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Table S1. NMR Spectroscopic Data of 1 (
1
H at 700 MHz, 

13
C at 175 MHz). 

# 
13

C, type 
1
H, mult. COSY HMBC ROESY  

1 132.2, C     

2 153.3, C     

3 131.9, CH 7.21, d (7.7) 4, 11  1, 4, 5, 11 4, 11 

4 123.3, CH 7.09, d (7.7) 3 2, 3, 6, 9 3, 12, 13 

5 151.8, C     

6 43.3, C     

7 49.9, CH2 2.33, m 

1.80, d (13.7) 

7b 

7a 

5, 6, 8, 9, 12, 14, 15 

6, 8, 13, 14, 15   

7b, 13 

7a, 12, 14  

8 59.1, C     

9 140.9, C     

10 198.6, C     

11 21.0, CH3 2.34, m 3 1, 2, 3  3 

12 31.6, CH3 1.36, s  5, 6, 7, 13 7b, 13 

13 30.9, CH3 1.33, s  5, 6, 7, 12 7a, 12 

14 21.6, CH3 1.49, s 15 7, 8, 9, 15 7b 

15 201.5, CH 9.53, s 14 8  

16 134.6, CH 6.23, d (16.8) 17 1, 10 18 

17 140.8, CH 7.41, d (16.8) 16, 18 10, 16 18 

18 26.7, CH3 2.34, m 17 16, 17 16, 17 
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Table S2. NMR Spectroscopic Data of 2 (
1
H at 500 MHz, 

13
C at 125 MHz). 

# 
13

C, type 
1
H, mult. COSY HMBC 

1 112.5, C    

2 143.4, C    

3 118.7, CH 6.49, d (0.6) 11 1, 5, 11 > 4, 10 

4 156.2, C    

5 130.4, C    

6 45.7, C    

7 52.4, CH2 1.92, d (12.8)  

1.88, d (12.8) 

7b 

7a 

5, 6, 8, 9, 13, 14  

6, 8, 12, 13, 14, 15 

8 41.7, C    

9 154.9, C    

10 164.1, C    

11 20.5, CH3 2.58, d (0.6) 3 1, 2, 3 

12 29.7, CH3 1.47, s  5, 6, 7, 13 

13 28.3, CH3 1.53, s  5, 6, 7, 12 

14 25.0, CH3 1.48, s 15b 7, 8, 9, 15 

15 78.7, CH2 4.32, d (10.1)  

4.15, d (10.1) 

15b 

15a 

8, 9, 10, 14 

14 > 7, 9 
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Table S3. .NMR Spectroscopic Data of 3 (
1
H at 500 MHz, 

13
C at 125 MHz). 

 

# 
13

C, type 
1
H, mult. COSY HMBC 

1 120.4, C    

2 124.6, C    

3 155.0, C    

4 114.5, CH 6.84 , s 11 2, 3, 6, 9 

5 147.8, C    

6 45.2, C    

7 52.0, CH2 1.96. d (13.2) 

1.85, d (13.2) 

7b 

7a 

5, 6, 8, 9, 12, 13, 14 

6, 8, 12, 13, 14, 15 

8 40.7, C    

9 143.6, C    

10 164.1, C    

11 11.6, CH3 2.55, s 4, 3OH 1, 2, 3 

12 30.7, CH3 1.45, s  5, 6, 7, 13 

13 30.6, CH3 1.31, s  5, 6, 7, 12 

14 24.7, CH3 1.49, s 15b 7, 8, 9, 15 

15 79.7, CH2 4.35, d (9.5) 

4.10, d (9.5)  

15b 

15a 

8, 9, 10, 14 

7, 9, 14 
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Table S4. NMR Spectroscopic Data of Hypoxyalin A (7) (
1
H at 500 MHz, 

13
C at 125 MHz). 

 

# 
13

C, type 
1
H, mult. COSY HMBC 

1 29.7, CH2 2.67, m 2a, 2b 2, 3, 10 

2 20.5, CH2 1.82, m 

1.67, m 

1, 2b, 3b 

1, 2a, 3b 

1, 3, 4, 10 

1, 3, 4, 10 

3 31.8, CH2 1.87, m 

1.49, m 

2b, 3b, 4 

2a, 3a, 4 

1,2, 4, 5, 14 

1, 2, 4, 5, 14 

4 31.9, CH 2.83, m 3a, 3b, 14 2, 3, 5, 6, 10, 14 

5 134.3, C    

6 127.3, CH 6.92, s  8, 10, 11 

7 128.2, C    

8 152.4, C    

9 116.9, CH 6.59, s  1, 5, 7, 8  

10 136.6, C    

11 36.8, CH  3.19, dqd (7.8,7.3,3.7)  12, 13 6, 7, 8, 12, 13 

12 69.7, CH2 3.92, dd (9.8,3.7) 

3.72, dd (9.8,7.8) 

11 

11 

7, 11, 13  

7, 11, 13 

13 15.8, CH3 1.30, d (7.3) 11 7, 11, 12 

14 23.1, CH3 1.24, d (7.9) 4 3, 4, 5 
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Table S5. NMR Spectroscopic Data of hypoxyalin B (8) (
1
H at 700 MHz, 

13
C at 175 MHz). 

# 
13

C, type 
1
H, mult. COSY HMBC 

1 30.3, CH2 2.72, m 2a, 2b 2, 3, 10 

2 20.5, CH2 1.84, m 

1.69, m 

1, 2b, 3b 

1, 2a, 3b 

1, 3, 4, 10 

1, 3, 4, 10 

3 31.6, CH2 1.89, m 

1.51, m 

2b, 3b, 4 

2a, 3a, 4 

1,2, 4, 5, 14 

1, 2, 4, 5, 14 

4 32.0, CH 2.83, dqd (12.4,7.0,6.1) 3a, 3b, 14 2, 3, 5, 6, 10, 14 

5 134.3, C    

6 127.2, CH 6.99, m  8, 10, 11 

7 129.3, C    

8 155.1, C    

9 110.9, CH 6.55, s  1, 5, 7, 8  

10 135.9, C    

11 35.6, CH 3.34, dq (7.3,7.2) 12, 13 6, 7, 8, 12, 13 

12 68.2, CH2 3.69, m 11 7, 11, 13  

13 16.7, CH3 1.247, d (7.2) 11 7, 11, 12 

14 23.1, CH3 1.246, d (7.0) 4 3, 5 

8OMe 55.5, CH3 3.78, s  8 
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Table S6. NMR Spectroscopic Data of Hypoxyalin C (9) (
1
H at 700 MHz, 

13
C at 175 MHz). 

# 
13

C, type 
1
H, mult. COSY HMBC 

1 30.2, CH2 2.76, m 2a, 2b 2, 3, 10 

2 20.4, CH2 1.88, m 

1.72, m 

1, 2b 

1, 2a, 3a 

1, 3, 4, 10 

1, 3, 4, 10 

3 31.6, CH2 1.91, m 

1.53, m 

2b, 3b, 4 

3a, 4 

1,2, 4, 5 

1, 2, 4, 5 

4 31.7, CH 2.86, dqd (12.0,7.0,6.0) 3a, 3b, 6, 14 2, 3, 5, 14 

5 134.5, C    

6 129.9, CH 7.05, s  4, 8, 10, 11 

7 127.0, C    

8 154.1, C    

9 110.9, CH 6.59, s  1, 5, 7, 8  

10 137.7, C    

11 148.3, C    

12 65.9, CH2 4.43, brs 13a, 13b 7, 11, 13  

13 114.6, CH2 5.39, brs 

5.22, brs 

12, 13b 

12, 13a 

7, 11, 12 

7, 11, 12 

14 22.9, CH3 1.28, d (7.0) 4 3, 5 

8OMe 55.6, CH3 3.81, s  8 
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HPLC-HRESIMS data of 1. 
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1
H NMR spectrum (700 MHz, CHCl3-d) of 1. 
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13
C NMR spectrum (175 MHz, CHCl3-d) of 1. 
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COSY NMR spectrum (700 MHz, CHCl3-d) of 1. 
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ROESY NMR spectrum (700 MHz, CHCl3-d) of 1. 
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HSQC NMR spectrum (700 MHz, CHCl3-d) of 1. 
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HMBC NMR spectrum (700 MHz, CHCl3-d) of 1. 



S17 

 

 

HPLC-HRESIMS data of 2. 



S18 

 

VerticalScaleFactor = 1MICF4399.001.esp

Chemical Shift (ppm)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

N
o
rm
a
liz
e
d
 I
n
te
n
s
it
y

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

H3-12(s)

CHLOROFORM-d

H3-14(s)

H3-11(s)

Hb-7(m)

Ha-7(m)

H3-13(s)

H-3(s)

Hb-15(d)

Ha-15(d)

 

1
H NMR spectrum (500 MHz, CHCl3-d) of 2. 
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13
C NMR spectrum (125 MHz, CHCl3-d) of 2. 



S20 

 

#2 COSY MICF0667.003.esp

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

F2 Chemical Shift (ppm)

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

F
1
 C
h
e
m
ic
a
l 
S
h
if
t 
(p
p
m
)

 

COSY NMR spectrum (500 MHz, CHCl3-d) of 2. 
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HSQC NMR spectrum (500 MHz, CHCl3-d) of 2. 
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HMBC NMR spectrum (500 MHz, CHCl3-d) of 2. 
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HPLC-HRESIMS data of 3. 
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1
H NMR spectrum (500 MHz, CHCl3-d) of 3. 
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13
C NMR spectrum (125 MHz, CHCl3- d) of 3. 
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COSY NMR spectrum (600 MHz, CHCl3-d) of 3. 
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HMQC NMR spectrum (600 MHz, CHCl3-d) of 3. 
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HMBC NMR spectrum (600 MHz, CHCl3-d) of 3. 
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HPLC-HRESIMS data of hypoxyalin A (7). 
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1
H NMR spectrum (500 MHz, CHCl3-d) of hypoxyalin A (7). 
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13
C NMR spectrum (125 MHz, CHCl3-d) of hypoxyalin A (7). 
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COSY NMR spectrum (500 MHz, CHCl3-d) of hypoxyalin A (7). 
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HSQC NMR spectrum (500 MHz, CHCl3-d) of hypoxyalin A (7). 
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HMBC NMR spectrum (500 MHz, CHCl3-d) of hypoxyalin A (7). 
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HPLC-HRESIMS data of hypoxyalin B (8). 
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1
H NMR spectrum (700 MHz, CHCl3-d) of hypoxyalin B (8). 
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13
C NMR spectrum (175 MHz, CHCl3-d) of hypoxyalin B (8). 
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COSY NMR spectrum (700 MHz, CHCl3-d) of hypoxyalin B (8). 
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HSQC NMR spectrum (700 MHz, CHCl3-d) of hypoxyalin B (8). 
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HMBC NMR spectrum (700 MHz, CHCl3-d) of hypoxyalin B (8). 
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HPLC-HRESIMS data of hypoxyalin C (9). 
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1
H NMR spectrum (700 MHz, CHCl3-d) of hypoxyalin C (9). 
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13
C NMR spectrum (175 MHz, CHCl3-d) of hypoxyalin C (9). 
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COSY NMR spectrum (700 MHz, CHCl3-d) of hypoxyalin C (9). 
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HSQC NMR spectrum (700 MHz, CHCl3-d) of hypoxyalin C (9). 
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HMBC NMR spectrum (700 MHz, CHCl3-d) of hypoxyalin C (9). 
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HPLC-HRESIMS data of rikitin (10). 
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1
H NMR spectrum (700 MHz, DMSO-d6) of rikitin (10). 
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13
C NMR spectrum (175 MHz, DMSO-d6) of rikitin (10). 
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COSY NMR spectrum (700 MHz, DMSO-d6) of rikitin (10). 
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ROESY NMR spectrum (700 MHz, DMSO-d6) of rikitin (10). 
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HMBC NMR spectrum (700 MHz, DMSO-d6) of rikitin (10). 


