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1. 1H and 13C NMR Spectra 
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(R)-3-(4-Methoxyphenyl)propane-1,2-diol (S1): 
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(R)-3-(4-Methoxyphenyl)propane-1,2-diol (S1): 
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(4R)-4-(4-Methoxybenzyl)-2-(4-methoxyphenyl)-1,3-dioxolane  (11): 
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Chemical Shift (ppm)

1.021.000.906.081.090.940.943.741.781.95
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(4R)-4-(4-Methoxybenzyl)-2-(4-methoxyphenyl)-1,3-dioxolane  (11): 
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Methoxybenzyl)oxy)-3-(4-methoxyphenyl)propan-1-ol  (S2): 

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

0.921.101.041.051.936.082.113.982.002.00
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(R)-2-((4-Methoxybenzyl)oxy)-3-(4-methoxyphenyl)propan-1-ol  (S2): 
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(R)-2-((4-Methoxybenzyl)oxy)-3-(4-methoxyphenyl)propanal  (12):  

 

12 11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.005.831.031.863.833.640.81
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(R)-2-((4-Methoxybenzyl)oxy)-3-(4-methoxyphenyl)propanal  (12):  
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(2R, 3R)-2-((4-Methoxybenzyl)oxy)-1-(4-methoxyphenyl)hex-5-ene-3-ol (7): 
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Chemical Shift (ppm)
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(2R, 3R)-2-((4-Methoxybenzyl)oxy)-1-(4-methoxyphenyl)hex-5-ene-3-ol (7): 
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Chemical Shift (ppm)
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1-(3,4-Dimethoxyphenyl)prop-2-en-1-ol (8): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

0.956.001.810.920.872.91
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1-(3,4-Dimethoxyphenyl)prop-2-en-1-ol (8): 
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(5R, 6R, E)-1-(3,4-Dimethoxyphenyl)-6-((4-methoxybenzyl)oxy)-7-(4-methoxyphenyl)hept-2-ene-1,5-diol (6): 

12 11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)
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(5R, 6R, E)-1-(3,4-Dimethoxyphenyl)-6-((4-methoxybenzyl)oxy)-7-(4-methoxyphenyl)hept-2-ene-1,5-diol (6): 
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(R)-1-(((4,4-Dibromo-1-(4-methoxyphenyl)but-3-en-2-yl)oxy)methyl)-4-methoxybenzene  (S3): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.966.000.911.080.970.963.933.96
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(R)-1-(((4,4-Dibromo-1-(4-methoxyphenyl)but-3-en-2-yl)oxy)methyl)-4-methoxybenzene  (S3): 
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(R)-1-Methoxy-4-(2-((4-methoxybenzyl)oxy)but-3-yn-1-yl)benzene  (15): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

0.882.086.261.010.990.984.173.99

7
.2

6
7

.2
3

7
.2

1
7

.1
9

7
.1

6
6

.8
8

6
.8

6
6

.8
5

6
.8

4
6

.8
2

4
.7

8
4

.7
2

4
.4

7
4

.4
2

4
.2

5
4

.2
1

4
.2

0
4

.1
8

4
.1

7
3

.8
1

3
.8

0
3

.7
9

3
.0

2
3

.0
0

2
.9

9
2

.9
7

2
.4

9
2

.4
8

 

 



S20 
 

(R)-1-Methoxy-4-(2-((4-methoxybenzyl)oxy)but-3-yn-1-yl)benzene  (15): 
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Ethyl (E)-4-(4-methoxyphenyl)but-2-enoate (17): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.241.983.001.940.921.912.85
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Ethyl (E)-4-(4-methoxyphenyl)but-2-enoate (17): 
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(E)-4-(4-Methoxyphenyl)but-2-en-1-ol  (S4): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.202.073.082.011.000.972.092.00
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(E)-4-(4-Methoxyphenyl)but-2-en-1-ol  (S4): 
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((2R, 3R)-3-(4-Methoxybenzyl)oxiran-2-yl)methanol  (18): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

0.901.990.950.940.973.001.021.901.89
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((2R, 3R)-3-(4-Methoxybenzyl)oxiran-2-yl)methanol  (18): 
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(2S, 3R)-2-(Chloromethyl)-3-(4-methoxybenzyl)oxirane (19): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.011.831.943.001.891.86
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(2S, 3R)-2-(Chloromethyl)-3-(4-methoxybenzyl)oxirane (19): 
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(R)-1-(4-Methoxyphenyl)but-3-yn-2-ol  (S5): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)
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(R)-1-(4-Methoxyphenyl)but-3-yn-2-ol  (S5): 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(R)-1-Methoxy-4-(2-((4-methoxybenzyl)oxy)but-3-yn-1-yl)benzene  (15): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

0.811.926.000.910.930.933.901.971.88
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(R)-1-Methoxy-4-(2-((4-methoxybenzyl)oxy)but-3-yn-1-yl)benzene  (15): 

 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(S)-1-(3,4-Dimethoxyphenyl)but-3-en-1-ol  (20): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

0.932.093.093.101.050.961.131.001.861.17
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(S)-1-(3,4-Dimethoxyphenyl)but-3-en-1-ol  (20): 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(S)-Tert-butyl((1-(3,4-dimethoxyphenyl)but-3-en-1-yl)oxy)dimethylsilane (S6): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.812.659.001.985.630.970.831.050.941.930.99
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(S)-Tert-butyl((1-(3,4-dimethoxyphenyl)but-3-en-1-yl)oxy)dimethylsilane (S6): 

 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(S)-3-((Tert-butyldimethylsilyl)oxy)-3-(3,4-dimethoxyphenyl)propanal  (16): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.882.979.191.010.995.980.972.011.000.94
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(S)-3-((Tert-butyldimethylsilyl)oxy)-3-(3,4-dimethoxyphenyl)propanal  (16): 

 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(1S, 6R)-1-((Tert-butyldimethylsilyl)oxy)-1-(3,4-dimethoxyphenyl)-6-((4-methoxybenzyl)-oxy)-7-(4-methoxyphenyl)hept-4-yn-3-ol (21): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.782.919.291.131.132.136.156.221.021.001.071.060.727.294.00
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(1S, 6R)-1-((Tert-butyldimethylsilyl)oxy)-1-(3,4-dimethoxyphenyl)-6-((4-methoxybenzyl)-oxy)-7-(4-methoxyphenyl)hept-4-yn-3-ol (21): 

 

220 200 180 160 140 120 100 80 60 40 20 0 -20

Chemical Shift (ppm)
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(1S, 6R, E)-1-((Tert-butyldimethylsilyl)oxy)-1-(3,4-dimethoxyphenyl)-6-((4-methoxybenzyl)-oxy)-7-(4-methoxyphenyl)hept-4-en-3-ol (S7): 

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.821.062.799.061.022.051.051.005.796.190.921.011.070.811.101.995.991.403.500.75
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(1S, 6R, E)-1-((Tert-butyldimethylsilyl)oxy)-1-(3,4-dimethoxyphenyl)-6-((4-methoxybenzyl)-oxy)-7-(4-methoxyphenyl)hept-4-en-3-ol (S7): 

 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(1S, 6R, E)-1-((Tert-butyldimethylsilyl)oxy)-1-(3,4-dimethoxyphenyl)-6-((4-mehoxybenzyl)-oxy)-7-(4-methoxyphenyl)hept-4-en-3-one (14): 

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.953.379.290.991.021.031.026.016.091.020.971.001.001.001.105.991.013.89
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(1S, 6R, E)-1-((Tert-butyldimethylsilyl)oxy)-1-(3,4-dimethoxyphenyl)-6-((4-mehoxybenzyl)-oxy)-7-(4-methoxyphenyl)hept-4-en-3-one (14): 

 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(1S, 6R, E)-1-(3,4-Dmethoxyphenyl)-1-hydroxy-6-((4-methoxybenzyl)oxy)-7-(4-methoxyphenyl)-hept-4-en-3-one (22): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.172.890.916.276.001.111.011.021.000.941.166.030.953.88
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(1S, 6R, E)-1-(3,4-Dmethoxyphenyl)-1-hydroxy-6-((4-methoxybenzyl)oxy)-7-(4-methoxyphenyl)-hept-4-en-3-one (22): 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(R, 1E, 4E)-1-(3,4-Dimethoxyphenyl)-6-((4-methoxybenzyl)oxy)-7-(4-methoxyphenyl)hepta-1,4-dien-3-one (24): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.070.966.215.761.210.831.060.916.625.261.00
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(R, 1E, 4E)-1-(3,4-Dimethoxyphenyl)-6-((4-methoxybenzyl)oxy)-7-(4-methoxyphenyl)hepta-1,4-dien-3-one (24): 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(R, E)-5-((4-Methoxybenzyl)oxy)-6-(4-methoxyphenyl)hex-3-en-2-one (25): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.981.031.035.911.151.051.000.971.043.943.97
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(R, E)-5-((4-Methoxybenzyl)oxy)-6-(4-methoxyphenyl)hex-3-en-2-one (25): 

 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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3,4-Dimethoxybenzaldehyde (10): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.963.000.990.980.980.94
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3,4-Dimethoxybenzaldehyde (10): 

 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(1S, 6R)-1-((Tert-butyldimethylsilyl)oxy)-1-(3,4-dimethoxyphenyl)-6-((4-methoxybenzyl)-oxy)-7-(4-methoxyphenyl)hept-4-yn-3-one  (14a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.932.828.951.003.052.923.105.990.991.011.011.015.951.003.99
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(1S, 6R)-1-((Tert-butyldimethylsilyl)oxy)-1-(3,4-dimethoxyphenyl)-6-((4-methoxybenzyl)-oxy)-7-(4-methoxyphenyl)hept-4-yn-3-one  (14a): 

 

220 200 180 160 140 120 100 80 60 40 20 0 -20

Chemical Shift (ppm)
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(1S, 6R)-1-(3,4-Dimethoxyphenyl)-1-hydroxy-6-((4-methoxybenzyl)oxy)-7-(4-methoxyphenyl)hept-4-yn-3-one  (22a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

0.881.033.133.073.222.962.920.991.000.990.996.151.032.011.94
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(1S, 6R)-1-(3,4-Dimethoxyphenyl)-1-hydroxy-6-((4-methoxybenzyl)oxy)-7-(4-methoxyphenyl)hept-4-yn-3-one  (22a): 

220 200 180 160 140 120 100 80 60 40 20 0 -20

Chemical Shift (ppm)
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(S)-2-(3,4-Dimethoxyphenyl)-6-((R)-1-((4-methoxybenzyl)oxy)-2-(4-methoxyphenyl)ethyl)-2,3-dihydro-4H-pyran-4-one (23a)and (S, E)-5-(3,4-

dimethoxyphenyl)-2-((R)-2-((4-methoxybenzyl)oxy)-3-(4-methoxyphenyl)propylidene)dihydrofuran-3(2H)-one  (26): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.010.962.176.236.351.131.121.010.530.541.005.061.974.13
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(S)-2-(3,4-Dimethoxyphenyl)-6-((R)-1-((4-methoxybenzyl)oxy)-2-(4-methoxyphenyl)ethyl)-2,3-dihydro-4H-pyran-4-one (23a)and (S, E)-5-(3,4-

dimethoxyphenyl)-2-((R)-2-((4-methoxybenzyl)oxy)-3-(4-methoxyphenyl)propylidene)dihydrofuran-3(2H)-one  (26): 

 

220 200 180 160 140 120 100 80 60 40 20 0 -20

Chemical Shift (ppm)

1
9
2

.8
6

1
9
2

.6
9

1
7
6

.3
8

1
7
5

.3
9

1
5
9

.4
0

1
5
8

.4
8

1
4
9

.2
5

1
3
0

.6
0

1
2
9

.5
4

1
2
9

.0
6

1
1
9

.1
4

1
1
9

.0
8

1
1
3

.8
6

1
1
3

.7
6

1
1
1

.1
5

1
0
9

.8
2

1
0
9

.6
3

1
0
4

.1
2

1
0
3

.9
9

8
1
.0

8
7

9
.7

8
7

9
.6

7
7

7
.4

8
7

7
.1

6
7

6
.8

5
7

1
.9

0
7

1
.7

6
5

6
.0

9
5

5
.3

8
4

2
.8

2
4

2
.6

0
3

9
.9

4
3

9
.5

0

 



S59 
 

(R, E)-1-(3,4-Dimethoxyphenyl)-6-((4-methoxybenzyl)oxy)-7-(4-methoxyphenyl)hept-1-en-4-yn-3-one  (24a):  

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

0.980.972.832.962.733.010.960.950.961.034.990.960.983.761.00
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(R, E)-1-(3,4-Dimethoxyphenyl)-6-((4-methoxybenzyl)oxy)-7-(4-methoxyphenyl)hept-1-en-4-yn-3-one  (24a): 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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4-Allylphenol (S8) 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.051.980.960.962.022.00
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4-Allylphenol (S8) 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

1
5
3

.7
7

1
3
7

.9
5

1
3
2

.4
3

1
2
9

.8
4

1
1
5

.5
9

1
1
5

.4
1

7
7
.4

8
7

7
.1

6
7

6
.8

4

3
9
.4

2

 

 



S63 
 

(4-Allylphenoxy)(tert-butyl)dimethylsilane (9a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

5.919.322.001.920.942.142.00

7
.2

6
7

.0
5

7
.0

3
6

.7
9

6
.7

9
6

.7
8

6
.7

7
6

.0
0

5
.9

7
5

.9
3

5
.9

2
5

.0
8

5
.0

8
5

.0
7

5
.0

7
5

.0
6

5
.0

4
5

.0
4

3
.3

4
3

.3
2

0
.9

9

0
.2

0

 

 



S64 
 

(4-Allylphenoxy)(tert-butyl)dimethylsilane (9a): 

 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

1
5
4

.0
2

1
3
8

.0
5

1
3
2

.8
0

1
2
9

.5
7

1
2
0

.0
9

1
1
5

.5
3

7
7
.4

8
7

7
.1

6
7

6
.8

4

3
9
.5

7

2
5
.8

5

1
8
.3

5

-4
.2

9

 



S65 
 

Ethyl-(E)-4-(4-((tert-butyldimethylsilyl)oxy)phenyl)but-2-enoate  (17a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

6.309.184.091.932.001.002.172.150.98
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Ethyl-(E)-4-(4-((tert-butyldimethylsilyl)oxy)phenyl)but-2-enoate  (17a): 

 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(E)-4-(4-((Tert-butyldimethylsilyl)oxy)phenyl)but-2-en-1-ol  (S4a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

5.919.001.851.800.950.901.871.88
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(E)-4-(4-((Tert-butyldimethylsilyl)oxy)phenyl)but-2-en-1-ol  (S4a): 

 

220 200 180 160 140 120 100 80 60 40 20 0 -20

Chemical Shift (ppm)
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((2R, 3R)-3-(4-((Tert-butyldimethylsilyl)oxy)benzyl)oxiran-2-yl)methanol (18a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

6.279.380.952.050.950.971.001.042.082.00
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((2R, 3R)-3-(4-((Tert-butyldimethylsilyl)oxy)benzyl)oxiran-2-yl)methanol (18a): 

 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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Tert-butyl(4-(((2R,3S)-3-(chloromethyl)oxiran-2-yl)methyl)phenoxy)dimethylsilane  (19a): 

 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

5.778.841.981.881.882.082.10
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Tert-butyl(4-(((2R,3S)-3-(chloromethyl)oxiran-2-yl)methyl)phenoxy)dimethylsilane  (19a): 
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Chemical Shift (ppm)
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(R)-1-(4-((Tert-butyldimethylsilyl)oxy)phenyl)but-3-yn-2-ol  (S5a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

5.979.000.810.771.820.871.961.75
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(R)-1-(4-((Tert-butyldimethylsilyl)oxy)phenyl)but-3-yn-2-ol  (S5a): 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(R)-Tert-butyl(4-(2-((4-methoxybenzyl)oxy)but-3-yn-1-yl)phenoxy)dimethylsilane  (15a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

5.578.890.751.933.110.961.160.891.871.992.061.76
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(R)-Tert-butyl(4-(2-((4-methoxybenzyl)oxy)but-3-yn-1-yl)phenoxy)dimethylsilane  (15a): 
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Chemical Shift (ppm)
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4-Formyl-2-methoxyphenyl-4-methylbenzenesulfonate (10a): 

12 11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.153.152.032.031.122.000.99
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4-Formyl-2-methoxyphenyl-4-methylbenzenesulfonate (10a): 

 

220 200 180 160 140 120 100 80 60 40 20 0 -20

Chemical Shift (ppm)
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4-(1-Hydroxybut-3-en-1-yl)-2-methoxyphenyl 4-methylbenzenesulphonate  (S9): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

0.740.703.010.962.960.861.700.870.950.870.902.001.90
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4-(1-Hydroxybut-3-en-1-yl)-2-methoxyphenyl 4-methylbenzenesulphonate  (S9): 
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Chemical Shift (ppm)
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4-(But-3-enoyl)-2-methoxyphenyl-4-methylbenzenesulfonate  (28): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.003.161.761.650.831.102.241.230.932.14
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4-(But-3-enoyl)-2-methoxyphenyl-4-methylbenzenesulfonate  (28): 

 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(S)-4-(1-Hydroxybut-3-en-1-yl)-2-methoxyphenyl-4-methylbenzenesulphonate (20a) (prepared from 28) 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.090.633.271.443.151.082.181.071.140.971.031.952.00
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(S)-4-(1-Hydroxybut-3-en-1-yl)-2-methoxyphenyl-4-methylbenzenesulphonate (20a) (prepared from 28) 
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Chemical Shift (ppm)
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(S)-4-(1-Hydroxybut-3-en-1-yl)-2-methoxyphenyl-4-methylbenzenesulphonate  (20a)  (prepared from 10a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

0.830.783.461.063.101.032.071.011.091.021.052.032.01
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(S)-4-(1-Hydroxybut-3-en-1-yl)-2-methoxyphenyl-4-methylbenzenesulphonate (20a) (prepared from 10a): 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(S)-4-(1-((Tert-butyldimethylsilyl)oxy)but-3-en-1-yl)-2-methoxyphenyl-4-   methylbenzene-sulphonate (S6a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.073.079.092.123.133.041.042.091.031.011.021.032.042.01
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(S)-4-(1-((Tert-butyldimethylsilyl)oxy)but-3-en-1-yl)-2-methoxyphenyl-4-   methylbenzene-sulphonate (S6a): 

 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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(S)-4-(1-((Tert-butyldimethylsilyl)oxy)-3-oxopropyl)-2-methoxyphenyl-4-methylbenzene-sulfonate (16a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.903.078.693.101.021.002.850.960.970.940.932.092.000.94
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(S)-4-(1-((Tert-butyldimethylsilyl)oxy)-3-oxopropyl)-2-methoxyphenyl-4-methylbenzene-sulfonate (16a): 

 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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4-((1S, 6R)-1-((Tert-butyldimethylsilyl)oxy)-7-(4-((tert-butyldimethylsilyl)oxy)phenyl)-3-hydroxy-6-((4-methoxybenzyl)oxy)hept-4-yn-1-yl)-2-methoxyphenyl-

4-methylbenzene-sulfonate (21a): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.823.213.344.388.948.593.421.160.852.762.591.360.940.790.840.920.870.390.452.342.760.971.672.802.242.16
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4-((1S, 6R)-1-((Tert-butyldimethylsilyl)oxy)-7-(4-((tert-butyldimethylsilyl)oxy)phenyl)-3-hydroxy-6-((4-methoxybenzyl)oxy)hept-4-yn-1-yl)-2-methoxyphenyl-

4-methylbenzene-sulfonate (21a): 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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4-((1S, 6R)-1-((Tert-butyldimethylsilyl)oxy)-7-(4-((tert-butyldimethylsilyl)oxy)phenyl)-6-((4-methoxybenzyl)oxy)-3-oxohept-4-yn-1-yl)-2-methoxyphenyl-4-

methylbenzenesulfonate (14b): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.822.895.588.708.992.950.962.832.802.790.990.940.940.845.794.732.202.00
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4-((1S, 6R)-1-((Tert-butyldimethylsilyl)oxy)-7-(4-((tert-butyldimethylsilyl)oxy)phenyl)-6-((4-methoxybenzyl)oxy)-3-oxohept-4-yn-1-yl)-2-methoxyphenyl-4-

methylbenzenesulfonate (14b): 
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Chemical Shift (ppm)
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4-((1S, 6R)-7-(4-((Tert-butyldimethylsilyl)oxy)phenyl)-1-hydroxy-6-((4-methoxybenzyl)-oxy)-3-oxohept-4-yn-1-yl)-2-methoxyphenyl 4-methylbenzenesulfonate 

(29): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.101.632.041.032.993.000.980.971.001.040.851.941.112.000.993.091.942.032.00
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4-((1S, 6R)-7-(4-((Tert-butyldimethylsilyl)oxy)phenyl)-1-hydroxy-6-((4-methoxybenzyl)-oxy)-3-oxohept-4-yn-1-yl)-2-methoxyphenyl 4-methylbenzenesulfonate 

(29): 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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4-((1S, 6R)-1-Hydroxy-7-(4-hydroxyphenyl)-6-((4-methoxybenzyl)oxy)-3-oxohept-4-yn-1-yl)-2-methoxyphenyl 4-methylbenzenesulfonate (30): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

5.718.703.251.761.121.142.842.901.221.381.441.122.362.401.002.501.612.102.131.99

7
.7

7
7

.7
5

7
.3

1
7

.2
6

7
.1

4
7

.1
0

7
.0

8
7

.0
6

6
.8

4
6

.8
2

6
.7

6
6

.7
4

5
.1

6
5

.1
5

4
.6

9
4

.6
6

4
.4

3
4

.4
0

4
.3

5
4

.3
4

3
.8

0
3

.7
9

2
.9

8
2

.9
7

2
.9

6
2

.9
4

2
.9

3
2

.9
1

2
.8

9
2

.8
9

2
.4

4

0
.9

7

0
.1

7

 

 



S98 
 

4-((1S, 6R)-1-Hydroxy-7-(4-hydroxyphenyl)-6-((4-methoxybenzyl)oxy)-3-oxohept-4-yn-1-yl)-2-methoxyphenyl 4-methylbenzenesulfonate (30): 
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4-((S)-6-((R)-2-(4-Hydroxyphenyl)-1-((4-methoxybenzyl)oxy)ethyl)-4-oxo-3,4-dihydro-2H-pyran-2-yl)-2-methoxyphenyl 4-methylbenzenesulfonate (31): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.942.412.113.043.090.920.980.941.080.890.942.061.292.882.113.062.271.99
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4-((S)-6-((R)-2-(4-Hydroxyphenyl)-1-((4-methoxybenzyl)oxy)ethyl)-4-oxo-3,4-dihydro-2H-pyran-2-yl)-2-methoxyphenyl 4-methylbenzenesulfonate (31): 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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4-((S)-6-((R)-2-(4-((Tert-butyldimethylsilyl)oxy)phenyl)-1-((4-methoxybenzyl)oxy)ethyl)-4-oxo-3,4-dihydro-2H-pyran-2-yl)-2-methoxyphenyl-4-

methylbenzenesulfonate (32): 

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

5.819.943.252.222.063.163.121.020.950.930.810.972.283.782.033.182.172.00
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4-((S)-6-((R)-2-(4-((Tert-butyldimethylsilyl)oxy)phenyl)-1-((4-methoxybenzyl)oxy)ethyl)-4-oxo-3,4-dihydro-2H-pyran-2-yl)-2-methoxyphenyl-4-

methylbenzenesulfonate (32): 
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Chemical Shift (ppm)

1
9
1

.9
3

1
7
5

.0
8

1
5
9

.5
4

1
5
4

.6
6

1
5
2

.3
4

1
4
5

.2
9

1
3
8

.7
6

1
3
8

.1
9

1
3
3

.5
6

1
3
0

.6
0

1
2
9

.6
2

1
2
9

.4
9

1
2
8

.7
3

1
2
4

.4
4

1
2
0

.1
1

1
1
8

.4
1

1
1
3

.9
6

1
1
0

.6
3

1
0
4

.5
4

8
0
.5

3
7

9
.8

1
7

7
.4

2
7

7
.1

6
7

6
.9

1
7

2
.0

3

5
5
.9

3
5

5
.4

4

4
3
.0

2
3

9
.7

1

2
5
.8

4
2

1
.8

5
1

8
.3

7

-4
.2

7

 



S103 
 

 

4-((2S, 6R)-6-((R)-1-Hydroxy-2-(4-hydroxyphenyl)ethyl)-4-oxotetrahydro-2H-pyran-2-yl)-2-methoxyphenyl 4-methylbenzenesulfonate (S10): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.661.031.081.761.231.043.011.141.680.860.952.252.212.281.211.971.99
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4-((2S, 6R)-6-((R)-1-Hydroxy-2-(4-hydroxyphenyl)ethyl)-4-oxotetrahydro-2H-pyran-2-yl)-2-methoxyphenyl 4-methylbenzenesulfonate (S10): 
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4-((2S, 6R)-6-((R)-2-(4-((Tert-butyldimethylsilyl)oxy)phenyl)-1-hydroxyethyl)-4-oxotetrahydro-2H-pyran-2-yl)-2-methoxyphenyl 4-methylbenzenesulfonate 

(S11): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

6.069.531.071.323.271.081.351.652.221.243.071.451.201.032.212.172.331.062.221.93
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4-((2S, 6R)-6-((R)-2-(4-((Tert-butyldimethylsilyl)oxy)phenyl)-1-hydroxyethyl)-4-oxotetrahydro-2H-pyran-2-yl)-2-methoxyphenyl 4-methylbenzenesulfonate 

(S11): 
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4-((2S, 4R, 6R)-6-((R)-2-(4-((Tert-butyldimethylsilyl)oxy)phenyl)-1-hydroxyethyl)-4-hydroxytetra-hydro-2H-pyran-2-yl)-2-methoxyphenyl 4-

methylbenzenesulfonate (34): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

5.679.092.301.551.173.361.010.913.002.071.020.850.842.001.853.012.082.10
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4-((2S, 4R, 6R)-6-((R)-2-(4-((Tert-butyldimethylsilyl)oxy)phenyl)-1-hydroxyethyl)-4-hydroxytetra-hydro-2H-pyran-2-yl)-2-methoxyphenyl 4-

methylbenzenesulfonate (34): 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
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4-((2S, 4R, 6R)-4-Hydroxy-6-((R)-1-hydroxy-2-(4-hydroxyphenyl)ethyl)tetrahydro-2H-pyran-2-yl)-2-methoxyphenyl 4-methylbenzenesulfonate (35) (using LS-

Selectride): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.481.341.303.161.191.022.911.111.180.920.931.982.042.992.072.01
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4-((2S, 4R, 6R)-4-Hydroxy-6-((R)-1-hydroxy-2-(4-hydroxyphenyl)ethyl)tetrahydro-2H-pyran-2-yl)-2-methoxyphenyl 4-methylbenzenesulfonate (35) (using LS-

Selectride): 

200 180 160 140 120 100 80 60 40 20 0
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4-((2S, 4R, 6R)-4-Hydroxy-6-((R)-1-hydroxy-2-(4-hydroxyphenyl)ethyl)tetrahydro-2H-pyran-2-yl)-2-methoxyphenyl 4-methylbenzenesulfonate (35) (using 

TBAF): 

11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.920.871.143.301.090.902.951.120.950.701.271.852.213.041.992.00
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ent-Rhoiptelol B  (3a): 
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ent-Rhoiptelol B  (3a): 
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2. 2D-NMR Spectra  of 4-((2S, 4R, 6R)-6-((R)-2-(4-((tert-butyldimethyl-silyl)oxy)phenyl)-1-hydroxyethyl)-4-hydroxytetrahydro-2H-pyran-

2-yl)-2-methoxyphenyl 4-methylbenzenesulfonate (34): 
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a) COSY spectra of 34: 
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a) NOESY spectra of 34: 
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b) HSQC spectra of 34: 
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c) HMBC spectra of 34: 
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3. Table S1. Comparison of NMR data of rhoiptelol B (3a) (Our work, Natural (Isolated) and First synthesised) 

 

 
 

Position Our Work (ent- Rhoiptelol B) Natural Rhoiptelol B (Isolated) First Synthesis of Rhoiptelol B 

δH (J in Hz) δC δH (J in Hz) δC δH (J in Hz) δC 

2 4.69 (1H, dd,J= 2.25, 11.51 Hz) 75.2 4.69 (1H, dd,J=3, 11 Hz) 75.2 d 4.69 (1H, dd, J = 11.1, 3.0 Hz) 75.2 

3 1.76 (1H, d, J = 2.88 Hz) 

1.84-1.80 (1H, m) 

41.3 1.75 (1H, ddd, J=3, 11, 12 Hz, ax) 

1.84 (1H, dd, J=3, 12 Hz, eq) 

41.3 t 1.74 (1H, ddd, J = 13.9, 11.3, 3.0 Hz) 

1.83 (1H, dd, J =  14.5, 2.6 Hz) 

41.3 

4 4.28 (1H, m) 65.7 4.27 (1H, t, J=3 Hz) 65.6 d 4.27 (1H, t, J = 3.0 Hz) 65.7 

5 1.57-1.54 (1H, m) 

1.92-1.89 (1H, m) 

34.9 1.57 (1H, dd, J=2, 13 Hz, eq) 

1.89 (1H, dt, J=3, 13 Hz, ax) 

34.9 t 1.55 (1H, dd, J = 13.4, 2.0 Hz) 

1.92 (1H, dd, J = 13.5, 3.0 Hz) 

35.0 

6 3.85-3.82 (1H, m) 74.3 3.82 (1H, dt, J=13, 3 Hz) 74.3 d 3.81 (1H, dt, J = 12.5, 2.89 Hz) 74.3 

7 3.60-3.57 (1H, m) 76.4 3.60, (1H, dt, J =3, 7 Hz) 76.3d 3.59 (1H, dt, J = 7.0, 3.2 Hz) 76.4 

8 2.71 (1H, dd, J = 7.25, 13.26 Hz) 
2.89 (1H, dd, J = 7.00, 13.66 Hz) 

 

39.7 2.70 (1H, dd, J= 7, 13 Hz) 

2.89 (1H, dd, J= 7, 13 Hz) 

39.7 t 2.69 (1H, dd, J = 13.4, 7.3 Hz) 

2.89 ( 1H, dd, J = 13.4, 6.8 Hz) 

39.7 

1’  136.2  136.1 s  136.2 

2’ 7.05 (2H, br. s) 111.1 7.04 (1H, br s) 111.1 d 7.04 (1H, br. s) 111.1 

3’  148.8  148.8 s  148.8 
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4’  146.7  146.7 s  146.8 

5’ 6.77 (1H, d, J = 8.13 Hz) 115.8 6.77 ( 1H, d, J = 8 Hz) 115.8 d 6.76 (1H, d, J = 8.1 Hz) 115.9 

6’ 6.84 (1H, dd, J = 1.88, 8.38 Hz) 119.9 6.84 (1H, dd, J= 2, 8 Hz) 119.8 d 6.83 (1H, dd, J = 8.1, 1.9 Hz) 119.8 

1’’  129.9  131.1 s  131.2 

2’’ 7.03 (1H, s) 131.4 7.03 (1H, d, J= 8 Hz) 131.4 d 7.03 (2H, d, J = 8.1 Hz) 131.4 

3’’ 6.71-6.68 (2H, m) 116.0 6.69 (1H, d, J = 8 Hz) 116.0 d 6.68 (2H, d, J = 8.1 Hz) 116.0 

4’’  156.6  156.6 s  156.7 

5’’  115.8 6.69 (1H, d, J = 8 Hz) 116.0 d  116.0 

6’’  131.4 7.03 (1H, d, J = 8 Hz) 131.4 d  131.5 

OMe 3.88 (3H, s) 56.4 3.87 (3H, s) 56.4 q 3.87 (1H, s) 56.4 

 

 

 

THE END 


