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Steroids from fungus Engyodontium album associated with the South China Sea cucumber Holothuria nobilis

Selenka
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[Abstract] Objective
with the South China Sea cucumber Holothuria nobilis (H. nobilis) Selenka. Methods

To investigate the secondary metabolites of fungus Engyodontium album (E. album) associated
The EtOAc extract of E. album was
purified by repeated column chromatography on silica gel, Sephadex LLH-20, and high-performance liquid chromatography
(HPLC). Structures of the obtained compounds were determined by spectroscopic analysis and comparison with previously
reported data. Results Five compounds were isolated and their structures were determined as: (22E, 24R)-5a, 8a-epidioxy-
ergosta-6,22-dien-33-ol (1), (22E,24R)-ergosta-5,7,22-trien-33-ol (2), (22E,24R)-ergosta-7,22-dien-383,5a,6p-triol (3), 383,
S5a-dihydroxy-(22E,24R)-ergosta-7,22-dien-6-one (4), 33, 5a-dihydroxy-68-methoxy-ergosta-7,22-dien (5). Conclusion This
is the first report on the secondary metabolites of E. album associated with the sea cucumber H. nobilis Selenka, and the five
compounds have been reported for the first time from the fungus E. album.
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Fig 1 Structures of compounds 1-5
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Bruker Varian Inova-600, Avance-500, Avance-400
R 3EARA MAT-212 BT A ; XT5 2 o 2 I 2
1 SGW-1 A B HENEIX 5 Agilent 1100 5 RO AH (3135
Y[ RID ¥ #§ , Zorbax 300-Cy £ (250 mm X 9. 4
mm, 5 pm) ]; Sephadex LH-20 B Amersham
Pharmacia Biotech 427 ; TLC W2 B RIE: (4335 ik i
Y o A 65 055 Rk IR e SRR AR 5 OF R €935
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TR HEEL 3 R (BFIK 2 1,30 min), 8RR 45,
MRV T 5.2 g, %R 20k IR 2 T B B VR
(B« NBEI=15:1~1:2), &3F4538 20 ~4
4y (Fr. 1 ~Fr. 20), Fr. 2(84. 6 mg) % Sephadex
LH-20 Bt A% (CHCL, : MeOH=2 : 1) X EER
FEEGE (10 ~40 pm BERE. A « NEI=6 : 1 Uk
) 184 &9 1(2. 4 mg) ;Fr. 7(534. 4 mg) % Sepha-
dex LH-20 BEREAE (@i (CHCL, : MeOH=2 : 1) &
Tk M €08 (10 ~ 40 pom BEJE. 7 WK« DR =
6 : 1P 1SILA9 2(27. 4 mg) ;Fr. 8(58. 0 mg) &
Sephadex LH-20 #¢ i A & 3% (CHCl, : MeOH =
2: DM HPLC(HEE : K=97 : 353 . 1.5 mL/
min; FE30°CH LG 3(1. 5 mg);Fr. 10(17.0
mg) % Sephadex LH-20 #E & #+ & 3% (CHCI, :
MeOH=2: 1) & HPLC(H B : /K =96 : 4; ik .
1.5 mL/min; H L 30°C) B &% 4(1. 7 mg);
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Fr.12(79. 5 mg) % Sephadex LH-20 %t Ji& t {4 %
(CHCl; : MeOH=2 : 1) &z HPLC (/[ : /K =
99 + 1;¥i . 1. 5 mL/min; R 30°C)H LAY 5
(1.2 mg),

2 #F R

2.1 faeHm1wEHmile AHEagH TR,
m. p. 176~178C;[a]h = —25°(c 0. 16, CHCl3);
ESI-MS (m/z): 429. 33 ((M + H] ;' HNMR
(CDCl; ,600 MHz) ;6. 50(1H,d,J=8.5 Hz,H-7),
6.24(1H,d,J=8.5 Hz,H-6),5. 21 (1H,dd, ] =
15.1,7.7 Hz, H-23),5. 16 (1H, dd, J = 15. 1,8. 0
Hz,H-22).3. 98 (1H, tt, J =11. 0,5. 0 Hz, H-3),
1.00(3H,d,J =6.5 Hz, H-21),0. 91 (3H,d, J =
7.0 Hz,H-28),0. 88 (3H,s, H-19),0. 82(3H, d,
J=6.9 Hz,H-26),0. 82(3H,s, H-18),0. 83(3H,
d,J=7.0 Hz,H-27) ; "CNMR(CDCl; , 150 MHz) ;
34.9(1,C-1),30. 3(t,C-2),66. 7(d,C-3),37. 1(t,
C-4),82.3(s,C-5),135. 6(d,C-6),130. 9(d,C-7),
79.6(s,C-8),51.3(d.C-9),37. 1(s,C-10),23. 6 (t,

C-11),39. 5(t, C-12),44. 8(s,C-13),51. 9(d, C-
14),20.8(t,C-15),28. 8(t,C-16),56. 5(d,C-17),
13.1(q,C-18),18. 4(q,C-19),39. 9(d,C-20),21. 1
(q,C-21),135.4(d,C-22),132.5(d,C-23),43. 0(d,
C-24),33. 3(d, C-25),20. 1(q.C26),19. 8(qs,
C-27), 17.7(q,C-28) , LA - ¥ 5 3CHk[15-16 %) Id
— BB AW 1 5 5E R (22E, 24R)-5a, 8a-1d S 4L

Z-6,22- I35 B,
2.2 feh 2w agHmET BB AIRE N
BE),m. p. 152 ~155C; [a )y = — 129°(c 0. 22,

CHCLy) 3 ESI-MS (m/2): 397, 34 (M + H] )3
"HNMR((pyridine-d; , 500 MHz):5. 78 (1H,d, J =
5 Hz,H-6),5.58(1H,s,H-7),5. 33(2H, m, H-22,
H-23),4. 03(1H, tt,J=11.0,5. 0 Hz, H-3),2. 87
(1H,d,J=14.5 Hz,H-4a),2. 74(1H,t,J =13. 0,
12.5 Hz, H-4p8),1. 18(3H,d,J =6. 5 Hz, H-21),
1.13(3H,s,H-19),1. 06 (3H,d, J =6. 5 Hz, H-
28),0.98(3H,d,J=6.9 Hz,H-26),0. 96 (3H,d,
J=7.0 Hz,H-27),0. 77 (3H, s, H-18);"* CNMR
(pyridine-d;, 125 MHz): 39. 1 (t, C-1),33. 1 (t,
C-2),70.0(d,C-3),42. 1(t,C4),141. 0(s,C-5),
119.7(d,C-6),117. 2(d,C-7),141. 4(s,C-8),46. 7
(d,C-9),37. 6(s,C-10),21. 5(t,C-11), 39. 5(t,

C-12),44. 1 (s, C-13), 54. 9 (d. C-14), 23. 5 (t,
C-15),28. 8 (t, C-16), 56. 0 (d, C-17), 12. 3 (q.

C-18),16. 7 (q, C-19), 40. 9 (d, C-20), 21. 5 (q.,
C-21),136. 4 (d, C-22),132. 3(d, C-23),43. 2(d,
C-24),33. 4 (d, C-25), 20. 3 (q, C-26), 20. 0 (q,

C-27),18. 0(q,C-28), LA %4 5 Xk [17-18]%F
M —2, MUk G W 2 %06 N (22E,24R)-F M -5.7,
27:‘}(%*3‘8*@%0
2.3 o3y mir JTLEE R EDD .
m. p. 246~248°C;[a]h = —75°(c 0. 16, pyridine) ;
ESI-MS (m/z): 431, 34 ((M + H] );' HNMR
(CDCl;,500 MHz) ;5. 38(1H,d.J=5.1 Hz,H-7),
5.23(2H,m,H-22,H-23),4. 11(1H,m, H-3),3. 66
(1H.d.J=4.8 Hz,H-6),1.12(3H,s,H-19),1. 05
(3H,d,J=6.64 Hz,H-21),0. 94(3H,d, ] =6. 84
Hz.H-28).0. 88(3H.d.J =6. 44 Hz.H-26).0. 85
(3H.d,J =6.52 Hz, H-27),0. 63(3H,s, H-18);
“CNMR(CDCl;,125 MHz) :30. 9(t,C-1),33. 0(t,
C-2),67. 8(d,C-3),39. 5(t,C-4),76. 0(s,C-5),
73.7(d,C-6),117. 6 (d,C-7),144. 1(s,C-8),43. 5
(d,C-9),37. 2(s,C-10),22. 1 (t,C-11),39. 2 (t,
C-12),43. 8 (s, C-13), 54. 8 (d, C-14), 22. 9 (t,
C-15),27. 9(t,C-16),56. 0(d, C-17),12. 4 (g, C-
18),18.9(q,C-19),40. 4(d,C-20),21. 1(q.C-21),
135.4(d,C-22),132.2(d,C-23),42. 8(d.C-24),33.
1(d,C-25),19.7(q,C-26),20. 0(q,C-27),17. 6 (q,
C-28) , LA B R 5 3Tk [19-20 0% 1B — 2, etk & 9

3 ME N (22E,24R)-Z M -7,22- " M-3B.5a, 63—
L7
2.4 b HmamEMmELT HABKRK,m p

233~234C; [alh = +9.1°(c 0. 10,CHCl;) ; ESI-
MS(m/2):429. 33(LM+H]") ;' HNMR (CDCl,,
500 MHz):5. 65(1H,s,H-7),5. 18(2H,m, H-22,
H-23),4.03(1H,m,H-3),1. 02(3H,d,J=6.6 Hz,
H-21),0. 95(3H,s, H-19),0. 84 (3H,d, J =6. 56
Hz,H-26),0. 81(3H,d,J =6. 64 Hz, H-27),0. 91
(3H,d,J=6.8 Hz, H-28),0. 60(3H,s, H-18);
YCNMR(CDCl;.125 MH2z) : 30. 4 (t,C-1),30. 5(t,
C-2),67.6(d,C-3),36. 7(t,C-4),78. 0(s,C-5),
215.9(s,C-6),119. 8(d,C-7),165. 4(s,C-8),44. 1
(d,C-9),40. 6 (s,C-10),22. 1(t,C-11),39. 0 (t,
C-12),44. 9 (s, C-13), 56. 0 (d, C-14), 22. 7 (t,

C-15),28. 0 (t, C-16), 56. 2 (d, C-17), 12. 8 (q,
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C-18),17. 7 (q, C-19), 40. 4 (d, C-20), 21. 3 (q. HEBCIEPEIEWE R 25 png/mL BF, 6 i 3L B
C-21),135.1(d, C-22),132. 7(d. C-23),43. 0(d, TR 47, 5% ) ARS W 4 I RE AIME A549 EA 4

C-24),33. 2(d, C-25),19. 8 (q, C-26),20. 1 (q.,
C-27).16. 6(q.C-28) , LA I %46 5 SCHR[ 21 ] % B —
AL G 4 558 R 3. 5a- —FEH-(22E ., 24R)-F
fA85-7,22- " F-6-T
2.5 HeHseEgmERT HEHK.m. p. 174~
176°C s[a ]t = — 30. 5° (¢ 0. 90, CHCl;) ; ESI-MS
(m/z):445. 36 ((M+ H]") ;' HNMR (CDCl; , 400
MHz) :4. 05(1H,m,H-3),3. 16(1H,d, ] =4. 8 Hz,
H-6).5.39(1H.dd.J =4. 8.,2. 4 Hz, H-7),0. 59
(3H,s,H-18),1. 00(3H,s,H-19),1. 03(3H,s.d,
J=6.6 Hz,H-21),5.15(1H,dd, J=15.3,7. 7 Hz,
H-22),5.25(1H.dd,J=15.2,6.9 Hz,H-23),0. 81
(1H.,d,J=6.52 Hz, H-26),0. 83(1H,d, ] =6. 44
Hz,H-27),0. 91(3H,d,J =6. 8 Hz, H-28),3. 38
(3H,s.OMe) ;" CNMR(CDCl;,100 MHz) :32. 9(t,
C-1),31. 1(t,C-2),68.0(d, C-3),39. 5(t,C4),
76.8(s,C-5),82,6(d.C-6),115.1(d,C-7),143. 8
(5,C-8),44. 0(d, C-9),37. 4 (s, C-10), 22. 4 (t,
C-11),39. 8 (t, C-12), 44. 0 (s, C-13), 55. 1 (d,
C-14),23. 0 (t, C-15), 28. 1 (t, C-16), 56. 1 (d,
C-17),12. 5(q, C-18), 18. 5 (q. C-19), 40. 5 (d,
C-20),19. 8 (q, C-21),135. 6 (d, C-22),132. 3(d,
C-23),43. 0 (d, C-24), 33. 2 (d, C-25), 20. 1 (q.,
C-26),21. 2 (q, C-27), 17. 7 (q, C-28), 58. 4 (q.,
OMe) ., LA LHdE 5 ik [22-23 1% B — 2. itk &
Y s €N 3B, 5a-— & H-65- T A B2 A -7,
22- W,
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