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Table 1. '"H NMR chemical shifts of fluorinated phenylboronic acids, benzoxaboroles,

boroxines, catechol and pinacol esters

Arylgroup  Solvent Chemical shifts, ppm Lit.
OH H2 H3 H4 H5 H6
PHENYLBORONIC ACIDS
2-F% acetone-dg 7.2 - 7.06 7.46 7.19 7.76 [1]
3-F acetone-ds 7.1 7.57 - 7.18 7.41 7.70 [1]
3-F 20% D,O/  n.r.” 7.56 - 7.19 7.37 7.46 [2]
DMSO-ds
4-F acetone-ds 7.4 7.93 7.11 - 7.11 7.93 [1]
2,3-F acetone-ds 7.5 - - 7.35 7.18 7.50 [1]
2,4-F acetone-ds 7.3 - 6.93 - 7.00 7.91 [1]
2,4-F acetone-ds® n.r.%) - 6.90 - 6.98 7.78 [3]
2,5-F acetone-ds 7.6 - 7.11 7.22 - 741 [1]
2,6-F acetone-ds 7.8 - 6.91 7.41 6.91 - [1]
2,6-F acetone-ds  7.74 - 6.90 7.40 6.90 - [3]

3,4-F acetone-dsg 7.4 7.70 - - 7.30 7.74 [1]




3,5-F acetone-ds 7.6 7.43 - 7.06 - 7.43 [1]
2,3,4-F acetone-ds 7.5 - - - 7.17 7.54 [1]
2,3,5-F acetone-ds 7.6 - - 7.26 - 7.22 [1]
2,3,6-F acetone-ds 8.1 - - 7.33 6.94 - [1]
2,4,5-F acetone-ds 7.4 - 7.17 - - 7.60 [1]
2,4,6-F acetone-ds 7.8 - 6.82 - 6.82 - [1]
3,4,5-F acetone-ds 7.5 7.57 - - - 7.41 [1]
3,4,5-F CDCl; ¥ 4.8 7.35 - - - 7.35 [4]
3,4,5-F ether @ 6.95 7.38 - - - 7.38 [3]
2,3,4,5-F acetone-ds 7.5 - - - - 7.41 [1]
2,345-F  acetone-ds® n.r.” - - - - 7.34 [3]
2,3,4,6-F acetone-ds 8.0 - - - 7.03 - [1]
2,34,6-F  acetone-dg® n.r.” - - - 7.04 - [3]
2,3,5,6-F acetone-ds 8.2 - - 7.54 - - [1]
2,3,5,6-F acetone-ds  8.16 - - 7.44 - - [3]
2,3,5,6-F ether 9 7.53 - - 7.11 - - [3]
2,345,6-F acetone-ds 8.3 - - - - - [1]
2,345,6-F acetone-ds  8.19 - - - - - [3]
BOROXINES
3,4,5-F ether 9 - 7.67 - - - 7.67 [3]
3,4,5-F CDCIY - 7.77 - - - 7.77 [4]
2,3,5,6-F ether 9 - - - 6.74 - - [3]
BENZOXABOROLES
OH H3 H4 H5 H6 H7
4-F DMSO-ds 941 5.06 - 7.26 7.40 7.55 [5]
o-F DMSO-dsg 9.22 4.95 7.24 - 7.15 1.74 [5]
6-F DMSO-dg  9.29 4.95 7.29 741 - 7.46 [5]
7-F DMSO-ds 9.25 4.99 7.21 7.48 7.00 - [5]
7-F acetone-ds  8.23 5.04 7.24 7.53 7.00 - [6]
45-F DMSO-ds 9.47 5.11 - - 7.42 7.56 [7]
5,6-F DMSO-ds  9.34 4.94 7.50 - - 7.62 [5]
4,5,6-F DMSO-dg  9.60 5.10 - - - 7.55 [7]

CATECHOL ESTERS




H2 H3 H4 H5  H6 H3%,6° H4’5

3-F CDCl, 775 - 7.26 747 7.86 7.32 715  [8]
4-F CDCl, 809 718 - 718  8.09 7.31 714 [8]
2,4-F CDCls - 690 - 701 8.03 7.34 715  [8]
2,6-F CDCls - 699 755 699 - 7.38 716 [8]
3,4,5-F CDCl, 767 - - - 7.67 7.31 715  [8]
2,4,6-F CDCl, - 6.76 - 6.76 - 7.37 716 [8]
2,3,456-F CDCl; - - - - - 7.40 722 [8]

PINACOL ESTERS
H2 H3 H4 H5  H6 Hpin

2-F CDCl, - 702 7.43 713 7.4 1.36 8]
3F CDCl, 749 - 7.14 734 758 135 [9]
4-F CDCl, 774 699 - 699 7.74 1.26 [2]
2.3-F CDCl, - - 7.22 7.06  7.46 1.36 [9]
25-F CDCl, - 698  7.09 - 7.39 1.36 [9]
3,5-F CDCls 729 - 6.87 - 7.29 1.34 [9]
2,35-F CDCl, - - 6.99 - 7.18 1.36 [9]
2,4,5-F CDCl, - 688 - - 751 1.35 [9]
2345F  CDCls - - - - 7.19 1.04 [9]

%) notation of aryl group is abbreviated, e.g.; 2-F = 2-CgH4F or 3,4,5-F = 3,4,5-CsH,F5

%) .r.=not reported

) recorded in the presence of D,O (3 equivalents)

9 recorded in 32°C

Table 3. *C NMR chemical shifts of fluorinated phenylboronic acids and benzoxaboroles

Aryl group Solvent

Chemical shifts, ppm

C1

C2

C3

C4

C5

C6

Lit.

PHENYLBORONIC ACIDS




2-F¥ acetone-ds 122 168.19 115.94 133.60 125.04 137.40 [1]
3-F acetone-ds  137.1 121.18 163.82 11813  130.71 13110 [1]
4-F acetone-ds ~ 130.1 137.70 11547 16575 11547 137.70  [1]
4-F acetone-dg” 130.72  137.40  115.08 16531 11508 13740  [3]
2,3-F acetone-ds 124 154.96  151.33  120.12 12570  131.80 [1]
2,4-F acetone-dg  117.3 168.68  104.25  165.98 11224  139.02 [1]
2,4-F acetone-dg” 117.75  168.33  103.93  165.64 11190 138.68  [3]
2,5-F acetone-ds 123 163.92  117.69  119.86  159.84 12248 [1]
2,6-F acetone-ds 110 166.25 11190 132.88 11190 166.25 [1]
2,6-F acetone-ds  112.67  166.00 111.64 13261 11164 166.00  [3]
3,4-F acetone-ds  132.5 123.63  151.09 152.97 117.87 13236 [1]
3,5-F acetone-ds  139.4 117.28  164.01 10641 16401 117.28 [1]
2,3,4-F acetone-ds ~ 119.2 156.06 14054 15357 11555  131.3 [1]
2,3,5-F acetone-ds  125.7 150.77  151.07 107.85 15844  116.66  [1]
2,3,6-F acetone-ds  114.5 152.63  147.92 119.34 11226  160.92 [1]
2,4,5-F acetone-ds  118.7 163.39 10554  152.70  147.88 12424 [1]
2,4,6-F acetone-ds  108.5 166.72  100.91  165.10 10091  166.72  [1]
2,4,6-F acetone-ds  108.80  166.48  100.54  164.85 10054  166.48  [3]
3,4,5-F acetone-ds  131.9 118.89  151.93  142.09 15193 11889  [1]
3,4,5-F acetone-dg” 131.98  118.62  151.64 14177 15164 11862  [3]
2,3,45-F  acetone-ds  118.0 152.00 141.35 142,60 14801 11721 [1]
2,3,4,5-F acetone-ds” 118.76  151.37  140.82 14196  147.44 11666  [3]
2,3,46-F  acetone-ds  109.9 153.96  137.93  152.61  102.2 160.24  [1]
2,3,46-F  acetone-d” 11020 153.64  137.64  152.90 10197  159.93  [3]
2,356-F  acetone-d;  114.8 148.19  146.83 10550  146.83  148.19 [1]
2,356-F  acetone-ds  116.47  147.92 14656  107.96 14656  147.92  [3]
2,3,45,6-F acetone-d;  109.8 148.69 13822 14273  138.22 14869 [1]
2,3,456-F acetone-ds  110.54  148.45  138.08 14250 138.08 14845 [3]
BENZOXABOROLES
C3 c4 C5 C6 C7 C8 C9
4-F acetone- 68.85 15891 11855 131.37 128.08 1364 14121 [6]
de
5-F acetone- 70.86  109.16 165.81 11534 13332 127.3  158.14 [6]



d

5-F DMSO-dg 70.3 109.2 1659 1153 1333 1640 1575  [10]
6-F acetone-  70.92 123.97 116.61 163.17 118.80 133.9 150.68  [6]

ds
7-F  acetone- 7216 11960 135.67 115.03 166.32 119.1  159.38 [6]

ds

PINACOL ESTERS
C1 C2 C3 C4 C5 C6 Cr,Cc2’ C3-
C6’

2-F 115.8 167.2 1152 1332 1236 1368 839 24.8 [9]
3-F 131.2 121.0 1625 1182 1294 1303 841 24.3 [9]
4-F n.r.9 137.0 1149 1661 1149 1370 839 24.3 [2]
2,3-F 1186 131.1 1240 1201 1504 1545  84.2 24.8 [9]
25-F nr.9 163.0 1166 1197 1584 1222 842 24.8 [9]
35-F nr.9 116.8 1627 1065 1627 1168 844 24.3 [9]
2,35- nr.9 150.1 1509 1083  157.4 1166 845 24.3 [9]
=
2,45- 1125 162.5 1055 1525 1468 1238 843 24.8 [9]
F
2,345 1122 151.5 1405 1426 1470 1165 846 24.7 [9]

F

? notation of aryl group is abbreviated, e.g.: 2-F = 2-C¢H,F or 3,4,5-F = 3,4,5-C¢H,F3
%) recorded in the presence of D,O (3 equivalents)
% dissolved in CDCls

9 hot reported

Table 4. B NMR chemical shifts of fluorinated phenylboronic acids, benzoxaboroles and

boroxines

Aryl group Solvent Chemical shifts, Line widths, Hz  Lit.
ppm

PHENYLBORONIC ACIDS

2-F¥ acetone-ds 28.86 120 [1]




Aryl group Solvent Chemical shifts, Line widths, Hz  Lit.
ppm
3-F acetone-ds 28.84 130 [1]
3-F CDs0D 27.7 n.r.”) [2]
4-F acetone-ds 29.06 100 [1]
4-F acetone-ds © 28.53 195 [3]
4-F ether 28.08 141 [3]
4-F CDCls 27.5 n.r.” [11]
2,3-F acetone-ds 28.40 110 [1]
2,4-F acetone-ds 28.46 120 [1]
2,4-F acetone-ds © 28.01 136 [3]
2,4-F ether 27.36 86 [3]
2,4-F CH,Cl,/CD,Cl, 27.96 74 [3]
2,5-F acetone-ds 28.30 115 [1]
2,6-F acetone-ds 28.46 105 [1]
2,6-F acetone-ds 28.06 105 [3]
2,6-F ether 27.37 67 [3]
3,4-F acetone-ds 28.46 100 [1]
3,5-F acetone-ds 28.21 110 [1]
2,3,4-F acetone-ds 28.00 110 [1]
2,3,5-F acetone-ds 27.96 100 [1]
2,3,6-F acetone-ds 28.02 120 [1]
2,4,5-F acetone-ds 27.84 120 [1]
2,4,6-F acetone-ds 27.98 110 [1]
2,4,6-F acetone-ds 27.76 119 [3]
3,4,5-F acetone-ds 27.95 100 [1]
3,4,5-F acetone-ds © 27.59 161 [3]
3,4,5-F ether 27.18 97 [3]
2,3,4,5-F acetone-ds 27.58 120 [1]
2,3,4,5-F acetone-ds” 27.08 165 [3]
2,3,4,6-F acetone-dg 27.63 120 [1]
2,3,4,6-F acetone-dg” 27.24 116 [3]
2,3,5,6-F acetone-ds 27.64 115 [1]




Aryl group Solvent Chemical shifts, Line widths, Hz  Lit.
ppm
2,3,5,6-F acetone-ds 27.21 124 [3]
2,3,5,6-F ether 26.61 105 [3]
2,3,4,5,6-F acetone-ds 27.40 105 [1]
2,3,4,5,6-F acetone-ds 26.93 112 [3]
2,3,4,5,6-F ether 26.21 98 [3]
BOROXINES
4-F ether 28.08 141 [3]
2,4-F ether 19.10 104 [3]
2,6-F ether 19.02 96 [3]
2,6-F acetonitrile-ds 28.5 n.r.” [12]
2,4,6-F acetonitrile-ds 28.0 n.r.”) [12]
3,4,5-F ether 27.18 97 [3]
2,3,5,6-F ether 19.51 142 [3]
2,3,4,5,6-F ether 18.58 255 [3]
2,3,4,5,6-F toluene-d; 20.1 n.r.” [11]
2,3,4,5,6-F acetonitrile-ds 20.4 n.r.” [12]
BENZOXABOROLES
5-F acetone-ds 31.3 n.r.”) [2]
5-F DMSO-ds 31.8 n.r.” [60]
CATECHOL ESTERS
2-F CDCl; 30.7 n.r.”) [8]
3-F CDCls 31.3 n.r.” [8]
4-F CDCls 31.4 n.r.” [8]
2,4-F CDCls 30.6 n.r.”) [8]
2,6-F CDCls 29.9 n.r.”) [8]
3,4,5-F CDCls 30.8 n.r.” [8]
2,4,6-F CDCls 29.7 n.r.” [8]
2,3,4,5,6-F CDCls 29.1 n.r.” [8]
PINACOL ESTERS
2-F CDCls; 29.7 n.r.” [8]
2-F CDCls 30.2 n.r.” [9]



Aryl group Solvent Chemical shifts, Line widths, Hz  Lit.

ppm
3-F CDCls 30.6 n.r.” [9]
4-F CDCl; 28.9 n.r.” [2]
2,3-F CDCls 30.0 n.r.”) [9]
2,5-F CDCls 29.9 n.r.” [9]
3,5-F CDCls 30.3 n.r.” [9]
2,35-F CDCls 29.6 n.r.” [9]
2,4,5-F CDCls 29.6 n.r.”) [9]
2,3,4,5-F CDCl; 29.5 n.r.” [9]

% notation of aryl group is abbreviated, e.g.: 2-F = 2-C¢H4F or 3,4,5-F = 3,4,5-C¢H,F3
®) n.r. = not reported
% recorded in the presence of D,O (3 equivalents)
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