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1. Experimental procedures of mechanistic studies

90% D 90% D
D D

CuBr (0.1 equiv), "BusP (0.2 equiv), —
</:\> <i> B,pin; (1.1 equiv), MeONa (4.0 equiv) O Q
—/ — \_/ CD;0D (10 equiv), DMF, 80 °C, 12 h
1a

Za-d2

Synthesis of (Z)-1,2-diphenylethene-1,2-d> (2a-d2). To a mixture of 1a (71.2 mg, 0.4
mmol, 1.0 equiv), CuBr (5.8 mg, 0.04 mmol, 0.1 equiv), "BuzP (20 uL, 0.08 mmol,
0.2 equiv), Bopinz (111.7 mg, 0.44 mmol, 1.1 equiv), NaOMe (86.4 mg, 1.6 mmol, 4
equiv) and CD30OD (0.16 mL, 4 mmol, 10 equiv) was added 4.0 mL of DMF under
argon. The reaction mixture was then placed in a preheated oil bath at 80 °C for 12 h.
After the reaction was completed, the reaction was diluted with 8 mL of water then
extracted with ethyl acetate (3 x 8 mL). The combined organic extracts were dried
over anhydrous MgSOq, filtered, and then concentrated under reduced pressure and
the residue was further purified by silica gel column chromatography (PE) to give the
target product 2a-d2(60.5 mg, 83% yield, 90% D by 'H NMR). 'H NMR (400 MHz,
CDCl3) 6 7.25 —7.10 (m, 10H), 6.52 (s, 0.2H)

H Bpin

CuBr (0.1 equiv), "BusP (0.2 equiv) O Q
NaOH (4.0 equiv), MeOH (5.0 equiv)
3

°C,12h
DMF, 80 °C, 2a, 82 %

Alcoholysis of (£)-2-(1,2-diphenylvinyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane
(3). To a mixture of 3 (63.6 mg, 0.2 mmol, 1.0 equiv), CuBr (2.9 mg, 0.02 mmol, 0.1
equiv), "BusP (10 pL, 0.04 mmol, 0.2 equiv), NaOH (32.0 mg, 0.8 mmol, 4.0 equiv)
and MeOH (40 uL, 2.0 mmol, 5.0 equiv) was added 4.0 mL of DMF under argon. The
reaction mixture was then placed in a preheated oil bath at 80 °C for 12 h. After the

reaction was completed, the reaction was monitored by GC analysis.
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2. Possible explanation for reduced stereoselectivity in 2¢, 2d, 2f, and

2q cases.

The reduced stereoselectivity of 2¢ and 2d might be due to the presence of electron
donating group at para-position of arenes. These electron donating group might
promote the isomerization through a reversible addition-elimination process as shown
below. In the presence of electron donating group, the in situ generated olefin would
be more labile to complex with another molecule of copper-boron species. Then
addition of copper-boron species on double bond would lead to a saturated product,
which could afford an isomerization product after elimination reaction. For the
reduced stereoselectivity of 2f and 2g, we still have no convincing explanation.
Actually, the stereoselectivity is the result of combination effects of steric hindrance

and electronic effects of functional groups, making it difficult to predict which factor

predominates.
L,Cu BPin 4 cuBpin LnCU Bpin L,Cu  Bpin L.Cu  Bpin .L,CuBpin LaCU Ar
— = = == L,Cu——<Bpin === L,Cu——<-Ar =—= —
Al Ar LCuBpin A I A Al A "a’ Bpin *LCuBpin A’ Bpin
v CuBPin Iv'
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3. 'H and C NMR spectra for all compounds
(a) '"H NMR, BC NMR, °’F NMR and HRMS spectra of 2a-2w.

2a
"H NMR Spectrum
(400 MHz, CDCl)

L
s X
)0 95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00 -0.5 -l
f1 (ppm)
o9 A
enen O on AN 0 \O <t
=S Qo NERR
nen AN AN AN -~ \o
pofufagago. EE®
——— —
2a
13C NMR Spectrum
(101 MHz, CDCl3)
w - o Aish ! ; T b P

210 200 190 180 170 160 150 140 130 120 11(% 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)

S4



7.32
7.31
7.31
7.29
7.28
7.28
7.28
7.26
7.24
7.24
7:23
7.23
7.22
7.19
7.17
7.07
7.05
6.59

W Q)

2b
"H NMR Spectrum
(400 MHz, CDCl,)

—2.35

300+

T

0.0 95 90 85 80 75 7.0 65 6.0 55

T T

50 45 4.0 3.
1 (ppm)

T

5 30 25 20 L

T

5 1.0 05 00 -05 -1

T

—o oo ANOT Ao
OOoOnNmMnmOO AN~ 0 O < o0
NN S OOy 0 00 00 I~ N, 13 190 38!
nenenen AN NN -~ \o —
— e e e o | il il o
e—\— ~— |
2b

3C NMR Spectrum

(101 MHz, CDCl5)

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 30 20 10 0 -10

f1 (ppm)

S5



JINA 68°C
JNA $6°C
6L°¢
8¢
0s°9
€59
9
LS9
9L"9
8L9
8I'L
6L
6l°L
0T’L
1TL
L
L
€CL
€L
€CL
viL
STL
STL
9C'L
9TL
LTL
LTL
8TL
8TL

6C' L
om.w\
0¢’L

JNA €0°8—

W L

OMe

2c

"H NMR Spectrum

(400 MHz, CDCls)

008
e

E-isomer
I

= = il

= Mmm.g
oz

E B

-1

35 30 25 20 15 1.0 05 0.0 -05

50 45 40

70 6.5 60 55

00 95 90 85 80 75

1 (ppm)

0€ss—

P8I9L
E.EW
SV'LL

89°€11—
LTl
SERCI~
98°8CI
€6°8CT
SL'6CT
L86C1
9T 0¢1
CLLET
R.wmﬁ\

W Q)

3C NMR Spectrum
(101 MHz, CDCl,)

OMe

2c

-10

0

30 20 10

50 40

80 70 60

1 (ppm)
S6

210 200 190 180 170 160 150 140 130 120 110 100 90



%6
\

7.20
17.18
—6.92

6.77

6.74

6.43

MeO OMe

2d
"H NMR Spectrum
(400 MHz, CDCl5)

E-isomer

-3.77

J

i T é"
o= 5w =
=t =
0.0 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.
1 (ppm)
o AN O o
O —— o~ 0 O <t o
% SS B o N, 100 0
v onon AN — -~ \o DAl
— —_—— ~ I~ = -
I ~/— I ~— I

MeO OMe

2d
3C NMR Spectrum
(101 MHz, CDCl5)

T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110 100 90 80

T

T T T

70 6

f1 (ppm)

S7

T T T T

40 30 20 10 0 -10



7.26
7.24
7.23
7.21
7.19
7.18
7.18
7.16
Jr7 14
YTIZ
7.10
6.83
6.82
6.77
6.74
6.72
6.61
6.58
6.56
6.53
—3.61

o Xar:

2e
"H NMR Spectrum
(400 MHz, CDCl3)

300~

T T T T
5 1.0 05 00 -05 -1

0.0 95 90 85 80 7.5 70 65 6.0 55 50 45 4. 35 3.0 25 20 1.
1 (ppm)

T

130.24
129.3
129.01
12831
127.24
121.61
113.81

3
77.48
77.16
76.84

~55.08

g
|

2e
3C NMR Spectrum
(101 MHz, CDCly)

T T T T T T T T T T T T T T T T T

210 200 190 180 170 160 150 140 130 120 11(% 100 90 80 70 60 S50 40 30 20 10 0 -10
1 (ppm)

S8



w
re
Lo
[=}
w
ro
Lo
L o
Lo
o
w
e
L 2
o
p89LYy
L@ E.Rw
' 8Y'LL
=)
< - 0911
[ B 18°6TT
<& 69°CCI
69°9 = wwn
w9 M oL'geTy|
6L9 - pL €Tt |
789 Mo oo.mﬁv
869 - 0T STI
00°L RS 6v° LTI
0L - SE'8TI
0T°L RS $8'8T1
aL - 10°621
WA S 60°6TT
VT L - 65°0€T
vTL M 95 < €9°0€T ‘
9L =R TETET
. Lo [se)
8T'L 20 FS €6'9€T
ST'L £T
&L g8 lg o
0€°L u %u. i *
N N
€L _ x T =
€L =
Z m [ v
I < 9
— 3 &
=

0 -10

10

30 20

50 40

1 (ppm)
S9

2f
3C NMR Spectrum

(101 MHz, CDCl3)
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(b) '"H NMR spectrum of 2a-d:
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