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Table S1.

Catalytic hydrogenation of nitrile over a series of reported

catalysts.

Catalyst Reaction Condition Con(%) | Sel(%) | Runs | Ref.

Ni/SiC 1 mmol (substrate), methanol (20 mL), | 99 85 5 !
100 mg (catalyst), 2MPa H,, 150°C, 2h

Ni3P/SiO, 8 mmol (substrate), methanol (30 mL), | 100 100 2
methanol-ammonia solution (10 mL,
NH;: 7M), 25 mg (catalyst), 4 MPa H,,
130°C,3 h

Ni/SiO, 0.12 mol L™! (substrate), ethanol (150 | 100 77.3 18h 3
mL),1 g(catalyst), 1.3 MPa H,, 100°C

P-MOL3Rh 0.2 mmol (substrate), THF (1 mL), Yield=74% 4

0.2mol% (catalyst), 5 MPa H,, 100°C,
72 h

Ni-1.5Re/Si0O, 0.11g (substrate), CH;0H (4.5 mL), | >99 >99 1300h | 3
0.05g (catalyst), NH3-H,O (0.5 mL),
1.0 MPa H,, 120°C, 1.5h
Cu@AmHMSIiO, | Immol (substrate), methanol (2 mL), | 100 96 5 6
@C 20mg (catalyst), 0.2 g ammonia borane,
60°C, 0.5h
Cu@NC-ZrO,— Immol (substrate), methanol (2 mL), | 95 100 5 7
600 20mg (catalyst), 0.1 g ammonia borane,
60°C, 3h
nano-Ni;C/AL,O; | 0.1 mol% Ni, 2-propanol, NHj3 aq., 4.5 | Yield=90% 3 8
MPa H,, 150°C, 40 h
Ni-NPs@SiO,- 10 mmol (substrate), MeOH(40 mL), | >99 87 8 9
500 320mg (catalyst, 4.8 mol% Ni), 3.5
MPa H,, 0.5MPa NHj;, 60°C, 20 h
Pd,/ND@G 0.5mmol(substrate), methanol (10 mL), | >99 >98 10
10mg (catalyst), 3mmol ammonia
borane(0.1 MPa), 40°C, 0.5h
Co,P NR/HT 0.5mmol(substrate), NH; aq(1.2 mL), | Yield=93% 5 1
2-propanol (3.0 mL), 2.5 mol % Co,4.0
MPa H,, 130°C, 1 h
MC/Ni Immol(substrate), MeOH (10 mL),NH; | 100 >99 |6 12
* H,O (36 wt.%, 200 mL, 2.8 mmol),
20mg (catalyst), 0.25 MPa H,, 80°C, 6h
Pd-Cug s/Fe;04 Immol(substrate), methanol (2 mL), 10 | >99 95 5 13
wt% of substrate (catalyst), 3mmol
ammonia borane, 40°C, 1.5h
Pd0.6Ni@S-1 0.5mmol(substrate), methanol (2 mL), | >99 92 14
5 mg (catalyst), 80°C, 2 bar H,, 2 h
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Ni/NiO@C-600- | 5 mmol(substrate), methanol-ammonia | >99 98 10 This
200-1-H,O solution (5 mL, NHj3: 2 M), 10 mg work

(catalyst), 1 MPa H,, 120 °C, 4 h
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Table S2.

The conversion and selectivity of phenethylamine over different catalysts for the
hydrogenation of phenylacetonitrile. Reaction conditions: 10 mg catalyst, 5 mmol

substrate material, 5 mL ammonia methanol solution (2M), 40 bar H,, 4 h, 90°C.

Entry Catalyst Con.(%) Sel.(%)
1 Ni@C-600-H,0 0 0
2 Ni/NiO@C-600-200-1-H,O 91.36 92.23

Fig. SI SEM images of Ni@C-600-H,O (a), Ni/NiO@C-600-200-1-H,O (b).

Ni/NiO@C-600-200-1-H,0 C1s

C=C/C-C

0-C=0 C-0
288.9 286.5

Intensity(a.u.)

200 285 280
Binding Energy(eV)

Fig. S2  C Is spectrum of Ni/NiO@C-600-200-1-H,O.
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NMR and GCMS spectra
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1#2559 RT:8.74 AV:1 NL: 6.67E8
T: + c EI Full ms [10.00-400.00]
30.07
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2#2555 RT:8.72 AV:1 NL: 6.80E8

T: + c EI Full ms [10.00-400.00]
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3#2518 RT: 860 AV:1 NL: 7.09E8
T: + c EI Full ms [10.00-400.00]
30.07
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60

260

T Tt e
120 180 40 300

NH,

-

RT: 0.00 - 34.09

Relative Abundance R
3,880 808.8.8,.5,8.8,.2,.8.3,8,.8.8,.8.8.8

0.34

12.33 NL:
1.61E9
TIC MS 11

NH,

12.99

23.05

2
21.08

227 32.78

4.18 467 679
T

T T T
4 6 8

7.12 758 10,08 10.27 11.40 13.33 14.88 1589 1689
T T T T
12 14

263
19.17 [\ 2354 24.97 26.33 2766 28.77 30.19 3142
T T T T

26 28 30

T
2

T T
32

T
18

Time (min)

T T T
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11#3615 RT: 12.33 AV:1 NL: 4.72E8
T: + c EI Full ms [10.00-400.00]

Relative Abundance R
o S F B 8 8 80 8, 80,80.8.8.8.8,.8.,8.,.8.,8. 8.8

o

S~ NN @ oW s s

28.09 39.07

122

\ NH2

O

121.10

Exact mass: 151.100
CAS: 55-81-2

77.06
91.10

10700 || 12315

51.06 65.07

92,12
‘\ 225

13

UL
60 80

02, 4
[ 2

120

181.13 196,14
T

207.02
T T
180

f
200
miz

17 24127 25525
LI S e I e B
240 260

281.09 29430 306.02 326.89
i S LA e o S i

T
280 300 320

355,97 373.06 387.35
L S R B S R

360 380

t
100 220 340

NH,

RT: 0.00 - 34.11

Relative Abundance R
Bt 8 8 4 805,80, 80.8..8.5,.3.8,.8.8.8.8

o

P T R O

£1 (ppm)

12.23 NL:
1.45E9
TIC MS 12

NH,

2282

2263

005 1139
)\ |

1494 1570 4671 1874 2022 20.75
T

T
2

215 2:27 249 466 531 679 7.11 8.16
U i

1 2446 2582 2640 2866 29.53
T T

T
24 26 28

30.75 3163 3274
T
32

L A
12 14

T
16

T T
20

T
34

4 6 8 10

U
18 30

Time (min)
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12#3587 RT: 1223 AV:1 NL: 443E8
T: + c EI Full ms [10.00-400.00]
30.07

® ® © © 2
hig

~

12212 N H2

~

@

@

o

Exact mass: 151.100
CAS: 2039-67-0

NoWw oW A A

Relative Abundance
o S F B 88 80 80 80,80.80.8.8.8.,8.,8.,8.,.8.,. 8.

91.11

77.07 2111
7808 . 151.11
107.09 || 12314

65.06
39,08 51.05 ‘ ‘
(1

L UL wh\ww\
20 40 60 80 100 120 140

28.08 93.13

181.19, 207.08 22512 240.55 255.21
L R S A e e S A e R S

1 5
180 200 220 240 260 280 300 320
miz

280.85 303.05 311.21 321.36 34121 35523 374.39 39152
SR S L A s s e
340 360 380

14

NH,

1 (ppm)

RT: 0.00 - 34.11

11.83 NL:
1.54E9
TIC MS 13

® ® © © 2
T

Relative Abundance
o dnfn dn 8 8 8, 805,808,888 .3,.8.,.5.8..8.,

NH, o

~

@

@

o

IS

IS

@

I

n

n

2230

22,63

067 227 339 467 536 13.20 15.37 16.24 18.74 2021 21.70 | | 2461 2478 27.78 28.73 29.95 30.75 32.72
T T (LA s A At T LA R I e

T T T T
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Time (min)

6.95 817 1013 10.70
T T
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13 #3468 RT: 11.83 AV: 1 NL: 4.03E8
T: + c EI Full ms [10.00-400.00]

2 2 N N @ ® ©w © 3
hid

o

Relative Abundance
o S F B 88 80 80 80,80.80.8.8.8.,8.,8.,8.,.8.,. 8.

28.07

10

107.08

123.14

NH,

Exact mass: 151.100
CAS: 2045-79-6

225

15,08
T

20 60

15

151
135‘.13
T

T
140

14
153,19 181.18 196,13
llap iy =

207.06
i T S
160 180

200
miz

15 24121
T
240

25517 27215 286.26 295.11
L L R i
280

Tt
220

300

P ey
260 320 340 360

)_/_NHz

32494 34119 355.14 36579
T

392.28

RT: 0.00 - 34.12

§.5

©

F

Relative Abundance
o dnfn dn 8 8 8, 805,808,888 .3,.8.,.5.8..8.,

o

P T R O

NH,

8.71

£1 (ppm)

12.97

2024

13.27

18.16
| 1835

17.00 2043

NL:
1.13E9
TIC MS 15

2 4

131 222 309 488 570 679 8.35_ |
LA M M B T
6

8

2263
| 2284 2479 2499 28.73 29.37
T T

28

30.23 31.10 3227
T T
30 32

T
18
Time (min)

20 22 24 26
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15 #2637 RT:9.00 AV:1 NL:573E8
T: + c EI Full ms [10.00-400.00]

2 2 N N @ ® ©w © 3
hid

o

Relative Abundance
o S F B 88 80 80 80,80.80.8.8.8.,8.,8.,8.,.8.,. 8.

30.07

F

Exact mass: 189.077
CAS: 52516-30-0

109.08
28.09 19908 47012
o

NH,

16

3908 5106 %306 7506 I ‘
O TR TN TSR R | T T RN |
L UL UL L L UL L P L T T T T

9110 119.06
140.10
2710 | 190.14 20598 22314
T T LI S B B B Tt
20 40 60 80 100 120 140 160 180 200 220 240 260

280
miz

NH,
H,N

300

249.07 267.15 281.06 311,64 319.29
(R LI S B e S S T

T
320

T
340

360

348.32 356.79 384.35 395.00
LI e e e s

380

RT: 0.00

2 9 N N @ ® o © 8
hg

o

Relative Abundance
o dnfn dn 8 8 8, 805,808,888 .3.,.8.,.8.8..8.,

£1 (ppm)

-34.10

14.02

NH,
H,N

13.05

12.98

11.85

8.03 14.16

9.78

NL:
9.79E8
TIC MS 16

16.76 2263
027 221 292 446 5.36 6.31 6.79 11.78 k 17.67 20.21 21.07 )
T T i (LA s T T T
2 4 6 8 10 12 14 16 18 20 22 24

Time (min)

2445 2545
T 7

26

27.30 2756 29.34 3046 3193 32.87
AL B A E T

28

30

32

34
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16 #3829 RT: 13.05 AV: 1 NL: 2.42E8
T: + c EI Full ms [10.00-400.00]

2 2 N N @ ® ©w © 3
hid

o

NoWw oW A A

Relative Abundance
o S F B 88 80 80 80,80.80.8.8.8.,8.,8.,8.,.8.,. 8.

30.06

28.06 | 39.07 51.06 65.07

77.01

106.08

107.11

7910
108.12

118.12
1l

‘ 90.08 [

NH,
HoN

Exact mass: 136.100
CAS: 13472-00-9

136.13

N B

LI R e
20 40 60

—
-

.
I
80 100

Tt
120

13716 168.17
LI R N

193.12 207.09
T L S
140 160

T
180 200
miz

T Tt
220 240 260

NH

280

235.09 24598 267.07 281.05 298.20 313.23
I gt S S S

300

T
320

340

328.31 343.24 354.99
LA S B e

360

38168 391.28
P
380

RT: 0.00 - 34.11

2 9 N N @ ® © © 8
hg

o

Relative Abundance
dnfn dn 8 8 8, 805,808,888 .3.,.8.,.5.8..8.,

5.35

10.23

NH,

679 8.16 8.83 9.95

10.87
T

£1 (ppm)

12.98

20.75

14.88

NL:
1.76E9
TIC MS 17

4.03
T

2 4

6

8 10

11.16 1577 1874 20.21 Lm o7 2458 2303
T AL A

T T
12 14 16 18 20 22 24
Time (min)

14.25
: I
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17 #2999 RT: 10.23 AV: 1 NL: 3.73E8
T: + c EI Full ms [10.00-400.00]

Relative Abundance R
o f B 808080, 5,8,8,.8.8,.8,.8.,8..8,.8.8.8.8

28,07

06

NH,

117.09

Exact mass: 135.105
CAS: 2038-57-5

06

65.06 92.13

119.15
1.06 78.09 103.09

181.15 226 25280 26525 28123 28892 320.85 329.19 34540 355.12 372.31 390.89

20

18

77,07
35.16
‘ | 14816 167.13
P

w““”“”“”
80 100 120 140 160

‘\L‘\

Ll 207.13
| =
60

T
200
miz

24
t T T Tt

5
9.0’
‘ 63.05
| ‘H\H‘ |
i 2
40 220

Tt |
180 240 260 280 300 320 340 360 380

HoN

A

RT: 0.00 - 34.12

Relative Abundance R
3,880 808,.8.8,.5,8.8,.2,.8.3,8.8.8,8.8.8

£1 (ppm)

1243 NL:
1.38E9
TIC MS 18

H,N

12.99

23.71

2262

6.77 858 1019 1217 9 1489 1642 17.07 1875 2021 21.07 |

2413
I}

5.61 30.08 31.75 32.38

0.55
T

221 342 431
N e
2 4

13.1 26.21
T T

26

28.76 2935
;
28

12

22

T
24

T T T T T
6 10 30 32
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18 #3645 RT: 1243 AV:1 NL: 2.22E8
T: + c EI Full ms [10.00-400.00]

Relative Abundance
b»mmmmws‘mmmw%
h

w

65.07

o P F B b8 0 80 80,80, 8,.8.8.8.,3.,8.,.8.,.8.. 8.

20

60 80

150.09
151.12 H2N O>
121.08
09
135.09
15214
! i ‘ ’,153-12 185.11 207.11 21533 233.16 255.04 281.29 308.17  326.25 34091 354.42 379.14 387.42
L L L DL L DL L S L DL L L DL L L DL L L DL L LD DL L L D L L DL S
100 120 140 160 180 200 220 24 260 280 300 320 340 360 380

miz
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