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Sequence S1: Taxonomy of Penicillium brefeldianum  WZW-F-69 

 

ATGCCCCGGCAACAGCATGATCCGAGGTCAGAGTGTAAAAAATGTACT

TTTTGGACGTCGTCGTTATGAGTGCAAAGCGCGAGATGTACTGCGCTC

CGAAATCAATACGCCGGCTGCCAATTGTTTTGAGGCGAGTCTGCGCGC

AGAGGCGAGACAAACACCCAACACCAAGCAAAGCTTGAAGGTACAAA

TGACGCTCGAACAGGCATGCCCCATGGAATACCAAGGGGCGCAATGT

GCGTTCAAAGATTCGATGATTCACTGAATTCTGCAATTCACACTACTTA

TCGCATTTCGCTGCGTTCTTCATCGATGCCAGAACCAAGAGATCCGTTG

TTGAAAGTTGTAACTATTAAAGTTTTTCAGACGCTGATTGCAACTACA

AAGGGTTTAAATGTGTCCAATCGGCGGGCGGACCCGCCGAGGAAACG

AAGGTACTCAAAAGACATGGGTAAGAGATAGCAGGCAAAGCCTACAA

CTCTAGGTAATGATCCTTCCGCAGGTTCACCCTACGGAAA 
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Table S1. NMR (600 MHz, CDCl3 ) data for paspaline C (1) 

No. H (mult., J [Hz], int.) c HMBC 
1H-1H 
COSY NOE 

1 7.74 (s) / C-2, C-19, C-24 / H-23 

2 / 150.8s / / / 

3 / 53.1s / / / 

4 / 39.3s / / / 

5 
1.94 ( dd, 11.3, 5.8) 

33.6t 
C-6 H-13 / 

1.62 ( m) / / / 

6 
1.89 (dd, 14.7, 2.7) 26.9t C-5, C-7 H-7 / 

1.87 (m) C-7 H-7 / 

7 3.59 (dd, 9.8, 5.9) 72.8d C-11, C-30 H-6, H-14 H-13 

9 3.68 (dd, 8.3, 4.6) 84.1d C-11, C-29, C-31 (w) H3-29 / 

10 
1.34 (dd, 12.1, 5.6) 

22.2t 
/ H-9 / 

1.32 (m)    

11 α 1.70( td, 12.9, 3.0) 33.9t C-4, C-10 / / 

β 1.41 (m) / H-11α / 

12 / 39.9s / / / 

13 1.69 (s) 41.4d C-30 H3-33 H3-25 

14 
1.81 (d, 12.6) 

25.2t 
C-12, C-26 / / 

1.64 (bro) /  H-13 / 

15 
1.71 (m) 

23.0t 
/ H-13 / 

1.49 (dd, 12.4, 4.4)    

16 2.78 (m) 48.7d / H-17 H3-26 

17 
2.70 (dd, 13.2, 6.5) 

27.5t 
C-2, C-3, C-16, C-18  / 

2.35 (dd, 13.2, 10.6) C-2, C-18   / 

18 / 118.4s / / / 

19 / 125.4s / / / 

20 7.45 (m) 118.3d C-22, C-24 H-21 / 
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21 7.10 (m) 119.6d C-18, C-19, C-24 H-23, H-
20 

/ 

22 7.10 (m) 120.5d / / / 

23 7.32 (m) 111.4d C-19, C-21 H-22 / 

24 / 140.0s / / / 

25 1.04 (s) 14.7q C-2, C-3, C-4, C-16 / H-13 

26 1,14 (s) 19.2q C-3, C-4, C-5 H2-5 / 

27 / 80.1s / / / 

28 1.16 (s) 22.9q C-9, C-27, C-29 H3-29 / 

29 1.30 (s) 26.3q C-9, C-27, C-28 H3-28 / 

30 0.89 (s) 16.5q C-7, C-11, C-12, C-13  / / 

31 / 106.5s / / / 

32 1.37 (s) 27.1q C-7 (w), C-31, C-33  / / 

33 1.45 (s) 28.6q C-31, C-32 /  
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Table S2. NMR (600 MHz, CDCl3 ) data for paspaline D (2) 

No H (mult., J [Hz], 
int.) c HMBC 

1H-1H 
COSY NOE 

1 7.77 (s) / C-2, C-16, C-18, C-
19 

/ H3-25, H-23 

2 / 150.6s / / / 

3 / 53.1s / / / 

4 / 39.3s / / / 

5 
2.05 (dd, 13.7, 4.6) 

33.1t 
C-6, C-26 H2-6 / 

2.01 (dd, 12.5, 5.4) / H-15 H-7 

6 1.90 (2H, m) 23.8t C-5 H-5, H-7 / 

7 4.80 (dd, 10.2, 5.9) 75.5d C-6, C-7, C-11, C-30, 
C-31 

H2-6  H-13 

9 3.57 (dd, 8.5, 4.3) 83.6d C-11, C-28, C-29 H3-29 / 

10 1.59 (m) 22.6t C-7 / / 

11 
1.55 (m) 

34.4t 
C-9 / H-7 

1.32 (m) / / / 

12 / 40.2s / / / 

13 1.78 (dd, 12.7, 3.1) 40.4d C-7 (w) / H3-25 

14 
1.82 (m) 

25.1t 
C-4 (w) / / 

1.65 (td, 12.9, 4.1) C-16 (w) / / 

15 1.60 (m, 2H) 22.7t C-13, C-16 H-16 H-1 

16 2.78 (m) 48.7d  C-17 H-14, H-15 H3-26 

17 
2.70 (dd, 13.2, 6.4) 27.5t 

C-2, C-16, C-18 
/ / 

2.36(dd, 13.3,10.6) / / 

18 / 118.3s / / / 

19 / 125.1s / / / 

20 7.44 (m) 118.4d C-22, C-24 H-21 / 

21 7.09 (m) 119.6d C-19, C-23 H-20, H-23 / 

22 7.09 (m) 120.5d C-20, C-24 / / 
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23 7.32 (m) 111.5d C-19, C-21 H-21 H-1 

24 / 139.9s / / / 

25 1.05 (s, 3H) 14.7q C-2, C-3, C-4 , C-16 / H-13 

26 1.16 (s, 3H) 19.3q  C-3, C-4, C-5 H-5 H3-30, H-16 

      

30 0.97 (s, 3H) 17.5q C-7, C-11, C-12 / H3-26 

27 / 80.1s / / / 

28 1.13 (s, 3H) 23.0q C-9, C-27, C-29 / / 

29 1.27 (s, 3H) 26.4q C-9, C-27, C-28 / H-9, H3-26 

30 0.97 (s, 3H) 17.5q C-7, C-11, C-12 / H-24, H3-29  

31 / 170.7s / / / 

32 2.09 (s, 3H) 21.3q C-31 / / 
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Table S3. NMR (600 MHz, CDCl3 ) data for paxilline B (3) 

No. H (mult., J [Hz], 
int.) c HMBC 

1H-1H 
COSY NOE 

1 7.78 (s) / C-2, C-18, C-24 / / 

2 / 151.0s / / / 

3 / 50.5s / / / 

4 / 43.1s / / / 

5 
2.80 (td, 13.5,4.9) 

28.1t 
C-4 H-6 / 

1.49 (m) C-4, H-6 / 

6 
2.31 (m) 

28.3t 
/ H-5 / 

1.95 (m) / H-5 / 

7 4.84 (m) 72.9d C-12 H-7 H3-25 

9 4.85 (m) 80.4d C-7, C-10, C-11 / H-7 

10 / 195.3s / / / 

11 5.85 (d, 2.1) 120.1d C-10, C-12 / / 

12 / 166.1s / / / 

13 / 77.5s / / / 

14 
2.08 (m) 

34.4t 
/ H-15 / 

1.66 (m) / H-15 / 

15 2.07 (m) 20.9t / H-16 / 

16 2.89 (d, 2.8) 49.6d / H-15 H3-26 

17 
2.91 (d, 6.2) 

29.0t 
C-2, C-18 / / 

β 2.62 (m) C-2, C-18 / / 

18 / 116.9s / / / 

19 / 124.4s / / / 

20 / 133.1s / / / 

21 6.88 (dd, 7.3, 0.8) 119.0d C-19, C-23, C-32 H-22 / 

22 7.03 (dd, 8.1, 7.3) 121.0d C-20, C-24 H-23 / 

23 7.17 (dd, 8.1, 1.0) 109.3d C-19, C-21 H-22 / 
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24 / 139.7s / / / 

25 1.34 (s, 3H) 16.2q C-2, C-3, C-4, C-16 / H-7 

26 1.08 (s, 3H) 19.8q C-3, C-4, C-13 / H-16 

27 / 81.9s / / / 

28 1.46 (s, 3H) 22.8q C-9, C-27 / / 

29 1.68 (s, 3H) 23.8q C-9, C-27 / / 

30 / 170.8s / / / 

31 2.06 (s, 3H) 22.3q C-30 / / 

32 3.64 (d, 7.2) 32.0t / / / 

33 5.43 (m) 123.7d / / / 

34 / 131.8s / / / 

35 1.78 (s) 18.0q C-33, C-34 / / 

36 1.77 (s) 25.8q C-33, C-34 / / 
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Table S4. NMR (600 MHz, CDCl3 ) data for paxilline C (4)  

No H (mult., J [Hz], 
int.) c HMBC 

1H-1H 
COSY NOE 

1 
7.70 (s) / C-2, C-18, C-19, C-

24 
/ / 

2 / 151.9s  / / / 

3 / 50.7s / / / 

4 / 43.1s / / / 

5 
 2.78 (td, 13.7, 4.4) 

28.0t 
/ H-6 / 

1.47 (m) / H-6 / 

6 
2.31 (m) 

28.3t 
/ H-5, H-7 / 

1.93 (m) / H-5, H-7 / 

7 4.84 (m) 72.9d / H-6 H-25 

9 4.85 (brs) 80.4d / / H-25 

10 / 195.3s / / / 

11 5.84 (d, 2.0) 120.1d C-7, C-13 / / 

12 / 166.1s / / / 

13 / 77.5s / / / 

14 
2.07 (m) 

34.4t 
/ H-15 / 

1.67 (m) / H-15 / 

15 
2.05 (m) 

20.9t 
/ H-14 / 

1.80 (m) / / / 

16 2.85 (m) 49.6d / H-17 H-26 

17 
 2.74 (dd, 13.0, 6.3) 

27.2t 
C-2, C-18 H-16 / 

2.45 (dd, 13.2, 10.9) C-3, C-18 / / 

18 / 117.1s / / / 

19 / 125.6s / / / 

20 7.25 (brs) 117.6d C-21, C-32, C-24  / / 

21 / 133.3s / / / 

22 6.94 (dd, 8.1, 1.7) 121.4d C-20 ,C-32 H-23 / 
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23 7.23 (dd, 8.1, 1.0) 111.3d C-19, C-21 H-22 / 

24 / 138.2s / / / 

25 1.33 (s) 16.2q C-2, C-3, C-4, C-16 / H-6, H-9 

26 1.05 (s) 19.7q C-3, C-4, C-5, C-13 / H-16 

27 / 81.9s / / / 

28 1.46 (s) 22.8q C-9, C-27 / / 

29 1.68 (s) 23.8q C-9, C-27, C-30 / / 

30 / 170.8s / / / 

31 2.06 (s) 22.3q C-30 / / 

32 3.43 (d, 7.3) 34.5t C-20, C-22 H-33 / 

33 5.40 (m) 124.6d / H-32 / 

34 / 131.4s / / / 

35 1.77 (s) 17.8q C-33, C-34 / / 

36 1.76 (s) 25.8q C-33, C-34 / / 
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Table S5. NMR (600 MHz, CDCl3 ) data for paxilline D (5) 

No. H (mult., J [Hz], 
int.) c HMBC 

1H-1H 
COSY 

1H-1H 
NOE 

1 7.79 (s) / C-20, C-19, C-24, 
C-2 

/ H-23, H-5β 

2 / 149.3s / / / 

3 / 50.5s / / / 

4 / 42.4s / / / 

5 
2.15 (td, 13.7, 4.0) 

31.4t 
C-26 H-6, H-17 / 

1.58 (m) C-7 H2-15 / 

6 
2.43 (m) 

28.8t 
C-31, C-4, C-7 H-5 / 

1.90 (dd, 14.6, 4.3) / /  

7 / 96.5s / / / 

9 4.06 (s) 76.9d C-15, C-7, C-10, 
C-27 

/ H3-31 

10 / 198.5s / / / 

11 5.81 (d, 2.0) 122.1d C-7, C-13 H-13 / 

12 / 165.1s / / / 

13 2.83 (m) 42.0d C-12, C-4, C-26, 
C-11, C-14 

H-14β H3-25 

14 1.72 (m) 25.5t C-16, C-4 H-14β, H-13 / 

1.52 (m) C-13 H-13 / 

15 1.86 ( m) 24.1t C-13, C-3 H-17β, H-13 / 

16 2.85 (m) 49.0d C-17 H-14α H-6β 

17 
2.76 (dd, 13.4, 6.4) 

27.3t 
C-3, C-18, C-2 H-17β / 

2.44 (m) / H-17α / 

18 / 118.4s / / / 

19 / 125.0s / / / 

20 7.47 (dd, 6.8, 2.2) 118.5d C-24, C-21 H-21 / 

21 7.12 (m) 120.8d C-19, C-23 H-20 / 
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22 7.12 (m) 119.8d C-20, C-24 H-23  

23 7.33 (dd, 6.8, 2.2) 111.4d C-22, C-19  H-22  

24 / 140.0s / / / 

25 1.12 (s) 14.7q C-2, C-4, C-3 / H-13, H-6α 

26 1.03 (s) 15.9q C-3, C-5, C-4 / H-16 

27 / 72.4s / / / 

28 1.29 ( s) 24.0q C-27, C-29 / / 

29 1.35 (s) 26.7q C-28, C-27 4.22 / 

32 3.40 (s) 49.1q C-7 / H-9, H-6α 
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    Figure S1.  1H NMR (600 MHz, CDCl3) spectrum of paspaline C (1) .   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Figure S2.  13C NMR (150 MHz, CDCl3) spectrum of paspaline C (1)  
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              Figure S3.  HSQC spectrum of paspaline C (1) 

 

 

           Figure S4.  HMBC spectrum of paspaline C (1)  
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        Figure S5.   1H -1H COSY spectrum of paspaline C (1)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              Figure S6.  NOE spectrum of paspaline C (1) 
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Figure S7.  1H NMR (600 MHz, CDCl3) spectrum of paspaline D (2)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S8.  13C NMR (150 MHz, CDCl3) spectrum of paspaline D (2)  
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Figure S9.  HSQC spectrum of paspaline D (2)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

                  Figure S10.  HMBC spectrum of paspaline D (2)  
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             Figure S11.   1H -1H COSY spectrum of paspaline D (2)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Figure S12.  NOE spectrum of paspaline D (2)  
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   Figure S13.  1H NMR (600 MHz, CDCl3) spectrum of paxilline B (3)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Figure S14.  13C NMR (150 MHz, CDCl3) spectrum of paxilline B (3)  
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          Figure S15.  HSQC spectrum of paxilline B (3)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             Figure S16.  HMBC spectrum of paxilline B (3) 
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             Figure S17.   1H -1H COSY spectrum of paxilline B (3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                Figure S18.  NOE spectrum of paxilline B (3)  
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Figure S19.  1H NMR (600 MHz, CDCl3) spectrum of paxilline C (4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S20.  13C NMR (150 MHz, CDCl3) spectrum of paxilline C (4) 
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                Figure S21.  HSQC spectrum of paxilline C (4) 

 

                Figure S22.  HMBC spectrum of paxilline C (4) 
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                 Figure S23.   1H -1H COSY spectrum of paxilline C (4) 

 

 

             Figure S24.  NOE spectrum of paxilline C (4) 
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             Figure S25.  1H NMR (600 MHz, CDCl3) spectrum of paxilline D (5) 

 

 

            Figure S26.  13C NMR (150 MHz, CDCl3) spectrum of paxilline D (5) 
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                    Figure S27.  HSQC spectrum of paxilline D (5) 

  

 

                 Figure S28.  HMBC spectrum of paxilline D (5) 
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              Figure S29.   1H -1H COSY spectrum of paxilline D (5) 

 

            Figure S30.  NOE spectrum of paxilline D (5) 
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Figure S31.   1H NMR (600 MHz, CDCl3) spectrum of paspaline (6 ) 

 

 
Figure S32.   13C NMR (150 MHz, CDCl3) spectrum of paspaline (6) 
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Figure S33.   1H NMR (600 MHz, CDCl3) spectrum of  1’-O-acetyl paxilline (7) 

 

 

 
Figure S34.   13C NMR (150 MHz, CDCl3) spectrum of 1’-O-acetyl paxilline (7) 
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Figure S35. 1H NMR (600 MHz, CDCl3) spectrum of 20-prenylated paxilline (8) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S36.   13C NMR (150 MHz, CDCl3) spectrum of 20-prenylated paxilline  (8) 
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  Figure S37.   1H NMR (600 MHz, CDCl3) spectrum of 22-prenylated paxilline (9) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S38.  13C NMR (150 MHz, CDCl3) spectrum of 22-prenylated paxilline (9) 
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Figure S39.   1H NMR (600 MHz, CDCl3) spectrum of 13-deoxy-paxilline (10) 

 

 

 
Figure S40.   13C NMR (150 MHz, CDCl3) spectrum of 13-deoxy-paxilline (10) 
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    Figure S41.   1H NMR (600 MHz, CDCl3) spectrum of paspalicine (11) 

 

 
     Figure S42.  13C NMR (150 MHz, CDCl3) spectrum of paspalicine (11) 



 38 

 
   Figure S43.  1H NMR (600 MHz, CDCl3) spectrum of sherinine K (12) 

 

 

 
  Figure S44.  13C NMR (150 MHz, CDCl3) spectrum of sherinine K (12) 
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Figure S45. 1HNMR (600 MHz, CDCl3) spectrum of 3-deoxo-4b-deoxy paxillin 

(13) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S46.  13C NMR (150 MHz, CDCl3) spectrum of 3-deoxo- 4b-deoxy paxilline 

(13)   
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Figure S47.   1H NMR (600 MHz, CDCl3) spectrum of  10-hydroxy-13-desoxy 

paxilline (14) 

 

 
Figure S48.   13C NMR (150 MHz, CDCl3) spectrum of 10-hydroxy-13-desoxy 

paxilline (14) 
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  Figure S49.   1H NMR (600 MHz, CDCl3) spectrum of pyrapaxilline (15) 

 

 

 
  Figure S50.   13C NMR (150 MHz, CDCl3) spectrum of pyrapaxilline (15) 
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 Figure S51.   1H NMR (600 MHz, CDCl3) spectrum of shearinine (16) 

 

 
Figure S52.  13C NMR (150 MHz, CDCl3) spectrum of shearinine (16) 
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        Figure S53. HR-ESI-MS data report of paspaline C (1) 
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                   Figure S54. HR-ESI-MS data report of paspaline D (2) 
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              Figure S55. HR-ESI-MS data report of paxilline B (3) 
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             Figure S56. HR-ESI-MS data report of paxilline C (4) 
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                     Figure S57. HR-ESI-MS data report of paxilline D (5) 
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                         Figure S58. ECD spectrum of paspaline C (1)  

 

 

 

                   
 

                            Figure S59. ECD spectrum of paspaline D (2)  
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                              Figure S60. ECD spectrum of paxilline B (3)  

 

 

 

 

                       
 

 

                         Figure S61. ECD spectrum of paxilline C (4)  
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Figure S62. ECD spectrum of paxilline D (5)  
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Figure S63. ECD spectrum of compound 3, 4 and 7 
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                      Figure S64.   UV spectrum of paspaline C (1) 

 

 

 

 

 

 

 

 

 

 

 

 

                        

                            Figure S65.   UV spectrum of paspaline D (2)  
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                     Figure S66.   UV spectrum of paxilline B  (3)  

 

                          

                   

                             Figure S67.   UV spectrum of paxilline C (4) 
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Figure S68.    UV spectrum of paxilline D  (5) 

 

 

                   Figure S69. X-ray single crystal diffraction strucutre of paspaline (6) 

 

 


