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1. Preparation of activated carbon supported Ag’ (Ag’@C)

Ag’@C catalyst was prepared by using an ultrasound-assisted in situ deposition
method. First, 3 ml of 0.1 M ammonia solution was added into 50 ml of 10 mM
AgNO; solution. Then, 0.4g of polyvinylpyrrolidone (PVP-K30) was added and
mixed by ultrasonic treatment with a frequency of 40 kHz for a few minutes. The
resulting solution was heated to 45 °C in a water bath, and 1.0g of the support was
immersed into the solution, followed by the addition of 0.9g glucose. After
ultrasonication for 30 min, the sample was rinsed with distilled water to remove NO;~
and glucose. Finally, the sample was dried under vacuum at 60 °C for 24 h. The silver
content in Ag@C was found to be 5.1 wt%, as determined from inductively coupled
plasma mass spectrometry.

2. Figures and tables
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Fig. S1 FT-IR spectra of (a) pure AC, (b) AgCl@C, (c)AgBr@C and (d) Agl@C
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Fig. S2 FESEM image of Agl@C before (a and b) and after (c and d) catalytic reaction
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Fig. S3. XRD pattern of Ag’@C
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Fig. S4. Element maps for Ag’@C sample: left, SEM image; right, EDS image of Ag (green).
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Fig. S5. XPS spectra of Ag@C exhibiting metallic Ag (0) peaks.

Table S1 Influence of the reaction temperature and CO, pressure on the carboxylic cyclization?

Entry Temperature/ °C Pressure/ MPa Yield/%P
1 r.t. 0.1 >99

2 50 0.1 96

3 80 0.1 84

4 r.t. 0.5 >99

5 r.t. 1.0 >99

aReaction condition: 2-methyl-3-butyn-2-ol (I mmol), catalyst (3 mol%
based on Ag), DBU (0.2 mmol), CH;CN (2 ml), CO, (99.999%), 4 h. ®The
yields were determined by GC with naphthalene as internal standard.

2. DFT calculations

Density functional theory (DFT) calculations were performed by GAUSSIAN 09
D.0I program packages!. All the structures were optimized at B3LYP/BSI level?,
where BSI signifies basis set LANL2DZ performed for Ag and I atom and basis set 6-
31G* for other non-metal main group atoms. Furthermore, all the structures were
characterized and confirmed by frequency calculations to be energy minima. Solvent
effect was also taken into consideration by SMD salvation model when energy was
involving. Single point energy calculations were performed at B3LYP/BSI level in
acetonitrile solvent, where basis set 6-311++G** was employed to C, H and O atoms
while basis set LANL2DZ was employed to Ag and I atom. The binding energy? for a

dimer (AB) complex was calculated by A E=Eg—EA—Ep.
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Fig. S6 Optimized geometries for 2 and its complexes with different catalysts. C atom
(gray), H atom (white), O atom (red), Cl atom (green), Br atom (dark red) and I atom
(red purple) are shown in different colors for clarity.
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C 2. 62259800 0. 91100800 0. 00031300
C 2. 11564600 1.60132600  —1. 26744800
H 2. 38830900 2.66334700  —1.26304700
H 2. 54516300 1. 12872600  —2. 15638300
H 1. 02672200 1.51023400 -1.32191700
C 2. 11403800 1. 59994900 1. 26812800
H 2. 54225400 1. 12624200 2. 15710200
H 2. 38677500 2. 66196500 1. 26532800
H 1. 02503300 1. 50890300 1. 32083400
0 4. 08342500 1.00024700 0.00101700
C 4.63517400  —0. 23533700  -0. 00034700
0 5. 82258000  —0. 44572000  -0. 00046600
0 3.68278100  —1. 18803500  —0.00142700
I —3. 35250800 0.26320900  —0. 00042900
Ag —0.74710300  -0.61612200 0. 00063200
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3. The 'H and '3C NMR charts for products 2a-2i
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