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Figure S1. (a—c) HRTEM images of Cu/Pyr-GDY at different scales; (d-f)
Aberration-corrected high-magnification high-angle annular dark-field scanning
transmission electron microscopy (HAADF-STEM) images of the as-prepared
Cu/Pyr-GDY ((f) Zoomed-in image from (e)); (g-i) HAADF-STEM elemental
mapping images of Cu/Pyr-GDY; (j) Raman spectrum of Cu/Pyr-GDY; (k) XPS
spectrum for C 1s of Cu/Pyr-GDY; (1) XPS spectrum for Cu 2p of Cu/Pyr-GDY.
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Figure S2. (a) N, adsorption—desorption isotherm of Cu/Pyr-GDY; (b) CO,

adsorption isotherm of Cu/Pyr-GDY; (c¢) Pore diameter of Cu/Pyr-GDY; (d) N,

adsorption—desorption isotherm of Ag/Pyr-GDY-5.3; (e) CO, adsorption isotherm of

Ag/Pyr-GDY-5.3. (f) Pore diameter of Ag/Pyr-GDY-5.3. (Before the experiment, the

powders of Cu/Pyr-GDY and Ag/Pyr-GDY-5.3 were heated at 120°C for 10 h.).

The difference of desorption curves for Cu/Pyr-GDY and Ag/Pyr-GDY-5.3

samples could be attributed to the existence of larger Ag nanoparticles in Ag/Pyr-

GDY-5.3, which makes the desorption of N, more difficult compared with that of

Cu/Pyr-GDY, thus Ag/Pyr-GDY-5.3 displays a desorption hysteresis. The pore size

distribution was determined by the density functional theory (DFT) calculation.
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Figure S3. (a) Aberration-corrected high-magnification high-angle annular dark-field
scanning transmission electron microscopy (HAADF-STEM) images of Ag/Pyr-
GDY-5.3; (b) histogram for the size distribution of Ag particles in Ag/Pyr-GDY-5.3;
(c) scanning transmission electron microscopy(STEM) images of Ag/Pyr-GDY-12.0
at various scales; (d) histogram for the size distribution of Ag particles in Ag/Pyr-
GDY-12.0; (e) scanning transmission electron microscopy(STEM) images of Ag/Pyr-
GDY-19.5 at various scales; (f) histogram for the size distribution of Ag particles in
Ag/Pyr-GDY-19.5.
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Figure S4. (a) XRD patterns of Cu/Pyr-GDY and Ag/Pyr-GDY-5.3; (b) Raman
spectra of Cu/Pyr-GDY and Ag/Pyr-GDY-5.3; (c) XPS pattern for C 1s of Ag/Pyr-
GDY-5.3; (d) XPS patterns for Ag 3d of Cu/Pyr-GDY and Ag/Pyr-GDY-5.3.

Catalyst Stability Test
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Catalyst stability test was performed to exclude the possibility of homogeneous Ag
species contributing to the catalytic performance. As shown in Figure S4, after the
reaction for 1 h, the catalyst Ag/Pyr-GDY-5.3 was filtered, and the clear filtrate was
stirred for another 1 h. It was found that the cycloaddition reaction completely
stopped after the removal of the catalyst. The control experiment showed the
conversion of benzylprop-2-ynylamine completed after 2 h in the presence of the
catalyst. This catalyst was separated by centrifugation, and analyzed by ICP-MS. The
Ag loading was determined to be 5.33%. The experiments described above confirmed

that the reaction was catalyzed in a heterogeneous manner by Ag/Pyr-GDY-5.3.
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Figure S5. Comparison of the conversions over time for a normally conducted
reaction (black line), and a reaction in which the catalyst was filtered out after 1 h

reaction (red line).
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Figure S6. The recycling experiments for Ag/Pyr-GDY-5.3.
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Figure S7. (a—c) HRTEM images of the recycled Ag/Pyr-GDY-5.3 at different
magnifications; (d) XRD patterns of Cu/Pyr-GDY, as-prepared and post-catalytic
Ag/Pyr-GDY-5.3; (e) XPS profiles for Ag 3d of Cu/Pyr-GDY, as-prepared and post-
catalytic Ag/Pyr-GDY-5.3.
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Preparation of 1

= . Renn, _DCM Toluene Ryw e
To a solution of the primary amine SI-2 (25 mmol) in DCM (10 mL) was added
dropwise a solution of 3-bromo-1-propyne SI-1 (5 mmol)in toluene (10 mL). The
mixture was stirred for 24 h, and then washed 3 times with distilled water (20 mL).
The resulting organic phase was dried with anhydrous Na,SO,, and then filtered, and
the solvent was evaporated under reduced pressure. Purification of the desired product

was performed by column chromatography (petroleum ether/ethyl acetate, 5:1, v/v).

Synthesis of 2

General Procedure:
Catalyst,
0.1 Mpa CO, o
= (balloon)
©/\H/\\ + CO ﬂ\@
DBU (0.1 equiv.),
1a Solvent-free, R. T. 2g

A sealed reaction tube containing the catalyst,1,8-diazabicyclo[5.4.0]undec-7-ene
(DBU, 0.02 mmol, 0.1 equiv.), 1a (0.2 mmol, 1.0 equiv.) were evacuated and purged
with CO, gas three times. The tube was then connected to a balloon filled with CO,,
and the mixture therein was stirred at room temperature for 2 h. The mixture was
purified by column chromatography onsilica gel (petroleum ether/ethyl acetate, 2:1,
v/v) to afford the desired pure products 2 (yellow oil, 37 mg, 98% yield).

To evaluate the efficiency of Ag/Pyr-GDY, the reaction of 1a and CO, was scaled
up to a gram scale. Ag/Pyr-GDY-5.3 (1.5 mg), propargylamines 1la (1.1607 g, 8
mmol), DBU (0.08 mmol) were evacuated and purged with CO, gas three times. The
tube was then connected to a balloon filled with CO, and stirred at room temperature.
After 60 h, the yield of 2a was >99%, as determined by '"H NMR spectroscopy using
1,3,5-trimethoxybenzene as the internal standard. The TON was calculated according
to the equation (TON = mole of products/mol of catalytic sites) and the values of
TON and TOF were 10971 and 183 h™!, respectively.

To evaluate the efficiency of Ag/Pyr-GDY, the reaction of 1a and CO, was scaled

up to a gram scale. Ag/Pyr-GDY-5.3 (1.5 mg), propargylamines 1a (2.6116 g, 18
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mmol), DBU (0.18 mmol) were evacuated and purged with CO, gas three times. The
tube was then connected to a balloon filled with CO, and stirred at room temperature.
After 220 h, the yield of 2a was 83%, as determined by 'H NMR spectroscopy using
1,3,5-trimethoxybenzene as the internal standard. The TON was calculated according
to the equation (TON = mole of products/mol of catalytic sites) and the values of

TON and TOF were 20488 and 93 h™!, respectively.

The Reaction Process Monitored by "TH NMR (CDCl,).
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Figure S8a. 'H NMR of 1a (400 MHz, CDCls), § 7.32 — 7.23 (m, 5.0H, Ph-H), 3.84
(s, 2.0H, NCH,Ph), 3.38 (d, J = 2.4 Hz, 2.0H, NHCH,C=CH), 2.24 (s, 1.0H, C=CH),
1.48 (s, 1.0H, NH).
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Figure S8b. 'H NMR of 1a with CO, (400 MHz, CDCL5), § 7.33 — 7.22 (m, 5.0H, Ph-
H), 3.85 (s, 2.0H, NCH,Ph), 3.40 (d, J = 2.4 Hz, 2.0H, NHCH,C=CH), 2.23 (t, J= 2.3
Hz, 1.0H, C=CH), 1.54 (s, 1.0H, NH).
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Figure S8c. '"H NMR of DBU (400 MHz, CDCls), & 3.29 — 3.25 (m, 2.0H), 3.23 —
3.17 (m, 4.0H), 2.41 — 2.37 (m, 2.0H), 1.82 — 1.76 (m, 2.0H), 1.64 (d, J = 2.7 Hz,
4.0H), 1.57 (d, J = 2.7 Hz, 2.0H).
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Figure S8d. 'H NMR of DBU + CO, (400 MHz, CDCl;), & 3.35 — 3.31 (m, 2.0H),
3.26 (t, J = 6.1 Hz, 4.0H), 2.54 — 2.49 (m, 2.0H), 1.87 — 1.81 (m, 2.0H), 1.67 (d, J =
2.4 Hz, 4.0H), 1.59 (d, J = 2.7 Hz, 2.0H).
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Figure S8e. 'H NMR of 1a + DBU (400 MHz, CDCl;), 8 7.35 — 7.19 (m, 5.0H, 1a),
3.85 (d, J=4.2 Hz, 2.0H, 1a), 3.40 (d, J = 3.6 Hz, 2.0H, 1a), 3.26 (s, 0.2H, DBU),
3.18 (d, /= 5.3 Hz, 0.4H, DBU), 2.39 (d, /= 3.4 Hz, 0.2H, DBU), 2.23 (t, J = 2.3 Hz,
1.0H, 1a), 1.76 (d, J= 5.8 Hz, 0.2H, DBU), 1.63 (d, J = 2.2 Hz, 0.4H, DBU), 1.54 (s,
0.2H, DBU), 1.36 (d, J=49.8 Hz, 1.0H, 1a).
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Figure S8f. 'H NMR of 1a + DBU + CO, (400 MHz, CDCly), § 7.37 — 7.13 (m, 5.0H,
1a + A), 4.66 (s, 0.4H, A), 4.08 (s, 0.4H, A), 3.85 (s, 1.6H, 1a), 3.39 (t, J = 4.7 Hz,
2.2H, 1a + DBU), 2.88 (s, 0.1H, DBU), 2.23 (s, 0.8H, 1a), 2.07 (s, 0.2H, DBU), 1.98
~1.93 (m, 0.2H, DBU), 1.72 (s, 0.4H, DBU), 1.63 (s, 0.2H, DBU).
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Figure S8g. 'H NMR of 1a + DBU + CO, + Ag/Pyr-GDY-5.3 (400 MHz, CDCly), &
7.42 —7.13 (m, 5SH, 1a + 2a + A), 4.71 (q, J = 2.7 Hz, 0.5H, 2a), 4.67 (s, 0.4H, A),
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4.44 (s, 1.1H, 2a), 4.21 (d, J= 2.3 Hz, 0.5H, 2a), 4.08 (d, /= 1.8 Hz, 0.4H, A), 3.99
(d, J = 2.1 Hz, 1.1H, 2a), 3.85 (s, 0.6H,1a), 3.39 (t, J = 5.6 Hz, 1.2H, 1a + DBU),
2.85—2.81 (m, 0.2H, DBU), 2.23 (d, J= 2.2 Hz, 0.3H, 1a), 2.07 (s, 0.2H, DBU), 1.97
~1.92 (m, 0.4H , DBU), 1.72 (s, 0.5H , DBU), 1.63 (s, 0.4H , DBU).
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Characterization of 1

N-benzylprop-2-yn-1-amine (1a)

O

Yellow oil. (0.62 g, 86%); '"H NMR (400 MHz, CDCl;) & 7.32 — 7.23 (m, 5H, Ph-H),
3.84 (s, 2H, NCH,Ph), 3.38 (d, J = 2.4 Hz, 2H, NHCH,C=CH), 2.24 (s, 1H, C=CH),
1.48 (s, 1H, NH); 13C NMR (100 MHz, CDCl3) & 139.3, 128.3, 128.3, 127.1, 82.0,

71.5,52.2,37.2.

3-(4-fluorobenzyl)-5-methyleneoxazolidin-2-one (1b)

W=

H

F

Yellow oil. (0.41 g, 50%);'H NMR (400 MHz, CDCl;) 8 7.29 (dd, J = 8.4, 5.6 Hz,
2H), 6.99 (t, J = 8.7 Hz, 2H), 3.81 (s, 2H), 3.37 (d, J = 2.4 Hz, 2H), 2.27 (t, J=2.4
Hz, 1H), 1.52 (s, 1H); 13C NMR (100 MHz, CDCl;) & 161.8 (d, J = 250.6 Hz),
134.9(d, J = 3.1 Hz), 129.8 (d, J = 7.9 Hz), 114.9 (d, J = 27.1 Hz), 81.8, 71.5, 51.2,
36.9; 9F NMR (376 MHz, CDCl;) & -115.63.

N-(4-chlorobenzyl)prop-2-yn-1-amine (1c)

/@/\N/\Q
H
cl

Yellow oil. (0.48 g, 54%); '"H NMR (400 MHz, CDCl3) 8 7.25 (s, 4H), 3.82 — 3.78 (m,
2H), 3.38 —3.34 (m, 2H), 2.27 (t, J = 2.4 Hz, 1H), 1.51 (s, 1H); 13C NMR (100 MHz,
CDCl,) 6 137.7,132.5, 129.4, 128.2, 81.7, 71.6, 51.1, 36.9.

N-(4-bromobenzyl)prop-2-yn-1-amine (1d)

N
H
Br

Yellow oil. (0.50 g, 45%); 'H NMR (400 MHz, CDCl;) 8 7.41 (d, J = 8.4 Hz, 2H),
7.19 (d, J = 8.4 Hz, 2H), 3.78 (s, 2H), 3.36 (d, J = 2.4 Hz, 2H), 2.27 (t, J = 2.4 Hz,
1H), 1.51 (s, 1H); 3C NMR (100 MHz, CDCls) & 138.1, 131.2, 129.8, 120.6, 81.7,
71.6,51.1, 36.9.

N-(4-methoxybenzyl)prop-2-yn-1-amine (1e)

N
H
MeO

Yellow oil. (0.61 g, 70%); '"H NMR (400 MHz, CDCl;) & 7.27 — 7.22 (m, 2H), 6.88 —
S14



6.82 (m, 2H), 3.79 (s, 2H), 3.77 (s, 3H), 3.38 (d, J = 2.4 Hz, 2H), 2.26 (t, J= 2.4 Hz,
1H), 1.50 (s, 1H); 3C NMR (100 MHz, CDCl;) & 158.6, 131.3, 129.4, 113.6, 82.0,
71.4,55.0, 51.4, 37.0.

N-(4-methylbenzyl)prop-2-yn-1-amine (1f)

N
H
Me

Yellow oil. (0.46 g, 58%); 'H NMR (400 MHz, CDCl;) 8 7.20 (d, J = 7.9 Hz, 2H),
7.10 (d, J= 7.9 Hz, 2H), 3.78 (s, 2H), 3.35 (d, J = 2.4 Hz, 2H), 2.30 (s, 3H), 2.22 (t, J
= 2.4 Hz, 1H), 1.48 (s, 1H); 3C NMR (100 MHz, CDCl;) & 136.3, 136.1, 128.8,
128.1, 81.9, 71.3, 51.6, 36.9, 20.8.

N-(4-(tert-butyl)benzyl)prop-2-yn-1-amine (1g)

N
H
t-Bu

Yellow oil. (0.56 g, 56%):. '"H NMR (400 MHz, CDCl3) & 7.39 — 7.33 (m, 2H), 7.30 —
7.27 (m, 2H), 3.86 (s, 2H), 3.43 (d, J = 2.4 Hz, 2H), 2.26 (t, J = 2.4 Hz, 1H), 1.58 (s,
1H), 1.31 (s, 9H); 3C NMR (100 MHz, CDCl3) § 150.1, 136.3, 128.1, 125.4, 82.1,
71.5,51.9, 37.3, 34.5, 31 4.

N-(3-methylbenzyl)prop-2-yn-1-amine (1h)

o
H

Yellow oil. (0.43 g, 54%); '"H NMR (400 MHz, CDCl3) 8 7.20 — 7.02 (m, 4H), 3.79 (s,
2H), 3.37 (d, J = 2.4 Hz, 2H), 2.31 (s, 3H), 2.23 (t, J = 2.4 Hz, 1H), 1.46 (s, 1H); 3C
NMR (100 MHz, CDCl;) 6 139.1, 137.7, 128.9, 128.0, 127.6, 125.2, 81.9, 71.3, 51.9,
37.0,21.1.

N-(2-chlorobenzyl)prop-2-yn-1-amine (1i)

N
H
cl

Yellow oil. (0.55 g, 61%); 'H NMR (400 MHz, CDCls) & 7.42 — 7.20 (m, 4H), 3.97 (s,
2H), 3.46 — 3.43 (m, 2H), 2.27 (t, J = 2.4 Hz, 1H), 1.66 (s, 1H); 3C NMR (100 MHz,
CDCly) § 136.8, 133.8, 130.2, 129.5, 128.5, 126.8, 81.8, 71.7, 49.8, 37.5.

N-(2-methylbenzyl)prop-2-yn-1-amine (1j)
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Yellow oil. (0.48 g, 60%); '"H NMR (400 MHz, CDCl;) & 7.32 — 7.27 (m, 1H), 7.19 —
7.12 (m, 3H), 3.85 (s, 2H), 3.44 (d, J = 2.4 Hz, 2H), 2.36 (s, 3H), 2.26 (t, J = 2.4 Hz,
1H), 1.39 (s, 1H); 13C NMR (100 MHz, CDCl3) 8 137.3, 136.5, 130.2, 128.6, 127.1,
125.8,82.2,71.4,49.9, 37.6, 18.8.

N-benzylbut-2-yn-1-amine (1K)

Yellow oil. (0.68 g, 85%): 'H NMR (400 MHz, CDCls) & 7.38 — 7.20 (m, SH), 3.84 (s,
2H), 3.36 (q, J = 2.3 Hz, 2H), 1.83 (t, J = 2.4 Hz, 3H), 1.51 (s, IH); 3C NMR (100
MHz, CDCly) 5139.5, 128.2, 128.2, 126.8, 79.0, 53.0, 52.3, 37.7, 3.3.

N-(1-phenylethyl)prop-2-yn-1-amine (11)

Me
@AN/\E
H

Yellow oil. (0.68 g, 85%); '"H NMR (400 MHz, CDCl3) & 7.35 — 7.22 (m, 5H), 4.00
(q, J = 6.6 Hz, 1H), 3.24 (ddd, J = 77.9, 17.1, 2.4 Hz, 2H), 2.20 (t, J = 2.4 Hz, 1H),
1.61 (s, 1H), 1.35 (d, J = 6.6 Hz, 3H); 13C NMR (100 MHz, CDCl3) & 144.3, 128.4,
127.1, 126.8, 82.2, 71.2, 56.2, 35.8, 23.8.

N-(prop-2-yn-1-yl)aniline (1m)

O

Red oil. (0.36 g, 55%); 'H NMR (400 MHz, CDCl;) 6 7.22 — 7.17 (m, 2H), 6.81 —
6.74 (m, 1H), 6.67 — 6.63 (m, 2H), 3.87 (d, J = 2.5 Hz, 2H), 3.81 (s, 1H), 2.19 (t, J =
2.4 Hz, 1H); 3C NMR (100 MHz, CDCl3) & 146.72, 129.12, 118.47, 113.39, 80.97,
71.20, 33.44.
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Characterization of 2

3-benzyl-5-methyleneoxazolidin-2-one (2a)

o)

Yellow oil. (37 mg, 98%); 'H NMR (400 MHz, CDCl;) & 7.37 — 7.22 (m, 5H, Ph-H),
471 (dd, J = 5.6, 2.7 Hz, 1H, C=CHaHb), 4.44 (s, 2H, NCH,Ph), 4.21 (dd, J = 5.3,
2.2 Hz, 1H, C=CHaHb), 3.99 (t, J = 2.4 Hz, 2H, H,C=CCH,); 3*C NMR (100 MHz,
CDCl;) 6 155.6 (C=0), 148.9 (H,C=C), 134.9 (ArC), 128.9 (Ar(), 128.2 (Ar(O),
128.1 (ArC), 86.7(H,C=C),, 47.8 (NCH,Ph), 47.2 (CCH,N).

3-(4-fluorobenzyl)-5-methyleneoxazolidin-2-one (2b)

£

Yellow oil. (37 mg, 89%); '"H NMR (400 MHz, CDCl;) 8 7.35 — 7.20 (m, 2H), 7.05 (t,
J=8.5Hz, 2H), 4.74 (d, J = 2.5 Hz, 1H), 4.44 (s, 2H), 4.26 (d, /= 1.7 Hz, 1H), 4.03
(s, 2H); 3C NMR (100 MHz, CDCl;) 6 162.5 (d, J = 245.5 Hz), 155.5, 148.7, 130.8
(d, J=3.2 Hz), 1299 (d, /= 7.2 Hz), 115.8 (d, J = 21.5 Hz), 86.8, 47.1, 47.0; '°F
NMR (376 MHz, CDCl;) & -113.69.

3-(4-chlorobenzyl)-5-methyleneoxazolidin-2-one (2¢)

Cl

L
P
White soild. (42 mg, 95%);'H NMR (400 MHz, CDCl3) 6 7.36 — 7.31 (m, 2H), 7.25 —
7.20 (m, 2H), 4.75 (dd, J = 5.7, 2.7 Hz, 1H), 4.44 (s, 2H), 4.27 (dd, J = 5.3, 2.2 Hz,
1H), 4.03 (t, J = 2.3 Hz, 2H); 3C NMR (100 MHz, CDCl;) & 155.5, 148.6, 134.1,

133.5,129.4,129.1, 87.0, 47.1, 47.1.

3-(4-bromobenzyl)-5-methyleneoxazolidin-2-one (2d)
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Br

0
jo!
White soild. (49 mg, 92%);'H NMR (400 MHz, CDCls) & 7.45 (d, J = 8.4 Hz, 2H),
7.13 (d,J=8.3 Hz, 2H), 4.71 (dd, J = 5.6, 2.7 Hz, 1H), 4.38 (s, 2H), 4.23 (dd, /= 5.3,
2.2 Hz, 1H), 4.00 (t, J = 2.3 Hz, 2H); *C NMR (100 MHz, CDCl;) 6 155.4, 148.6,
133.9, 131.9, 129.7, 122.1, 86.9, 47.1, 47.0.
3-(4-methoxybenzyl)-5-methyleneoxazolidin-2-one (2e)

OMe

z
S
Yellow oil. (43 mg, 98%); 'H NMR (400 MHz, CDCLy) & 7.20 (d, J = 8.6 Hz, 2H),
6.88 (d, J = 8.6 Hz, 2H), 4.70 (dd, J = 5.5, 2.7 Hz, 1H), 4.39 (s, 2H), 4.23 (dd, J = 5.0,
2.2 Hz, 1H), 4.01 (t, J = 2.3 Hz, 2H), 3.80 (s, 3H); '*C NMR (100 MHz, CDCL3) &

159.3, 155.3, 148.9, 129.4, 126.8, 114.1, 86.4, 55.1, 47.0, 46.8.

3-(4-methylbenzyl)-5-methyleneoxazolidin-2-one (2f)
Me

0
je
White soild. (39 mg, 96%); 'H NMR (400 MHz, CDCls) & 7.09 (s, 4H), 4.65 (dd, J =
5.6, 2.7 Hz, 1H), 4.35 (s, 2H), 4.15 (dd, /= 5.2, 2.2 Hz, 1H), 3.93 (t, J = 2.4 Hz, 2H),
2.28 (s, 3H); 3C NMR (100 MHz, CDCl;) 8 155.6, 149.0, 138.0, 131.8, 129.6, 128.2,
86.6,47.5,47.1, 21.1.

3-(4-(tert-butyl)benzyl)-5-methyleneoxazolidin-2-one (2g)
t-Bu

A5

White soild. (48 mg, 97%);'H NMR (400 MHz, CDCL3) & 7.38 (d, J = 8.3 Hz, 2H),
7.20 (d, J = 8.2 Hz, 2H), 4.73 (dd, J = 5.5, 2.7 Hz, 1H), 4.43 (s, 2H), 4.23 (dd, J = 5.1,

2.2 Hz, 1H), 4.02 (t, J = 2.3 Hz, 2H), 1.31 (s, 9H); '*C NMR (100 MHz, CDCl5) §
S18



155.6,151.3,149.0, 131.9, 128.0, 125.8, 86.6, 47.4, 47.2, 34.6, 31.3.

3-(3-methylbenzyl)-5-methyleneoxazolidin-2-one (2h)
L Q
pe,

Yellow oil. (39 mg, 95%); 'H NMR (400 MHz, CDCl3) & 7.30 — 7.03 (m, 4H), 4.73
(d, J=2.5 Hz, 1H), 4.42 (s, 2H), 4.24 (d, J = 2.0 Hz, 1H), 4.02 (s, 2H), 2.35 (s, 3H);
I3C NMR (100 MHz, CDCls) 6 155.6, 148.9, 138.7, 134.8, 128.9, 128.8, 128.7, 125.2,
86.6,47.7,47.1, 21.3.
3-(2-chlorobenzyl)-5-methyleneoxazolidin-2-one (2i)

0
/?\//Z(N cl
White soild. (44 mg, 98%);'H NMR (400 MHz, CDCl;) 6 7.34 — 7.18 (m, 4H), 4.67
(dd, J=5.7, 2.7 Hz, 1H), 4.54 (s, 2H), 4.19 (dd, J= 5.3, 2.2 Hz, 1H), 4.02 (t,/=2.4
Hz, 2H); 3C NMR (100 MHz, CDCl3) & 155.5, 148.8, 133.7, 132.6, 130.3, 129.8,
129.6, 127.4, 86.8, 47.6, 45.1.
3-(2-methylbenzyl)-5-methyleneoxazolidin-2-one (2j)

0
/?\///(N Me
White soild. (39 mg, 97%); 'H NMR (400 MHz, CDCl3) 6 7.28 — 7.16 (m, 4H), 4.74
(dd, J=5.6, 2.7 Hz, 1H), 4.50 (s, 2H), 4.23 (dd, J= 5.2, 2.2 Hz, 1H), 3.96 (t,J=2.3
Hz, 2H), 2.34 (s, 3H); 3C NMR (100 MHz, CDCl;) 6 155.3, 148.9, 136.9, 132.7,
130.9, 129.1, 128.5, 126.3, 86.8, 47.2, 46.0, 19.0.
(Z)-3-benzyl-5-ethylideneoxazolidin-2-one (2Kk)

jg@

Yellow oil. (39 mg, 96%); 'H NMR (400 MHz, CDCl3) & 7.40 — 7.25 (m, SH), 4.60 —
4.51 (m, 1H), 4.46 (s, 2H), 3.99 — 3.90 (m, 2H), 1.67 (dt, J = 6.9, 2.2 Hz, 3H); BC
NMR (100 MHz, CDCLy) § 156.0, 141.6, 135.1, 128.9, 128.1, 128.1, 97.5, 47.8, 47.0,
9.9.

S-methylene-3-(1-phenylethyl)oxazolidin-2-one (21).
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£
g
Yellow oil. (39 mg, 97%); 'H NMR (400 MHz, CDCl3) & 7.33 — 7.20 (m, 5H), 5.19
(g, /=7.1 Hz, 1H), 4.63 (dd, J=5.5, 2.7 Hz, 1H), 4.14 (dd, J= 5.1, 2.2 Hz, 1H), 4.03
(dt,J=14.2,2.3 Hz, 1H), 3.69 (dt, J = 14.2, 2.4 Hz, 1H), 1.52 (d, J=7.1 Hz, 3H); 13C

NMR (100 MHz, CDCly) 6 155.0, 149.2, 138.7, 128.8, 128.1, 126.9, 86.5, 51.3, 43.6,

16.3.
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Table S1 The different amounts of Ag/Cu loadings on Pyr-GDY determined

by ICP-MS.
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Catalysts Cu Cu loading AgNO; Ag Ag
loading  (umol/mg) (umol)  loading loading
(%) (%) (pmol/mg)

Ag/Pyr-GDY-2.8 94 1.5 3.1 2.8 0.3

Ag/Pyr-GDY-4.4 7.3 1.2 12.5 4.4 0.4

Ag/Pyr-GDY-12.0 4.2 0.7 50.0 12.0 1.1

Ag/Pyr-GDY-24.6 0.8 0.1 200 24.6 23

Ag/Pyr-GDY-0.4 0 0 25.0 0.4 0.3
(Cu-Free)

Table S2. The values of TON and TOF for the reactions.
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Entry la reaction | conversion catalyst TON | TOF (h)
(mmol) | time (% Ag loading)
1 0.2 2h 100% Ag-Pyr-GDY -12.0 120 59
2 0.2 2h 100% Ag-Pyr-GDY-5.3 274 137
3 8 20 h 35% Ag-Pyr-GDY-5.3 3840 192
4 8 40 h 71% Ag-Pyr-GDY-5.3 7790 195
5 8 60 h 100% Ag-Pyr-GDY-5.3 10971 183
6 18 20h 16% Ag-Pyr-GDY-5.3 3949 197
7 18 40 h 31% Ag-Pyr-GDY-5.3 7652 191
8 18 60 h 36% Ag-Pyr-GDY-5.3 8886 148
9 18 90 h 44% Ag-Pyr-GDY-5.3 10861 121
10 18 150 h 68% Ag-Pyr-GDY-5.3 16785 112
11 18 220 h 83% Ag-Pyr-GDY-5.3 | 20488 93
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Table S3. A comparison of TONs and conversions for Ag-Pyr-GDY-5.3 with those of reported catalysts.

Catalysts Homogeneous | Loading Solvent | Temp | Pressure | Time | Yield TON Ref
/Heterogeneo
us

("C;H;5)4NBr Homogeneous | 2.5 mol % - 60 °C balloon 20h 0% 0 1
[("C16H33) (CH3)3N]¢ [a- Homogeneous | 2.5 mol % - 60 °C balloon 20h 86 % 34.4 1
SiW,039Cu]

[("C4Hg)4N]6 [0-SiW1;039Cu] Homogeneous | 2.5 mol % - 60 °C balloon |20h 95 % 38 1
[(*C7H15)4N]¢ [0-SiW1039Co] Homogeneous | 2.5 mol % - 60 °C balloon 20 h 66 % 264 1
[("C;H;5)4N]¢ [0-SiW;039Cu] | Homogeneous | 2.5 mol % - 60 °C balloon 20 h 99 % 39.6 1
[("C7H15)4N]¢ [@-SiW;039Fe] Homogeneous | 2.5 mol % - 60 °C balloon |20h 18 % 7.2 1
[(*C7H;5)4N]¢ [0-SiW;039Fe] Homogeneous | 2.5 mol % - 60 °C balloon |20h 18 % 7.2 1
[("C7H,5)4N]¢ [0-SiW;;030Mn] | Homogeneous | 2.5 mol % - 60 °C balloon |20h 43 % 17.2 1
[(*C7H15)4N]¢ [0-SiW;;030Ni] Homogeneous | 2.5 mol % - 60 °C balloon 20 h 16% 6.4 1
[(*C7H15)4N]¢ [0-SiW1039Zn] Homogeneous | 2.5 mol % - 60 °C balloon 20h 45 % 18 1
CuCl, Homogeneous | 2.5 mol % - 60 °C balloon |[20h |67% 26.8 1
CuCl, / ("C;H;5)4NBr Homogeneous | 2.5 mol % - 60 °C balloon 20h 68 % 27.2 1
K [SiW1030Cu] Homogeneous | 2.5 mol % - 60 °C balloon |20h 43 % 17.2 1
Ky [0-SiW ;03] Homogeneous | 2.5 mol % - 60 °C balloon |20h 0% 0 1
[DBUH][MIm] Homogeneous | 200 mol % - 60 °C 0.1MPa | 6h 95 % - 2
t-BuOI Homogeneous | 1.0 equiv. MeCN |-20°C |0.1MPa |24h 94 % 0.94 3
1G1|PEG] Homogeneous | 1 mol % MeOH | 40 °C 0.1 MPa |48 h 87 % 87 4
AuCIl(IPr) Homogeneous | 2 mol % MeOH | 40 °C 0.1 MPa |48h 76 % 38 4
2G1[PEG] Homogeneous | 1 mol % H,0O r.t. 0.1 MPa |48h 87 % 87 5
Ag,O/DBU Heterogeneous | 0.5 mol % DMSO | 60 °C air 16h [92% 184 6
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AgNO;/ DBU Homogeneous | 0.5 mol % DMSO | 60 °C air 33h 94 % 188 6
AgOAc/DBU Homogeneous | 0.5 mol % DMSO | 60 °C air 18 h 90 % 180 6
AgOAc/DBU Homogeneous | 0.5 mol % DMSO | 60 °C air 24 h 86 % 172 6
/ H,O
Cu(OAc), / DBU Homogeneous | 0.5 mol % DMSO | 60 °C air 78 h 78 % 156 6
/
H,0
Cul / DBU Heterogeneous | 0.5 mol % DMSO/ | 60 °C air 63 h 63 % 126 6
H,0
PtCl, / DBU Homogeneous | 0.5 mol % DMSO | 60 °C air 240h | 69 % 138 6
/
H,0
AgCI(IPr) Heterogeneous | 2 mol % MeOH | 40 °C 1 atm I5h [52% 26 7
AuCI(IPr) Homogeneous | 2 mol % MeOH | 40 °C 1 atm I5h |91 % 45.5 7
CuCI(IPr) Homogeneous | 2 mol % MeOH | 40 °C 1 atm 15h 19 % 9.5 7
AgOAc / ("C;H;5)4NBr Homogeneous | 0.1 mol % DMSO | 60 °C 0.1 MPa |48h 54 % 544 8
AgOAc /iPrNH-GlyNa Homogeneous | 10 mol % PEG15 |40°C 1 atm - 91 % - 9
0
Au(OH)(IPr) Homogeneous | 2 mol % THF 40 °C 0.1 MPa | 20h 54 % 27 10
CuBr /DBU Homogeneous | 10 mol % DMSO | 50°C 0.IMPa | 6h 69 % 6.9 11
CuCl/DBU Homogeneous | 10 mol % DMSO | 50°C 0.IMPa | 6h <1 % <0.1 11
CuCN/DBU Homogeneous | 10 mol % DMSO | 50°C 0.IMPa | 6h 76 % 7.6 11
Cul / DBU Heterogeneous | 10 mol % DMSO | 50°C 0.IMPa | 6h 99 % 9.9 11
CuO/DBU Heterogeneous | 10 mol % DMSO | 50°C 0.IMPa | 6h 41 % 4.1 11
MTBD Homogeneous | 10 mol % MeCN | 75°C 5 bar 18 h 100% 10 12
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™G Homogeneous | 10 mol % DMSO | 75°C 5 bar 18 h 100% | 10 12
AgOAc Homogeneous | 2 mol % DMSO | 25°C 0.IMPa |15h |99% 49.5 13, 14
Pd(OAc), Homogeneous | 5 mol % toluene | 50 °C 40 48 h 85 % 17 15
kg/cm3
PdCl, (dppf) / NaO'Bu Homogeneous | 2.5 mol % DMSO |40 °C I atm 22 h 90 % 36 16
Pdl, / KI Homogeneous | 1 mol % MeOH | 75°C 40 bar 24h |27 % 27 17
Pd@BBA-1, Pd@BBA-2 Heterogeneous | 1 mol % DMSO | 80 °C 1 bar 0.5h [98% 98 18
Triethanolamine Homogeneous | 10 mol % - 90 °C 0.1 MPa | 10h |99 % 9.9 19
ItBu Homogeneous | 2 mol % PrOH [90°C |0.6MPa [24h |97 % 48.5 20,21
- - - supercri | 100 °C | 9 MPa 18h | 88% - 22
tical
CO,
Fe;04/KCC- Heterogeneous | 1 mg H,O r.t. 0.5MPa | 18h 95 % - 23
1/tetrazolylidene/Au (1 mmol
propargylic
amine)
HPG@KCC-1/PPh,/Au Heterogeneous | 2 mg H,0 reflux 1.5MPa | 48h 92 % - 24
(1 mmol
propargylic
amine)
Basic alumina Heterogeneous | 5 mol % supercri | 90 °C 80 bar 21h 85 % 17 25
tical
CO,
Hydrotalcite MG30 Heterogeneous | 5 mol % supercri | 90 °C 80 bar 21h 67 % 13.4 25
tical

CO,
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Hydrotalcite MG70 Heterogeneous | 5 mol % supercri | 90 °C 80 bar 21h 58 % 11.6 25
tical
CO,
Si0,-(CH,);-NEt, Heterogeneous | 5 mol % supercri | 90 °C 80 bar 21h 72 % 14.4 25
tical
CO,
SiO,-TBD Heterogeneous | 5 mol % supercri | 90 °C 80 bar 21h 88 % 17.6 25
tical
CO,
TNS-Ag8 Heterogeneous | 0.1 mol % MeCN | 25°C 0.1 MPa | 180h |76 % 760 26
TOS-Ag4 Heterogeneous | 0.1 mol % MeCN | 25°C 0.1 MPa |96 h 93 % 930 26
CoBr,/|[EEIM][OACc] Homogeneous | 0.05 mol% - 60 °C balloon 106 h | 87% 1740 27
Ag-MOF-1 Heterogeneous | 4 mol% MeCN | 25°C 0.1 MPa |24h |95% 23.8 28
AuNP@PAMAM/C Heterogeneous | 1 mol% H,0O- 40°C | balloon |[10h |99% 99 29
toluene
[Cu(bpy).(1,2.4,5- Heterogeneous | 10 mol% DMSO | 50 °C 0.1 MPa | 6h 99% 9.9 30
BTMS).5(H,0)¢.sln
NiBDP-AgS Heterogeneous | 0.5 mol% DMSO | 25°C 0.1 MPa |4h 99% 200 31
KCC-1/IL/Ni@wPd NPs Heterogeneous | 0.1 mg - 25°C 1 MPa 3h 96% - 32
catalyst/1
mmol substrate
KCC-1/Salen/Ru(Il) NPs Heterogeneous | 1 mg catalyst/1 | - 100 °C | 1 MPa l1h 98% - 33
mmol substrate
[Au(dpbF )|SbFg Homogeneous | 0.5 mol% DMSO | 25°C air 24 h 78% 156 34
BuyNF Homogeneous | 1 mol% t-Bu- 110°C [ 0.5MPa | 18h 91% 91 35

OH
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[Zn,,(Trz)s(OH)12(H,0)s]n Heterogeneous | 0.27 mol% MeCN |70°C [0.1MPa |12h |99% 367 36
catalyst/substra
te
Ag27-MOF Heterogeneous | 0.025 mol% MeCN |25°C |[0.1MPa |240h |34% 1333 37
Ag@TpTta Heterogeneous | 0.01429 mol % | - 25 °C balloon 16h | 96% 67 38
Ag@TpPa-1 Heterogeneous | 0.01429 mol % | - 25°C balloon 16 h 89% 62 38
Ag/Pyr-GDY-5.3 Heterogeneous | 0.0036 mol % | - 25°C balloon | 60h 100% 10971 | This
work
Ag/Pyr-GDY-5.3 Heterogeneous | 0.0036 mol % | - 25°C | balloon |[220h |83% 20488 | This

work
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