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1. Mechanistic study by monitoring the reaction with ESI-MS analysis

Figure 1 shows the ESI-MS spectrum of the reaction mixture of cross-coupling

between 1,1-diphenylmethyl-trimethylammonium triflate with phenylboronic acid.

The reaction mixture diluted by MeOH was injected to ESI-MS after reaction time of

0.5 h. Diphenylmethylium A (m/z 166), oxidative addition intermediate B (m/z 798)

and D (m/z 1126), and transmetalation intermediate C (m/z 874) were detected.
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Figure 2 shows the ESI-MS spectrum of the reaction mixture of stoichiometric

reaction of 1,1-diphenylmethyl-trimethylammonium triflate

in the absence of

phenylboronic acid. The reaction mixture diluted by MeOH was injected to ESI-MS

after reaction time of 0.5 h. Diphenylmethylium A (m/z 166), oxidative addition

intermediate B (m/z 795), D (m/z 1127) and E (m/z 749) were detected.
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2. Copies of 'H-NMR & *C- NMR Spectra
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Chemical Formula: Cy3H7F

l

05

T

1.0

15

T T T T T T
45 40 35 30 25 20

5.0

55

— E00'}

6.0

65

7.0

|
k
-0 =
55 &
N~ ™
T

T
8.0

85

T

9.0

00

1 (ppm)

75
'H NMR of 4c

105 100 95

1.0

$2'98—

0V'ShE
Fm.m:v.

64°GT)
24 vW
S6'221 7
Z56CL

ar'eel
1§ mm_.N
g€ Irl
85 Evl

PE09L~
8T8

Chemical Formula: CyaHy7F

T
20 10

1

T T
50 40

60

70

T
90 80

10

120

130

|
T T T T T T
190 180 170 150 140

210

-10

30

100
1 (ppm)

1BC NMR of 4c

160

200

S32



QU U

Chemical Formula: CyyH,F

-116.62

T
-10

T
-20

T
-30

:
-40

T T T T
-50 -60 -70 80

T
-90

4100 -110 120
1 (ppm)

¥F NMR of 4c

S33

T T T T T T T T T
-130  -140 -150 -160 -170 -180 -190 -200 -210



SL6—
509
90 wN.
(A 4]
34 wN

¥z 2
ST 2
sz 24
sz 24
€
€]
ee 4
e /]

KL
84
6E'L
A A

8y s
61 L
61 L
05 4
€92
€9/
94
18

pi: A

Chemical Formula: C»4H,g0

=00
00}

oot

9l'e
e
a0
Fz
EF60€E

10 05 00 -05

15

45 40 35 30 25 20

5.0
1 (ppm)

10I5 100 95 90 85 80 75 70 65 60 55
1
H NMR of 4d

1.0

SE'05—

PS5 801~
2800

mmdﬁ
NQNNFW
Sb 2L

[1%: 4%
.\.m.wmr\

€00pL—

4%
9BCrL

€596 —

Chemical Formula: Cp¢H g0

T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)
13
C NMR of 4d

T
210

S34



Sle—

Chemical Formula: CygH 50,

=80'E

=20}
=00}
=00}

00'}
mmmo.u

Fes

=101

4.0

45

'f1 (ppfv;())
'H NMR of 4e

T T T T
70 6.5 60 55

75

T T
85 8.0

9.0

95

105 10.0

1.0

06'05—
PLeeG—

6280}
wo.o:M
06 bbb~
S8 ph—

vz izh—

9492l —
£r'8Zl
(7414}
99 pl
16 :;W
8EEVL

25961 —
L26s—

Chemical Formula: CygH 50,

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
13
C NMR of 4e

T
210

S35



8z¢—

a8y e—

88’9
2691
€69
691
169
86 9
102
£0 2
0 24
50 24
90 /1
80 ]
ob2
b2
V2
8l 2
0z 2

o9 J

9T L
8z L
62 L

L0

Chemical Formula: CygH¢;F

Feoe

Foot

0.0

T

05

1.0

15

20

T

25

30

35

4.0

45

T
5.0
1 (ppm)

'H NMR of 4f

55

T T T T T
8.0 75 7.0 65 6.0

85

9.0

95

10.0

[} T

80'96—

Clxan
e
1p'9zl
AN
zyogl—
008l —
9,681,
89°Erl
9gErl

2T 09b~
99°C9L—

F ‘ O

Chemical Formula: CoH7F

80 70 60 50 40 30 2 10 0 -10 -20 -30 -40

90

110

130

150

170

190

210

230

1 (ppm)

1BC NMR of 4f

S36



HRANCEIIRTEEE88 5
P P P P P e e P P P P P P P P w0
e et |
Cl I I Cl
Chemical Formula: CygH4Cl>
|
npeny B
= = o
- O o
~o© s
T T T T T T T T T T T T T T T T T T
1.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25

1 (ppm)

'H NMR of 4g

DO TR ©
B8 IGABER e
Nz NONODO 0
acip el AR i 8
NI

® .
Ci O CI

Chemical Formula: C9H14Cl

1 |

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50

210 200 190
1 (ppm)

B3C NMR of 4g

S37



QOOVITIN—D — o~ 0OSTOo = =
NONNNNNN~ O KNKROOO N e
REDONNNT Y $eeeee w o

6

Cl l l Cl

Chemical Formula: CpoH1¢CI,0

1.00-1

6.0 55 50 40 35 3.0 25 20 15

9.0 85 8.0 45
1 (ppm)

'H NMR of 4h

w0 oD T MO ~ O -

~ Sk QOB K 0O 38
@D TS QO®® = W< o
<2k ot L i v 88
| LA R R O Y

é

Cl ! ! (@]

Chemical Formula: CpH4¢CI,0

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

3¢ NMR of 4h

S38



