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1. Experimental section 

 1H NMR spectra were recorded using a 400 MHz spectrometer with CDCl3 or DMSO-d6 as a solvent and Me4Si as an internal standard. 

The proton broad-band decoupled 13C NMR spectra were recorded at 100.5 MHz. Flash chromatography was performed using Merck silica gel 

60 H. Thin layer chromatography was carried on pre-coated plates (Merck, silica gel 60 PF254). MS of phenols were measured under APPI 

conditions. In case of alkyl alcohols this method could not detect the molecular ion, but we have successfully employed a methanol cluster-based 

chemical ionization method that produces protonated molecular ions from molecules introduced through a supersonic molecular beam interface 

developed in our department by Amirav.1 The main feature of this method is to provide electron ionization, while the sample is vibrationally 

cooled in a supersonic molecular beam. The presence of MeOH reduces the chances for water elimination from the alkyl alcohols. As a result the 

abundance of the molecular ions is considerably enhances.2 Commercially available reagents (all Boronic acids) were used without further 

purification. 

General Procedure for Working with Fluorine. Fluorine is a strong oxidant and corrosive material. In organic chemistry, it is mostly 

used after dilution with nitrogen or helium. Such dilution can be achieved by using either an appropriate cooper or monel vacuum line 

constructed in a well-ventilated area or by purchasing pre-diluted fluorine. A detailed description for simple setup had appeared in the past.3 The 

reactions themselves are carried out in regular glassware. If elementary precautions are taken, work with F2 is simple and we have had no bad 

experience working with it. 
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General Procedure for Producing HOFCH3CN. A mixture of 10 - 20% F2 in nitrogen was used throughout this work and passed at a 

rate of about 400 mL per minute through a cold (15 C) mixture of 50 mL of CH3CN and 5 mL of H2O in a regular glass reactor. 

H18OFCH3CN was similarly prepared by mixing 10 ml dry CH3CN and one ml H2
18O. The development of the oxidizing solution was 

monitored by reacting aliquots with an acidic aqueous solution of KI. The liberated iodine was then titrated with thiosulfate. Typical 

concentrations of the oxidizing reagent were about 0.4 - 0.6 molar.  

 General Procedure for Working with HOFCH3CN. About 2.5 mmols of a boronic acid derivative was dissolved in 10 – 20 mL 

CH2Cl2. The solution containing the oxidizing agent was than added slowly to the reaction vessel. The reaction was stopped after a few minutes 

by evaporation the solvent. When necessary, the crude product was usually purified by vacuum flash chromatography (P.E/EtOAc serving as 

eluent) or by recrystallization. The outcome of the reaction was analyzed by NMR (1H and 13C), IR, and GCMS. The physical and spectral data 

of the products (all known for the 16O alcohols) were compared with the literature, and in every case an excellent agreement was found. The 18O 

containing alcohols were identified mainly through their mass spectrum. 

Phenol (2a)4 was prepared from 1a (0.32 g) as described in the general procedure in 95% yield: 0.24 g, white solid; mp 41 – 42 oC; 1H 

NMR 7.24 – 7.20 (m, 2H), 6.93 – 6.88 (m, 1H), 6.84 – 6.81 (m, 2H) ppm. 13C NMR 155.5, 129.6, 120.5, 115.4 ppm. 

4-Methylphenol (2b)5 was prepared from 1b (0.38 g) as described in the general procedure in quantitative yield: 0.29 g, white solid; mp 

32 – 34 oC; 1H NMR 7.01 (d, J = 8.6 Hz, 2H), 6.74 (d, J = 8.6 Hz, 2H), 2.26 (s, 3H) ppm. 13C NMR 153.0, 130.2, 130.1, 115.3, 20.5 ppm. 
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4-t-Butylphenol (2c)6 was prepared from 1c (0.43 g) as described in the general procedure in quantitative yield: 0.36 g, white solid; mp 

97 – 99 oC; 1H NMR 7.31 (d, J = 8.7 Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 1.36 (s, 9H) ppm. 13C NMR 153.2, 143.7, 126.6, 114.9, 34.2, 31.7 ppm. 

2,6-Dimethylphenol (2d)4 was prepared from 1d (0.33 g) as described in the general procedure in 92% yield: 0.24 g, white solid; mp 43 

– 44 oC; 1H NMR 6.99 (d, J = 7.2 Hz, 2H), 6.78 (t, J = 7.2 Hz, 1H), 4.63 (s. 1H), 2.26 (s, 6H) ppm. 13C NMR 152.2, 128.6 (2C) 123.2, 120.2 

(2C), 15.9 (2C) ppm. 

2-Naphthalenol (2e)7 was prepared from 1e (0.43 g) as described in the general procedure in 90% yield: 0.32 g, beige solid; mp 122 – 

124 oC; 1H NMR 7.74 (t, J = 8.1 Hz, 2H), 7.65 (d, J = 8.1 Hz, 1H), 7.43 – 7.39 (m, 1H), 7.33 – 7.29 (m, 1H), 7.12 – 7.06 (m, 2H), 5.10 (s, 1H) 

ppm. 13C NMR 153.4, 134.6, 130.0, 129.1, 127.9, 126.7, 126.5, 123.8, 117.8, 109.6 ppm. 

4-Methoxyphenol (2f)7 was prepared from 1f (0.24 g) as described in the general procedure in 93% yield: 0.18 g, white solid; mp 57 – 

58 oC; 1H NMR 6.76 (d, J = 1.8 Hz, 4H), 5.81 (s, 1H), 3.74 (s, 3H) ppm. 13C NMR 153.6, 149.6, 116.3 (2C), 115.1 (2C), 56.0 ppm. 

4-Hydroxyacetophenone (2g)7 was prepared from 1g (0.57 g) as described in the general procedure in quantitative yield: 0.45 g, beige 

solid; mp 108 – 110 oC; 1H NMR 7.99 (s, 1H), 7.91 (d, J = 8.5 Hz, 2H), 6.95 (d, J = 8.5 Hz, 2H), 2.60 (s, 3H) ppm. 13C NMR 198.6, 161.6, 

131.3, 129.6, 115.6, 26.4 ppm. 
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3-Hydroxyacetophenone (2h)8 was prepared from 1h (0.25 g) as described in the general procedure in quantitative yield: 0.20 g, white 

solid; mp 92 – 95 oC; 1H NMR 7.49 – 7.46 (m, 2H), 7.32 – 7.28 (m, 1H), 7.10 – 7.07 (m, 1H), 2.58 (s, 3H) ppm. 13C NMR 199.3, 156.7, 138.4, 

129.9, 120.9, 120.8, 114.8, 26.8 ppm. 

4-Chlorophenol (2i)4 was prepared from 1i (0.55 g) as described in the general procedure in quantitative yield: 0.43 g, white solid; mp 

44 – 45 oC; 1H NMR 7.16 (d, J = 8.8 Hz, 2H), 6.79 (d, J = 8.8 Hz, 2H), 6.41 (br-s, 1H) ppm. 13C NMR 154.2, 129.4 (2C), 125.3, 116.7 (2C) 

ppm. 

2-Fluorobiphenyl-4-ol (2j)9 was prepared from 1j (0.76 g) as described in the general procedure in 90% yield: 0.59 g, white solid; mp 

136 – 137 oC; 1H NMR (DMSO-d6) 9.99 (d, J = 1.05 Hz, 1H), 7.50 – 7.42 (m, 5H), 7.36 – 7.31 (m, 2H), 6.74 – 6.63 (m, 2H) ppm. 19F NMR 

(DMSO-d6):  −117.4 ppm. 

Isobutanol (4a)10 was prepared from 3a (0.31 g) as described in the general procedure in 80% yield: 0.17 g, colorless liquid; 1H NMR 

3.53 (s, 1H), 3.25 (m, 2H), 1.64 (m, 1H), 0.80 (d, J = 6.70 Hz, 6H) ppm. 13C NMR 69.3, 30.7, 18.9 (2C) ppm. 

Cyclohexanol (4b)11 was prepared from 3b (0.46 g) as described in the general procedure in 90% yield: 0.32 g, pale-yellow oil; 1H NMR 

3.61-3.57 (m, 1H), 1.89 – 1.84 (m, 2H), 1.67 – 1.75 (m, 2H), 1.55 – 1.50 (m, 1H) 1.32 – 1.12 (m, 5H) ppm. 13C NMR 70.3, 35.4 (2C), 25.5, 24.2 

(2C) ppm. 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



 S7 

2-Phenylethanol (4c) was prepared from 3c (0.33 g) as described in the general procedure in 92% yield: 0.25 g, colorless oil; 1H NMR 

7.44 – 7.09 (m, 5H), 3.80 (t, J = 6.8 Hz, 2H), 2.84 (t, J = 6.8 Hz, 2H) ppm.  

6-Bromohexanol (4d) was prepared from 4c (0.54 g) as described in the general procedure in 93% yield: 0.44 g, colorless oil; 1H NMR 

3.53 (t, J = 6.81 Hz, 2H), 3.32 (t, J = 6.81 Hz, 2H), 1.78 (quin, J = 7.38 Hz, 2H), 1.48 (quin, J = 7.38 Hz, 2H), 1.40 – 1.25 (m, 4H) ppm. 13C 

NMR 62.5, 33.9, 32.6, 32.1, 27.9, 24.9 ppm. 
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Phenol (2a) 1H NMR (400 MHz) in CDCl3 
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Phenol (2a) 13C NMR (400 MHz) in CDCl3 
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4-Methylphenol (2b) 1H NMR (400 MHz) in CDCl3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5 ppm

2
.
2
5
5

6
.
7
3
0

6
.
7
5
1

6
.
9
9
2

6
.
9
9
4

7
.
0
1
4

7
.
0
1
5

3
.
4
7
3

1
.
9
7
8

2
.
0
0
0

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



 S11 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

2
0
.
4
8
3

7
6
.
8
4
1

7
7
.
1
5
9

7
7
.
4
7
8

1
1
5
.
2
9
9

1
3
0
.
0
6
4

1
3
0
.
1
7
5

1
5
3
.
0
4
0

4-Methylphenol (2b) 13C NMR (400 MHz) in CDCl3 
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4-t-Butylphenol (2c) 1H NMR (400 MHz) in CDCl3 
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2,6-Dimethylphenol (2d) 1H NMR (400 MHz) in CDCl3 
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2,6-Dimethylphenol (2d) 13C NMR (400 MHz) in CDCl3 
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2-Naphthalenol (2e) 1H NMR (400 MHz) in CDCl3 
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2-Naphthalenol (2e) 13C NMR (400 MHz) in CDCl3 
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4-Methoxyphenol (2f) 1H NMR (400 MHz) in CDCl3 
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4-Methoxyphenol (2f) 13C NMR (400 MHz) in CDCl3 
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4-Hydroxyacetophenone (2g) 1H NMR (400 MHz) in CDCl3 
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4-Hydroxyacetophenone (2g) 13C NMR (400 MHz) in CDCl3 
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3-Hydroxyacetophenone (2h) 1H NMR (400 MHz) in CDCl3 
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3-Hydroxyacetophenone (2h) 13C NMR (400 MHz) in CDCl3 
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4-Chlorophenol (2i) 1H NMR (400 MHz) in CDCl3 
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4-Chlorophenol (2i) 13C NMR (400 MHz) in CDCl3 
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2-Fluorobiphenyl-4-ol (2j) 1H NMR (400 MHz) in CDCl3 
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2-Fluorobiphenyl-4-ol (2j) 19F NMR (400 MHz) in CDCl3 
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Isobutanol (4a) 1H NMR (400 MHz) in CDCl3 
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Isobutanol (4a) 13C NMR (400 MHz) in CDCl3 
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Cyclohexanol (4b) 1H NMR (400 MHz) in CDCl3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

123456789 ppm

1
.
5
1
6

1
.
5
1
9

1
.
5
2
3

1
.
5
2
8

1
.
5
3
8

1
.
5
4
3

1
.
5
4
6

1
.
5
4
9

1
.
5
5
4

1
.
6
7
7

1
.
6
9
1

1
.
7
0
4

1
.
7
1
4

1
.
7
2
4

1
.
7
3
6

1
.
7
4
4

1
.
7
5
3

1
.
8
5
0

1
.
8
6
5

1
.
8
7
7

1
.
8
8
7

3
.
5
6
8

3
.
5
8
0

3
.
5
9
1

3
.
6
0
2

3
.
6
1
5

7
.
2
6
0

5
.
0
0
0

1
.
0
4
5

2
.
9
3
5

2
.
1
5
3

0
.
8
6
6

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



 S31 

Cyclohexanol (4b) 13C NMR (400 MHz) in CDCl3 
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6-Bromohexanol (4d) 1H NMR (400 MHz) in CDCl3 
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6-Bromohexanol (4d) 13C NMR (400 MHz) in CDCl3 
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3. Elemental composition reports 

 

O18 – Phenol (5a) 
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O18 - 4-Hydroxyacetophenone (5b) 
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O18 - 4-Hydroxy-3-methylbenzonitrile (5c) 
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O18 - Isobutanol (5d)  
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O18 - Cyclohexanol (5e) 
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O18 - Phenylethanol (5f)  
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O18 - 6-Bromohexanol (5g) 
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