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1. Supporting Figures

Figure S1. TEM images of the Co/mNC-500 sample.
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Figure S2. (a-c) TEM images and (d) particle size distribution of the Co/mNC-600
sample. (¢) TEM image and (f) particle size distribution of the Co/mNC-400 sample.
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Figure S3. XRD patterns of the Co/mNC-500 sample and standard PDF data of Co?, CoO,
and Co30;,.
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Figure S4. XRD patterns of Co/mNC-500 and Co/mNC-500-Air-x min.
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Figure S5. Water contact angle tests for (a) Co/mNC-400, (b) Co/mNC-500, and (c)
Co/mNC-600 catalysts.



Figure S6. Photographs of substrates and catalysts in (a-c) water and (d-f) MeOH.
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Figure S7. Temperature and time course of the catalytic transfer hydrogenation
between nitrobenzene and 1,2,3,4-tetrahydroquinoline. Conditions: nitrobenzene (0.4
mmol), 1,2,3,4-tetrahydroquinoline (0.6 mmol), catalyst (20 mg), solvent (10 mL), N,
(1 Mpa), 24 h.
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Figure S8. Recycled tests for the Co/mNC-500 catalyst. Conditions: nitrobenzene (0.4
mmol), 1,2,3,4-tetrahydroquinoline (0.6 mmol), catalyst (20 mg), solvent (10 mL), N,
(1 Mpa), 8 h.
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Figure S9. Conditions: nitrobenzene (0.4 mmol), 2-ethyl-1,2,3,4-tetrahydroquinoline
(0.6 mmol), catalyst (20 mg), solvent (10 mL), N, (1 Mpa), 160 °C, 8 h.
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Figure S10. GC-MS spectrum of the intermediate generated from the catalytic transfer
hydrogenation between nitrobenzene and 1,2,3,4-tetrahydroisoquinoline.



2. Supporting Tables

Table S1. Elemental analysis of Co/mNC-400, Co/mNC-500, and Co/mNC-600.2

Catalyst C N (0] Co? Co® Co®
wt%) (wt%) (wt%) (wt%) (wt%) (wt%)

Co/mNC-400 71.45 5.16 17.14 6.09 11.30 12.40
Co/mNC-500 76.84 4.67 10.22 8.27 14.08 13.62
Co/mNC-600 77.78 3.36 9.10 9.75 21.06 15.60

2 Elemental analysis by XPS.
b Elemental analysis by ICP-AES.
¢ Theoretical composition calculated from the recipe.



Table S2. Pore structure of Co/mNC-500 and Co/mNC-600.

Catalvst SgET Pore Volume Pore Size
Y (m/g) (cm/g) (nm)
Co/mNC-500 532.93 0.48 3.62

Co/mNC-600 616.89 0.65 0.52




Table S3. Control experiment of the catalytic transfer hydrogenation between
nitrobenzene and 1,2,3,4-tetrahydroquinoline.

* N catalyst @ * (:(Nj + 2H,0
H
A B

a b

Yield of a Yield of b

Entry Catalyst (%) (%)
1 Co/mNC-500 36 43
2 C0304/mNC-Air-30 min 34 39
3 Co0304/mNC-Air-60 min 26 31
4 C0304/mNC-Air-120 min 20 20
5 C0304/mNC-Air-585 min 0 0

Reaction conditions: nitrobenzene (0.4 mmol), 1,2,3,4-tetrahydroquinoline (0.6 mmol),
Catalyst (20 mg), H,O (10 mL), N, (1 Mpa), 4 h, 160 °C.



Table S4. Analysis on the content of Co® species based on XPS data.?

Catalyst Co (at.%) Co’ (at.%) Co’ 2p;;; (at.%) Co’ 2py; (at.%)

Co/mNC-400 1.37 0.64 0.49 0.15
Co/mNC-500 1.87 1.07 0.82 0.25
Co/mNC-600 2.22 0.88 0.61 0.27




Table S5. Optimization of solvent for catalytic transfer hydrogenation between
nitrobenzene and 1,2,3,4-tetrahydroquinoline.?

NO; N, NH, X
+ — > + + 2H,0
N catalyst N/
H
A B a b

.of A .of B Yield of Yield of
Entry Solvent Con. o Con. o ield of a ield of b

(%) (%) (%) (%)
1 H,O 36 44 36 43
2 CH;0H 19 12 19 12
3 CH;CH,OH 9 6 9 6
4 Toluene 9 6 5 6
5 THF 7 6 6 6
6 CH;CN 7 18 7 18
7 DMF 8 9 8 9

aReaction conditions: nitrobenzene (0.4 mmol), 1,2,3,4-tetrahydroquinoline (0.6
mmol), Co/mNC-500 (20 mg), solvent (10 mL), N, (1 Mpa), 160 °C, 4 h.



Table S6. Activity data of catalytic transfer hydrogenation between nitrobenzene and

1,2,3,4-tetrahydroquinoline at different temperatures.?

NO; N, NH, X
+ — > + + 2H,0
N catalyst N,
H
A B a b

Entry Temperature Con.of A Con.of B Yieldofa Yield of b
O (%) (%) (%) (%)
1 120 9 36 9 36
2 130 65 68 65 68
3 140 71 70 70 70
4 150 75 87 75 85
5 160 91 96 91 96

aReaction conditions: nitrobenzene (0.4 mmol), 1,2,3,4-tetrahydroquinoline (0.6
mmol), Co/mNC-500 (20 mg), H,O (10 mL), N, (1 Mpa), 24 h.



Table S7. Activity data of catalytic transfer hydrogenation between nitrobenzene and
1,2,3,4-tetrahydroquinoline over reaction time.?

NO, N, NH, X
+ — > + + 2H,0
N catalyst N,
H
A B a b

Con. of A Con.of B Yieldofa Yieldofb

Entry Time (h)

(%) (%) (%) (%)
1 0.5 15 16 15 16
2 1 19 20 19 20
3 2 30 32 30 32
4 4 36 44 36 43
5 8 62 63 62 63
6 16 83 83 78 81
7 24 91 96 91 96

aReaction conditions: nitrobenzene (0.4 mmol), 1,2,3,4-tetrahydroquinoline (0.6
mmol), Co/mNC-500 (20 mg), H,O (10 mL), N, (1 Mpa), 160 °C.



Table S8. The results of reduction of nitrobenzene and dehydrogenation of
1,2,3,4-tetrahydroquinoline?

Entry Substrate Product Atomsphere Y(a) (%) Y(b) (%)

1 ®f N 9 M H, 95 95
2 @fNj e N, 1 1
H

aReaction conditions: 0.4 mmol of nitrobenzene, 0.6mmol 1,2,3,4-tetrahydroquinoline,
Co/mNC catalyst (20 mg), 160 °C, 24 h, solvent (10 mL);




Table S9. catalytic transfer hydrogenation performance between nitrobenzene and
1,2,3,4-tetrahydroquinoline in this work and previous studies.

NO, N, NH, X
+ —_— + + 2H,0
N catalyst i~
H N
A B

a b

Yield of a Yield of b

Ent Catalyst
ntry atalys %) %)
Co/mNC-500
la
(Catalyst in this work) o1 %6
Co-N-C-900
b
(Catalyst in Ref S1) 99 o8
3b Co/mNC-500 100 96
Ni@NCF-700 (50.13wt%)
40
(Catalyst in Ref S2) o7 %6
5¢ Co/mNC-500 71 65

a0ptimized conditions in this work: nitrobenzene (0.4 mmol), 1,2,3,4-
tetrahydroquinoline (0.6 mmol), Co/mNC-500 (20 mg), H,O (10 mL), N, (1 Mpa), 24
h, 160 °C;

bConditions in Ref. S1: nitrobenzene (0.125 mmol), 1,2,3,4-tetrahydroquinoline (0.188
mmol), Co/mNC-500 (50 mg), H,O (2 mL), N, (1 Mpa), 24 h, 145 °C;

°Conditions in Ref. S2: nitrobenzene (0.5 mmol), 1,2,3,4-tetrahydroquinoline (0.75
mmol), Co/mNC-500 (50 mg), H,O (2 mL), N, (1 Mpa) , 24 h, 145 °C.

Refer
[S1] D. Xu, R. R. Liu, J. F. Li, H. C. Zhao, J. T. Ma, Z. P. Dong, Appl. Catal. B, 2021,

299, 120681.
[S2] S. F. Pang, Y. J. Zhang, Q. Su, F. F. Liu, X. Xie, Z. Y. Duan, F. Zhou, P. Zhang, ;
Y. B. Wang, Green Chem., 2020, 22, 1996.



3. Supporting Mass Spectrometry
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3g: 1,4-Benzenediamine
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3i: 4-Fluoroaniline
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3m: 4-Bromoaniline

1004 171

NH,
Br

504
92

65

52 143
ul I.|||I I?.a.t?? L !|| 102 1 129 L, 156

T T T T T T T T T T T T T
10 20 30 40 K0 60 FO 80O 90 100 110 120 130 140 150 160 70 180
(Text File) Injection ID=3faB64f0a2d6493197acff8abB2f6733 Scan=3203 Scan Type=+ c El Full ms [50.00-300.00]

3n: 4-Aminobenzaldehyde

100 i
NH,
O~
50
121
77
53 g B9 ‘ ER 103
0 . . . Ayl L L . | | |||||. I.|| : ||!| .
20 0 40 50 60 70 80 ao 100 10 120 130

(Text File) Injection ID=ca4f1bfd235d4a4588 eeb30d40a64534 Scan=1228 Scan Type=+ c El Full ms [50.00-350.0(



30:4-Aminobenzonitrile

Gl 118
NH,
50+
91
64
3 ke 59.||L. Sitar L 2 | ‘ 129133

T T T & T T T T T T T T
40 50 80 70 80 0 100 110 120 130 140

(Text File} Injection ID=a163d5ffd6c447 1194 e1e0d943cf0113 Scan=3830 Scan Type=+ c El Full ms [50.00-300.00]

3p: 4-Aminoacetophenone

100 e

NH,

504 135

92

65

52 63 it 106
Ay allly Ly, Al | |

10 20 30 40 S0 860 70 80 90 100 110 120 130 140 150
(Text File) Injection ID=d912d8d513d2428da3c 07 e7dMbEa2f Scan=3982 Scan Type=+ ¢ El Full ms [50.00-200.00




3q: 2-Aminoacetophenone

100+ e
NH2 135
50
92
65
52 77 106 ‘ ‘
0 . . . il il L wylll | 129

10 20 30 40 S0 80 70 B0 B0 100 140 120 130 140 450
(Text File) Injection ID=303ed1fd7e1ed4db786a122d487 1e58fb Scan=3236 Scan Type=+ c El Full ms [50.00-300.01

3r: Ethyl para-aminobenzoate

100 =0
NH,

~0

50
1685
92
i 137
150

I 1| I . AN | i s A | |

40 50 80 70 80 90 100 410 120 430 140 450 160 470 180
(Text File) Injection ID=051266fd7 309416433017 dfb597002e Scan=4280 Scan Type=+ ¢ £l Full ms [50.00-300.00



3s: 1-aminonaphthalene
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4g: 5-Bromoisoquinoline
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