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1. General information

All reactions were carried out under atmospheric conditions. All reagents were
commercially available and used without further purification unless otherwise stated.
Cucurbit[6]uril (Q[6]) was synthesized by literature methods.® All reactions requiring
heating were carried out using a SZCL-3A digital display intelligent temperature
controlled magnetic stirrer and an oil bath.Nuclear magnetic resonance (NMR) spectra
were recorded on a JEOL JNM-ECZ400S spectrometer operating at 400 MHz for
proton (*H), using D20 , Chloroform-d as solvents. Chemical shifts (5) for all *H NMR
spectra were reported in parts per million (ppm). The residual solvent signals were used
as references and the chemical shifts converted to the tetramethylsilane (TMS) scale
(D20: 4.79 ppm; CDCls: 7.26 ppm for *H NMR, 77.2 ppm for *C NMR.). Gas
chromatography was performed on a Shimadzu GC-2014C instrument. Electrospray
lonization Mass Spectrometry was performed on HPLC-QTOF-MS (Agilent 6545B) .
The molecular structure of the catalysts was measured with a Fourier Transform

Infrared Spectrometer (FTIR-ATR, affinity 1s, Shimadzu).

2. Experimental data

2.1. Comparison of Q[6] with reported catalysts in the glycerol ketalization

Table S1 Non-homogeneous catalysts for glycerol ketalization with solvent free.

Catalyst ratio of gly. | Catalyst loading | Temp. | Time (h) | Conversion | Solketal (%) | Ref.
to ace. (Wt% to gly.) (°C) (%)
ZrP-200 1:10 5 50 3 86 85 2
18% Fe-PKU-1 1:5 5 45 3 93 91 3
MORO0.5 1:10 25 60 4 99 98 4
UiO-SO3H-0.2 1:10 5 60 4 70 69 5
BC-SOsH-210 1:2 10 60 4 100 84 6
G-ASA 1:4 0.5 RT 1 97 94 7
FeClsly-AlO3 1:10 0.2 mol% 25 0.5 100 98 8
Sulfated Modified 1:10 3 25 2 99 92 9
AIMCM-41

MOF-808(Zr) 1:6 4 60 3 6 6 10
MOF-808(Hf) 1:6 4 60 3 91 89 10
PST-1.5 1:10 5 25 1 93 91 1
HPMo/AITUD-1 1:6 10 60 3 78 73 2
RhMOP-SO3zH 1:4 0.5 RT 1 86 83 13
Co(NO3)aly-Al203 1:27 54 80 2 90 88 14
SO3H-HC-MaL-B 1:5 6 70 1 98 95 15
Cu-FSM-16 1:2 5 60 2.5 85 77 16

Q[6] 1:9 3 50 0.33 100 98 This
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2.2. Catalyst recycling experiments

Table S2 Catalyst recyclability studies.

Number of cycles Solketal (% yield)
First cycle 96.8
Second cycle 95.1
Third cycle 93.6
Fourth cycle 91.3
Fifth cycle 88.7

Reaction conditions: Ny : Nace) = 1:9, catalyst amount: 3 wt% mgy), 50 °C, 20 min.
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Fig. S1 FT-IR spectra of Q[6] before and after reaction.
2.3. NMR data

(2,2-dimethyl-1,3-dioxolan-4-yl)methanol (DDM): 13.52 g of colorless transparent
liquid purified by flash column chromatography(n-hexane : EtOAc = 10/3), yield:
93.1%, 'H NMR (400 MHz, Chloroform-d) & 4.16 - 4.09 (m, 1H, CH), 3.94 (dd, 1H,
CH?y), 3.65 - 3.70 (m, 1H, CH>), 3.58 (dd, 1H, CH.OH), 3.50 (dd, 1H, CH,OH), 3.09
(br, 1H, OH), 1.34 (s, 3H, Me), 1.27 (s, 3H, Me). 13C NMR (101 MHz, Chloroform-d)
8 109.39, 76.29, 65.86, 63.00, 26.67, 25.25. MS(ESI-TOF") for CeH1303 [M+H]" found
133.0867, calcd 133.0859.7

2,2-dimethyl-1,3-dioxan-5-ol (DDL): 0.17 g of colorless transparent liquid purified by
flash column chromatography(n-hexane : EtOAc = 10/3), yield: 1.2%, *H NMR (400
MHz, Chloroform-d) 6 4.25 - 4.18 (m, 1H, CH), 4.03 - 4.01 (m, 1H, CH>), 3.80 - 3.75
(m, 1H, CHy), 3.73 - 3.67 (m, 2H, CH20H), 3.52 (br, 1H, OH), 1.45 (s, 3H, Me), 1.35
(s, 3H, Me). *C NMR (101 MHz, Chloroform-d) & 109.46, 76.22, 65.79, 63.07, 26.76,

4



25.32. MS(ESI-TOF*) for CsH1303 [M+H]* found 133.0865, calcd 133.0859.18
(2-methyl-2-propyl-1,3-dioxolan-4-yl)methanol (1a): 1.51 g of colorless transparent
liquid purified by flash column chromatography(n-hexane : EtOAc = 3/1), yield: 89%,
'H NMR (400 MHz, Chloroform-d) & 4.23 - 4.10 (m, 1H, CH), 4.02-3.95 (m, 1H, CHy),
3.74 - 3.67 (m, 1H, CH>), 3.66-3.61 (m, 1H, CH,OH), 3.58-3.51 (m, 1H, CH,OH), 2.59
(br, 1H, OH), 1.63-1.52 (m, 2H, CH>), 1.43-1.32 (m, 2H, CH>), 1.32-1.24 (d, 3H, Me),
0.91-0.83 (td, 3H, Me). *C NMR (101 MHz, Chloroform-d) & 111.23, 75.96, 65.89,
62.96,41.14,23.48,17.25, 14.34. MS(ESI-TOF") for CsH1603 [M+H]" found 161.1172,
calcd 161.1172.

(2,2-diethyl-1,3-dioxolan-4-yl)methanol (2a): 1.59 g of colorless transparent liquid
purified by flash column chromatography(n-hexane : EtOAc = 3/1), yield: 92%, H
NMR (400 MHz, Chloroform-d) 6 4.13 - 4.04 (m, 1H, CH), 3.96-3.89 (m, 1H, CH>),
3.61 - 3.43 (m, 3H, CH2, CH:OH), 3.17 (br, 1H, OH), 1.58-1.46 (dq, 4H, CH>), 0.82-
0.74 (td, 6H, Me). 1*C NMR (101 MHz, Chloroform-d) & 113.27, 76.54, 66.43, 63.06,
29.52, 29.19, 8.14, 7.82. MS(ESI-TOF") for CgH1603 [M+H]" found 161.1170, calcd
161.1172.

(1,4-dioxaspiro[4.5]decan-2-yl)methanol (5a): 1.61 g of colorless transparent liquid
purified by flash column chromatography(n-hexane : EtOAc = 5/1), yield: 86%, H
NMR (400 MHz, Chloroform-d) & 1.47 - 1.60 (m, 2H, CHy), 1.61 - 1.80 (m, 8H, CH>),
3.41 - 3.45 (br, 1H, OH), 3.67 - 3.81 (m, 4H, CH>), 4.02 - 4.06 (p, 1H, CH). **C NMR
(101 MHz, Chloroform-d) 6 109.92, 75.87, 65.57, 63.11, 36.30, 34.70, 25.06, 23.93,
23.70. MS(ESI-TOF*) for CoH1603 [M+H]* found 173.1168, calcd 173.1172.



2.4. 'H NMR spectra of subject-object interactions between Q[6] and acetone
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Fig. S2 'H NMR spectra (400 MHz, D0, pD = 7.0) recorded for (a) Q[6] (5 x 107
mol-L1); (b) acetone (5 x 10~ mol-L™); and (C) Nacetone : Noe = 1:1 and the enlarged
views of the red rectangle.

0.0155 ppm
i

c)

0.0084 ppm

ey
=3
|

...............

33 231 229 227 | 225 | 223 221 249 247 | 215 243 211 | 200 207 205 203 2.0

Fig. S3 The full width at half maximum (FWHM) of the partial enlarged view in Fig.
SZ: (b) acetone, (C) Nacetone - nQ[G] =1:1.



2.5. HRMS spectra
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Fig. S4 The HRMS spectra of the acetone@Q[6] complex.
2.6. Comparative experiment

Table S3 Comparative experiments with different catalysts.

Catalyst Solketal (% yield)
Q5] 87%
Q[7] 69%

Para-Aminophenol (PAP) --
PAP@Q[6] -
Glycoluril 39.1
Glycoluril (18 wt%) -

Reaction conditions: nely) : N(ace) = 1:9, catalyst amount: 3 wt% my), 50 °C, 20 min.




2.7 'H NMR spectra of Q[6] interacting with DDM and DDL subject-guest
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Fig. S5 *H NMR spectra (400 MHz, D0, pD = 7.0) recorded for (a) Q[6] (5 x 10~
mol-L™1); (b) DDM (5 x 10* mol-L™1); and (c) noowm : nape; = 1:1 and the enlarged
views of the red rectangle.
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Fig. S6 *H NMR spectra (400 MHz, D0, pD = 7.0) recorded for (a) Q[6] (5 x 10~
mol-L1); (b) DDL (5 x 10~* mol-L™); and (c) nppL : nogs = 1:1 and the enlarged
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3. Spectrum of the product
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Fig. S7 *H NMR spectrum of DDM recorded in CDCls at 400 MHz.
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Fig. S8 *C NMR spectrum of DDM recorded in CDCl3 at 101 MHz.



[(CaH1205)+H]*
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Fig. S9 HRMS spectra of DDM.
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Fig. S10 *H NMR spectrum of DDL recorded in CDCls at 400 MHz.
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Fig. S11 C NMR spectrum of DDL recorded in CDCl3z at 101 MHz.
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Fig. S12 HRMS spectra of DDL.
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Fig. S13 *H NMR spectrum of 1a recorded in CDCls at 400 MHz.
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Fig. S14 C NMR spectrum of 1a recorded in CDCls at 101 MHz.
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[(CeHigOa)+H]*
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Fig. S15 HRMS spectra of 1a.
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Fig. S16 *H NMR spectrum of 2a recorded in CDCls at 400 MHz.
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Fig. S21 HRMS spectra of 5a.
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