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1. Comparison of literature data (1H and 13C NMR spectra) of natural roxbin B and cuspinin 

Literature data (1H and 13C NMR spectra) for roxbin B1 and cuspinin2 are summarized in Table S1 and Table 

S2. Although the data of the two compounds are not identical, they are in good agreement. In the 1H NMR 

spectra (Table S1), the peak assigned as H-6 of roxbin B (5.30 ppm) is not described for cuspinin. The chemical 

shifts 5.21 ppm for roxbin B and 5.23 ppm for cuspinin are close, but the assignments are different. The coupling 

pattern and constants of H-6 of cuspinin (5.23 ppm) are similar to those of the signal at 5.30 ppm of roxbin B. In 

the 13C NMR spectra (Table S2), despite of the several differences in picking peaks and despite of the difference 

of the solvents, the two spectra are in good agreement. Position numbers for the assignment are different in each 

literature; of which the numbers made for roxbin B are adopted here. 

 

 
Position numbers for the assignments 

Table S1. 1H NMR  
Roxbin B1  

Δδ (roxbin B – cuspinin) 
 Cuspinin2 

Assignment Coupling pattern 
and constant (Hz) δ in acetone-d6    δ in acetone-d6 

Coupling pattern 
and constant (Hz) Assignment 

Galloyl group s 7.27   0.01   7.26  s Galloyl group 
HHDP group s 7.14   0.02   7.12  s HHDP group 

 s 6.80   0.00   6.80  s  
 s 6.73   0.01   6.72  s  
 s 6.60   0.00   6.60  s  Glucose H-1 d 

J = 8.5 6.08   –0.02   6.10  d 
J = 9 

Glucose H-1 

Glucose H-6 dd 
J = 13, 6.5 5.30        

 

Glucose H-3 t 
J = 9.7 5.21   –0.02   5.23  dd 

J = 13, 6 
Glucose H-6 

Glucose H-2 dd 
J = 9.7, 8.5 4.90   0.00   4.90  t 

J = 9 
Glucose H-2 

Glucose H-4 dd 
J = 10, 9.7 4.89   –0.01   4.90  t 

J = 9 
Glucose H-4 

Glucose H-5  ddd 
J = 10, 6.5, 1.5 4.40   0.00   4.40  dd 

J = 9, 6 
Glucose H-5 

Glucose H-6 dd 
J = 13, 1.5 3.80   0.00   3.80  d 

J = 13 
Glucose H-6 
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Table S2. 13C NMR 
Roxbin B1  

Δδ (roxbin B – cuspinin) 
 Cuspinin2 

Assignment Remarks δ in acetone-d6   
δ in acetone-d6  
+ D2O 

Remarks Assignment 

C=O  168.26   –0.24   168.5   C=O 
C=O  167.98   –0.12   168.1   C=O 
C=O  167.81   –0.19   168.0   C=O 
C=O  167.16   –0.14   167.3   C=O 
C=O  164.85   –0.15   165.0   C=O 

Galloyl C-3 2C 146.17   –0.03   146.2   Galloyl C-3 
HHDP C-4, 4', 6, 6'  145.57   –0.03   145.6   HHDP C-4, 4', 6, 6' 
HHDP C-4, 4', 6, 6'  145.33        HHDP C-4, 4', 6, 6'  145.23        HHDP C-4, 4', 6, 6'  145.08   –0.32   145.4   HHDP C-4, 4', 6, 6' 
HHDP C-4, 4', 6, 6'  145.00   0.00   145.0   HHDP C-4, 4', 6, 6' 
HHDP C-4, 4', 6, 6'  144.86   0.26   144.6   HHDP C-4, 4', 6, 6' 
HHDP C-4, 4', 6, 6'  144.45   –0.05   144.5   HHDP C-4, 4', 6, 6' 
HHDP C-4, 4', 6, 6'  144.29   –0.01   144.3   HHDP C-4, 4', 6, 6' 

Galloyl C-4  139.84   –0.16   140.0   HHDP C-5, 5' 
HHDP C-5, 5'  138.58   –0.02   138.6   Galloyl C-4 
HHDP C-5, 5'  137.24   –0.06   137.3   HHDP C-5, 5' 
HHDP C-5, 5'  136.46   –0.04   136.5   HHDP C-5, 5' 
HHDP C-5, 5'  136.44        HHDP C-2, 2'  126.37   0.17   126.2   HHDP C-2, 2' 
HHDP C-2, 2'  126.11   0.11   126.0   HHDP C-2, 2' 
HHDP C-2, 2' 2C 122.23   0.33   121.9   Galloyl C-1 

Galloyl C-1  120.05   0.05   120.0   HHDP C-2, 2' 

      119.8   HHDP C-2, 2' 
HHDP C-1, 1'  117.64   –0.16   117.8   HHDP C-1, 1' 
HHDP C-1, 1'  117.44   –0.06   117.5   HHDP C-1, 1' 
HHDP C-1, 1'  115.86   0.06   115.8   HHDP C-1, 1' 
HHDP C-1, 1'  115.70              111.1   HHDP C-1, 1' 

Galloyl C-2 2C 110.51   0.01   110.5   Galloyl C-2 
HHDP C-3, 3'  110.37        HHDP C-3, 3'  110.16        HHDP C-3, 3'  108.37   0.17   108.2   HHDP C-3, 3' 
HHDP C-3, 3'  108.03        

 Glucose C-1  92.51   0.11   92.4   Glucose C-1 
 Glucose C-3  78.22   0.02   78.2   Glucose C-3 
 Glucose C-2  77.24   0.04   77.2   Glucose C-2 
 Glucose C-5  73.24   0.04   73.2   Glucose C-5 
 Glucose C-4  69.62   0.02   69.6   Glucose C-4 
 Glucose C-6  63.03   –0.07   63.1   Glucose C-6 

 

(1) Yoshida, T.; Chen, X.-M.; Hatano, T.; Fukushima, M.; Okuda, T. Chem. Pharm. Bull. 1987, 35, 1817–1822. 

(2) Nonaka, G.-I.; Ishimatsu, M.; Ageta, M.; Nishioka, I. Chem. Pharm. Bull. 1989, 37, 50–53. 
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2. Comparison of NMR spectra of natural roxbin B, natural cuspinin, and synthetic cuspinin 

 
1H NMR in acetone-d6  

  

Natural roxbin B 

Natural cuspinin 

Synthetic cuspinin 
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13C NMR in acetone-d6 

 

 

  

Natural roxbin B 

Natural cuspinin 

Synthetic cuspinin 



Journal of Organic Chemistry Supporting Information 
 

 S6 

3. NMR data 

3.1. Compound 6 (1H NMR, 400 MHz, acetone-d6)  
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(13C NMR, 100 MHz, acetone-d6)  
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3.2. Compound 7 (1H NMR, 400 MHz, acetone-d6)  
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(13C NMR, 100 MHz, acetone-d6)  
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3.3. Compound 11 (1H NMR, 400 MHz, acetone-d6)  

  

abundance

00.10.20.3

X
 : 

pa
rt

s p
er

 M
ill

io
n 

: 1
H

   
   

   
   

   
   

   
   

   
   

10
.0

9.
0

8.
0

7.
0

6.
0

5.
0

4.
0

3.
0

2.
0

1.
0

0

   7.5998
   7.5803
   7.4319
   7.4125
   7.3947

   6.9285
   6.9239
   6.9090
   6.7676

   5.9783
   5.9588
   5.8294

   5.2870
   5.2601
   5.1622
   5.0997
   5.0860
   5.0407

   4.6942
   4.5287
   4.5029
   4.3563
   4.1318
   3.9657
   3.9554
   3.9434

   2.8334

   2.0493

   1.2933

  ï0.0000

35.33

7.03

6

5.04

4.79

3.09

2.84

2.2

2.14

2.06

1.89

1.09

1.06

1.03

1.03
1.03

1

0.93

0.9

O

O
O

O
O

O

O

O
O

O

O
O

O

O

O

O

O
O



Journal of Organic Chemistry Supporting Information 
 

 S11 

(13C NMR, 100 MHz, acetone-d6)  
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3.4. Compound 13 (1H NMR, 400 MHz, acetone-d6)  
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(13C NMR, 100 MHz, acetone-d6)  
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3.5. Compound 14 (1H NMR, 400 MHz, acetone-d6)  
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(13C NMR, 100 MHz, acetone-d6)  
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3.6. Compound 16 (1H NMR, 400 MHz, acetone-d6)  
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 S17 

(13C NMR, 100 MHz, acetone-d6)  

  

abundance

00.010.020.030.040.050.060.070.080.090.10.11

X
 : 

pa
rt

s p
er

 M
ill

io
n 

: 1
3C

   
   

   
   

   
   

   
   

   
  

21
0.

0
20

0.
0

19
0.

0
18

0.
0

17
0.

0
16

0.
0

15
0.

0
14

0.
0

13
0.

0
12

0.
0

11
0.

0
10

0.
0

90
.0

80
.0

70
.0

60
.0

50
.0

40
.0

30
.0

20
.0

10
.0

0

 206.3634
 206.1631

 167.4718
 165.6793
 165.0786
 161.0264

 153.4941
 152.7981
 152.5883
 147.1250
 146.5815
 143.3302
 138.8108
 137.9813

 129.3144
 129.1618
 128.8853
 128.6469
 128.2274

 114.1258
 112.6765
 112.4954
 109.9305

 102.1789

  95.7812

  79.3913
  75.9111
  75.5011
  75.1579
  71.9924
  71.7636

  55.5166

  30.0402
  29.8400
  29.6493

O

HO

O
O

CH3O

O

O

O

O

O

O

OO

O

O

O
O

O
O

HO



Journal of Organic Chemistry Supporting Information 
 

 S18 

3.7. Compound 17 (1H NMR, 400 MHz, acetone-d6)  
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 S19 

(13C NMR, 100 MHz, acetone-d6)  

  

 (thousandths)

010.020.030.040.050.060.070.0

X
 : 

pa
rt

s p
er

 M
ill

io
n 

: 1
3C

   
   

   
   

   
   

   
   

   
  

21
0.

0
20

0.
0

19
0.

0
18

0.
0

17
0.

0
16

0.
0

15
0.

0
14

0.
0

13
0.

0
12

0.
0

11
0.

0
10

0.
0

90
.0

80
.0

70
.0

60
.0

50
.0

40
.0

30
.0

20
.0

10
.0

0

 206.1727

 168.6827
 166.6995
 165.6507
 161.1217

 153.6466
 153.5704
 153.2366

 145.1513
 145.0846
 143.6449
 138.7155
 137.7811

 129.2858
 129.0283
 128.9139
 128.7804
 128.6756
 128.5325

 114.2211

 109.9496
 108.1380

 102.4745

  97.3926

  76.1114
  75.9111

  75.8635
  71.8208
  71.7350
  68.9986

  55.5357

  30.0307
  29.8400
  29.6493

O
O

OOO
O

O

O

O

O
O

O

O

O
O

O

O
O

CH3O



Journal of Organic Chemistry Supporting Information 
 

 S20 

3.8. Compound 18 (1H NMR, 400 MHz, acetone-d6)  
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 S21 

(13C NMR, 100 MHz, acetone-d6)  
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3.9. Compound 19 (1H NMR, 400 MHz, acetone-d6)  
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 S23 

(13C NMR, 100 MHz, acetone-d6)  
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3.10. Compound 20 (1H NMR, 400 MHz, acetone-d6)  
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 S25 

(13C NMR, 100 MHz, acetone-d6)  
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