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L. Mechanistic Study
Procedure for the synthesis of borylated product 2b’:

To a flame-dried 1 dram vial equipped with a stir bar was added copper iodide (0.1 equiv, 0.050
mmol), bis(pinacolato)diboron (1.5 equiv, 0.75 mmol), and sodium carbonate (1.3 equiv, 0.65
mmol). The vial was capped with a septa and purged with argon. Dry acetonitrile (2.0 mL) was
added, followed by the ester 1b (1.0 equiv, 0.50 mmol) and methanol (2.0 equiv, 1.0 mmol). The
argon line was removed and the septum covered with parafilm. The reaction was stirred at room
temperature for 16 h. Celite was added to the reaction mixture and the solvent removed in vacuo.
The reaction mixture was purified via column chromatography (solid loading) to yield the
corresponding borylated trifluoroalkene 2b’.

Bpin O
O/

FTOF

F

methyl 2-((2,4-dimethylphenyl)(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)methyl)-3,3,3-
trifluoropropanoate (2b’). Colorless oil, 23% (44 mg). Purified on silica gel using DCM:Hexanes
1:4. 'TH NMR (400 MHz, CDCl5) 6 7.07 (d, J= 7.8 Hz, 1H), 6.93 — 6.91 (m, 1H), 6.91 — 6.87 (m,
1H), 3.92 (dq, J=12.3, 7.8 Hz, 1H), 3.40 (s, 3H), 3.20 (d, /= 12.4 Hz, 1H), 2.34 (s, 3H), 2.23 (s,
3H), 1.14 (s, 6H), 1.10 (s, 6H). *C NMR (101 MHz, CDCl5) 6167.7 (q, J = 3.2 Hz), 136.8, 135.7,
132.1, 131.5,127.6 (br. s), 126.7, 125.1 (q, J = 281.1 Hz), 84.0, 52.5 (q, /=26.4 Hz), 52.3, 24.44,
24.43, 21.05, 20.18. 1F NMR (376 MHz, CDCl3) 6 -67.22 (d, J= 7.7 Hz). ''B NMR (128 MHz,
cdcly) 6 32.4. HRMS: (ESI) m/z: [M + H]* caled for C,9H,7BF30,4 387.1952; Found 387.1953.

Procedure for the mechanistic study:

Cul (0.1 equiv.)

. Bopin, (1.5 equiv.) Bpin O
Bpin O NaOiBu (1.3 equiv.) P
OMe MeOH (2 equiv.) | OMe
CF3 ACN, 16 h, rt F7OF

To a flame-dried 1 dram vial equipped with a stir bar was added copper iodide (0.1 equiv, 0.020
mmol), powdered 4 A molecular sieves (0.050 g/0.20 mmol), bis(pinacolato)diboron (1.5 equiv,
0.30 mmol), and sodium zert-butoxide (1.3 equiv, 0.26 mmol). The vial was capped with a septa
and purged with argon. Dry acetonitrile (0.80 mL) was added, followed by the ester 1b (1.0 equiv,
0.20 mmol) and methanol (2.0 equiv, 0.40 mmol). The argon line was removed and the septum
covered with parafilm. The reaction was stirred at room temperature for 16 h. The reaction was
filtered through a small pad of celite, rinsing with EtOAc, and the solvent removed in vacuo. The
crude reaction mixture was dissolved in CDCl; and evaluated by '°F NMR. Only starting material
1b was observed.



II NMR Spectra
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1b - 3C NMR
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1c-'H NMR
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1c - F NMR
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1d - 3C NMR
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le - 'H NMR

z8E~
vee’

689~
1697
€84\
wm.hw

oL

HsC\O

——= fg

———— 0}

— Tgoz

CHy

CFy

chemical shift

le - 13C NMR

— o
6c8LlL”
98'6L1 — ]
C.oﬁw =
81'0Z1L
6,0Z1 o
Lz re
z8:622 i -
ov Vel = s
vs'9ZL —
<
LR
§'Z5 ~ =
'S —
o
Le
m e
STOPE 1T F [
62°0V1L ~
SeE okl — M m =
127481)’42 = =
o
— (=]
1412’ e
oyl R -
adedl :
) 3 o
2
S'19L ~ -—] -
oL — ° —
O
5 =
o—( o
rr3 —
\ o
J £
r°
8
N




1f —'H NMR
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1h - H NMR
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1h - °F NMR

S a9
o 0 Mo 9000
e
~ O S
8000
O F F
F
7000
r6000
5000
4000
3000
2000
1000
ro
[
n o
N O
S
T T T T T T T T T T T T T T T T T T T T T T T T
30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
1 (ppm)
1i—H NMR
m
9] 40000
S
OSN=HONMANOTANONOINTMNMANTITITNHOOMMANNSDOOONMWMONNNLOOOWON
OCT ITMMMMANOONDANOCOCOCOCOCOITITIITIEIIITMMMMMMMI LI LN IN O 0
B NNNNNNNOGOOOG OO OOV IINILININIAIANIAINIAINTESGYE YT MM
ity s S e e e A S S B L L 35000
(o}
CH,
AN k]
H,C
N0 FIF
F
25000
. . . . . 20000
6.15 6.10 6.05 6.00 5.95
1 (ppm)
15000
T T T T T T T
460 459 458 457 456 455 454
1 (ppm) ) 10000
|
|
5000
T T T T T T T T T T
I i 5.46 5.44 542 540 5.38 5.36 5.34 5.32 5.30 5.2
| 1 (ppm)
A Fo
i T S I AN
o o o (2] o o o [N =]
m ©o (=} ~N m N ©o 0 o
<) <) - - - - ~ o m
T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 X 4.0 35 3.0 25 2.0 15 1.0 0.5 00 -05

4.5
1 (ppm)



i 13
1li—*CNMR

jaa)

] 35000

[a)]
TETTLTLTNONNTM N INETTMNONINTETTNOONNTTIINNIMOOmMmnNOON Y
FYyYFYFYFYyoowwwooooaNaNANNNHISETLITMNMMAM—A—dOORdD®GWBF NS XN
O OV WOVWWOWOVWOVWUOVUOUSTIETIETITITITTTITMMMMMMANNNNANNNNNAASAASS SN o NN
R B B B T B I B I B B e B I T T T T T T T T T T T T T T e T T B B T e I B B S Vo T Ve IR Vo I 7o)
e L S —

30000

o
AN O/CHs
H,C 125000
A N o F F
E

ln I ‘ x” “HA 20000

T T T T T T T T
126 1256 124 123 122 121 120 119
1 (ppm)

156000

10000

5000

T T T T T T T T T T T T T T T T T T T T T
0O 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

1i — °F NMR

1600

o > )
F500
A _CHg ~
o F1400
H,C
NN F F 11300
F

1200

/-58.07
-63.38
-63.38

1100

1000

900

800

r700

600

500

400

300

200

100

=100

0.24—
1.00—

T T T T T T T T T T T T T T T T T T T T T T T T
30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200
1 (ppm)



1j - 'H NMR
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1j - 1F NMR
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1k — 13C NMR
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11-'H NMR
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11 - °F NMR
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1m - 13CNMR
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1t - 'H NMR
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2b - 13C NMR
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2c - B NMR
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2d - 3C NMR
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Mechanistic Study — Crude °F NMR
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