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Abstract —

Marine sponges are known to be a source of diverse sterols. In our study on the cytotoxic

components of the marine sponge Spirastrella abata, So8o~epidioxy A° sterols (1-5) and So;80-

Cpl leXy A6,9(11)

sterols (6-7) were isolated. The structures were identified based on the analyses of 'H-

NMR, “C-NMR, and MS data. These compounds were assayed for cytotoxicity against 5 human solid
tumor cell lines including A549, SK-OV-3, SK-MFEL-2, XF498, and HCT15.
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Sterol peroxide= mice®A] 12-O-tetradecanoyl-
phorbol-13-acetate (TPA)N 23] =& HEo] gt
AR &9} DMBA (7,12-dimethylbenz{olanthracene)-
initiated mice®l] 4] TPA®] 2]g tumor promotionS
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Fig. 1. Structures of Compounds 1-7.
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ohj o] thgk BA-e A 23} Compound 12
SK-OV-3, HCTI15°]4] Compound 3 SK-OV-3,
SK-MEL-2, XF4981141 Compound 62 SK-OV-31
A okl Al EEAS UERAITH Table D).

5a,8a-Epidioxy-24(S)-methylcholesta-6,22-
dien-3Bol (1)- 24e] 247 wA); 'HNMR (300
MHz, CDCLy) & 0.82 (3H, s, H-18), 082 (3H, d
J=6.8 Hz, H-26/27), 0.82 (3H, d J=6.8Hz, H-28),
083 (3H, d J=6.8Hz, H-27/26), 0.83 (3H, s, H-
19), 099 (3H, d, J=6.8Hz, H-21), 3.97 (1H, septet,
J=5.5Hz, H-3), 518 (2H, dd, J=146, 7.6Hz, H-
22, 23), 625 (1H, d, J/=8.5Hz, H-6), 650 (lH,
d, J=85Hz, H-7); "C-NMR (200 MHz, CDCl,) §
34.7(C-1), 30.1 (C-2), 664 (C-3), 37.0 (C-4), 82.1
(C-5), 1362 (C-6), 130.7 (C-7), 794 (C-8), 51.1
(C-9), 369 (C-10), 20.9 (C-11), 39.3 (C-12), 44.5
(C-13), 517 (C-14), 234 (C-15), 289 (C-16),
56.1 (C-17), 12.8 (C-18), 18.1 (C-19), 39.8 (C-
20), 20.7 (C-21), 1359 (C-22), 1324 (C-23), 43.0
(C-24), 332 (C-25), 201 (C-26), 19.6 (C-27),
18.0 (C-28); FABMS m/z 451 |[M+Nal', 429 [M+
HY", 413 [M—CH3]+, 396 [M-O,|", 378 [M-O,-H,
Or', 363 [M-O,H,0-CH,]", 337 [fragment II], 269
[M-O,-H,-side chain]".

5a,8a-Epidioxy-24&-ethyicholesta-6,22-dien-
3fol (2)- el FA4 FA; 'HNMR (300
MHz, CDCL) 6, 0.80 (3H, t, J=6.8Hz, H-24%,
082 (3H, s, H-18), 0.83 (3H, d, /=6.9Hz, H-26/
27), 0.87 (3H, d. J=6.9 Hz, H-27/26), 0.88 (3H, s,
H-19), 1.01 (3H, d, J/=6.3Hz, H-21), 397 (1H,
septet, J=3.5Hz, H-3), 5.12 (2H, dd, J=14.6, 7.6
Hz, H-22, 23), 6.24 (iH, d, /=83 Hz, H-6), 6.51
(1H, d, J=85Hz, H-7); FABMS m/k 442 [M],
410 [M-0,]", 392 [M-O,H,0T', 377 [M-O,-H,0-
CH,T", 351 [fragment HI].

50,8a-Epidioxy-24£-ethylcholest-6-en-35-ol
(3)— e FA" A, 'HNMR (300 MHz, CD
Cl) 9, 0.80 (3H, s, H-18), 0.80 (3H, t, J=6.8 Hz,
H-242), 0.84 (3H, d, J=6.8 Hz, H-26/27), 0.87 (3H,
d, J=6.8 Hz, H-27/26), 0.88 (3H, s, H-19), 091 (3H,
d, J=6.3Hz, H21), 397 (I1H, septet, J=55Hz, H-
3), 6.24 (1H, d, J=83Hz, H-6), 651 (1H, d, J=
8.5Hz, H-7); FABMS m/z 467 [M+Na|’, 445 [M+
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v
Scheme 1. Key fragmentations of sterol peroxides.

Table 1. Cytotoxicity evaluation of compounds 1, 3,
and 6°

_ HO
-(R +H)

A549 SK-OV-3 SK-MEL-2 XF498 HCTI5
1 >100 16.4 >100 >100 132
3 >100 234 109 17.2 >100
6 >100 5.44 >100 >100 >100

“Data as expressed in ED,, value (Lg/mL). A549, human
lung cancer; SK-OV-3, human ovarian cancer; SK-MEL-2,
human skin cancer; XF498, human CNS cancer HCT15,
Human colon cancer.

HI, 426 [M-H,O", 412 [M-O,], 394 [M-O,H,
T, 379 [M-0O,-H,0-CH,[", 353 {fragment III].
50,8-Epidioxy-24(R)-methylcholesta-6,22-
dien-3f-0l (4)- o] T4 wA); 'HNMR (300
MHz, CDCL) 8, 0.82 (3H, d, J=6.2Hz, H-26/27),
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0.83 (3H, s. H-18), 0.84 (3H, d, J=63Hz, H-27/
26), 0.90 (3H, s, H-19), 0.92 (3H, d, /=68 Hz,
H-28), 1.02 (3H, d, J=6.8Hz, H-=21), 400 (IH,
septet, J=5.5Hz, H-3), 520 (2H, dd, J=14.6, 7.6
Hz, H-22, 23), 627 (IH, d, J=8.5Hz, H-6), 6.53
(IH, d, J=85Hz, H-7); FABMS m/z 428 [MJ,
413 [M-CH,", 410 [M-H,0], 396 [M-O,]", 363
[M-O,-H,0-CH,]", 337 [fragment III].
5a,8a-Epidioxycholest-6-en-38-ol (5) — 3141¢]
F4% 3.4); 'H-NMR (300 MHz, CDCL,) 5, 0.81
(GH, s, H-18), 0.82 (3H, d, J=4.4Hz, H-21), 0.88
(3H, d, J=6.6Hz H-26/27), 0.89 (3H, s, H-19),
091 (3H, d, J=6.8 Hz, H-27/26), 401 (1H, septet,
J=55Hz, H-3), 626 (1H, d, J=82Hz, H-6), 652
(IH, d, J=8.7Hz, H-7); FABMS m/z 416 [M],
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398 [M-H,OI, 384 [M-O,]', 369 [M-O,-CH,]",
366 [M-0,-H,0]", 351 [M-O,-H,0-CH,]", 273 [M-
O,-side chain]’, 253 [fragment II].

50,8 0-Epidioxy-24£-methylcholesta-6,9(11),
22-trien-3B-ol (6) - 34} FAH Al 'H-NMR
(300MHz, CDCL) &, 0.74 (3H, s, H-18), 082
(3H, d J=6.6 Hz, H-26/27), 0.84 (3H, d J=6.3 Hz,
H-27/26), 091 (3H, d. J=6.8 Hz, H-21), 0.99 (3H,
d J=6.6Hz, H-28), 1.08 (3H, s, H-19), 398 (1H,
septet, J=5.5Hz, H-3), 518 (2H, dd, J=14.6, 7.6
Hz, H-22, 23), 543 (1H, dd, J=42, 19Hz, H-
11), 629 (1H, d, J=8.5Hz, H-6), 659 (1H, d,
J=8.7Hz, H-7); "C-NMR (200 MHz, CDCL,) & 34
-35 (C-1), 30.6 (C-2), 663 (C-3), 36.9-37.5 (C-4),
78.3 (C-5), 1362 (C-6), 130.7 (C-T), 72.7 (C-8),
1232 (C-9), 20-21 (C-10), 1199 (C-11), 38.2-39.3
(C-12), 436 (C-13), 509 (C-14), 25.5 (C-15),
289 (C-16), 55.8 (C-17), 18.0 (C-18), 18.1 (C-
19), 39.6 (C-20), 20.7 (C-21), 1359 (C-22), 132.6
(C-23), 43.1 (C-24), 332 (C-25), 20.1 (C-26), 19.6
(C-27), 17-18 (C-28); FABMS m/ 427 [M+ HI,
394 [M-O,]", 376 [M-O,-H,OT", 251 [fragment V.

50,8 0-Epidioxy-24£-ethyicholesta-6,9(11)-dien-
3Bol (7)-EMel FAA A, HNMR (300
MHz, CDCl) 6, 0.72 (3H, s, H-18) 082 (3H, t,
J=6.9 Hz, H-242), 0.86 (6H, d, J=7.2Hz, H-26,27),
091 (3H, d, J=54Hz, H-21), 1.09 (3H, s, H-19),
398 (I1H, J=55Hz, H-3), 542 (1H, dd,
J=5.8, 1.9Hz, H-11), 6.29 (1H, d, J=8.3 Hz, H-6),
6.60 (1H, d, J=87Hz, H-7); FABMS m/z 442
M, 424 [M-H,OI', 410 [M-Q,],, 395 [M-O,
CH,J', 392 [M-O,H0]", 337 [M-O,-H,0-CH,",
251 [fragment V.
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