Regiospecific One-Pot Synthesis of
Diaryliodonium Tetrafluoroborates from

Arylboronic Acids and Aryl Iodides

Marcin Bielawski, David Aili and Berit Olofsson™

Department of Organic Chemistry, Arrhenius Laboratory, Stockholm University,

SE-106 91 Stockholm, Sweden.

berit@organ.su.se

SUPPORTING INFORMATION

General Experimental Conditions: S2
Analytical Data of Diaryliodonium Salts 3 and 4: S2-S9
'H and ">C NMR spectra of Salts 3 and 4: S10-S59

S1



1. General Experimental Conditions

NMR spectra were recorded using DMSO-d; as solvent. Chemical shifts are given in
ppm relative to the residual peak of DMSO (‘"H NMR § 2.50, "C NMR 39.52) with
multiplicity (s=singlet, d=doublet, t=triplet, m=multiplet), integration and coupling
constants (Hz). Chemical shifts for '’F NMR are given relative to fluorobenzene (*°F
NMR 0 -112.6 in DMSO-d,). The reactions were run without any precaution to avoid
moisture or air, i.e. without inert gas or dry solvent. In reactions carried out above the
boiling point of CH,Cl,, sealed tubes were used.

In our first report on mCPBA-oxidation of aryl iodides, the mCPBA was used
without drying.' However, new commercially available cans of mCPBA were found
to contain large and variable amounts of H,O. Thus, mCPBA was dried under vacuum
at room temperature for 1 h to obtain reproducible results. The percentage of active
oxidizing agent in mCPBA was determined by iodometric titration after drying.
BF;-Et,0 was stored under an argon atmosphere. All other chemicals were used as
received without further purification.

The in-situ generation of tetrafluoroborate anion was determined by ""F-NMR
where the fluoride atoms resonate with two peaks given in brackets ([ ]). This is due
to the natural isotope distribution of '’B and ''B and resonance frequencies for BF,
are between -147 and -149 ppm relative to fluorobenzene .**

2. Analytical Data of Diaryliodonium Salts 3a-x and 4:

Diphenyliodonium tetrafluoroborate (3a):>°
‘BF,

O

Synthesized from iodobenzene (1a) and phenylboronic acid (2a) in 82% yield as a
white solid; mp: 132-134 °C (ref® 135-137 °C); 'H NMR (400 MHz, DMSO-d,): 6
825 (4 H,d,J=83Hz),7.67(2H,t,J=7.5Hz),7.53 (4 H, app. t,J = 7.7 Hz); °C
NMR (100 MHz, DMSO-d,): & 135.2, 132.1, 131.8, 116.5; ’F NMR (376 MHz,

DMSO-d)): o [-147.72, -147.78] (4 F); HRMS (ESI): calcd for C,H,,I ((M-BE,1%):
280.9822, found 280.9832.

2-Fluorophenyl(phenyl)iodonium tetrafluoroborate (3b):
‘BF, F

N

0

Synthesized from iodobenzene (1a) and 2-fluorophenylboronic acid (2b) in 88% yield
as a white solid; mp: 141-143 °C; '"H NMR (400 MHz, DMSO-d,): 6 8.42 (1 H, ddd, J
=7.6,60,1.6Hz),823 (2H,d,J=7.2Hz),7.77-7.64 (2 H, m), 7.62-7.52 (3 H, m),
738 (1 H,td, J = 8.0, 1.2 Hz); "C NMR (100 MHz, DMSO-d,): & 159.2 (d, J = 248
Hz), 137.1,135.6 (d,J = 8 Hz), 135.1, 132.3, 132.0, 127.7 (d,/ =3 Hz), 117.0, 116.8,
103.8 (d, J = 23.3 Hz); ’F NMR (376 MHz, DMSO-d,): 6 -97.45 (1 F), [-147.77, -
147.82] (4 F); HRMS (ESI) calcd for C,H,FI ([M-BF,]%): 298.9727, found 298.9718;
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4-Fluorophenyl(phenyl)iodonium tetrafluoroborate (3c):
‘BF,4

| +

e,

Synthesized from iodobenzene (1a) and 4-fluorophenylboronic acid (2¢) in 58% yield
as a white solid; mp: 138-140 °C; '"H NMR (400 MHz, DMSO-d,): 6 8.32 (2H,dd, J
=8.8,52Hz),8252H,d,/J=75Hz),7.67 (1 H,t,J=7.5Hz),7.54 2H,app t,J =
7.8 Hz), 742 (2 H, t, J = 8.8 Hz); >C NMR (100 MHz, DMSO-d,): 6 1640 (d, J =
251 Hz), 138.1 (d,/=9.0 Hz), 135.1, 132.1, 131.8, 119.2 (d, / =23 Hz), 116.9, 110.7
(d,J=3.1 Hz); ”"FNMR (376 MHz, DMSO-d,): 6 -106.3 (1 F, m), [-147.75, -147.80]
(4 F); HRMS (ESI) calcd for C,,H,FI ([M-BF,]%): 298.9727, found 298.9717.

3-Bromophenyl(phenyl)iodonium tetrafluoroborate (3d):

‘BF,
©/I+\©/Br

Synthesized from iodobenzene (la) and 3-bromophenylboronic acid (2d) in 75%
yield as a white solid; mp: 121-123 °C; '"H NMR (400 MHz, DMSO-d,): & 8.58 (1 H,
app.t,J =1.8 Hz),8.31-8.23 (3 H, m), 7.87 (1 H,ddd, J=8.0,1.9,0.8 Hz), 7.69 (1 H,
t,J=75Hz),7.56 (2 H, app.t,J =7.6 Hz), 7.49 (1 H, app. t, J = 7.9 Hz); B3C NMR
(100 MHz, DMSO-d,): & 136.9, 135.3, 135.0, 134.0, 133.5, 132.3, 131.9, 123.2,

117.1, 116.8; "F NMR (376 MHz, DMSO-d,): § [-147.76, -147.81] (4 F); HRMS
(ESI) calcd for C,,HyBrI ([M-BF,]%): 358.8927, found 358.8920.

4-Bromophenyl(phenyl)iodonium tetrafluoroborate (3e):
‘BF4

1+
o Q,

Synthesized from iodobenzene (la) and 4-bromophenylboronic acid (2e) by the
general procedure in 78% yield, as a white solid; mp: 124-126 °C; 'H NMR (400
MHz, DMSO-d,): 6 825 (2H,d,J=8.0Hz),8.17 (2H,d,J=8.8Hz),7.76 2 H, d,
J=88Hz),7.68 (1 H,t,J=75Hz),7.54 (2H,appt,J=7.7Hz); "C NMR (100
MHz, DMSO-d,): 6 137.1, 135.2, 134.7, 132.2, 131.8, 126.2, 116.8 115.1; "F NMR

(376 MHz, DMSO-d,): 6 [-147.76, -147.81] (4 F); HRMS (ESI) calcd for C,,H,Brl
([IM-BF,1%): 358.8927, found 358.8917.

4-Iodopheny(phenyl)liodonium tetrafluoroborate (3f):

BF,
I +

e

Synthesized from iodobenzene (1a) and 4-iodophenylboronic acid (2f) in 73% yield

as a white solid; mp: 147-149 °C; '"H NMR (400 MHz, DMSO-d,): 6 8.24 (2H,dd, J

=84,12Hz),799 (2H,d,/=84Hz),790 (2H,d,/=84Hz),7.68 (1 H,t,J=74

Hz), 7.54 (2 H, app t, J = 7.8 Hz); "C NMR (100 MHz, DMSO-d,): 8 140.4, 136.8,

135.2,132.2,131.8, 116.7, 115.9, 100.3; '°F NMR (376 MHz, DMSO-d,): & [-147.76,
-147.81] (4 F); HRMS (ESI) calcd for C,,H,I, ([M-BF,T*): 406.8788, found 406.8791.

2-Methylphenyl(phenyl)iodonium tetrafluoroborate (3g):’
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BFs  Me

N

0

Synthesized from iodobenzene (la) and 2-methylphenylboronic acid (2g) in 80%
yield as a white solid. The previous reference does not contain analytical data. mp:
154-156 °C; '"H NMR (400 MHz, DMSO-d,): 6 8.40 (1 H,d, J = 8.0 Hz), 821 (2 H,
dd,J=7.2,0.8 Hz),7.66 (1 H,t,J =74 Hz), 7.61-7.49 (4 H, m), 7.34-7.29 (1 H, m),
2.62 (3 H, s); "C NMR (100 MHz, DMSO-d,): & 140.6, 137.1, 135.1, 132.9, 132.0,
131.8,131.5,129.3,121.4, 115.8,25.0; ”"F NMR (376 MHz, DMSO-d,): 8 [-147.77, -
147.83] (4 F); HRMS (ESI) calcd for C;H,,1 ((M-BF,1%): 294.9978, found 294.9971.

3-Methylphenyl(phenyl)iodonium tetrafluoroborate (3h):*
BF,

SAv

Synthesized from iodobenzene (la) and 3-methylphenylboronic acid (2h) in 84%
yield as a white solid; mp: 122-124 °C (ref® 123.5-125°C); 'H NMR (400 MHz,
DMSO-d,): 6 823 (2H,dd,J=84,1.0Hz),8.11 (1 H,s),8.05 (1 H,d,J=8.0 Hz),
7.67 (1 H,t,J=74Hz),7.56-7.46 (3 H, m),7.42 (1 H, app.t,J=7.8 Hz),2.34 (3 H,
s); "C NMR (100 MHz, DMSO-d,):  141.8,135.3,135.1, 132.7,132.2, 132.0, 131.8,

1315, 116.4, 116.3,20.8; °F NMR (376 MHz, DMSO-d,): § [-147.76, -147.81] (4 F);
HRMS (ESI) caled for C,;H,,I ([M-BF,1%): 294.9978, found 294.9985.

2,6-Dimethylphenyl(phenyl)iodonium tetrafluoroborate (3i):
BFy  Me

N

CLC

Synthesized from iodobenzene (1a) and 2,6-dimethylphenylboronic acid (2i) in 81%
yield as a white solid; mp: 175-177 °C; '"H NMR (400 MHz, DMSO-d,): 6 8.01 (2 H,
dd,/=84,12Hz),7.65(1 H,t,J =72 Hz),7.53-7.46 (3 H,m), 7.42-7.38 (2 H, m),
2.65 (6 H, s); "C NMR (100 MHz, DMSO-d,): 6 141.8, 134.7, 132.9, 131.9, 131.9,
129.1,126.2, 114.4,26.5; "F NMR (376 MHz, DMSO-d,): 6 [-147.78, -147.83] (4 F);
HRMS (ESI) calced for C, ,H, I (IM-BF,1%): 309.0135, found 309.0134.

3-Trifluoromethylphenyl(phenyl)iodonium tetrafluoroborate (3j):
“BF4

©/|+\©/CF3

Synthesized from iodobenzene (1a) and 3-trifluoromethylphenylboronic acid (2j) in
73% vyield as a white solid; mp: 132-134 °C; '"H NMR (400 MHz, DMSO-d,):  8.76
(1H,s),855(1H,d,/=84Hz),831(2H,dd,/J=7.6,10Hz),805(1 H,d, /=80
Hz),7.76 (1 H, app. t,J=8.0 Hz), 7.69 (1 H, app.t,J=7.4,1.2 Hz),7.56 (2 H, app t,
J = 8.0 Hz); "C NMR (100 MHz, DMSO-d,): 6 139.2, 135.3, 132.7, 132.3, 131.9,
131.8 (q,J=3.7Hz), 131.3(q, J = 32.4 Hz), 128.8 (q, J = 3.5 Hz), 122.9 (q, J = 272
Hz), 116.9, 116.8; "F NMR (376 MHz, DMSO-d,): 6 -60.79 (3 F, s), [-147.75, -
147811 (4 F); HRMS (ESI) caled for C;H,F,I ([M-BF,]%): 348.96.96, found
348.9685.

4-Trifluoromethylphenyl(phenyl)iodonium tetrafluoroborate (3k):’
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“BF4

"
.,
Synthesized from iodobenzene (1a) and 4-trifluoromethylphenylboronic acid (2k) in
69% yield as a white solid. The previous reference does not contain analytical data.
mp: 106-108 °C; 'H NMR (400 MHz, DMSO-d,): 6 8.45 (2 H,d, J = 8.4 Hz), 8.30 (2
H,dd,/=80,10Hz),792 (2H,d,J=84,Hz),7.70 (1 H,t,J =7.6, 1.4 Hz), 7.56
(2 H, app. t, J = 8.0 Hz); "C NMR (100 MHz, DMSO-d,): & 135.8, 135.4, 1324,
1320, 1319 (q,J = 32.0 Hz), 128.4 (q, J = 3.7 Hz), 123.5 (q, J = 268.1 Hz), 116.7;

YFE NMR (376 MHz, DMSO-d,): & -61.25 (3 F, 5), [-147.75, -147.80] (4 F); HRMS
(ESI) caled for C,,H,F,I ([M-BF,T*): 348.9696, found 348.9698.

3

3-Nitrophenyl(phenyl)iodonium tetrafluoroborate (31):

BF,4

©/I*\©/N02

Synthesized from iodobenzene (1a) and 3-nitrophenylboronic acid (21) in 56% yield
as a white solid; mp: 108-110 °C; 'H NMR (400 MHz, DMSO-d,): 6 9.18 (1 H, app. t,
J=2.0Hz),8.65(1 H,ddd,/J=8.0,1.6,0.8 Hz),8.45 (1 H,ddd,J=8.4,2.4,0.8 Hz),
833 (2H,dd,J=8.4,0.8Hz),7.82 (1 H,appt,J=8.0Hz),7.69 (1 H,t,J=7.4 Hz),
7.56 (2 H, app t,J = 7.8 Hz); "C NMR (100 MHz, DMSO-d,): § 148.4, 141.1, 135 .4,
132.8,132.4,131.9, 129.8, 126.8, 117.0, 116.3; ’F NMR (376 MHz, DMSO-d,): d [-
147.75, -147.80] (4 F); HRMS (ESI) calcd for C,,H,INO, ([M-BF,]%): 325.9672,
found 325.9677.

4-Formylphenyl(phenyl)iodonium tetrafluoroborate (3m):

BF,
"
Ej Ovo
Synthesized from iodobenzene (la) and 4-formylphenylboronic acid (2m) in 65%
yield as an off-white solid (Note: The product was isolated through precipitation with
diethyl ether, rather than silica plug, and then purified by decantation as described in
the general procedure); mp: 135-138 °C; 'H NMR (400 MHz, DMSO-d,): 6 10.02 (1
H,s),845(2H,d,J=8.0Hz),829 (2H,d,J=28.0 Hz),8.00 (2 H,d,J=_8.0Hz),
7.69 (1 H,t,J=74Hz),7.55 2 H,appt,J=7.8 Hz); "C NMR (100 MHz, DMSO-
dy): 6 1925, 137.9, 135.8, 1354, 132.3, 131.9, 131.9, 122.2, 116.7; °F NMR (376

MHz, DMSO-d,): & [-147.77, -147.82] (4 F); HRMS (ESI) calcd for C5H,,IO ([M-
BF, 1*): 308.9771, found 308.9774.

3-Formyl-4-methoxyphenyl(phenyl)iodonium tetrafluoroborate (3n):

‘BF,
1
O
OMe
Synthesized from iodobenzene (1a) and 3-formyl-4-methoxyphenylboronic acid (2n)
in 85% yield as an off-white solid (Note: The product was isolated through
precipitation with diethyl ether, rather than silica plug, and then purified by

decantation as described in the general procedure); mp: 185-187 °C; 'H NMR (400
MHz, DMSO-d,): 6 10.27 (1 H, s), 8.51-8.44 (2 H, m), 8.26 (2 H,d, J=7.6 Hz), 7.66
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(1H,t,J=7.4Hz),7.53 (2 H,app.t,J=7.8Hz),7.39 (1 H,d,J = 8.8 Hz),3.96 3 H,
s); C NMR (100 MHz, DMSO-d,): & 187.8, 1634, 142.5, 135.1, 135.0, 132.1, 1317,
1262, 117.0, 116.6, 1062, 56.7; “F NMR (376 MHz, DMSO-d,): & [-147.78, -
147.84] (4 F); HRMS (ESI) caled for C,H,IO, (IM-BF,]*): 338.9876, found
338.9880.

9,10

4-Methoxyphenyl(phenyl)iodonium tetrafluoroborate (30):

‘BF,
L+

©/ \©\OMS

Synthesized from iodobenzene (la) and 4-methoxyphenylboronic acid (20) in 84%
yield as a white solid (Note: 20 was added at -78 °C and stirred at that temperature for
15 minutes, then brought up to room temperature and worked up as described in the
general procedure.); mp: 95-97 °C (ref'® 95-96 °C); 'H NMR (400 MHz, DMSO-d,):
8.21-8.15(4 H, m),7.65 (1 H,t,/J=7.4Hz),752 (2 H,appt,J=7.6 Hz), 707 (2 H,
d,J=72Hz),3.79 (3 H,s); "C NMR (100 MHz, DMSO-d,): & 162.0, 137.2, 134.8,
131.9,131.7,117.5,117.0, 105.4, 55.7; "F NMR (376 MHz, DMSO-d,): 6 [-147.78, -

147.83] (4 F); HRMS (ESI) caled for CH,IO ([M-BF,T"): 310.9927, found
310.9929.

1-Naphtyl(phenyl)iodonium tetrafluoroborate (3p):"

BF, ‘

oC

Synthesized from iodobenzene (1a) and 1-naphtylboronic acid (2p) in 81% yield as a
white solid (Note: 2p was added at -78 °C and stirred at that temperature for 15
minutes, then brought up to room temperature and worked up as described in the
general procedure.); mp: 177-179 °C; '"H NMR (400 MHz, DMSO-d,): 6 8.81 (1 H,
dd,J=7.6,10Hz),8.34 (1 H,J =8.0 Hz), 8.31-8.26 (3 H, m), 8.07 (1 H,d, J = 8.0
Hz),7.81 (1 H, app.t,J=7.2,12 Hz),7.72 (1 H, app. t, J/ = 8.0, 0.8 Hz), 7.64 (1 H,
app t,J =78 Hz),7.59 (1 H,t,J =72 Hz),7.47 (2H, app t,J = 7.6 Hz); "C NMR
(100 MHz, DMSO-d,): & 1374, 1349, 134.1, 133.5, 1319, 131.7, 130.9, 129.8,
129.5,128.8,128.0, 127.6, 119.3,116.2; °F NMR (376 MHz, DMSO-d,): 6 [-147.77,
-147.82] (4 F); HRMS (ESI) calcd for C,¢H,,I ((M-BF,T"): 330.9978, found 330.9989.

Bis(2-fluorophenyl)iodonium tetrafluoroborate (3q):
F BFs F

1z

Synthesized from 2-fluoroiodobenzene (1b) and 2-fluorophenylboronic acid (2b) in
85% yield as a white solid; mp: 174-175 °C; 'H NMR (400 MHz, DMSO-d,): 6 8.41
(2H,ddd,J=8.0,64,1.2Hz),7.74 2H,m),7.59 2 H,td,J =84, 1.6 Hz),7.38 (2
H,td,J = 7.8, 1.0 Hz); "C NMR (100 MHz, DMSO-d,): & 159.1 (d, J = 248.5 Hz),
137.1,135.8 (d, J = 7.2 Hz), 127.8, 117.0 (d, J = 22 Hz), 104.1 (d, J = 23.5 Hz); "°F
NMR (376 MHz, DMSO-d,): 8 -97.44 (2 F, m) [-147.77, -147.83] (4 F); HRMS (ESI)
calcd for C,,HyF,I (IM-BF,]%): 316.9633, found 316.9624.

Bis(4-bromophenyl)iodonium tetrafluoroborate (3r):

S6



BF,

| +

Synthesized from 4-bromoiodobenzene (1¢) and 4-bromophenylboronic acid (2e) in
66% yield as a white solid; mp: 178-180 °C; '"H NMR (400 MHz, DMSO-d,): 6 8.17
(4H,d,J=88Hz),7.77 (4 H, d, J = 8.8 Hz); "C NMR (100 MHz, DMSO-d,): &
137.1,134.7, 126 .4, 115.3; "F NMR (376 MHz, DMSO-d,): 6 [-147.76, -147.82] (4
F); HRMS (ESI) calcd for C,,HyBr,I ([M-BF,1%): 436.8032, found 436.8017.

Bis(2-methylphenyl)iodonium tetrafluoroborate (3s):

Me BFs Me

I +

Synthesized from 2-iodotoluene (1d) and 2-methylphenylboronic acid (2g) in 74%
yield as a white solid; mp: 160-162 °C; '"H NMR (400 MHz, DMSO-d,): & 8.31 (2 H,
d,J=17.6 Hz), 7.60-7.53 (4 H, m), 7.33-7.27 (2 H, m), 2.61 (6 H, s); "C NMR (100
MHz, DMSO-d,): 6 140.6, 137.2, 132.8, 131.6, 129.3, 120.5, 25.0; "F NMR (376
MHz, DMSO-d,): 0 [-147.78, -147.83] (4 F); HRMS (ESI) calcd for C,H,,I ((M-BF,
1%): 309.0135, found 309.0132.

Bis(3-trifluoromethylphenyl)iodonium tetrafluoroborate (3t):

‘BF,
|+

F3C\©/ \©/CF3

Synthesized from 3-trifluoromethyliodobenzene (le) and 3-trifluoromethylphenyl-
boronic acid (2j) in 51% yield as a white solid (Note: Pre-oxidation time was
increased to 60 minutes and 30 minutes was needed for the second step); mp: 163-165
°C; 'H NMR (400 MHz, DMSO-d,): 6 8.82 (2 H, s),8.61 2 H,d,J= 8.4 Hz),8.08 (2
H,d,J=8.4Hz),7.79 (2 H, app. t, J = 8.0 Hz); "C NMR (100 MHz, DMSO-d,): 6
139.3, 132.8, 132.0, (q, J = 3.7 Hz), 131.4 (q, J = 32.5 Hz), 129.1 (q, J = 3.5 Hz),
122.9 (q, J = 270.3 Hz), 117.2; ”F NMR (376 MHz, DMSO-d,): 6 -60.82 (6 F, s) [-
147.76, -147.82] (4 F); HRMS (ESI) calcd for C,,H;F I ([IM-BF,]%): 416.9569, found
416.9585.

Bis(4-trifluoromethylphenyl)iodonium tetrafluoroborate (3u):
‘BF4

|+

Synthesized from 4-trifluoromethyliodobenzene (1f) and 4-trifluoromethylphenyl-
boronic acid (2k) in 56% yield as a white solid (Note: Pre-oxidation time was
increased to 60 minutes and 30 minutes was needed for the second step); mp: 189-191
°C; "H NMR (400 MHz, DMSO-d,): 6 8.51 (4 H,d, 8.0 Hz), 7.95 (4 H, d, 8.0 Hz); °C
NMR (125 MHz, DMSO-d,): 6 136.3, 132.1 (q, J = 32.3 Hz), 128.6 (q, J = 3.5 Hz),
123.4 (q, J = 271.5 Hz), 121.0; F NMR (376 MHz, DMSO-d,): 8 -61.25 (6 F, s), [-
147.78, -147.83] (4 F); HRMS (ESI) calcd for C,,HFI ([M-BF,1%): 416.9569, found
416.9574.

3

Bis(4-formylphenyl)iodonium tetrafluoroborate (3v):
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“BF,

N

Synthesized from 4-formyliodobenzene (1g) and 4-formylphenylboronic acid (2m) in
31% yield as an off-white solid (Note: The reaction was carried out in MeCN (1 mL)
due to solubility problems.); mp: 109-111 °C; 'H NMR (400 MHz, DMSO-d,): &
10.02 (2 H, s), 8.49 (4 H, d, J = 8.4 Hz), 8.01 (4 H, d, J = 8.4 Hz); "C NMR (100
MHz, DMSO-d,): 6 192.5, 138.0, 136.0, 132.0, 122.4; "F NMR (376 MHz, DMSO-
dg): & [-147.78, -147.83] (4 F); HRMS (ESI) caled for C,,H,,IO, ([M-BF,]):
336.9720, found 336.9707.

Bis(4-methoxyphenyl)iodonium tetrafluoroborate (3w):
‘BF4

+

: ,|\©\
MeO OMe

Synthesized from 4-methoxyiodobenzene (1h) and 4-methoxyphenylboronic acid (20)
by the modified procedure in 46% yield, as a grey solid; mp: 170 °C (decomposed.);
'H NMR (400 MHz, DMSO-d,): 6 8.12 (4 H,d,J=7.2Hz),7.06 (4 H, d,J=7.2 Hz),
3.79 (6 H, s); "C NMR (100 MHz, DMSO-d,): 8 161.8, 136.8, 117.3, 105.9, 55.7; "°F
NMR (376 MHz, DMSO-d,): 0 [-147.78, -147.84] (4 F); HRMS (ESI) calcd for
C,,H,,I0, (IM-BF,"): 341.0033, found 341.0029.

Bis(1-Naphtyl)iodonium tetrafluoroborate (3x):
O BF, ‘
o

Synthesized from 1-iodonaphthalene (1i) and I1-naphtylboronic acid (2p) by the
modified procedure in 37% yield as a grey solid; mp: 155 °C (decomposed); 'H NMR
(400 MHz, DMSO-d,): 6 8.88 (2 H, dd, 7.6, 1.0 Hz),8.49 (2 H, d, 8.8 Hz), 8.21 (2 H,
d, 8.0 Hz), 8.01 (2 H, d, 8.0 Hz), 7.81 (2 H, app. t, 6.8, 1.4 Hz), 7.68 (2 H, app. t, 8.0,
0.8 Hz), 7.57 (2 H, app. t, 7.8 Hz); °C NMR (100 MHz, DMSO-d,): 8 137.3, 134.2,
133.4, 130.9, 129.7, 1294, 128.8, 128.0, 127.5, 119.2; F NMR (376 MHz, DMSO-

dy): 0 [-147.78, -147.84] (4 F); HRMS (ESI) calcd for C,,H,,I ((M-BF,1%): 381.0135,
found 381.0136.

Bis(2-fluorophenyl)iodonium triflate (4):

F -orf F
0

4

Synthesized from 2-fluoroiodobenzene (1b) and 2-fluorophenylboronic acid (2b) in
75% vyield as a white solid; mp: 181-183 °C; '"H NMR (400 MHz, DMSO-d,): 6 8.41
(2H,ddd,/J=8.0,64,1.6 Hz),7.74 (2 H,m),7.59 2 H,td,J=8.4,1.2 Hz), 7.38 (2
H, td, J = 8.0, 1.3 Hz); "C NMR (100 MHz, DMSO-d,): & 159.1 (d, J = 248.4 Hz),
137.1, 135.8 (d, J = 7.7 Hz), 127.8, 120.8 (q, 320.5 Hz, F,SOy), 116.8 (d, J = 22.1
Hz), 104.1 (d, J =24.0 Hz); ”F NMR (376 MHz, DMSO-d,): 6 -77.3 (3 F, s, CF,SO;
), -97.43 (2 F, m); HRMS (ESI) calcd for C ,H;F,I ([M-BF,]%): 316.9633, found
316.9624.
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