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#

 

ÇÇÖÑÖçàÖ

 

Ç˚ÒÓÍÓÓÍËÒÎÂÌÌ˚Â ÒÚÂÓË‰˚ Ë Ó‰ÒÚ‚ÂÌÌ˚Â ËÏ
„ÎËÍÓÁË‰˚ fl‚Îfl˛ÚÒfl Ì‡Ë·ÓÎÂÂ ‡ÒÔÓÒÚ‡ÌÂÌÌ˚ÏË
‚ÚÓË˜Ì˚ÏË ÏÂÚ‡·ÓÎËÚ‡ÏË ÏÓÒÍËı Á‚ÂÁ‰. é·˚˜ÌÓ
ÓÌË ÔËÒÛÚÒÚ‚Û˛Ú ‚ ˝ÍÒÚ‡ÍÚ‡ı ÊË‚ÓÚÌ˚ı ‚ ‚Ë‰Â
ÒÎÓÊÌ˚ı ÒÏÂÒÂÈ ·ÎËÁÍËı ÔÓ ÒÚÓÂÌË˛ ‚Â˘ÂÒÚ‚, ÍÓ-
ÚÓ˚Â ÚÛ‰ÌÓ ÔÓ‰‰‡˛ÚÒfl ‡Á‰ÂÎÂÌË˛ Ì‡ ËÌ‰Ë‚Ë‰Û-
‡Î¸Ì˚Â ÍÓÏÔÓÌÂÌÚ˚. ä‡Í Ô‡‚ËÎÓ, ‰Îfl ‚˚‰ÂÎÂÌËfl
˝ÚËı ‚Â˘ÂÒÚ‚ ‚ Í‡Ê‰ÓÏ ÍÓÌÍÂÚÌÓÏ ÒÎÛ˜‡Â ÚÂ·ÛÂÚ-
Òfl Ú˘‡ÚÂÎ¸Ì˚È ÔÓ‰·Ó ÓÔÚËÏ‡Î¸Ì˚ı ÛÒÎÓ‚ËÈ ‡Á‰Â-
ÎÂÌËfl Ò ÔÓÏÓ˘¸˛ ÍÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËË Ì‡
‡ÁÎË˜Ì˚ı ÒÓ·ÂÌÚ‡ı Ë ‚˚ÒÓÍÓ˝ÙÙÂÍÚË‚ÌÓÈ ÊË‰-
ÍÓÒÚÌÓÈ ıÓÏ‡ÚÓ„‡ÙËË (ÇùÜï). èÓ ÒÚÂÔÂÌË ÓÍËÒ-
ÎÂÌËfl ÒÚÂÓË‰Ì˚Â ÒÓÂ‰ËÌÂÌËfl ÏÓÒÍËı Á‚ÂÁ‰ ˜‡ÒÚÓ
ÓÔÂÂÊ‡˛Ú Ú‡ÍËÂ ‚˚ÒÓÍÓÓÍËÒÎÂÌÌ˚Â ÔËÓ‰Ì˚Â
ÒÚÂÓË‰˚, Í‡Í ÙËÚÓ- Ë ÁÓÓ˝Í‰ËÁÓÌ˚, ÌÂÍÓÚÓ˚Â ÒÚÂ-
ÓË‰Ì˚Â ÔÓÎËÓÎ˚ ÏÓÒÍËı „Û·ÓÍ Ë Ïfl„ÍËı ÍÓ‡ÎÎÓ‚
[1]. Ç˚ÒÓÍÓÓÍËÒÎÂÌÌ˚Â ÒÚÂÓË‰Ì˚Â ÒÓÂ‰ËÌÂÌËfl
ÏÓÒÍËı Á‚ÂÁ‰ ÔÂ‰ÒÚ‡‚Îfl˛Ú Ì‡Û˜Ì˚È ËÌÚÂÂÒ ÌÂ
ÚÓÎ¸ÍÓ ‚ Ò‚flÁË Ò Ëı ÌÂÓ·˚˜Ì˚Ï ıËÏË˜ÂÒÍËÏ ÒÚÓÂ-
ÌËÂÏ, ÌÓ Ú‡ÍÊÂ ·Î‡„Ó‰‡fl ‡ÁÌÓÓ·‡ÁÌ˚Ï ·ËÓÎÓ„Ë-
˜ÂÒÍËÏ Ò‚ÓÈÒÚ‚‡Ï, ‚ÍÎ˛˜‡fl ˝Ï·ËÓÚÓÍÒË˜ÂÒÍÛ˛,
‡ÌÚË„Ë·ÍÓ‚Û˛, ‡ÌÚË‚ËÛÒÌÛ˛, ‡ÌÚË·‡ÍÚÂË‡Î¸-
ÌÛ˛, ÌÂÈËÚÓ„ÂÌÌÛ˛ Ë ‰Û„ËÂ ‚Ë‰˚ ‡ÍÚË‚ÌÓÒÚË [2].
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ê‡ÌÂÂ ‚ ÂÁÛÎ¸Ú‡ÚÂ ËÒÒÎÂ‰Ó‚‡ÌËfl ‰‡Î¸ÌÂ‚ÓÒÚÓ˜-
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), ÒÓ·‡Ì-
ÌÓÈ ‚ éıÓÚÒÍÓÏ ÏÓÂ (äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡), Ï˚
‚˚‰ÂÎËÎË ˜ÂÚ˚Â ÌÓ‚˚ı „ÎËÍÓÁË‰‡: ÚËÓÁË‰˚ – ÍÛ-
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‚ÂÒÚÌ˚È Ë ‰‚‡ ÌÓ‚˚ı ÔÓÎË„Ë‰ÓÍÒËÒÚÂÓË‰‡ [3].
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ÏÓÒÍÓÈ Á‚ÂÁ‰˚ 

 

H

 

. 

 

kurilensis
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ÚÂÎ¸ÌÓ ‚ÓÒÂÏ¸ ÒÚÂÓË‰Ì˚ı ÒÓÂ‰ËÌÂÌËÈ, ‚ÍÎ˛˜‡fl
‰‚‡ ÌÓ‚˚ı ÒÚÂÓË‰Ì˚ı „ÎËÍÓÁË‰‡, Ì‡Á‚‡ÌÌ˚ı ÍÛË-
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). äÓÏÂ ÚÓ„Ó, ‚˚‰ÂÎÂÌ˚ Ë Ë‰ÂÌÚËÙËˆËÓ‚‡Ì˚ ËÁ‚ÂÒÚ-
Ì˚Â ‡ÌÂÂ „ÎËÍÓÁË‰˚: ÎËÌÍÓÁË‰˚ 
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 Ë 
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, ÙÓ·ÂÁË‰ 

 

L

 

, ‰ÂÒÛÎ¸Ù‡ÚËÓ‚‡ÌÌ˚È ˝ıËÌ‡ÒÚÂÓ-
ÁË‰ Ä Ë „‡ÌÛÎ‡ÚÓÁË‰ Ä. ëÚÓÂÌËÂ ÌÓ‚˚ı ÒÓÂ‰ËÌÂÌËÈ ÛÒÚ‡ÌÓ‚ÎÂÌÓ Ò ÔÓÏÓ˘¸˛ ‰‚ÛÏÂÌÓÈ ÒÔÂÍÚÓÒÍÓÔËË
üåê Ë Ï‡ÒÒ-ÒÔÂÍÚÓÏÂÚËË.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: ÏÓÒÍ‡fl Á‚ÂÁ‰‡; 

 

Hippasteria

 

 

 

kurilensis

 

; „ÎËÍÓÁË‰˚; ÔÓÎË„Ë‰ÓÍÒËÒÚÂÓË‰˚; ÒÔÂÍÚ˚
üåê.
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êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

 

àÁ ˝Ú‡ÌÓÎ¸ÌÓ„Ó ˝ÍÒÚ‡ÍÚ‡ ÏÓÒÍÓÈ Á‚ÂÁ‰˚

 

H

 

. 

 

kurilensis

 

 Ò ÔÓÏÓ˘¸˛ ÍÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËË
Ì‡ ‡Ï·ÂÎËÚÂ 

 

XAD

 

-2, ÒËÎËÍ‡„ÂÎÂ Ë ÙÎÓËÒËÎÂ ÔÓÎÛ-
˜ËÎË Ù‡ÍˆËË ‚˚ÒÓÍÓÓÍËÒÎÂÌÌ˚ı ÒÚÂÓË‰Ì˚ı ÒÓ-
Â‰ËÌÂÌËÈ. èËÏÂÌflfl ÇùÜï Ì‡ ÔÓÎÛÔÂÔ‡‡ÚË‚ÌÓÈ
Ë ‡Ì‡ÎËÚË˜ÂÒÍÓÈ ÍÓÎÓÌÍ‡ı ÑË‡ÒÙÂ-110-

 

C

 

18, ËÁ
˝ÚËı Ù‡ÍˆËÈ ‚˚‰ÂÎËÎË ‰‚‡ ÌÓ‚˚ı „ÎËÍÓÁË‰‡ (

 

I

 

) Ë
(

 

II) Ë ̄ ÂÒÚ¸ ËÁ‚ÂÒÚÌ˚ı ‡ÌÂÂ ÒÓÂ‰ËÌÂÌËÈ (III)–(VIII).
êÂÁÛÎ¸Ú‡Ú˚ ıÓÏ‡ÚÓ„‡ÙË˜ÂÒÍÓ„Ó ‡Á‰ÂÎÂÌËfl ÒÚÂ-
ÓË‰Ì˚ı Ù‡ÍˆËÈ ÔË‚Â‰ÂÌ˚ ‚ Ú‡·Î. 1. àÁ‚ÂÒÚÌ˚Â
„ÎËÍÓÁË‰˚ ·˚ÎË Ë‰ÂÌÚËÙËˆËÓ‚‡Ì˚ Ò‡‚ÌÂÌËÂÏ Ëı
ÒÔÂÍÚÓ‚ 1ç-, 13ë-üåê- Ë Ï‡ÒÒ-ÒÔÂÍÚÓ‚ Ò ÒÓÓÚ‚ÂÚ-
ÒÚ‚Û˛˘ËÏË ‰‡ÌÌ˚ÏË ‰Îfl ˝ÚËı ‚Â˘ÂÒÚ‚, ÓÔÛ·ÎËÍÓ-
‚‡ÌÌ˚ÏË ‚ ÎËÚÂ‡ÚÛÂ.

å‡ÒÒ-ÒÔÂÍÚ HR-ESI (Â„ËÒÚ‡ˆËfl Í‡ÚËÓÌÓ‚) ÍÛ-
ËÎÂÌÒÓÁË‰‡ I (I) ÒÓ‰ÂÊ‡Î ÔËÍ ÔÒÂ‚‰ÓÏÓÎÂÍÛÎflÌÓ-
„Ó ËÓÌ‡ Ò m/z 929.4711 [M + Na]+, ˜ÚÓ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ
ÏÓÎÂÍÛÎflÌÓÈ ÙÓÏÛÎÂ C44H74O19. àÁ ÒÔÂÍÚÓ‚ 1ç-,
13C- Ë DEPT-üåê ÒÎÂ‰Ó‚‡ÎÓ, ˜ÚÓ ‚ „ÎËÍÓÁË‰Â (I)
ËÏÂ˛ÚÒfl 44 ‡ÚÓÏ‡ Û„ÎÂÓ‰‡, ‚ÍÎ˛˜‡fl Û„ÎÂÓ‰˚ Ôfl-
ÚË ÏÂÚËÎ¸Ì˚ı, ‚ÓÒ¸ÏË ÏÂÚËÎÂÌÓ‚˚ı, ‰‚‡‰ˆ‡ÚË ˜Â-
Ú˚Âı ÏÂÚËÌÓ‚˚ı „ÛÔÔ, ÚË ˜ÂÚ‚ÂÚË˜Ì˚ı ‡ÚÓÏ‡
Û„ÎÂÓ‰‡, ‚ ÚÓÏ ˜ËÒÎÂ Ó‰ËÌ ÓÍÒË„ÂÌËÓ‚‡ÌÌ˚È, ‰‚‡
ÔÓÚÓÌËÓ‚‡ÌÌ˚ı ÓÎÂÙËÌÓ‚˚ı ‡ÚÓÏ‡ Û„ÎÂÓ‰‡ Ë
‰‚Â ÏÂÚÓÍÒËÎ¸Ì˚ı „ÛÔÔ˚ (Ú‡·Î. 2). Ç ÒÔÂÍÚÂ 1ç-
üåê ÒÓÂ‰ËÌÂÌËfl (I) ÔËÒÛÚÒÚ‚Ó‚‡ÎË ÒË„Ì‡Î˚ ÚÂı
‡ÌÓÏÂÌ˚ı ÔÓÚÓÌÓ‚ (δ 4.45, 4.91 Ë 4.33 Ï.‰.), Ò‚flÁ‡Ì-
Ì˚Â ‚ ÒÔÂÍÚÂ HSQC c ÚÂÏfl ÒË„Ì‡Î‡ÏË ‡ÚÓÏÓ‚ Û„-
ÎÂÓ‰‡ ÔË δ 102.3, 109.0 Ë 105.3 Ï.‰. ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ.
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Ç Ï‡ÒÒ-ÒÔÂÍÚe ÔËÒÛÚÒÚ‚Ó‚‡ÎË ÔËÍË Ù‡„ÏÂÌÚ‡-
Ì˚ı ËÓÌÓ‚: Ò m/z 783 [(M + Na) – 146]+, ÒÓÓÚ‚ÂÚÒÚ‚Û-
˛˘ËÈ ÔÓÚÂÂ ÚÂÏËÌ‡Î¸ÌÓ„Ó ÓÒÚ‡ÚÍ‡ O-ÏÂÚËÎÔÂÌ-
ÚÓÁ˚, Ë Ò m/z 651 [(M + Na) – 146–132]+, ÒÓÓÚ‚ÂÚÒÚ‚Û-
˛˘ËÈ ÔÓÚÂÂ ÓÒÚ‡ÚÍÓ‚ O-ÏÂÚËÎÔÂÌÚÓÁ˚ Ë ÔÂÌÚÓÁ˚.
ùÚË ‰‡ÌÌ˚Â Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó‚‡ÎË Ó Ì‡ÎË˜ËË ‚ ÏÓÎÂÍÛ-
ÎÂ „ÎËÍÓÁË‰‡ (I) ÚÂı ÔÂÌÚÓÁËÎ¸Ì˚ı ÏÓÌÓÒ‡ı‡Ë‰-
Ì˚ı ÓÒÚ‡ÚÍÓ‚ Ë „ÂÔÚ‡Á‡ÏÂ˘ÂÌÌÓ„Ó ıÓÎÂÒÚ‡ÌÓ‚Ó„Ó
‡„ÎËÍÓÌ‡.

ë‡‚ÌÂÌËÂ ıËÏË˜ÂÒÍËı Ò‰‚Ë„Ó‚ (ïë) ‡ÚÓÏÓ‚ Û„ÎÂ-
Ó‰‡, ÔÓÚÓÌÓ‚ Ë ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ÍÓÌÒÚ‡ÌÚ ÒÔËÌ-
ÒÔËÌÓ‚Ó„Ó ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl (äëëÇ) ‚ ÒÔÂÍÚ‡ı 1H- Ë
13C-üåê „ÎËÍÓÁË‰‡ (I) Ë ÍÛËÎÂÌÒÓÁË‰‡ ë ËÁ ̋ ÚÓÈ ÊÂ
ÏÓÒÍÓÈ Á‚ÂÁ‰˚ [3] ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ Ó·‡ ÒÓÂ‰ËÌÂÌËfl
ËÏÂ˛Ú 3β,4β,6α,7α,8,15β,24-„ÂÔÚ‡„Ë‰ÓÍÒË-5α-ıÓÎÂ-
ÒÚ‡ÌÓ‚˚È ‡„ÎËÍÓÌ Ò 2-O-ÏÂÚËÎ-β-D-ÍÒËÎÓÔË‡ÌÓÁ-
Ì˚Ï ÓÒÚ‡ÚÍÓÏ ÔË C3 Ë 2-O-ÏÂÚËÎ-β-D-ÍÒËÎÓÔË‡-
ÌÓÁËÎ-(1 5)-α-L-‡‡·ËÌÓÙÛ‡ÌÓÁÌ˚Ï ÓÒÚ‡ÚÍÓÏ
ÔË ë24. é‰Ì‡ÍÓ, ‚ ÓÚÎË˜ËÂ ÓÚ ÍÛËÎÂÌÒÓÁË‰‡ ë,
ÒÔÂÍÚ˚ üåê ÒÓÂ‰ËÌÂÌËfl (I) ÒÓ‰ÂÊ‡ÎË ÒË„Ì‡Î˚
‰‚ÓÈÌÓÈ Ò‚flÁË ‚ ·ÓÍÓ‚ÓÈ ˆÂÔË ‡„ÎËÍÓÌ‡, ‡ Â„Ó ÏÓÎÂ-
ÍÛÎflÌ‡fl Ï‡ÒÒ‡ ·˚Î‡, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, Ì‡ ‰‚Â Â‰ËÌË-
ˆ˚ Ï‡ÒÒ˚ ÏÂÌ¸¯Â. èÓ ‰‡ÌÌ˚Ï ÒÔÂÍÚÓ‚ 13C- Ë DEPT-
üåê, ‚ ·ÓÍÓ‚ÓÈ ˆÂÔË „ÎËÍÓÁË‰‡ (I) ÔËÒÛÚÒÚ‚Ó‚‡ÎË
ÚË ÏÂÚËÎ¸Ì˚ı „ÛÔÔ˚ (δ 20.8, 19.1 Ë 18.5 Ï.‰.), ÚË
ÏÂÚËÌÓ‚˚ı „ÛÔÔ˚, Ó‰Ì‡ ËÁ ÍÓÚÓ˚ı ·˚Î‡ Ò‚flÁ‡Ì‡ Ò
‡ÚÓÏÓÏ ÍËÒÎÓÓ‰‡ (δ 40.9, 33.8 Ë 86.2 Ï.‰.), Ë ‰‚‡ ‡ÚÓ-
Ï‡ Û„ÎÂÓ‰‡ ‰‚ÓÈÌÓÈ Ò‚flÁË (δ 140.6 Ë 128.3 Ï.‰.). 1H-
1H-COSY-, HSQC- Ë HMBC-üåê-˝ÍÒÔÂËÏÂÌÚ˚ ÔÓÁ-
‚ÓÎËÎË ÓÔÂ‰ÂÎËÚ¸ ÒË„Ì‡Î˚ ‚ÒÂı ÔÓÚÓÌÓ‚ Ë ‡ÚÓÏÓ‚
Û„ÎÂÓ‰‡ ÒÚÂÓË‰ÌÓ„Ó fl‰‡, ·ÓÍÓ‚ÓÈ ˆÂÔË ‡„ÎËÍÓÌ‡
Ë ÚÂı ÏÓÌÓÒ‡ı‡Ë‰Ì˚ı ÓÒÚ‡ÚÍÓ‚ „ÎËÍÓÁË‰‡ (I)
(Ú‡·Î. 2). ç‡ ÓÒÌÓ‚‡ÌËË ÔÓÎÛ˜ÂÌÌ˚ı ‰‡ÌÌ˚ı ·˚ÎÓ
ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ‚ „ÎËÍÓÁË‰Â (I) ËÏÂÂÚÒfl ıÓÎÂÒÚ‡ÌÓ-
‚‡fl ·ÓÍÓ‚‡fl ˆÂÔ¸ Ò 22(23)-‰‚ÓÈÌÓÈ Ò‚flÁ¸˛, „ÎËÍÓÁË-
ÎËÓ‚‡ÌÌ‡fl ÔÓ ÔÓÎÓÊÂÌË˛ ë24. ÇÂÎË˜ËÌ‡ äëëÇ
J22,23 15.3 Éˆ ÒÓÓÚ‚ÂÚÒÚ‚Ó‚‡Î‡ Ú‡ÌÒ-ÍÓÌÙË„Û‡-
ˆËË 22(23)-‰‚ÓÈÌÓÈ Ò‚flÁË [11].

åÂÒÚ‡ ÔËÒÓÂ‰ËÌÂÌËfl Û„ÎÂ‚Ó‰Ì˚ı Ù‡„ÏÂÌÚÓ‚ ‚
ÏÓÎÂÍÛÎÂ Ë Ì‡ÎË˜ËÂ (1 5)-„ÎËÍÓÁË‰ÌÓÈ Ò‚flÁË
ÏÂÊ‰Û ÏÓÌÓÒ‡ı‡Ë‰Ì˚ÏË ÓÒÚ‡ÚÍ‡ÏË ‚ ‰ËÒ‡ı‡Ë‰ÌÓÈ
ˆÂÔË „ÎËÍÓÁË‰‡ (I) ·˚ÎË ÔÓ‰Ú‚ÂÊ‰ÂÌ˚ HMBC-ÍÓ-
ÂÎflˆËflÏË ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ‡ÌÓÏÂÌ˚ı ÔÓÚÓÌÓ‚
Ë ‡ÚÓÏÓ‚ Û„ÎÂÓ‰‡: H1'(2-O-Me-Xyl)/C3, H1'''(2-O-
Me-Xyl)/ë5''(Ara), H1'(Ara)/ë24, ‡ Ú‡ÍÊÂ Ì‡ÎË˜ËÂÏ
ÍÓÒÒ-ÔËÍ‡ ç24/C1''(Ara). èÓ ‡Ì‡ÎÓ„ËË Ò ÍÛËÎÂÌÒÓ-
ÁË‰ÓÏ ë, ‰Îfl ‡ÒËÏÏÂÚË˜ÂÒÍÓ„Ó ˆÂÌÚ‡ C24 ·˚Î‡
ÔÂ‰ÎÓÊÂÌ‡ R-ÍÓÌÙË„Û‡ˆËfl. éÒÚ‡ÚÍÛ ‡‡·ËÌÓÁ˚
ÔËÔËÒ‡ÎË L-ÍÓÌÙË„Û‡ˆË˛, ‡ ÓÒÚ‡ÚÍÛ 2-O-ÏÂÚËÎ-
ÍÒËÎÓÁ˚ – D-ÍÓÌÙË„Û‡ˆË˛, ÔÓÒÍÓÎ¸ÍÛ ‡ÌÂÂ ‚ ÒÚÂ-
ÓË‰Ì˚ı „ÎËÍÓÁË‰‡ı ÏÓÒÍËı Á‚ÂÁ‰ ‚ÒÚÂ˜‡ÎËÒ¸
ÚÓÎ¸ÍÓ Ú‡ÍËÂ ÙÓÏ˚ ÏÓÌÓÒ‡ı‡Ë‰Ì˚ı ÓÒÚ‡ÚÍÓ‚ [1,
2]. ç‡ ÓÒÌÓ‚‡ÌËË ËÏÂ˛˘ËıÒfl ‰‡ÌÌ˚ı, ÒÚÓÂÌËÂ ÍÛ-
ËÎÂÌÒÓÁË‰‡ I ÓÔÂ‰ÂÎËÎË Í‡Í (22E,24R)-3-O-(2-O-
ÏÂÚËÎ-β-D-ÍÒËÎÓÔË‡ÌÓÁËÎ)-24-O-[2-O-ÏÂÚËÎ-β-D-
ÍÒËÎÓÔË‡ÌÓÁËÎ-(1 5)-α-L-‡‡·ËÌÓÙÛ‡ÌÓÁËÎ]-
5α-ıÓÎÂÒÚ-22-ÂÌ-3β,4β,6α,7α,8,15β,24-„ÂÔÚ‡ÓÎ. í‡-
ÍËÏ Ó·‡ÁÓÏ, ·˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ „ÎËÍÓÁË‰ (I)
ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ∆22-‡Ì‡ÎÓ„ ÍÛËÎÂÌÒÓÁË‰‡ ë [3].

äÛËÎÂÌÒÓÁË‰ I (I) fl‚ÎflÂÚÒfl ˜ÂÚ‚ÂÚ˚Ï ÔÂ‰ÒÚ‡-
‚ËÚÂÎÂÏ Â‰ÍÓÈ ÒÚÛÍÚÛÌÓÈ „ÛÔÔ˚ ÔÓÎË„Ë‰ÓÍÒË-
ÎËÓ‚‡ÌÌ˚ı ÒÚÂÓË‰Ì˚ı ÚË„ÎËÍÓÁË‰Ó‚ ÏÓÒÍËı
Á‚ÂÁ‰, ÒÓ‰ÂÊ‡˘Ëı ‰‚‡ Û„ÎÂ‚Ó‰Ì˚ı Ù‡„ÏÂÌÚ‡, Ó‰ËÌ
ËÁ ÍÓÚÓ˚ı – ÏÓÌÓÒ‡ı‡Ë‰Ì˚È ÓÒÚ‡ÚÓÍ – ÔËÒÓÂ‰Ë-
ÌÂÌ Í ë3 ÒÚÂÓË‰ÌÓ„Ó fl‰‡, ‡ ‰Û„ÓÈ – ‰ËÒ‡ı‡Ë‰Ì˚È
ÓÒÚ‡ÚÓÍ – ÎÓÍ‡ÎËÁÓ‚‡Ì Û ë24 ·ÓÍÓ‚ÓÈ ˆÂÔË ‡„ÎËÍÓ-
Ì‡. ê‡ÌÂÂ ·˚ÎË ËÁ‚ÂÒÚÌ˚ ÚË ÔÓ‰Ó·Ì˚ı ÒÚÂÓË‰Ì˚ı
ÚËÓÁË‰‡ – ÍÛËÎÂÌÒÓÁË‰˚ A, B Ë ë, Ú‡ÍÊÂ Ì‡È‰ÂÌ-
Ì˚Â ‚ ÏÓÒÍÓÈ Á‚ÂÁ‰Â H. kurilensis [3]. é·˚˜ÌÓ „ÎË-
ÍÓÁË‰˚ ÔÓÎË„Ë‰ÓÍÒËÒÚÂÓË‰Ó‚ ÏÓÒÍËı Á‚ÂÁ‰ fl‚-
Îfl˛ÚÒfl ÏÓÌÓÁË‰‡ÏË ËÎË ·ËÓÁË‰‡ÏË.

Ç Ï‡ÒÒ-ÒÔÂÍÚÂ HR-MALDI-TOF (Â„ËÒÚ‡ˆËfl
Í‡ÚËÓÌÓ‚) ÍÛËÎÂÌÒÓÁË‰‡ J (II) ÔËÒÛÚÒÚ‚Ó‚‡Î ÔÒÂ‚-
‰ÓÏÓÎÂÍÛÎflÌ˚È ÔËÍ Ò m/z 753.4359 [M + Na]+, ÒÓÓÚ-
‚ÂÚÒÚ‚Û˛˘ËÈ ÏÓÎÂÍÛÎflÌÓÈ ÙÓÏÛÎÂ C38H66O13.
Ñ‡ÌÌ˚Â ÒÔÂÍÚÓ‚ 1ç- Ë 13ë-üåê ÒÓÂ‰ËÌÂÌËfl (II)
(Ú‡·Î. 2) ·ÎËÁÍË ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏ ÒÔÂÍÚ‡Ï ÎÂ‚ËÒ-

í‡·ÎËˆ‡ 1.  ëÚÂÓË‰Ì˚Â „ÎËÍÓÁË‰˚, ‚˚‰ÂÎÂÌÌ˚Â ËÁ ÏÓÒÍÓÈ Á‚ÂÁ‰˚ H. kurilensis

ëÓÂ‰ËÌÂÌËÂ äÓÎË˜ÂÒÚ‚Ó, 
Ï„

(+)-MALDI-TOF-
Ï‡ÒÒ-ÒÔÂÍÚ 

[M + Na]+

åÓÒÍ‡fl Á‚ÂÁ‰‡, 
ËÁ ÍÓÚÓÓÈ ‚ÔÂ‚˚Â ‚˚‰ÂÎÂÌÓ 

ÒÓÂ‰ËÌÂÌËÂ; ÒÒ˚ÎÍ‡

äÛËÎÂÌÒÓÁË‰ I (I) 1.5 0.17 929**

äÛËÎÂÌÒÓÁË‰ J (II) 3.2 0.39 753

ãËÌÍÓÁË‰ F (III) 1.0 0.52 647 Linckia laevigata [5]

ùıËÌ‡ÒÚÂÓÁË‰ A ‰ÂÒÛÎ¸Ù. (IV) 1.5 0.54 647 Henricia downeyae [6]

îÓ·ÂÁË‰ L (V) 0.5 0.50 663** Asterias forbesi [7]

ãËÌÍÓÁË‰ L1 (VI) 1.0 0.54 637 Linckia laevigata [8]

É‡ÌÛÎ‡ÚÓÁË‰ Ä (VII) 17.4 0.33 769 Choriaster granulatus [9]

ãÂ‚ËÒÍÛÎÓÁË‰ G 
(=îÓ·ÂÁË‰ J) (VIII)

1.0 0.46 783** Henricia leviuscula [10], 
Asterias forbesi [7]

* éÔÂ‰ÂÎÂÌÓ ‚ ÒËÒÚÂÏÂ ÚÓÎÛÓÎ–˝Ú‡ÌÓÎ (9 : 5); ** (+)-ESI-Ï‡ÒÒ-ÒÔÂÍÚ.

R f*
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äË˜‡ Ë ‰.

í‡·ÎËˆ‡ 2.  Ñ‡ÌÌ˚Â üåê-ÒÔÂÍÚÓ‚ ÍÛËÎÂÌÒÓÁË‰Ó‚ I (I) Ë J (II) (CD3OD, δ, Ï.‰.; J, Éˆ)*

çÓÏÂ 
‡ÚÓÏ‡

(I) (II)

δH HMBC δH HMBC

1 39.7, CH2 1.70 ‰Ú (13.4, 3.9); 0.99 Ï 39.4, CH2 1.65 Ï; 1.00 Ï
2 24.8, CH2 1.91 Ï; 1.62 Ï 25.4, CH2 1.93 Ï; 1.68 Ï
3 81.2, CH 3.59 Ï 80.8, CH 3.59 Ï
4 66.5, CH 4.41 ¯Ò ë10 74.5, CH 4.23 ¯Ò
5 47.4, CH 1.48 ‰‰ (2.2, 11.6) ë19 50.2, CH 1.13 Ï ë10, ë19
6 66.6, CH 4.27 ‰‰ (2.8, 11.6) ë5 74.7, CH 4.15 Í (2.7)
7 76.7, CH 3.91 ‰ (3.1) ë5, ë6, ë9, ë14 40.4, CH2 2.13 Ï; 1.30 Ï
8 79.3, C 31.8, CH 1.99 Ï
9 51.2, CH 1.10 ‰‰ (3.5, 13.0) 56.1, CH 0.71 Ï

10 37.9, C 36.8, C
11 18.9, CH2 1.82 Ï; 1.44 Ï 21.4, CH2 1.46 Ï; 1.39 Ï
12 42.9, CH2 1.94 Ï; 1.16 Ï 41.4, CH2 1.96 Ï; 1.21 Ï
13 44.2, C 44.8, C
14 56.7, CH 1.42 ‰ (5.4) ë13, ë17, ë18 63.7, CH 1.05 ‰‰ (9.2; 10.9)
15 71.2, CH 4.51 Ï ë13 74.3, CH 3.86 ‰Ú (3.3; 9.1)
16 43.5, CH2 2.28 ‰Ú (15.0; 7.9); 1.39 Ï 41.9, CH2 1.90 Ï; 1.74 Ï
17 57.8, CH 1.05 Ï 55.0, CH 1.40 Ï
18 16.6, CH3 1.30 Ò ë12, ë13, ë14, ë17 13.7, CH3 0.74 Ò ë12, ë13, ë14, ë17
19 16.9, CH3 1.17 Ò ë1, ë5, ë9, ë10 18.2, CH3 1.33 Ò ë1, ë5, ë9, ë10
20 40.9, CH 2.21 Ï 36.8, CH 1.38 Ï
21 20.8, CH3 1.02 ‰ (6.5) ë17, ë20, ë22 19.2, CH3 0.93 ‰ (6.2) ë17, ë20, ë22
22 140.6, CH 5.42 ‰‰ (8.5, 15.3) ë20, ë21, ë24 33.0, CH2 1.60 Ï; 1.00 Ï
23 128.3, CH 5.34 ‰‰ (7.4, 15.3) ë20, ë22, ë24 28.7, CH2 1.60 Ï; 1.30 Ï
24 86.2, CH 3.63 Ú (6.4) ë1'', ë26, ë27 84.8, CH 3.32 Ï
25 33.8, CH 1.76 Ï 31.8, CH 1.83 Ï
26 19.1, CH3 0.92 ‰ (7.0) ë24, ë25, ë27 18.4, CH3 0.90 ‰ (6.8) ë24, ë25, ë27
27 18.5, CH3 0.86 ‰ (7.0) ë24, ë25, ë26 18.3, CH3 0.89 ‰ (6.8) ë24, ë25, ë26

2-OMe-Xyl
1' 102.3, CH 4.45 ‰ (7.4) ë3 102.6, CH 4.45 ‰ (7.6) ë3
2' 84.7, CH 2.90 ‰‰ (7.6, 9.0) ë1', ë3' 84.7, CH 2.90 ‰‰ (7.6, 9.0) ë1', ë3', éåÂ
3' 77.7, CH 3.34 Ú (9.0) ë2', ë4' 77.6, CH 3.35 Ú (8.9) ë2', ë4'
4' 71.3, CH 3.48 Ï 71.2, CH 3.47 Ï
5' 66.8, CH2 3.82 ‰‰ (5.4, 12.0); ë1', ë3', ë4'; 66.8, CH2 3.81 ‰‰ (5.4, 11.2); ë1', ë3', ë4';

 3.15 Ï ë1', ë4' 3.16 ‰‰ (10.0, 11.5) ë1', ë3', ë4'
2'-Oåe 61.0a, CH3 3.61 Òb ë2' 61.0, CH3 3.62 Ò ë2'
      Ara

1'' 109.0, CH 4.91 ‰ (2.1) ë24, ë3'', ë4'' 109.4, CH 4.91 ‰ (1.8) ë24, ë4''
2'' 83.7, CH 3.97 ‰‰ (2.1, 4.0) 83.9, CH 3.96 ‰‰ (1.9, 4.1) ë3''
3'' 78.9, CH 3.90 ‰‰ (4.0, 6.6) ë2'', ë5'' 78.7, CH 3.83 ‰‰ (4.2, 6.7) ë2'', 4''
4'' 83.4, CH 4.03 Ï ë3'' 85.0, CH 3.97 Ï
5'' 70.1, CH2 3.92 ‰‰ (5.0, 11.7); ë1''', ë3'', ë4''; 62.9, CH2 3.73 ‰‰ (3.3, 12.0) ë3'';

3.70 ‰‰ (3.7, 11.1) ë1''', ë3'', ë4'' 3.63 ‰‰ (4.9, 11.8) ë3'', ë4''
2-OMe-Xyl

1''' 105.3, CH 4.33 ‰ (7.4) ë5''
2''' 84.7, CH 2.88 ‰‰ (7.4, 9.0) ë1''', ë3'''
3''' 77.2, CH 3.32 Ú (9.5) ë2''', ë4'''
4''' 71.3, CH 3.48 Ï
5''' 66.8, CH2 3.85 ‰‰ (5.4, 11.8); ë1''', ë3''', ë4''';

3.17 ‰‰ (10.2, 11.6) ë1'''
2'''-OMe 61.1a, CH3 3.58 Òb ë2'''
* éÚÌÂÒÂÌËÂ ÒË„Ì‡ÎÓ‚ Ò‰ÂÎ‡ÌÓ ÏÂÚÓ‰‡ÏË ‰‚ÛÏÂÌÓÈ üåê-ÒÔÂÍÚÓÒÍÓÔËË 1H-1H-COSY Ë HSQC.

** åÛÎ¸ÚËÔÎÂÚÌÓÒÚ¸ ÒË„Ì‡ÎÓ‚ ÓÔÂ‰ÂÎÂÌ‡ Ò ÔÓÏÓ˘¸˛ DEPT-ÒÔÂÍÚ‡.
a, b éÚÌÂÒÂÌËÂ ÒË„Ì‡ÎÓ‚ ÌÂÓ‰ÌÓÁÌ‡˜ÌÓÂ.

δC** δC**
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ÍÛÎÓÁË‰‡ F ËÁ ÏÓÒÍÓÈ Á‚ÂÁ‰˚ Henricia leviuscula
[10], ˜ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó‚‡ÎÓ Ó ÔËÒÛÚÒÚ‚ËË Ë‰ÂÌÚË˜-
ÌÓ„Ó 3-O-Á‡ÏÂ˘ÂÌÌÓ„Ó 3β,4β,6β,15α,24-ÔÂÌÚ‡„Ë‰-
ÓÍÒË-5α-ıÓÎÂÒÚ‡ÌÓ‚Ó„Ó ‡„ÎËÍÓÌ‡ Ò ÓÒÚ‡ÚÍÓÏ α-L-
‡‡·ËÌÓÙÛ‡ÌÓÁ˚ ÔË C24. é‰Ì‡ÍÓ, ‚ ÓÚÎË˜ËÂ ÓÚ
ÒÔÂÍÚÓ‚ ÎÂ‚ËÒÍÛÎÓÁË‰‡ F, ÒÓ‰ÂÊ‡˘Â„Ó ÔË ë3
‡„ÎËÍÓÌ‡ ÓÒÚ‡ÚÓÍ 2,4-‰Ë-O-ÏÂÚËÎ-β-D-ÍÒËÎÓÔË‡-
ÌÓÁ˚, ‚ ÒÔÂÍÚ‡ı üåê „ÎËÍÓÁË‰‡ (II) Ì‡·Î˛‰‡ÎËÒ¸
ÒË„Ì‡Î˚ ‰Û„Ó„Ó ÏÓÌÓÒ‡ı‡Ë‰ÌÓ„Ó ÓÒÚ‡ÚÍ‡, ÍÓÚÓ-
˚Â Ô‡ÍÚË˜ÂÒÍË ÒÓ‚Ô‡‰‡ÎË Ò ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏË
‰‡ÌÌ˚ÏË ÌÂÁ‡ÏÂ˘ÂÌÌÓÈ 2-é-åÂ-β-D-ÍÒËÎÓÔË‡ÌÓ-
Á˚ ‚ ÒÔÂÍÚ‡ı üåê „ÎËÍÓÁË‰‡ (I).

áÌ‡˜ÂÌËfl ïë ‚ÒÂı ÔÓÚÓÌÓ‚ Ë ‡ÚÓÏÓ‚ Û„ÎÂÓ-
‰‡ ‚ „ÎËÍÓÁË‰Â (II) ·˚ÎË ÓÔÂ‰ÂÎÂÌ˚ Ò ÔÓÏÓ˘¸˛
1H-1H-COSY-, HSQC- Ë HMBC-üåê-˝ÍÒÔÂËÏÂÌ-
ÚÓ‚ (Ú‡·Î. 2). èËÒÓÂ‰ËÌÂÌËÂ ÓÒÚ‡ÚÍÓ‚ 2-O-ÏÂÚËÎ-
β-D-ÍÒËÎÓÔË‡ÌÓÁ˚ Í C3 Ë α-L-‡‡·ËÌÓÙÛ‡ÌÓÁ˚ Í
C24 ‡„ÎËÍÓÌ‡ ·˚ÎÓ ÔÓ‰Ú‚ÂÊ‰ÂÌÓ ÔËÒÛÚÒÚ‚ËÂÏ ‚
HMBC-ÒÔÂÍÚ‡ı ÍÓÒÒ-ÔËÍÓ‚ ‡ÌÓÏÂÌ˚ı ÔÓÚÓ-
ÌÓ‚ Ë ‡ÚÓÏÓ‚ Û„ÎÂÓ‰‡: H1'(2-O-Me-Xyl)/C3 Ë
H1''(Ara)/C24. ÑÎfl ‡ÒËÏÏÂÚË˜ÂÒÍÓ„Ó ˆÂÌÚ‡ ë24
‚ „ÎËÍÓÁË‰Â ·˚Î‡ ÔÂ‰ÎÓÊÂÌ‡ S-ÍÓÌÙË„Û‡ˆËfl Ì‡
ÓÒÌÓ‚‡ÌËË ÒÓ‚Ô‡‰ÂÌËfl ÁÌ‡˜ÂÌËÈ ïë ÔÓÚÓÌÓ‚ Ë
‡ÚÓÏÓ‚ Û„ÎÂÓ‰‡ ‚ ÒÔÂÍÚ‡ı üåê ÒÓÂ‰ËÌÂÌËfl (II)
Ë ÎÂ‚ËÒÍÛÎÓÁË‰‡ F. í‡ÍËÏ Ó·‡ÁÓÏ, ÒÚÛÍÚÛ‡ ÍÛ-
ËÎÂÌÒÓÁË‰‡ J (II) ·˚Î‡ ÛÒÚ‡ÌÓ‚ÎÂÌ‡ Í‡Í (24S)-3-
O-(2-O-ÏÂÚËÎ-β-D-ÍÒËÎÓÔË‡ÌÓÁËÎ)-24-O-(α-L-‡‡-
·ËÌÓÙÛ‡ÌÓÁËÎ)-5α-ıÓÎÂÒÚ‡Ì-3β,4β,6β,15α,24-ÔÂÌ-
Ú‡ÓÎ.

åÓÎÂÍÛÎ‡ ÍÛËÎÂÌÒÓÁË‰‡ J ÒÓ‰ÂÊËÚ
3β,4β,6β,15α-ÚÂÚ‡„Ë‰ÓÍÒËÒÚÂÓË‰ÌÓÂ fl‰Ó, Â‰-
ÍÓ ‚ÒÚÂ˜‡˛˘ÂÂÒfl ‚ ÔÓÎË„Ë‰ÓÍÒËÎËÓ‚‡ÌÌ˚ı
ÒÚÂÓË‰Ì˚ı ÒÓÂ‰ËÌÂÌËflı ÏÓÒÍËı Á‚ÂÁ‰. èÂÊ‰Â
˝ÚÓÚ ÒÚÛÍÚÛÌ˚È Ù‡„ÏÂÌÚ ·˚Î Ì‡È‰ÂÌ ÚÓÎ¸ÍÓ ‚
ÎÂ‚ËÒÍÛÎÓÁË‰Â F [10].

ùäëèÖêàåÖçíÄãúçÄü óÄëíú

ëÔÂÍÚ˚ 1ç- Ë 13ë-üåê Â„ËÒÚËÓ‚‡ÎË Ì‡ ÒÔÂÍ-
ÚÓÏÂÚ‡ı Bruker DPX-300 (1H – 300, 13C – 75.5 åÉˆ)
Ë Bruker DRX-500 (1H – 500, 13C – 125.7 åÉˆ, ‚ÌÛÚ-
ÂÌÌËÈ ÒÚ‡Ì‰‡Ú – CD3OD, 1H – 3.30, 13C – 49.0 Ï.‰.).
éÔÚË˜ÂÒÍÓÂ ‚‡˘ÂÌËÂ ËÁÏÂflÎË Ì‡ ÔÓÎflËÏÂÚÂ
Perkin Elmer 343 ‚ MeOH. å‡ÒÒ-ÒÔÂÍÚ˚ MALDI-
TOF ÔÓÎÛ˜‡ÎË Ì‡ Ï‡ÒÒ-ÒÔÂÍÚÓÏÂÚÂ Biflex III (Bruk-
er, ÉÂÏ‡ÌËfl) Ò Î‡ÁÂÌÓÈ ËÓÌËÁ‡ˆËÂÈ/‰ÂÒÓ·ˆËÂÈ
(N2-Î‡ÁÂ, 337 ÌÏ), ËÒÔÓÎ¸ÁÛfl ‚ Í‡˜ÂÒÚ‚Â Ï‡ÚËˆ˚ α-
ˆË‡ÌÓ-4-„Ë‰ÓÍÒËÍÓË˜ÌÛ˛ ÍËÒÎÓÚÛ. å‡ÒÒ-ÒÔÂÍÚ˚
ESI ÔÓÎÛ˜‡ÎË Ì‡ Ï‡ÒÒ-ÒÔÂÍÚÓÏÂÚÂ Agilent 6510 Q-
TOF (ëòÄ). é·‡Áˆ˚ ‡ÒÚ‚ÓflÎË ‚ MeOH
(c 0.01 Ï„/ÏÎ). ÇùÜï ÓÒÛ˘ÂÒÚ‚ÎflÎË Ì‡ ıÓÏ‡ÚÓ„‡-
ÙÂ Agilent 1100 Series Ò ÂÙ‡ÍÚÓÏÂÚË˜ÂÒÍËÏ ‰Â-
ÚÂÍÚÓÓÏ. íëï ‚˚ÔÓÎÌflÎË Ì‡ ÔÎ‡ÒÚËÌÍ‡ı Sorbfil c
Á‡ÍÂÔÎÂÌÌ˚Ï Ì‡ ÙÓÎ¸„Â ÒÎÓÂÏ ÒËÎËÍ‡„ÂÎfl ëíï-
1Ä (5–17 ÏÍÏ, ëÓ·ÔÓÎËÏÂ, êÓÒÒËfl). ÇÂ˘ÂÒÚ‚‡ Ó·-
Ì‡ÛÊË‚‡ÎË ÍÓÌˆ. H2SO4 Ò ÔÓÒÎÂ‰Û˛˘ËÏ Ì‡„Â‚‡ÌË-
ÂÏ ÔÎ‡ÒÚËÌÓÍ ÔË 110°ë ‚ ÚÂ˜ÂÌËÂ 10 ÏËÌ. ÑÎfl ÔÂ-
Ô‡‡ÚË‚Ì˚ı ‡Á‰ÂÎÂÌËÈ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÍÓÎÓÌÓ˜ÌÛ˛
ıÓÏ‡ÚÓ„‡ÙË˛ Ì‡ ‡Ï·ÂÎËÚÂ XAD-2 (20–80 ÏÂ¯,

Sigma, Chemical Co.), ÒËÎËÍ‡„ÂÎÂ äëä (50–160 ÏÍÏ,
ëÓ·ÔÓÎËÏÂ, êÓÒÒËfl), ÙÎÓËÒËÎÂ (100–200 ÏÂ¯,
Aldrich, U.S. Sillica Co.).

ÜË‚ÓÚÌ˚Â. é·‡Áˆ˚ ÏÓÒÍËı Á‚ÂÁ‰ H. kurilensis
·˚ÎË ÒÓ·‡Ì˚ ‚ Ë˛ÎÂ 2003 „. Ò ÔÓÏÓ˘¸˛ ‰‡„Ë Ò „ÎÛ-
·ËÌ˚ 100 Ï ‚ éıÓÚÒÍÓÏ ÏÓÂ (äÛËÎ¸ÒÍËÂ ÓÒÚÓ‚‡,
Ó-‚ å‡ÚÛ‡) ‚Ó ‚ÂÏfl 29-È Ì‡Û˜ÌÓÈ ˝ÍÒÔÂ‰ËˆËË Ì‡
çàë “ÄÍ‡‰ÂÏËÍ éÔ‡ËÌ”. ÇË‰Ó‚ÓÂ ÓÔÂ‰ÂÎÂÌËÂ
ÏÓÒÍËı Á‚ÂÁ‰ ÔÓ‚Ó‰ËÎÓÒ¸ Ä.Ç. ëÏËÌÓ‚˚Ï (áÓÓÎÓ-
„Ë˜ÂÒÍËÈ ËÌÒÚËÚÛÚ êÄç, ë‡ÌÍÚ-èÂÚÂ·Û„, êÓÒÒËfl).

Ç˚‰ÂÎÂÌËÂ ÒÓÂ‰ËÌÂÌËÈ (I)–(VIII). àÁÏÂÎ¸˜ÂÌ-
Ì˚Â ÏÓÒÍËÂ Á‚ÂÁ‰˚ (770 „) ̋ ÍÒÚ‡„ËÓ‚‡ÎË ‰‚‡Ê‰˚
˝Ú‡ÌÓÎÓÏ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ. ùÚ‡ÌÓÎ¸Ì˚È
˝ÍÒÚ‡ÍÚ ÍÓÌˆÂÌÚËÓ‚‡ÎË ‚ ‚‡ÍÛÛÏÂ, ‡ÒÚ‚ÓflÎË ‚
H2O (1 Î) Ë ÔÓÔÛÒÍ‡ÎË ˜ÂÂÁ ÍÓÎÓÌÍÛ (7 × 20 ÒÏ) Ò
‡Ï·ÂÎËÚÓÏ XAD-2. äÓÎÓÌÍÛ ÔÓÏ˚‚‡ÎË H2O ‰Ó
ÓÚÒÛÚÒÚ‚Ëfl ‚ ˝Î˛‡ÚÂ ËÓÌÓ‚ Cl–, ‡ Á‡ÚÂÏ ˝Ú‡ÌÓÎÓÏ.
ùÚ‡ÌÓÎ¸Ì˚È ˝Î˛‡Ú ÛÔ‡Ë‚‡ÎË, ÔÓÎÛ˜ÂÌÌÛ˛ ÒÏÓÎÓ-
Ó·‡ÁÌÛ˛ ÒÛÏÏ‡ÌÛ˛ Ù‡ÍˆË˛ ÒÚÂÓË‰Ì˚ı ÒÓÂ‰Ë-
ÌÂÌËÈ (3.4 „) ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ ıÓÏ‡ÚÓ„‡ÙËÓ‚‡ÎË
Ì‡ ÍÓÎÓÌÍ‡ı Ò ÒËÎËÍ‡„ÂÎÂÏ (4 × 18 ÒÏ) ‚ ÒËÒÚÂÏÂ
CHCl3–EtOH (ÒÚÛÔÂÌ˜‡Ú˚È „‡‰ËÂÌÚ, 4 : 1  1 : 6)
Ë ÙÎÓËÒËÎÓÏ (2.5 × 15 ÒÏ) ‚ ÒËÒÚÂÏÂ CHCl3–EtOH
(ÒÚÛÔÂÌ˜‡Ú˚È „‡‰ËÂÌÚ, 4 : 1  1 : 2). èÓÎÛ˜ËÎË
fl‰ Ù‡ÍˆËÈ, ÒÓ‰ÂÊ‡˘Ëı, ÔÓ ‰‡ÌÌ˚Ï íëï, ÔÓÎË-
„Ë‰ÓÍÒËÎËÓ‚‡ÌÌ˚Â ÒÚÂÓË‰Ì˚Â ÒÓÂ‰ËÌÂÌËfl (Rf ‚
ÔÂ‰ÂÎ‡ı ÓÚ 0.71 ‰Ó 0.87 ‚ ÒËÒÚÂÏÂ BuOH–EtOH–H2O
(4 : 1 : 2)). éÍÓÌ˜‡ÚÂÎ¸ÌÛ˛ Ó˜ËÒÚÍÛ ‚Â˘ÂÒÚ‚ ÔÓ‚Ó-
‰ËÎË ÏÂÚÓ‰ÓÏ ÇùÜï Ì‡ ÍÓÎÓÌÍÂ ÑË‡ÒÙÂ-110-ë18
(10 ÏÍÏ, 15 × 250 ÏÏ, 2.5 ÏÎ/ÏËÌ) ‚ ÒËÒÚÂÏÂ EtOH–
H2O (65 : 35), ‡ Á‡ÚÂÏ Ì‡ ÍÓÎÓÌÍÂ ÑË‡ÒÙÂ-110-ë18
(5 ÏÍÏ, 4 × 250 ÏÏ, 0.5 ÏÎ/ÏËÌ) ‚ ÒËÒÚÂÏÂ MeOH–
H2O–1 å NH4OAc (80 : 19 : 1). êÂÁÛÎ¸Ú‡Ú˚ ıÓÏ‡ÚÓ-
„‡ÙË˜ÂÒÍÓ„Ó ‡Á‰ÂÎÂÌËfl ÒÚÂÓË‰Ì˚ı Ù‡ÍˆËÈ Ò
‚˚‰ÂÎÂÌËÂÏ ÒÓÂ‰ËÌÂÌËÈ (I)–(VIII) ÔË‚Â‰ÂÌ˚ ‚
Ú‡·Î. 1.

äÛËÎÂÌÒÓÁË‰ I, (22E,24R)-3-O-(2-O-ÏÂÚËÎ-b-D-
ÍÒËÎÓÔË‡ÌÓÁËÎ)-24-O-[2-O-ÏÂÚËÎ-b-D-ÍÒËÎÓÔË‡-
ÌÓÁËÎ-(1 5)-a-L-‡‡·ËÌÓÙÛ‡ÌÓÁËÎ]-5a-ıÓÎÂÒÚ-
22-ÂÌ-3b,4b,6a,7a,8,15b,24-„ÂÔÚ‡ÓÎ (I), ‡ÏÓÙÌÓÂ

ÒÓÂ‰ËÌÂÌËÂ,  –14.4 (c 0.1, MeOH). (+)-HR-ESI-
Ï‡ÒÒ-ÒÔÂÍÚ, m/z: 929.4711 [M + Na]+ (‡ÒÒ˜ËÚ‡ÌÓ ‰Îfl
C44H74O19Na, 929.4717). (+)-ESI-Ï‡ÒÒ-ÒÔÂÍÚ, m/z: 929
[M + Na]+, 783 [(M + Na) – 146]+, 651 [(M + Na) – 146 –
– 132]+, 633 [(M + Na) – 146 – 132 – H2O]+, 319 [164 +
+ 132 + Na]+. ëÔÂÍÚ˚ 1ç- Ë 13ë-üåê ÔË‚Â‰ÂÌ˚ ‚
Ú‡·Î. 2.

äÛËÎÂÌÒÓÁË‰ J, (24S)-3-O-(2-O-ÏÂÚËÎ-b-D-ÍÒË-
ÎÓÔË‡ÌÓÁËÎ)-24-O-(a-L-‡‡·ËÌÓÙÛ‡ÌÓÁËÎ)-5a-ıÓ-
ÎÂÒÚ‡Ì-3b,4b,6b,15a,24-ÔÂÌÚ‡ÓÎ (II), ‡ÏÓÙÌÓÂ ÒÓ-

Â‰ËÌÂÌËÂ,  –27.6 (c 0.2, MeOH). (+)-HR-MALDI-
TOF-Ï‡ÒÒ-ÒÔÂÍÚ, m/z: 753.4359 [M + Na]+ (‡ÒÒ˜ËÚ‡-
ÌÓ ‰Îfl ë38ç66é13Na, 753.4401). ëÔÂÍÚ˚ 1ç- Ë 13ë-
üåê ÔË‚Â‰ÂÌ˚ ‚ Ú‡·Î. 2.

α[ ]D
20

α[ ]D
20
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Two New Steroid Glycosides from the Far East Starfis Hippasteria kurilensis
A. A. Kichaa #, N. V. Ivanchinaa, A. I. Kalinovskya, P. S. Dmitrenoka, and A. V. Smirnovb

#Phone: (423) 231-11-68; fax: (423) 231-40-50; e-mail: kicha@piboc.dvo.ru
a Pacific Institute of Bioorganic Chemistry, Far East Division, Russian Academy of Sciences, 

pr. 100-letiya Vladivostoka, 690022 Russia
b Zoological Institute, Russian Academy of Sciences, St. Petersburg, Russia

Two new steroid glycosides were isolated from the Far East starfish Hippasteria kurilensis collected in the
Sea of Okhotsk. They were characterized as (22E,24R)-3-O-(2-O-methyl-β-D-xylopyranosyl)-24-O-[2-O-
methyl-β-D-xylopyranosyl-(1  5)-α-L-arabinofuranosyl]-5α-cholest-22-ene-3β,4β,6α,7α,8,15β,24-hep-
taol (kurilensosid I) and (24S)-3-O-(2-O-methyl-β-D-xylopyranosyl)-24-O-(α-L-arabinofuranosyl)-5α-
cholestan-3β,4β,6β,15α,24-pentaol (kurilensosid J). In addition, the earlier known glycosides linkosides F and
L1, levisculoside G, forbeside L, desulfated echinasteroside A, and granulatoside A were isolated and identi-
fied. The structures of the new compounds were established with the help of bidimentional NMR spectroscopy
and mass spectrometry. 

Key words: starfish, Hippasteria kurilensis, glycosides, polyhydroxysteroids, NMR spectra
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