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Figure S1. Powder XRD patterns of MOF 1: (a) as-synthesized, (b) simulated.
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Figure S2. Structure diagram of MOF 2(Chem. Mater.,2001, 13, 4387-4392), and

powder XRD patterns of MOF2: (a) simulated, (b) as-synthesized.
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Figure S3.TGA curves of the as-synthesized MOFs: (a) MOF 2, (b) MOF 1.



@ /
(b) ,_//\
(©
(@)
© T~

100 EIEII] 3I.:II] 4IZ.II] EI:'II]
Temperature(°C)

Intensity {a.u.)

Figure S4. CO,-TPD profiles of Co/C-Nx materials:(a) Co/C-N500, (b) Co/C-N600,

(c) Co/C-N700, (d) Co/C-N800, and (e) Co/C-N900.
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FigureS5.Powder XRD patterns of (a) Co/C-N700, and (b) Co/C700.



Figure S6.TEM image of Co/C-N900.
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Figure S7.TEM images and size distribution of Co/C-N500 (a), Co/C-N600 (b),
Co/C-N800 (c), and Co/C-N900 (d).
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Figure S8.Co2p spectra of Co/C-N500 (a), Co/C-N600 (b), Co/C-N700 (c),
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Co/C-N800 (d), and Co/C-N900 (e).



Intensity (a.u.)

774 776 778 780 782 784 786 788
Binding Energy (eV)

Figure S9. Co2ps/, spectra of Co/C-N700.
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Figure S10. Powder XRD of C-N700.
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Figure S11.Magnetic separation of the Co/C-N700 catalyst after reaction.
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Figure S12.Powder XRD patterns of (a) Co/C-N700, (b) recycled Co/C-N700 before
the Hareduction treatment, and (c) recycled Co/C-N700 after the Hjreduction

treatment, respectively.
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Figure S13. TEM images and size distribution of recycled Co/C-N700 after H,

reduction treatment.



Table S1.Reusability of the Co/C-N700 catalyst without H, reduction.

Use 1st 2nd 3rd 4th 5th
Yield(%) 98 80 67 65 64

Reaction conditions: 1a(0.5 mmol), Co/C-N700 (10 mol% Co), H,O (2 mL), air (1 bar), 110 <C,

48 h.



Table S2. Recovery and reuse of the Co/C-N700 catalyst after H, reduction.

Use 1st 2nd 3rd 4th 5th

Yield(%) 98 99 97 98 98

Reaction conditions: 1a (0.5 mmol), Co/C-N700 (10 mol% Co), H,O (2 mL), air (1 bar), 110 <C,

48 h.



Spectra data for the products

Q acetophenone (2a)
'H NMR (400 MHz, CDCl3) $=7.95 (d, J = 7.6 Hz, 2H), 7.56 (t, J = 7.2
Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 2.60 (s, 3H). **C NMR (100 MHz,
CDCls) $=198.07, 137.05, 133.01, 128.48, 128.21, 26.49. GC-MS (El): found:
120(M™), calcd for CgHgO (M™): 120.2.

o) 1-(p-tolyl)ethanone (2b)
'H NMR (400 MHz, CDCls) $=7.83 (d, J = 6.6 Hz, 2H), 7.22 (d, J =
7.2 Hz, 2H), 2.53 (d, J = 2.8 Hz, 3H), 2.37 (s, 3H). *C NMR (100
MHz, CDCl3) 6=197.45, 143.55, 134.45, 128.96, 128.16, 26.17, 21.30. GC-MS (EI):
found: 134(M™), calcd for CgH100 (M™): 134.2.

o 1-(4-aminophenyl)ethanone (2c)
'H NMR (400 MHz, CDCl;) 5=7.80 (d, J = 8.0 Hz, 2H), 6.64 (d, J
HoN = 8.2 Hz, 2H), 4.17 (s, 2H), 2.50 (s, 3H). *C NMR (100 MHz,

CDCI3) 6=196.49, 151.16, 130.76, 127.79, 113.68, 26.02. GC-MS (El): found:
135(M"), calcd for C;H;NO (M™): 135.2.

o 1-(4-fluorophenyl)ethanone (2d)
'H NMR (400 MHz, CDCls) 3=7.94-7.90 (m, 2H), 7.24-7.19 (m,
F 2H), 2.58 (s, 3H). *C NMR (100 MHz, CDCls) $=196.88, 167.71,
165.15, 132.93, 132.91, 132.18, 132.08, 116.36, 116.13, 27.81. GC-MS (EI): found:
138(M™), calcd for CgH,FO (M™): 138.1.

o 1-(4-chlorophenyl)ethanone (2e)
/©)‘\ 'H NMR (400 MHz, CDCl3) $=7.89 (d, J = 8.2 Hz, 2H), 7.42 (d, J
cl = 8.2 Hz, 2H), 2.58 (s, 3H). *C NMR (100 MHz, CDCls) §=196.70,

139.44, 135.34, 129.62, 128.78, 26.43. GC-MS (EIl): found: 154(M™), calcd for



C8H7C|O (M+)Z 154.6.

o 1-(4-bromophenyl)ethanone (2f)

/©)\ '"H NMR (400 MHz, CDCl3) =7.82 (d, J = 8.4 Hz, 2H), 7.61 (d, J
Br = 8.4 Hz, 2H), 2.59 (s, 3H). *C NMR (100 MHz, CDCl3) §=197.00,
135.83, 131.88, 129.82, 128.29, 26.50. GC-MS (El): found: 199(M*), calcd for
CgH;BrO (M*): 199.0.

o 1-(4-nitrophenyl)ethanone (29g)

/@* 'H NMR (400 MHz, CDCl3) =8.32 (d, J = 7.6 Hz, 2H), 8.12 (d, J
02N = 8.6 Hz, 2H), 2.68 (s, 3H). *C NMR (100 MHz, CDCls)
6=196.27, 150.39, 141.43, 129.29, 123.85, 26.95. GC-MS (El): found: 165(M"), calcd
for CgH;NO3 (M"): 165.2.

o benzophenone (2h)
'"H NMR (400 MHz, CDCl3) 8=7.80 (d, J = 7.4 Hz, 4H), 7.59 (t, J
= 7.4 Hz, 2H), 7.48 (t, J = 7.6 Hz, 4H). *C NMR (100 MHz,
CDCls) $=196.74, 137.59, 132.38, 130.03, 128.25. GC-MS (El): found: 182(M™),
calcd for Cy3H100 (M™): 182.2.

O o 1-(naphthalen-1-yl)ethanone (2i)
O 'H NMR (400 MHz, CDCls) $=8.74 (d, J = 8.6 Hz, 1H), 7.97 — 7.80
(m, 3H), 7.61 — 7.53 (m, 1H), 7.51 -7.42 (m, 2H), 2.69 (s, 3H). °C
NMR (100 MHz, CDCl3) $=201.67, 135.30, 133.86, 132.90, 130.03, 128.57, 128.29,
127.92, 126.31, 125.90, 124.21, 29.82. GC-MS (EI): found: 170(M"), calcd for
C12H100 (M) 170.2.

9| 2,3-dihydro-1H-inden-1-one (2j)

©:l§ 'H NMR (400 MHz, CDCl3) 8=7.76 (d, J = 7.6 Hz, 1H), 7.59 (t, J = 7.8



Hz, 1H), 7.48 (d, J = 7.6 Hz, 1H), 7.37 (t, J = 7.4 Hz, 1H), 3.19 — 3.07 (m, 2H), 2.74 —
2.62 (m, 2H). *C NMR (100 MHz, CDCls) $=207.04, 155.13, 137.08, 134.56, 127.26,
126.67, 123.70, 36.19, 25.78. GC-MS (El): found: 132(M*), calcd for CoHgO (M*):
132.2.

o 1-phenylprop-2-en-1-one (2Kk)
w '"H NMR (400 MHz, CDCls3) 6=7.94 (d, J = 7.6 Hz, 2H), 7.55 -7.51 (m,
1H), 7.46 (t, J = 7.8 Hz, 2H), 7.18 -7.13 (m, 1H), 6.44 (d, J = 17.6 Hz,
1H), 5.92 (d, J = 10.9 Hz, 1H). *C NMR (100 MHz, CDCl;) $=190.64, 136.87,

132.27, 131.55, 129.97, 128.48, 128.44. GC-MS (EI): found: 132(M"), calcd for
CgHgO (M+)Z 132.2.

hexan-2-one (2m)

'H NMR (400 MHz, CDCl3) =2.42 (t, J = 7.4 Hz, 2H), 2.13 (s, 3H),
1.60 — 1.52 (m, 2H), 1.35 — 1.29 (m, 2H), 0.91 (t, J = 7.4 Hz, 3H). *C NMR (100
MHz, CDCls) $=209.20, 43.41, 29.71, 25.88, 22.20, 13.72. GC-MS (EIl): found:
100(M™), calcd for CgH1,0 (M™): 100.2.

‘)‘T\/\/\/’ octan-2-one (2n)

'H NMR (400 MHz, CDCl3) $=2.42 (t, J = 7.4 Hz, 2H), 2.13 (s,
3H), 1.60-1.53 (m, 2H), 1.33 — 1.28 (m, 6H), 0.88 (t, J = 6.8 Hz, 3H). **C NMR (100

MHz, CDCl3) 6=209.21, 43.72, 31.51, 29.71, 28.77, 23.76, 22.40, 13.91. GC-MS
(E1): found: 128(M"), calcd for CgH160 (M™): 128.2.

cyclohexanone (20)

'H NMR (400 MHz, CDCl3) $=2.34 (t, J = 6.6 Hz, 4H), 1.90 — 1.84 (m, 4H),

1.75 — 1.70 (m, 2H). *C NMR (100 MHz, CDCls) §=211.98, 41.85, 26.90,
24.88. GC-MS (EI): found: 98(M™), calcd for CgH100 (M™): 98.1.



benzaldehyde (2p)
'H NMR (400 MHz, CDCl3) $=10.02 (s, 1H), 7.88 (d, J = 7.4 Hz, 2H),

7.63 (t, J = 7.4 Hz, 1H), 7.53(t, J = 7.4 Hz, 2H).°C NMR (100 MHz, CDCls)
§=192.43, 136.32, 134.42, 129.69, 128.93. GC-MS (El): found: 106(M"), calcd for
C7H60 (M+)Z 106.1.

/@Ao 4-methylbenzaldehyde (2q)
'H NMR (400 MHz, CDCls) $=9.95 (s, 1H), 7.77 (d, J = 7.8 Hz, 2H),

7.32 (d, J = 7.8 Hz, 2H), 2.43 (s, 3H)."*C NMR (100 MHz, CDCl3) $=191.98, 145.50,
134.13, 129.79, 129.64, 21.79. GC-MS (EI): found: 120(M"), calcd for CgHgO (M™):

120.2.
/@Ao 4-chlorobenzaldehyde (2r)
cl 'H NMR (400 MHz, CDCls) 8=9.99 (s, 1H), 7.83 (d, J = 8.2 Hz,

2H), 7.52 (d, J = 8.2 Hz, 2H)."*C NMR (100 MHz, CDCl3) =190.87, 140.98, 134.73,
130.91, 129.47. GC-MS (EI): found: 140(M*), calcd for C;HsCIO (M*): 140.6.

o
O,N

2

4-nitrobenzaldehyde (2s)
'H NMR (400 MHz, CDCls) =10.17 (s, 1H), 8.40 (d, J = 8.6 Hz,

2H), 8.08 (d, J = 8.6 Hz, 2H).**C NMR (100 MHz, CDCls) $=190.24, 146.87, 140.05,
130.47, 124.31. GC-MS (EI): found: 151(M"), calcd for C;HsNO3z (M*): 151.1.

(ﬁ/\, nicotinaldehyde (2t)
i 'H NMR (400 MHz, CDCl3) §=10.02 (s, 1H), 8.99 (s, 1H), 8.74 (d, J =

7.8 Hz, 1H), 8.01 (d, J = 5.0 Hz, 1H), 7.44-7.40 (m, 1H). **C NMR (100 MHz, CDCl5)
8=192.16, 156.38, 150.25, 137.81, 134.99, 123.15. GC-MS (EIl): found: 107(M"),
calcd for CsHsNO (M™): 107.1.
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