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1.1 Larger-scale reactions between cyclohexanone and aldehydes
A larger-scale asymmetric aldol reactions were performed with 4-nitrobenzaldehyde and cyclohexanone in brine 

at 0 ℃ with the catalyst loading of 10 mol % being used. The larger-scale experiments proceeded smoothly using 
the same procedure as for the experimental scale reactions. As can be seen from the results summarized in Table 
S1, the enantioselectivities of large-scale asymmetric aldol reactions were reduced because a lot of 4-
nitrobenzaldehyde were not easy to dissolve in brine under unevenly stringing. Enantioselectivity may remain 
unchanged when large mixing slurry was used in industry.

Table S1. Large-scale asymmetric aldol reactions of 4-nitrobenzaldehyde and cyclohexanone.

Entry 4-nitrobenzaldehyde (g) Yield (%) dr (anti/syn) ee (%)

1 0.5 97 99:1 84

2 1.0 97 98:2 84

1.2 UV analysis
The standard curve of catalyst in different rations of MeOH and distilled water, and pure MeOH were shown 

in Figure S1. The absorption intensity at 278 nm was significantly under mixture solvent. But linear R2 of 1/3 was 
only 0.9996 because catalyst did not completely dissolved in this mixture solvent. However, wavelength in pure 
MeOH was shifted to 243 nm due to without water. 
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Figure S1  Standard curve of catalyst in solvent. Ratio between MeOH and H2O 2:1 (a), 1:1 (b), 1:2 (c), 1:3 (d), 

and pure MeOH (e).
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The catalyst (0.05 mmol) was dissolved in brine (1.0 mL) with 0.5 mL of cyclohexanone to simulate the 
system of aldol reaction. A mixture (15 mL) of MeOH and distilled water, and 0.2 g of the nanofibrous membrane 
were then added to the system. The catalyst was compelled into β-CD cavity under ultrasound due to its 
insolubility in water. After the membrane was filtered, 0.2 g of new membrane was added and then ultrasound was 
continued for 10 min; this process was repeated for several times.

The adsorption rate of catalyst provided by different ratios of MeOH and H2O are shown in Table S2. The 
adsorption rate increased with the increase in volume of H2O in the mixture solvent. When the ratio of MeOH and 
H2O was beyond 1:2, the adsorption rate was not obviously improved. The optimal MeOH/H2O ratio was found to 
be 1:2 (98.5% adsorption rate). The effect of duration on adsorption rate is shown in Table S3. Compared with the 
fifth cycle, the adsorption rate at the sixth cycle was not further increased. The catalyst was then washed with 
methanol under ultrasound, and the process was repeated for another three times. The separation rate of catalyst 
from the fibrous membrane was 97.7%, and the total recovery rate was 96.2%. 

Table S2. The effect ratios of MeOH and H2O on adsorption ratea

Entry MeOH : H2Ob (v:v) Adsorption rate (%)

1 2:1 97.2
2 1:1 97.6
3 1:2 98.5
4 1:3 98.6
a Total volume of MeOH and H2O was 15 mL; bH2O : distilled water.

Table S3. The effect times on adsorption rate

Entry Adsorption rate (%)

1 62.0

2 79.4

3 90.8

4 97.2

5 98.5

6 98.5



S4

2. The 1H NMR, 13C NMR and HRMS spectra of catalyst 

1H NMR spectra of 1a
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HRMS spectra of 1a
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1H NMR spectra of 1b
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HRMS spectra of 1b
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1H NMR spectra of 1c
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HRMS spectra of 1c
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1H NMR spectra of 1d
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HRMS spectra of 1d
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3. The 1H NMR and 13C NMR spectra of products[1-6]

1H NMR spectra of 4a
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1H NMR spectra of 4b
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1H NMR spectra of 4c
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1H NMR spectra of 4d
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1H NMR spectra of 4e
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1H NMR spectra of 4f
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1H NMR spectra of 4g
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1H NMR spectra of 4h
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1H NMR spectra of 4i
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1H NMR spectra of 4j
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1H NMR spectra of 4k
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1H NMR spectra of 4l
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1H NMR spectra of 4m
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1H NMR spectra of 4n
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1H NMR spectra of 4o
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1H NMR spectra of 4p

13C NMR spectra of 4p



S28

1H NMR spectra of 4t
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1H NMR spectra of 4u
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1H NMR spectra of 4n
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4. The HPLC of the aldol products

The HPLC of racemic 4a
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The HPLC of racemic 4b

The HPLC of sample 4b
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The HPLC of racemic 4c

The HPLC of sample 4c
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The HPLC of racemic 4d

The HPLC of sample 4d
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The HPLC of racemic 4e

The HPLC of sample 4e
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The HPLC of sample 4e

OH OCN
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The HPLC of racemic 4g

The HPLC of sample 4g
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The HPLC of racemic 4h

The HPLC of sample 4h
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The HPLC of racemic 4i

The HPLC of sample 4i
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The HPLC of racemic 4j

The HPLC of sample 4j
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The HPLC of racemic 4k

The HPLC of sample 4k
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The HPLC of racemic 4l

The HPLC of sample 4l

OH

Br

O

OH

Br

O

Raceme



S43

The HPLC of racemic 4m

The HPLC of sample 4m
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The HPLC of racemic 4n 
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The HPLC of racemic 4o

The HPLC of sample 4o
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The HPLC of racemic 4p

The HPLC of sample 4p
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The HPLC of racemic 4t

The HPLC of sample 4t
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The HPLC of racemic 4u

The HPLC of sample 4u
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The HPLC of sample 4v 
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