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1. Stoichiometric Experiments and Mechanistic Studies

(i) Stoichiometric reaction of Mg-1 and 1a

Synthesis of [LMg—OCH(CH3)C=C-Ph]; (Mg-2): [NMR Scale] 7.5uL (0.051 mmol, 1.0
equiv.) of 4-phenyl-3-butyn-2-one (1a) was added to a solution of Mg-1 (20 mg, 0.026 mmol,
0.5 equiv.) in C¢Dg (~ 0.3 mL) in a J. Young valve NMR tube, affording the intermediate Mg-
2 within 10 minutes at room temperature. Single crystals suitable for X-ray diffraction were
grown inside the glovebox via slow evaporation of C¢Ds. NMR conversion > 99%. 'H NMR
(400 MHz, CsDg, 298 K) 6 = 7.41 (d, J = 1.9 Hz, 4H, Ar-H), 7.26 (dd, J = 8.0, 4.2 Hz, 12H,
Ar-H), 6.93 (brs, 6H, Ar-H), 4.53 (q, J = 6.6 Hz, 2H, OCH), 4.31 (s, 2H, y-CH), 2.87 — 2.76
(m, 8H, CH>CH3), 2.44 — 2.38 (m, 2H, CH>CH3), 2.30 (dd, J = 15.1, 7.6 Hz, 2H, CH>CH3),
2.17 (dd, J = 15.4, 7.7 Hz, 2H, CH>CH3), 2.07 (dd, J = 15.1, 7.5 Hz, 2H, CH>CH3), 1.42 (s,
6H, CCH3), 1.40 (s, 6H, CCH3), 1.36 (d, J = 6.4 Hz, 6H, OCHCH}3), 1.25 (t, J = 3.8 Hz, 6H,
CH2CHj3), 1.20 (t, J = 7.5 Hz, 18H, CH2CHj;). BC{IH} NMR (101 MHz, CsDs, 298 K) & =
168.5,168.1, 148.3, 148.1, 148.0, 137.9, 137.5, 132.4, 128.0, 126.5, 126.1, 126.0, 125.3, 124.6,
124.4, 124.3, 97.7, 94.7, 83.0, 58.8, 28.2, 28.1, 24.7, 24.4, 24.3, 24.0, 23.7, 23.2, 23.1, 14.6,
14.3, 14.1, 13.9. Despite several attempts, we were unable to produce HRMS data of a proper

intensity ratio.
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Figure S1. 'H NMR spectrum of Mg-2 (400 MHz, CsDs, 298K).
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Figure S2. 1*C{'H} NMR spectrum of Mg-2 (101 MHz, C¢Ds, 298K).
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(ii) Reaction of Mg-2 with HBpin

[NMR Scale] 7.5uL of HBpin (0.051 mmol, 2.0 equiv.) was added to a solution of Mg-2 (0.026
mmol, 1.0 equiv.) in CsDs (~ 0.3 mL) in a J. Young valve NMR tube and kept at room
temperature for 2 hours. The 'H and ''B NMR spectroscopic analyses revealed no observable
changes, indicating that no reaction occurred under the standard reaction conditions. '"H NMR
(400 MHz, C¢Ds, 298 K) 6 = 7.40 (s, 4H), 7.29 — 7.23 (m, 12H), 6.93 (s, 6H), 4.53 (q, J=6.3
Hz, 2H), 4.30 (s, 2H), 2.80 (td, J=16.3, 7.9 Hz, 8H), 2.41 (dd, J=15.1, 7.5 Hz, 2H), 2.29 (dd,
J=15.1,7.6 Hz, 2H), 2.17 (dd, J=15.4, 7.7 Hz, 2H), 2.06 (dd, J=15.0, 7.5 Hz, 2H), 1.42 (s,
6H), 1.40 (s, 6H), 1.36 (d, /= 7.1 Hz, 6H), 1.26 — 1.24 (m, 6H), 1.20 — 1.16 (m, 18H), 0.99 (s,

24H). "B NMR (128 MHz, C¢Ds, 298 K) & = 28.50 (d, J = 174.7 Hz).
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Figure S3. 'H NMR (400 MHz, 298 K) spectrum for the reaction of Mg-2 with HBpin in
CeDs.
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Figure S4. ''B NMR spectrum for reaction of Mg-2 with HBpin (128 MHz, C¢Ds, 298K).

(iii) Reaction of Mg-2 and HBpin with 1a

[NMR Scale] To the above reaction mixture, 7.5uL (0.051 mmol, 1.0 equiv.) of 4-phenyl-3-

Y
Ar Ar
\ .
N/\ /N__ Bpin
/ Mg Mg + 2 N
_/ ./
N\ /N
Ar Ar 2a
S
7 Mg-2

butyn-2-one (1a) was added, and the solution was
analysed by NMR spectroscopy after 15 min. The
'H and "B NMR spectra indicated complete
conversion to the boronate ester product 2a, along

with Mg-2. NMR conversion > 99%. 'H NMR

> 99% NMR Conv.

l (400 MHz, C¢Ds, 298 K) 6 7.40 (s, 8H), 7.28 —7.23

(m, 12H), 6.94 (s, 12H), 5.30 (q, J = 6.4 Hz, 2H), 4.53 (q, J = 6.1 Hz, 2H), 4.30 (s, 2H), 2.80

(td,J=16.9, 8.4 Hz, 8H), 2.41 (dd, J=14.9, 7.5 Hz, 2H), 2.29 (dd, J=15.1, 7.6 Hz, 2H), 2.17

(dd, J=15.3, 7.6 Hz, 2H), 2.06 (dd, J = 15.0, 7.5 Hz, 2H), 1.52 (d, J = 6.5 Hz, 6H), 1.42 (s,

6H), 1.39 (s, 6H), 1.35 (s, 6H), 1.26 — 1.24 (m, 6H), 1.20 — 1.15 (m, 18H), 1.06 (s, 12H), 1.04

(s, 12H). "B NMR (128 MHz, C¢Ds, 298 K) § = 22.61.
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Figure S5. 'H NMR spectrum for reaction of Mg-2 and HBpin with 1a (400 MHz, CeDs,
298K).
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Figure S6. ''B NMR spectrum for reaction of Mg-2 and HBpin with 1a (128 MHz, C¢De,
208K).
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(iv)  Reaction of Mg-1 with HBpin

In a 50 mL Schlenk flask equipped with a magnetic stir bar, HBpin (1 mmol, 1.0 equiv.) and
Mg-1 (0.1 mmol) were combined under neat conditions and stirred at room temperature for 2
h. After completion of the reaction, the ''B NMR spectrum was recorded in C¢Ds, which

showed no evidence for the formation of BHs.
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Figure S7. ''B NMR spectrum for reaction of Mg-1 and HBpin (128 MHz, CsDs, 298K).
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Figure S8. 'H NMR spectrum for reaction of Mg-1 and HBpin (400 MHz, C¢Ds, 298K).
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V) The study of the effect of BH3 on the hydroboration reaction of 1a

In a 10 mL reaction vial, the catalyst and ynone 1a (0.1 mmol, 1.0 equiv.) were combined,
followed by the addition of HBpin (14.5 puL, 0.1 mmol, 1.0 equiv.) under neat conditions inside
the glovebox. The reaction mixture was stirred at room temperature for 2 h. The '"H NMR
spectrum (in CDCI3) confirmed complete consumption of ynone 1a and the appearance of a
characteristic OCH resonance, consistent with the formation of the corresponding boronate
ester product 2a. In the presence of TMEDA, full conversion (>99%) was achieved, whereas

no noticeable conversion was observed when BH3.SMe> was employed as the catalyst.

Table S1. The hydroboration of 1a with HBpin in the presence of different catalysts.

>?L '
~B{

I-l\B’ Catalyst
N R ) QLI S
neat, rt, 2h

Catalyst NMR Conv. (%)
Mg-1 (0.5 mol%) >99%
Mg-1 (0.5 mol%) + TMEDA (1 mol%) >99%
BH3.SMe: (0.5 mol%) 0%
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Figure S9. The hydroboration of 1a with HBpin in the presence of different catalysts.
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2. 'H, BC{'H} and "B Spectra of Boronate Ester Products
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Figure S10. "H NMR spectrum of 2a (400 MHz, CDCls, 298K).
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Figure S11. *C{'H} NMR spectrum of 2a (101 MHz, CDCl3, 298K).
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Figure S12. ''B NMR spectrum of 2a (128 MHz, CDCl3, 298K).
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Figure S13. "H NMR spectrum of 2b (400 MHz, CDCl3, 298K).
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Figure S14. >C{'H} NMR spectrum of 2b (101 MHz, CDCls, 298K).
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Figure S15. ''B NMR spectrum of 2b (128 MHz, CDCls, 298K).
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Figure S17. *C{'H} NMR spectrum of 2¢ (176 MHz, CDCl3, 298K).
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Figure S18. ''B NMR spectrum of 2¢ (128 MHz, CDCls, 298K).
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Figure S19. 'H NMR spectrum of 2d (400 MHz, CDCls, 298K).
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Figure S20. °C{'H} NMR spectrum of 2d (101 MHz, CDCls, 298K).
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Figure S21. ''B NMR spectrum of 2d (128 MHz, CDCl;3, 298K).
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Figure S23. *C{'H} NMR spectrum of 2e (176 MHz, CDCl3, 298K).
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Figure S24. ''B NMR spectrum of 2e (128 MHz, CDCls, 298K).
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Figure S25. "H NMR spectrum of 2f (400 MHz, CDCl3, 298K).
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Figure S27. ''B NMR spectrum of 2f (128 MHz, CDCls, 298K).
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Figure S28. '"H NMR spectrum of 2g (400 MHz, CDCls, 298K).
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Figure S29. °C{'H} NMR spectrum of 2g (101 MHz, CDCl3, 298K).
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Figure S31. "H NMR spectrum of 2h (400 MHz, CDCl3, 298K).
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Figure S32. '3C{'H} NMR spectrum of 2h (101 MHz, CDCls, 298K).
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Figure S33. !'B NMR spectrum of 2h (128 MHz, CDCl3, 298K).
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Figure S34. 'H NMR spectrum of 2i (400 MHz, CDCl3, 298K).
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MOV o

O —=OLuwmLuwnLwn (o)} [e)] <t —

Naige s Noo= DRCEN

MmMmANANNAN o — < < ™M

™ o o o [oe] ~N AN AN AN

—_——e 2 | | ~

\
~BJ
/ s
XN
>99%
10 0

210 200 190 180 170 160 150 140 130 120 1101:1 %00 )90 80 70 60 50 40 30 20
ppm

Figure S41. >C{'H} NMR spectrum of 4a (101 MHz, CDCl3, 298K).

S25



—21.95

>99%

.00 90 80 70 60 50 40 30 20 10 0 -10 20 -30 -40 50 -60 -80
f1 (ppm)

Figure S42. ''B NMR spectrum of 4a (128 MHz, CDCl3, 298K).
HOOULMMO—TONWOUIT N O o N LN WO LN
MNN®BRNNTASSRVINK @ meoSd
NNNOOOOVUOVUOOUOT T T I ™M o
S N N N e e —

\
~-BJ
/
e
>99%
! i h
‘ Ly I

‘ JL_. W L Lk_

RbAe th b s
NN=Q S @ SN
NN = — [22] M O O

70 65 60 55 50 45 40 35 30 25 20 15 1. 05 00 -05

100 95 90 85 80 7.5
f1 (ppm)

Figure S43. 'H NMR spectrum of 4b (400 MHz, CDCls, 298K).

S26



™ QAN —= LN
a SO wN ® = N Nwom
n MmAaNANAN o — n < < o
— D IR I B ] @ ~N n NN
I N I I I I ~/—
|
~BJ
/
>99%
|
I
|
| —— " i PR AP

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
Figure S44. 3C{'"H} NMR spectrum of 4b (101 MHz, CDCls, 298K).
(o]
&
~N
|
|
~BJ
/
7
>99%
L J—
00 90 80 70 60 50 40 30 20 20 30 40 -50 60 70 80 -90

0 -10
f1 (ppm)

Figure S45. ''B NMR spectrum of 4b (128 MHz, CDCl3, 298K).

S27



9C'T
9’1
8E'TT
ov.H\

€8y
S8
98t
88t
06y
¥1°9

819

61°9 J
88'9

26'9 A
90°£ 1
802
60°2
€L
YL
9z
8p'/
052
16524
€6/

=

Br

>99%

09

79
leoe

- =00°T

=€0'T

4860
=€€'T
960
AET

45 40 35 30 25 20 15 1.0 05 00 -0.5

5.0
f1 (ppm)

Figure S46. "H NMR spectrum of 4¢ (400 MHz, CDCls, 298K).

5.5

90 85 80 75 7.0 65 6.0

9.5

10.5

0T°€C
mw.vmW
R.vm

8T'TL—

88°¢8 —

18°€21
2.5/
mm.NNH/
28T L
8821/,

wm.mmﬁx
mH.mmH\

T6°9€T

Br

>99%

80 70 60 50 40 30 20 10 0 -10

100 90
f1 (ppm)

180 170 160 150 140 130 120 110
Figure S47. *C{'H} NMR spectrum of 4¢ (101 MHz, CDCls, 298K).

190

210 200

S28



—21.31

=N

Br

>99%

170 140 110 80 60 40 0 0 -20
f1 (ppm)

Figure S48. ''B NMR spectrum of 4¢ (128 MHz, CDCls, 298K).

>99 %

T
11.0 105 100 95 90 85 80 75 70 65 60 55 5 40 35 3.0 25

.0 45
f1 (ppm)

Figure S49. "H NMR spectrum of 4d (400 MHz, CDCls, 298K).

S29



NN WNGML =N
DNOVOANAOTNON T o wn ™m O
SO S WD INN OGO - N e
TOMOANNNNNNN M O <+ T
o o o o o o @ ™~ NN
e [ ~
&
el
~N
I
i
|
Bl
>99 % T T T T
i 780 775 77.0 765
| f1 (ppm)
Y d o o "MWL
T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 ~ 90 80 70 60 50 40 30 20
f1 (ppm)
. 13 1
Figure S50. °C{'H} NMR spectrum of 4d (101 MHz, CDCl3, 298K).
oNMAN—TOoOOTMAN-—ANOVOOOLITANNMOAN n LN <+
MO ANNNN=H—AN~NOMMOMMONK “ aNA
NNNNNNNNNNNNOOOOOOLWNMLN o —
e S = S S R N | N
]
~BJ
/ O
HsC
>99%
iy
) N L.
FAEFRSh & S 'S
aANANNa O e oM
NANANA N~ — ™ O O
T T T T T T T T T T T T T T T T T T
10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0

f1 (ppm)

Figure S51. 'H NMR spectrum of 4e (700 MHz, CDCls, 298K).

S30



__________ N oo 0 0N
ANG—=HARNDON GO Q X Neo
MMM ANNNNNN ™M o <+
o o o o o o o N AN AN N
e\ (. ~ ~
I
@
o
~
|
|
~BJ
T T T T T T
77.8 77.2 76.6
O “ O f1 (ppm)
HsC
>99%

T T 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 110f %00 )90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

Figure S52. °C{'H} NMR spectrum of 4e (176 MHz, CDCl3, 298K).

—22.16

90 80 70 60 50 40 30 20 10 0 -20 -30 -40 -50 -60 -70 -80  -90

1 (ppm)

Figure S53. ''B NMR spectrum of 4e (128 MHz, CDCl3, 298K).

S31



vm.H
SC'T v

08'€ —

0L'S~
IYAT4
0£'9

269
vm.@\
9g-9 I
999
E{W
$8'9 4
98'9
£8'91
68'9-
9z
87/

3 e

\L -00'€

>99%

IJ €9

0T

40 35 30 25 20 15 1.0 05 0.0 -05

4.5

5.0
f1 (ppm)

Figure S54. '"H NMR spectrum of 4f (400 MHz, CDCls, 298K).

5.5

90 85 80 75 7.0 65 6.0

9.5

10.5

mo.vm
L'y b

TH'SS —

$S'9L—
90'€8 —

S8'ETT —
0£'9¢T
£9°/CT
06'/LCT V
€9'8¢1
€9°'6¢T
LO'TET
6T'VET
€6'9€T
0C'6ST —

>99%

180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20
f1 (ppm)
Figure S55. °C{'H} NMR spectrum of 4f (101 MHz, CDCl3, 298K).

190

210 200

S32



—22.07

>99%

T

100 90 80 70 60 50 40 30 20 10 0 -10 20 -30

-40

-50

-60

-90

f1 (ppm)
Figure S56. ''B NMR spectrum of 4f (128 MHz, CDCls, 298K).
BERNNMRARANARRANRAAS {83
NNNNNNNNNNNNOOOOOOOO —
gggggggg — W N N
|
~BJ
(o
>99%
‘\
!
1 1
. .
TFOEH SaSs KA
SXN382m 238 b
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 4.5 40 3.5 3.0 2.5 2.0 .5 1.0 0.5

f1 (ppm)

Figure S57. 'H NMR spectrum of 4g (700 MHz, CDCl3, 298K).

S33



............ AR ~ o3

QWO = ONWWWONNMN O - - © N

MmMmOMmmMmAaANANANANANNNN ™ ™ < <

R B B B B e B e B B B B B ] [oo] ~ o N

[ S S S S S S S S ‘ ‘ \/
===

20 210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0

f1 (ppm)

Figure S58. °C{'"H} NMR spectrum of 4g (176 MHz, CDCl3, 298K).

—21.97

0 0 -10
f1 (ppm)

Figure S59. ''B NMR spectrum of 4g (128 MHz, CDCl;, 298K).

S34



7.87
7.77
7.38
7.36
7.32
7.30
7.29
7.26
7.24
7.23
6.77
6.73
6.26
6.24
6.22
6.20
5.81
5.80
1.23

< .

1.22

Fs;C
CF;
>99%
|
i
TReTooRS R
oo NMO—= OO NN
NS ANNGS R
11.5 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0
f1 (ppm)
Figure S60. '"H NMR spectrum of 4h (400 MHz, CDCl3, 298K).
NNDOOLN NN O
O—=ONWWMO N 0O m O © <
YA 60w ST Qe < N
TOMmMmANNANANNNN ™M O < <
A A A A A A 0 N~ o N
e 2 Lo N

-B
Fs;C 0
~ O
CF;
>99%
[
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

Figure S61. °C{'H} NMR spectrum of 4h (101 MHz, CDCls, 298K).

S35



—22.18

>99%

90 80 70 60 50 40 30 20 10 0 -10 20 30 40 -50 60 70 80 -90
f1 (ppm)
Figure S62. ''B NMR spectrum of 4h (128 MHz, CDCls, 298K).
~NOOWSE AN — O O o — (o)
LYANNNANN QQeQ 1 < o N
NINNNNNDN n Mmoo o~ —
—_—— = ~— N | |
|
~BJ
/\N/
>99%
A -
LA U w w 5
(Yo} n ~ (Vo) N o
e - < < N ~
o (s2] — o (o) —
5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

95 90 85 80 75 70 65 60 55 50 4
f1 (ppm)
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3. 'H and BC{'H} Spectra of Secondary Alcohols
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Figure S75. *C{'H} NMR spectrum of 2a’ (101 MHz, CDCl3, 298K).
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4. 'H and BC{'H} Spectra for Intermolecular Chemoselectivity
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Figure S78. "H NMR spectrum of 2a and unreacted phenylacetylene (400 MHz, CDCls, 298K).
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5. Crystallographic Data of Mg-2

The single crystals of compound Mg-2 were crystallized from Cg¢Ds in a vial at room
temperature as colorless blocks between 36 - 48 h inside the glovebox. The crystal data were
collected on a Rigaku Oxford diffractometer with graphite-monochromated Cu-Ka radiation
(L=1.54184 A) at 100 K. Selected data collection parameters and other crystallographic results
are summarized in Table S2. The structure was determined using direct methods employed in
ShelXT,' OleX,?, and refinement was carried out using least-square minimization implemented
in ShelXL.> All non-hydrogen atoms were refined with anisotropic displacement parameters.
Hydrogen atom positions were fixed geometrically in idealized positions and were refined

using a riding model.

Figure S88. ORTEP representation of Mg-2 (Thermal ellipsoids are shown at 50%
probability). Hydrogen atoms except H1 were omitted for clarity. The selected bond lengths
(A) and bond angles (°) are: N1-Mg1 2.0544 (13), N2-Mg1 2.0481 (12), Mg1-O1 1.9611 (11),
Mgl-O1’ 1.9753 (11), O1-C1 1.4096 (19), C2-C3 1.198 (2), N1-Mg1-N2 91.92 (5), N1-Mgl-
O1 121.25 (5), N2-Mgl1-0O1 120.48 (5), Mgl1-O1-Mgl’ 97.53 (5), O1-Mgl-O1’ 82.47 (5),
Mgl1-O1-C1 134.17 (9).
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Table S2. Crystal data and structure refinement for Mg-2.

Identification code Mg-2
CCDC 2494794
Empirical formula C70Hg2.50Mg2N4O2
Formula weight 1060.52
Temperature/K 100 K
Crystal system triclinic
Space group P1

a/A 10.6672(2)
b/A 12.4690(2)
c/A 13.4602(2)
a/° 70.3430(10)
p/° 68.974(2)
y/° 72.7130(10)
Volume/A3 1541.70(5)
Z 1
Pealeg/cm’ 1.142
p/mm-! 0.705
F(000) 570.0

Crystal size/mm?

0.2x0.18 x0.17

Radiation

CuKa (L = 1.54184)

20 range for data collection/°

7.282 to 150.512

Index ranges

-12<h<13,-15<k<15,-16<1<16

Reflections collected 29965

Independent reflections 6263 [Rint = 0.0436, Rsigma = 0.0255]
Data/restraints/parameters 6263/0/387
Goodness-of-fit on F2 1.077

Final R indexes [I>=2¢ (I)]

R1=10.0481, wR> = 0.1297

Final R indexes [all data]

R1=10.0502, wR2=0.1313

Largest diff. peak/hole / e A~

0.44/-0.32
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