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1. General Remarks 

All reaction flask and solvent were dried according to standard method prior to use. 

Amino-functional Polysiloxane (AFP) 1d and 1e were purchased from Hangzhou 

Bald Silicone Co., Ltd. (0.21-0.55 mmol /g polysiloxane, Mw ~1900). 1d, IR (cm-1): 

2962, 2905, 1412, 1261, 1093, 864, 800; GPC: Mw: 2200, Mw/Mn=2.18; 1e, IR (cm-1): 

2962, 2905, 1412, 1260, 1092, 1020, 884, 800; GPC: Mw: 1900 Mw/Mn=1.94. Gel 

permeation chromatographic analysis (GPC) measurements were conducted on waters 

GPC, Flash column chromatography was performed over silica (100-200 mesh). 

NMR spectra were recorded on a 400-MHz spectrometer (Avance 400). 13C NMR 

spectra were obtained with broadband proton decoupling. For spectra recorded in 

CDCl3, unless noted, chemical shifts were recorded relative to the internal TMS 

(tetramethylsilane) reference signal. GC-MS was performed on TRACE DSQ. IR 

spectra were recorded using a FTIR apparatus (Nicolot 5700). Thin layer 

chromatography was performed using Silica. 

 

1. The NMR spectral data of 1d, and 1e 

1d: 1H-NMR (CDCl3, 400MHz), δ =2.803-2.833 (t, NHCH2, 2H), 2.667-2.707 (t, 

CH2NH2, 2H), 2.601-2.637 (t, CH2NH, 2H), 1.515-1.612 (m, CH2, 2H), 0.506-0.540 

(t, Si CH2, 2H), 0.088-0.109 (m, SiCH3, 489)；13C-NMR (CDCl3, 100MHz), δ = 52.9, 

52.3, 41.8, 23.5, 14.9, 0.579-1.384. 

1e: 1H-NMR (CDCl3, 400MHz), δ =2.613-2.718 (m, SiCCCH2NHCH, 3H), 

2.336-2.371 (m, CH2, 2H), 2.243-2.253(m, CH2, 6H), 1.659-1.745 (m, CH2, 2H), 
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1.530-1.608 (m, CH2, 2H), 0.496-0.537 (m, SiCH2, 2H), 0.089-0.110 (m, SiCH3, 396); 

13C-NMR (CDCl3, 100MHz), δ = 58.2, 53.0, 48.4, 45.5, 27.9, 23.3, 14.9, 0.607-1.348.  

 

Table S1. Recovery and Recycling of Amino-functional polysiloxane 1e in the α-allylic 

alkylation of isobutyraldehydea 

Run AFP RecoveryYield of 1e 

(%) 

ReactionYield (%)b 

1 1e 100 > 99 

2 1e 99 > 99 

3 1e 99 > 99 

4 1e 98 90 

5 1e 96 > 99 

6 1e 98 > 99 

7 1e 98 > 99 

8 1e 96 > 99 

9 1e 96 > 99 

10 1e 95 > 99 

a Reaction conditions: All reactions were performed in CH3CN at room temperature 

with 1 mmol of 1,3-diphenylprop-2-en-1-ol, 2 mmol of isobutyraldehyde. b GC yield 

of the α-allylic alkylation of isobutyraldehyde. 
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Fig S1. The recycling tests of the AFP 1e during a-allylic alkylation of 
isobutyraldehyde, GC yields. 

 

2. General Procedure for Amino-functional Polysiloxane-Catalyzed Knoevenagel 

condensation 

Acetic acid (20 mol%) and Amino-functional polysiloxane 1d (10 mol%) was added 

into a solution of aldehyde (2 mmol) and a methylene-activated substrate (2.6 mmol) 

in CH3CN (3 mL). After stirring at room temperature for 12h, Methanol (10 mL) was 

added and the supernatant liquid were dried, concentrated in vacuo, and purified by 

column chromatography on silica gel (hexane-EtOAc, 20:1) to gain the desired 

product.  
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10b(Table 3, entry 2): 1H-NMR (CDCl3, 400MHz), δ =8.201 (s, -CH=C, 1H), 7.942 (t, 

J=6Hz, Ph-H, 2H), 7.496-7.533 (m, Ph-H, 1H), 7.453 (t, J=8.4Hz, Ph-H, 2H), 

4.315-4.369 (m, J1=7.2Hz, J2=14Hz, -CH2, 2H), 1.340-1.376 (m, J=7Hz, -CH3, 3H). 

10p(Table 3, entry 20): 1H-NMR (CDCl3, 400MHz), δ =8.173 (s, -CH=C, 1H), 7.913 (t, J 

= 6 Hz, Ph-H, 2H), 7.444 (t, J= 8.4 Hz, Ph-H, 2H), 4.343-4.396 (m, J1= 7.2 Hz, J2= 14 Hz, -CH2, 

2H),1.385 (m, J= 7 Hz, -CH3,3H) 

10q(Table 3, entry 21): 1H-NMR (CDCl3, 400MHz), δ =8.21(s, 1H), 7.734 (t, J= 11.2 Hz, 

2H), 7.52-7.46 (m, J1= 7.4 Hz, J2= 14,2 Hz, 1H), 7.264 (t, J=7.2Hz, 1H), 4.40 (q, J1= 7.0 Hz, J2= 

14.2 Hz, 2H), 1.40 (t, J= 7.0 Hz, -CH3, 3H) 

10r(Table 3, entry 22): 1H-NMR (CDCl3, 400MHz), δ =8.17 (s, -CH=C, 1H), 8.001 (t, 

J = 6 Hz, Ph-H, 2H), 7.163 (t, J= 8.4 Hz, Ph-H, 2H), 4.381-4.328 (m, J1 = 7.2 Hz, J2 

= 14 Hz, -CH2, 2H), 1.386-1.351 (m, J = 7 Hz, -CH3, 3H). 

 

3. General Procedure for recovery and recycling of Amino-functional 

polysiloxane 1d in the Knoevenagel condensation reaction. 

Acetic acid (20 mol%) and amino-functional polysiloxane 1d (10 mol%) was 

added into a solution of aldehyde (2 mmol) and malononitrile (2.6 mmol) in CH3CN 

(3 mL). After stirring at room temperature for 12h, the reaction was completely that 

detected by TLC, methanol (10 mL) was then added to the reaction solution. The 

product was easily extracted by methanol because the AFP 1d was not soluble in 

methanol and left in the bottom of glassware. After the extraction via liquid/gel 
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separartions, the resulted was AFP 1d was used directly for the next run. 

 

Table S2. Recovery and Recycling of Amino-functional polysiloxane 1d in the 

Knoevenagel condensationa 

Run RecoveryYield of 1d (%) ReactionYield (%)b 

1 97 96 

2 94 > 99 

3 90 > 99 

4 88 98 

5 85 98 

6 80 > 99 

a Reaction conditions: All reactions were performed in CH3CN at room temperature 

with 2 mmol of benzaldehyde, 2.6 mmol of malonitrile. bGC yield. 
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1H/13C-NMR spectrum of products 

ppm (t1)
0.01.02.03.04.05.06.07.0

0

500

1000

1500

2000

2500

7.276

4.328
4.310
4.283
4.265

3.269

2.523
2.513
2.503
2.497
1.809
1.803
1.790
1.784
1.776
1.770
1.757
1.750
1.668
1.659
1.653
1.632
1.626
1.385
1.367
1.349
1.270
1.181
1.164

3.
00

2.
15

1.
00

3.
00

2.
00

4.
19

S
NH2

COOEt

 

 
 

ppm (t1)
0.01.02.03.04.05.06.07.0

0

1000

2000

3000

4000

50007.276

5.705
5.697
5.692
5.686
5.680

4.289
4.271

2.959
2.948
2.916
2.905
2.557
2.551
2.545
2.542
2.534
2.530

2.202

1.865
1.838
1.835

1.370
1.352
1.334
1.195
1.178
1.069
1.053
0.014

3.
00

0.
82

1.
88

1.
96

1.
11

1.
79

1.
99

2.
65

0.
66

S
NH2

COOEt

 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

 
 

8

ppm (t1)
0.01.02.03.04.05.06.07.0

0

500

1000

1500

2000

2500

7.275

5.781
5.777

4.292
4.274

2.991
2.963

2.583
2.555

1.808
1.634
1.625
1.612
1.365
1.347
1.329

0.108

3.
00

4.
22

2.
09

2.
05

2.
05

2.
00

1.
90

S

COOEt

NH2

 

ppm (t1)
0.05.0

0

10000

20000

30000

40000

50000

9
623

7.339
7.316
7.313
7.294

7.233
7.214

6.569
6.548
6.530
6.508
6.486
6.447

3.682
3.660

2.316

0.000

1.
00

10
.8

0

2.
06

1.
00

6.
22

H

OH

 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

 
 

9

 

ppm (t1)
0.01.02.03.04.05.06.07.08.09.0

-1000

0

10000

20000

30000

40000

50000

60000

70000

9.576

9.423
9.413

7.289
7.271
7.244
7.225
7.204
7.187
7.163
7.144
7.126

6.431
6.392
6.255
6.232
6.216
6.193

3.690
3.667
3.644

2.687
2.672
2.663
2.653
2.639

0.000

1.
00

1.
00

0.
98

11
.4

2

1.
03

0.
99

2.
95

1.
91

H

OH

 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

 
 

10

 
 
 
 

ppm (t1)
0.05.0

0

10000

20000

30000

40000

50000

9
489

9.480
7.364
7.346
7.332
7.327
7.314
7.296
7.283
7.277
7.265
7.255
7.249
7.232
7.217
7.209
6.498
6.459
6.448
6.408

6.347
6.330
6.307
6.291
6.268

3.746
3.723
3.707
3.701
3.685
2.813
2.806
2.796
2.789
2.781
2.775
2.763
1.688
1.684
1.667
1.649
1.630
1.574

1.311
1.292
1.281
1.274
1.270
1.257

0.912
0.894
0.876
0.828
0.810
0.792
0.000

3.
29

2.
27

0.
96

1.
00

0.
98

2.
22

11
.3

1

0.
94

0.
93

O

H

H

 

 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

 
 

11

ppm (t1)
050100150200

0

50000

10000

15000

20000

25000

30000

204.747
204.434

141.340
136.892
131.757
131.425
130.560
130.231
129.002
128.922
128.894
128.670
128.575
128.505
128.054
127.919
127.560
126.968
126.356
126.326

77.371
77.053
76.735

56.302

50.272

29.966

20.432

14.179

CHO

 

 
 
 

ppm (t1)
0.05.0

-5000

0

50000

10000

15000

20000

25000

30000

350009.795
9.783
9.580
9.569

6.525
6.485
6.454
6.414
6.300
6.278
6.267
6.261
6.244
6.228
6.205
4.001
3.980
3.956
3.932
2.777
2.766
2.755
2.750
2.739
2.729
2.715
2.704
2.691
2.679
2.667

2.218
2.200
2.190
2.183
2.173
2.166
2.155
2.138

1.794
1.777
1.765
1.759
1.748
1.742
1.730
1.713
1.112
1.094
1.058
1.040
0.992
0.974
0.956
0.000

1.
00

0.
93

1.
01

1.
12

5.
96

0.
97

1.
02

OH

H

 

 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

 
 

12

ppm (t1)
050100150200

-1000

0

10000

20000

30000

40000

50000

60000205.915
205.335

141.616
141.443
136.948
136.826
131.346
131.108
130.995
130.869

128.972
128.691
128.582
128.516
128.057
127.969
127.541
126.933
126.358
126.297

77.415
77.098
76.779

61.453
61.183

48.154
47.806

28.547
27.980

21.803
21.611

17.394
17.067

CHO

 

 
 
 

ppm (t1)
5.010.0

0

10000

20000

30000

40000

9.757
9.747
9.606
9.596

7.469
7.450
7.410
7.389
7.367
7.349
7.306
7.301
6.618
6.578
6.534

6.464
6.441
6.425

3.872
3.849
3.826

2.908
2.900

1.806
1.790

1.407
1.370
1.024
1.009
0.991

11
.4

1

1.
00

2.
00

0.
98

0.
99

1.
61

15
.8

9

3.
93

OHC

 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

 
 

13

ppm (t1)
050100150200

-1000

0

10000

20000

30000

40000

50000

60000

70000

80000

204.572
204.231

141.522
141.418

137.054
136.960
131.863
131.542
130.750
130.400
129.053
128.987
128.654
128.596
128.174
128.056
127.624
127.019
126.476
126.442

56.651
56.526

50.315
50.031

43.972
32.087
32.054
31.968

29.775
29.571
29.491
29.391
29.335
29.280

27.261
27.030

22.795
22.188
14.275

OHC

 

 
 
 
 

ppm (t1)
0.05.0

0

10000

20000

30000

40000

50000

600009.493

7.282
7.264
7.235
7.227
7.217
7.209
7.198
7.190
7.164
7.160
7.142
7.127
7.109
7.092
7.074
6.498
6.474
6.460
6.435

6.359
6.320

3.369
3.345
2.082
2.076
2.043
1.913
1.880
1.564
1.549
1.540
1.534
1.525
1.518

1.362
1.354
1.330
1.321
1.298
1.288
1.252
1.244
1.220
1.213
1.178
1.146
1.115
1.085
1.054
0.000

1.
01

6.
18

1.
00

4.
30

10
.6

4

0.
96

0.
97

H

H O

 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

 
 

14

 

ppm (t1)
050100150200

0

10000

20000

30000

40000

208.324

139.636
137.033

132.844

129.108
128.543
128.356
127.807
127.512
126.929
126.383

77.389
77.072
76.754

57.684
52.979

30.405
30.311
27.083

25.701
25.512
23.004
22.885

CHO

 

 
 

ppm (t1)
0.01.02.03.04.05.06.07.08.0

0

1000

2000

3000

40008
201

7.952
7.934
7.931
7.533
7.514
7.496
7.471
7.452
7.434
7.275

4.369
4.351
4.333
4.315

1.376
1.358
1.340

0.080

3.
00

2.
00

3.
00

2.
00

1.
00

COOEt

CN

 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

 
 

15

ppm (t1)
0.01.02.03.04.05.06.07.08.0

0

50

1000

1500

2000

2500

8.173

7.923
7.902

7.462
7.442

4.396
4.379
4.361
4.343

1.400
1.383
1.365

1.236

0.076

3.
00

2.
01

2.
00

1.
97

0.
98

Cl

COOC2H5

CN

 

ppm (t1)
0.01.02.03.04.05.06.07.08.0

0

500

1000

1500

20008.210
7.762
7.742
7.706
7.520
7.503
7.486
7.466
7.282
7.267
7.246

4.425
4.408
4.390
4.372

1.425
1.408
1.390

0.084

3.
00

1.
98

1.
15

1.
00

1.
95

0.
97

COOC2H5

CN

F

 
 
 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

 
 

16

ppm (t1)
0.01.02.03.04.05.06.07.08.0

0

500

1000

1500

2000

8.177
8.016
8.003
7.986

7.184
7.163
7.142

4.363
4.346

1.386
1.368
1.351

0.070

3.
00

2.
00

1.
96

1.
98

0.
97

F

COOC2H5

CN

 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012


