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1. Comparison of NMR data of the synthetic broussonetine M (3) with natural product and 

the synthetic broussonetine M in literature 
 

Table S1. Comparison of 1H NMR of the synthetic broussonetine M (3) with natural product and the synthetic 

broussonetine M of J. Alberto Marco 

 

  
Natural Productb 

Synthetic Broussonetine M 

(lit.)c 
Compound 3 

(500 MHz, C5D5N) (500 MHz, C5D5N) (500 MHz, C5D5N) 

Pyrrolidine 

Ring 

CH2OH 
4.15 (dd, J = 11.0, 5.9 Hz), 

4.22 (dd, J = 11.0, 5.9 Hz) 

4.45 (dd, J = 22.5, 5.5 Hz), 

4.41 (dd, J = 11.5, 5 Hz) 
4.49–4.42 (m, 2H) 

2 3.75 (m) 4.26 (m) 4.31–4.28 (m, 1H) 

3 4.62 (t, J = 6.4 Hz) 4.90 (t, J = 7 Hz) 4.92 (t, J = 6.7 Hz) 

4 4.36 (t, J = 6.4 Hz) 4.65 (t, J = 7 Hz) 4.67 (t, J = 7.1 Hz) 

5 3.45 (m) 4.05 (br, q, J = 7.5 Hz) 4.09–4.05 (m, 1H) 

Side Chain 

1’ 1.70 (m) a, 2.00 (m) a 
2.15–2.10 (m, 1H), 2.05–2.00 

(m, 1H) 

2.15–2.09 (m, 1H), 

2.03–1.97 (m, 1H) 

2’ 1.66–1.16 1.90–1.50 (m) 
1.90–1.79 (m)a, 

1.74–1.56 (m)a 

3’ 1.66–1.16 1.40–1.15 (m)a 1.33–1.07 (m) 

4’ 1.66–1.16 1.40–1.15 (m)a 1.33–1.07 (m) 

5’ 1.66–1.16 1.40–1.15 (m)a 1.33–1.07 (m) 

6’ 1.66–1.16 1.40–1.15 (m)a 1.33–1.07 (m) 

7’ 1.66–1.16 1.40–1.15 (m)a 1.33–1.07 (m) 

8’ 1.66–1.16 1.90–1.50 (m)a 
1.74–1.56 (m)a, 

1.48–1.45 (m, 1H) 

9’ 1.63 (m)a, 1.70 (m) a 1.90–1.50 (m)a 1.74–1.56 (m)a 

10’ 3.90 (m) 3.90 (m) 3.92–3.87 (m 1H) 

11’ 1.86 (m) 1.90–1.50 (m)a 1.90–1.79 (m)a 

12’ 2.00 (m) a, 2.12 (m) 2.30–2.25(br, m) 2.34–2.29 (m, 2H) 

13’ 3.95 (t, J = 6.4 Hz) 3.96 (t, J = 6.5 Hz) 3.96 (t, J = 6.4 Hz) 

a) Overlapped signals; b) Shibano, M.; Tsukamoto, D.; Fujimoto, R.; Masui, Y.; Sugimoto, H.; Kusano, G. Studies on the Constituents 

of Broussonetia Species. VII. Four New Pyrrolidine Alkaloids, Broussonetines M, O, P, and Q, as Inhibitors of Glycosidase, from 

Broussonetia kazinoki SIEB. Chem. Pharm. Bull. 2000, 48, 1281-1285; c) Ribes, C.; Falomir, E.; Murga, J.; Carda, M.; Alberto Marco, 

J. Convergent, stereoselective syntheses of the glycosidase inhibitors broussonetines D and M. Org. Biomol. Chem. 2009, 7, 

1355-1360. 
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Table S2. Comparison of 13C NMR of the synthetic broussonetine M (3) with natural product and the synthetic 

broussonetine M of J. Alberto Marco 

  
Natural Productb Synthetic Broussonetine M (lit.)c Compound 3 

(500 MHz, C5D5N) (500 MHz, C5D5N) (500 MHz, C5D5N) 

Pyrrolidine 

Ring 

CH2OH 63.45 59.2 59.7 

2 64.17 65.0 65.2 

3 80.23 76.2 76.7 

4 84.01 80.3 80.7 

5 62.01 62.7 63.0 

Side Chain 

1’ 35.44 30.2 30.3 

2’–8’ 

30.10 29.9 29.9 

30.07 29.7 29.8 

29.94 29.5 29.6 

29.88 29.4 29.5 

29.83 29.3 29.4 

27.22 26.6 26.7 

26.29 26.1 26.3 

9’ 38.27 38.3 38.5 

10’ 70.94 70.8 70.9 

11’ 34.93 35.1 35.2 

12’ 30.17 31.5 31.9 

13’ 62.34 62.3 62.4 

a) Shibano, M.; Tsukamoto, D.; Fujimoto, R.; Masui, Y.; Sugimoto, H.; Kusano, G. Studies on the Constituents of Broussonetia 

Species. VII. Four New Pyrrolidine Alkaloids, Broussonetines M, O, P, and Q, as Inhibitors of Glycosidase, from Broussonetia 

kazinoki SIEB. Chem. Pharm. Bull. 2000, 48, 1281-1285; b) Ribes, C.; Falomir, E.; Murga, J.; Carda, M.; Alberto Marco, J. 

Convergent, stereoselective syntheses of the glycosidase inhibitors broussonetines D and M. Org. Biomol. Chem. 2009, 7, 1355-1360. 
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Copies of NMR spectra for all new compounds 
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Compound 16 
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Compound ent-15 

9 8 7 6 5 4 3 2 1 0 ppm

1
.
4
6
6

1
.
4
8
7

1
.
4
8
9

1
.
5
1
4

1
.
6
0
7

1
.
6
1
2

1
.
6
2
0

1
.
6
2
8

1
.
6
4
1

1
.
6
7
2

1
.
6
8
5

1
.
6
9
7

1
.
7
0
4

1
.
7
0
9

1
.
7
2
0

1
.
7
2
3

1
.
7
2
9

1
.
7
3
9

1
.
7
4
8

1
.
7
6
8

2
.
1
6
9

2
.
1
7
3

2
.
1
9
1

2
.
1
9
4

2
.
1
9
7

2
.
2
1
8

2
.
2
2
2

2
.
2
3
4

2
.
2
3
9

2
.
2
5
7

2
.
2
6
1

2
.
5
1
9

3
.
4
7
9

3
.
4
9
9

3
.
5
1
9

3
.
6
2
7

3
.
6
4
0

5
.
0
7
3

5
.
0
7
7

5
.
0
8
1

5
.
1
0
8

5
.
1
1
2

5
.
1
1
5

5
.
1
1
8

5
.
1
2
6

5
.
1
3
0

5
.
1
3
5

5
.
1
3
7

5
.
7
7
8

5
.
8
0
9

7
.
2
6
6

7
.
2
7
9

7
.
2
8
6

7
.
2
9
4

7
.
3
0
9

7
.
3
2
1

7
.
3
3
4

7
.
3
3
8

1
.1

1

3
.3

1

2
.1

5

1
.0

0

2
.1

4
1

.0
3

0
.9

7
1

.0
9

1
.0

0

5
.1

1
OH

OBn

 

Figure S5 

 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

2
6
.
1
9

3
3
.
9
7

4
1
.
9
9

7
0
.
4
6

7
0
.
5
7

7
3
.
0
0

1
1
7
.
6
9

1
2
7
.
6
4

1
2
7
.
7
2

1
2
8
.
4
2

1
3
5
.
0
8

1
3
8
.
2
5

OH

OBn

 

Figure S6 



S7 
 

Compound 15 
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Compound 19 
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Compound ent-19 
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Compound 2-epi-12 
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Compound 2,10’-di-epi-12 

9 8 7 6 5 4 3 2 1 0 ppm

-
0
.
0
0
0

1
.
2
0
4

1
.
2
4
4

1
.
2
5
6

1
.
4
6
5

1
.
4
6
9

1
.
4
8
5

1
.
4
9
9

1
.
5
0
3

1
.
5
7
8

1
.
5
8
8

1
.
6
0
0

1
.
6
1
5

1
.
6
2
5

1
.
6
3
4

1
.
7
0
6

1
.
7
2
2

1
.
7
2
7

1
.
7
3
5

1
.
7
4
3

1
.
7
5
0

1
.
7
6
5

1
.
9
5
6

1
.
9
7
2

2
.
1
9
2

2
.
2
2
4

2
.
2
3
5

2
.
2
4
4

3
.
4
8
7

3
.
5
0
3

3
.
5
1
8

3
.
7
1
9

3
.
7
3
7

3
.
8
9
7

3
.
9
0
7

3
.
9
1
7

4
.
1
2
3

4
.
1
3
5

4
.
1
4
0

4
.
1
5
1

4
.
4
7
1

4
.
4
8
6

4
.
5
0
8

4
.
5
3
3

4
.
5
8
9

4
.
6
0
4

4
.
6
1
8

4
.
6
3
3

5
.
1
1
1

5
.
3
9
1

7
.
2
4
7

7
.
2
6
7

7
.
2
7
9

7
.
2
8
9

7
.
2
9
4

7
.
2
9
8

7
.
3
1
5

7
.
3
2
5

8
.3

8

5
.1

9

5
.3

3

2
.2

2
0

.9
3

2
.7

7
1

.0
3

1
.0

1
1

.1
9

8
.3

6

1
.9

8

2
.0

0

2
6.

0
2

N

OBn
BnO

BnO

Cbz

OH
OBn

 

Figure S47 

 

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

1
9
.
9
5

2
3
.
9
9

2
5
.
8
2

2
5
.
9
3

2
6
.
2
8

2
6
.
3
8

2
9
.
0
7

2
9
.
1
5

2
9
.
4
1

2
9
.
5
1

2
9
.
7
0

3
2
.
6
1

3
2
.
7
5

3
3
.
8
9

3
4
.
6
9

3
4
.
7
6

3
5
.
5
0

3
7
.
3
6

3
9
.
3
9

4
0
.
9
0

4
2
.
7
5

5
9
.
0
5

6
2
.
2
7

6
6
.
9
8

6
8
.
0
9

6
9
.
4
3

7
0
.
4
9

7
0
.
5
7

7
0
.
6
4

7
0
.
9
1

7
1
.
0
8

7
1
.
1
4

7
1
.
3
2

7
1
.
6
6

7
2
.
9
1

7
3
.
0
0

7
3
.
0
6

7
3
.
3
9

8
2
.
5
0

8
4
.
8
2

1
2
6
.
0
9

1
2
6
.
1
3

1
2
7
.
5
2

1
2
7
.
6
6

1
2
7
.
6
9

1
2
7
.
7
5

1
2
7
.
7
8

1
2
7
.
8
5

1
2
7
.
9
8

1
2
8
.
3
5

1
2
8
.
4
6

1
2
8
.
5
1

1
2
9
.
9
6

1
3
4
.
3
0

1
3
6
.
8
0

1
3
8
.
0
4

1
3
8
.
1
8

1
3
8
.
3
8

1
3
8
.
4
5

1
3
8
.
5
1

N

OBn
BnO

BnO

Cbz

OH
OBn

 

Figure S48 



S28 
 

Compound 3 (CD3OD) 
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Compound 3 (C5D5N) 
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Compound ent-3-epi-3 
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HPLC Analysis of Compounds 15 and ent-15 

Compound 15 

 
Figure S67 
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Compound ent-15 
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