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1. General Information

Staring materials and reagents were purchased from commercial sources and used without
further purification. Organic solvents were dried and distilled by standard methods prior to use.
Analytical TLC analyses were performed on Yantai Chemical Industry Research Institute silica
gel 60 F254 plates. Flash column chromatography was performed on Qingdao-Haiyang® silica
gel (200-300 mesh) or Macklin neutral aluminum oxide (200-300 mesh). Nickel-catalyzed
hydroboration reactions were performed under a N, atmosphere in a glove box using flame-
dried glassware with a stirring bar and anhydrous solvent unless otherwise indicated. NiCl, and
Ni(COD), were purchased from Energy. Reaction temperatures were reported as the
temperatures of the bather surrounding the flasks or vials. 'H ,"*C, "B and '°F NMR spectra
were recorded on a Bruker 400 or JEOL 600 spectrometer at 400/600, 101/151, 128/193, and
376/565 MHZ, respectively. Peaks recorded are relative to the internal standards: CDCls (8 =
7.26) for 'H NMR and CDCls (8 = 77.16) for '*C spectra, All the "B chemical shifts were
referenced to external BF3-OEt (8 = 0.00). All the °F chemical shifts were not referenced.
Data for '"H NMR and "*C NMR spectra were reported as follows: chemical shift (ppm,
referenced to protium; s = singlet, d = doublet, t = triplet, q = quartet, dd = doublet of doublets,
dt = doublet of triplets, m = multiplet, br = broad, coupling constant (Hz), and integration). For
the 'H & '3C NMR spectral data, the hydrogens and carbons bonded with boron are not listed
due to quadrupole broadening and spin-spin coupling with boron. The dr values of related
products were measured via 'H NMR. High resolution mass spectra (HRMS) were obtained on

a Waters Xevo G2-XS Tof mass spectrometer.



2. Reagents and Substrates

2.1. Olefin Substrate Preparation
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Fig. S1. List of substrates used in this work.



S3-8, S11, S15, S18-19, S33, S41, S49-55, S69 are commercially available and used without
purification when received. S9-14, S16-17, S30-S32, S34-39, S56-60 and S64 are synthesized
according to procedure A, and their NMR spectra correspond to the reported data.'"'® S40, S42-
48, S67-68 and S70 are synthesized according to procedure B, and their NMR spectra
correspond to the reported data.!”?! S61-63 and S65-66 are synthesized according to procedure

C, and their spectra correspond to the reported data.??

Procedure A

Cl Et3N (2 eq) OR
ROH + 2 3 AN

o DCM, r.t., overnight 0
(1.5eq.)

In a 100 mL round-bottom flask, ROH (5 mmol, 1.0 eq.) was dissolved in 20 mL DCM,
followed by the addition of TEA (10 mmol, 2 eq.). After that, acryloyl chloride (7.5 mmol, 1.5
eq.) was added under 0 °C. The resulting mixture was stirred overnight. When the reaction was
completed, water was added. The aqueous phase was extracted by DCM three times. The
organic phase was combined and evacuated under reduced pressure. The residue was subjected

to column chromatography (SiO.) to give the pure products.

Procedure B

o) OR' DCM, r.t., overnight R~ OR'
)‘\ . Phspéﬁr r. vernig W
o)

R H O

R'= Et or Me R' = Et or Me

In a 100 mL round-bottom flask, methyl (or ethyl) (triphenylphosphoranylidene)acetate (6
mmol, 1.2 eq.) was dissolved in 20 mL anhydrous DCM, followed by the addition of a ROH (5
mmol) solution in anhydrous DCM. Then the mixture was stirred overnight. When the reaction
was completed, water was added. The aqueous phase was extracted by DCM three times. The
organic phase was combined and evacuated under reduced pressure. The residue was subjected

to column chromatography (SiO;) to give the pure products.



Procedure C

o o DCC (1.2 eq.) 0

0,
2 . O on DMAP (10 mol%) Aro\/\o)LR
R™ "OH (e} DCM, r.t., overnight o

1eq. 1.2 eq.

In a 100 mL round bottom flask, acid (10 mmol) and 2-hydroxyethyl acrylate (12 mmol, 1.2
eq.) were dissolved in anhydrous DCM. Then, DMAP (1 mmol, 10 mol%) and DCC (10 mmol,
1 eq.) were added to the solution. The resulting mixture was stirred at room temperature for 22
h. After that, the reaction was quenched with water, and the aqueous phase was extracted with
DCM three times. The combined organic phase was then dried with anhydrous Na>SO4 and
evacuated under reduced pressure. The residue was subjected to column chromatography (SiO»)

to give the pure products.

(e} NHBoc

A

S27, colorless oil, 83%. Procedure A.

'H NMR (600 MHz, Chloroform-d) 5 7.85 (d, J= 8.2 Hz, 1H), 7.41 (s, 1H), 7.37 — 7.32 (m,
2H), 7.0810 — 7.06 (m 1H), 6.45 (dd, J= 17.3, 1.3 Hz, 1H), 6.15 (dd, J = 17.3, 10.5 Hz, 1H),
5.88 (dd, J=10.5, 1.3 Hz, 1H), 5.20 (s, 2H), 1.53 (s, 9H).

O

\)J\O/\©/NHBOC

S26, colorless oil, 78%. Procedure A.

'H NMR (600 MHz, Chloroform-d) 5 7.41 (s, 1H), 7.31 — 7.25 (m, 2H), 7.07 — 7.00 (m,
1H), 6.47 (s, 1H), 6.44 (dd, J = 17.4, 1.4 Hz, 1H), 6.15 (dd, J= 17.3, 10.4 Hz, 1H), 5.85 (d, J
= 1.4 Hz, 1H), 5.15 (s, 2H), 1.51 (s, 9H).

0]

\)J\O/\@
NHBoc

S28, colorless oil, 76%. Procedure A.



'H NMR (600 MHz, Chloroform-d) & 7.35 (d, J = 8.2 Hz, 2H), 7.30 (d, J = 8.2 Hz, 2H),
6.48 (s, 1H), 6.41 (dd, J=17.3, 1.5 Hz, 1H), 6.13 (dd, J= 17.3, 10.4 Hz, 1H), 5.82 (dd, J =
10.4, 1.5 Hz, 1H), 5.12 (s, 2H), 1.51 (s, 9H).

S30, orange solid, 89%. Procedure A.

'H NMR (600 MHz, Chloroform-d) & 6.40 (dd, J = 17.3, 1.4 Hz, 1H), 6.10 (dd, J = 17.3,
10.4 Hz, 1H), 5.80 (dd, J = 10.5, 1.4 Hz, 1H), 4.97 (s, 2H), 4.28 (t, J = 1.8 Hz, 2H), 4.18 (t, J
= 1.9 Hz, 2H), 4.16 (s, SH).

13C NMR (151 MHz, Chloroform-d) & 166.14, 130.90, 128.58, 81.34, 69.69, 68.91, 68.67,
63.01, 0.08.

T

O NHBoc

S31, colorless oil, 95%. Procedure A

'H NMR (600 MHz, Chloroform-d) 5 6.37 (d, /= 17.3 Hz, 1H), 6.07 (dd, J = 17.4, 10.5 Hz,
1H), 5.81 (d, J= 10.4 Hz, 1H), 4.82 — 4.63 (m, 2H), 3.83 (t, /= 8.4 Hz, 1H), 2.86 (d, J=9.3
Hz, 2H), 1.99 — 1.90 (m, 2H), 1.42 (s, 9H).

13C NMR (151 MHz, Chloroform-d) & 165.59, 154.92, 131.08, 128.32, 79.66, 62.74, 39.07,
38.47,28.45.

o]
OMe

S46, colorless oil, 89%. Procedure B.

"H NMR (400 MHz, Chloroform-d) 7.43 —7.25 (m, 5H), 6.73 (d, J = 15.5 Hz, 1H), 5.32
(d, J=15.5 Hz, 1H), 3.69 (s, 3H), 1.40 — 1.18 (m, 4H).

3C NMR (151 MHz, Chloroform-d) § 167.41, 157.31, 141.02, 130.34, 128.60, 127.26,
118.53,51.36, 29.19, 16.41.
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S67, colorless oil, 49%. Procedure B.

'H NMR (600 MHz, Chloroform-d)  7.17 (d, J = 16.0 Hz, 1H), 7.12 — 7.05 (m, 2H), 6.91 —
6.85 (m, 2H), 5.96 (d, J= 16.0 Hz, 1H), 3.75 (s, 3H), 2.82 (dd, J = 10.8, 8.3 Hz, 1H), 1.93
(dd, J=10.7, 7.3 Hz, 1H), 1.77 (t, J = 7.9 Hz, 1H), 1.46 (s, 7H).

13C NMR (101 MHz, CDCl3) 5 166.87, 154.81, 153.22, 129.52, 128.80, 121.17, 119.54,
78.54, 60.85, 51.76, 34.88, 26.94, 26.90, 25.87.

O

S61, colorless oil, 40%. Procedure C.

'H NMR (600 MHz, Chloroform-d) & 7.33 (d, J = 8.1 Hz, 2H), 7.22 (dd, J = 7.6, 1.6 Hz,
1H), 7.11 (td, J= 7.7, 1.6 Hz, 1H), 7.00 — 6.91 (m, 2H), 6.85 (s, 1H), 6.54 (d, J = 8.0 Hz, 1H),
6.37 (dd, J=17.4, 1.4 Hz, 1H), 6.08 (dd, J= 17.3, 10.4 Hz, 1H), 5.81 (dd, J=10.5, 1.4 Hz,
1H), 4.43 — 4.31 (m, 4H), 3.83 (s, 2H).

3C NMR (101 MHz, CDCl3) § 172.27, 165.96, 142.81, 137.88, 131.57, 130.98, 129.59,
128.97, 128.17, 127.94, 124.19, 124.15, 122.17, 118.44, 62.96, 62.17, 38.47, 0.08.

2.2 Synthesis of the vinylborane reagent

N©)

1)1, (0.5 eq.) N\
H G/L/> /\G/l}
2) /\MgBr (1eq.) B \
H H H H
PhMe, r.t. 1

60 %

To a flame-dried round-bottom flask was added NHC-borane (30 mmol, 1 eq.). Then the flask

was evacuated and re-filled with N, three times. A solution of I (15 mmol, 0.5 eq.) in dry
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toluene was then added dropwise at room temperature. After stirring for 1 hour, the solution
was cooled to -78 °C, to which was added vinylmagnesium bromide (30 mmol, 1M in THF, 1.0
eq.) dropwise. The reaction was then quenched with water after TLC monitoring. The aqueous
phase was extracted with EtOAc three times. The combined organic phase was dried over
Na,SO4 and concentrated under reduced pressure. Purification by column chromatography

(Si0; or AL,O3) gave the pure product as a colorless oil with 60% isolation yield.

IH NMR (600 MHz, Chloroform-d) & 6.83 (s, 2H), 6.31 (t, J = 16.2 Hz, 1H), 5.21 (s, 1H),

4.78 (d,J=19.1 Hz, 1H), 3.77 (s, 6H), 2.18 — 1.68 (m, 2H) (BH,).
1B NMR (193 MHz, Chloroform-d)  -27.94 (t, J = 84.3, 1B)
B {1} NMR (193 MHz, Chloroform-d) 5 -27.94 (s, 1B).

13C NMR (151 MHz, Chloroform-d) 5170.93 (br, 1C), 150.46 (q, J = 52.8, 1C) 120.30,

118.54, 35.93.

HRMS(ESI) m/z (M-H") calculated for C20H20BN - H" 135.1099, found 135.1093.

"
Ay
H H
1-IPr

1-I'Pr, white solid, 32%

'H NMR (600 MHz, Chloroform-d) & 6.96 (s, 2H), 6.39 — 6.29 (m, 1H), 5.21 — 5.10 (m,

3H), 472 (d, J= 19.4 Hz, 1H), 1.39 (d, J = 6.8 Hz, 12H).

B NMR (193 MHz, Chloroform-d) 5 -27.85 (d, /= 84.1 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -27.85 (s, 1B).

13C NMR (101 MHz, Chloroform-d) &117.56, 114.69, 48.57, 22.53.

HRMS(ESI) m/z (M+H") calculated for C17Hz3BN2Ox+H' 193.1871, found 193.1865.
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1-Me

1-Me, colorless oil, 37%

'H NMR (600 MHz, Chloroform-d) 5 6.84 (s, 2H), 4.86 (s, 1H), 4.18 (s, 1H), 3.77 (s, 6H),

1.80 (s, 3H).

1IB NMR (193 MHz, Chloroform-d) 5 -26.74 (d, J = 84.2 Hz, 1B).
B {1} NMR (193 MHz, Chloroform-d) 5 -26.74 (s, 1B).

13C NMR (101 MHz, Chloroform-d) § 120.23, 112.07, 36.02, 28.22.

HRMS(ESI) m/z (M+H") calculated for C,7H2:BN2O,+H" 151.1401, found 151.1397.

3. Reaction Optimization

Table S1a. Optimization of different nickel catalysts

/\B{L . A(OBn [Ni] (10 mol%) /\';;/L
4 H 0 dioxane (0.1 M) Bno%
rt, overnight
0.075 mmol 0.05 mmol L= \NAN/ O(i) 3
\—/

Entry [Ni] yield (%) d.r.
1 NiBr,(DME) 60 11.4
2 NiCl,(DME) 69 11
3 NiCl, 75 1.11
4 Ni(COD), 56 12.3
5 Ni(acac), 46 1.3/1
6 Ni(OTf), 63 1.4/1
7 - N.R.

"H NMR yields with 1,3,5-trimethoxybenzene as an internal
The diastereomeric ratio is determined by "H NMR

Note: Both Ni(Il) and Ni(0) catalysts tested were effective in catalyzing the hydroboration,

resulting in 3 with moderate to good yields. However, the ligands bonded with nickel center
9



affected the dr values. Without a nickel catalyst, no reaction was observed.

Table S1b. Optimization of ligands

NiCl, (10 mol%) /\H/L
/\B'/L . A(OBn L (15 or 25 mol%) Z B
X “H o) dioxane (0.1 M) Bno%
rt, overnight o
0.075 mmol 0.05 mmol (#)-3
O|O 0 0 OWB;&;O \ b
PPh, N/>—<\Nj" I r\}\) N \f}
™ O P
trace? yield: 61%” yield: 76%?° yield: 80%°
dr: 1/1 - ee dr: 1/1 - ee dr: 1/1 - ee
= t
0Ny | 0o (Bu);P O PRy R = o-Tol, 66%, dr: 1/1.2
| |
N N\) O R = Cy, 42%, dr: 1/2
yield: 72%° 67% 65%* NiBry(PPhy),d  80%, dr: 8/1
dr: 1/1 - ee dr: 1/1.1 dr:1/1.1
F
P % K %y % F
F
88% 88% 89% 72% 91%
dr: 1/19 dr: >1/20 dr: 1/18 dr: 1/1.1 dr: 1/12

2 NiCl, (5 mol%), Ligand (6 mol% or 12.5 mol%), dioxane (0.1 M), rt, 18 h

5 NiBry(DME) (10 mol%), ligand (15 mol%), THF (0.1 M), rt, 18 h

¢ NiBry(DME) (10 mol%), ligand (15 mol%), dioxane (0.1 M), rt, 18 h

9 NiBry(PPhg), (10 mol%), dioxane (0.1 M), rt, 18 h

"H NMR vyield with 1,3,5-trimethoxybenzene as an internal. The diastereomeric ratio is determined by 'H NMR

Note: Multidentate ligands were not effective in improving the drs for 3, meanwhile some
mono-phosphine ligands provided excellent drs of up to > 20:1. This experimental finding is
consistent with the proposed reaction mechanism (Fig. 2f), wherein the key transition state,

determining the product configuration, only has one vacancy for o-coordination.

Table S1c. Optimization of solvents

10



NiCl, (10 mol%) HoL
L P(Arg); (25 mol%)

/\B/ = OBn

+ ——— =  BrO

H Y solvent (0.1 M) n j(K
o)

"1 o rt, overnight
0.075 mmol 0.05 mmol (£)-3
entry solvent yield (%) d.r.
1 dioxane >95% >20/1
2 THF 89% >20/1
3 PhMe >95% >20/1
4 MeCN 37% 111
5 DMA 87% 14/1
78 PhMe 84% >20/1
[ 8P PhMe 97% >20/1 ]

@1 (0.05 mmol), Benzyl acrylate (0.06 mmol)

51 (0.12 mmol), Benzyl acrylate (0.10 mmol), isolated yield

H NMR yield with 1,3,5-trimethoxybenzene as an internal, The diastereomeric
ratio is determined by "H NMR

Note: Less polar toluene as the solvent provided the highest yield with an excellent dr of > 20:1.
4. Analytical Data of Products

4.1 General procedure for nickel-catalyzed diastereoselective hydroboration

(ju

L

@

L
+

NiCl, (5 mol%) A~
/\B:I/ %OR P(Arg)3 (12.5 mol%) RO |
H 5 PhMe (0.1 M) o

@)

4
H t ight
I't, overni
9 (£)
AN
L= N'°N Arg = F—@%
\—/

Under an atmosphere of dry N,, NiCl, (0.005 mmol, 5 mol%) and (p-F-Ph);P (0.0125 mmol,
12.5 mol%) were mixed in a 10 mL Schlenk tube with a stirring bar. Toluene (0.5 mL) was then
added. The mixture was stirred for at least 45 min at room temperature. After that, a sequence
of alkene (0.1 mmol, 1.0 eq.), toluene (0.5 mL), and borane (0.12 mmol, 1.2 eq.) was added to
the reaction mixture. The tube was then tightly sealed and stirred at room temperature for 16
hours. After the reaction, the mixture was quenched under air, and the solvents were evacuated
in vacuo. The obtained crude mixture was analyzed by "H NMR using 1,3,5-trimethoxybenzene
as an internal standard and then subjected to flash column chromatography on neutral aluminum

oxide (200 — 300 mesh) to give the corresponding products.
11



4.2 Analytical data of products.

3, major configuration, colorless oil, 97%, d.r. > 20/1.

'"H NMR (600 MHz, Chloroform-d) & 7.28 — 7.24 (m, 3H), 7.16 — 7.14 (m, 2H), 6.57 (s, 2H),
6.32 - 6.36 (m, 1H), 5.29 (br, 1H), 4.88 (d, J=21.2 Hz, 1H), 4.79 — 4.67 (m, 2H), 3.62 (s, 6H),

2.03 (s, 1H), 1.22 (d, J = 6.1 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.92 (d, J= 88.0 Hz, 1B).
UB {'TH} NMR (193 MHz, Chloroform-d) § -17.92 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 182.63, 137.40, 128.39, 128.30, 127.69, 120.66, 119.40,

64.67,36.61, 16.39.

HRMS(ESI) m/z (M+Na") calculated for Ci17H23sBN,O,+Na' 321.1745, found 321.1754.

7 | H
= /\\\\
@;\l B X
w OBn
(#) O

Minor configuration, colorless oil

'H NMR (600 MHz, Chloroform-d) § 7.36-7.30 (m, 4H), 7.28-7.25 (m, 1H), 6.76 (s, 2H),
6.41 — 6.35 (m, 1H), 5.31 (br, 1H), 5.07 — 5.02 (m, 2H), 4.98 (d, /= 19.2 Hz, 1H), 3.69 (s, 6H),

2.08 (sbr, 1H), 0.97 (d, J = 6.8 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.97 (d, J= 87.6 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.92 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 182.54,137.67, 128.34,128.13, 127.57,121.01, 119.76,

64.86, 36.75, 16.09.
12



HRMS(ESI) m/z (M+Na") calculated for C17H23BN,O,+Na* 321.1745, found 321.1754.

4, White crystal, 75%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) § 6.83 (s, 2H), 6.31 (m, 1H), 5.30 (s, 1H), 4.87 (d, J =

19.6 Hz, 1H), 3.79 (s, 6H), 1.91 (s, 1H), 1.16 (d, J= 6.5 Hz, 3H), 1.13 (s, 9H).

1IB NMR (193 MHz, Chloroform-d) & -17.94 (d, /= 87.8 Hz, 1B).

B {1} NMR (193 MHz, Chloroform-d) 5 -17.94 (s, 1B).

13C NMR (151 MHz, Chloroform-d)  182.57, 120.79, 118.99, 76.62, 36.77, 28.08, 16.43.

HRMS(ESI) m/z (M+Na") calculated for C14H2sBN,O>+Na* 287.1901, found 287.1910.

5, colorless oil, 81%, d.r. > 20/1.

'H NMR (400 MHz, Chloroform-d) & 6.81 (s, 2H), 6.38 — 6.29 (m, 1H), 5.33 (br, 1H), 4.94
(d,J=19.4 Hz, 1H), 3.81 —3.73 (m, 1H), 3.78 (s, 6H), 3.70 — 3.62 (m, 1H), 1.98 (s, 1H), 1.19

(d,J=5.3 Hz, 3H), 0.93 (t, /= 7.1 Hz, 3H).

B NMR (193 MHz, Chloroform-d) § -18.72 (d, J = 88.0 Hz, 1B).

B {1H} NMR (193 MHz, Chloroform-d) 5 -18.72 (s, 1B).

13C NMR (101 MHz, Chloroform-d) 5 182.87, 120.73, 119.37, 58.28, 36.68, 16.22, 14.28.

HRMS(ESI) m/z (M+Na") calculated for Ci,H21BN>O»+Na* 259.1588, found 259.1599.

13



6, colorless oil, 98%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.79 (s, 2H), 6.35 — 6.29 (m, 1H), 5.31 (br, 1H), 4.93
(d, J = 19.4 Hz, 1H), 3.76 (s, 6H), 3.75 — 3.70 (m, 1H), 3.56 — 3.51 (m, 1H), 1.98 — 1.96 (m,

1H), 1.35 - 1.22 (m, 4H), 1.20 — 1.18 (m, 7H), 0.86 (t,J = 7.2 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.91 (d, /= 88.1 Hz, 1B).
UB {'TH} NMR (193 MHz, Chloroform-d) § -17.91 (s, 1B).

13C NMR (151 MHz, Chloroform-d) § 183.02, 120.80, 119.43, 62.86, 36.75, 31.60, 28.87,

25.72,22.62,16.31, 14.08.

HRMS(ESI) m/z (M+Na") calculated for C16H20BN,O,+Na" 315.2214, found 315.2226.

7, colorless oil, 98%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.78 (s, 2H), 6.32 — 6.26 (m, 1H), 5.30 (br, 1H), 4.87
(d, J=19.6 Hz, 1H), 4.39 — 4.35 (m, 1H), 3.75 (s, 6H), 1.96 — 1.64 (m, 1H), 1.70 — 1.66 (m,
1H), 1.65 — 1.59 (m, 1H), 1.55 — 1.49 (m, 1H), 1.47 — 1.44 (m, 1H), 1.39 — 1.33 (m, 1H), 1.26

— 1.06 (m, 7H), 0.79 — 0.73 (m, 1H).
IB NMR (193 MHz, Chloroform-d) § -17.92 (d, J=87.9 Hz, 1B).
IIB {IH} NMR (193 MHz, Chloroform-d) 5 -17.92 (s, 1B).

3C NMR (151 MHz, Chloroform-d) & 182.43, 120.81, 119.15, 69.99, 36.78, 32.15, 31.79,

25.59, 24.08, 24.05, 16.45.
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HRMS(ESI) m/z (M+Na") calculated for C16H290BN,O,+Na* 313.2058, found 313.2069.

®N @B”%
/
)ﬁ(ovca
() O

8, colorless oil, 78%, d.r. = 16/1.

'H NMR (600 MHz, Chloroform-d) 5 6.79 (s, 2H), 6.32 — 6.26 (m, 1H), 5.31 (br, 1H), 4.89
(d, J=19.7 Hz, 1H), 4.13 — 4.03 (m, 2H), 3.76 (s, 6H), 2.12 — 2.07 (m, 1H), 1.23 (d, J = 6.1

Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.84 (d, J= 88.8 Hz, 1B).
UB {'TH} NMR (193 MHz, Chloroform-d) § -17.84 (s, 1B).

F NMR (565 MHz, Chloroform-d) § -73.47 (t, J = 8.8 Hz) (minor configuration), -74.04 (t,

J=9.0 Hz) (major configuration).

3C NMR (151 MHz, Chloroform-d) 5 181.00, 123.56 (q, J=277.8 Hz, 1C), 121.03, 119.67,

59.34 (q,J = 35.5 Hz, 1C), 36.64, 16.25.

HRMS(ESI) m/z (M+Na") calculated for C1oHsBF3N,O,+Na" 313.1306, found 313.1313.

9, colorless oil, 93%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) & 7.29 — 7.26 (m, 1H), 7.25 — 7.21 (m, 3H), 7.09 — 7.11
(m, 1H), 6.72 (s, 1H), 6.39 (s, 1H), 6.35 — 6.21 (m, 1H), 5.44 (t, J = 6.8 Hz, 0.5H), 5.35 (t, J =
6.9 Hz, 0.5H), 5.29 (br, 1H), 4.90 — 4.80 (m, 1H), 3.58 (s, 3H), 3.57 (s, 3H), 2.07 — 2.01 (m,
1H), 1.85 — 1.78 (m, 0.5H), 1.67 — 1.60 (m, 1H), 1.53 — 1.46 (m, 1H), 1.23 (d, J = 6.2 Hz, 3H),

0.76 (t, J=7.4 Hz, 1.5H), 0.72 (t,J = 7.4 Hz, 1.5H).
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B NMR (193 MHz, Chloroform-d) & -18.03 (d, J = 88.4 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -18.03 (s, 1B).

3C NMR (151 MHz, Chloroform-d) & 182.36/181.88, 141.71/141.38, 128.17/128.09,
127.38/127.33, 127.22/126.91, 120.77/120.45, 119.24/119.19, 75.34/74.83, 36.54, 29.30,

16.59/16.29, 10.01/9.84.

HRMS(ESI) m/z (M+Na") calculated for C19H,7BN,O,+Na* 349.2058, found 349.2071.
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10, colorless oil, 50%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) § 6.81 (s, 2H), 6.34 — 6.28 (m, 1H), 5.32 (br, 1H), 4.93
(d, J=19.5 Hz, 1H), 3.91 — 3.83 (m, 1H), 3.78 (s, 6H), 3.73 — 3.66 (m, 1H), 2.24 — 2.19 (m,
1H), 2.15 — 2.09 (m, 1H), 2.05 — 1.99 (m, 1H), 1.93 (t, J = 2.7 Hz, 1H), 1.20 (d, J = 6.4 Hz,

3H).
IB NMR (193 MHz, Chloroform-d) & -17.89 (d, J = 88.7 Hz, 1B).
B {IH} NMR (193 MHz, Chloroform-d) & -17.89 (s, 1B).

3C NMR (151 MHz, Chloroform-d) & 182.52, 120.89, 119.57, 80.92, 69.45, 60.48, 36.81,

19.13, 16.26.

HRMS(ESI) m/z (M+Na") calculated for C14H, BN,O,+Na* 283.1588, found 283.1599.
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11, colorless oil, 88%, d.r. = 15/1.

'H NMR (600 MHz, Chloroform-d) 5 6.84 (s, 2H), 6.33 — 6.26 (m, 1H), 5.32 (br, 1H), 4.93
16



(d, J=19.3 Hz, 1H), 4.02 — 3.99 (m, 1H), 3.79 (s, 6H), 3.72 — 3.68 (m, 1H), 2.48 — 2.43 (m,

1H), 2.34 -2.29 (s, 1H), 2.04 — 2.02 (m, 1H), 1.19 (d, /= 6.4 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.85 (d, J= 89.0 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.85 (s, 1B).

3C NMR (151 MHz, Chloroform-d) § 182.22, 121.10, 119.82, 117.58, 57.19, 36.85, 36.82,

18.23, 16.21.

HRMS(ESI) m/z (M+Na") calculated for C3H20BN30,+Na* 284.1541, found 284.1550.

12, colorless oil, 76%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) & 7.34 —7.31 (m, 4H), 7.27 — 7.25 (m, 1H), 6.64 (s, 2H),
6.46 —6.43 (m, 1H), 6.35-6.29 (m, 1H), 5.96 (dt, /= 15.8, 6.6 Hz, 1H), 5.32 (br, 1H), 4.92 (d,
J=19.1 Hz, 1H), 4.40 — 4.31 (m, 2H), 3.71 (s, 6H), 2.04 — 2.04 (m, 1H), 1.23 (d, /= 6.4 Hz,

3H).
IB NMR (193 MHz, Chloroform-d) & -17.84 (d, J = 88.4 Hz, 1B).
B {IH} NMR (193 MHz, Chloroform-d) & -17.84 (s, 1B).

BC NMR (151 MHz, Chloroform-d) 5 182.55, 136.66, 133.15, 128.71,127.99, 126.51, 124.71,

120.79, 119.48, 63.36, 36.74, 16.35.

HRMS(ESI) m/z (M+Na") calculated for CioH2sBN>O»+Na* 347.1901, found 347.1912.

13, colorless oil, 88%, d.r. > 20/1.
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'H NMR (600 MHz, Chloroform-d) 3 6.80 (s, 2H), 6.36 — 6.30 (m, 1H), 5.78 — 5.71 (m, 1H),
5.32 (br, 1H), 5.00 — 4.96 (m, 1H), 4.96 — 4.90 (m, 2H), 3.77 (s, 6H), 3.75 — 3.78 (m, 1H), 3.61

—3.57 (m, 1H), 2.01 — 1.96 (m, 3H), 1.48 — 1.36 (m, 2H), 1.20 (d, J = 6.5 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.91 (d, J = 88.3 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -17.91 (s, 1B).

13C NMR (151 MHz, Chloroform-d) § 182.93, 137.94, 120.83, 119.48, 114.95, 62.15, 36.75,

30.18, 28.16, 16.29.

HRMS(ESI) m/z (M+Na") calculated for CisH»sBN,O,+Na* 299.1901, found 299.1910.

14, colorless oil, 93%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.77 (s, 2H), 6.34 — 6.28 (m, 1H), 5.31 (br, 1H), 5.05 —
5.02 (m, 1H), 4.96 — 4.88 (m, 2H), 4.23 — 4.11 (m, 2H), 3.75 (s, 6H), 2.03 — 1.94 (m, 5H), 1.67

(s, 3H), 1.65 (s, 3H), 1.57 (s, 3H), 1.19 (d, J = 6.5 Hz, 3H).
IB NMR (193 MHz, Chloroform-d) & -17.91 (d, J = 88.2 Hz, 1B).
B {IH} NMR (193 MHz, Chloroform-d) 5 -17.91 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 182.84, 140.23, 132.09, 123.78, 120.77, 120.56, 119.39,

59.32,36.74,32.19, 26.77, 25.77, 23.65, 17.74, 16.39.

HRMS(ESI) m/z (M+Na") calculated for C20H33:BN>O»+Na* 367.2527, found 367.2537.
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15, colorless oil, 98%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.77 (s, 2H), 6.33 — 6.27 (m, 1H), 5.30 (br, 1H), 4.92
(d, J=19.4 Hz, 1H), 3.91 — 3.88 (m, 1H), 3.75 (s, 6H), 3.64 — 3.59 (m, 1H), 3.35 — 3.31 (m,

1H), 3.27 (s, 3H), 3.26 — 3.23 (m, 1H), 2.04 — 1.98 (m, 1H), 1.18 (d, J = 6.4 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.89 (d, J= 88.4 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -17.89 (s, 1B).

13C NMR (151 MHz, Chloroform-d) § 182.83, 120.83, 119.41, 70.95, 61.75, 58.82, 36.74,

16.38.
HRMS(ESI) m/z (M+Na") calculated for Ci13H23BN,O3+Na* 289.1694, found 289.1711.
o
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16, colorless oil, 93%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.83 (s, 2H), 6.36 — 6.30 (m, 1H), 5.33 (br, 1H), 4.94
(d, J=18.1 Hz, 1H), 3.96 — 3.90 (m 1H), 3.78 (s, 6H), 3.76 — 3.70 (m, 1H), 3.54 — 3.42 (m,

2H), 1.98 —2.00 (m, 1H), 1.90 — 1.77 (m, 2H), 1.19 (d, J = 6.5 Hz, 3H).
IB NMR (193 MHz, Chloroform-d) & -17.90 (d, J = 88.6 Hz, 1B).
B {IH} NMR (193 MHz, Chloroform-d) & -17.90 (s, 1B).

3C NMR (151 MHz, Chloroform-d) & 182.72, 120.96, 119.64, 59.34, 41.67, 36.77, 32.09,

16.24.
HRMS(ESI) m/z (M+Na") calculated for Ci3H2,BCIN,O»+Na" 307.1355, found 307.1364.
N/
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17, colorless oil, 80%, d.r.=16/1.

'H NMR (600 MHz, Chloroform-d) 5 6.82 (s, 2H), 6.36 — 6.26 (m, 1H), 5.31 (br, 1H), 4.92
(d, J=19.5 Hz, 1H), 3.94 — 3.87 (m, 1H), 3.77 (s, 6H), 3.74 — 3.68 (m, 1H), 3.36 — 3.27 (m,

2H), 2.02 — 1.96 (m, 1H), 1.96 — 1.79 (m, 2H), 1.17 (d, J = 6.5 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.90 (d, J= 88.2 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -17.90 (s, 1B).

13C NMR (151 MHz, Chloroform-d) § 182.69, 120.99, 119.66, 60.39, 36.82, 32.33, 30.11,

16.27.

HRMS(ESI) m/z (M+Na") calculated for Ci13H2BBrN>O»+Na* 351.0850, found 351.0858.

18, colorless oil, 86%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.79 (s, 1H), 6.77 (s, 1H), 6.35 — 6.27 (m, 1H), 5.31 (br,
1H), 4.99 — 4.86 (m, 1H), 3.86 — 3.67 (m, 4H), 3.76 (d, J = 2.0 Hz, 6H), 3.56 — 3.52 (m, 0.5H),
3.40 — 3.34 (m, 0.5H), 2.05 — 1.96 (m, 1H), 1.89 — 1.79 (m, 3H), 1.51 — 1.44 (m, 1H), 1.19 (d,

J = 6.4 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.87 (d, J= 88.6 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.87 (s, 1B).

13C NMR (151 MHz, Chloroform-d) & 182.81/182.78, 120.85, 119.40, 76.92, 68.27/68.18,

65.22/64.95, 36.75, 28.21/28.03, 25.71/25.63, 16.41.

HRMS(ESI) m/z (M+Na") calculated for CisH2sBN>Os+Na* 315.1850, found 315.1864.
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19, colorless oil, 79%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) § 6.77 (s, 2H), 6.36 — 6.27 (m, 1H), 5.31 (br, 1H), 4.96 —
4.90 (m, 1H), 3.75 (s, 6H), 3.73 — 3.68 (m, 1H), 3.48 — 3.42 (m, 1H), 1.98 — 1.96 (m, 1H), 1.37

—1.32 (m, 2H), 1.18 (d, J = 6.5 Hz, 3H), 0.38 — 0.23 (m, 2H), 0.08 (s, 27H).
B NMR (193 MHz, Chloroform-d) 5 -17.94 (d, /= 88.1 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.94 (s, 1B).

13C NMR (151 MHz, Chloroform-d) § 182.95, 120.78, 119.44, 65.18, 36.74, 22.90, 16.35,

10.62, 1.83.

HRMS(ESI) m/z (M+Na") calculated for C2;H4oBN,OsSis+Na* 567.2704, found 567.2713.
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20, colorless oil, 94%, d.r. > 20/1.

'"H NMR (600 MHz, Chloroform-d) & 6.77 (s, 2H), 6.35 — 6.27 (m, 1H), 5.31 (br, 1H), 4.93
(d, J=18.1 Hz, 1H), 3.89 — 3.83 (m, 1H), 3.75 (s, 6H), 3.59 — 3.42 (m, 3H), 2.00 — 1.93 (m,

1H), 1.18 (d, J = 6.4 Hz, 3H), 0.86 (s, 9H), 0.02 (s, 6H).
B NMR (193 MHz, Chloroform-d) 5 -17.89 (d, J= 88.3 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.89 (s, 1B).

13C NMR (151 MHz, Chloroform-d) § 182.75, 120.82, 119.50, 63.93, 61.66, 36.76, 25.97,

18.43,16.36, -5.19.

HRMS(ESI) m/z (M+Na") calculated for CisH3sBN>OsSi+Na" 389.2402, found 389.2410.
21



21, white crystal, 76%, d.r. = 20/1.

'"H NMR (600 MHz, Chloroform-d) 5 6.82 (s, 2H), 6.29 — 6.22 (m, 1H), 5.27 (br, 1H), 4.86 —
4.82 (m, 1H), 3.75 (s, 6H), 2.51 — 2.47 (m, 2H), 2.23 — 2.16 (m, 2H), 2.11 — 2.04 (m, 3H), 1.93

—1.80 (m, 6H), 1.12 (d, J = 6.4 Hz, 3H),
B NMR (193 MHz, Chloroform-d) 5 -17.89 (d, J= 88.5 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.89 (s, 1B).

3C NMR (151 MHz, Chloroform-d) § 216.44, 182.32, 120.87, 119.31, 74.34, 47.11, 47.07,

41.88,41.22,39.78, 38.27, 38.24, 36.81, 29.70, 16.30.

HRMS(ESI) m/z (M+Na") calculated for C20H20BN,O3+Na" 379.2163, found 379.2172.

(/N H cl

22, colorless oil, 91%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) & 7.24 — 7.22 (m, 2H), 7.11 — 7.08 (m, 2H), 6.61 (s, 2H),
6.31 —6.35 (m, 1H), 5.28 (br, 1H), 4.90 — 4.84 (m, 1H), 4.76 — 4.65 (m, 2H), 3.63 (s, 6H), 2.03

—2.01 (m, 1H), 1.21 (d, J= 6.3 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.92 (d, J= 88.3 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.92 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 182.48, 136.00, 133.48, 129.75, 128.44,120.68, 119.51,

63.80, 36.64, 16.33.

HRMS(ESI) m/z (M+Na") calculated for Ci7H22BCIN>O»+Na" 355.1355, found 355.1375.
22



23, colorless oil, 94%, d.r. > 20/1.

'"H NMR (600 MHz, Chloroform-d) & 7.17 — 7.11 (m, 2H), 6.98 — 6.92 (m, 2H), 6.60 (s, 2H),
6.31 -6.25 (m, 1H), 5.28 (br, 1H), 4.87 (d, /= 18.7 Hz, 1H), 4.76 — 4.64 (m, 2H), 3.62 (s, 6H),

2.02 (s, 1H), 1.21 (d, J = 6.4 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.93 (d, /= 88.0 Hz, 1B).
UB {'TH} NMR (193 MHz, Chloroform-d) § -17.93 (s, 1B).

F NMR (565 MHz, Chloroform-d) & -114.51 (s) (major configuration), -115.00 (s) (minor

configuration).

3C NMR (151 MHz, Chloroform-d) 5 182.56, 162.34 (d, J = 246.1 Hz, 1C), 133.33 (d, J =

3.2 Hz), 130.22 (d, J= 8.0 Hz), 120.67, 119.48, 115.11 (d, J = 21.2 Hz), 63.89, 36.63, 16.33.

HRMS(ESI) m/z (M+Na") calculated for C;7H22BFN,O,+Na* 339.1651, found 339.1660.

</\/N Br

24, colorless oil, 92%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 7.47 — 7.30 (m, 2H), 7.12 — 6.95 (m, 2H), 6.61 (s, 2H),
6.31 - 6.24 (m, 1H), 5.28 (br, 1H), 4.87 (d, J = 20.9 Hz, 1H), 4.76 — 4.58 (m, 2H), 3.62 (s, 6H),

2.05-1.99 (m, 1H), 1.21 (d, J= 6.4 Hz, 3H).
"B NMR (193 MHz, Chloroform-d)  -17.92 (d, J = 88.6 Hz, 1B).

IIB {IH} NMR (193 MHz, Chloroform-d) 5 -17.92 (s, 1B).
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13C NMR (151 MHz, Chloroform-d) 5 182.47,136.51, 131.41, 130.08, 121.59, 120.69, 119.51,

63.82, 36.64, 16.34.

HRMS(ESI) m/z (M+Na") calculated for Ci7H22BBrN,O,+Na* 399.0850, found 399.0867.
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25, colorless oil, 33%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 7.71 (d, J = 7.5 Hz, 2H), 7.14 (d, J = 7.5 Hz, 2H), 6.57
(s, 2H), 6.34 — 6.25 (m, 1H), 5.29 (br, 1H), 4.89 (dd, J = 19.1, 4.4 Hz, 1H), 4.80 (d, J = 12.6
Hz, 1H), 4.65 (d, J= 12.6 Hz, 1H), 3.63 (s, 6H), 2.08 — 2.01 (m, 1H), 1.34 (s, 12H), 1.23 (d, J

~ 6.5 Hz, 3H).
B NMR (193 MHz, Chloroform-d) § 29.83 (s,1B), -18.02 (d, J = 87.6 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 29.83 (s,1B), -18.02 (s,1B).

3C NMR (151 MHz, Chloroform-d) 5 182.69, 140.43, 134.81, 127.48, 120.74, 119.50, 83.99,

64.69, 36.69, 24.99, 16.43.

HRMS(ESI) m/z (M+Na") calculated for C23H34B2N2O4+Na* 447.2597, found 447.2608.

26, colorless oil, 62%, d.r. >20/1.

'H NMR (600 MHz, Chloroform-d) & 7.26 — 7.23 (m, 2H), 7.08 — 7.00 (m, 2H), 6.58 (s, 2H),
6.30 — 6.24 (m, 1H), 5.34 — 5.23 (m, 1H), 4.82 — 4.87 (m, 1H), 4.66 (q, J = 12.1 Hz, 2H), 3.59

(s, 6H), 2.00 (s, 1H), 1.50 (s, 9H), 1.20 (d, J = 6.3 Hz, 3H).
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B NMR (193 MHz, Chloroform-d) 5 -17.94 (d, J= 88.4 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -17.94 (s, 1B).

13C NMR (151 MHz, Chloroform-d) & 182.74, 152.89, 137.96, 132.03, 129.43, 120.74, 119.33,

118.50, 80.70, 64.30, 36.58, 28.43, 16.41.

HRMS(ESI) m/z (M+Na") calculated for C2xH3:BN3O4+Na" 436.2378, found 436.2385.

27, colorless oil, 76%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 7.24 — 7.14 (m, 3H), 6.83 (d, J= 7.1 Hz, 1H), 6.62 (s,
2H), 6.58 (s, 1H), 6.34 — 6.25 (m, 1H), 5.29 (br, 1H), 4.89 (dd, J = 19.4, 4.6 Hz, 1H), 4.73 (d,
J=12.2 Hz, 1H), 4.58 (d, J = 12.2 Hz, 1H), 3.64 (s, 6H), 2.08 — 1.98 (m, 1H), 1.52 (s, 9H),

1.23 (d, J= 6.4 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.91 (d, /= 87.9 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.91 (s, 1B).

3C NMR (151 MHz, Chloroform-d) § 182.72, 152.89, 138.47, 138.20, 128.91, 119.42, 118.73,

118.13, 80.71, 64.68, 36.64, 28.45, 16.43.

HRMS(ESI) m/z (M+Na") calculated for C2,H3:BN304+Na* 436.2378, found 436.2389.

28, colorless oil, 78%, d.r. = 9/1.
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'H NMR (600 MHz, Chloroform-d) 5 7.99 (s, 1H), 7.89 (d, J = 8.2 Hz, 1H), 7.27 — 7.24 (m,
1H), 7.08 — 7.05 (m, 1H), 6.95 — 6.91 (m, 1H), 6.43 (s, 2H), 6.27 — 6.20 (m, 1H), 5.33 — 5.20
(m, 1H), 4.91 — 4..89 (m, 1H), 4.87 — 4.81 (m, 1H), 4.73 — 4.69 (m, 1H), 3.48 (s, 6H), 2.04 —

1.98 (m, 1H), 1.52 (s, 9H), 1.22 (d, J = 6.4 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.95 (d, J= 88.4 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.95 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 183.23, 153.38,137.92, 131.38, 129.27, 122.78, 120.99,

120.65, 119.49, 80.25, 62.05, 36.35, 28.51, 16.41.

HRMS(ESI) m/z (M+Na") calculated for C22H3:BN3O4+Na" 436.2378, found 436.2388.

29, yellow oil, 89%, d.r. >20/1.

'"H NMR (600 MHz, Chloroform-d) & 8.55 — 8.47 (m, 1H), 7.67 — 7.62 (m, 1H), 7.28 — 7.27
(m, 1H), 7.18 — 7.15 (m, 1H), 6.68 (s, 2H), 6.38 — 6.30 (m, 1H), 5.33 (br, 1H), 4.98 (d, /= 13.6
Hz, 1H), 4.97-4.91 (m, 1H), 4.69 (d, J=13.6 Hz, 1H), 3.72 (s, 6H), 2.14 - 2.07 (m, 1H), 1.27

(d, J= 6.4 Hz, 3H).
IB NMR (193 MHz, Chloroform-d) & -17.83 (d, /= 88.2 Hz, 1B).
B {IH} NMR (193 MHz, Chloroform-d) & -17.83 (s, 1B).

BC NMR (151 MHz, Chloroform-d) 5 182.29, 157.43, 149.07, 136.58, 122.43,121.73, 120.81,

119.62, 65.60, 36.70, 16.31.

HRMS(ESI) m/z (M+Na") calculated for Ci¢H22BN3O»+Na* 322.1697, found 322.1713.
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30, yellow oil, 94%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) § 6.63 (s, 2H), 6.32 — 6.23 (m, 1H), 5.28 (br, 1H), 4.92 —
4.83 (m, 1H), 4.60 — 4.47 (m, 2H), 4.18 — 3.98 (m, 9H), 3.62 (s, 6H), 2.00 — 1.91 (m, 1H), 1.20

(d,J = 6.4 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.98 (d, /= 88.4 Hz, 1B).
UB {'TH} NMR (193 MHz, Chloroform-d) § -17.98 (s, 1B).

13C NMR (151 MHz, Chloroform-d) & 182.62, 120.77, 119.23, 82.62, 69.94, 69.72, 68.54,

68.33, 68.27, 60.87, 36.69, 16.46.

HRMS(ESI) m/z (M+Na") calculated for C2;H,;BFeN,O,+Na* 429.1407, found 429.1423.

31, colorless oil, 99%, d.r. > 20/1.

'"H NMR (600 MHz, Chloroform-d) 5 6.79 (s, 2H), 6.31 — 6.24 (m, 1H), 5.33 — 5.25 (m, 1H),
4.94 — 4.86 (m, 1H), 4.57 (s, 1H), 4.28 (p, J = 7.4 Hz, 1H), 3.73 (s, 6H), 3.69 — 3.49 (m, 1H),
2.69 —2.60 (m, 1H), 2.53 — 2.45 (m, 1H), 1.95 — 1.89 (m, 1H), 1.73 — 1.52 (m, 1H), 1.39 (s,

9H), 1.14 (d, J = 6.4 Hz, 3H).
IB NMR (193 MHz, Chloroform-d) § -17.93 (d, J = 88.5 Hz, 1B).

IIB {IH} NMR (193 MHz, Chloroform-d) 5 -17.93 (s, 1B).
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13C NMR (151 MHz, Chloroform-d) § 182.25, 154.93, 120.87, 119.56, 60.34, 39.17, 39.07,

36.76, 28.45, 16.14.

HRMS(ESI) m/z (M+Na") calculated for C14HsBN,O,+Na* 287.2901, found 287.2910.

32, colorless oil, 91%, d.r. = 11/1.

'H NMR (600 MHz, Chloroform-d) § 7.78 — 7.76 (m, 1H), 7.71 (d, J = 8.9 Hz, 1H), 7.68 (d,
J=1.1Hz, 1H), 7.45—7.37 (m, 2H), 7.12 (d, J= 2.2 Hz, 1H), 6.85 — 6.81 (m, 3H), 6.45 — 6.37
(m, 1H), 5.40 (br, 1H), 5.05 — 4.98 (m, 1H), 3.83 (s, 6H), 2.32 — 2.28 (m, 1H), 1.37 (d, J= 6.3

Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.66 (d, J= 88.7 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.66 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 181.20, 149.34, 133.92, 130.98, 128.91, 127.73, 127.44,

126.28,125.17,121.70, 121.12, 119.83, 118.05, 36.89, 16.46.

HRMS(ESI) m/z (M+Na") calculated for C20H23BN>O»+Na* 357.1745, found 357.1748.

33, colorless oil, 98%, d.r. = 11/1.

'H NMR (600 MHz, Chloroform-d) 5 7.24 — 7.20 (m, 2H), 7.08 — 7.04 (m, 1H), 6.82 (s, 2H),
6.65 — 6.62 (m, 2H), 6.39 — 6.33 (m, 1H), 5.36 (br, 1H), 4.97 (d, /= 19.4 Hz, 1H), 3.81 (s, 6H),
224220 (m, 1H), 1.31 (d, J= 6.3 Hz, 3H).

B NMR (193 MHz, Chloroform-d) 5 -17.73 (d, J= 88.7 Hz, 1B).
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B {'H} NMR (193 MHz, Chloroform-d) 5 -17.73 (s, 1B).

13C NMR (151 MHz, Chloroform-d) § 181.06, 151.61, 129.11, 124.67, 121.60, 121.09, 119.73,

36.87,16.44.

HRMS(ESI) m/z (M+Na") calculated for Ci16H21BN,O,+Na" 307.1588, found 307.1599.

34, colorless oil, 80%, d.r. = 11/1.

'H NMR (600 MHz, Chloroform-d) 5 7.20 — 7.14 (m, 1H), 7.07 — 7.04 (m, 2H), 6.82 (s, 2H),
6.42 — 6.33 (m, 2H), 5.36 (br, 1H), 5.05 — 4.90 (m, 1H), 3.84 (s, 6H), 2.52 — 2.39 (m, 2H), 2.30

~2.24 (m, 1H), 1.36 (d, J = 6.4 Hz, 3H), 1.14 (t, J = 7.6 Hz, 3H).
1IB NMR (193 MHz, Chloroform-d) & -17.79 (d, J = 88.5 Hz, 1B).
B {1} NMR (193 MHz, Chloroform-d) & -17.79 (s, 1B).

BC NMR (151 MHz, Chloroform-d) 5 181.04, 149.69, 136.32,129.17, 126.43,125.12, 121.92,

121.10, 119.55, 36.87, 23.19, 16.63, 14.33.

HRMS(ESI) m/z (M+Na") calculated for CisH»sBN,O,+Na* 335.1901, found 335.1917.
/
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35, colorless oil, 98%, d.r. = 10/1.

'H NMR (600 MHz, Chloroform-d) 5 6.93 — 6.87 (m, 2H), 6.83 (s, 2H), 6.65 — 6.53 (m, 2H),
6.38 —6.31 (m, 1H), 5.35 (br, 1H), 4.96 (d, J = 19.2 Hz, 1H), 3.80 (s, 6H), 2.24 —2.19 (m, 1H),

1.29 (d,J = 6.2 Hz, 3H).
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B NMR (193 MHz, Chloroform-d) 5 -17.74 (d, J = 89.4 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -17.74 (s, 1B).

F NMR (565 MHz, Chloroform-d) 5 -118.76 (s) (major configuration), -118.98 (s) (minor

configuration).

13C NMR (151 MHz, Chloroform-d) 3 181.07, 159.59 (d, J = 242.7 Hz, 1C), 147.47 (d, J =
2.8 Hz, 2C), 122.83 (d, J = 8.4 Hz, 2C), 121.10, 119.86, 115.66 (d, J = 23.1 Hz, 2C), 36.86,

16.34.

HRMS(ESI) m/z (M+Na") calculated for Ci6H20BFN,O,+Na" 325.1494, found 325.1504.

36, colorless oil, 99%, d.r. = 12/1.

'H NMR (600 MHz, Chloroform-d) 5 6.83 (s, 2H), 6.76 (d, J = 8.9 Hz, 2H), 6.55 (d, J = 8.9
Hz, 2H), 6.41 — 6.33 (m, 1H), 5.36 (br, 1H), 5.03 — 4.92 (m, 1H), 3.81 (s, 6H), 3.74 (s, 3H),

2.24-2.19 (m, 1H), 1.31 (d, J= 6.3 Hz, 3H).
IB NMR (193 MHz, Chloroform-d) & -17.75 (d, J = 88.7 Hz, 1B).
B {IH} NMR (193 MHz, Chloroform-d) & -17.75 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 181.42, 156.47, 145.11, 122.30, 121.07, 119.69, 114.23,

55.63, 36.86, 16.47.

HRMS(ESI) m/z (M+Na") calculated for Ci7H23BN>Os+Na* 337.1694, found 337.1703.

H
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37, colorless oil, 33%, d.r. = 13/1.

'H NMR (600 MHz, Chloroform-d) 3 7.10 — 7.04 (m, 1H), 6.88 — 6.86 (m, 1H), 6.83 (s, 2H),
6.81 - 6.78 (m, 1H), 6.50 — 6.25 (m, 2H), 5.36 (br, 1H), 4.97 (d, J = 19.4 Hz, 1H), 3.83 (s, 6H),

3.75 (s, 3H), 2.29 (s, 1H), 1.35 (d, J = 6.3 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.78 (d, J = 88.7 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -17.78 (s, 1B).

13C NMR (151 MHz, Chloroform-d) 5 180.70, 151.81, 140.85, 125.81, 122.67, 120.98, 120.58,

119.52,112.63, 56.03, 36.88, 16.69.

HRMS(ESI) m/z (M+Na") calculated for Ci17H23BN,O3+Na" 337.1694, found 337.1711.

38, colorless oil, 80%, d.r. = 12/1.

'H NMR (600 MHz, Chloroform-d) 5 7.51 (d, J = 8.7 Hz, 2H), 6.84 (s, 2H), 6.80 (d, J = 8.4
Hz, 2H), 6.39 — 6.33 (m, 1H), 5.37 (b, 1H), 5.03 — 4.93 (m, 1H), 3.81 (s, 6H), 2.26 — 2.23 (m,

1H), 1.32 (d, J = 6.3 Hz, 3H).
IB NMR (193 MHz, Chloroform-d) & -17.69 (d, J = 88.8 Hz, 1B).

B {IH} NMR (193 MHz, Chloroform-d) & -17.69 (s, 1B).

13C NMR (151 MHz, Chloroform-d) 5 180.46, 154.32, 127.00 (q, J = 33.2 Hz, 1C), 126.46
(q,J = 4.3 Hz, 2C), 124.13 (q, J = 273.3 Hz, 1c), 121.91, 121.14, 120.03, 36.86, 16.22

HRMS(ESI) m/z (M+Na") calculated for C,7H20BF3N,O>+Na* 375.1462, found 375.1465.
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39, colorless oil, 56%, d.r. > 20/1.

'H NMR (400 MHz, Chloroform-d) 3 6.82 (s, 2H), 6.35 — 6.24 (m, 1H), 5.42 — 5.25 (m, 1H),
5.16 — 5.04 (m, 1H), 3.84 (s, 6H), 2.40 — 2.19 (m, 2H), 1.53 — 1.42 (m, 2H), 1.34 — 1.18 (m,

33H), 0.86 (t, J = 6.8 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 3 -17.65 (d, J=99.2 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -17.65 (s, 1B).

13C NMR (101 MHz, Chloroform-d) 5 121.16, 120.26, 36.80, 32.97, 32.03, 31.39, 29.82,

29.77,29.60, 29.59, 29.47, 22.80, 14.24.

HRMS(ESI) m/z (M+Na") calculated for C,sHs3sBN,OS+Na* 499.3864, found 499.3871.

40, colorless oil, 95%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) & 7.25 — 7.22 (m, 2H), 7.21 — 7.18 (m, 2H), 7.15 — 7.11
(m, 1H), 6.78 (s, 2H), 6.33 — 6.25 (m, 1H), 5.31 (br, 1H), 4.95 (dd, J = 19.6, 4.5 Hz, 1H), 3.74
(s, 6H), 3.25 (s, 3H), 2.71 —2.65 (m, 1H), 2.53 — 2.48 (m, 1H), 2.14 — 2.07 (m, 1H), 2.02 — 1.96

(m, 1H), 1.92 — 1.86 (m, 1H).
B NMR (193 MHz, Chloroform-d) 5 -18.51 (d, /= 88.4 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -18.51 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 182.02, 143.69, 128.72, 128.08, 125.27, 120.88, 119.75,

50.15, 37.24, 36.74, 34.10.

HRMS(ESI) m/z (M+Na") calculated for CisH2sBN>O»+Na* 355.1901, found 355.1912.
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41, colorless oil, 98%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.78 (s, 2H), 6.34 — 6.27 (m, 1H), 5.32 (br, 1H), 5.01 —
4.92 (m, 1H), 3.77 (s, 6H), 3.76 — 3.71 (m, 1H), 3.66 — 3.59 (m, 1H), 1.93 — 1.87 (m, 1H), 1.81
~ 1.72 (m, 1H), 1.61 — 1.55 (m, 1H), 1.35 — 1.27 (m, 3H), 1.23 — 1.16 (m, 1H), 0.93 (t, J= 7.1

Hz, 3H), 0.87 (t, J= 7.1 Hz, 3H).
IB NMR (193 MHz, Chloroform-d) & -19.55 (d, /= 88.1 Hz, 1B).
B {1} NMR (193 MHz, Chloroform-d) & -19.55 (s, 1B).

3C NMR (151 MHz, Chloroform-d) & 182.16, 120.85, 119.46, 58.28, 36.84, 33.46, 32.13,

23.11, 14.45, 14.33.

HRMS(ESI) m/z (M+Na") calculated for CisH,;BN,O,+Na* 301.2058, found 301.2078.-
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42, colorless oil, 91%, d.r. > 20/1.

'H NMR (400 MHz, Chloroform-d) § 6.81 (s, 2H), 6.31 — 6.20 (m, 1H), 5.40 — 5.28 (m, 1H),
5.00 (dd, J = 19.2, 4.5 Hz, 1H), 4.02 (s, 2H), 3.77 (s, 6H), 3.21 (s, 3H), 2.73 — 2.54 (m, 2H),
2.10 - 2.01 (m, 1H), 1.87 — 1.81 (m, 1H), 1.74 (d, J = 13.1 Hz, 1H), 1.63 — 1.54 (m, 1H), 1.50

— 1.40 (m, 10H), 1.40 — 1.29 (m, 1H), 1.16 — 0.96 (m, 2H)...

"B NMR (128 MHz, Chloroform-d) 5 -18.82 (d, /= 89.1 Hz, 1B).
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B {'H} NMR (128 MHz, Chloroform-d) 5 -18.82 (s, 1B).

13C NMR (101 MHz, Chloroform-d) & 182.24, 155.03, 120.92, 119.84, 79.03, 50.18, 38.98,

37.00, 36.74, 28.57.

HRMS(ESI) m/z (M+Na") calculated for C,1H3sBN,O3+Na" 428.2691, found 428.2704.

43, colorless oil, 99%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.79 (s, 2H), 6.29 — 6.21 (m, 1H), 5.38 — 5.29 (m, 1H),
4.99 (dd, J= 19.4, 4.4 Hz, 1H), 3.93 — 3.86 (m, 2H), 3.77 — 3.75 (m, 6H), 3.35 — 3.29 (m, 2H),
3.20 (s, 3H), 2.09 — 2.02 (m, 1H), 1.87 — 1.80 (m, 1H), 1.69 — 1.64 (m, 1H), 1.54 — 1.49 (m,

1H), 1.49 — 1.39 (m, 2H), 1.30 — 1.16 (m, 2H).
B NMR (128 MHz, Chloroform-d)  -18.65 (d, /= 88.7 Hz, 1B).
B {'TH} NMR (128 MHz, Chloroform-d) § -18.65 (s, 1B).

13C NMR (151 MHz, Chloroform-d) § 182.27, 120.93, 119.82, 68.42, 68.39, 50.15, 39.45,

36.77,36.05, 33.93, 32.96.

HRMS(ESI) m/z (M+Na") calculated for Ci¢H27BN>Os+Na* 329.2007, found 329.2027.

44, colorless oil, 89%, d.r. > 20/1.
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'H NMR (400 MHz, Chloroform-d) & 7.71 (d, J = 8.9 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.50
(d, J=2.5 Hz, 1H), 7.33 — 7.29 (m, 1H), 7.25 — 7.20 (m, 1H), 7.11 (dd, J = 8.9, 2.5 Hz, 1H),
6.73 (s, 2H), 6.34 — 6.23 (m, 1H), 5.36 — 5.22 (m, 1H), 5.03 — 4.93 (m, 1H), 3.98 (s, 3H), 3.73
(s, 6H), 3.27 (s, 3H), 3.16 — 3.05 (m, 1H), 2.94 — 2.84 (m, 1H), 2.33 —2.22 (m, 1H), 2.15 - 2.07

(m, 1H), 2.05 — 1.96 (m, 1H).
B NMR (128 MHz, Chloroform-d)  -18.85 (d, J = 88.6 Hz, 1B).
B {'H} NMR (128 MHz, Chloroform-d) 5 -18.85 (s, 1B).

3C NMR (101 MHz, Chloroform-d)  182.03, 157.49, 138.59, 133.36, 129.96, 129.30, 126.45,

125.84,123.31, 120.88, 119.76, 117.97, 103.17, 55.53, 50.20, 36.75, 34.98, 33.12.

HRMS(ESI) m/z (M+Na") calculated for C23H290BN,Os+Na* 415.2163, found 415.2168.

45, colorless oil, 93%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 7.85 — 7.73 (m, 2H), 7.68 — 7.63 (m, 2H), 6.78 (s, 2H),
6.29 — 6.22 (m, 1H), 5.32 — 5.20 (m, 1H), 4.99 — 4.91 (m, 1H), 3.74 (s, 6H), 3.70 — 3.59 (m,

2H), 3.21 (s, 3H), 2.01 — 1.91 (m, 1H), 1.86 — 1.67 (m, 2H), 1.65 — 1.51 (m, 2H).
IB NMR (128 MHz, Chloroform-d) & -18.74 (d, J = 88.4 Hz, 1B).
B {IH} NMR (128 MHz, Chloroform-d) 5 -18.74 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 181.80, 168.52, 133.75, 132.43, 123.09, 120.92, 119.91,

50.17, 38.39, 36.76, 29.52, 29.21.

HRMS(ESI) m/z (M+Na") calculated for C2;H26BN304+Na* 418.1909, found 418.1915.
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46, colorless oil, 92%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) & 7.33 — 7.31 (m, 2H), 7.21 (t, J = 7.7 Hz, 2H), 7.12 —
7.08 (m, 1H), 6.72 (s, 2H), 6.19 — 6.10 (m, 1H), 5.32 — 5.22 (m, 1H), 4.90 — 4.81 (m, 1H), 3.67
(s, 6H), 3.01 (s, 3H), 2.09 (dd, J = 14.3, 10.8 Hz, 1H), 2.02 — 1.96 (m, 1H), 1.94 (d, J = 14.4

Hz, 1H), 0.81 - 0.77 (m, 1H), 0.73 — 0.61 (m, 3H).
1IB NMR (193 MHz, Chloroform-d) & -18.68 (d, /= 88.0 Hz, 1B).
B {1} NMR (193 MHz, Chloroform-d) 5 -18.68 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 182.01, 146.31, 129.93, 127.70, 125.52, 120.81, 119.86,

49.86,42.51, 36.67, 27.75, 12.68, 12.45.

HRMS(ESI) m/z (M+Na") calculated for C20H27BN2O»+Na* 361.2058, found 361.2073.
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47, colorless oil, 99%, d.r. > 20/1.

'H NMR (400 MHz, Chloroform-d) 5 7.27 — 7.21 (m, 8H), 7.15 — 7.08 (m, 2H), 6.76 — 6.65
(m, 2H), 6.25 — 6.14 (m, 1H), 5.34 — 5.17 (m, 1H), 4.88 (dd, J=19.3, 4.5 Hz, 1H), 3.91 (t, J =
7.7 Hz, 1H), 3.69 (s, 6H), 3.23 (s, 3H), 2.17 — 2.05 (m, 1H), 1.99 — 1.90 (m, 2H), 1.86 — 1.74

(m, 1H), 1.63 — 1.52 (m, 1H).
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B NMR (128 MHz, Chloroform-d) 5 -19.62 (d, J= 88.8 Hz, 1B).
B {'H} NMR (128 MHz, Chloroform-d) 5 -19.62 (s, 1B).

13C NMR (151 MHz, Chloroform-d) 5 182.07, 146.13, 145.51, 128.29, 128.16, 128.00, 125.81,

125.77,120.83, 119.50, 51.82, 50.13, 37.00, 36.69, 30.64.

HRMS(ESI) m/z (M+Na") calculated for C>sH3BN2O,+Na* 425.2371, found 425.2379.

48, colorless oil, 94%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.78 (s, 2H), 6.33 — 6.25 (m, 1H), 5.83 — 5.76 (m, 1H),
5.38 — 5.22 (m, 1H), 4.99 — 4.92 (m, 2H), 4.92 — 4.88 (m, 1H), 3.76 (s, 6H), 3.75 — 3.70 (m,
1H), 3.65 — 3.58 (m, 1H), 2.03 — 1.99 (m, 2H), 1.92 — 1.86 (m, 1H), 1.76 — 1.71 (m, 1H), 1.59

—1.52 (m, 1H), 1.36 — 1.19 (m, 12H), 0.92 (t, /= 7.1 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -18.53 (d, /= 88.9 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -18.53 (s, 1B).

13C NMR (151 MHz, Chloroform-d) § 182.10, 139.46, 120.83, 119.42, 114.10, 58.24, 36.80,

33.94,32.41, 31.13, 30.03, 29.76, 29.65, 29.28, 29.08, 14.43.

HRMS(ESI) m/z (M+Na") calculated for C,1H3;BN>O>+Na" 383.2840, found 383.2851.
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49, colorless oil, 79%, d.r. > 20/1.

'H NMR (400 MHz, Chloroform-d) 5 6.80 (s, 2H), 6.33 — 6.20 (m, 1H), 5.36 (s, 1H), 4.99 (d,
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J=19.4 Hz, 1H), 4.44 — 436 (m, 1H), 4.29 — 4.22 (m, 1H), 3.77 (s, 6H), 2.47 — 2.30 (m, 1H),

2.15 - 2.07 (m, 1H), 2.05 — 1.97 (m, 1H).

B NMR (128 MHz, Chloroform-d) 5 -21.54 (d, /= 85.7 Hz, 1B).

B {'TH} NMR (128 MHz, Chloroform-d) § -18.53 (s, 1B).

13C NMR (101 MHz, Chloroform-d) § 187.35, 121.07, 120.01, 67.75, 36.68, 29.08.

HRMS(ESI) m/z (M+Na") calculated for C;;H;7BN>O»+Na" 243.1275, found 243.1281.
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50, colorless oil, 74%. Using Ni(COD), (10 mol%) and (p-F-Ph);P (25 mol%).

'H NMR (600 MHz, Chloroform-d) 5 6.81 (s, 2H), 6.54 — 6.46 (m, 1H), 5.34 (br, 1H), 4.96

(d,J=19.5 Hz, 1H), 3.74 (s, 6H), 3.50 (s, 3H), 1.17 (s, 3H), 1.07 (s, 3H).

B NMR (193 MHz, Chloroform-d) 5 -15.66 (d, J= 88.3 Hz, 1B).

B {'TH} NMR (193 MHz, Chloroform-d) § -15.66 (s, 1B).

13C NMR (101 MHz, Chloroform-d) § 184.57, 121.30, 120.88, 50.62, 37.47, 26.37, 25.49.

HRMS(ESI) m/z (M+Na") calculated for C1,H21BN2O»+Na* 259.1588, found 259.1606.

51, colorless oil, 41%, d.r. = 1/1. Using Ni(COD), (10 mol%) and (p-F-Ph);P (25 mol%).

'H NMR (600 MHz, Chloroform-d) 5 6.82 (s, 2H), 6.54 — 6.34 (m, 1H), 5.34 (br, 1H), 5.06
4.90 (m, 1H), 3.82 — 3.68 (m, 6H), 3.59 (d, J = 6.3 Hz, 3H), 3.55 (s, 1.5H), 3.49 (s, 1.5H), 3.15

(d,J=16.7 Hz, 0.5H), 2.86 (d, J = 16.8 Hz, 0.5H), 2.37 — 2.25 (m, 1H), 1.25 (s, 1.5H), 1.08 (s,
38



1.5H).
B NMR (193 MHz, Chloroform-d) 5 -16.00 (d, /= 89.7 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -16.00 (s, 1B).

13C NMR (101 MHz, Chloroform-d) 5 182.67/182.47,174.79/174.52, 122.14/121.73, 121.54,

51.09/50.72, 43.88/43.57, 37.41, 22.82, 21.28.

HRMS(ESI) m/z (M+Na") calculated for C14H23:BN2O4+Na* 317.1643, found 317.1650.
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52, colorless oil, 48%, d.r. > 20/1. Using Ni(COD), (10 mol%) and (p-F-Ph)sP (25 mol%).

'H NMR (600 MHz, Chloroform-d) 5 6.81 (s, 2H), 6.42 — 6.35 (m, 1H), 5.45 (br, 1H), 5.13
(d, J=19.3 Hz, 1H), 4.39 — 3.33 (m, 1H), 4.21 — 4.19 (m, 1H), 3.77 (s, 6H), 2.38 — 2.33 (m,

1H), 1.93 — 1.86 (m, 1H), 1.18 (s, 3H).

IB NMR (193 MHz, Chloroform-d) & -20.34 (d, J = 86.1 Hz, 1B).

B {IH} NMR (193 MHz, Chloroform-d) & -20.34 (s, 1B).

13C NMR (101 MHz, Chloroform-d) & 189.15, 122.66, 121.53, 65.73, 37.59, 37.46, 21.99.

HRMS(ESI) m/z (M+Na") calculated for CiH19BN>O>+Na" 257.1432, found 257.1447.

53, colorless oil, 47%, d.r. = 13/1. Using Ni(COD); (10 mol%) and (p-F-Ph);P (25 mol%).

'H NMR (600 MHz, Chloroform-d) 5 6.76 (s, 2H), 6.40 — 6.32 (m, 1H), 5.29 (br, 1H), 4.96

(d, J=19.3 Hz, 1H), 3.76 (s, 6H), 3.70 — 3.63 (m, 1H), 3.57 — 3.50 (m, 1H), 2.04 — 1.96 (m,
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1H), 1.79 — 1.75 (m, 1H), 1.01 (d, J = 6.8 Hz, 3H), 0.99 — 0.95 (m, 6H).
B NMR (193 MHz, Chloroform-d) 5 -19.47 (d, J = 89.1 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -19.47 (s, 1B).

13C NMR (101 MHz, Chloroform-d) 5 181.56, 120.77, 119.30, 58.19, 37.03, 32.35, 23.04,

22.94, 14.50.
HRMS(ESI) m/z (M+Na") calculated for C14H2sBN2O»+Na* 287.1901, found 287.1911.
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54, colorless oil, 80%, d.r. = 16/1. Using Ni(COD), (10 mol%) and (p-F-Ph)sP (25 mol%).

'H NMR (600 MHz, Chloroform-d) 5 6.75 (s, 2H), 6.39 — 6.31 (m, 1H), 5.31 — 5.23 (m, 1H),
4.98 — 4.90 (m, 1H), 3.75 (s, 6H), 3.70 — 3.62 (m, 1H), 3.54 — 5.47 (m, 1H), 2.05 — 1.98 (m,

1H), 1.83 — 1.75 (m, 2H), 1.71 — 1.58 (m, 4H), 1.33 — 0.98 (m, 5H), 0.95 (t, J = 7.1 Hz, 3H).
IB NMR (193 MHz, Chloroform-d) & -19.71 (d, J = 88.6 Hz, 1B).
B {IH} NMR (193 MHz, Chloroform-d) & -19.71 (s, 1B).

3C NMR (101 MHz, Chloroform-d) & 181.54, 120.75, 119.17, 58.18, 42.51, 37.04, 33.77,

33.32,27.40,27.22,27.10, 14.51.

HRMS(ESI) m/z (M+Na") calculated for C7H20BN>O,+Na* 327.2214, found 327.2223.

55, colorless oil, 84%, d.r. = 18/1. Using Ni(COD), (10 mol%) and (p-F-Ph);P (25 mol%).
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'H NMR (600 MHz, Chloroform-d) 3 6.75 (s, 2H), 6.34 — 6.27 (m, 1H), 5.27 (br, 1H), 5.03 —
4.91 (m, 1H), 3.96 —3.91 (m, 1H), 3.90 — 3.86 (m, 1H), 3.74 (s, 6H), 3.68 — 3.62 (m, 1H), 3.50
—3.44 (m, 1H), 3.39 — 3.33 (m, 2H), 1.96 — 1.86 (m, 2H), 1.84 — 1.79 (m, 1H), 1.66 — 1.61 (m,

1H), 1.44 — 1.36 (m, 1H), 1.36 — 1.27 (m, 1H), 0.93 (t, /= 7.1 Hz, 3H)..
B NMR (193 MHz, Chloroform-d) 5 -19.69 (d, /= 88.3 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -19.69 (s, 1B).

3C NMR (101 MHz, Chloroform-d) § 180.88, 120.84, 119.69, 69.10, 68.86, 58.37, 39.87,

37.03, 33.78, 33.37, 14.46.

HRMS(ESI) m/z (M+Na") calculated for CisH27BN2O3+Na* 329.2007, found 329.2063.

56, colorless oil, 96%, d.r. > 20/1.

'"H NMR (600 MHz, Chloroform-d) § 6.80 (s, 1H), 6.78 (s, 1H), 6.36 — 6.28 (m, 1H), 5.29 (br,
1H), 4.90 — 4.82 (m, 1H), 4.65 — 4.57 (m, 1H), 3.78 (s, 6H), 2.22 —2.17 (m, 0.5H), 2.16 — 2.09
(m, 0.5H), 2.04 — 1.96 (m, 1H), 1.90 — 1.85 (m, 0.5H), 1.73 (s, 1H), 1.76 — 1.70 (m, 0.5H), 1.70
—1.59 (m, 1H), 1.59 — 1.49 (m, 1H), 1.20 (d, /= 5.9 Hz, 3H), 1.18 — 1.13 (m, 1H), 0.96 — 0.89

(m, 1H), 0.83 — 0.79 (m, 6H), 0.73 (s, 1.5H), 0.73 — 0.70 (m, 1H), 0.63 (s, 1.5H).
B NMR (193 MHz, Chloroform-d) 5 -17.96 (d, J= 87.7 Hz, 1B).
B {'TH} NMR (193 MHz, Chloroform-d) § -17.96 (s, 1B).

13C NMR (101 MHz, Chloroform-d) 5 183.42/ 183.28, 120.95--, 119.28/119.17, 77.74/77.25,
48.67/48.62, 47.72/47.69, 45.03/44.91, 37.23/36.87, 36.84/36.81, 28.25/28.21, 27.23/27.21,

19.83, 18.94/18.92, 16.70/16.51, 13.56/13.50.

HRMS(ESI) m/z (M+Na") calculated for C,0H33:BN>O>+Na" 367.2527, found 367.2541.
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57, colorless oil, 89%, d.r. = 10/1.

'H NMR (600 MHz, Chloroform-d) 5 6.81 (s, 2H), 6.38 — 6.26(m, 1H), 5.29 (br, 1H), 4.89 —
4.81 (m, 1H), 4.49 —4.33 (m, 1H), 3.81/3.79 (s, 6H), 2.05 — 1.99 (m, 1H), 1.68 — 1.57 (m, 3H),

1.51—1.25 (m, 2H), 1.23 — 1.18 (m, 3H), 1.08 — 0.75 (m, 10H), 0.73 — 0.64 (m, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.96 (d, J= 87.8 Hz, 1B).
UB {'TH} NMR (193 MHz, Chloroform-d) § -17.96 (s, 1B).

3C NMR (151 MHz, Chloroform-d) & 182.56/182.46, 120.88/120.81, 119.00/118.96,
71.82/71.28, 47.49/47.15, 41.35/41.07, 36.88/36.79, 34.51/34.47, 31.35/31.09, 26.40/25.67/,

23.71/23.18, 22.31/22.25, 21.25/20.98, 16.71/16.52, 16.03.

HRMS(ESI) m/z (M+Na") calculated for C>;H3BN>Os+Na* 369.2684, found 369.2699.

58, white solid, 94%, d.r. = 13/1.

'H NMR (600 MHz, Chloroform-d) 5 6.83/6.81 (s, 2H), 6.37 — 6.24 (m, 1H), 5.80 (d, J=3.6
Hz)/5.60 (d, J = 3.6 Hz) (1H), 5.34 — 5.22 (m, 1H), 5.00 — 4.93 (m, 1H), 4.91 — 4.83 (m, 1H),
4.26 —3.93 (m, 5H), 3.78 — 3.75 (m, 6H), 2.05 — 1.97 (m, 1H), 1.46 (d, J = 9.5 Hz, 3H), 1.37
(d, J=3.1 Hz, 3H), 1.31 (d, J = 2.4 Hz, 3H), 1.24 (s, 2H), 1.22 (s, 1H), 1.15 (dd, J= 11.6, 6.5

Hz, 3H).
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B NMR (193 MHz, Chloroform-d) 5 -17.93 (d, /= 88.4 Hz, 1B)
B {'H} NMR (193 MHz, Chloroform-d) & -17.93 (s, 1B).

3C NMR (101 MHz, Chloroform-d) & 181.45/181.26, 121.09/120.98, 119.88/119.74,
111.98/111.94, 109.07/109.03, 105.07/104.99, 83.74/83.57, 80.08/79.97, 74.87/74.52,
72.76/72.50, 67.15/66.90, 36.90/36.84, 26.90/26.85, 26.77, 26.31/26.25, 25.46/25.44,

16.39/15.94.
HRMS(ESI) m/z (M+Na") calculated for C,,H3sBN>O;+Na" 473.2430, found 473.2440.
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59, colorless oil, 94%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 6.83 (d, J = 22.4 Hz, 2H), 6.34 — 6.24 (m, 1H), 5.31 (br,
1H), 5.22 — 4.78 (m, 2H), 4.35 — 4.24 (m, 1H), 4.13 — 4.01 (m, 1H), 3.96 — 3.84 (m, 1H), 3.74

(s, 6H), 3.72 (s, 3H), 2.02 — 1.93 (m, 1H), 1.45 (d, J = 8.5 Hz, 9H), 1.15 (d, J = 6.4 Hz, 3H).
'B NMR (193 MHz, Chloroform-d) & -17.93 (d, J = 88.7 Hz, 1B)
B {IH} NMR (193 MHz, Chloroform-d) & -17.93 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 182.42, 170.81/170.73, 155.34/155.23, 121.13/121.07,

119.77, 80.25/80.22, 63.34/62.78, 53.49/53.16, 52.67/52.60, 36.77, 28.50/28.46, 16.21/16.11.

HRMS(ESI) m/z (M+Na") calculated for C19H3BN3O¢+Na* 432.2276, found 432.2288.
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60, white solid, 94%, d.r. = 13/1.

'H NMR (400 MHz, Chloroform-d) 5 7.13 (d, J = 8.5 Hz, 1H), 6.85 (s, 2H), 6.57 — 6.22 (m,
3H), 5.43 — 5.31 (m, 1H), 5.03 — 4.92 (m, 1H), 3.82 (s, 6H), 2.89 — 2.77 (m, 2H), 2.49 (dd, J =
18.9, 8.7 Hz, 1H), 2.38 — 2.31 (m, 1H), 2.26 — 1.89 (m, 7H), 1.65 — 1.37 (m, 6H), 1.31 (d, J =

6.4 Hz, 3H), 0.88 (s, 3H).
"B NMR (128 MHz, Chloroform-d) & -18.44 (d, J= 88.6 Hz)
B {'TH} NMR (128 MHz, Chloroform-d) § -18.44 (s, 1B).

3C NMR (101 MHz, Chloroform-d) 5 181.39, 149.41/149.39, 137.51, 136.17, 126.07, 121.87,
121.07, 119.67, 118.79/118.76, 50.48, 48.03, 44.17, 38.13, 36.88, 35.95, 31.67/31.63,

29.49/29.47, 26.46/25.82, 22.74, 21.66, 16.49, 14.22, 13.91.

HRMS(ESI) m/z (M+Na") calculated for C2sH37BN>Os+Na* 483.2789, found 483.2800.
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61, colorless oil, 94%, d.r. = 20/1.

'H NMR (600 MHz, Chloroform-d) & 7.35 (d, J= 8.1 Hz, 2H), 7.23 (dd, J="7.5, 1.6 Hz, 1H),
7.14 (td, J= 7.7, 1.6 Hz, 1H), 7.00 (t, J = 8.0 Hz, 1H), 6.97 (td, J = 7.4, 1.2 Hz, 1H), 6.88 (s,
1H), 6.70 (s, 2H), 6.56 (d, J = 7.9 Hz, 1H), 6.32 — 6.25 (m, 1H), 5.31 (b, 1H), 4.91 (dd, J =
19.5, 4.5 Hz, 1H), 4.03 — 3.91 (m, 3H), 3.84 — 3.78 (m, 3H), 3.68 (s, 6H), 1.99 — 1.94 (m, 1H),

1.19 (d, J = 6.4 Hz, 3H).
'B NMR (193 MHz, Chloroform-d) & -17.91 (d, J = 88.6 Hz).
B {IH} NMR (193 MHz, Chloroform-d) 5 -17.91 (s, 1B).

3C NMR (151 MHz, Chloroform-d) § 182.47,172.29, 142.89, 137.81, 131.02, 129.68, 129.04,

128.28, 124.35, 124.16, 122.17, 120.89, 119.63, 118.40, 63.67, 60.07, 38.64, 36.68, 16.25.
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HRMS(ESI) m/z (M+Na*) calculated for C26H30BCI:N304+Na* 552.1598, found 552.1603.

62, colorless oil, 94%, d.r. = 18/1.

'"H NMR (400 MHz, Chloroform-d) 5 8.13 (d, J = 8.2 Hz, 2H), 7.87 (d, J = 8.3 Hz, 2H), 6.75
(s, 2H), 6.34 — 6.24 (m, 1H), 5.35 — 5.23 (m, 1H), 4.96 — 4.84 (m, 1H), 4.28 — 4.16 (m, 2H),
4.16 — 4.07 (m, 1H), 3.98 — 3.88 (m, 1H), 3.72 (s, 6H), 3.14 — 3.06 (m, 4H), 2.05 — 1.96 (m,

1H), 1.59 — 1.47 (m, 4H), 1.17 (d, J = 6.4 Hz, 3H), 0.85 (t, J = 7.4 Hz, 6H).
1IB NMR (128 MHz, Chloroform-d) & -17.91 (d, J = 88.0 Hz).
B {IH} NMR (128 MHz, Chloroform-d) 5 -17.91 (s, 1B).

3C NMR (101 MHz, Chloroform-d)  182.47, 165.10, 144.56, 133.28, 130.36, 127.13, 120.93,

119.73, 63.85, 60.14, 49.99, 36.74, 21.99, 16.21, 11.23.

HRMS(ESI) m/z (M+Na") calculated for CosH3sBN3OsS+Na* 542.2467, found 542.2479.
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63, colorless oil, 87%, d.r. = 19/1.

'H NMR (400 MHz, Chloroform-d) & 8.15 (d,J=2.3 Hz, 1H), 8.05 (dd, J=8.8, 2.4 Hz, 1H),
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6.99 (d, J = 8.9 Hz, 1H), 6.78 (s, 2H), 6.32 — 6.24 (m, 1H), 5.36 — 5.22 (m, 1H), 4.90 (dd, J =
19.6, 4.5 Hz, 1H), 4.21 — 4.15 (m, 1H), 4.13 — 4.02 (m, 2H), 3.92 — 3.85 (m, 3H), 3.74 (s, 6H),
2.72 (s, 3H), 2.20 — 2.15 (m, 1H), 2.03 — 1.97 (m, 1H), 1.17 (d, J= 6.3 Hz, 3H), 1.06 (d, /= 6.9

Hz, 6H).
B NMR (128 MHz, Chloroform-d) 5 -17.89 (d, J = 88.4 Hz).
B {'TH} NMR (128 MHz, Chloroform-d) § -17.89 (s, 1B).

3C NMR (101 MHz, Chloroform-d) 5 182.45, 167.66, 162.68, 161.84,161.65, 132.72, 132.18,
125.96, 121.43, 120.95, 119.73, 115.46, 112.78, 103.09, 75.81, 63.51, 60.14, 36.78, 28.23,

19.13,17.64, 16.23.

HRMS(ESI) m/z (M+Na") calculated for C,sH3sBN4OsS+Na* 573.2313, found 573.2324.

64, colorless oil, 94%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.81 (d, J = 5.2 Hz, 2H), 6.35 — 6.26 (m, 1H), 5.35 —
5.19 (m, 2H), 4.88 (dd, J = 19.3, 4.5 Hz, 1H), 4.26 — 4.17 (m, 1H), 3.77 (d, J = 2.6 Hz, 6H),
2.18 — 1.65 (m, 8H), 1.57 — 1.21 (m, 11H), 1.18 (d, J = 6.4 Hz, 3H), 1.15 — 0.94 (m, 9H), 0.92

—0.88 (m, 6H), 0.85 (dd, J= 6.7, 2.7 Hz, 6H), 0.65 (s, 3H).
B NMR (193 MHz, Chloroform-d) 5 -17.89 (d, J = 88.5 Hz).

B {'TH} NMR (193 MHz, Chloroform-d) § -17.89 (s, 1B).
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13C NMR (151 MHz, Chloroform-d) 5 182.79, 140.78/140.63, 122.63/122.55, 121.28/121.26,
119.67, 71.93/71.89, 57.23/57.21, 56.68, 50.56, 42.85, 40.30/40.26, 40.07, 39.01, 38.63,
37.58/37.56,37.28, 37.14/37.10, 36.73, 36.34, 32.41, 28.77, 28.56, 28.59/28.13, 24.83, 24.38,

23.37,23.11, 21.56/21.54, 19.86, 19.26, 16.86/16.85, 12.40.

HRMS(ESI) m/z (M+Na") calculated for C37HsiBN2O,+Na* 599.4718, found 599.4727.
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65, colorless oil, 55%, d.r. > 20/1.

0]

'H NMR (600 MHz, Chloroform-d) 7.82 (dd, J=7.7, 1.4 Hz, 1H), 7.79 — 7.77 (m, 1H), 7.54
(d, J= 1.5 Hz, 1H), 7.52 (dd, J = 7.6, 1.4 Hz, 1H), 7.45 (s, 1H), 7.44 — 7.40 (m, 1H), 7.39 —
7.36 (m, 1H), 7.31 — 7.27 (m, 3H), 7.20 (d, J = 8.2 Hz, 2H), 7.07 (d, J = 8.2 Hz, 2H), 6.61 (s,
2H), 6.31 — 6.23 (m, 1H), 5.51 — 5.44 (m, 2H), 5.32 — 5.25 (m, 1H), 4.89 (dd, J= 19.4, 4.5 Hz,
1H), 3.94 — 3.85 (m, 2H), 3.82 (s, 3H), 3.66 — 3.59 (m, 7H), 3.54 — 3.47 (m, 1H), 2.96 — 2.93
(m, 2H), 2.77 (s, 3H), 1.97 — 1.92 (m, 1H), 1.91 — 1.85 (m, 2H), 1.18 (d, J = 6.4 Hz, 3H), 1.06

(t, J=7.3 Hz, 3H).
'B NMR (193 MHz, Chloroform-d) & -17.99 (d, J = 88.4 Hz).
IIB {IH} NMR (193 MHz, Chloroform-d) 5 -17.99 (s, 1B).

3C NMR (151 MHz, Chloroform-d) § 182.28, 167.78, 156.61, 154.76, 143.20, 142.80, 142.00,
141.00, 136.65, 135.06, 131.63, 130.83, 130.35, 129.99, 129.49, 129.01, 127.44, 125.87,
123.95, 123.83, 122.54, 122.32, 120.74, 119.54, 119.43, 109.66, 109.00, 69.53, 62.73, 60.18,

53.90, 47.04, 36.52, 31.87, 29.81, 29.30, 21.89, 16.89, 16.20, 14.10.
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HRMS(ESI) m/z (M+Na*) calculated for C4sH49BNO4+Na™ 771.3800, found 771.3810.
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66, yellow oil, 82%, d.r. >20/1.

'"H NMR (400 MHz, Chloroform-d) & 7.65 (d, J = 8.5 Hz, 2H), 7.47 (d, J = 8.4 Hz, 2H), 6.95
(d, J=2.5Hz, 1H), 6.87 (d, J=9.0 Hz, 1H), 6.74 (s, 2H), 6.67 (dd, J= 9.0, 2.6 Hz, 1H), 6.34
—6.22 (m, 1H), 5.39 — 5.25 (m, 1H), 4.96 — 4.86 (mz, 1H), 4.01 — 3.90 (m, 3H), 3.83 (s, 3H),
3.79 - 3.71 (m, 1H), 3.67 (s, 6H), 3.65 (s, 2H), 2.37 (s, 3H), 1.97 — 1.87 (m, 1H), 1.15 (d, J =

6.4 Hz, 3H).
B NMR (128 MHz, Chloroform-d) 5 -17.98 (d, J = 87.9 Hz).
B {'TH} NMR (128 MHz, Chloroform-d) § -17.98 (s, 1B).

3C NMR (101 MHz, Chloroform-d) 5 182.41,170.72, 168.39, 156.17, 139.43, 136.13, 133.91,
131.27, 130.89, 130.67, 129.26, 120.89, 119.68, 115.03, 112.40, 111.63, 101.54, 63.11, 60.21,

55.83,36.63, 30.32, 16.21, 13.45.

HRMS(ESI) m/z (M+Na") calculated for C3;H3sBCIN3Og+Na* 614.2200, found 614.2209.

48



Cl ()
Cl

67, colorless oil, 20%, d.r. = 12/1.

'H NMR (600 MHz, Chloroform-d) & 7.07 (d, J = 8.5 Hz, 2H), 6.95 (d, J = 8.6 Hz, 2H), 6.78
(s, 2H), 6.29 — 6.20 (m, 1H), 5.34 (d, J=12.7 Hz, 1H), 5.04 (dd, J=19.2, 4.5 Hz, 1H), 3.77 (s,
6H), 3.16 (d, /= 1.0 Hz, 3H), 2.85 — 2.80 (m, 1H), 2.35 — 2.29 (m, 1H), 2.26 — 2.21 (m, 1H),

2.03 - 1.96 (m, 1H), 1.93 — 1.88 (m, 1H), 1.79 — 1.75 (m, 1H), 1.24 (d, J = 3.4 Hz, 6H).
1IB NMR (193 MHz, Chloroform-d) & -18.44 (d, J=91.4 Hz).
B {1} NMR (193 MHz, Chloroform-d) 5 -18.44 (s, 1B).

3C NMR (151 MHz, Chloroform-d) § 182.62, 155.93, 129.25, 128.40, 123.31, 123.29, 120.95,

120.32, 82.16, 61.18, 50.21, 44.59, 44.55, 36.85, 35.18, 26.76, 25.96.

HRMS(ESI) m/z (M+Na") calculated for C,3H3BCl.N,O3+Na* 487.1697, found 487.1708.

68, yellow oil, 87%, d.r. > 20/1.
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'H NMR (600 MHz, Chloroform-d) & 7.07 (d, J = 8.5 Hz, 2H), 6.95 (d, J = 8.6 Hz, 2H), 6.78
(s, 2H), 6.29 — 6.20 (m, 1H), 7.65 — 7.60 (m, 2H), 7.46 — 7.43 (m, 2H), 7.04 (d, J=2.6 Hz, 1H),
6.97 (d,J= 8.9 Hz, 1H), 6.78 (s, 6H), 6.64 (dd, J = 8.9, 2.6 Hz, 1H), 6.30 — 6.21 (m, 1H), 5.33
~5.25 (m, 1H), 4.94 (dd, J = 19.0, 4.4 Hz, 1H), 3.85 (s, 3H), 3.79 — 3.72 (m, 7H), 3.67 — 3.60
(m, 1H), 2.72 — 2.65 (m, 1H), 2.61 — 2.55 (m, 1H), 2.27 (s, 3H), 2.15 — 2.06 (m, 1H), 2.06 —

2.00 (m, 1H), 1.94 — 1.86 (m, 1H), 0.94 (t, J = 7.1 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 -18.59 (d, J = 88.9 Hz).
B {'TH} NMR (193 MHz, Chloroform-d) § -18.59 (s, 1B).

3C NMR (151 MHz, Chloroform-d) 5 181.62, 168.45, 155.99, 138.73, 134.79, 133.57, 131.91,
131.19, 131.14, 129.05, 121.35, 120.89, 119.62, 114.91, 111.14, 101.98, 58.42, 55.84, 36.78,

32.04,25.16, 14.42, 13.49.

HRMS(ESI) m/z (M+Na") calculated for C30H3sBCIN3O4+Na" 570.2301, found 570.2311.

69, colorless oil, 74%, d.r. = 5/1.

'H NMR (600 MHz, Chloroform-d) 5 6.79 (d, J = 4.1 Hz, 2H), 6.29 — 6.20 (m, 1H), 5.41 —
5.30 (m, 1H), 5.10 — 4.87 (m, 1H), 4.64 — 4.55 (m, 1H), 3.75 (d, J = 10.4 Hz, 6H), 2.23 — 2.18
(m, 1H), 2.07 (t, J = 8.8 Hz, 1H), 1.93 (q, /= 10.0 Hz, 1H), 1.87 — 1.23 (m, 15H), 0.87 (t, J =

7.0 Hz, 3H).

B NMR (193 MHz, Chloroform-d) 4 -18.90 (d, J= 85.0 Hz, minor configuration), -20.54 (d,

J = 85.9 Hz, major configuration).

1B {'TH} NMR (193 MHz, Chloroform-d)  -18.90 (s, minor configuration), -20.54 (s, major
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configuration).

13C NMR (151 MHz, Chloroform-d) & 186.76, 121.03/120.88, 119.95/119.49, 80.36/79.72,

36.99/36.65, 36.60/36.20, 35.69/34.97, 31.95, 29.65, 29.60, 29.29, 25.78/25.64, 22.73, 14.17.

HRMS(ESI) m/z (M+Na") calculated for C19H33:BN>O,+Na* 355.2527, found 355.2537.

4.3 X-ray crystal structures of 4 (CCDC 2381592) and 21 (CCDC 2381593)

N L, &
o~ } _ “\ l>
BuO (S, R
ﬁ) ¢ .\} )
4
Table S2. Crystal data and structure refinement for 4
Identification code ghuaf1CulLT auto
Empirical formula C14H25sBN20O2
Formula weight 264.17
Temperature/K 100.01(10)
Crystal system monoclinic
Space group P2i/n
a/A 9.70607(10)
b/A 14.11052(14)
c/A 11.39150(12)
o/° 90
pB/e 93.1395(9)
v/° 90
Volume/A® 1557.81(3)
Z 4
Pealeg/cm’ 1.126
p/mm’! 0.583
F(000) 576.0
Crystal size/mm? 0.25 x0.22 x 0.2
Radiation CuKa (A=1.54184)
20 range for data collection/°9.988 to 148.966
Index ranges -12<h<11,-12<k<17,-14<1<13
Reflections collected 9190

Independent reflections 3124 [Rint = 0.0151, Rsigma = 0.0147]
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Data/restraints/parameters  3124/0/179
Goodness-of-fit on F? 1.029

Final R indexes [[>=2c (I)] Ri=0.0345, wR> =0.0900
Final R indexes [all data] R1=0.0365, wR> =0.0920
Largest diff. peak/hole / e A= 0.30/-0.23

H N/\> f 6o
0 AN \i g
Oj(j\ = A -
% O () e
21 gt

Table S3. Crystal data and structure refinement for 21

Identification code ghuaf2CulT
Empirical formula C20H20BN203
Formula weight 356.26
Temperature/K 100.00(10)
Crystal system monoclinic
Space group P2i/c

a/A 10.3051(3)

b/A 13.6933(5)

c/A 13.8874(3)

a/° 90

pB/e 103.092(3)

v/° 90

Volume/A? 1908.73(10)

Z 4

Pealeg/cm’ 1.240

p/mm’! 0.653

F(000) 768.0

Crystal size/mm? 0.3 x0.25 x 0.08
Radiation CuKa (A =1.54184)
20 range for data collection/° 8.81 to 148.948
Index ranges -8<h<12,-16<k<15,-17<1<14
Reflections collected 6720

Independent reflections 3743 [Rint = 0.0291, Rsigma = 0.0343]
Data/restraints/parameters ~ 3743/490/338

Goodness-of-fit on F? 1.074

Final R indexes [I>=2c (I)] Ri1=0.0599, wR, =0.1487
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Final R indexes [all data] Ri1=0.0739, wR> =0.1605
Largest diff. peak/hole / e A= 0.51/-0.41

4.4 Reaction with I'Pr coordinated boranes

L

= OEt NiCl, (5 mol%), P CO.Et

L P(p-F-Ph); (12.5 mol% 4 2
e, 0 (p-F-Ph)s ( ) e
4 "H or PhMe, r.t., overnight

H OEt S74, 26%, > 20/1

1.2 eq. Mf L
(0] o~p”
1.0 eq 7 B, _CO,Et
,,,,,,,,,,,,,,,,,,,,,,,, H

el \

' ' §75, 72%, > 20/1

CO.Et (%)

S74, colorless oil, 26%, d.r. > 20/1.

'"H NMR (400 MHz, Chloroform-d) 3 6.98 (s, 2H), 6.43 — 6.31 (m, 1H), 5.32 (s, 1H), 5.12
(p,/J=6.8 Hz, 2H), 4.94 (d, /= 18.2 Hz, 1H), 3.87 — 3.60 (m, 2H), 1.97 — 1.87 (m, 1H), 1.41

(dd, J=21.1, 6.7 Hz, 12H), 1.22 (d, ] = 6.4 Hz, 3H), 0.91 (t, J= 7.1 Hz, 3H).
1'B NMR (128 MHz, Chloroform-d) & -18.54 (d, J = 88.9 Hz).
B {IH} NMR (128 MHz, Chloroform-d) 5 -18.18 (s, 1B).

3C NMR (101 MHz, Chloroform-d) & 182.82, 119.48, 115.67, 58.14, 49.39, 23.49, 22.81,

16.07, 14.24.

HRMS(ESI) m/z (M+Na") calculated for C1sH20BN>O»+Na* 315.2214, found 315.2206.

A

N
=

" )\
/—/_< CO.Et (%)
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S75, colorless oil, 72%, d.r. > 20/1.

'H NMR (600 MHz, Chloroform-d) 5 6.93 (s, 2H), 6.34 — 6.27 (m, 1H), 5.32 — 5.24 (m,
1H), 5.13 — 5.05 (m, 2H), 4.94 (dd, J = 19.2, 4.6 Hz, 1H), 3.68 (ddq, J = 67.7, 10.9, 7.2 Hz,
2H), 1.85 — 1.76 (m, 1H), 1.76 — 1.70 (m, 1H), 1.63 — 1.53 (m, 1H), 1.39 (d, J = 6.8 Hz,
6H), 1.34 (d, J = 6.7 Hz, 6H), 1.32 — 1.24 (m, 3H), 1.21 — 1.14 (m, 1H), 0.89 — 0.84 (m,

6H).
B NMR (128 MHz, Chloroform-d) 5 -18.43 (d, J= 88.1 Hz).
B ('H} NMR (128 MHz, Chloroform-d) § -18.43 (s, 1B)

BC NMR (151 MHz, Chloroform-d) 5182.00, 119.59, 115.78, 58.08, 49.48, 33.39, 31.80,

23.60, 23.22, 23.14, 22.89, 14.38, 14.31.
HRMS(ESI) m/z (M+Na") calculated for C19H3sBN>O,+Na* 357.2684, found 357.2672.
4.5 Unsuccessful substrates

‘
1 unsuccessful alkenes
:

/WNHZ A(IL _ @ )%(NMePh /\Bpin %
! r'Q ~y ! |

67% "H NMR vyield

trace trace N.R. N.R.
2/1 dr '
3 R CO,M
' 2Me CO,Me
: /Y©/ Ar/\/COZMe >:< <:>:< 2ve i
L7 CO,Me }
i (o] '
! R =H or OMe Ar = Ph, 2-thiophenyl trace NR '
i N.R.(rtor80°C) trace o '
CO,Me /\©\ /\O & \[j 3
O/ CFs N :
trace N.R. N.R. N.R. }
3 unsuccessful boranes
' N \N \N
@\ | x | x | x
,Tj H‘B'/\’\“ }\B/\T
Vi VI Vi
HoH H HoH
N.R. N.R. N.R.

i
i
' Reactions were conducted under standard reaction conditions.
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5. Downstream Transformations
5.1 Gram scale reaction of 3

Under the dry N atmosphere, NiClz (26 mg, 0.2 mmol, 5 mol%) and (p-F-Ph);P (158 mg, 0.5
mmol, 12.5 mol%) were mixed in a 100 mL round-bottom flask. PhMe (40 mL) was then added.
After stirring for 1 hour, benzyl acrylate (650 mg, 4 mmol, 1 eq.) and borane 1 (650 mg, 4.8
mmol, 1.2 eq.) were sequentially added. The resulting mixture was stirred at room temperature
for 18 hours, and monitored by !'B NMR. After completion, the reaction was quenched by air,

and the solvent was evacuated under reduced pressure. The residue was purified by column

chromatography (neutral Al,O3) to give 3 (1.16 g, 97% yield, > 20/1 dr).

Fig. S2. Gram scale synthesis, from left to right: after reaction set-up, after reaction completion,

quenched under air, and isolated 3 (1.16 g, 97% yield, > 20/1 dr)

5.2 Fe-mediated C=C modifications
5.2.1 Reaction with acrylamides

N Fe(acac); (1 eq.) N
N R PhSiH; (3 eq.)
& \ ! Na,HPO, (1 eq. R Men N7
LB'/k”;> + R/N\n/\ e 4 (1) R/N\”/\/Ké/k’}

! EtOH
5 (0.05 M) \
BnOZC/k =) 80 °C, overnight © BnOZC/k )

(3eq.) -

Under the dry N, atmosphere, 3 (0.1 mmol, 1.0 eq.) was dissolved in anhydrous EtOH (2 mL,
0.05 M), followed by the sequential addition of Na;HPO4 (0.1 mmol, 1.0 eq.), Fe(acac); (0.1

mmol, 1.0 eq.), acrylamides (0.3 mmol, 3.0 eq.), and PhSiH; (0.3 mmol, 3.0 eq.). Bubbles were
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observed after adding silanes. The tube was then tightly sealed and heated at 80 °C with stirring
overnight. After the reaction, the solvents were evacuated under reduced pressure, and the
residue was subjected to column chromatography (triethylamine-activated SiO») to give the

products.

\
M N

MezNMé /Q}

|

© Bnozc)\ ()

72, colorless oil, 94%, d.r. = 2/1.

NI

'H NMR (600 MHz, Chloroform-d) & 7.35 — 7.20 (m, 5H), 6.70 — 6.61 (m, 2H), 4.88 — 4.76
(m, 2H), 3.71 — 3.56 (m, 6H), 2.97 (s, 3H), 2.90 (s, 1H), 2.87 (s, 2H), 2.55 — 2.31 (m, 1H), 2.25
~2.07 (m, 2H), 1.33 - 1.15 (m, 2H), 1.12 (d, J= 6.7 Hz, 3H), 1.07 — 0.97 (m, 1H), 0.95 (d, J=

6.7 Hz, 2H), 0.60 (d, J = 7.0 Hz, 1H).
1IB NMR (193 MHz, Chloroform-d) 3 -15.59 (d, J = 93.6 Hz), -16.08 (d, J = 94.2 Hz).

UB {TH} NMR (193 MHz, Chloroform-d) § -15.59 (s, minor configuration), -16.08 (s, major

configuration).

3C NMR (151 MHz, Chloroform-d) 5 183.31/183.28, 175.39/175.14, 137.44, 128.42/128.25,
128.32, 127.69/127.67, 120.97, 64.66, 37.60 /37.51, 35.34, 33.83, 33.20, 32.80, 20.08/19.32,

17.82/17.25.
HRMS(ESI) m/z (M+Na") calculated for C,,H34sBN3Os+Na" 422.2585, found 448.2601.

SUND s

B

|
o)
Bnozc/K ()

73, colorless oil, 86%, d.r. = 2/1.

'H NMR (600 MHz, Chloroform-d) & 7.30 — 7.26 (m, 2H), 7.24 — 7.16 (m, 3H), 6.66 — 6.57

(m, 2H), 4.83 — 4.74 (m, 2H), 3.62 (s, 7TH), 3.43 — 3.34 (m, 5H), 2.43 — 2.27 (m, 1H), 2.19 —
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2.07 (m, 2H), 1.90 — 1.85 (m, 2H), 1.80 — 1.75 (m, 2H), 1.33 — 1.24 (m, 1H), 1.10 (d, J = 6.7

Hz, 3H), 0.92 (d,J = 6.7 Hz, 2H), 0.58 (d, J = 7.0 Hz, 1H).
B NMR (193 MHz, Chloroform-d) § -14.59 (J = 97.6 Hz,), -15.09 (J = 97.4 Hz,).

UB {'H} NMR (193 MHz, Chloroform-d) & -14.59 (s, major configuration), -15.09 (s,

configuration),

13C NMR (151 MHz, Chloroform-d) & 183.36/183.32, 174.02/173.71, 137.50, 128.44/128.26,
128.35, 127.70/127.68, 120.99, 64.68, 46.76, 45.58, 35.27/34.17, 33.62/32.96, 29.81,

26.31/26.26, 24.58/24.55, 20.17/19.39, 17.88/17.28.

HRMS(ESI) m/z (M+Na") calculated for C24H3sBN3O3+Na™ 448.2747, found 448.2755.
AN
K/ N \[(\/*K é ;/k N
o)

74, colorless oil, 86%, d.r. =2/1.

'"H NMR (600 MHz, Chloroform-d) & 7.32 — 7.23 (m, 5H), 6.70 — 6.60 (m, 2H), 4.87 — 4.75
(m, 2H), 3.71 — 3.53 (m, 14H), 3.45 —3.38 (m, 2H), 2.52 — 2.36 (m, 1H), 2.26 — 2.07 (m, 2H),
1.32 - 1.27 (m, 1H), 1.11 (dd, J = 9.2, 6.6 Hz, 3H), 0.94 (d, /= 6.6 Hz, 2H), 0.57 (d, J=17.0

Hz, 1H).
1'B NMR (193 MHz, Chloroform-d) & -14.70 (d, J = 88.8 Hz). -15.16 (d, J = 92.0 Hz).

B {'TH} NMR (193 MHz, Chloroform-d) & -14.70 (s, major configuration), -15.16 (s,

configuration),

13C NMR (151 MHz, Chloroform-d) & 183.36/183.32, 174.02/173.71, 137.50, 128.44/128.26,
128.35, 127.70/127.68, 120.99, 64.68, 46.76, 45.58, 35.27/34.17, 33.62/32.96, 29.81,

26.31/26.26, 24.58/24.55, 20.17/19.39, 17.88/17.28.

HRMS(ESI) m/z (M+Na*) calculated for C24H3sBN3O04+Na" 464.2691, found 464.2701.
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5.2.2 Reaction with diazo compounds

Fe(acac); (1 eq.)

\ :
LH N,\> PhSiH; (3 eq.) Me i “N \
- R__CO,Et  NayHPO, (1 eq.) H ’>
B/QN e EtochN\N/ké/kN
/K \ N, EtOH (0.1 M) r H |
BnO,C (#) 60 °C, overnight BnochK ®)

(1.5eq.) (1eq.)

Under a dry N» atmosphere, Fe(acac)s; (1 mmol, 1.0 eq.) was dissolved in EtOH (0.1 M) in an
oven-dried 10 mL tube. Then, 3 (1.5 mmol, 1.5 eq.), diazo compound (1 mmol, 1.0 eq.), and
PhSiH; (3.0 mmol, 3.0 eq.) were added sequentially. The tube was sealed tightly, and the
mixture was stirred at 60 °C overnight. After the reaction, the solvents were evacuated under
reduced pressure, and the residue was subjected column chromatography (triethylamine

activated SiO») to give the products.

Et023\ Ve N
EtO,C \N\N/*Ké/(,\}
H |
Bnozc/K

70, colorless oil, 35%, d.r. = 3/2.

W

'H NMR (600 MHz, Chloroform-d) & 7.32 — 7.26 (m, 3H), 7.26 — 7.21 (m, 2H), 6.64 — 6.51
(m, 2H), 4.91 — 4.76 (m, 2H), 4.26 — 4.12 (m, 4H), 3.64 — 3.53 (m, 7H), 2.13 — 2.05 (m, 1H),

1.36 — 1.32 (m, 3H), 1.28 (q, /= 7.3 Hz, 6H), 1.16 (d, J = 6.6 Hz, 3H);

7.32 — 7.26 (m, 3H), 7.25 — 7.14 (m, 2H), 6.63 (s, 2H), 4.83 — 4.70 (m, 2H), 4.29 — 4.24 (m,
4H), 3.60 (s, 6H), 3.47 (q, J = 6.9 Hz, 1H), 2.08 (t, J = 6.5 Hz, 1H), 1.33 (dt, J=19.9, 7.1 Hz,

6H), 1.08 (d, J = 6.6 Hz, 3H), 0.87 (d, J= 7.0 Hz, 3H).
B NMR (193 MHz, Chloroform-d) 5 —-15.95 (d, /= 90.7 Hz, 1B).
B {'H} NMR (193 MHz, Chloroform-d) 5 -15.95 (s, 1B)

3C NMR (151 MHz, Chloroform-d) & 182.29, 164.96, 164.52, 137.10, 128.42, 128.37,

127.84,121.17, 112.25, 64.96, 59.89, 59.82, 20.65, 17.42, 14.59, 14.32;
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o 182.11, 164.96, 137.27, 128.61, 128.41, 127.87, 121.18, 113.77, 64.89, 60.16, 60.04, 36.87,

29.84,21.72,17.10, 14.64, 14.45.

HRMS(ESI) m/z (M+Na") calculated for C24H3sBN4Og+Na* 509.2452, found 509.2551.

°H

Et0,C7 /K
Bnozc/K

71, colorless oil, 36 %, d.r. =1/1.

'H NMR (600 MHz, Chloroform-d) & 7.56 — 7.53 (m, 1H), 7.38 — 7.26 (m, SH), 7.26 — 7.14
(m, 3H), 6.92 — 6.88 (m, 1H), 6.66 — 6.59 (m, 2H), 4.95 — 4.65 (m, 2H), 4.27 — 4.11 (m, 2H),
3.67 - 3.61 (m, 6H), 3.45 —3.38 (m, 1H), 2.19 — 2.11 (m, 0.5H), 2.02 — 1.96 (m, 0.5H), 1.31 (t,
J=7.1Hz, 1.5H), 1.25 (t,J=7.1 Hz, 1.5H). 1.20 (dd, J= 9.7, 6.7 Hz, 3H), 1.09 (d, /= 6.7 Hz,

1.5H), 0.89 (d, /= 6.9 Hz, 1.5H).
IB NMR (193 MHz, Chloroform-d) & -15.98 (d, /= 100.8). -16.52 (d, J = 100.8).
B {IH} NMR (193 MHz, Chloroform-d) & -15.98, -16.52.

3C NMR (151 MHz, Chloroform-d) 5 182.52, 165.17/164.08, 138.83, 137.34/137.16, 131.76,
129.48/128.99, 128.47/128.45, 128.40/128.37, 128.27/127.70, 127.88/127.78, 125.70, 121.08,

64.97/64.83, 60.24/59.61, 37.03, 22.44/22.41, 17.70/17.26, 14.70/14.55.

HRMS(ESI) m/z (M+Na") calculated for C,7H3sBN4O4+Na* 513.2643, found 513.2650.

5.3 Ester reduction

5.3.1 Reduction of 3

N7\
/,\> DIBAL-H (3.0 eq.) /I:r}
\ THF, -78 °C to rt., 3h HO\)\ (+)

75, 87%, >20/1

)—w T
/

BnOZC
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To a solution of 3 (29.8 mg, 0.1 mmol, 1.0 eq.) in anhydrous THF (1 mL), DIBAL-H (0.3 mmol,
1.5 M in toluene, 3.0 eq.) was added dropwise at -78°C. After stirring at this temperature for 30
min, the mixture was warmed to room temperature and stirred for another 2.5 hours. After
completion, water was added to quench the reaction. The aqueous phase was extracted by ethyl
acetate three times. The organic phase was combined and dried with anhydrous Na,SOs. After
being evacuated under reduced pressure, the residue was subjected to column chromatography
(triethylamine-activated SiO») to give 75 as a colorless oil. (87%, > 20/1 d.r.) Fresh DIBAL-H

is essential to repeat this reaction.

'H NMR (600 MHz, Chloroform-d)  6.80 (s, 2H), 6.46 — 6.38 (m, 1H), 5.30 (s, 1H), 4.88 (d,

J=19.4 Hz, 1H), 3.76 (s, 6H), 3.32 — 3.24 (m, 2H), 1.64 (s, 1H), 0.9 (s, 3H).
IB NMR (193 MHz, Chloroform-d) 5 —19.76 (d, /= 81.9 Hz, 1B).

1B (I} NMR (193 MHz, Chloroform-d) & -19.76 (s, 1B)

13C NMR (151 MHz, Chloroform-d) 5 120.87, 119.36, 71.20, 36.74, 17.16.

HRMS(ESI) m/z (M+Na") calculated for CoH;9BN2O+Na" 217.1483, found 217.1495.

5.3.2 Reduction of 50
H \N/\> H:/'j\‘\/%
y\é/}\,\, LiAlH, (1.5 eq.) g N
\ o HO
MeOZC)h THF, 0 °C tor.t., 3h \/$
76, 65%

To a suspension of LiAlH4 (6 mg, 0.15 mmol, 1.5 eq.) in anhydrous THF (1 mL), solution of
50 (23.6 mg, 0.1 mmol, 1.0 eq.) in anhydrous THF (1 mL) was added at 0 °C dropwise. The
reaction was stirred at room temperature for 3 hours. After the start materials were all consumed,
water was added to quench the reaction. The aqueous phase was extracted by ethyl acetate three
times. The organic phase was combined and dried with anhydrous Na,SOs. After being
evacuated under reduced pressure, the residue was subjected to column chromatography

(triethylamine-activated SiO») to give 76 as a colorless oil. (13.3 mg, 65%)

'H NMR (600 MHz, Chloroform-d) 5 6.83 (s, 2H), 6.56 — 6.48 (m, 1H), 5.35 (s, 1H), 5.08 (d,
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J=19.2 Hz, 1H), 3.81 (s, 6H), 3.39 (d, J= 9.7 Hz, 1H), 3.18 — 3.08 (m, 1H), 2.12 (s, 1H), 0.79

(s, 3H), 0.70 (s, 3H).

B NMR (193 MHz, Chloroform-d) 5 —18.74 (d, J = 80.4 Hz, 1B).

B {'H} NMR (193 MHz, Chloroform-d) § -18.73 (s, 1B)

13C NMR (151 MHz, Chloroform-d) 5 120.60, 120.41, 74.73, 36.78, 25.96, 24.82.

HRMS(ESI) m/z (M+Na") calculated for C;;H2BN>O+Na" 231.1639, found 231.1635.

5.4 Reaction of 50 with carbene

[] (0]

~ N

N\ (0] H\
,/I:,} N

H
a =\:
/\B \ N, 10eq. B<—< CO,Et
/& DCE (0.1 M), rit. MeOzC7§ N
MeO,C 440 nm, 16h
50 77, 62%, > 20/1

50 (23.6 mg, 0.1 mmol, 1 eq.) and ethyl 2-diazo-2-phenylacetate (158 mg, 1 mmol, 10 eq.) were
added to a 10 mL Schlenk tube. The tube was evacuated and refilled with N, three times. Then,
anhydrous DCE (1 mL) was added before the tube was sealed tight. The reaction tube was
placed 3 cm from a blue LED Kessil lamp (440 nm) at 40W with cooling fans and a water bath
for 16 hours. After the reaction, the mixture was quenched under air, and the solvents were
evacuated in vacuo. The residue was then subjected to flash column chromatography on neutral

aluminum oxide (200 — 300 mesh) to give 77 as a colorless oil. (24.8 mg, 87%, > 20/1 d.r.)

'H NMR (600 MHz, Chloroform-d) & 7.35 — 7.31 (m, 3H), 7.06 — 7.04 (m, 2H), 5.93 — 5.84
(m, 1H), 4.93 — 4.73 (m, 1H), 4.32 (dd, J= 40.7, 6.8 Hz, 2H), 4.14 — 4.05 (m, 2H), 3.87 — 3.64
(m, 1H), 3.51 (s, 3H), 3.39 (s, 3H), 3.18 (s, 3H), 1.14 (t, J = 7.1 Hz, 3H), 0.9 (s, 3H), 0.94 —

0.84 (m, 3H).

B NMR (193 MHz, Chloroform-d) 5 —-16.82 (d, /= 89.5 Hz, 1B).
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B {'H} NMR (193 MHz, Chloroform-d) 5 -16.80 (s, 1B)

13C NMR (151 MHz, Chloroform-d) & 184.02, 171.72, 131.89, 129.05, 128.87, 127.58,

121.04, 62.00, 55.34, 54.95, 50.58, 37.82, 37.32,27.72, 25.88, 25.58, 14.18.

HRMS(ESI) m/z (M+Na") calculated for C,,H3BN>O+Na" 421.2269, found 421.2278.

5.5 1,2-Boryl migration

AN
N
Ho N N
B /N> HNTF, (20 mol%) Q\B 3
Va

\
PhMe, 120 °C

OH
76 78, 32%

Under a dry N atmosphere, 76 (20.8 mg, 0.1 mmol, 1.0 eq.) was dissolved in anhydrous PhMe
(0.1 M) in an oven-dried 10 mL Schlenk tube. Then, HNTf, (0.02 mmol, 20 mol%) was added
before the tube was sealed tightly. The mixture was stirred at 110 °C overnight. After the
reaction, the solvents were evacuated under reduced pressure, and the residue was subjected to

column chromatography (neutral Al,O;) to give 78 as a colorless oil. (7.0 mg, 32%)

'H NMR (600 MHz, Chloroform-d) & 6.73 (s, 2H), 6.49 — 6.41 (m, 2H), 5.28 (d, — = 12.5 Hz,
2H), 4.97 — 4.89 (m, 2H), 3.78 (s, 6H), 1.55 — 1.51 (m, 1H), 0.65 (d, J = 6.5 Hz, 6H), 0.61 (d,

J=6.2 Hz, 2H).

'B NMR (193 MHz, Chloroform-d) 5 —16.47 (s, 1B).

B {IH} NMR (193 MHz, Chloroform-d) & -16.47 (s, 1B)

13C NMR (151 MHz, Chloroform-d) 5 121.40, 116.24, 38.04, 27.02, 26.45.

HRMS(ESI) m/z (M+Na") calculated for CisH23sBN>+Na* 241.1847, found 241.1847.
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6. Mechanistic Investigations

6.1. Synthesis of INT1

N (ArF)3P,,l.N- PATe)s . ¢
N \ i |
Are__Arg THF, rt,6 h A \H
/\B/LN + Ni(COD), + IID \¥IB y — .
i ‘ Arg (TTTTTT e N H/ N .
H | ! ﬁ’

1.0 eq. 1.0 eq 2.0 eq. R L EEEEE ;

INT1, 60%

In a N»-filled glove box, Ni(COD), (27.5 mg, 0.1 mmol) and P(p-F-Ph); (63.2 mg, 0.2 mmol,
2.0 eq.) were mixed in a 20 mL flamed-dried vial with a stirring bar. Anhydrous THF (4 mL)
was then added. After being stirred for 45 min, to the mixture was added a solution of borane
(13.6 mg, 0.1 mmol, 1.0 eq.) in anhydrous THF (1 mL). The resulting mixture was then stirred
at room temperature for 6 hours. After the reaction, the THF solvent was evacuated under
reduced pressure, and anhydrous hexane (4 mL) was added to the tube. After stirring for 30
minutes, yellow solids were precipitated, which were collected through filtration and washed
with hexane (2*3 mL). The single crystal of INT1 was obtained by slowly evacuating the

solvent of a benzene solution of yellow to orange solids in the glove box (49 mg, 60%).

Fig. SS. Picture of INT1 (49 mg)

'H NMR (600 MHz, Benzene-d) 5 7.39 — 7.31 (m, 6H), 7.27 — 7.18 (m, 6H), 6.75 — 6.63 (m,
12H), 5.43 (s, 2H), 4.10 — 4.01 (m, 1H), 3.74 (d, J= 9.9 Hz, 1H), 2.99 (s, 6H), 2.85 (t, J= 13.3

Hz, 1H), 0.81 — 0.42 (br, 1H, BH), -0.63 —-1.12 (br, 1H, BH).
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B NMR (193 MHz, Benzene -d6) 5 -29.29 (brs, 1B)
B {'H} NMR (193 MHz, Benzene -d6) § -29.29 (s, 1B).

13C NMR (151 MHz, Benzene-d6) & 163.89 (d, J = 13.3 Hz), 162.25 (d, J = 12.9 Hz), 136.25
(d, J = 23.8 Hz), 135.70 (d, J = 7.8 Hz), 135.60 (d, J = 7.4 Hz), 135.19 (d, J = 7.8 Hz), 135.09

(d,J=7.5Hz), 119.77, 114.78 (d,J = 8.7 Hz), 114.64 (d, J = 8.8 Hz), 65.48, 35.96,
1F NMR (151 MHz, Benzene-d6) 5 -113.44, -114.02.

3P NMR (243 MHz, Benzene-d6)  42.84 (d,J = 72.3 Hz), 13.80 (d, J = 72.1 Hz)

(ArF)sP, /P(AIFIs

Ni_

\\C:,BQH

WL

al_/__' SRR

I
I
I
I L 40
I
I
A

1 (ppm)

~ T T Tt ’
T T T Y
\ 25
H,p
/B\/ L—20

r2 (ppm)

Fig. S6. '"B-'"H HMQC spectrum of INT1, broad peaks at 0.66 and -0.88 ppm were assigned

to two B-Hs; a small portion of feedstock 1 was also observed.

X-ray crystal structure of INT1
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g NN N if A

H

/N\) .

INT1 H"

Key bond lengths (A)

Ni-C! Ni-C2 Ni-B Ni-H!
Bond Lengths (A)  2.1204(18) 2.0023(18) 2.2841(19)  1.65(2)

B-H! B-H? Ni-P! Ni-P?
Bond Lengths (&)  1.30Q2)  1.122)  2.1340(5) 2.1763(5)

Table S4. Crystal data and structure refinement for INT1 (CCDC 2381595).

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

a/°

pre

v/°

Volume/A3

Z

Pealeg/cm’
w/mm’!

F(000)

Crystal size/mm?

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters

Goodness-of-fit on F?

GHUAF4 Cul00k auto
C46Ha3.75sBFsN2NiP2
870.04

99.98(10)
monoclinic

P2i/c

12.01864(11)
11.91416(9)
28.8690(2)

90

02.2828(8)

90

4130.53(6)

4

1.399

1.943

1803

0.15 % 0.1 x 0.1

CuKo (A= 1.54184)

7.362 to 145.982
-14<h<14,-9<k<14,-35<1<34
12865

7963 [Rint = 0.0136, Ryigma = 0.0237]
7963/70/600

1.026
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Final R indexes [I>=2c (I)] R1=0.0349, wR, = 0.0903
Final R indexes [all data] R1=0.0411, wR, =0.0947
Largest diff. peak/hole / e A 0.77/-0.53

6.2. Hydroboration using INT1 as a substrate

N

H A
OEt : N
INT1  + N — B™

0 PhMe, rt, 16 h 7\/‘\

o (%)
4,28%, dr = 18/1

B

_~_OEt ANE
INT1 g ¢ —— 7
o PhMe, rt, 16 h \H)\/\/

)

N

EtO

o
41, 21%, dr > 20/1
In a N»-filled glove box, INT1 (42 mg, 0.05 mmol, 1.0 eq.) was dissolved in anhydrous toluene
(1 mL) in a flamed-dried 4 mL vial with a stirring bar. Ethyl acrylate (5 mg, 0.05 mmol, 1.0 eq.)
or ethyl trans-2-hexenoate (7.1mg, 0.05 mmol, 1.0 eq.) was then added to the solution. The vial
was then sealed tightly and stirred at room temperature for 16 hours. After completion, the
solvent was evacuated under reduced pressure, and the residue was subjected to flash column
chromatography on neutral aluminum oxide (200 — 300 mesh) to give 4 (28%, dr = 18/1) or 41

(21%, dr > 20/1).
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6.3. Hydroboration using INT1 as a catalyst

/ka INT1 19 ~e
5 mol
A B [Tj + /\H/OEt ( b) EtO\H/‘\
g ol PhMe (0.05 M) o @
rt. 16 h
0.06 mmol 0.05 mmol 4,85%, dr = 7/1

AN
~ H N/\>
/Nk\ INT1 (5 mol%) AN
m
/\B. [\‘] . = OEt 4‘3‘; 10 |
i H o) PhMe (0.05 M)

. 16 h o ®

0.06 mmol 0.05 mmol 41, 88%, dr = 16/1

In a Np-filled glove box, INT1 (2.1 mg, 0.0025 mmol, 5 mol%) was dissolved in anhydrous
toluene (x mL) in a flamed-dried 4 mL vial with a stirring bar. Ethyl acrylate (x mg, 0.05 mmol,
1.0 eq.) or ethyl trans-2-hexenoate (7.1 mg, 0.05 mmol, 1.0 eq.) was then added to the solution,
followed by the addition of 1 (8.4 mg, 0.06 mmol, 1.2 eq.). The vial was sealed tightly and
stirred at room temperature for 16 hours. After completion, the solvent was evacuated under
reduced pressure, and the residue was subjected to flash column chromatography on neutral

aluminum oxide (200 — 300 mesh) to give 4 (85%, dr =7/1) or 41 (88%, dr > 18/1)

6.4. Deuterium labelling experiments
6.4.1. Synthesis of 1-D2

1-D2 was synthesized using the same procedure for synthesizing 1 using NHC-BD; as the
starting material. Purification by column chromatography (triethylamine activated SiO.) gave

the pure product as a colorless oil with 33% isolation yield.

'H NMR (400 MHz, Chloroform-d) 3 6.83 (s, 2H), 6.33 — 6.25 (m, 1H), 5.29 — 5.13 (br, 1H),

4.79 (d,J=18.7 Hz, 1H), 3.77 (s, 6H).
"B NMR (193 MHz, Benzene -d6) & -28.26 (brs, 1B)

B {'H} NMR (193 MHz, Benzene -d6) 5 -28.26 (brs, 1B).
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6.4.2. Hydroboration with 1-D2

] NiCI, or Ni(COD), (5 mol%) A Gt
- C/\éo P{p-F-Ph)s (12.5 mol%) H
4D — PhMe (0.1 M), r.t., 16 h © b
O
49-D, 86%

_ NiCl,: 61% CD ratio
=/ Ni(COD),: 67% CD ratio

Under a dry N, atmosphere, NiCl, (0.6 mg, 5 mol%) or Ni(COD) (1.3 mg, 5 mol%) and (p-F-
Ph);P (4 mg, 12.5 mol%) were dissolved in toluene (0.5 mL) a 10 mL Schlenk tube with a
stirring bar. The mixture was stirred for at least 45 min at room temperature. After that, 2(5SH)-
furanone (8.4 mg, 0.1 mmol, 1.0 equiv.), toluene (0.5 mL), and 1-D2 (13.8 mg, 0.1 mmol, 1.0
eq.) were sequentially added to the reaction mixture. The tube was tightly sealed and stirred at
room temperature for 16 hours. After the reaction, the mixture was evacuated in vacuo and then
subjected to flash column chromatography on neutral aluminum oxide (200 — 300 mesh) to give
49-D with one hydrogen of B-CH, referred to boron was deuterated.

hgw-4-10-p

T i i o Y — e
101 100 0.99 101 101 B.02 036 0.39100 P

T T T T T T T T T T T T T T T T T T T T T T T T T T T
6.6 6.4 6.2 6.0 58 56 54 52 50 4.8 46 4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.4 2.2 20 1.8 1.6 1.4
£1 (ppm)

Fig. S7. "H NMR spectrum of 49-D using NiCl, as a catalyst.
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Fig. S8. Comparison between 'H NMR and ?H NMR spectra of 49-D using NiCl, as a catalyst.
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Fig. S9. '"H NMR spectrum of 49-D using Ni(COD); as a catalyst.

70



| \
\ \

\ WAl
e o

WWWWWVMMMWWMWWWWWWWWWNWNMWW WWWW A Loy

T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

Fig. S10. Comparison between 'H NMR and 2H NMR spectra of 49-D using Ni(COD); as a

catalyst.

6.4.3. Hydroboration with DO as an additive.

D
NiCl, or Ni(COD), (5 mol%) DL
L o P(p-F-Ph)s (125 mol%) & ~B*

¥ OF° ;
g4 H = D,0 (1.5 eq.) 0o S H/D

PhMe (0.1 M), r.t., 16h

. 49-D
N .
L= "N7ON 48%, NiCl, as cat.
\—/ 80%, Ni(COD),) as cat.
D ratio = 0%

Under a dry N> atmosphere, NiCl, (0.6 mg, 5 mol%) or Ni(COD), (1.3 mg, 5 mol%) and (p-F-
Ph);P (4 mg, 12.5 mol%) were dissolved in toluene (0.5 mL) a 10 mL Schlenk tube with a
stirring bar. The mixture was stirred for at least 45 min at room temperature. After that, 2(5SH)-
Furanone (8.4 mg, 0.1 mmol, 1.0 equiv.), toluene (0.5 mL), 1 (6.8 mg, 0.1 mmol, 1.0 eq.) and
D10 (3 mg, 0.15 mmol, 1.5 eq.) were sequentially added to the reaction mixture. The tube was
tightly sealed and stirred at room temperature for 16 hours. After the reaction, the mixture was
evacuated in vacuo and then subjected to flash column chromatography on neutral aluminum
oxide (200 — 300 mesh) to give 49-D. No deuteration of B-H or C-H was observed.
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Fig. S11. '"H NMR spectrum of 49 with D20 as the additive using NiCl, as a catalyst.
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Fig. S12. '"H NMR spectrum of 49 with D20 as the additive using Ni(COD), as a catalyst.
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6.5. Radical capture experiment.

o NiCl, or Ni(COD); (5 mol%) 23, >95%, >20/1
PN P(p-F-Ph); (12.5 mol%)
< ‘B'/H + or or
H PhMe (0.1 M), r.t., 16h

41, >95%, >20/1

. o
T e

(1.0eq.)

Under a dry N atmosphere, NiCl, (0.6 mg, 5 mol%) or Ni(COD), (1.3 mg, 5 mol%) and (p-F-
Ph);P (4 mg, 12.5 mol%) were dissolved in toluene (0.5 mL) a 10 mL Schlenk tube with a
stirring bar. The mixture was stirred for at least 45 min at room temperature. After that, 4-
fluorobenzyl acrylate (18 mg, 0.1 mmol, 1.0 equiv.) or ethyl trans-2-hexenoate (14.2 mg, 0.1
mmol, 1.0 equiv.), toluene (0.5 mL), 1 (16.3 mg, 0.12 mmol, 1.2 eq.) and 1,1’-diphenylethene
(18 mg, 0.1 mmol, 1 eq.) were sequentially added to the reaction mixture. The tube was tightly
sealed and stirred at room temperature for 16 hours. After the reaction, the solvent was
evacuated in vacuo, and the residue was subjected to '"H NMR analyses to identify the yields
and drs using 1,3,5-trimethoxybenzene as an internal standard. The experimental results
indicated that the presence of a radical capture did not affect the hydroboration, negating the

involvement of a radical pathway.
6.6. KIE experiments

6.6.1 Parallel experiments

L

/\/
i 'H
H

F Ni(COD), (2 mol%)

0.1 mmol P(p-F-Ph); (5 mol%) L

N> o\/©/ : el F

or SN PhMe (2 mL), r:t. #D\/@
e} o}

L

- 0.1 mmol o
D (£)-76

The parallel experiments were performed using 1 or 1-D2 to react with 4-fluorobenzyl (E)-but-
2-enoate. In a N»-filled glove box, Ni(COD), (27.5 mg, 0.01 mmol) and (p-F-Ph);P (80 mg,
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0.025 mmol) were added to an oven-dried vial. Then, 2 mL anhydrous toluene was added
through micro-syringe. This nickel-complex solution was stirred for at least 30 min before use.
In another oven-dried 10 mL Schlenk tube, 2 mL anhydrous toluene was added through micro-
syringe, followed by adding the prepared [Ni] solution (40 pL), 1-fluornaphthalene (internal
standard, 10 pL, 1 M in toluene), 4-fluorobenzyl (E)-but-2-enoate (19.4 mg, 0.11 mmol, 1 eq.)
and 1 (13.6 mg, 0.1 mmol) or 1-D2 (13.8 mg, 0.1 mmol) in sequence before the tube was taken
out of the glove box. Aliquots of the reaction mixture were taken via syringe (100 uL) at 3, 7,
11, 15, 19, and 23 min, and immediately placed in acetone (0.5 mL) under air. The yield of the
product was detected by ’F NMR. The initial reaction rate was determined through plotting the
yield against reaction time. Subsequently, parallel KIE was calculated by comparing the initial
rates (knlkp = 2.41).

1 |Equation y=a+b'
Plot Linear Fit of Sheet1 B"'72"
0 007 | |Weight No Weighting P
’ Intercept 0 | //.
Slope 30508664 + 4 91777E-6
7 |Residual Sum of Squares 40512967 |
Pearson's r 0.99884
0.006 - |r-square con) 0.99768 )
Adj. R-Square 0.99742 P
q[Equation y=a+bx | -
Plot Linear Fit of Sheet1 C"72-d"
0.005 —|weight ‘ No Weighting
Intercept [V p
1 EED 1 26962E4 + 2 93669E-6 | .’ m 72
= |Residual Sum of Squares 1 44469E-7 |
E [Pearson's r ¢ 0.9976 | ® 72d
; 0004 —|R-Square (COD) 0.99521 //’ — linear (72)
:\I:l | Adj. R-Square 0.99468 .//, linear (72-d)
Ly / L —— =
&
~ 0.003
_— @
- -
_—®
0.002 o
- . p ’/ ./ — -
0.001 - .~
0.000 +=— . : : : : : : . ,
0 5 10 15 20 25
time (min)
Fig. S13. Determination of the kinetic isotope effect.
6.6.2. Competitive experiments
D
Ni(COD); (1.25 mol% e
7 ~ oL P(A )22( 75 |°/°) ~8
0 + Z B + OB (Are)s (2.75 mol%) o H
4’ 4D
Y H H D PhMe, r.t., 2 min 5
0.1 mmol 1, 0.05 mmol 1-D2, 0.05 mmol

49(D), 15%, H/D = 81/19
Ke/kp = 2.53
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In a N»-filled glove box, Ni(COD); (1.3 mg, 0.005 mmol) and (p-F-Ph);P (8 mg, 0.0125 mmol)
were dissolved in toluene (2 mL) in a 20 mL flamed-dried vial with a stirring bar. The mixture
was stirred for 45 min. Then, 0.1 mL of the catalyst solution was added to a 4 mL flamed-dried
vial with a stirring bar. To the vial was sequentially added 2(5H)-furanone (8.4 mg, 0.1 mmol),
toluene (1 mL), 1 (6.8 mg, 0.05 mmol, 0.5 eq.), and 1-D2 (6.9 mg, 0.05 mmol, 0.5 eq.). The
reaction was then stirred for 2 min, followed by being exposed in air for quenching. The crude
mixture was dried under vacuum and subjected to 'H NMR analysis using 1,3,5-
trimethoxybenzene as an internal standard.

hgw-4-98-int35
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Fig. S14. '"H{""B} NMR spectrum of the competitive reaction mixture. The H/D ratio of
generated 49 was measured as 81/19, leading to a corresponding ku/kp ratio of 2.53.
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6.7 Comparison between this nickel catalysis and boryl radical-mediated hydroboration

H
. T _L
= Ni] (5 mol% g~
ﬁB‘.\H PC (10 mol%) PN |E (1]2(5 mol°2)) i
RO ~ -~ Z B, + OR : RO
é\/o L MeCN, rt. H PhMe, r.t. overnight o
N H , L4 (@)
° 456 nm, 12h ° )
(#)
p-selectivity a-selectivity
radical pathway @ D
N
A \l's . MeO_ _O / O YOE& NC CN
EtO -
PC =
B1H o
Bnoj( _ \‘ 701/ \L /B\H o ON N’@
0 L (%) () L S54 @ N @
S§71,61% §72, 36%, dr=1.6/1 §73, 53%, dr= 2.3/1 N.R. @ @
4DPAIPN
Ni catalysis
H H H H F
B B B T L
P P P NG~
BnO EtO o~ Meoﬂ EtO L=
o (@) o @ o o (i)O

P
98%, dr>20/1 98%, dr > 20/1 74% 80%, dr=16/1 F/©/ \©\F

Fig. S14. Representative comparison between Ni-catalysis and boryl radical method.

Under an atmosphere of N, 4DPAIPN (8.0 mg, 0.01 mmol, 10 mol%), 1 (0.11 mmol, 1.1 eq.),
and alkene (0.1 mmol, 1.0 eq.) were added in a 10 mL Schlenk tube with a stirring bar.
Anhydrous MeCN (1 mL) was then added before the tube was tightly sealed. The reaction tube
was placed 3 cm from a blue LED Kessil lamp (456 nm) at 40W with cooling fans and a water
bath for 12h. After completion, the mixture was quenched under air, and the solvents were
evacuated in vacuo. The residue was then subjected to flash column chromatography on neutral
aluminum oxide (200 — 300 mesh) to give the corresponding products. All yields in this section

are isolated yields.

NOTE: The comparison highlights the distinct regioselectivity between our developed Ni-
catalysis and the traditional boryl radical-mediated hydroboration. Moreover, the Ni-catalysis

protocol is distinguished by its remarkable diastereoselectivity control.
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S71, colorless oil, 61%
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'H NMR (600 MHz, Chloroform-d) 5 7.36 — 7.27 (m, 5H), 6.76 (s, 2H), 6.37 — 6.26 (m, 1H),
5.34 - 5.22 (m, 1H), 5.02 (s, 2H), 4.95 (d, J = 19.4 Hz, 1H), 3.73 (s, 6H), 2.41 — 2.31 (m, 1H),
2.14 - 2.06 (m, 1H), 1.04 — 0.90 (m, 1H), 0.86 — 0.74 (m, 1H).

B NMR (128 MHz, Chloroform-d) 5 -20.52 (d, J= 82.1 Hz, 1B).

B {'TH} NMR (128 MHz, Chloroform-d) § -20.51 (s, 1B).

13C NMR (151 MHz, Chloroform-d) 5 128.56, 128.13, 127.99, 120.78, 120.32, 118.67, 118.16,
65.63, 36.56, 35.70.

HRMS(ESI) m/z (M+Na") calculated for C17H23BN,O,+Na* 321.1745, found 321.1748.

EtO.__O

\ \?{H\/

N, B~
£)

<\/N\ (

S72, colorless oil, 36%, d.r. = 1.6/1

'H NMR (600 MHz, Chloroform-d) & 6.79/6.77 (s/s, 2H), 6.45 — 6.29 (m, 1H), 5.28 — 5.22
(m, 1H), 4.93 — 4.76 (m, 1H), 4.10 — 4.04/3.90 — 3.80 (m/m, 2H), 3.79 — 3.77 (m, 6H), 2.21 —
2.11 (m, 1H), 2.4 (dd, J = 15.0, 5.1 Hz, 0.4H).1.84 (dd, J = 14.2, 7.0 Hz, 0.6H), 1.54 — 1.41
(m, 1H), 1.31 — 1.08 (m, 6H), 1.05 — 0.96 (m, 1H), 0.79 (dt, J=91.1, 7.1 Hz, 3H).

"B NMR (128 MHz, Chloroform-d) § -18.17 (d, J = 83.2 Hz, 1B)..

B {IH} NMR (128 MHz, Chloroform-d) 5 -18.17 (s, 1B).

3C NMR (151 MHz, Chloroform-d) § 177.47/176.70, 120.72, 119.28/118.77, 59.49, 41.03/
40.39, 38.65/37.84, 36.78/36.69, 21.60/21.22, 15.07/14.92, 14.45/14.35.

HRMS(ESI) m/z (M+Na") calculated for CisH27BN>O»+Na* 301.2051, found 301.2059.

[\
—N N—
BAH
1

ome &

S72, colorless oil, 53%, d.r. = 2.3/1
"H NMR (600 MHz, Chloroform-d) 5 6.77/6.76 (s/s, 2H), 6.31 — 6.23 (m, 1H), 5.29 — 5.18
(m, 1H), 4.92 — 4.85 (m, 1H), 3.75 — 3.73 (m, 6H), 3.55 (s, 2.2H), 3.41 (s, 0.8H), 2.32 -2.25

(m, 1H), 1.12 — 0.83 (m, 4H), 0.80 — 0.74 (m, 0.3H), 0.63 — 0.55 (m, 0.7H).
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IR NMR (128 MHz, Chloroform-d) 5 -21.74 (d, J = 78.4 Hz, 1B)..

B {TH} NMR (128 MHz, Chloroform-d) & -21.55/-21.94 (s/s, 1B).

3C NMR (151 MHz, Chloroform-d) § 180.55, 120.73/120.69, 117.85/117.49, 51.11/50.99,
41.17/40.19, 36.51/36.45, 20.73/19.22.

HRMS(ESI) m/z (M-H") calculated for C1,Hy BN2O, -H' 235.1618, found 235.1619.

6.8 DFT calculation

All computations were carried out using Gaussian 16 software,”* and the structures were
visualized using GaussView 6 software. More concretely, the structures were optimized
under M06%* / def2-TZVP* (Cu, P), 6-31G(d,p) (rest) PCM (toluene) level, while
single point energies were obtained under M06 / def2-TZVP SMD (toluene) level. IRC
calculations were performed to ensure the transition states related to intermediates. The
Cartesian coordinates of all the calculated intermediates and transition states are given

in a separate .xyz file.

Fig. S15a depicted the optimized structure of INT1 together with selected calculated
and experimental bond lengths. Fig. S15b shows the energy profiles, considering the
four diastereomers. Fig. S15¢ shows the four diastereomeric TS1 structures, originating

from the three chiral [B, Ni, and C (bonded with the ester group)] centers.
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Fig. S15. (a) The optimized structure of INT1 together with selected, calculated and
experimental bond lengths. (b) Energy profiles, considering the four diastereomers. (c)
Optimized structures of four diastereomeric TS1 transition states. H atoms except BH were

omitted for clarity.
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7. NMR Spectra
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1B NMR and "B {'H} NMR of 1
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IB NMR and ''B {'H} NMR of 1-I'Pr
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13C NMR of 1-Me
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'"H NMR of 3
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hegw—2-29and30-p1

Yy

@®N
/

hgw-2-29and30-pl

L1
T T T T T T T T T T T T T T 1
25 20 15 10 5 0 0 15 20 25 30 35 10 45
£1 (ppm)
1
H NMR of 4
hegw-2-41-1-p-first 2 =z T = = . r
| v ~ |
k14
1.3

@ FLO
)\H/ofsu .
(i) O 0. 8
F0.7

F0.5

F0. 4

103

R — __{H_ /I\__Ju _JLA S ,J\__A _JJ\_J (VY SR Lo.o
i o o T i o Ty
2.0B 100 107 106 B.40 LIg 292 9.20 0.1

T T T T T T T T T T T T T T T T T T
Lo 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm)

87



13C NMR of 4

hgw-2-41-1-pgfirst ~ . .
g 2 & @ k0. 065
I
f-0. 060
f-0. 055
/
/ N 0. 050
_ H
/
®N B/% Lo. 045
/ S
)ﬁ“/otBU F-0. 040
(i) 0] f0. 035
f-0. 030
k0. 025
Lo, 020
ko.015
Fo. 010
‘ | fo. 005
| | |
| l . ‘ Fo. 000
f--0. 005
T T T T T T T T T T T T T T T T T T T
190 18I0 160 150 M0 1 10 10 1w %0 80 70 60 50 10 30 20 10
f1 (ppn
'B NMR and "B {'H} NMR of 4
hgw—2-41-1-p-First
/
7 N
_ H
/
@ N B/% L2
/ S
)\H/O'Bu
() O
hgw—2-41-1-p—first
L1
T T T T T T T T T T T T T T T T
30 25 20 15 10 5 0 -5 -10 —15 -20 -25 -30 -35 -40 -45 ~50

£1 (ppm)

88



'"H NMR of 5
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1IB NMR and "B {'H} NMR of 10
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3C NMR of 11
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"H NMR of 12
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1IB NMR and ''B {'H} NMR of 12
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13C NMR of 13
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'"H NMR of 14
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1B NMR and "B {H} NMR of 14
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3C NMR of 15
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'"H NMR of 16

higw-2-108-2-p-1st

—6.83
—5.33

Sk

N M 1
Ca U L e T
197 099 oo 098 B.05 107 187 111198 2.98
T T T T T T T T T T T T T T T T
85 80 5 7.0 65 60 55 50 45 40 35 25 2.0 L5 0.5 0.0  -0.5 -l
£1 (ppm)
13C NMR of 16
higw-2-108-2-p-1st = 2z - -
1 W 1
7/
J N
_ H
/
®N @B/\
(#) O
'
|
1
|
T T T T T T T T T T T T T T T T T T T T u T T T
220 210 200 190 180 170 160 150 140 120 120 110 8 70 60 50 40 3 20 10 0 -0 -20

100 90
£1 (ppm)

106

0. 045

0. 040

0. 035

0. 030

0. 025

0. 020

=0 015

=0. 010

0. 005

0. 000




1B NMR and "B {H} NMR of 16
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3C NMR of 17
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'"H NMR of 18

higw-2-108-1-p-1st
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1B NMR and "B {{H} NMR of 18
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13C NMR of 19
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'"H NMR of 20

hgw-2-106-1-p-1st
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1B NMR and "B {'H} NMR of 20

gw-2-106-1-p-1st
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13C NMR of 21
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'"H NMR of 22
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1B NMR and !'B {'H} NMR of 22
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13C NMR of 23
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F NMR of 23
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13C NMR of 24
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'"H NMR of 25
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1B NMR and "B {H} NMR of 25
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13C NMR of 26
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'"H NMR of 27
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1B NMR and "B {H} NMR of 27
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13C NMR of 28
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'"H NMR of 29
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1B NMR and "B {H} NMR of 29
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13C NMR of 30
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'"H NMR of 31

HGW-3-5-2-P-2ND

H0. 6

i . g e e A A A
2.00 102 102 1.00 0.73 LDt 619 098 108098 112 0979.9 3.02
T T T T T T T T T T T T T T T T T T T
0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 .0 0.5 0.0 -0.
£1 (ppm)
13C NMR of 31
HGW-3-5-2-P-2ND - = - _
i i i i
7/
J N
A
0 0
+ m )J\ J<
#) O N~ O
H
|
|
[}
| |
1 1 L ad
T T T T T T T T T T T T T T T T T T T T u T T T
220 210 200 190 180 170 160 150 140 130 120 110 80 70 60 50 40 30 20 10 0 -10  -20

100 90
£1 (ppm)

129

0. 020

0. 019

0. 018

0. 017

+0. 016

F0. 015

F0. 014

F0. 013

F0. 012

-0, 011

0. 010

+0. 009

0. 008

0. 007

+0. 006

0. 005

0. 004

+0. 003

+0. 002

0. 001

+0. 000

0. 001




1B NMR and "B {'H} NMR of 31
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13C NMR of 32
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'"H NMR of 33

—5.36
1.32
1.31

—a.81

.99
195
<l

M N, M_A, | Lo.o

— T o f
200105 2.07199 100 107 100 B.0I 100 3.05

4.0
£1 (ppm)

3C NMR of 33

hgw-2-41-2-p—Tirst

151. 61
5. 41

181. 06
36, 87
16,

0. 038

L0, 036
Lo, 034
0. 032
Lo. 030
/ N L0, 028
C L0, 026
Lo, 02
0] Lo. 022
=0, 020
(#) O Lo, 018
Lo.o16
Lo.o14
Lo.o12
k0. 010
0. 008
L0. 006
k0. 001
H0. 002

| |
J -t 0. 000

=—0. 002

T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90
£1 (ppm)

132



1B NMR and !'B {'H} NMR of 33
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13C NMR of 34
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'"H NMR of 35
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1B NMR and "B {H} NMR of 35
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'"H NMR of 36
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1B NMR and "B {H} NMR of 36
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13C NMR of 37
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'"H NMR of 38
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1B NMR and "B {H} NMR of 38
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13C NMR of 39
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"H NMR of 40
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1B NMR and "B {H} NMR of 40
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13C NMR of 41
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'"H NMR of 42
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1B NMR and !'B {'H} NMR of 42

hgw-3-173-4-p-1st. 2. fid

N/ r
e
— N
NS
O
O Al L2
.72
>‘\ N (%)
o/go
T
hgw—-3-173-4-p-1st. 3. fid -
y
L1
00 90 80 70 60 50 10 30 20 10 0 -10 ~20 -30 ~40 =50 ~60 -70 ~80 -90 ~100
1 (ppm)

H0.8
N 1
(/\ H | , / |‘ ! [ / ‘f"l‘l F‘J =0.7
— - / ] f | [N A
AN DB ™
/ © Lo.6
O\
0] Lo.5
Lo.4
0" (#)
Lo.3
Lo, 2
Lo
J " A M L *—*—d— Lo.o
v oo HY Y i
2.03 il 100 Lo 20614 20230 119100 104 1.05 213 2.44
90 85 80 15 10 65 60 55 50 45 40 35 a0 25 20 15 1 05 00 05 Lo
1 (ppm)

147



13C NMR of 43
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'"H NMR of 44
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1B NMR and "B {H} NMR of 44
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13C NMR of 45
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1B NMR and "B {H} NMR of 46

hgw-3-193-p-1st

ol
&

y

1L 00

T
5 0 -5 -10 -15 -20
£1 (ppm)

'"H NMR of 47

T T
-30 -35 -40

e e
5. 0% 107
[
| - H4.5x 107
| [ Faox 107
|
/ | j J” / YA /) J 7
/ N 3. 5% 107
H
@}\j @B/% k3. 0% 107
N ,
k2. 5% 107
(0]
(i) Lo 0% 107
15107
FL0X 107
F5. 0% 10°
i 1
A M LL.L_/ JAJ*\-L—A\—A—_A—_D_[}
A a ™o (Al A e
807204200 100 102 10 104 605 295 114 2.06 111 108
"o w5 w80 85 s0 15 70 65 60 55 50 45 40 35 25 20 L5 L0 05 00 05 -10
f1 (ppm)

153



13C NMR of 47
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'"H NMR of 48
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1B NMR and "B {H} NMR of 48
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13C NMR of 49
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'"H NMR of 50
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1B NMR and "B {H} NMR of 50
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13C NMR of 51
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"H NMR of 52
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1B NMR and !'B {'H} NMR of 52
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13C NMR of 53
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'"H NMR of 54
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1B NMR and "B {H} NMR of 54
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13C NMR of 55
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'"H NMR of 56
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1B NMR and "B {H} NMR of 56
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13C NMR of 57
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'"H NMR of 58
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1B NMR and "B {H} NMR of 58
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13C NMR of 59
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"H NMR of 60
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1B NMR and "B {H} NMR of 60
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13C NMR of 61
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"H NMR of 62
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1B NMR and !'B {'H} NMR of 62
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13C NMR of 63
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'"H NMR of 64
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1B NMR and "B {H} NMR of 64

L2
1gw-2-120-p-spot 1-2nd
E (s) Li
1f. 89
it
| —— .—T — —_ e e
T T T T T T T T T T T T T T
40 30 20 10 0 -10 -2 -30 -40 -50 -60 -70 -80 -90 -100
1 (ppm)
'"H NMR of 65
Dy pedepd SEEERTREET £
< &ilaz £ 2/D: Mlork /QUAN Lab/DR: selec tive hydraboration Al 44 55 o BR
IR I o s e o e e A — e
Lo.
Lo.
I W!H [ / j/ / /‘ / } // { Lo
N
BN
NG
Z oB N\ [e} Lo.
S(O\/\o TEA
o ! O Lo.
N/
N Lo,
Dy
N N
() Lo.
Lo.
Lo.
|
C '
I
] " i n f A J o Lo
e e A H — e A — R
1.03 1.04 1.03 1.02 1.03 113 113 3.27 2.06 2.25 2.05 1.00 2.34 0.97 .02 223 301747118 222 3.20 085223 303338
T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0. 0.5 -L0
£1 (ppm)

180




13C NMR of 65
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'"H NMR of 66
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1B NMR and "B {H} NMR of 66
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13C NMR of 67
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'"H NMR of 68
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1B NMR and "B {H} NMR of 68
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13C NMR of 69
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'"H NMR of 70
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13C NMR of 70
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1B NMR and "B {H} NMR of 70
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13C NMR of 71
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'"H NMR of 72
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1B NMR and !'B {'H} NMR of 72
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13C NMR of 73
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'"H NMR of 74
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1B NMR and "B {H} NMR of 74
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13C NMR of 75
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'"H NMR of 76
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1B NMR and "B {H} NMR of 76
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"H NMR of S74
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1IB NMR and ''B {'H} NMR of S74
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13C NMR of S75
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'"H NMR of INT1

hgw-3-131-pl o 2
j J J / e -
Hexane
I
[
T I A A e e
6.00 6.04 12.03 2.04 089103 621130 1.05 1.01
12 11 10 9 8 7 6 5 3 2 1 0 1 2
£1 (ppm)
13C NMR of INT1
hgw 3185 310 — O3 0O oN DO — o
oooomMmMmMmMmMmMoMmMmMMMIN=E= === ==] e =N
iy Ny prinir T IR
Hexane
I
I
| I
i
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20

£1 (ppm)

210

L-0.1

L 0. 000

L -0. 001
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3P NMR of INT1
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