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1. General methods and Materials:

All experiments were carried out under a dry Argon atmosphere using standard Schlenk
techniques or in a glovebox. Dry THF were obtained by distillation from Na/benzophenone. 'H,
H{!'B}, 1C, F, "B and "B{'H} NMR spectra were recorded on a Bruker AV300 MHz
spectrometer, Bruker AVANCENEO 400 MHz spectrometer and Bruker AVANCE 600 MHz
spectrometer. The data contain properties such as chemical shift, multiplicity and coupling constants.
All chemical shifts were reported in ppm units with references to the residual solvent resonance or
an external standard. Coupling constants J which are reported in hertz. High-resolution mass spectra
(HRMS) were obtained via an electrospray ionization (ESI) mode using a UPLC G2-XS Qtof mass
spectrometer and the BH3 in the products was disassociated due to electrospray ionization!. Sodium
amino-borane was synthesized by the literature procedures®. All the nitriles were purchased from
Energy Chemicals, Aladdin, Heowns or Royaltech. Compounds Ammonia borane and Lithium

borohydride were purchased from ZhengzhouYuanli technology.

2. General procedure and spectral data of new compounds

1.0 equiv. NaAB
3.0 equiv. LiBH4

R—==N R/\NHZ.BH3
r.t., THF

In an argon-filled glovebox, sodium amidoborane (0.2 mmol), lithium borohydride (0.6 mmol) were
added in a 10-ml Schlenk flask and then the flask was removed out of the box. THF (4 ml) and
nitriles (0.2 mmol) were added sequentially to the flask under N». Then the reaction mixture was
allowed to stirred at room temperature. After completion of the reaction indicated by TLC, violates
was then evaporated under reduced pressure and the residue was purified by flash chromatography
on aluminum oxide. (petroleum ether: ethyl acetate = 4:1 for 2a - 2q, 2u, 2v, 2y petroleum ether:

ethyl acetate = 2:1 for 2r - 2t, 2x,2w)

gNHz-BHS

Following the general procedure, reaction time: 0.5 h.
2a3: white solid, 92%; 52-53°C;
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IH NMR (400 MHz, DMSO) & 7.48 - 7.22 (m, 5H), 5.67 (s, 2H), 3.72 - 3.55 (m, 2H);

IH{B} NMR (400 MHz, DMSO) & 7.55 - 7.16 (m, 5H), 5.65 (s, 2H), 3.61 (s, 2H), 1.42 (s, 3H);
1B NMR (128 MHz, DMSO) § -20.10;

1B{H} NMR (101 MHz, DMSO) & -20.00;

13C NMR (101 MHz, DMSO) § 137.81, 128.95, 128.6, 127.87, 52.19.

HsC

Following the general procedure, reaction time: 1 h.

2b3: white solid, 88%; melting point: 97-100°C;

'H NMR (400 MHz, CDCls) § 7.24 (d, J = 7.8 Hz, 2H), 7.11 (d, J = 7.8 Hz, 2H), 5.57 (s, 2H), 3.55 -
3.51 (m, 2H) 2.27 (s, 3H);

'H{B} NMR (400 MHz, DMSO0) § 7.26 (d, J = 7.9 Hz, 2H), 7.13 (d, J = 7.8 Hz, 2H), 5.57 (s, 2H), 3.57
- 3.54 (m, 2H), 2.29 (s, 3H), 1.39 (t, J = 3.6 Hz, 3H);

B NMR (193 MHz, CDCls) § -18.72(q, J = 90.7 Hz);

UB{*H} NMR (193 MHz, CDCl3) § -18.90;

3C NMR (151 MHz, CDCls) & 138.87, 133.01, 129.98, 128.18, 53.09, 21.17.

(H3C)sC

Following the general procedure, reaction time: 8 h.

2c: white solid, 82%; melting point: 120-122°C;

!H NMR (300 MHz, CD3CN) & 7.42 (d, J = 8.3 Hz, 2H), 7.28 (d, J = 8.3 Hz, 2H), 4.34 (s, 2H), 3.75 -
3.70 (m, 2H), 1.30 (s, 9H);

H{B} NMR (600 MHz, CDsCN) & 7.42 (d, J = 8.2 Hz, 2H), 7.28 (d, J = 8.2 Hz, 2H), 4.34 (s, 2H),
3.75-3.72 (m, 2H), 1.44 (t, J = 3.8 Hz, 3H), 1.31 (s, 9H);

1B NMR (193 MHz, CD3CN) & -19.20 (g, J = 94.6Hz);

1B{H} NMR (193 MHz, CDsCN) § -19.18;

13C NMR (151 MHz, CD3CN) § 151.67, 134.67, 129.00, 126.21, 52.59, 34.88, 31.21.

HRMS (ESI+): exact mass calculated for [M+H]* (C11H1sN) requires m/z = 164.1439, found m/z =
164.1437.

F

Following the general procedure, reaction time: 5 min.

2d: white solid, 72%; melting point: 108-110°C;

'H NMR (600 MHz, DMSO) § 7.49 - 7.37 (m, 2H), 7.24 - 7.10 (m, 2H), 5.66 (s, 2H), 3.64 - 3.53 (m,
2H);

'H{B} NMR (600 MHz, DMSO) § 7.44 -7.41 (m, 2H), 7.17 - 7.14 (m, 2H), 5.65 (s, 2H), 3.63 - 3.55
(m, 2H), 1.38 (d, J = 3.3 Hz, 3H);
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B NMR (128 MHz, DMSO) § -18.81;

1B{H} NMR (128 MHz, DMSO) § -18.75;

13C NMR (101 MHz, DMSO) § 162 .03(d, J = 243.4 Hz), 134.03 (d, J = 3 Hz), 131.15 (d, J = 8.1Hz),
115.35(d, J =21.2 Hz), 51.29;

®F{H} NMR (377 MHz, DMSO) 6 -115.21.

HRMS (ESI+): exact mass calculated for [M+H]* (C7HoFN) requires m/z = 126.0719, found m/z =
126.0722

Cl

Following the general procedure, reaction time: 5 min.

2e3: white solid, 56%; melting point: 107-110°C;

'H NMR (300 MHz, DMSO) § 7.50 - 7.31 (m, 4H), 5.69 (s, 2H), 3.65 - 3.52 (m, 2H);

H{*B} NMR (600 MHz, DMSO) & 7.42 - 7.33 (m, 3H), 5.66 (s, 2H), 3.63 - 3.52 (m, 2H), 1.36 (s,
3H);

B NMR (193 MHz, DMSO0) 6 -18.73 (g, J = 90.7 Hz);

UB{*H} NMR (193 MHz, DMSO) 5 -18.66;

13C NMR (151 MHz, DMSO) § 136.82, 132.69, 130.94, 128.70. 51.45.

Br

Following the general procedure, reaction time: 1 h.

2f3: white solid, 66%; melting point: 120-123°C;

'H NMR (300 MHz, DMSO) § 7.52 (d, J = 8.4 Hz, 2H), 7.33 (d, J = 8.4 Hz, 2H), 5.68 (s, 2H), 3.61 -
3.53 (m, 2H);

'H{B} NMR (400 MHz, DMSO) 6 7.53 (d, J = 8.2 Hz, 2H), 7.35 (d, J = 8.2 Hz, 2H), 5.68 (s, 2H), 3.64
-3.51 (m, 2H), 1.38 (s, 3H);

B NMR (128 MHz, DMSO) § -18.81;

1B{H} NMR (128 MHz, DMSO) § -18.81,

13C NMR (151 MHz, DMSO) § 137.14, 131.50, 131.29, 121.11, 51.33.

I

Following the general procedure, reaction time: 1 h.

2g: white solid 91%3 melting point: 70-72°C;

'TH NMR (400 MHz, CDCl3) 8 7.67 (d, J= 7.9 Hz, 2H), 7.18 (d, J = 7.9 Hz, 2H), 5.65 (s, 2H), 3.59 -
3.49 (m, 2H);

TH{B} NMR (400 MHz, DMSO) & 7.43 (d, J = 7.8 Hz, 2H), 7.38 (d, J = 7.9 Hz, 2H), 5.67 (s, 2H), 3.62
(d, J=6.9 Hz, 2H), 1.37 (s, 3H);

B NMR (128 MHz, DMSO) 5 -19.02;

UB{H} NMR (128 MHz, DMSO) § -19.15;
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13C NMR (101 MHz, DMSO) & 137.49, 137.38, 131.39, 93.97, 51.46.
HRMS (ESI+): exact mass calculated for [M+H]* (C;HsNI) requires m/z = 6233.9780, found m/z =
233.9779.

H,CO

Following the general procedure, reaction time: 20 h.

2h3: white solid, 85%; melting point: 80-83°C;

IH NMR (300 MHz, CDCI3) & 7.23 (d, J = 8.2 Hz, 2H), 6.88 (d, J = 8.2 Hz, 2H), 4.03 (s, 2H), 3.89 -
3.81 (m, 2H), 3.79 (s, 3H);

'H{B} NMR (600 MHz, CDCl3) & 7.22 (d, J = 7.9 Hz, 2H), 6.88 (d, J = 7.5 Hz, 2H), 4.01 (s, 2H), 3.85
(d, J=6.1Hz, 2H), 3.79 (s, 3H), 1.62 (s, 3H);

B NMR (193 MHz, CDCls) § -18.91 (g, J = 83.0 Hz);

1B{H} NMR (193 MHz, CDCls) & -18.90;

13C NMR (151 MHz, CDCl3) 6 159.89, 129.78, 128.20, 114.57, 55.35, 52.62

(H3C)2N

Following the general procedure, reaction time: 24 h.

2i: white solid, 46%; melting point: 99-101°C;

IH NMR (300 MHz, CD3sCN) & 7.22 - 7.13 (m, 2H), 6.77 - 6.68 (m, 2H), 4.19 (s, 2H), 3.68 - 3.59 (m,
2H), 2.91 (s, 6H);

IH{B} NMR (600 MHz, DMSO0) & 7.17 (d, J = 8.5 Hz, 2H), 6.72 (d, J = 8.4 Hz, 2H), 4.19 (s, 2H), 3.66
-3.61 (m, 2H), 2.91 (s, 6H), 1.41 (s, 3H);

B NMR (193 MHz, CDCls) § -18.82 (g, J = 94.6 Hz);

1B{H} NMR (193 MHz, DMSO) & -18.83;

13C NMR (151 MHz, DMSO) § 151.29, 130.26, 125.04, 112.98, 52.67, 40.37.

HRMS (ESI+): exact mass calculated for [M+H]* (CoH1sN2) requires m/z = 151.1235, found m/z =
151.1236.

FsC

Following the general procedure, reaction time: 25 min.

2j*: white solid, 99%; melting point: 95-97 °C;

!H NMR (300 MHz, CDCl3) § 7.65 (d, J = 8.1 Hz, 2H), 7.46 (d, J = 8.0 Hz, 2H), 4.24 (s, 2H), 3.99
(dd, J=8.9, 5.5 Hz, 2H);

H{B} NMR (600 MHz, CDCls) § 7.65 (d, J = 7.7 Hz, 2H), 7.46 (d, J = 7.6 Hz, 2H), 4.24 (s, 2H), 4.06
- 3.90 (m, 2H), 1.64 (s, 3H);

1B NMR (193 MHz, CDCls) § -18.60 (m, J = 65.6 Hz);

UB{H} NMR (193 MHz, CDCls) § -18.55;
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13C NMR (151 MHz, CDCls) 8 139.40, 131.17(q, J = 33.22), 128.84, 126.23(q, J = 135.9), 123.75,
52.40.
F{H} NMR (377 MHz, DMSO) § -60.97.

/©/\NH2-BH3
NC

Following the general procedure, reaction time: 20 h.

2k: white solid, 60%, melting point: 150-153°C;

'H NMR (400 MHz, DMSOQ) & 7.87 — 7.78 (m, 2H), 7.59 (d, J = 8.4 Hz, 2H), 5.81 (s, 2H), 3.75 — 3.61
(m, 2H).

'H{B} NMR (400 MHz, DMSO) 6 7.82 (d, J = 8.2 Hz, 2H), 7.59 (d, J = 8.2 Hz, 2H), 5.80 (s, 2H), 3.75
—3.65 (m, 2H), 1.39 (t, J = 3.7 Hz, 3H).

B NMR (128 MHz, DMSO) § -18.95;

1B{H} NMR (101 MHz, DMSO) & -18.98;

13C NMR (101 MHz, DMSO) & 143.32, 132.56, 129.87, 119.25, 110.65, 51.49.

HRMS (ESI+): exact mass calculated for [M+H]* (CsHgN2) requires m/z = 133.0766, found m/z =
133.0766.

CH;

Following the general procedure, reaction time: 4 h.

215: white solid, 62%; melting point: 109-112°C;

'H NMR (300 MHz, DMSO) § 7.33 - 7.28 (m, 1H), 7.17 - 7.12 (m, 3H), 5.53 (s, 2H), 3.62 - 3.54 (m,
2H), 2.27 (s, 3H);

'H{B} NMR (600 MHz, DMSO0) 6 7.32 (d, J = 7.0 Hz, 1H), 7.17 (t, J = 5.7 Hz, 3H), 5.52 (s, 2H), 3.62
- 3.58 (m, 2H), 2.29 (s, 3H), 1.43 (t, J = 3.3 Hz, 3H);

B NMR (193 MHz, DMSO) § -18.73 (m, J = 86.9 Hz);

1B{H} NMR (193 MHz, DMSO) § -18.66;

13C NMR (151 MHz, DMSO) § 136.53, 135.93, 130.40, 129.36, 127.94, 126.19, 49.37, 19.24.

Cl Cl

Following the general procedure, reaction time: 5 min.

2m: white solid, 89%; melting point: 98-100°C

H NMR (300 MHz, DMSO) 6 7.63 - 7.39 (m, 3H), 5.73 (s, 2H), 3.75 - 3.65 (m, 2H);

H{B} NMR (400 MHz, CDCls) § 7.59 (s, 1H), 7.54 (d, J = 8.3 Hz, 1H), 7.43 (d, J = 8.4 Hz, 1H), 5.71
(d, J=11.3 Hz, 2H), 3.73 - 3.66 (m, 2H), 1.38 (s, 3H);

1B NMR (193 MHz, DMSO) & -18.88;

UB{H} NMR (193 MHz, DMSO) § -18.88;

13C NMR (101 MHz, CDCl3) 5 138.93, 138.86, 138.16, 136.89, 133.75, 132.46, 53.13.
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HRMS (ESI+): exact mass calculated for [M+H]* (C;HsNClI,) requires m/z = 18.0034, found m/z =
178.0031

Br Cl

Following the general procedure, reaction time: 1 h.

2n: white solid, 54%; melting point: 103-106°C;

'H NMR (300 MHz, DMSO) & 7.71 (d, J = 1.9 Hz, 1H), 7.56 (dd, J = 8.3, 1.9 Hz, 1H), 7.46 (d, J = 8.3
Hz, 1H), 5.71 (s, 2H), 3.72 - 3.62 (m, 2H);

'H{B} NMR (400 MHz, DMSO) § 7.68 (d, J = 28.9 Hz, 1H), 7.55 (dd, J = 16.0, 6.9 Hz, 1H), 7.49 (t, J
=7.2 Hz, 1H), 5.71 (s, 2H), 3.73 - 3.66 (M, 2H), 1.40 (s, 3H).

B NMR (128 MHz, DMSO) § -18.71.

1B{H} NMR (128 MHz, DMSO) & -18.71.

13C NMR (101 MHz, DMSO) § 134.55, 134.29, 132.42, 131.70, 130.61, 121.55, 48.45.

HRMS (ESI+): exact mass calculated for [M+H]* (C;HsNCIBr) requires m/z = 218.9529, found m/z =
218.9525.

<O:©/\NH2-BH3
o)

Following the general procedure, reaction time: 7 h.

20: yellow oil, 66%;

IH NMR (400 MHz, DMSO) & 6.97 (t, J = 3.4 Hz, 1H), 6.92 - 6.77 (m, 2H), 5.98 (s, 2H), 5.55 (s, 2H),
3.52 - 3.48 (m, 2H);

1H{B} NMR (400 MHz, DMSO) 5 6.98 (d, J = 0.9 Hz, 1H), 6.91 — 6.81 (m, 2H), 5.98 (s, 2H), 5.53 (s,
2H), 3.52 -3.48 (m, 2H), 1.36 (t, J = 3.7 Hz, 3H);

B NMR (128 MHz, DMSO) § -19.36;

1B{H} NMR (128 MHz, DMSO) § -19.39;

13C NMR (101 MHz, DMSO) § 147.52, 146.96, 131.62, 122.50, 109.49, 108.38, 101.33, 51.92.
HRMS (ESI+): exact mass calculated for [M+H]* (CsH1oNO2) requires m/z = 152.0712, found m/z =
152.0712.

NH2-BH3

Following the general procedure, reaction time: 4 h.

2p: solid white, 56%; melting point: 108-110°C;

H NMR (300 MHz, DMSO) 6 7.96 - 7.76 (m, 4H), 7.62 - 7.40 (m, 3H), 5.78 (s, 2H), 3.85 - 3.70 (m,
2H);

H{B} NMR (600 MHz, DMSO) § 7.96 - 7.76 (m, 4H), 7.62 - 7.40 (m, 3H), 5.78 (s, 2H), 3.85 - 3.70
(m, 2H), 1.45(s, 3H,);

1B NMR (193 MHz, DMSO) § -18.60;

UB{H} NMR (193 MHz, DMSO) 5 -18.92.
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13C NMR (151 MHz, DMSO) § 135.36, 133.18, 132.76, 128.19, 128.12, 127.99, 127.56, 127.15,
126.70, 126.45, 52.26.

HRMS (ESI+): exact mass calculated for [M+H]* (C11H12N) requires m/z = 158.0970, found m/z =
158.0967.

NH,BH3

Following the general procedure, reaction time: 16 h.

2q: white solid, 96%; melting point: 170-172°C;

IH NMR (400 MHz, DMSO) 6 7.94 (dd, J = 50.1, 21.4 Hz, 3H), 7.69 - 7.44 (m, 4H), 5.79 (s, 2H), 4.09
(t, J=19.5 Hz, 2H);

'H{B} NMR (400 MHz, DMSO) & 8.16 - 7.86 (m, 3H), 7.54 (dd, J = 19.6, 12.7 Hz, 4H), 5.78 (s, 2H),
4.12 (d, J = 4.8 Hz, 2H), 1.57 (s, 3H);

B NMR (128 MHz, DMSO) § -18.64;

1B {H} NMR (128 MHz, DMSO0) & -18.74;

13C NMR (101 MHz, DMSO) § 133.64, 133.46, 131.28, 129.00, 128.51, 126.91, 126.35, 125.79,
123.78, 49.04.

HRMS (ESI+): exact mass calculated for [M+H]* (C11H12N) requires m/z = 158.0970, found m/z =
158.0970.

NH2'BH3
59

S

Following the general procedure, reaction time: 4 h.

2r: white solid, 88%; melting point: 135-137°C

IH NMR (400 MHz, DMSO) & 7.51 - 7.46 (m, 1H), 7.44 (s, 1H), 7.18 (d, J = 4.9 Hz, 1H), 5.64 (s, 2H),
3.64 - 3.57 (m, 2H);

'H{B} NMR (400 MHz, DMSO) 6 7.48 (d, J = 4.3 Hz, 1H), 7.44 (s, 1H), 7.18 (d, J = 4.9 Hz, 1H), 5.63
(s, 2H), 3.65 - 3.57 (m, 2H), 1.39 (s, 3H);

B NMR (128 MHz, DMSO) § -18.77;

1B{H} NMR (128 MHz, DMSO) & -18.73;

13C NMR (101 MHz, DMSO) & 138.87, 128.60, 126.5, 123.71, 47.06.

HRMS (ESI+): exact mass calculated for [M+H]* (CsHsNS) requires m/z = 114.0377, found m/z =
114.0381.

N

H

Following the general procedure, reaction time: 24 h.
2s: white solid, 39%, melting point: 122-123°C;
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'H NMR (300 MHz, CDCl3) 6 8.30 (s, 1H), 7.67 (d, J = 8.1 Hz, 1H), 7.41 - 7.23 (m, 2H), 7.03 (d, J =
7.9 Hz, 1H), 6.58 (s, 1H), 4.13 - 3.98 (m, 2H), 3.85 (s, 2H);

'H{B} NMR (400 MHz, DMSO) § 7.47 (d, J = 8.0 Hz, 1H), 7.40 (s, 1H), 7.32 (s, 1H), 7.01 (d, J=8.1
Hz, 1H), 5.58 (s, 2H), 3.72 — 3.63 (m, 2H), 1.42 (s, 3H).;

B NMR (128 MHz, DMSO) § -18.49;

1B{H} NMR (128 MHz, DMSO) § -18.55;

13C NMR (101 MHz, DMSO) & 130.56, 127.47, 126.07, 120.29, 120.13, 116.82, 111.98, 101.30,
52.99.

HRMS (ESI+): exact mass calculated for [M+H]* (CoH11N2) requires m/z = 147.0922, found m/z =
147.0921.

NH2'BH3

Following the general procedure, reaction time: 5 min.

2t: white solid, 66%; melting point: 165-168°C;

IH NMR (400 MHz, DMSO) & 8.55 (d, J = 6.5 Hz, 2H), 7.70 (d, J = 6.6 Hz, 2H), 5.96 (s, 2H), 3.86 -
3.74 (m, 2H);

1H{B} NMR (400 MHz, DMSO) 5 8.55 (d, J = 6.4 Hz, 2H), 7.70 (d, J = 6.4 Hz, 2H), 5.95 (s, 2H), 3.82
-3.77 (m, 2H), 2.46 (s, 3H), 1.38 (t, J = 3.6 Hz, 3H);

1B NMR (96 MHz, DMSO) § -19.37 (q, J = 94.1 Hz); -18.35 (g, J = 118.1Hz);

1B{H} NMR (128 MHz, DMSO) & -19.33, -18.51;

13C NMR (101 MHz, DMSO) § 150.91, 149.92, 147.27, 125.78, 123.69, 50.14.

HRMS (ESI+): exact mass calculated for [M+Na]* (CsHsN2Na) requires m/z = 131.0585, found m/z =
131.0590.

©/\/NH2'BH3

Following the general procedure, reaction time: 10 h.

2u: yellow oil, 65%;

IH NMR (300 MHz, CDCl3) & 7.36 (t, J = 7.2 Hz, 2H), 7.32 - 7.25 (m, 1H), 7.22 (d, J = 7.0 Hz, 2H),
3.63 (s, 2H), 3.10 (dt, J = 13.2, 6.6 Hz, 2H), 2.95 (t, J = 6.6 Hz, 2H);

1H{B} NMR (600 MHz, CDCls) 6 7.33 (t, J = 7.3 Hz, 2H), 7.26 (t, J = 6.8 Hz, 1H), 7.20 (d, J = 7.2 Hz,
2H), 3.64 (s, 2H), 3.11 - 3.02 (m, 2H), 2.93 (s, 2H), 1.50 (s, 3H);

1B NMR (193 MHz, CDCl3) § -19.42 (q, J = 92.6 Hz);

1B{H} NMR (193 MHz, CDCls) § -19.43;

13C NMR (151 MHz, CDCl3) 6 136.83, 129.17, 128.78, 127.29, 49.42, 34.62.

HRMS (ESI+): exact mass calculated for [M+H]* (CsH12N) requires m/z = 122.0970, found m/z =
122.0972.
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NH,*BH
Me/\/\/ 2 3

Following the general procedure, reaction time: 40 h.

2v: white solid, 61%, melting point: 103-105°C;

H NMR (400 MHz, DMSO) § 5.08 (s, 2H), 1.51 — 1.44 (m, 2H), 1.23 (s, 6H), 0.85 (t, J = 5.8 Hz, 3H).
H{B} NMR (400 MHz, DMSO) & 5.09 (s, 2H), 1.49 (s, 2H), 1.27 (s, 9H), 0.88 (dd, J = 13.5, 6.7 Hz,
3H).

B NMR (128 MHz, DMSO) § -19.50 (m, J = 74.2 Hz);

1B{H} NMR (128 MHz, DMSO) § -19.52;

13C NMR (101 MHz, DMSO) § 48.22, 28.91, 28.11, 22.27, 14.24.

HRMS (ESI+): exact mass calculated for [M+H]* (CsH14N) requires m/z = 88.1126, found m/z =
88.1126.

NH2‘BH3

Following the general procedure, reaction time: 40 h.

2w: white solid, 61%; melting point: 106-107°C;

!H NMR (400 MHz, DMSO) § 5.06 (s, 2H), 2.36 (s, 2H), 2.01 (d, J = 7.0 Hz, 1H), 1.68 (s, 2H), 1.48
(dd, J=21.2, 8.6 Hz, 4H), 1.11 (s, 2H);

'H{B} NMR (400 MHz, DMSO) & 5.04 (s, 2H), 2.36 (s, 2H), 2.02 (s, 1H), 1.69 (s, 2H), 1.50 (d, J =
25.7 Hz, 4H), 1.29 (s, 3H), 1.11 (s, 2H);

1B NMR (128 MHz, DMSO) 3-19.20 (m, J = 67.8Hz);

1B{H} NMR (128 MHz, DMSO) § -19.20;

13C NMR (101 MHz, DMSO) § 53.60, 38.99, 30.57, 25.08.

HRMS (ESI+): exact mass calculated for [M+Na]* (CsH1sNNa) requires m/z = 122.0946, found m/z =
122.0941.

NH2'BH3

Following the general procedure, reaction time: 40 h.

2x: white solid, 65%; melting point: 90-92°C;

IH NMR (400 MHz, DMSO) & 5.02 (s, 2H), 2.26 (s, 2H), 1.67 (dd, J = 26.3, 11.1 Hz, 4H), 1.47 (s,
1H), 1.15 (d, J = 13.6 Hz, 4H), 0.83 (d, J = 11.5 Hz, 2H).

'H{B} NMR (400 MHz, DMSO) § 5.00 (s, 2H), 2.26 (s, 2H), 1.67 (dd, J = 25.4, 11.5 Hz, 4H), 1.48 (s,
1H), 1.28 (s, 3H), 1.23 - 0.99 (m, 4H), 0.81 (g, J = 11.2 Hz, 2H).

B NMR (128 MHz, DMSO) § -19.19;

1B{H} NMR (128 MHz, DMSO) & -19.13;

13C NMR (101 MHz, DMSO) § 54.90, 36.70, 30.77, 26.35, 25.78.
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HRMS (ESI+): exact mass calculated for [M+H]* (C;H1sN) requires m/z = 114.1283, found m/z =
114.1282.

NH2'BH3

Following the general procedure, reaction time: 20 h.

2y white solid, 59%, melting point: 130-132°C;

IH NMR (400 MHz, DMSO) & 4.93 (s, 2H), 2.35 - 2.17 (m, 2H), 0.87 (s, 9H);

'H{B} NMR (400 MHz, DMSO) § 4.93 (s, 2H), 2.35 - 2.17 (m, 2H), 1.35 (s, 3H), 0.87 (s, 9H).

B NMR (128 MHz, DMSO) & -18.44 (m, J = 85.8Hz);

1B{H} NMR (128 MHz, DMSO) § -18.43;

13C NMR (101 MHz, DMSO) 6 60.80, 31.29, 27.67.

HRMS (ESI+): exact mass calculated for [M+Na]* (CsH13sNNa) requires m/z = 110.0946, found m/z =
110.0945.
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3. One-Pot synthesis of primary amines

1.0 equiv. NaAB
3.0 equiv. LiBH, HCl(aq.)
R=CN > > R NH,

THF, r.t., 1-4 h rt., 5 min

In an argon-filled glovebox, sodium amidoborane (0.2 mmol), lithium borohydride (0.6 mmol) were
added in a 10-ml Schlenk flask and then the flask was removed out of the box. THF (4 ml) and
nitriles (0.2 mmol) were added sequentially to the flask under N». Then the reaction mixture was
allowed to stirred at room temperature. After completion of the reaction indicated by TLC. 1 mL
aqueous solution of HCI (wt%: 36%) was added to the reaction mixture. The mixture was allowed
to stir for 5 minutes and then 10 mL saturated NaHCO3 (aq.) was added into the mixture, followed
by extraction with ethyl acetate and water. The organic mixture was concentrated under reduced
pressure and purified by silica gel flash chromatography with 1:1 petroleum ether: ethyl acetate to

give hydrolysis product.

/©/\NH2
|

Following the general procedure, reaction time: 1 h.

3a®: white solid, 78%

'H NMR (400 MHz, DMSO) § 7.64 (d, J = 8.1 Hz, 2H), 7.14 (d, J = 8.1 Hz, 2H), 3.69 (d, J = 24.3 Hz,
2H), 3.14 (s, 2H);

13C NMR (101 MHz, DMSO) § 144.26, 137.21, 130.02, 92.16, 45.38.

Cl Cl

Following the general procedure, reaction time: 5 min.

3b”: white solid, 88%

IH NMR (400 MHz, CDCl3) § 7.57 - 7.03 (m, 3H), 3.91 (s, 2H), 1.62 (s, 2H);

13C NMR (101 MHz, CDCl3) 6 139.16, 133.94, 133.13, 129.72, 129.29, 127.29, 43.90.

NH,
/ N\
S

Following the general procedure, reaction time: 4h.
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3¢c8: yellow oil, 77%

IH NMR (400 MHz, CDCls) § 7.22 (dd, J = 4.8, 2.9 Hz, 1H), 7.20 (s, 1H), 7.01 (t, J = 5.8 Hz, 1H),
3.78 (s, 2H), 2.18 (s, 2H).

13C NMR (101 MHz, CDCl3) 6 127.68, 126.32, 125.86, 122.05, 47.92.

4. Synthesis of secondary amines through reductive amination

R-CHO + S + 22 ——»
Ph NH; THF, reflux Ph
overnight
Aldehyde (0.5mmol), benzyl amine-borane (0.5 mmol) were added in a 10-ml reaction flask. THF
(3 ml) and benzylamine (0.55mmol) were added sequentially to the flask. Then the reaction mixture
was allowed to stirred overnight under reflux condition. After completion of the reaction indicated

by TLC, violates was then evaporated under reduced pressure and the residue was purified by flash

chromatography on aluminum oxide. (petroleum ether: ethyl acetate = 1:1)

SRR®

4a°: yellow oil, 56%
IH NMR (400 MHz, CDCls) § 7.65 - 7.22 (m, 10H), 3.91 (s, 4H), 1.72 (s, 1H).
13C NMR (101 MHz, CDCl3) & 140.48, 128.50, 128.26, 127.04, 53.28.

4b°: yellow oil, 70%

IH NMR (400 MHz, CDCl3) § 7.55 - 7.16 (m, 9H), 3.89 (d, J = 4.4 Hz, 2H), 3.86 (s, 2H), 2.4 (s, 3H).
13C NMR (101 MHz, CDCls) 6 140.44, 137.33, 136.57, 129.18, 128.48, 128.27, 128.23, 127.02, 53.16,
21.20.

AR RS

4¢1: white solid, 70%

IH NMR (400 MHz, CDCls) & 7.46 -7.20 (m, 10H), 3.84 (s, 2H), 2.83 - 2.66 (m, 4H), 1.97 - 1.86 (m,
2H), 1.62 (s, 1H).

13C NMR (101 MHz, CDCl3) 6 140.27, 132.01, 129.96, 128.98, 128.94, 128.50, 128.37, 126.20, 51.19,
45.99, 32.85, 28.06.
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5. Preliminary mechanism study:

a) Reaction with NaNHMe+BH3

1.0 equiv.NaNHMe*BH3

3.0 equiv. LiBH
- Ph” NHyBH;

Ph—CN

THF, r.t.,, 0.5 h
1a 2a
Ph/\NHMe- BH3 26% yield
not found

In an argon-filled glovebox, NaNHMeBH3; (0.2 mmol), LiBH4 (0.6 mmol) were added in a 10-ml
Schlenk flask and then the flask was removed out of the box. THF (4 ml) and nitriles (0.2 mmol)
were added sequentially to the flask under N». Then the reaction mixture was allowed to stirred at
room temperature. After completion of the reaction indicated by TLC, violates was then evaporated
under reduced pressure and the residue was purified by flash chromatography on aluminum oxide.

(petroleum ether: ethyl acetate = 4:1)

b) Reaction with NaNH,*BD3

1.0 equiv. NaNH,- BD3 D
3.0 equiv. LiBH
Ph—CN e Ph)\NHz-BHzD
THF, rt., 1 h
1a 2a-D1
87% yield

In an argon-filled glovebox, sodium NaNH>BDj3 (0.2 mmol), LiBH4 (0.6 mmol) were added in a 10-
ml Schlenk flask and then the flask was removed out of the box. THF (4 ml) and nitriles (0.2 mmol)
were added sequentially to the flask under N». Then the reaction mixture was allowed to stirred at
room temperature. After completion of the reaction indicated by TLC, violates was then evaporated
under reduced pressure and the residue was purified by flash chromatography on aluminum oxide.

(petroleum ether: ethyl acetate = 4:1)
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Figure S1. The '"H NMR spectra of 2a-D1 in d,-DMSO.
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Figure S2. The 'H{B} NMR spectra of 2a-D1 in ds-DMSO.

c) Reaction with LiBD,4

S15



1.0 equiv. NaAB D 50%
3.0 equiv. LiBD,4

THF, rt., 1 h
1a 2a-D2
89% yield

Ph—CN Ph H,-BD,H

In an argon-filled glovebox, sodium NaNH>BHj3 (0.2 mmol), LiBD4 (0.6 mmol) were added in a 10-
ml Schlenk flask and then the flask was removed out of the box. THF (4 ml) and nitriles (0.2 mmol)
were added sequentially to the flask under N». Then the reaction mixture was allowed to stirred at
room temperature. After completion of the reaction indicated by TLC, violates was then evaporated

under reduced pressure and the residue was purified by flash chromatography on aluminum oxide.

(petroleum ether: ethyl acetate = 4:1)

213-LIED4
213-h-dmso

e —_
o —
(=] @
[Ts] —

T T T T T T T T T T
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Figure S3. The 'H NMR spectra of 2a-D2 in ds-DMSO.
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Figure S4. The 'H{B} NMR spectra of 2a-D2 in de-DMSO.

d) Reaction of diphenylmethanimine and LiBD,4

S 50% D..
NH 3.0 equiv. LiBD4 _ 80% D NH+BD,H
Ph Ph THF, r.t., 15 min Ph Ph
5 6
quantitive

In an argon-filled glovebox, LiBD4 (0.6 mmol) were added in a 10-ml Schlenk flask and then the
flask was removed out of the box. THF (4 ml) and diphenylmethanimine (0.2 mmol) were added
sequentially to the flask under N,. Then the reaction mixture was allowed to stirred at room
temperature. After completion of the reaction indicated by TLC, violates was then evaporated under
reduced pressure and the residue was purified by flash chromatography on aluminum oxide.

(petroleum ether: ethyl acetate = 4:1)
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Figure S8. 'H{B} NMR spectrum of 2a (400 MHz, DMSO)
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Figure S10. ''B{H} NMR spectrum of 2a (400 MHz, DMSO)
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Figure S15. '"B{H} NMR spectrum of 2b (400 MHz, DMSO)
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Figure S18. 'H{B} NMR spectrum of 2¢ (600 MHz, DMSO)
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Figure S29. 'H{B} NMR spectrum of 2e (600 MHz, DMSO)
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Figure S39. 'H{B} NMR spectrum of 2g (400 MHz, DMSO)
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Figure S41. ''"B{H} NMR spectrum of 2g (400 MHz, DMSO)
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Figure S42. 3C NMR spectrum of 2g (400 MHz, DMSO)
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Figure S44. 'H{B} NMR spectrum of 2h (600 MHz, CDCl5)
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Figure S46. 1'B{H} NMR spectrum of 2h (600 MHz, CDCls)
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Figure S47. 13C NMR spectrum of 2h (600 MHz, CDCl5)
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Figure S49. 'H NMR spectrum of 2i (600 MHz, CD3CN)
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Figure S50. !B NMR spectrum of 2i (600 MHz, CDsCN)
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Figure S51. 'B{H} NMR spectrum of 2i (600 MHz, CD3CN)
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Figure S52. 13C NMR spectrum of 2i (600 MHz, CDsCN)
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Figure S54. 'H{B} NMR spectrum of 2j (600 MHz, CDCls)

S47



chenxuenian

E

CDCL3

BI11ZG-ZZU CDC13 {D:‘date} ZXM 7

FsC

1843
1877

T
-3

T
-40

E“D 43 4’0 33 3’0 23 20 13 l‘U ] [IJ —IE ‘iD "15 ‘éD ‘éi -30 -a0
f1 (ppm)
Figure S55. B NMR spectrum of 2j (600 MHz, CDCls)
chenxuenian o
117 W
B(H EE
CDCL3 . i
BLICPD-ZZU CDC13 {D:\date}l ZXM 7
IO
FsC
E\‘D 4‘5 e{D 3"3 3‘0 2‘5 2‘0 ]rS JID 5 0 -IS —‘lD -1‘5 —éD -éS -ll30 —55 -;lD —;5 -éD

1 (ppm)

Figure S56. 1'B{H} NMR spectrum of 2j (600 MHz, CDCls)
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Figure S57. 13C NMR spectrum of 2j (600 MHz, CDCls)
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Figure S58. °F{H} NMR spectrum of 2j (400 MHz, CDCls)
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Figure S59. 'H NMR spectrum of 2k (400 MHz, DMSO)
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Figure S60. 'H{B} NMR spectrum of 2k (400 MHz, DMSO)
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Figure S62. 1'B{H} NMR spectrum of 2k (400 MHz, DMSO)
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Figure S63. 13C NMR spectrum of 2k (400 MHz, DMSO)
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Figure S65. 'H{B} NMR spectrum of 2l (600 MHz, DMSO)
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Figure S67. 1'B{H} NMR spectrum of 2| (600 MHz, DMSO)
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Figure S68. 13C NMR spectrum of 21 (600 MHz, DMSO)
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Figure S70. 'H{B} NMR spectrum of 2m (400 MHz, DMSO)
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Figure S71. “"B{H} NMR spectrum of 2m (600 MHz, DMSO)
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Figure S72. 1'B{H} NMR spectrum of 2m (600 MHz, DMSO)
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Figure S73. 13C NMR spectrum of 2m (400 MHz, DMSO)
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Figure S75. 'H{B} NMR spectrum of 2n (400 MHz, DMSO)
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Figure S77. 'B{H} NMR spectrum of 2n (400 MHz, DMSO)
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Figure S78. 13C NMR spectrum of 2n (400 MHz, DMSO)
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Figure S80. *H{B} NMR spectrum of 20 (400 MHz, DMSO)
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Figure S82. 1'B{H} NMR spectrum of 20 (400 MHz, DMSO)

S63



2021-9

™0 o™ o oy @ «©

135-DMS0-C wom w w = ©) o~
[ e] — o @ o — a
I3 o o 88 5 5
' I | N |

< ﬁ NHz+BH;
150 180 170 160 150 140 130 120 110 100 90 30 70 60 50 40 30 20
£1 (ppm)
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Figure S85. 'H{B} NMR spectrum of 2p (600 MHz, DMSO)
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Figure S87. 1'B{H} NMR spectrum of 2p (600 MHz, DMSO)

S66



chenxuenian

OOOOMNONOWOIND OLW
73113 P S i ©
c U3 € 04 0000 P~ [~ [~ O O ™
DI NN NN Y o™
dmso PR R LR e}
CIOCFD DMSD (D:\date} ZXM 11 gy gt — |
L]
NH,*BHs
|
r T T T T T T T T T T T T T T T T
0 17 180 150 140 130 120 110 100 90 50 0 &0 50 w 30 20 10

£1 (ppm}
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Figure S90. 'H{B} NMR spectrum of 2q (400 MHz, DMSO)
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Figure S92. 1'B{H} NMR spectrum of 2q (400 MHz, DMSO)
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Figure S95. 'H{B} NMR spectrum of 2r (400 MHz, DMSO)
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Figure S96. B NMR spectrum of 2r (400 MHz, DMSO)
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Figure S97. B{H} NMR spectrum of 2r (400 MHz, DMSO)
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Figure S100. *H{B} NMR spectrum of 2s (400 MHz, DMSO)
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Figure S101. 1*B NMR spectrum of 2s (400 MHz, DMSO)
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Figure S102. “*B{H} NMR spectrum of 2s (400 MHz, DMSO)
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Figure S103. 13C NMR spectrum of 2r (400 MHz, DMSO)
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Figure S105. *H{B} NMR spectrum of 2t (400 MHz, DMSO)
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Figure S107. *H{B} NMR spectrum of 2t (400 MHz, DMSO)
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Figure S110. *H{B} NMR spectrum of 2u (600 MHz, DMSO)
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Figure S113. 3C NMR spectrum of 2u (600 MHz, DMSO)
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Figure S115. *H{B} NMR spectrum of 2v (400 MHz, DMSO)
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Figure S117. *'B{H} NMR spectrum of 2v (400 MHz, DMSO)
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Figure S118. **C NMR spectrum of 2v (400 MHz, DMSO)
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Figure S119. *H NMR spectrum of 2w (400 MHz, DMSO)
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Figure S120. *H{B} NMR spectrum of 2w (400 MHz, DMSO)
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Figure S122. 'B{H} NMR spectrum of 2w (400 MHz, DMSO)
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Figure S123. 13C NMR spectrum of 2w (400 MHz, DMSO)
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Figure S124. *H NMR spectrum of 2x (400 MHz, DMSO)
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Figure S125. *H{B} NMR spectrum of 2x (400 MHz, DMSO)
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Figure S126. 1'B NMR spectrum of 2x (400 MHz, DMSO)
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Figure S127. 'B{H} NMR spectrum of 2x (400 MHz, DMSO)
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Figure S128. 1*C NMR spectrum of 2x (400 MHz, DMSO)
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Figure S129. 'H NMR spectrum of 2y (400 MHz, DMSO)
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Figure S130. *H{B} NMR spectrum of 2y (400 MHz, DMSO)
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Figure S132. *'B{H} NMR spectrum of 2y (400 MHz, DMSO)
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Figure S133. 13C NMR spectrum of 2y (400 MHz, DMSO)
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Figure S134. 'H NMR spectrum of 3a (400 MHz, DMSO)
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Figure S135. 3C NMR spectrum of 3a (400 MHz, DMSO)
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Figure S137. 3C NMR spectrum of 3b (400 MHz, CDCls)
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Figure S138. *H NMR spectrum of 3¢ (400 MHz, CDCls)
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Figure S139. 3C NMR spectrum of 3¢ (400 MHz, CDCls)
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Figure S140. *H NMR spectrum of 4a (400 MHz, CDCls)
20211115p jm—2 o] [= ol
ph~CHZ-NH-CHZ-Ph <t oo E
e S &8% o
- — 0w
| N |
N
H
r T T T T T T T T T T T T T T T
170 160 130 140 130 120 110 100 a0 B0 70 &0 a0 40 20 20 10
f1 (ppm)

Figure S141. 3CNMR spectrum of 4a (400 MHz, CDCls)
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Figure S142. 'H NMR spectrum of 4b (400 MHz, CDCls)
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Figure S143. 3C NMR spectrum of 4b (400 MHz, CDCls)
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Figure S144. 'H NMR spectrum of 4c (400 MHz, CDCls)
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Figure S145. 3C NMR spectrum of 4c¢ (400 MHz, CDCls)
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