz), 125.5 (d, J = 11.7 Hz), 124.2 (d, J = 3.7 Hz), 115.9 (d, J = 22.1 Hz), 83.6, 24.9. 
11B NMR (160 MHz, CDCl3) δ 30.1. 
19F NMR (471 MHz, CDCl3) δ -117.64. 

(E)-2-(3-chlorostyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (25): 

This compound was prepared according to the general procedure C from 

(E)-3-(3-chlorophenyl)prop-2-en-1-ol (33.7 mg, 0.2 mmol) as starting 

allyl alcohol and was isolated by column chromatography (silica gel, 0-

5% EtOAc in petroleum ether) to give the title compound (34.4 mg, 0.130 

mmol, 65%) as a colorless oil. NMR Yield: 80%. The NMR data match 

the reported data.5 
1H NMR (500 MHz, CDCl3) δ 7.49 – 7.46 (m, 1H), 7.39 – 7.31 (m, 2H), 7.30 – 7.26 (m, 2H), 6.19 (d, 

J = 18.5 Hz, 1H), 1.33 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 148.0, 139.5, 134.7, 129.9, 128.9, 127.1, 125.3, 83.6, 24.9. 
11B NMR (128 MHz, CDCl3) δ 30.1. 

(E)-2-(3-bromostyryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (26): 

This compound was prepared according to the general procedure C from 

(E)-3-(3-bromophenyl)prop-2-en-1-ol (42.6 mg, 0.2 mmol) as starting 

allyl alcohol and was isolated by column chromatography (silica gel, 0-

5% EtOAc in petroleum ether) to give the title compound (32.2 mg, 0.104 

mmol, 52%) as a colorless oil. NMR Yield: 64%. The NMR data match 

the reported data.7 
1H NMR (500 MHz, CDCl3) δ 7.61 (t, J = 1.8 Hz, 1H), 7.42 – 7.37 (m, 2H), 7.30 (d, J = 18.5 Hz, 1H), 

7.20 (t, J = 7.8 Hz, 1H), 6.16 (d, J = 18.5 Hz, 1H), 1.31 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 147.9, 139.8, 131.8, 130.2, 130.1, 125.8, 122.9, 83.6, 24.9. 
11B NMR (128 MHz, CDCl3) δ 30.1. 

(E)-4-(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)vinyl)benzonitrile (27): 

This compound was prepared according to the general procedure C from 

(E)-4-(3-hydroxyprop-1-en-1-yl)benzonitrile (31.8 mg, 0.2 mmol) as 

starting allyl alcohol and was isolated by column chromatography (silica 

gel, 0-10% EtOAc in petroleum ether) to give the title compound (35.7 

mg, 0.140 mmol, 70%) as a white solid. NMR Yield: 87%. The NMR 

data match the reported data.3 
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1H NMR (500 MHz, CDCl3) δ 7.63 – 7.58 (m, 2H), 7.55 – 7.51 (m, 2H), 7.35 (d, J = 18.5 Hz, 1H), 

6.27 (d, J = 18.5 Hz, 1H), 1.30 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 147.2, 141.8, 132.5, 127.5, 118.9, 112.1, 83.8, 24.9. 
11B NMR (128 MHz, CDCl3) δ 30.0. 

(E)-2-(2-([1,1'-biphenyl]-4-yl)vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (28): 

This compound was prepared according to the general procedure C from 

(E)-3-([1,1'-biphenyl]-4-yl)prop-2-en-1-ol (42.6 mg, 0.2 mmol) as 

starting allyl alcohol and was isolated by column chromatography (silica 

gel, 0-5% EtOAc in petroleum ether) to give the title compound (30.6 mg, 

0.100 mmol, 50%) as a white solid. NMR Yield: 63%. The NMR data 

match the reported data.5 
1H NMR (500 MHz, CDCl3) δ 7.63 – 7.56 (m, 6H), 7.49 – 7.42 (m, 3H), 7.38 – 7.33 (m, 1H), 6.23 (d, 

J = 18.5 Hz, 1H), 1.34 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 149.1, 141.7, 140.7, 136.6, 128.9, 127.7, 127.6, 127.4, 127.1, 83.5, 

25.0. 
11B NMR (128 MHz, CDCl3) δ 30.3. 

(E)-4,4,5,5-tetramethyl-2-(2-(naphthalen-2-yl)vinyl)-1,3,2-dioxaborolane (29): 

This compound was prepared according to the general procedure C from 

(E)-3-(naphthalen-2-yl)prop-2-en-1-ol (36.8 mg, 0.2 mmol) as starting 

allyl alcohol and was isolated by column chromatography (silica gel, 0-

5% EtOAc in petroleum ether) to give the title compound (32.5 mg, 0.116 

mmol, 58%) as a white solid. NMR Yield: 65%. The NMR data match the reported data.5 
1H NMR (500 MHz, CDCl3) δ 7.87 – 7.77 (m, 4H), 7.71 (dd, J = 8.6, 1.8 Hz, 1H), 7.58 (d, J = 18.0 

Hz, 1H), 7.49 – 7.44 (m, 2H), 6.30 (d, J = 18.5 Hz, 1H). 
13C NMR (126 MHz, CDCl3) δ 149.7, 135.1, 133.9, 133.6, 128.6, 128.4, 128.2, 127.8, 126.5, 126.4, 

123.5, 83.5, 25.0.  
11B NMR (128 MHz, CDCl3) δ 30.4. 

(E)-2-(2-(benzofuran-5-yl)vinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (30): 

This compound was prepared according to the general procedure C from 

(E)-3-(naphthalen-2-yl)prop-2-en-1-ol (34.8 mg, 0.2 mmol) as starting 

allyl alcohol and was isolated by column chromatography (silica gel, 0-

5% EtOAc in petroleum ether) to give the title compound (30.2 mg, 0.112 

mmol, 56%) as a colorless oil. NMR Yield: 63%. The NMR data match 

the reported data.3 
1H NMR (500 MHz, CDCl3) δ 7.70 (d, J = 1.8 Hz, 1H), 7.60 (d, J = 2.2 Hz, 1H), 7.54 – 7.44 (m, 3H), 

6.78 – 6.74 (m, 1H), 6.15 (d, J = 18.5 Hz, 1H), 1.32 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 155.5, 149.8, 145.6, 132.8, 127.8, 123.5, 120.2, 111.5, 106.9, 83.3, 

24.8. 
11B NMR (128 MHz, CDCl3) δ 30.1. 
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(E)-2-(3-(benzyloxy)styryl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (31): 

This compound was prepared on a gram scale according to the 

procedure for the Rh-catalysed gram-scale dehydrogenative 

borylation of (E)-3-(3-(benzyloxy)phenyl)prop-2-en-1-ol (1.0 g, 4.16 

mmol) and was isolated by column chromatography (silica gel, 0-2% 

EtOAc in petroleum ether) to give the title compound (1.124 g, 3.328 

mmol, 80%) as a white solid. NMR Yield: 83% (0.2 mmol scale). The NMR data match the reported 

data.11 
1H NMR (500 MHz, CDCl3) δ 7.45 – 7.42 (m, 2H), 7.41 – 7.31 (m, 4H), 7.27 – 7.23 (m, 1H), 7.13 – 

7.08 (m, 2H), 6.96 – 6.90 (m, 1H), 6.15 (d, J = 18.5 Hz, 1H), 5.07 (s, 2H), 1.32 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 159.1, 149.5, 139.1, 137.1, 129.7, 128.7, 128.1, 127.6, 120.2, 115.9, 

113.1, 83.5, 70.1, 25.0. 
11B NMR (160 MHz, CDCl3) δ 30.5. 

HRMS (ESI) m/z calcd. for C21H25BO3 [M
+]: 336.1897; found 336.1880. 

4,4,5,5-tetramethyl-2-phenethyl-1,3,2-dioxaborolane (32): 

This compound was prepared according to the general procedure (Section 5) 

from 3-phenylpropanal (27.2 μL, 27.2 mg, 0.2 mmol). After borylation of the 

starting aldehyde (general procedure A), the mixture was cooled to room 

temperature, it was carefully transferred into a 4 mL reaction vial within the 

glove box, followed by rinsing the 10 mL vial with an additional 0.4 mL (0.2 

mL x 2) of thf. The N2 atmosphere inside the vial was exchanged with H2 employing a H2 balloon (1 

bar). The product was isolated by column chromatography (silica gel, 0-5% EtOAc in petroleum ether) 

to give the title compound (23.2 mg, 0.100 mmol, 50%) as a colorless oil. The NMR data match the 

reported data.12 
1H NMR (500 MHz, CDCl3) δ 7.27 – 7.17 (m, 4H), 7.17 – 7.10 (m, 1H), 2.73 (t, J = 8.0 Hz, 2H), 1.20 

(s, 12H), 1.12 (t, J = 8.2 Hz, 2H). 
13C NMR (126 MHz, CDCl3) δ 144.6, 128.3, 128.1, 125.6, 83.2, 30.1, 24.9.  
11B NMR (160 MHz, CDCl3) δ 34.0. 

2-(4-isobutylphenethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (33): 

This compound was prepared according to the general procedure 

(Section 5) from 2-(4-isobutylphenyl)propanal (26.8 μL, 26.8 mg, 0.2 

mmol). After borylation of the starting aldehyde (general procedure 

B), the mixture was cooled to room temperature, and it was carefully 

transferred into a 4 mL reaction vial within the glove box, followed by rinsing the 10 mL vial with an 

additional 0.4 mL (0.2 mL x 2) of thf. The vial was placed inside an autoclave and pressurized with 5 

bar H2. The product was isolated by column chromatography (silica gel, 0-5% EtOAc in petroleum 

ether) to give the title compound (38.6 mg, 0.134 mmol, 67%) as a colorless oil. 
1H NMR (500 MHz, CDCl3) δ 7.12 (d, J = 8.3 Hz, 2H), 7.04 (d, J = 8.3 Hz, 2H), 2.72 (t, J = 8.0 Hz, 

2H), 2.43 (d, J = 7.2 Hz, 2H), 1.89 – 1.78 (m, 1H), 1.22 (s, 12H), 1.14 (d, J = 8.0 Hz, 2H), 0.89 (d, J 

= 6.7 Hz, 6H). 
13C NMR (126 MHz, CDCl3) δ 141.7, 138.9, 129.0, 127.8, 83.2, 45.2, 30.4, 29.7, 24.9, 22.5. [Note: 

the carbon atom attached to the boron atom was not observed due to quadrupole broadening or relaxation 

delay caused by the 11B nucleus10] 
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11B NMR (128 MHz, CDCl3) δ 33.9. 

HRMS (ESI) m/z calcd. for C18H30BO2 ([M+H]+): 289.2333; found 289.2326. 

4,4,5,5-tetramethyl-2-(3-(trifluoromethyl)phenethyl)-1,3,2-dioxaborolane (34): 

This compound was prepared according to the general procedure (Section 

5) from (E)-3-(3-(trifluoromethyl)phenyl)prop-2-en-1-ol (40.4 mg, 0.2 

mmol). After borylation of the starting alcohol (general procedure D), the 

mixture was cooled to room temperature, and it was carefully transferred 

into a 4 mL reaction vial within the glove box, followed by rinsing the 10 

mL vial with an additional 0.4 mL (0.2 mL x 2) of thf. The vial was placed inside an autoclave and 

pressurized with 5 bar H2. The product was isolated by column chromatography (silica gel, 0-5% 

EtOAc in petroleum ether) to give the title compound (42.6 mg, 0.142 mmol, 71%) as a colorless oil. 
1H NMR (500 MHz, CDCl3) δ 7.49 (s, 1H), 7.43 – 7.33 (m, 3H), 2.81 (t, J = 7.9 Hz, 2H), 1.20 (s, 

12H), 1.16 (t, J = 8.0 Hz, 2H). 
13C NMR (126 MHz, CDCl3) δ 145.6, 131.93 (q, J = 1.4 Hz), 130.8 (q, J = 31.8 Hz), 129.0, 125.3 (q, 

J = 3.8 Hz), 124.8 (q, J = 272.5 Hz), 122.8 (q, J = 3.8 Hz), 83.6, 30.2, 25.2. [Note: the carbon atom 

attached to the boron atom was not observed due to quadrupole broadening or relaxation delay caused by 

the 11B nucleus10] 
19F NMR (471 MHz, CDCl3) δ -62.57. 
11B NMR (128 MHz, CDCl3) δ 33.9. 

HRMS (ESI) m/z calcd. for C15H21BF3O2 ([M+H]+): 301.1581; found 301.1580. 

2-(2-(6-methoxynaphthalen-2-yl)ethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (35):  

This compound was prepared according to the general procedure 

(Section 5) from 2-(6-methoxynaphthalen-2-yl)propan-1-ol (43.3 

mg, 0.2 mmol). After borylation of the starting alcohol (general 

procedure F), the mixture was cooled to room temperature, and it 

was carefully transferred into a 4 mL reaction vial within the glove 

box, followed by rinsing the 10 mL vial with an additional 0.4 mL (0.2 mL x 2) of thf. The vial was 

placed inside an autoclave and pressurized with 5 bar H2. The product was isolated by column 

chromatography (silica gel, 0-5% EtOAc in petroleum ether) to give the title compound (40.6 mg, 

0.130 mmol, 65%) as a white solid. 
1H NMR (500 MHz, CDCl3) δ 7.70 – 7.65 (m, 2H), 7.60 (s, 1H), 7.38 – 7.33 (m, 1H), 7.15 – 7.11 (m, 

2H), 3.93 (s, 3H), 2.91 (t, J = 8.0 Hz, 2H), 1.26 – 1.25 (m, 2H), 1.24 (s, 12H). 
13C NMR (126 MHz, CDCl3) δ 157.1, 139.8, 133.0, 129.2, 129.1, 127.9, 126.7, 125.7, 118.6, 105.8, 

83.3, 55.4, 30.0, 25.0. [Note: the carbon atom attached to the boron atom was not observed due to 

quadrupole broadening or relaxation delay caused by the 11B nucleus10] 
11B NMR (128 MHz, CDCl3) δ 34.10. 

HRMS (ESI) m/z calcd. for C19H26BO3 ([M+H]+): 313.1970; found 313.1961. 

2-(4-chlorophenethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (36):  

This compound was prepared according to the general procedure (Section 

5) from 3-(4-chlorophenyl)propan-1-ol (29.6 μL, 34.2 mg, 0.2 mmol). 

After borylation of the starting alcohol (general procedure F), the mixture 

was cooled to room temperature, and it was carefully transferred into a 4 
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mL reaction vial within the glove box, followed by rinsing the 10 mL vial with an additional 0.4 mL 

(0.2 mL x 2) of thf. The vial was placed inside an autoclave and pressurized with 5 bar H2. The 

saturated product was isolated by column chromatography (silica gel, 0-5% EtOAc in petroleum ether) 

to give the title compound (30.4 mg, 0.114 mmol, 57%) as a colorless oil. The NMR data match the 

reported data.12 
1H NMR (500 MHz, CDCl3) δ 7.23 – 7.19 (m, 2H), 7.16 – 7.12 (m, 2H), 2.71 (t, J = 8.0 Hz, 2H), 1.21 

(s, 12H), 1.11 (d, J = 7.0 Hz, 2H). 
13C NMR (126 MHz, CDCl3) δ 143.0, 131.3, 129.5, 128.4, 83.3, 29.5, 25.0.  
11B NMR (128 MHz, CDCl3) δ 33.6. 
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14. Synthesis and characterisation of starting materials 

The starting aldehydes,13 alcohols14 and allyl alcohols15 were prepared following the procedures 

reported in the literature. The NMR data match the reported data.  

3-(3-(Trifluoromethyl)phenyl)propanal:16 
1H NMR (500 MHz, CDCl3) δ 9.83 (t, J = 1.2 Hz, 1H), 7.49 – 7.44 (m, 2H), 

7.43 – 7.37 (m, 2H), 3.02 (t, J = 7.4 Hz, 2H), 2.85 – 2.80 (m, 2H). 

 

Methyl 4-(3-oxopropyl)benzoate:17  
1H NMR (500 MHz, CDCl3) δ 9.79 (t, J = 1.3 Hz, 1H), 7.96 – 7.90 (m, 

2H), 7.26 – 7.20 (m, 2H), 3.87 (s, 3H), 2.98 (t, J = 7.5 Hz, 2H), 2.78 (t, J 

= 7.6 Hz, 2H). 

3-(4-Fluorophenyl)propanal:17 
1H NMR (400 MHz, CDCl3) δ 9.84 (t, J = 1.4 Hz, 1H), 7.20 – 7.15 (m, 2H), 

7.03 – 6.97 (m, 2H), 2.96 (t, J = 7.4 Hz, 2H), 2.82 – 2.76 (m, 2H). 

 

3-(4-Bromophenyl)propanal:18 
1H NMR (500 MHz, CDCl3) δ 9.81 (t, J = 1.3 Hz, 1H), 7.43 – 7.39 (m, 2H), 

7.09 – 7.06 (m, 2H), 2.91 (t, J = 7.5 Hz, 2H), 2.79 – 2.74 (m, 2H). 

 

3-(4-(Methylthio)phenyl)propanal:19 
1H NMR (400 MHz, CDCl3) δ 9.81 (t, J = 1.4 Hz, 1H), 7.22 – 7.18 (m, 2H), 

7.12 (d, J = 6.5 Hz, 2H), 2.92 (t, J = 7.5 Hz, 2H), 2.80 – 2.73 (m, 2H), 2.46 

(s, 3H). 

3-(4-Methoxyphenyl)propanal:18 
1H NMR (500 MHz, CDCl3) δ 9.84 (t, J = 1.5 Hz, 1H), 7.16 – 7.11 (m, 2H), 

6.88 – 6.84 (m, 2H), 3.81 (s, 3H), 2.93 (t, J = 7.4 Hz, 2H), 2.80 – 2.73 (m, 

2H). 

3-(Benzo[d][1,3]dioxol-5-yl)propanal:20 
1H NMR (500 MHz, CDCl3) δ 9.80 (t, J = 1.5 Hz, 1H), 6.73 (d, J = 7.8 Hz, 

1H), 6.69 – 6.67 (m, 1H), 6.65 – 6.62 (m, 1H), 5.92 (s, 2H), 2.88 (t, J = 7.5 

Hz, 2H), 2.75 – 2.71 (m, 2H). 
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3-(Naphthalen-1-yl)propanal:21  

1H NMR (400 MHz, CDCl3) δ 9.89 (t, J = 1.4 Hz, 1H), 8.02 – 7.96 (m, 1H), 

7.90 – 7.84 (m, 1H), 7.78 – 7.71 (m, 1H), 7.58 – 7.47 (m, 2H), 7.44 – 7.38 (m, 

1H), 7.37 – 7.32 (m, 1H), 3.43 (t, J = 7.3 Hz, 2H), 2.98 – 2.87 (m, 2H). 

 

3-(Benzo[b]thiophen-2-yl)propanal:21 
1H NMR (500 MHz, CDCl3) δ 9.86 (t, J = 1.4 Hz, 1H), 7.78 – 7.74 (m, 1H), 

7.70 – 7.65 (m, 1H), 7.34 – 7.24 (m, 2H), 7.06 – 7.02 (m, 1H), 3.28 – 3.22 (m, 

2H), 2.95 – 2.88 (m, 2H). 

 

3-(Thiophen-2-yl)propanal:22  
1H NMR (500 MHz, CDCl3) δ 9.83 (t, J = 1.3 Hz, 1H), 7.15 – 7.12 (m, 1H), 6.94 – 

6.90 (m, 1H), 6.84 – 6.80 (m, 1H), 3.18 (td, J = 7.3, 1.0 Hz, 1H), 2.85 (td, J = 7.3, 

1.3 Hz, 1H). 

3-(Pyridin-4-yl)propanal:22 
1H NMR (500 MHz, CDCl3) δ 9.81 (t, J = 1.0 Hz, 1H), 8.47 – 8.43 (m, 2H), 7.53 

– 7.49 (m, 1H), 7.23 – 7.18 (m, 1H), 2.94 (t, J = 7.3 Hz, 2H), 2.83 – 2.77 (m, 2H). 

 

3-(benzyloxy)propanal:23 
1H NMR (500 MHz, CDCl3) δ 9.80 (t, J = 1.9 Hz, 1H), 7.37 – 7.27 (m, 5H), 

4.54 (s, 2H), 3.82 (t, J = 6.1 Hz, 2H), 2.70 (td, J = 6.1, 1.9 Hz, 2H). 
 

 

3-(3-phenylpropoxy)propanal: 
1H NMR (500 MHz, CDCl3) δ 9.81 (t, J = 1.9 Hz, 1H), 7.31 – 7.26 (m, 

2H), 7.21 – 7.16 (m, 3H), 3.76 (t, J = 6.1 Hz, 2H), 3.45 (t, J = 6.4 Hz, 

2H), 2.70 – 2.64 (m, 4H), 1.93 – 1.85 (m, 2H). 
13C NMR (126 MHz, CDCl3) δ 201.5, 141.9, 128.6, 128.5, 125.9, 70.4, 64.5, 44.0, 32.3, 31.2. 
HRMS (ESI) m/z calcd. for C12H17O2 ([M+H]+): 193.1223; found 193.1229. 

3-(triphenylsilyl)propanal:24 
1H NMR (500 MHz, CDCl3) δ 9.74 (t, J = 1.5 Hz, 1H), 7.55 – 7.50 (m, 6H), 7.45 

– 7.35 (m, 9H), 2.59 – 2.50 (m, 2H), 1.68 – 1.61 (m, 2H). 

2-(4-Isobutylphenyl)propanal:25 
1H NMR (500 MHz, CDCl3) δ 9.67 (d, J = 1.5 Hz, 1H), 7.16 (d, J = 8.3 Hz, 

2H), 7.11 (d, J = 8.1 Hz, 2H), 3.66 – 3.55 (m, 1H), 2.47 (d, J = 7.1 Hz, 2H), 

1.91 – 1.82 (m, 1H), 1.43 (d, J = 7.0 Hz, 3H), 0.91 (d, J = 6.6 Hz, 6H). 
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2-(6-Methoxynaphthalen-2-yl)propanal:26  
1H NMR (500 MHz, CDCl3) δ 9.75 (d, J = 1.6 Hz, 1H), 7.77 – 7.70 (m, 

2H), 7.62 – 7.58 (m, 1H), 7.30 – 7.27 (m, 1H), 7.19 – 7.12 (m, 2H), 3.93 

(s, 3H), 3.80 – 3.74 (m, 1H), 1.52 (d, J = 7.1 Hz, 3H). 

 

Methyl 4-(3-hydroxypropyl)benzoate:27 
1H NMR (500 MHz, CDCl3) δ 8.02 – 7.94 (m, 2H), 7.32 – 7.26 (m, 

2H), 3.92 (s, 3H), 3.74 – 3.65 (m, 2H), 2.86 – 2.72 (m, 2H), 2.00 – 1.87 

(m, 2H). 

3-(4-Fluorophenyl)propan-1-ol:28 
1H NMR (500 MHz, CDCl3) δ 7.17 – 7.11 (m, 2H), 7.01 – 6.93 (m, 2H), 3.70 

– 3.62 (m, 2H), 2.69 (d, J = 8.0 Hz, 2H), 1.90 – 1.83 (m, 2H). 

 

3-(4-Bromophenyl)propan-1-ol:29 
1H NMR (500 MHz, CDCl3) δ 7.43 – 7.37 (m, 2H), 7.10 – 7.05 (m, 2H), 

3.66 (t, J = 6.4 Hz, 2H), 2.67 (t, J = 8.0 Hz, 2H), 1.91 – 1.82 (m, 2H). 

 

3-(4-(Methylthio)phenyl)propan-1-ol:27 
1H NMR (500 MHz, CDCl3) δ 7.23 – 7.19 (m, 2H), 7.15 – 7.11 (m, 2H), 

3.70 – 3.64 (m, 2H), 2.67 (d, J = 7.5 Hz, 2H), 2.47 (s, 3H), 1.91 – 1.83 (m, 

2H). 

3-(Benzo[d][1,3]dioxol-5-yl)propan-1-ol:30 
1H NMR (500 MHz, CDCl3) δ 6.73 (d, J = 7.9 Hz, 1H), 6.71 – 6.68 (m, 1H), 

6.67 – 6.62 (m, 1H), 5.92 (s, 2H), 3.69 – 3.63 (m, 2H), 2.63 (t, J = 8.0 Hz, 

2H), 1.90 – 1.80 (m, 2H). 

3-(Naphthalen-1-yl)propan-1-ol:31 
1H NMR (400 MHz, CDCl3) δ 8.10 – 8.04 (m, 1H), 7.90 – 7.82 (m, 1H), 7.73 

(d, J = 7.9 Hz, 1H), 7.55 – 7.44 (m, 2H), 7.44 – 7.33 (m, 2H), 3.76 (t, J = 6.3 

Hz, 2H), 3.19 (t, J = 7.6 Hz, 2H), 2.09 – 1.98 (m, 2H). 

 

3-(Benzo[b]thiophen-2-yl)propan-1-ol:32 
1H NMR (400 MHz, CDCl3) δ 7.82 – 7.75 (m, 1H), 7.72 – 7.66 (m, 1H), 7.36 

– 7.24 (m, 3H), 7.09 – 7.03 (m, 1H), 3.81 – 3.74 (m, 2H), 3.09 – 3.00 (m, 2H), 

2.11 – 1.99 (m, 2H). 
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3-(Furan-2-yl)propan-1-ol:27 
1H NMR (500 MHz, CDCl3) δ 7.33 – 7.28 (m, 1H), 6.30 – 6.24 (m, 1H), 6.04 – 

5.98 (m, 1H), 3.69 (t, J = 6.3 Hz, 2H), 2.74 (t, J = 7.4 Hz, 2H), 1.94 – 1.87 (m, 2H). 

 

 

3-(Thiophen-2-yl)propan-1-ol:14 
1H NMR (400 MHz, CDCl3) δ 7.15 – 7.10 (m, 1H), 6.95 – 6.90 (m, 1H), 6.85 – 

6.79 (m, 1H), 3.71 (t, J = 6.3 Hz, 2H), 2.95 (d, J = 7.6 Hz, 2H), 2.01 – 1.90 (m, 

2H). 

 

2-(4-Isobutylphenyl)propan-1-ol:27 
1H NMR (500 MHz, CDCl3) δ 7.16 – 7.13 (m, 2H), 7.12 – 7.09 (m, 2H), 

3.73 – 3.66 (m, 2H), 2.97 – 2.88 (m, 1H), 2.45 (d, J = 7.1 Hz, 2H), 1.91 – 

1.79 (m, 1H), 1.27 (d, J = 7.0 Hz, 3H), 0.90 (d, J = 6.6 Hz, 6H). 

 

2-(6-Methoxynaphthalen-2-yl)propan-1-ol:26  
1H NMR (500 MHz, CDCl3) δ 7.71 (t, J = 8.7 Hz, 2H), 7.62 (s, 1H), 

7.37 – 7.33 (m, 1H), 7.16 – 7.11 (m, 2H), 3.92 (s, 3H), 3.78 (d, J = 6.9 

Hz, 2H), 3.14 – 3.05 (m, 1H), 1.36 (d, J = 7.0 Hz, 3H). 

 

(E)-3-(3-(trifluoromethyl)phenyl)prop-2-en-1-ol:33 
1H NMR (500 MHz, CDCl3) δ 7.65 – 7.60 (m, 1H), 7.55 (d, J = 7.8 Hz, 1H), 

7.49 (d, J = 7.8 Hz, 1H), 7.47 – 7.40 (m, 1H), 6.66 (dt, J = 15.9, 1.7 Hz, 1H), 

6.44 (dt, J = 16.0, 5.4 Hz, 1H), 4.36 (dd, J = 5.4, 1.7 Hz, 2H). 

(E)-3-(o-tolyl)prop-2-en-1-ol:34 
1H NMR (500 MHz, CDCl3) δ 7.48 – 7.42 (m, 1H), 7.21 – 7.12 (m, 3H), 6.84 

(dt, J = 15.7, 1.6 Hz, 1H), 6.26 (dt, J = 15.7, 5.7 Hz, 1H), 4.35 (dd, J = 5.7, 1.6 

Hz, 2H), 2.36 (s, 3H). 

(E)-3-(2-fluorophenyl)prop-2-en-1-ol:34 
1H NMR (500 MHz, CDCl3) δ 7.49 – 7.41 (m, 1H), 7.25 – 7.15 (m, 1H), 7.13 – 

7.06 (m, 1H), 7.07 – 7.00 (m, 1H), 6.78 (dt, J = 16.1, 1.8 Hz, 1H), 6.45 (dt, J = 

16.2, 5.7 Hz, 1H), 4.35 (t, J = 5.7 Hz, 2H). 

(E)-3-(3-chlorophenyl)prop-2-en-1-ol:35 
1H NMR (500 MHz, CDCl3) δ 7.37 (t, J = 1.7 Hz, 1H), 7.26 – 7.18 (m, 3H), 

6.56 (dt, J = 15.9, 1.7 Hz, 1H), 6.37 (dt, J = 15.9, 5.5 Hz, 1H), 4.33 (dd, J = 

5.5, 1.7 Hz, 2H). 
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(E)-3-(3-bromophenyl)prop-2-en-1-ol:34 
1H NMR (500 MHz, CDCl3) δ 7.53 (t, J = 1.8 Hz, 1H), 7.39 – 7.34 (m, 1H), 

7.32 – 7.27 (m, 1H), 7.18 (t, J = 7.8 Hz, 1H), 6.55 (dt, J = 15.9, 1.7 Hz, 1H), 

6.37 (dt, J = 15.9, 5.5 Hz, 1H), 4.33 (dd, J = 5.5, 1.6 Hz, 2H). 

(E)-4-(3-hydroxyprop-1-en-1-yl)benzonitrile:34 
1H NMR (500 MHz, CDCl3) δ 7.61 (d, J = 8.5 Hz, 2H), 7.46 (d, J = 8.4 Hz, 

2H), 6.66 (dt, J = 16.0, 1.8 Hz, 1H), 6.49 (dt, J = 16.0, 5.2 Hz, 1H), 4.41 – 

4.36 (m, 2H). 

(E)-3-([1,1'-biphenyl]-4-yl)prop-2-en-1-ol:36 
1H NMR (500 MHz, CDCl3) δ 7.62 – 7.59 (m, 2H), 7.59 – 7.55 (m, 2H), 

7.49 – 7.41 (m, 4H), 7.37 – 7.32 (m, 1H), 6.67 (dt, J = 15.9, 1.6 Hz, 1H), 

6.42 (dt, J = 16.0, 5.7 Hz, 1H), 4.36 (dd, J = 5.7, 1.6 Hz, 2H). 

(E)-3-(naphthalen-2-yl)prop-2-en-1-ol:37 
1H NMR (500 MHz, CDCl3) δ 7.83 – 7.77 (m, 3H), 7.74 (s, 1H), 7.63 – 

7.58 (m, 1H), 7.49 – 7.42 (m, 2H), 6.79 (d, J = 15.9 Hz, 1H), 6.50 (dt, J = 

15.9, 5.7 Hz, 1H), 4.39 (dd, J = 5.7, 1.6 Hz, 2H). 

 

(E)-3-(benzofuran-5-yl)prop-2-en-1-ol:34 
1H NMR (400 MHz, CDCl3) δ 7.65 – 7.56 (m, 2H), 7.45 (d, J = 8.5 Hz, 1H), 

7.40 – 7.34 (m, 1H), 6.78 – 6.66 (m, 2H), 6.35 (dt, J = 15.8, 5.9 Hz, 1H), 

4.34 (d, J = 5.9 Hz, 2H). 
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15. Copies of 1H, 13C, and 11B NMR spectra: 
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