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ÇÇÖÑÖçàÖ

 

ÑÓÊÊÂÔÓ‰Ó·Ì˚Â „Ë·˚ 

 

Candida albicans

 

ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ ÛÒÎÓ‚ÌÓ-Ô‡ÚÓ„ÂÌÌ˚Â ÏËÍÓ-
Ó„‡ÌËÁÏ˚, ÒÔÓÒÓ·Ì˚Â ‚˚Á˚‚‡Ú¸ ÚflÊÂÎ˚Â ËÌ-
ÙÂÍˆËË Û Î˛‰ÂÈ Ò ÓÒÎ‡·ÎÂÌÌÓÈ ËÏÏÛÌÌÓÈ ÒËÒÚÂ-
ÏÓÈ [1]. èÓ‚ÂıÌÓÒÚ¸ ÍÎÂÚÍË 

 

C. albicans

 

 ÔÂ‚ÓÈ
‚ÒÚÛÔ‡ÂÚ ‚Ó ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂ Ò Ó„‡ÌËÁÏÓÏ-ıÓÁflË-
ÌÓÏ Ë Ë„‡ÂÚ ÓÒÌÓ‚ÌÛ˛ ÓÎ¸ ‚ ‡‰„ÂÁËË Ô‡ÚÓ„ÂÌ‡ Ì‡
ÍÎÂÚÍ‡ı Ó„‡ÌËÁÏ‡-ıÓÁflËÌ‡ Ë ÏÓ‰ÛÎflˆËË ËÏÏÛÌ-
ÌÓ„Ó ÓÚ‚ÂÚ‡ [1]. ÇÌÂ¯Ìflfl ÔÓ‚ÂıÌÓÒÚ¸ ÍÎÂÚÓ˜ÌÓÈ
ÒÚÂÌÍË 

 

C. albicans

 

 Ó·Ó„‡˘ÂÌ‡ Ï‡ÌÌÓÔÓÚÂËÌ‡ÏË,
Á‡ÍÂÔÎÂÌÌ˚ÏË ‚ Ï‡ÚËˆÂ ÒÚÛÍÚÛÌ˚ı ÔÓÎËÒ‡-
ı‡Ë‰Ó‚. àÏÏÛÌÓ„ÂÌÌ˚Â Ò‚ÓÈÒÚ‚‡ 

 

C. albicans

 

 ‚Ó
ÏÌÓ„ÓÏ Ó·ÛÒÎÓ‚ÎÂÌ˚ Ï‡ÌÌ‡ÌÓÏ, fl‚Îfl˛˘ËÏÒfl Û„ÎÂ-
‚Ó‰ÌÓÈ ˜‡ÒÚ¸˛ Ï‡ÌÌÓÔÓÚÂËÌÓ‚. å‡ÌÌ‡Ì ÔÂ‰ÒÚ‡‚-
ÎflÂÚ ÒÓ·ÓÈ ‚˚ÒÓÍÓ‡Á‚ÂÚ‚ÎÂÌÌ˚È ÔÓÎËÒ‡ı‡Ë‰, ÓÒ-
ÌÓ‚Ì‡fl ̂ ÂÔ¸ ÍÓÚÓÓ„Ó ÔÓÒÚÓÂÌ‡ ËÁ (

 

α

 

1–6)-Ò‚flÁ‡Ì-
Ì˚ı ÓÒÚ‡ÚÍÓ‚ Ï‡ÌÌÓÁ˚. Ç ÔÓÎÓÊÂÌËË 2 ÓÒÚ‡ÚÍÓ‚
Ï‡ÌÌÓÁ˚ ÓÒÌÓ‚Ì‡fl ˆÂÔ¸ ÏÓÊÂÚ ÌÂÒÚË ÓÚÌÓÒËÚÂÎ¸-
ÌÓ ÍÓÓÚÍËÂ (

 

α

 

1–2)-ÓÎË„ÓÏ‡ÌÌÓÁË‰Ì˚Â ·ÓÍÓ‚˚Â
ˆÂÔË (ÒÚÛÍÚÛ‡ 

 

Ä

 

), ÍÓÚÓ˚Â Ú‡ÍÊÂ ÏÓ„ÛÚ ·˚Ú¸
Á‡ÏÂ˘ÂÌ˚ ÔÓ ÔÓÎÓÊÂÌË˛ 2 ÍÓÌˆÂ‚Ó„Ó ÓÒÚ‡ÚÍ‡
Ï‡ÌÌÓÁ˚ ÍÓÓÚÍËÏË (1–4 ÓÒÚ‡ÚÍ‡) (

 

β

 

1–2)-ÓÎË„ÓÏ‡Ì-
ÌÓÁË‰Ì˚ÏË ˆÂÔflÏË (ÒÚÛÍÚÛ‡ 

 

Ç

 

), ÎË·Ó ÔÓ ÔÓÎÓÊÂ-
ÌË˛ 3 – 

 

α

 

-Ï‡ÌÌÓÁËÎ¸Ì˚Ï ÓÒÚ‡ÚÍÓÏ (ÒÚÛÍÚÛ‡ 

 

ë

 

)
[2]. Ç ‡·ÓÚÂ [3] ÔÓÍ‡Á‡ÌÓ Ú‡ÍÊÂ ÔËÒÛÚÒÚ‚ËÂ ˆÂ-

ÔÂÈ, ‚ ÍÓÚÓ˚ı (

 

α

 

1–3)-Á‡ÏÂ˘ÂÌËÂ ÔÓËÒıÓ‰ËÚ ‚
ÔÂ‰ÔÓÒÎÂ‰ÌÂÏ Ï‡ÌÌÓÁÌÓÏ ÓÒÚ‡ÚÍÂ (ÒÚÛÍÚÛ‡ 

 

D

 

)
(ËÒ. 1). äÓÏÂ ÚÓ„Ó, Í ·ÓÍÓ‚˚Ï ˆÂÔflÏ ˜ÂÂÁ ÙÓÒ-
ÙÓ‰Ë˝ÙËÌ˚È Ù‡„ÏÂÌÚ ÏÓ„ÛÚ ·˚Ú¸ ÔËÒÓÂ‰ËÌÂÌ˚
(

 

β

 

1–2)-Ò‚flÁ‡ÌÌ˚Â ˆÂÔË, ÒÓ‰ÂÊ‡˘ËÂ ÓÚ 2 ‰Ó 6 ÓÒÚ‡Ú-
ÍÓ‚ Ï‡ÌÌÓÁ˚ [2] (Ì‡ ËÒ. 1 ÌÂ ÔÓÍ‡Á‡Ì˚). 

Ç ÎËÚÂ‡ÚÛÂ ÓÔËÒ‡Ì˚ ÒËÌÚÂÁ˚ (

 

α

 

1–2)-Ò‚flÁ‡Ì-
Ì˚ı ÓÎË„ÓÏ‡ÌÌÓÁË‰Ì˚ı ˆÂÔÂÈ ‚ÔÎÓÚ¸ ‰Ó ÓÍÚ‡Ò‡-
ı‡Ë‰‡ [4, 5], ‚ ÚÓÏ ˜ËÒÎÂ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ú‚Â-
‰ÓÙ‡ÁÌÓ„Ó ÒËÌÚÂÁ‡ [6], ‡ Ú‡ÍÊÂ ÓÎË„ÓÒ‡ı‡Ë‰Ó‚
ÚËÔ‡ 

 

ë

 

 Ò ÍÓÌˆÂ‚˚Ï (

 

α

 

1–3)-Ò‚flÁ‡ÌÌ˚Ï ÓÒÚ‡ÚÍÓÏ
Ï‡ÌÌÓÁ˚ [5, 7]. çÂÓ·ıÓ‰ËÏÓ Ó‰Ì‡ÍÓ ÓÚÏÂÚËÚ¸, ˜ÚÓ
‚ ˆËÚËÛÂÏ˚ı ‡·ÓÚ‡ı ˆÂÎÂ‚˚Â ÒÚÛÍÚÛ˚ ÔÓÎÛ-

 

ëËÌÚÂÁ ÓÎË„ÓÒ‡ı‡Ë‰Ì˚ı Ù‡„ÏÂÌÚÓ‚ Ï‡ÌÌ‡Ì‡ 

ÍÎÂÚÓ˜ÌÓÈ ÒÚÂÌÍË 

 

Candida albicans

 

 Ë Ëı ÍÓÌ˙˛„‡ÚÓ‚ Ò ÅëÄ
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àÒıÓ‰fl ËÁ ˝ÚËÎ-2-

 

é

 

-‡ˆÂÚËÎ(·ÂÌÁÓËÎ)-3,4,6-ÚË-

 

é

 

-·ÂÌÁËÎ-1-ÚËÓ-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁË‰‡, ˝ÚËÎ-4,6-‰Ë-

 

é

 

-·ÂÌÁËÎ-2-

 

é

 

-·ÂÌÁÓËÎ-1-ÚËÓ-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁË‰‡, ˝ÚËÎ-4,6-‰Ë-

 

é

 

-·ÂÌÁËÎ-2,3-‰Ë-

 

é

 

-·ÂÌÁÓËÎ-1-ÚËÓ-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁË‰‡ Ë 2,3,4,6-ÚÂÚ‡-

 

é

 

-·ÂÌÁÓËÎ-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁËÎ·ÓÏË‰‡ ˝ÙÙÂÍÚË‚ÌÓ ÒËÌÚÂ-
ÁËÓ‚‡Ì˚ 3-‡ÏËÌÓÔÓÔËÎ„ÎËÍÓÁË‰˚ 

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1

 

  

 

2)-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1 

 

 

 

2)-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1

 

  

 

2)-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁ˚, 

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1

 

  

 

3)-

 

α

 

-

 

D

 

-Ï‡Ì-
ÌÓÔË‡ÌÓÁËÎ-(1

 

  

 

2)-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1

 

  

 

2)-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁ˚ Ë 

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-
(1

 

  

 

2)-[

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1

 

  

 

3)]-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1

 

  

 

2)-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁËÎ- (1 
 2)-

 

α

 

-

 

D

 

-Ï‡ÌÌÓÔË‡ÌÓÁ˚. ëËÌÚÂÁËÓ‚‡ÌÌ˚Â ÓÎË„ÓÒ‡ı‡Ë‰Ì˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú
ÚÂÏ ÚËÔ‡Ï ÒÚÛÍÚÛ ·ÓÍÓ‚˚ı ˆÂÔÂÈ Ï‡ÌÌ‡Ì‡ ÍÎÂÚÓ˜ÌÓÈ ÒÚÂÌÍË 

 

Candida albicans

 

. ë ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
ÒÍ‚‡‡ÚÌÓ„Ó ÏÂÚÓ‰‡ ÔÓÎÛ˜ÂÌ ÍÓÌ˙˛„‡Ú ÔÓÒÎÂ‰ÌÂ„Ó ÔÂÌÚ‡Ò‡ı‡Ë‰‡ Ò ·˚˜¸ËÏ Ò˚‚ÓÓÚÓ˜Ì˚Ï ‡Î¸·Û-
ÏËÌÓÏ. 

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: Candida albicans, Ï‡ÌÌ‡Ì, ÓÎË„ÓÏ‡ÌÌÓÁË‰˚, ÌÂÓ„ÎËÍÓÍÓÌ˙˛„‡Ú˚, ÒËÌÚÂÁ.
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A B C D

 

êËÒ. 1.

 

 ëıÂÏ‡ÚË˜ÂÒÍ‡fl ÒÚÛÍÚÛ‡ Ï‡ÌÌ‡Ì‡ ÍÎÂÚÓ˜ÌÓÈ
ÒÚÂÌÍË 

 

C. albicans

 

.

 

ÒËÌÚÂÚË˜ÂÒÍËÂ
ËÒÒÎÂ‰Ó‚‡ÌËfl

 

ëÓÍ‡˘ÂÌËfl: Bn – ·ÂÌÁËÎ; Bz – ·ÂÌÁÓËÎ; NIS – 

 

N

 

-ÈÓ‰ÒÛÍˆË-
ÌËÏË‰; Tfa – ÚËÙÚÓ‡ˆÂÚËÎ; Tf – ÚËÙÚÓÏÂÚËÎÒÛÎ¸ÙÓ-
ÌËÎ; MS – ÏÓÎÂÍÛÎflÌ˚Â ÒËÚ‡.

 

#

 

 Ä‚ÚÓ ‰Îfl Ò‚flÁË (ÚÂÎ./Ù‡ÍÒ: (495)135-8784; ˝Î. ÔÓ˜Ú‡:
nen@ioc.ac.ru).
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ä‡ÂÎËÌ 

 

Ë ‰

 

.

 

˜ÂÌ˚ ÎË·Ó ‚ ‚Ë‰Â Ò‚Ó·Ó‰Ì˚ı ÓÎË„ÓÒ‡ı‡Ë‰Ó‚ [4,
7], ÎË·Ó ‚ ‚Ë‰Â ‡ˆËÎËÓ‚‡ÌÌ˚ı ‡ÎÎËÎ„ÎËÍÓÁË‰Ó‚
[5], ˜ÚÓ ÒÛ˘ÂÒÚ‚ÂÌÌÓ Á‡ÚÛ‰ÌflÂÚ Ëı ËÒÔÓÎ¸ÁÓ‚‡-
ÌËÂ ‚ ÒËÌÚÂÁÂ ÌÂÓ„ÎËÍÓÍÓÌ˙˛„‡ÚÓ‚. àÁ‚ÂÒÚÌÓ
Ú‡ÍÊÂ ÔÓÎÛ˜ÂÌËÂ ÓÎË„ÓÒ‡ı‡Ë‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚÂÈ 

 

Ä

 

 Ë 

 

ë

 

, ‚ıÓ‰fl˘Ëı ‚ ‚Ë‰Â ÒÓÒÚ‡‚Ì˚ı ˜‡-
ÒÚÂÈ ‚ ·ÓÎÂÂ ÍÛÔÌ˚Â ÓÎË„ÓÒ‡ı‡Ë‰Ì˚Â ÒÚÛÍÚÛ-
˚ [8

 

−

 

11]. ëËÌÚÂÁ ‡Á‚ÂÚ‚ÎÂÌÌÓÈ ÓÎË„ÓÒ‡ı‡Ë‰-
ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÚËÔ‡ 

 

D

 

 ‰Ó Ì‡ÒÚÓfl˘Â„Ó
‚ÂÏÂÌË ‚ ÎËÚÂ‡ÚÛÂ ÌÂ ÓÔËÒ‡Ì. 

Ç Ì‡ÒÚÓfl˘ÂÏ ÒÓÓ·˘ÂÌËË Ï˚ ÓÔËÒ˚‚‡ÂÏ ÒËÌÚÂÁ
ÓÎË„ÓÒ‡ı‡Ë‰Ó‚ (

 

I

 

)–(

 

III

 

), ÓÚ‚Â˜‡˛˘Ëı ÚÂÏ ÚËÔ‡Ï
ÒÚÛÍÚÛ ·ÓÍÓ‚˚ı ˆÂÔÂÈ (

 

Ä

 

, 

 

ë

 

 Ë 

 

D

 

) Ï‡ÌÌ‡Ì‡ ÍÎÂ-
ÚÓ˜ÌÓÈ ÒÚÂÌÍË 

 

C. albicans, ‚ ‚Ë‰Â 3-‡ÏËÌÓÔÓÔËÎ-
„ÎËÍÓÁË‰Ó‚. ç‡ÎË˜ËÂ ‡ÏËÌÓ„ÛÔÔ˚ ‚ ‡„ÎËÍÓÌÂ
ÒËÌÚÂÚË˜ÂÒÍËı ÓÎË„ÓÒ‡ı‡Ë‰Ó‚ ÔÓÁ‚ÓÎflÂÚ ÓÒÛ˘ÂÒÚ‚-
ÎflÚ¸ Ëı ÔÓÒÎÂ‰Û˛˘ÂÂ ÍÓ‚‡ÎÂÌÚÌÓÂ Ò‚flÁ˚‚‡ÌËÂ Ò ‚˚-
ÒÓÍÓÏÓÎÂÍÛÎflÌ˚ÏË ÌÓÒËÚÂÎflÏË (ÒËÌÚÂÚË˜ÂÒÍË-
ÏË ËÎË ·ÂÎÍÓ‚˚ÏË) Ë ÏÂÚÍ‡ÏË ‡ÁÎË˜Ì˚ı ÚËÔÓ‚.
Ç ˜‡ÒÚÌÓÒÚË, Ì‡ÏË ·˚Î ÔÓÎÛ˜ÂÌ ÍÓÌ˙˛„‡Ú ÓÎË„Ó-
Ò‡ı‡Ë‰‡ (III) Ò ·˚˜¸ËÏ Ò˚‚ÓÓÚÓ˜Ì˚Ï ‡Î¸·ÛÏË-
ÌÓÏ (ÅëÄ) ‰Îfl Â„Ó ÔÓÒÎÂ‰Û˛˘Â„Ó ËÏÏÛÌÓÎÓ„Ë˜Â-
ÒÍÓ„Ó ËÁÛ˜ÂÌËfl. çÂÓ„ÎËÍÓÍÓÌ˙˛„‡Ú˚ Ë ÏÓÎÂÍÛ-
ÎflÌ˚Â ÔÓ·˚ ÔÓ‰Ó·ÌÓ„Ó ÚËÔ‡ fl‚Îfl˛ÚÒfl ˆÂÌÌ˚ÏË
ËÌÒÚÛÏÂÌÚ‡ÏË ‰Îfl „ÎËÍÓ·ËÓÎÓ„Ë˜ÂÒÍËı ËÒÒÎÂ‰Ó-
‚‡ÌËÈ Ë ÏÓ„ÛÚ ÒÎÛÊËÚ¸ ÓÒÌÓ‚ÓÈ ‰Îfl ÒÓÁ‰‡ÌËfl ‚‡Í-
ˆËÌÌ˚ı ÔÂÔ‡‡ÚÓ‚ ÌÓ‚Ó„Ó ÔÓÍÓÎÂÌËfl.

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

ÑÎfl ÔÓÒÚÓÂÌËfl (α1–2)-Ò‚flÁ‡ÌÌ˚ı Ï‡ÌÌÓÓÎË-
„ÓÒ‡ı‡Ë‰Ó‚ Ó·˚˜ÌÓ ËÒÔÓÎ¸ÁÛ˛ÚÒfl „ÎËÍÓÁËÎËÛ-
˛˘ËÂ ‡„ÂÌÚ˚, ÒÓ‰ÂÊ‡˘ËÂ ‚ ÔÓÎÓÊÂÌËflı 3, 4 Ë 6
ÔÓÒÚÓflÌÌ˚Â Á‡˘ËÚÌ˚Â „ÛÔÔ˚ (·ÂÌÁËÎ¸Ì˚Â ËÎË
·ÂÌÁÓËÎ¸Ì˚Â), ‡ ‚ ÔÓÎÓÊÂÌËË 2 – ‡ˆÂÚËÎ¸ÌÛ˛
„ÛÔÔÛ, ÍÓÚÓ‡fl Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‚˚ÒÓÍÛ˛ ÒÚÂÂÓÒÂ-

ÎÂÍÚË‚ÌÓÒÚ¸ α-Ï‡ÌÌÓÁËÎËÓ‚‡ÌËfl Á‡ Ò˜ÂÚ ÒÓÛ˜‡-
ÒÚËfl Ë ÍÓÚÓÛ˛ ÏÓÊÌÓ ÎÂ„ÍÓ Û‰‡ÎËÚ¸ ËÁ ÔÓ‰ÛÍÚ‡
„ÎËÍÓÁËÎËÓ‚‡ÌËfl, ÌÂ Á‡ÚÓÌÛ‚ ‰Û„ËÂ Á‡˘ËÚÌ˚Â
„ÛÔÔ˚. Ç Ì‡¯ÂÈ ‡·ÓÚÂ Ï˚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‚ Í‡˜Â-
ÒÚ‚Â Ú‡ÍÓ„Ó „ÎËÍÓÁËÎËÛ˛˘Â„Ó ‡„ÂÌÚ‡ ËÁ‚ÂÒÚÌ˚È
ÚËÓÏ‡ÌÌÓÁË‰ (IV) [12].

èË „ÎËÍÓÁËÎËÓ‚‡ÌËË 3-ÚËÙÚÓ‡ˆÂÚ‡ÏË‰Ó-
ÔÓÔ‡ÌÓÎ‡ (V) ÚËÓ„ÎËÍÓÁË‰ÓÏ (IV) ‚ ÔËÒÛÚÒÚ‚ËË
NIS Ë TfOH „Î‡‰ÍÓ Ó·‡ÁÛÂÚÒfl „ÎËÍÓÁË‰ (VI), ËÁ
ÍÓÚÓÓ„Ó ‰ÂÁ‡ˆÂÚËÎËÓ‚‡ÌËÂÏ ·˚Î ÔÓÎÛ˜ÂÌ ÏÓ-
ÌÓÒ‡ı‡Ë‰Ì˚È „ÎËÍÓÁËÎ‡ÍˆÂÔÚÓ (VII) (ÒıÂÏ‡ 1).
èÓ‚ÚÓÂÌËÂ ÓÔÂ‡ˆËÈ „ÎËÍÓÁËÎËÓ‚‡ÌËfl Ë ‰ÂÁ-
‡ˆÂÚËÎËÓ‚‡ÌËfl ÔË‚Ó‰ËÚ Í ‰ËÒ‡ı‡Ë‰ÌÓÏÛ ‡Í-
ˆÂÔÚÓÛ (IX). 

ëÚÓÂÌËÂ ÔÓ‰ÛÍÚÓ‚ „ÎËÍÓÁËÎËÓ‚‡ÌËfl, ÔÂÊ-
‰Â ‚ÒÂ„Ó ÍÓÌÙË„Û‡ˆËfl ‚ÌÓ‚¸ Ó·‡ÁÓ‚‡‚¯ËıÒfl
„ÎËÍÓÁË‰Ì˚ı Ò‚flÁÂÈ, ·˚Î‡ ÛÒÚ‡ÌÓ‚ÎÂÌ‡ Ì‡ ÓÒÌÓ‚‡-
ÌËË ‰‡ÌÌ˚ı ÒÔÂÍÚÓÒÍÓÔËË üåê. àÁ‚ÂÒÚÌÓ, ˜ÚÓ
‚ËˆËÌ‡Î¸Ì‡fl äëëÇ J1,2 Ë ıËÏË˜ÂÒÍËÈ Ò‰‚Ë„ ‡ÚÓÏ‡
ë1 ‚ ÒÔÂÍÚ‡ı, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ 1ç- Ë 13ë-üåê, ‰Îfl
Ï‡ÌÌÓÁÌ˚ı ÓÒÚ‡ÚÍÓ‚ ÌÂ fl‚Îfl˛ÚÒfl, ‚ ÓÚÎË˜ËÂ ÓÚ
‰Û„Ëı ÏÓÌÓÒ‡ı‡Ë‰Ó‚, ı‡‡ÍÚÂËÒÚË˜Ì˚ÏË ÔË
ÓÔÂ‰ÂÎÂÌËË ÍÓÌÙË„Û‡ˆËË Ó·‡ÁÛÂÏÓÈ ËÏË Ò‚fl-
ÁË. Ç ÚÓ ÊÂ ‚ÂÏfl ‚ÂÎË˜ËÌ‡ ıËÏË˜ÂÒÍÓ„Ó Ò‰‚Ë„‡
ÒË„Ì‡Î‡ ç5 ÏÓÊÂÚ ÒÎÛÊËÚ¸ ‰ÓÒÚ‡ÚÓ˜ÌÓ Ì‡‰ÂÊÌ˚Ï
ËÌ‰ËÍ‡ÚÓÓÏ ‡ÌÓÏÂÌÓÈ ÍÓÌÙË„Û‡ˆËË Ï‡ÌÌÓÁË-
‰Ó‚ [13]. ÑÎfl ÔÓ‰ÛÍÚÓ‚ „ÎËÍÓÁËÎËÓ‚‡ÌËfl (VI) Ë
(VIII) ÒË„Ì‡Î˚ ç5 ‡ÒÔÓÎÓÊÂÌ˚ ‚ Ó·Î‡ÒÚË δ 3.70–
4.00, ˜ÚÓ ıÓÓ¯Ó ÒÓ„Î‡ÒÛÂÚÒfl Ò ‰‡ÌÌ˚ÏË ‰Îfl 3,4,6-
ÚË-é-·ÂÌÁËÎËÓ‚‡ÌÌ˚ı α-Ï‡ÌÌÓÁË‰Ó‚ [6, 14];
ÔÓÚÓÌ˚ ç5 ‰Îfl β-Ò‚flÁ‡ÌÌ˚ı ÓÒÚ‡ÚÍÓ‚ Ï‡ÌÌÓÁ˚
ÂÁÓÌËÛ˛Ú ‚ Ó·Î‡ÒÚË δ 3.30–3.40 [14]. çÂÓ·ıÓ‰ËÏÓ
ÓÚÏÂÚËÚ¸, ˜ÚÓ ÔËÒÛÚÒÚ‚ËÂ Ó‰ÌÓÚËÔÌÓ Á‡˘Ë˘ÂÌÌ˚ı
·ÂÌÁËÎËÓ‚‡ÌÌ˚ı ÏÓÌÓÒ‡ı‡Ë‰Ì˚ı ÓÒÚ‡ÚÍÓ‚ ‚ ‰Ë-
Ò‡ı‡Ë‰‡ı (VIII), (IX) Ë ÚËÒ‡ı‡Ë‰‡ı (ÒÏ. ÌËÊÂ)
‚˚Á˚‚‡ÂÚ ÒËÎ¸ÌÓÂ ÔÂÂÍ˚‚‡ÌËÂ ÒË„Ì‡ÎÓ‚ ÍÓÎ¸-

Man(α1        2)Man(α1        2)Man(α1        2)Man(α1       OCH2CH2CH2NH2 (I) 

Man(α1        3)Man(α1        2)Man(α1        2)Man(α1       OCH2CH2CH2NH2 (II)

Man(α1        2)Man(α1        2)Man(α1        2)Man(α1        OCH2CH2CH2NH2 (III)
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ˆÂ‚˚ı ÔÓÚÓÌÓ‚ ç3–ç6 ÓÒÚ‡ÚÍÓ‚ Ï‡ÌÌÓÁ˚ ‚ ÒÔÂÍ-
Ú‡ı 1ç-üåê, ˜ÚÓ ÒÛ˘ÂÒÚ‚ÂÌÌÓ Á‡ÚÛ‰ÌflÂÚ Ëı Ì‡-
‰ÂÊÌÓÂ ÓÚÌÂÒÂÌËÂ. èÓ˝ÚÓÏÛ ÔË ÓÔËÒ‡ÌËË ÒÔÂÍ-
ÚÓ‚ üåê (1–2)-Ò‚flÁ‡ÌÌ˚ı ÓÎË„ÓÒ‡ı‡Ë‰Ó‚ (ÒÏ.
“ùÍÒÔÂËÏÂÌÚ. ̃ ‡ÒÚ¸”) Ï˚ ÔË‚Ó‰ËÏ ÔÓÎÌÓÂ ÓÚÌÂ-
ÒÂÌËÂ ÒË„Ì‡ÎÓ‚ ÚÓÎ¸ÍÓ ‰Îfl ÍÓÌˆÂ‚Ó„Ó ÌÂ‚ÓÒÒÚ‡-
Ì‡‚ÎË‚‡˛˘Â„Ó ÏÓÌÓÒ‡ı‡Ë‰ÌÓ„Ó ÓÒÚ‡ÚÍ‡, ÍÓÚÓ-
˚È ‚‚Ó‰ËÎÒfl ÔË „ÎËÍÓÁËÎËÓ‚‡ÌËË ËÎË ÔÓ‰‚Â-
„‡ÎÒfl ‰ÂÁ‡ˆËÎËÓ‚‡ÌË˛ ÔË ÔÓÎÛ˜ÂÌËË ÌÓ‚Ó„Ó
„ÎËÍÓÁËÎ‡ÍˆÂÔÚÓ‡. ÑÎfl ÓÒÚ‡Î¸Ì˚ı ÏÓÌÓÒ‡ı‡Ë‰-
Ì˚ı ÓÒÚ‡ÚÍÓ‚ ÔË‚Ó‰flÚÒfl ÚÓÎ¸ÍÓ ‰‡ÌÌ˚Â ‰Îfl ‡ÌÓ-
ÏÂÌ˚ı ‡ÚÓÏÓ‚ ç Ë ë.

èË „ÎËÍÓÁËÎËÓ‚‡ÌËË ÚËÓÏ‡ÌÌÓÁË‰ÓÏ (IV)
‰ËÒ‡ı‡Ë‰ÌÓ„Ó ‡ÍˆÂÔÚÓ‡ (IX) ·˚Î‡ ÔÓÎÛ˜ÂÌ‡
ÒÏÂÒ¸ ÓÊË‰‡ÂÏÓ„Ó α-Ò‚flÁ‡ÌÌÓ„Ó ÚËÒ‡ı‡Ë‰‡ (X)
Ë Â„Ó β-‡ÌÓÏÂ‡ ÔÓ ÍÓÌˆÂ‚ÓÏÛ ÌÂ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡˛-
˘ÂÏÛ ÓÒÚ‡ÚÍÛ ë (XI) Ò ÔÂÓ·Î‡‰‡ÌËÂÏ ÔÓÒÎÂ‰ÌÂ„Ó
(cıÂÏ‡ 2). Ç ÚËÒ‡ı‡Ë‰Â (X) ÒË„Ì‡Î ç5 ÍÓÌˆÂ‚Ó„Ó

ÌÂ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡˛˘Â„Ó ÓÒÚ‡ÚÍ‡ Ï‡ÌÌÓÁ˚ ÎÂÊËÚ
ÔË δ 3.96, ˜ÚÓ ÔÓ‰Ú‚ÂÊ‰‡ÂÚ Â„Ó α-ÍÓÌÙË„Û‡-
ˆË˛, ÚÓ„‰‡ Í‡Í ‚ ÔÓËÁ‚Ó‰ÌÓÏ (XI) ÒË„Ì‡Î ç5
β-Ò‚flÁ‡ÌÌÓ„Ó ÓÒÚ‡ÚÍ‡ Ï‡ÌÌÓÁ˚ ÒÏÂ˘ÂÌ ‚ ÒËÎ¸ÌÓÂ
ÔÓÎÂ (δ 3.33). ì˜ËÚ˚‚‡fl ‚˚ÒÓÍÛ˛ ÒÍÎÓÌÌÓÒÚ¸ „ÎË-
ÍÓÁËÎ‰ÓÌÓÓ‚ Ï‡ÌÌÓÔË‡ÌÓÁ˚ Í ÒÚÂÂÓÒÂÎÂÍÚË‚-
ÌÓÏÛ α-„ÎËÍÓÁËÎËÓ‚‡ÌË˛, ‰‡ÊÂ ÂÒÎË ÔË é2 Ì‡-
ıÓ‰ËÚÒfl ÌÂÒÓÛ˜‡ÒÚ‚Û˛˘ËÈ, Ì‡ÔËÏÂ „ÎËÍÓÁËÎ¸-
Ì˚È [4, 5, 8–10], Á‡ÏÂÒÚËÚÂÎ¸, Ú‡ÍÓÈ ÂÁÛÎ¸Ú‡Ú
ÓÍ‡Á‡ÎÒfl ‚ÂÒ¸Ï‡ ÌÂÓÊË‰‡ÌÌ˚Ï.

ÑÎfl ÔÓ‚˚¯ÂÌËfl α-ÒÚÂÂÓÒÂÎÂÍÚË‚ÌÓÒÚË Ï‡Ì-
ÌÓÁËÎËÓ‚‡ÌËfl ‰ËÒ‡ı‡Ë‰ÌÓ„Ó ‡ÍˆÂÔÚÓ‡ (IX) Ï˚
Á‡ÏÂÌËÎË ‡ˆÂÚËÎ¸ÌÛ˛ „ÛÔÔÛ ‚ Ï‡ÌÌÓÁËÎ‰ÓÌÓÂ
(IV) Ì‡ ·ÂÌÁÓËÎ¸ÌÛ˛ Ò ÔÓÎÛ˜ÂÌËÂÏ ÚËÓ„ÎËÍÓÁË‰‡
(XII) [15] (ÒıÂÏ‡ 3). ÑÂÈÒÚ‚ËÚÂÎ¸ÌÓ, ËÒÔÓÎ¸ÁÓ‚‡-
ÌËÂ ·ÂÌÁÓËÎËÓ‚‡ÌÌÓ„Ó ÔÓËÁ‚Ó‰ÌÓ„Ó (XII) ÔÓÁ-
‚ÓÎËÎÓ Ò‚ÂÒÚË Ó·‡ÁÓ‚‡ÌËÂ β-‡ÌÓÏÂ‡ Í ÏËÌËÏÛ-
ÏÛ; ˆÂÎÂ‚ÓÈ α-ÚËÒ‡ı‡Ë‰ (XIII) ·˚Î ÔÓÎÛ˜ÂÌ ‚
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ä‡ÂÎËÌ Ë ‰.

ÂÁÛÎ¸Ú‡ÚÂ Ò ‚˚ıÓ‰ÓÏ 64%. ÅÓÎÂÂ ‚˚ÒÓÍÛ˛ ÒÚÂ-
ÂÓÒÂÎÂÍÚË‚ÌÓÒÚ¸ Ï‡ÌÌÓÁËÎËÓ‚‡ÌËfl ‚ ÒÎÛ˜‡Â ‰Ó-
ÌÓ‡ (XII) ÏÓÊÌÓ Ó·˙flÒÌËÚ¸ ÏÂÌ¸¯ÂÈ ÒÍÎÓÌÌÓ-
ÒÚ¸˛ ÙÂÌËÎÁ‡ÏÂ˘ÂÌÌÓ„Ó 1,2-‰ËÓÍÒÓÎÂÌËÂ‚Ó„Ó
ËÌÚÂÏÂ‰Ë‡Ú‡ Í ËÁÓÏÂËÁ‡ˆËË ‚ „ÎËÍÓÁËÎ-Í‡ÚËÓÌ
ÔÓ Ò‡‚ÌÂÌË˛ Ò ÏÂÚËÎÁ‡ÏÂ˘ÂÌÌ˚Ï ‡Ì‡ÎÓ„ÓÏ ‚
ÒÎÛ˜‡Â ‡ˆÂÚËÎËÓ‚‡ÌÌÓ„Ó ‰ÓÌÓ‡ (IV).

ì‰‡ÎÂÌËÂ ·ÂÌÁÓËÎ¸ÌÓÈ „ÛÔÔ˚ ‚ ÚËÒ‡ı‡Ë‰Â
(XIII) ÔË‚Ó‰ËÚ Í ‡ÍˆÂÔÚÓÛ (XIV). èÓÒÍÓÎ¸ÍÛ Ï˚
ÌÂ ÔÎ‡ÌËÓ‚‡ÎË ‰‡Î¸ÌÂÈ¯ÂÂ Ì‡‡˘Ë‚‡ÌËÂ ÓÎË-
„ÓÒ‡ı‡Ë‰ÌÓÈ ˆÂÔË, ÚÓ Ì‡ Á‡ÍÎ˛˜ËÚÂÎ¸ÌÓÈ ÒÚ‡‰ËË
‚ Í‡˜ÂÒÚ‚Â Ï‡ÌÌÓÁËÎ‰ÓÌÓ‡ Ï˚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÌÂ
ÚËÓ„ÎËÍÓÁË‰ (IV), ‡ „Ó‡Á‰Ó ·ÓÎÂÂ ‰ÓÒÚÛÔÌÛ˛ ·ÂÌ-
ÁÓ·ÓÏÏ‡ÌÌÓÁÛ (XV). ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ ·ÓÏË‰‡
(XV) Ò ‡ÍˆÂÔÚÓÓÏ (XIV) ‚ ÔËÒÛÚÒÚ‚ËË ÚËÙÎ‡Ú‡
ÒÂÂ·‡ ÔË‚Ó‰ËÚ Í ˆÂÎÂ‚ÓÏÛ ÚÂÚ‡Ò‡ı‡Ë‰Û
(XVI) Ò ‚˚ıÓ‰ÓÏ 68% (ÒıÂÏ‡ 3). α-äÓÌÙË„Û‡ˆËfl
ÍÓÌˆÂ‚Ó„Ó Ï‡ÌÌÓÁÌÓ„Ó Á‚ÂÌ‡ D Ó‰ÌÓÁÌ‡˜ÌÓ ÒÎÂ‰Ó‚‡-
Î‡ ËÁ ÒÎ‡·ÓÔÓÎ¸ÌÓ„Ó ÔÓÎÓÊÂÌËfl ÒË„Ì‡Î‡ ç5 (δ 4.65)
‚ ÒÔÂÍÚÂ 1ç-üåê ÒÓÂ‰ËÌÂÌËfl (XVI).

ÑÎfl ÒËÌÚÂÁ‡ ÚÂÚ‡Ò‡ı‡Ë‰‡ (II) Ï˚ ‚ÓÒÔÓÎ¸ÁÓ-
‚‡ÎËÒ¸ ÒıÂÏÓÈ [2 + 2]. èË ̋ ÚÓÏ ÍÎ˛˜Â‚ÓÈ ÒÚ‡‰ËÂÈ
ÒËÌÚÂÁ‡ fl‚ÎflÂÚÒfl „ÎËÍÓÁËÎËÓ‚‡ÌËÂ ‰ËÒ‡ı‡Ë‰ÌÓ„Ó
‡ÍˆÂÔÚÓ‡ (IX) ÔÓËÁ‚Ó‰Ì˚Ï (α1–3)-Ï‡ÌÌÓ·ËÓÁ˚.
àÒıÓ‰Ì˚Ï ÒÓÂ‰ËÌÂÌËÂÏ ‰Îfl ÔÓÎÛ˜ÂÌËfl (α1–3)-
Ò‚flÁ‡ÌÌÓ„Ó ‰ËÏ‡ÌÌÓÁË‰ÌÓ„Ó ·ÎÓÍ‡ ÒÎÛÊËÎ ËÁ‚ÂÒÚ-
Ì˚È 4,6-‰Ë-é-·ÂÌÁËÎ¸Ì˚È ÚËÓ„ÎËÍÓÁË‰ (XVII) [16],
ÍÓÚÓ˚È ÒÂÎÂÍÚË‚ÌÓ ·ÂÌÁÓËÎËÓ‚‡ÎË ÔÓ é2 ̃ ÂÂÁ
ÔÓÏÂÊÛÚÓ˜ÌÓÂ Ó·‡ÁÓ‚‡ÌËÂ ˆËÍÎË˜ÂÒÍÓ„Ó 2,3-
ÓÚÓ·ÂÌÁÓ‡Ú‡ (ÒıÂÏ‡ 4). ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ ÔÓÎÛ˜ÂÌ-
ÌÓ„Ó ÏÓÌÓ·ÂÌÁÓ‡Ú‡ (XVIII) Ò ·ÓÏË‰ÓÏ (XV) ‚
ÔËÒÛÚÒÚ‚ËË ÚËÙÎ‡Ú‡ ÒÂÂ·‡ ÔË‚Ó‰ËÚ Ò ‚˚ıÓ-
‰ÓÏ 64% Í ‰ËÒ‡ı‡Ë‰ÌÓÏÛ ÚËÓ„ÎËÍÓÁË‰Û (XIX),
ÍÓÚÓ˚È ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ÏÓÊÂÚ ·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡Ì
‚ ÔÓÒÎÂ‰Û˛˘ÂÏ „ÎËÍÓÁËÎËÓ‚‡ÌËË. ëÎ‡·ÓÔÓÎ¸ÌÓÂ

ÔÓÎÓÊÂÌËÂ ÒË„Ì‡Î‡ ç5 (δ 4.50) ÚÂÚ‡-é-·ÂÌÁÓËÎË-
Ó‚‡ÌÌÓ„Ó ÌÂ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡˛˘Â„Ó ÓÒÚ‡ÚÍ‡ Ï‡ÌÌÓ-
Á˚ (·Û‰Û˘ËÈ ÓÒÚ‡ÚÓÍ E) ‚ ÒÔÂÍÚÂ 1ç-üåê ÒÓÂ‰ËÌÂ-
ÌËfl (XIX) Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó Â„Ó α-ÍÓÌÙË„Û‡ˆËË.
ÉÎËÍÓÁËÎËÓ‚‡ÌËÂÏ ‰ËÒ‡ı‡Ë‰ÌÓ„Ó ‡ÍˆÂÔÚÓ‡
(IX) ÚËÓ„ÎËÍÓÁË‰ÓÏ (XIX) ‚ ÔËÒÛÚÒÚ‚ËË NIS Ë
TfOH Ò ‚˚ıÓ‰ÓÏ 65% ÔÓÎÛ˜ÂÌ ˆÂÎÂ‚ÓÈ ÚÂÚ‡Ò‡ı‡-
Ë‰ (ïï). α-äÓÌÙË„Û‡ˆËfl Ó·‡ÁÓ‚‡‚¯ÂÈÒfl „ÎË-
ÍÓÁË‰ÌÓÈ Ò‚flÁË ÔÓ‰Ú‚ÂÊ‰‡Î‡Ò¸ ıËÏË˜ÂÒÍËÏ
Ò‰‚Ë„ÓÏ ÒË„Ì‡Î‡ ç5 (δ 4.15) ÏÓÌÓÒ‡ı‡Ë‰ÌÓ„Ó
ÓÒÚ‡ÚÍ‡ C ‚ ÒÔÂÍÚÂ 1ç-üåê ÒÓÂ‰ËÌÂÌËfl (ïï).

ÑÎfl ÒËÌÚÂÁ‡ ÔÂÌÚ‡Ò‡ı‡Ë‰‡ (III) ‰ËÓÎ (XVII)
ÔÓ‰‚Â„‡ÎÒfl ·ÂÌÁÓËÎËÓ‚‡ÌË˛ Ò ÔÓÎÛ˜ÂÌËÂÏ ‰Ë-
·ÂÌÁÓ‡Ú‡ (XXI), ÍÓÚÓ˚È fl‚ÎflÂÚÒfl ÔÂ‰¯ÂÒÚ‚ÂÌ-
ÌËÍÓÏ 2,3-·ËÒ-„ÎËÍÓÁËÎËÓ‚‡ÌÌÓ„Ó ÓÒÚ‡ÚÍ‡ Ï‡Ì-
ÌÓÁ˚ ‚ ÔÂÌÚ‡Ò‡ı‡Ë‰Â (ÒıÂÏ‡ 5). ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂÏ
ÚËÓ„ÎËÍÓÁË‰‡ (XXI) Ò ‰ËÒ‡ı‡Ë‰Ì˚Ï ‡ÍˆÂÔÚÓÓÏ
(IX) ‚ ÔËÒÛÚÒÚ‚ËË NIS Ë TfOH Ò ‚˚ıÓ‰ÓÏ 95% ÔÓ-
ÎÛ˜ÂÌÓ ÚËÒ‡ı‡Ë‰ÌÓÂ ÔÓËÁ‚Ó‰ÌÓÂ (XXII), α-ÍÓÌ-
ÙË„Û‡ˆËfl ÍÓÌˆÂ‚ÓÈ Ï‡ÌÌÓÁË‰ÌÓÈ Ò‚flÁË ‚ ÍÓÚÓÓÏ
ÔÓ‰Ú‚ÂÊ‰‡ÂÚÒfl ‚ÂÎË˜ËÌÓÈ ıËÏË˜ÂÒÍÓ„Ó Ò‰‚Ë„‡
ç5 (δ 4.10) ÓÒÚ‡ÚÍ‡ ë ‚ ÒÔÂÍÚÂ 1ç-üåê. èÓÒÎÂ‰Û-
˛˘ÂÂ ‰Â·ÂÌÁÓËÎËÓ‚‡ÌËÂ ÒÓÂ‰ËÌÂÌËfl (XXII) ÔË-
‚Ó‰ËÚ Í ‰ËÓÎÛ (XXIII), ·ËÒ„ÎËÍÓÁËÎËÓ‚‡ÌËÂÏ ÍÓ-
ÚÓÓ„Ó ·ÂÌÁÓ·ÓÏÏ‡ÌÌÓÁÓÈ (XV) Ò ‚˚ıÓ‰ÓÏ 85%
ÔÓÎÛ˜ÂÌ ËÒÍÓÏ˚È Á‡˘Ë˘ÂÌÌ˚È ÔÂÌÚ‡Ò‡ı‡Ë‰
(XXIV).

Ç Á‡˘Ë˘ÂÌÌ˚ı ÓÎË„ÓÒ‡ı‡Ë‰‡ı (XVI), (XX) Ë
(XXIV) ÒÌ‡˜‡Î‡ ÔÓ‚Ó‰ËÎÓÒ¸ Û‰‡ÎÂÌËÂ ·ÂÌÁËÎ¸-
Ì˚ı „ÛÔÔ „Ë‰Ó„ÂÌÓÎËÁÓÏ, ‡ Á‡ÚÂÏ ·ÂÌÁÓËÎ¸Ì˚Â
Ë N-ÚËÙÚÓ‡ˆÂÚËÎ¸Ì‡fl „ÛÔÔ˚ Ó‰ÌÓ‚ÂÏÂÌÌÓ
Û‰‡ÎflÎËÒ¸ Ó·‡·ÓÚÍÓÈ ‡ÌËÓÌËÚÓÏ Amberlyst A-26
(OH–), ‚ ÂÁÛÎ¸Ú‡ÚÂ ˜Â„Ó ·˚ÎË ÔÓÎÛ˜ÂÌ˚ ˆÂÎÂ‚˚Â
Ò‚Ó·Ó‰Ì˚Â ÓÎË„ÓÒ‡ı‡Ë‰˚ (I)–(III) (cıÂÏ‡ 6). ÄÌ‡-
ÎÓ„Ë˜ÌÓ, Á‡˘Ë˘ÂÌÌÓÂ ÔÓËÁ‚Ó‰ÌÓÂ (VIII) ·˚ÎÓ
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(XVIII)

+ (XV)
iii BnO O
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(XIX)
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O

BnO OBzBzO O
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BnO O
BnO

O

BnO O
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BnO O
BnO

BnO O

A

B

CE

(XX)

ëıÂÏ‡ 4. i) PhC(OMe)3, Í‡ÏÙÓÒÛÎ¸ÙÓÍËÒÎÓÚ‡, MeCN; ii) 80% ‚Ó‰Ì. AcOH; iii) AgOTf, MS 4Å, CH2Cl2; iv) NIS, TfOH, MS
4Å, CH2Cl2.
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ÔÂ‚‡˘ÂÌÓ ‚ Ò‚Ó·Ó‰Ì˚È 3-‡ÏËÌÓÔÓÔËÎ„ÎËÍÓ-
ÁË‰ (XXV), ÍÓÚÓ˚È ËÒÔÓÎ¸ÁÓ‚‡ÎÒfl ‰Îfl ÔÓÎÛ˜ÂÌËfl
ÏÓ‰ÂÎ¸ÌÓ„Ó ÍÓÌ˙˛„‡Ú‡ Ò ÅëÄ.

äÓÌ˙˛„‡ˆË˛ ÔÓËÁ‚Ó‰ÌÓ„Ó (XXV) Ò ÅëÄ ÔÓ-
‚Ó‰ËÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÒÍ‚‡‡ÚÌÓ„Ó ÏÂÚÓ‰‡
[17—19]. ç‡ ÔÂ‚ÓÈ ÒÚ‡‰ËË ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂÏ ÓÎË-
„ÓÒ‡ı‡Ë‰‡ (XXV) Ò ‰Ë˝ÚËÎÒÍ‚‡‡ÚÓÏ (XXVI) ÔË
ç 7 ·˚Î ÔÓÎÛ˜ÂÌ ÏÓÌÓÁ‡ÏÂ˘ÂÌÌ˚È ‡‰‰ÛÍÚ (XXVII)
(cıÂÏ‡ 7). CÔÂÍÚ 1ç-üåê Û„ÎÂ‚Ó‰ÌÓÈ ˜‡ÒÚË ‡‰-
‰ÛÍÚ‡ (XXVII) Ô‡ÍÚË˜ÂÒÍË ÌÂ ÓÚÎË˜‡ÎÒfl ÓÚ ÒÔÂÍ-
Ú‡ ËÒıÓ‰ÌÓ„Ó ‰ËÒ‡ı‡Ë‰‡ (XXV) Á‡ ËÒÍÎ˛˜ÂÌËÂÏ
ÒË„Ì‡Î‡ ç1 ÓÒÚ‡ÚÍ‡ Ï‡ÌÌÓÁ˚ Ä, ÍÓÚÓ˚È ÔÓfl‚-
ÎflÎÒfl ‚ ‚Ë‰Â ‰‚Ûı ·ÎËÁÍÓ ‡ÒÔÓÎÓÊÂÌÌ˚ı ÒËÌ„ÎÂ-
ÚÓ‚ ÔÓÎÓ‚ËÌÌÓÈ ËÌÚÂÌÒË‚ÌÓÒÚË, ˜ÚÓ Ò‚flÁ‡ÌÓ, ÔÓ-
‚Ë‰ËÏÓÏÛ, Ò ËÁÓÏÂËÂÈ ‚ËÌËÎÓ„Ë˜ÌÓÈ ‡ÏË‰ÌÓÈ
„ÛÔÔ˚ ‚ ÒÍ‚‡‡ÚÌÓÏ Ù‡„ÏÂÌÚÂ [17, 19]. èÓ ˝ÚÓÈ
ÊÂ ÔË˜ËÌÂ ÔÓËÒıÓ‰ËÎÓ Û‰‚ÓÂÌËÂ ÒË„Ì‡ÎÓ‚ ÔÓ-
ÔËÎ¸ÌÓÈ „ÛÔÔ˚ ÒÔÂÈÒÂ‡ Ë ˝ÚÓÍÒËÎ¸ÌÓÈ „ÛÔÔ˚.
èÓÒÎÂ‰Û˛˘‡fl Â‡ÍˆËfl ÔÓËÁ‚Ó‰ÌÓ„Ó (XXVII) ÒÓ
Ò‚Ó·Ó‰Ì˚ÏË ‡ÏËÌÓ„ÛÔÔ‡ÏË ÅëÄ ÔÓÚÂÍ‡ÂÚ ÔË
ç 9 Ë ÔË‚Ó‰ËÚ Í ÍÓÌ˙˛„‡ÚÛ (XXVIII). Ç ÚÂı ÊÂ
ÛÒÎÓ‚Ëflı ÔÂÌÚ‡Ò‡ı‡Ë‰ (III) ·˚Î ÔÂ‚‡˘ÂÌ ‚ ÏÓ-
ÌÓ‡ÏË‰ (XXIX), ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂÏ ÍÓÚÓÓ„Ó Ò
ÅëÄ ÔÓÎÛ˜ÂÌ ÍÓÌ˙˛„‡Ú (ïïï). èÓ ‰‡ÌÌ˚Ï Ï‡ÒÒ-
ÒÔÂÍÚÓÏÂÚËË MALDI-TOF [18] (ËÒ. 2), ÍÓÌ˙-
˛„‡Ú˚ (XXVIII) Ë (XXX) ÔË Ì‡˜‡Î¸ÌÓÏ ÏÓÎ¸ÌÓÏ
ÒÓÓÚÌÓ¯ÂÌËË ÓÎË„ÓÒ‡ı‡Ë‰–ÅëÄ, ‡‚ÌÓÏ 20 : 1,
ÒÓ‰ÂÊ‡ÎË ‚ ÒÂ‰ÌÂÏ 20 ÓÎË„ÓÒ‡ı‡Ë‰Ì˚ı ÓÒÚ‡Ú-
ÍÓ‚ (n = 20). 

í‡ÍËÏ Ó·‡ÁÓÏ, ÒËÌÚÂÁËÓ‚‡Ì˚ 3-‡ÏËÌÓÔÓ-
ÔËÎ„ÎËÍÓÁË‰˚ ÓÎË„ÓÒ‡ı‡Ë‰Ó‚, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı
ÚÂÏ ÚËÔ‡Ï ·ÓÍÓ‚˚ı ˆÂÔÂÈ Ï‡ÌÌÓÔÓÚÂËÌ‡ ÍÎÂ-
ÚÓ˜ÌÓÈ ÒÚÂÌÍË C. albicans. ë ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
ÒÍ‚‡‡ÚÌÓ„Ó ÏÂÚÓ‰‡ ÔÓÎÛ˜ÂÌ˚ ÍÓÌ˙˛„‡Ú˚ ‰ËÒ‡-
ı‡Ë‰‡ (XXV) Ë ÔÂÌÚ‡Ò‡ı‡Ë‰‡ (III) Ò ÅëÄ.

ùäëèÖêàåÖçíÄãúçÄü óÄëíú

åÂÚÓ‰ËÍË Ó˜ËÒÚÍË ‡ÒÚ‚ÓËÚÂÎÂÈ ‡Ì‡ÎÓ„Ë˜Ì˚
ÓÔËÒ‡ÌÌ˚Ï ‚ ‡·ÓÚÂ [20]. TfOH, Í‡ÏÙÓÒÛÎ¸ÙÓ-
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ëıÂÏ‡ 5. i) BzCl, Py; ii) NIS, TfOH, MS 4Å, CH2Cl2; iii) MeONa, MeOH; iv) AgOTf, MS 4Å, CH2Cl2.

êËÒ. 2. ëÔÂÍÚ˚ MALDI-TOF ËÒıÓ‰ÌÓ„Ó ÅëÄ (‡) Ë
ÍÓÌ˙˛„‡ÚÓ‚ (XXVIII) (·) Ë (XXX) (‚).
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ä‡ÂÎËÌ Ë ‰.

ÍËÒÎÓÚ‡, ˝ÚËÎÓÚÓ·ÂÌÁÓ‡Ú, ‰Ë˝ÚËÎÒÍ‚‡‡Ú (Fluka),
NIS (Acros) Ë AgOTf (Merck) ËÒÔÓÎ¸ÁÓ‚‡ÎËÒ¸ ·ÂÁ
‰ÓÔÓÎÌËÚÂÎ¸ÌÓÈ Ó˜ËÒÚÍË. ëÔÂÍÚ˚ 1ç- Ë 13ë-üåê
Â„ËÒÚËÓ‚‡ÎËÒ¸ Ì‡ ÔË·Ó‡ı Bruker DRX-500 Ë
Bruker AM-300 ÔË 25°ë ‚ CDCl3 ‰Îfl Á‡˘Ë˘ÂÌÌ˚ı
ÔÓËÁ‚Ó‰Ì˚ı Ë ‚ D2O ‰Îfl Ò‚Ó·Ó‰Ì˚ı ÓÎË„ÓÒ‡ı‡Ë-
‰Ó‚. éÚÌÂÒÂÌËÂ ÒË„Ì‡ÎÓ‚ ‚ ÒÔÂÍÚ‡ı üåê ÔÓ‚Ó‰Ë-
ÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÏÂÚÓ‰ËÍ ‰‚ÛÏÂÌÓÈ ÍÓÂÎfl-
ˆËÓÌÌÓÈ ÒÔÂÍÚÓÒÍÓÔËË COSY, TOCSY, ROESY Ë
HSQC. é·ÓÁÌ‡˜ÂÌËfl ÏÓÌÓÒ‡ı‡Ë‰Ì˚ı ÓÒÚ‡ÚÍÓ‚,
ËÒÔÓÎ¸ÁÛÂÏ˚Â ÔË ÓÔËÒ‡ÌËË ÒÔÂÍÚÓ‚ üåê, ÔË-
‚Â‰ÂÌ˚ Ì‡ ÒıÂÏ‡ı. ëÔÂÍÚ˚ MALDI-TOF Â„Ë-
ÒÚËÓ‚‡ÎËÒ¸ Ì‡ ÔË·ÓÂ Bruker Ultraflex Ò ‰‚ÓÈ-
Ì˚Ï ‚ÂÏflÔÓÎÂÚÌ˚Ï ‡Ì‡ÎËÁ‡ÚÓÓÏ, ‚ ÎËÌÂÈÌÓÏ
ÂÊËÏÂ, Ò Â„ËÒÚ‡ˆËÂÈ ÔÓÎÓÊËÚÂÎ¸Ì˚ı ËÓÌÓ‚.
àÒÚÓ˜ÌËÍ – Ò Ô‡ÌÓ‡ÏÌÓÈ Á‡‰ÂÊÍÓÈ ˝ÍÒÚ‡ÍˆËË

ËÓÌÓ‚; ÛÒÍÓfl˛˘ÂÂ Ì‡ÔflÊÂÌËÂ – 20 ÍÇ. àÒÔÓÎ¸-
ÁÓ‚‡ÌÌ‡fl Ï‡ÚËˆ‡ – 2,5-‰Ë„Ë‰ÓÍÒË·ÂÌÁÓÈÌ‡fl ÍËÒ-
ÎÓÚ‡. éÔÚË˜ÂÒÍÓÂ ‚‡˘ÂÌËÂ ËÁÏÂflÎË Ì‡ ÔË·ÓÂ
èÓÎflËÏÂÚ ÛÌË‚ÂÒ‡Î¸Ì˚È èì-7 ÔË 18–22°ë
‰Îfl ‡ÒÚ‚ÓÓ‚ ‚ ıÎÓÓÙÓÏÂ ‚ ÒÎÛ˜‡Â Á‡˘Ë˘ÂÌ-
Ì˚ı Ë ˜‡ÒÚË˜ÌÓ Á‡˘Ë˘ÂÌÌ˚ı ÔÓËÁ‚Ó‰Ì˚ı Ë ‚ ‚Ó-
‰Â – ‰Îfl Ò‚Ó·Ó‰Ì˚ı ÓÎË„ÓÒ‡ı‡Ë‰Ó‚ ÔË Ò = 1%.
íëï ÔÓ‚Ó‰ËÎË Ì‡ ÔÎ‡ÒÚËÌÍ‡ı Ò ÒËÎËÍ‡„ÂÎÂÏ Kie-
selgel 60 (Merck), ‚Â˘ÂÒÚ‚‡ Ó·Ì‡ÛÊË‚‡ÎË Ó·‡-
·ÓÚÍÓÈ 10% (ÔÓ Ó·˙ÂÏÛ) ‡ÒÚ‚ÓÓÏ ÓÚÓÙÓÒÙÓ-
ÌÓÈ ÍËÒÎÓÚ˚ ‚ ˝Ú‡ÌÓÎÂ Ò ÔÓÒÎÂ‰Û˛˘ËÏ Ì‡„Â‚‡-
ÌËÂÏ ÔË ~150°ë. äÓÎÓÌÓ˜ÌÛ˛ ıÓÏ‡ÚÓ„‡ÙË˛
ÓÒÛ˘ÂÒÚ‚ÎflÎË Ì‡ ÒËÎËÍ‡„ÂÎÂ Silica gel 60 (0.040–
0.063 ÏÏ) (Merck); „ÂÎ¸-ıÓÏ‡ÚÓ„‡ÙË˛ – Ì‡ ÍÓÎÓÌ-
ÍÂ Ò „ÂÎÂÏ TSK HW-40(S) (1.5 × 90 ÒÏ) ‚ 0.1 å ÛÍÒÛÒ-
ÌÓÈ ÍËÒÎÓÚÂ, ˝Î˛‡Ú ‡Ì‡ÎËÁËÓ‚‡ÎË Ò ÔÓÏÓ˘¸˛
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ëıÂÏ‡ 6. i) H2, Pd(OH)2/C, MeOH; ii) Amberlyst A-26 (OH–), ‚Ó‰‡.
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ëıÂÏ‡ 7. i) Et3N, 50% ‚Ó‰Ì˚È ˝Ú‡ÌÓÎ; ii) ·Ó‡ÚÌ˚È ·ÛÙÂ, ç 9.0.
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ÔÓÚÓ˜ÌÓ„Ó ÂÙ‡ÍÚÓÏÂÚ‡ Knauer 88 00. åÓÎÂ-
ÍÛÎflÌ˚Â ÒËÚ‡ 4Å (Fluka) ‡ÍÚË‚ËÓ‚‡ÎË ÔÂÂ‰ Â-
‡ÍˆËÂÈ Ì‡„Â‚‡ÌËÂÏ ÔË 200°ë ‚ ÚÂ˜ÂÌËÂ 2 ˜ ‚ ‚‡-
ÍÛÛÏÂ Ï‡ÒÎflÌÓ„Ó Ì‡ÒÓÒ‡. ÇÒÂ Â‡ÍˆËË „ÎËÍÓÁËÎË-
Ó‚‡ÌËfl ÔÓ‚Ó‰ËÎË ‚ ‡·ÒÓÎ˛ÚÌ˚ı ‡ÒÚ‚ÓËÚÂÎflı
‚ ‡ÚÏÓÒÙÂÂ ÒÛıÓ„Ó ‡„ÓÌ‡.

é·˘‡fl ÏÂÚÓ‰ËÍ‡ „ÎËÍÓÁËÎËÓ‚‡ÌËfl ÚËÓ„ÎËÍÓ-
ÁË‰‡ÏË (ÏÂÚÓ‰ËÍ‡ Ä). ä ‡ÒÚ‚ÓÛ „ÎËÍÓÁËÎ‡ÍˆÂÔ-
ÚÓ‡ Ë „ÎËÍÓÁËÎ‰ÓÌÓ‡ ‚ ıÎÓËÒÚÓÏ ÏÂÚËÎÂÌÂ
ÔË·‡‚ÎflÎË MS 4Å, ÔÂÂÏÂ¯Ë‚‡ÎË 30 ÏËÌ ÔË
ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ, ÓıÎ‡Ê‰‡ÎË ÒÏÂÒ¸ ‰Ó –10
…–15°ë, ÔË·‡‚ÎflÎË NIS, ˜ÂÂÁ 10 ÏËÌ ÔÓÌËÊ‡ÎË
ÚÂÏÔÂ‡ÚÛÛ ‰Ó –30…–35°ë Ë ÔË·‡‚ÎflÎË TfOH.
Ñ‡ÎÂÂ ÚÂÏÔÂ‡ÚÛÛ Â‡ÍˆËÓÌÌÓÈ ÒÏÂÒË ÔÓ‰‰Â-
ÊË‚‡ÎË ‚ ÔÂ‰ÂÎ‡ı –25°ë…–30°ë. èÓÒÎÂ ÚÓ„Ó Í‡Í
ÔÓ ‰‡ÌÌ˚Ï íëï ËÒıÓ‰Ì˚È „ÎËÍÓÁËÎ‡ÍˆÂÔÚÓ ÔÓÎ-
ÌÓÒÚ¸˛ ÔÓÂ‡„ËÓ‚‡Î, Â‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ÌÂÈ-
Ú‡ÎËÁÓ‚‡ÎË ÔËË‰ËÌÓÏ, ‡Á·‡‚ÎflÎË ıÎÓÓÙÓ-
ÏÓÏ Ë ÙËÎ¸ÚÓ‚‡ÎË ̃ ÂÂÁ ̂ ÂÎËÚ. îËÎ¸Ú‡Ú ÔÓÏ˚-
‚‡ÎË 1 å ‡ÒÚ‚ÓÓÏ ÚËÓÒÛÎ¸Ù‡Ú‡ Ì‡ÚËfl, ‚Ó‰ÓÈ,
‡ÒÚ‚ÓËÚÂÎ¸ ÛÔ‡Ë‚‡ÎË Ë ÓÒÚ‡ÚÓÍ 2 ‡Á‡ ÒÓÛÔ‡Ë-
‚‡ÎË Ò ÚÓÎÛÓÎÓÏ. 

é·˘‡fl ÏÂÚÓ‰ËÍ‡ ‰ÂÁ‡ˆËÎËÓ‚‡ÌËfl (ÏÂÚÓ‰ËÍ‡ Å).
ä ‡ÒÚ‚ÓÛ ËÒıÓ‰ÌÓ„Ó ÒÓÂ‰ËÌÂÌËfl ‚ ‡·Ò. ÏÂÚ‡ÌÓÎÂ
ÔË·‡‚ÎflÎË 1 å ‡ÒÚ‚Ó ÏÂÚËÎ‡Ú‡ Ì‡ÚËfl ‚ åÂéç ‚
Ú‡ÍÓÏ ÍÓÎË˜ÂÒÚ‚Â, ̃ ÚÓ·˚ ÍÓÌÂ˜Ì‡fl ÍÓÌˆÂÌÚ‡ˆËfl
MeONa ÒÓÒÚ‡‚ÎflÎ‡ 0.05–0.1 å. èÓ ÓÍÓÌ˜‡ÌËË ‰ÂÁ-
‡ˆËÎËÓ‚‡ÌËfl (íëï) Í Â‡ÍˆËÓÌÌÓÈ ÒÏÂÒË ÔË-
·‡‚ÎflÎË Í‡ÚËÓÌËÚ äì-2 (ç+) ‰Ó ÌÂÈÚ‡Î¸ÌÓÈ Â-
‡ÍˆËË, Í‡ÚËÓÌËÚ ÓÚÙËÎ¸ÚÓ‚˚‚‡ÎË, ÔÓÏ˚‚‡ÎË
åÂéç Ë ÙËÎ¸Ú‡Ú ÛÔ‡Ë‚‡ÎË.

é·˘‡fl ÏÂÚÓ‰ËÍ‡ „ÎËÍÓÁËÎËÓ‚‡ÌËfl ·ÂÌÁÓ·ÓÏ-
Ï‡ÌÌÓÁÓÈ (ÏÂÚÓ‰ËÍ‡ Ç). ä ‡ÒÚ‚ÓÛ „ÎËÍÓÁËÎ‡ÍˆÂÔ-
ÚÓ‡ Ë ·ÂÌÁÓ·ÓÏÏ‡ÌÌÓÁ˚ ‚ ıÎÓËÒÚÓÏ ÏÂÚËÎÂÌÂ
ÔË·‡‚ÎflÎË MS 4Å, ÔÂÂÏÂ¯Ë‚‡ÎË 30 ÏËÌ ÔË ÍÓÏ-
Ì‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ, ÓıÎ‡Ê‰‡ÎË ‰Ó –40…–50°ë Ë
ÔË·‡‚ÎflÎË AgOTf. èÓÎÛ˜ÂÌÌÛ˛ ÒÏÂÒ¸ ÔÂÂÏÂ¯Ë-
‚‡ÎË ÔË –25…–30°ë ‰Ó ËÒ˜ÂÁÌÓ‚ÂÌËfl (íëï) ËÒıÓ‰-
ÌÓ„Ó „ÎËÍÓÁËÎ‡ÍˆÂÔÚÓ‡, ÌÂÈÚ‡ÎËÁÓ‚‡ÎË ÔËË‰Ë-
ÌÓÏ, ‡Á·‡‚ÎflÎË ıÎÓÓÙÓÏÓÏ Ë ÙËÎ¸ÚÓ‚‡ÎË ˜Â-
ÂÁ ˆÂÎËÚ. îËÎ¸Ú‡Ú ÔÓÏ˚‚‡ÎË 1 å ‡ÒÚ‚ÓÓÏ
ÚËÓÒÛÎ¸Ù‡Ú‡ Ì‡ÚËfl, ‚Ó‰ÓÈ, ‡ÒÚ‚ÓËÚÂÎ¸ ÛÔ‡Ë‚‡-
ÎË Ë ÓÒÚ‡ÚÓÍ 2 ‡Á‡ ÒÓÛÔ‡Ë‚‡ÎË Ò ÚÓÎÛÓÎÓÏ.

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-2-é-‡ˆÂÚËÎ-3,4,6-
ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (VI). 3-íË-
ÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔ‡ÌÓÎ (V) (3.45 „, 20.2 ÏÏÓÎ¸)
„ÎËÍÓÁËÎËÓ‚‡ÎË ÚËÓ„ÎËÍÓÁË‰ÓÏ (IV) (5.40 „,
10.1 ÏÏÓÎ¸) ‚ 30 ÏÎ ıÎÓËÒÚÓ„Ó ÏÂÚËÎÂÌ‡ ‚ ÔËÒÛÚ-
ÒÚ‚ËË 6 „ MS 4Å, 4.55 „ (20.2 ÏÏÓÎ¸) NIS Ë 33 ÏÍÎ
(0.37 ÏÏÓÎ¸) TfOH ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ Ä. äÓÎÓÌÓ˜-
ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 8 : 1)
‚˚‰ÂÎflÎË 4.10 „ (62%) Ï‡ÌÌÓÁË‰‡ (VI) ‚ ‚Ë‰Â ÒËÓ-
Ô‡, Rf 0.57 (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú 3 : 2), [α]D =
= +40.4°. ëÔÂÍÚ 1ç-üåê: 2.18 (3 ç, Ò, ëç3ëé),
4.85 (1 ç, Û¯. Ò, ç1), 5.35 (1 ç, Û¯. Ò, ç2), 3.94 (1 ç,
‰‰, J3,2 3.3 Éˆ, J3,4 8.8 Éˆ, ç3), 3.83 (ç4), 3.79 (ç5),
3.74 (2 ç6), 4.45–4.90 (6 ç, ÍÎ‡ÒÚÂ ‰, 3 PhCH2),
7.10–7.42 (15 ç, Ï, ‡ÓÏ.). Ç ÒÔÂÍÚÂ Ú‡ÍÊÂ ÒÓ‰Â-

Ê‡ÎËÒ¸ ÒË„Ì‡Î˚ ÔÓÚÓÌÓ‚ 3-ÚËÙÚÓ‡ˆÂÚ‡ÏË‰Ó-
ÔÓÔËÎ¸ÌÓ„Ó ‡„ÎËÍÓÌ‡: 1.89 (2 ç, Ï, ëç2ëç2ëç2),
3.42; 3.51 (2 ç, 2 Ï, ëç2N), 3.57; 3.83 (2 ç, 2 Ï,

ëç2é)1. ëÔÂÍÚ 13ë-üåê: 21.0 (ëç3ëé), 170.4
(CH3CO), 98.0 (C1), 68.6 (C2), 78.2 (C3), 74.2 (C4),
71.9 (C5), 69.0 (C6). Ç ÒÔÂÍÚÂ Ú‡ÍÊÂ ÔËÒÛÚÒÚ‚Ó-
‚‡ÎË ÒË„Ì‡Î˚ 3-ÚËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ¸ÌÓ„Ó
‡„ÎËÍÓÌ‡: 28.2 (ëç2ëç2ëç2), 38.0 (ëç2N), 66.2

(CH2O)2. ç‡È‰ÂÌÓ, %: ë 64.80; H 6.45. C34H38O7F3N.
Ç˚˜ËÒÎÂÌÓ, %: ë 64.86; H 6.08.

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-3,4,6-ÚË-é-·ÂÌ-
ÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (VII). å‡ÌÌÓÁË‰ (VI)
(4.10 „, 6.3 ÏÏÓÎ¸) ‰ÂÁ‡ˆÂÚËÎËÓ‚‡ÎË 3 ÏÎ 1 M
MeONa ‚ 30 ÏÎ MeOH ÔÓ ÏÂÚÓ‰ËÍÂ Å. äÓÎÓÌÓ˜-
ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 3 : 1)
‚˚‰ÂÎflÎË 2.40 „ (61%) ‡ÍˆÂÔÚÓ‡ (VII), ‡ÏÓÙÌÓÂ
‚Â˘ÂÒÚ‚Ó, Rf 0.29 (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 3 : 1), [α]D
+40.6°. ëÔÂÍÚ 1ç-üåê: 3.64 (3 ç, Ï, ç5, 2 ç6),
3.74 (2 ç, Ï, ç3, ç4), 3.93 (1 ç, Û¯. Ò, ç2), 4.42–
4.78 (6 ç, ÍÎ‡ÒÚÂ ‰, 3 PhCH2), 4.78 (1 ç, Û¯. Ò, ç1),
7.08–7.32 (15 ç, Ï, ‡ÓÏ.).

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-2-é-‡ˆÂÚËÎ-3,4,6-
ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-
ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (VIII). ÄÍ-
ˆÂÔÚÓ (VII) (2.40 „, 3.98 ÏÏÓÎ¸) „ÎËÍÓÁËÎËÓ‚‡ÎË
3.20 „ (5.97 ÏÏÓÎ¸) ÚËÓ„ÎËÍÓÁË‰‡ (IV) ‚ 25 ÏÎ ıÎÓË-
ÒÚÓ„Ó ÏÂÚËÎÂÌ‡ ‚ ÔËÒÛÚÒÚ‚ËË 4.50 „ MS 4Å, 2.69 „
(12.0 ÏÏÓÎ¸) NIS Ë 180 ÏÍÎ (1.99 ÏÏÓÎ¸) TfOH ÔÓ
ÏÂÚÓ‰ËÍÂ Ä. äÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛ-
ÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 10 : 1) ‚˚‰ÂÎflÎË 3.50 „ (82%) Ï‡Ì-
ÌÓ·ËÓÁË‰‡ (VIII) ‚ ‚Ë‰Â ÒËÓÔ‡, Rf 0.55 (ÚÓÎÛÓÎ–
˝ÚËÎ‡ˆÂÚ‡Ú, 3 : 1), [α]D = +20.5°. ëÔÂÍÚ 1ç-üåê:
2.17 (3 ç, Ò, ëç3ëé), 4.92 (1 ç, Û¯. Ò, ç1-Ä), 5.08
(1 ç, Û¯. Ò, ç1-Ç), 5.55 (1 ç, Û¯. Ò, ç2-Ç), 3.99 (ç3-Ç),
3.80 (ç4-Ç), 4.00 (ç5-Ç), 3.72; 3.78 (2 ç6-Ç), 4.45–
4.92 (12 ç, ÍÎ‡ÒÚÂ ‰, 6 PhCH2), 7.18–7.40 (30 ç, Ï,
‡ÓÏ.). ëÔÂÍÚ 13ë-üåê: 21.1 (ëç3ëé), 170.0
(CH3CO), 98.9 (ë1-A), 99.6 (ë1-Ç), 68.7 (ë2-Ç), 78.0
(ë3-Ç), 74.3 (ë4-Ç), 71.9 (ë5-Ç), 69.5 (ë6-Ç). ç‡È-
‰ÂÌÓ, %: ë 67.68; H 6.19. C61H66O13F3N. Ç˚˜ËÒÎÂÌÓ,
%: ë 67.95; H 6.17.

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-3,4,6-ÚË-é-·ÂÌ-
ÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-ÚË-é-·ÂÌ-
ÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (IX). ÑËÏ‡ÌÌÓÁË‰ (VIII)
(1.50 „, 1.39 ÏÏÓÎ¸) ‰ÂÁ‡ˆÂÚËÎËÓ‚‡ÎË 0.5 ÏÎ 1 å
MeONa ‚ 5 ÏÎ MeOH ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ Å. èÓÒÎÂ
ÍÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËË (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú,
5 : 1) ÔÓÎÛ˜ËÎË 955 Ï„ (66%) ‡ÍˆÂÔÚÓ‡ (VII), ÒË-
ÓÔ, Rf 0.44 (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 3 : 1), [α]D +25.6°.

1 ÄÌ‡ÎÓ„Ë˜Ì˚Â ÒË„Ì‡Î˚ ÔËÒÛÚÒÚ‚Ó‚‡ÎË, Ò ÌÂÁÌ‡˜ËÚÂÎ¸Ì˚-
ÏË ËÁÏÂÌÂÌËflÏË ıËÏ. Ò‰‚Ë„Ó‚ (±0.1 Ï.‰.), ‚ ÒÔÂÍÚ‡ı ‚ÒÂı
ÓÔËÒ‡ÌÌ˚ı ÌËÊÂ Á‡˘Ë˘ÂÌÌ˚ı ÓÎË„ÓÒ‡ı‡Ë‰Ó‚. èÓ˝ÚÓÏÛ ‚
‰‡Î¸ÌÂÈ¯ÂÏ ÔË ÓÔËÒ‡ÌËË ÒÔÂÍÚÓ‚ 1ç-üåê ÒË„Ì‡Î˚
3-ÚËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ¸ÌÓÈ „ÛÔÔ˚ ÌÂ ÔË‚Ó‰flÚÒfl.

2 ÄÌ‡ÎÓ„Ë˜Ì˚Â ÒË„Ì‡Î˚ (±0.5 Ï.‰.) ÔËÒÛÚÒÚ‚Ó‚‡ÎË ‚ ÒÔÂÍ-
Ú‡ı ‚ÒÂı ÓÔËÒ‡ÌÌ˚ı ÌËÊÂ Á‡˘Ë˘ÂÌÌ˚ı ÓÎË„ÓÒ‡ı‡Ë‰Ó‚. Ç
‰‡Î¸ÌÂÈ¯ÂÏ ÔË ÓÔËÒ‡ÌËË ÒÔÂÍÚÓ‚ 13ë-üåê ÒË„Ì‡Î˚
3-ÚËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ¸ÌÓÈ „ÛÔÔ˚ ÌÂ ÔË‚Ó‰flÚÒfl.
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ä‡ÂÎËÌ Ë ‰.

ëÔÂÍÚ 1ç-üåê: 4.79 (1 ç, Û¯. Ò, ç1-Ä), 4.94 (1 ç,
Û¯. Ò, ç1-Ç), 4.00 (1 ç, Û¯. Ò, ç2-Ç), 3.74 (ç3-Ç),
3.66 (ç4-Ç), 3.83 (ç5-Ç), 3.62 (2 ç6-Ç), 4.36–4.74
(12 ç, ÍÎ‡ÒÚÂ ‰, 6 PhCH2), 7.05–7.27 (30 ç, Ï,
‡ÓÏ.). ëÔÂÍÚ 13ë-üåê: 98.7 (ë1-Ä), 101.6 (ë1-Ç),
68.1 (ë2-Ç), 79.3 (ë3-Ç), 74.2 (ë4-Ç), 71.8 (ë5-Ç),
69.4 (ë6-Ç).

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-2-é-‡ˆÂÚËÎ-3,4,6-
ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ- Ë -b-D-Ï‡Ì-
ÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-ÚË-é-·ÂÌÁËÎ-a-D-
Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-ÚË-é-·ÂÌÁËÎ-a-
D-Ï‡ÌÌÓÔË‡ÌÓÁË‰˚ (X) Ë (XI). êÂ‡ÍˆË˛ „ÎËÍÓÁË-
ÎËÓ‚‡ÌËfl 65 Ï„ (0.062 ÏÏÓÎ¸) ‡ÍˆÂÔÚÓ‡ (IX) 57 Ï„
(0.106 ÏÏÓÎ¸) ÚËÓ„ÎËÍÓÁË‰‡ (IV) ‚ 6 ÏÎ ıÎÓËÒÚÓ-
„Ó ÏÂÚËÎÂÌ‡ ‚ ÔËÒÛÚÒÚ‚ËË 50 Ï„ MS 4Å, 48 Ï„
(0.214 ÏÏÓÎ¸) NIS Ë 3.9 ÏÍÎ (0.044 ÏÏÓÎ¸) TfOH
ÔÓ‚Ó‰ËÎË ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ Ä. äÓÎÓÌÓ˜ÌÓÈ
ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 10 : 1) ‚˚-
‰ÂÎflÎË 27 Ï„ (28%) α-ËÁÓÏÂ‡ (ï) Ë 40 Ï„ (42%)
β-ËÁÓÏÂ‡ (XI). ëÓÂ‰ËÌÂÌËÂ (ï), ÒËÓÔ, Rf 0.58 (ÚÓ-
ÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 4 : 1), [α]D = +32.2°. ëÔÂÍÚ
1ç-üåê: 2.15 (3 ç, Ò, ëç3ëé), 4.95 (1 ç, Û¯. Ò,
ç1-Ä), 5.20 (1 ç, Û¯. Ò, ç1-Ç), 5.07 (1 ç, Û¯. Ò, ç1-ë),
5.55 (1 ç, Û¯. Ò, ç2-ë), 4.02 (ç3-ë), 3.93 (ç4-ë),
3.96 (ç5-ë), 3.72; 3.78 (2 ç6-ë), 4.33–4.89 (18 ç,
ÍÎ‡ÒÚÂ ‰, 9 PhCH2), 7.15–7.39 (45 ç, Ï, ‡ÓÏ.).
ëÔÂÍÚ 13ë-üåê: 21.0 (ëç3ëé), 170.5 (CH3CO),
99.0 (ë1-Ä), 100.7 (ë1-Ç), 99.3 (ë1-ë), 68.8 (ë2-ë),
78.0 (ë3-ë), 74.2 (ë4-ë), 72.2 (ë5-ë), 69.9 (ë6-ë).
ëÓÂ‰ËÌÂÌËÂ (XI), ÒËÓÔ, Rf 0.40 (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂ-
Ú‡Ú, 4 : 1), [α]D –3.1°. ëÔÂÍÚ 1ç-üåê: 2.11 (3 ç, Ò,
ëç3ëé), 4.99 (1 ç, Û¯. Ò, ç1-Ä), 5.15 (1 ç, ‰, J1,2
3.1 Éˆ, ç1-Ç), 4.75 (1 ç, Û¯. Ò, ç1-ë), 5.53 (1 ç, ‰,
J2,3 2.3 Éˆ, ç2-ë), 3.44 (1 ç, ‰‰, J3,4 9.2 Éˆ, ç3-ë),
3.78 (ç4-ë), 3.33 (1 ç, Ï, ç5-ë), 3.69 (2 ç, ç6-ë),
4.23–4.90 (18 ç, ÍÎ‡ÒÚÂ ‰, 9 PhCH2), 7.13–7.44 (45 ç,
Ï, ‡ÓÏ.). ëÔÂÍÚ 13ë-üåê: 21.0 (ëç3ëé), 170.5
(CH3CO), 99.2 (ë1-Ä), 100.3 (ë1-Ç), 96.1 (ë1-ë),
68.1 (ë2-ë), 80.1 (ë3-ë), 74.4 (ë4-ë), 75.4 (ë5-ë),
69.2 (ë6-ë). ç‡È‰ÂÌÓ, %: ë 69.37; H 6.35.
C88H94O18F3N. Ç˚˜ËÒÎÂÌÓ, %: ë 69.97; H 6.27.

ùÚËÎ-3,4,6-ÚË-é-·ÂÌÁËÎ-2-é-·ÂÌÁÓËÎ-1-ÚËÓ-a-
D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (ïII). ê‡ÒÚ‚Ó 200 Ï„
(0.373 ÏÏÓÎ¸) ÚËÓ„ÎËÍÓÁË‰‡ (IV) ‚ 4 ÏÎ åÂéç Ó·-
‡·‡Ú˚‚‡ÎË 0.2 ÏÎ 1 å MeONa ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ
Å. ä ‡ÒÚ‚ÓÛ ÔÓÎÛ˜ÂÌÌÓ„Ó ÏÓÌÓ„Ë‰ÓÍÒËÎ¸ÌÓ„Ó
ÔÓËÁ‚Ó‰ÌÓ„Ó ‚ 4 ÏÎ ÔËË‰ËÌ‡ ÔË·‡‚ÎflÎË 0.13 ÏÎ
(1.11 ÏÏÓÎ¸) ·ÂÌÁÓËÎıÎÓË‰‡. èÓ ÓÍÓÌ˜‡ÌËË Â-
‡ÍˆËË ·ÂÌÁÓËÎËÓ‚‡ÌËfl Â‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ‚˚-
ÎË‚‡ÎË ‚ ÎÂ‰flÌÛ˛ ‚Ó‰Û, ËÁ ÍÓÚÓÓÈ ÔÓ‰ÛÍÚ ˝ÍÒ-
Ú‡„ËÓ‚‡ÎË 100 ÏÎ ıÎÓÓÙÓÏ‡. ùÍÒÚ‡ÍÚ ÔÓ-
Ï˚‚‡ÎË Ì‡Ò˚˘ÂÌÌ˚Ï ‡ÒÚ‚ÓÓÏ „Ë‰ÓÍ‡·ÓÌ‡Ú‡
Ì‡ÚËfl, ‚Ó‰ÓÈ, ‡ÒÚ‚ÓËÚÂÎ¸ ÛÔ‡Ë‚‡ÎË Ë ÓÒÚ‡ÚÓÍ 2
‡Á‡ ÒÓÛÔ‡Ë‚‡ÎË Ò ÚÓÎÛÓÎÓÏ. àÁ ÓÒÚ‡ÚÍ‡ ÍÓÎÓÌÓ˜-
ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 25 : 1)
‚˚‰ÂÎflÎË 200 Ï„ (90%) ·ÂÌÁÓ‡Ú‡ (XII) ‚ ‚Ë‰Â ÒËÓÔ‡,
Rf 0.86 (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 4 : 1), [α]D +27.3°.
ëÔÂÍÚ 1ç-üåê: 1.29 (3 ç, Ú, J 7.5 Éˆ, ëç2ëç3),
2.65 (2 ç, Ï, ëç2ëç3), 3.75 (1 ç, ‰, J6,6' 10.8 Éˆ, ç6),

3.92 (1 ç, ‰‰, J6',5 3.8 Éˆ, ç6'), 4.02 (1 ç, ‰‰, J3,2 3.0 Éˆ,
J3,4 9.2 Éˆ, ç3), 4.13 (1 ç, Ú, J4,5 9.7 Éˆ, ç4), 4.49–
4.89 (6 ç, ÍÎ‡ÒÚÂ ‰, 3 PhCH2), 5.43 (1 ç, Û¯. Ò, ç1),
5.69 (1 ç, Û¯. Ò, ç2), 7.19–8.17 (20 ç, Ï, ‡ÓÏ.).

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-3,4,6-ÚË-é-·ÂÌ-
ÁËÎ-2-é-·ÂÌÁÓËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-
3,4,6-ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-
3,4,6-ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XIII).
ÄÍˆÂÔÚÓ (IX) (1.75 „, 1.69 ÏÏÓÎ¸) „ÎËÍÓÁËÎËÓ-
‚‡ÎË 1.50 „ (2.51 ÏÏÓÎ¸) ÚËÓ„ÎËÍÓÁË‰‡ (XII) ‚ 20 ÏÎ
ıÎÓËÒÚÓ„Ó ÏÂÚËÎÂÌ‡ ‚ ÔËÒÛÚÒÚ‚ËË 3 „ MS 4Å,
1.12 „ (4.98 ÏÏÓÎ¸) NIS Ë 60 ÏÍÎ (0.68 ÏÏÓÎ¸) TfOH
ÔÓ ÏÂÚÓ‰ËÍÂ Ä. èÓÒÎÂ ÍÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡-
ÙËË (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 15 : 1) ÔÓÎÛ˜ËÎË 1.70 „
(64%) ÚËÏ‡ÌÌÓÁË‰‡ (XIII) ‚ ‚Ë‰Â ÒËÓÔ‡, Rf 0.43
(ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 6 : 1) [α]D +16.3°. ëÔÂÍÚ 1ç-
üåê: 4.98 (1 ç, ‰, J1,2 1.5 Éˆ, ç1-Ä), 5.27 (1 ç, ‰, J1,2
1.5 Éˆ, ç1-Ç), 5.16 (1 ç, ‰, J1,2 1.6 Éˆ, ç1-ë), 5.80
(1 ç, Û¯. Ò, ç2-ë), 4.15 (ç3-ë), 4.15 (ç4-ë), 4.03
(ç5-ë), 3.76; 3.82 (2 ç6-ë), 4.42–4.93 (18 ç, ÍÎ‡-
ÒÚÂ ‰, 9 PhCH2), 7.10–8.17 (50 ç, Ï, ‡ÓÏ.). ëÔÂÍÚ
13ë-üåê: 99.1 (ë1-Ä), 100.8 (ë1-Ç), 99.5 (ë1-ë),
69.1 (ë2-ë), 78.0 (ë3-ë), 74.4 (ë4-ë), 72.3 (ë5-ë),
70.0 (ë6-ë), 165.5 (PhCO). ç‡È‰ÂÌÓ, %: ë 71.90;
H 6.38. C93H96O18F3N. Ç˚˜ËÒÎÂÌÓ, %: ë 71.02; H 6.15.

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-3,4,6-ÚË-é-·ÂÌ-
ÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-ÚË-é-
·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-ÚË-é-
·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XIV). ê‡ÒÚ‚Ó 1.65 „
(1.05 ÏÏÓÎ¸) ÚËÏ‡ÌÌÓÁË‰‡ (XIII) ‚ 20 ÏÎ åÂéç Ó·-
‡·‡Ú˚‚‡ÎË 1.0 ÏÎ 1 å MeONa ÔÓ ÏÂÚÓ‰ËÍÂ Å. äÓ-
ÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú,
10 : 1) ‚˚‰ÂÎflÎË 950 Ï„ (62%) ‡ÍˆÂÔÚÓ‡ (XIV) ‚ ‚Ë-
‰Â ·ÂÎÓÈ ÔÂÌ˚, Rf 0.50 (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 4 : 1),
[α]D = +33.4°. ëÔÂÍÚ 1ç-üåê: 4.76 (1 ç, ‰, J1,2 1.4 Éˆ,
ç1-Ä), 5.04 (1 ç, ‰, J1,2 1.2 Éˆ, ç1-Ç), 4.91 (1 ç, ‰,
J1,2 1.5 Éˆ, ç1-ë), 3.95 (ç2-ë), 3.76 (1 ç, ‰‰, J3,2 2.9 Éˆ,
J3,4 9.1 Éˆ, ç3-ë), 3.53 (ç4-ë), 3.78 (ç5-ë), 3.46
(ç6-ë), 4.31—4.70 (18 ç, ÍÎ‡ÒÚÂ ‰, 9 PhCH2),
7.00–7.25 (45 ç, Ï, ‡ÓÏ.). ëÔÂÍÚ 13ë-üåê: 98.6
(ë1-Ä), 100.6 (ë1-Ç), 101.5 (ë1-ë), 68.1 (ë2-ë),
79.0 (ë3-ë), 74.8 (ë4-ë), 71.7 (ë5-ë), 69.1 (ë6-ë).
ç‡È‰ÂÌÓ, %: ë 69.58; H 6.15. C86H92O17F3N. Ç˚˜ËÒ-
ÎÂÌÓ, %: ë 70.33; H 6.31.

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-2,3,4.6-ÚÂÚ‡-é-
·ÂÌÁÓËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-ÚË-
é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-ÚË-
é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-ÚË-
é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XVI). ÄÍˆÂÔÚÓ
(XIV) (157 Ï„, 0.107 ÏÏÓÎ¸) „ÎËÍÓÁËÎËÓ‚‡ÎË 106 Ï„
(0.161 ÏÏÓÎ¸) ·ÓÏË‰‡ (XV) ‚ 4 ÏÎ ıÎÓËÒÚÓ„Ó ÏÂÚË-
ÎÂÌ‡ ‚ ÔËÒÛÚÒÚ‚ËË 50 Ï„ MS 4Å Ë 47 Ï„
(0.118 ÏÏÓÎ¸) AgOTf ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ Ç. èÓ‰ÛÍÚ
‚˚‰ÂÎflÎË ÍÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛÓÎ–
˝ÚËÎ‡ˆÂÚ‡Ú, 10 : 1). èÓÎÛ˜ËÎË 150 Ï„ (68%) ÚÂÚ‡-
Ò‡ı‡Ë‰‡ (XVI) ‚ ‚Ë‰Â ÒËÓÔ‡, Rf 0.58 (ÚÓÎÛÓÎ–
˝ÚËÎ‡ˆÂÚ‡Ú, 4 : 1), [α]D +56.2°. ëÔÂÍÚ 1ç-üåê:
5.03 (1 ç, Û¯. Ò, ç1-Ä), 5.29 (1 ç, Û¯. Ò, ç1-Ç),
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5.40 (1 ç, Û¯. Ò, ç1-ë), 5.19 (1 ç, Û¯. Ò, ç1-D), 5.96
(1 ç, Û¯. Ò, ç2-D), 6.07 (1 H, ‰‰, J2,3 3.3 Éˆ, J3,4 10.0
Éˆ, ç3-D), 6.21 (1 H, Ú, H4-D), 4.65 (ç5-D), 4.32;
4.57 (2 H6-D), 4.47–5.01 (18 ç, ÍÎ‡ÒÚÂ ‰, 9 PhCH2),
7.10—8.16 (65 H, Ï, ‡ÓÏ.). ëÔÂÍÚ 13ë-üåê: 99.2
(ë1-Ä), 101.1 (ë1-Ç), 100.5 (ë1-ë), 99.0 (ë1-D),
70.6 (C2-D), 70.2 (C3-D), 66.9 (C4-D), 69.5 (C5-D),
62.5 (C6-D), 165.1, 165.3, 165.5, 166.1 (4 PhCO).
ç‡È‰ÂÌÓ, %: ë 70.25; H 5.67; N 0.78.
C120H118O26F3N. Ç˚˜ËÒÎÂÌÓ, %: ë 70.40; H 5.81;
N 0.68.

ùÚËÎ-4,6-‰Ë-O-·ÂÌÁËÎ-2-é-·ÂÌÁÓËÎ-1-ÚËÓ-a-D-
Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XVIII). ä ‡ÒÚ‚ÓÛ 2.4 „
(5.9 ÏÏÓÎ¸) ‰ËÓÎ‡ (XVII) ‚ 15 ÏÎ ‡ˆÂÚÓÌËÚËÎ‡
ÔË·‡‚ÎflÎË 3.2 ÏÎ (18.8 ÏÏÓÎ¸) ÏÂÚËÎÓÚÓ·ÂÌÁÓ‡Ú‡
Ë Í‡Ú‡ÎËÚË˜ÂÒÍÓÂ ÍÓÎË˜ÂÒÚ‚Ó Í‡ÏÙÓÒÛÎ¸ÙÓÍËÒÎÓ-
Ú˚. ëÏÂÒ¸ ‚˚‰ÂÊË‚‡ÎË 30 ÏËÌ, Á‡ÚÂÏ ÔË·‡‚ÎflÎË
80% ÛÍÒÛÒÌÛ˛ ÍËÒÎÓÚÛ. óÂÂÁ 10 ÏËÌ Â‡ÍˆËÓÌÌÛ˛
ÒÏÂÒ¸ ‡Á·‡‚ÎflÎË ıÎÓÓÙÓÏÓÏ, ÔÓÏ˚‚‡ÎË Ì‡-
Ò˚˘ÂÌÌ˚Ï ‡ÒÚ‚ÓÓÏ „Ë‰ÓÍ‡·ÓÌ‡Ú‡ Ì‡ÚËfl Ë
‚Ó‰ÓÈ. ê‡ÒÚ‚ÓËÚÂÎ¸ ÛÔ‡Ë‚‡ÎË, ËÁ ÓÒÚ‡ÚÍ‡ ÍÓÎÓ-
ÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 5 : 1)
‚˚‰ÂÎflÎË 1.53 „ (51%) ÒÓÂ‰ËÌÂÌËfl (XVIII), [α]D =
= +46.3°. ëÔÂÍÚ 1ç-üåê: 1.26 (3 ç, Ú, J 7.4 Éˆ,
SCH2CH3), 2.62 (2 ç, Ï, SCH2CH3), 3.73 (1 ç, ‰, J6,6'
9.9 Éˆ, ç6), 3.89 (1 ç, ‰‰, J6',5 3.6 Éˆ, ç6'), 4.01 (1 ç,
Ú, J4,5 9.5 Éˆ, ç4), 4.14 (1 ç, ‰‰, J3,2 2.9 Éˆ, J3,4 9.4 Éˆ,
ç3), 4.17 (1 ç, Ï, ç5), 4.49; 4.60; 4.69; 4.82 (4 ç, 4 ‰,
J 11.0–12.0 Éˆ, 2 PhCH2), 5.39 (2 ç, Û¯. Ò, ç1, ç2),
7.20–8.04 (15 ç, Ï, ‡ÓÏ.). ç‡È‰ÂÌÓ, %: ë 68.66;
H 6.49. C29H32O6S. Ç˚˜ËÒÎÂÌÓ, %: C 68.48; H 6.34.

ùÚËÎ-2,3,4,6-ÚÂÚ‡-é-·ÂÌÁÓËÎ-a-D-Ï‡ÌÌÓÔË‡-
ÌÓÁËÎ-(1  3)-4,6-‰Ë-O-·ÂÌÁËÎ-2-é-·ÂÌÁÓËÎ-1-
ÚËÓ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XIX). íËÓ„ÎËÍÓÁË‰
(XVIII) (135 Ï„, 0.266 ÏÏÓÎ¸) „ÎËÍÓÁËÎËÓ‚‡ÎË
263 Ï„ (0.40 ÏÏÓÎ¸) ·ÓÏË‰‡ (XV) ‚ 3 ÏÎ ıÎÓËÒÚÓ-
„Ó ÏÂÚËÎÂÌ‡ ‚ ÔËÒÛÚÒÚ‚ËË 300 Ï„ MS 4Å Ë 102 Ï„
(0.4 ÏÏÓÎ¸) AgOTf ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ Ç. èÓ‰ÛÍÚ
‚˚‰ÂÎflÎË ÍÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÔÂÚÓ-
ÎÂÈÌ˚È ˝ÙË–˝ÚËÎ‡ˆÂÚ‡Ú, 3 : 1). èÓÎÛ˜ËÎË 186 Ï„
(64%) ÒÓÂ‰ËÌÂÌËfl (XIX), ·ÂÎ‡fl ÔÂÌ‡, [α]D –17.5°.
ëÔÂÍÚ 1ç-üåê: 1.31 (3 ç, Ú, J 7.2 Éˆ, SCH2CH3),
2.67 (2 ç, Ï, SCH2CH3), 3.79 (1 ç, ‰, J6,6' 11.0 Éˆ, ç6-ë),
3.99 (1 ç, ‰‰, J6',5 3.2 Éˆ, ç6'-ë), 4.29 (1 ç, Ï, ç5-ë),
4.35 (1 ç, Ú, J4,5 9.2 Éˆ, ç4-ë), 4.38 (2 ç, Ï, ç3-ë,
ç6-Ö), 4.50 (1 ç, Ï, ç5-Ö), 4.57; 4.73; 4.77; 5.02 (4 ç,
4 ‰, J 11.5–12.0 Éˆ, 2 PhCH2), 4.60 (1 ç, ‰‰, ç6'-Ö),
5.47 (1 ç, Û¯. Ò, ç1-Ö), 5.52 (1 ç, Û¯. Ò, ç1-ë), 5.70
(1 ç, Û¯. Ò, ç2-ë), 5.80 (1 ç, Û¯. Ò, ç2-Ö), 5.82 (1 ç,
‰‰, J3,2 2.8 Éˆ, J3,4 10.1 Éˆ, ç3-Ö), 6.09 (1 ç, Ú, J4,5
9.8 Éˆ, ç4-Ö), 7.17–8.25 (35 ç, Ï, ‡ÓÏ.). ëÔÂÍÚ
13ë-üåê: 14.9 (SCH2CH3), 25.7 (SCH2CH3), 82.3
(C1-C), 74.2 (C2-C), 79.2 (C3-C), 75.0 (C4-C), 72.1
(C5-C), 68.8 (C6-C), 99.7 (C1-E), 70.2 (C2-E), 70.3
(C3-E), 66.3 (C4-E), 69.6 (C5-E), 62.7 (C6-E), 165.1,
165.4, 166.0, 166.1 (5 PhCO). ç‡È‰ÂÌÓ, %: ë 69.38;
H 5.59. C63H58O15S. Ç˚˜ËÒÎÂÌÓ, %: C 69.60; H 5.38.

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-2,3,4,6-ÚÂÚ‡-
é-·ÂÌÁÓËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  3)-4,6-
‰Ë-O-·ÂÌÁËÎ-2-é-·ÂÌÁÓËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-
(1  2)-3,4,6-ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓ-
ÁËÎ-(1  2)-3,4,6-ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡-
ÌÓÁË‰ (ïï). ÄÍˆÂÔÚÓ (IX) (84 Ï„, 0.081 ÏÏÓÎ¸)
„ÎËÍÓÁËÎËÓ‚‡ÎË 106 Ï„ (0.098 ÏÏÓÎ¸) ÚËÓ„ÎËÍÓÁË-
‰‡ (XIX) ‚ 3 ÏÎ ıÎÓËÒÚÓ„Ó ÏÂÚËÎÂÌ‡ ‚ ÔËÒÛÚÒÚ‚ËË
350 Ï„ MS 4Å, 44 Ï„ (0.0196 ÏÏÓÎ¸) NIS Ë 2.9 ÏÍÎ
(0.032 ÏÏÓÎ¸) TfOH ÔÓ ÏÂÚÓ‰ËÍÂ Ä. èÓ‰ÛÍÚ ‚˚-
‰ÂÎflÎË ÍÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛÓÎ–
˝ÚËÎ‡ˆÂÚ‡Ú, 5 : 1). èÓÎÛ˜ËÎË 109 Ï„ (65%) ÒÓÂ‰ËÌÂ-
ÌËfl (ïï), [α]D +0.45°. ëÔÂÍÚ 1ç-üåê: 4.93 (1 ç,
Û¯. Ò, ç1-Ä), 5.24 (1 ç, Û¯. Ò, ç1-Ç), 5.18 (1 ç, Û¯.
Ò, ç1-ë), 5.72 (1 ç, Û¯. Ò, ç2-ë), 4.49 (ç3-ë), 4.35
(1 ç, Ú, J 9.6 Éˆ, ç4-ë), 4.15 (ç5-ë), 3.62 (ç6-ë),
3.83 (1 ç, ‰‰, J6,6' 11.0 Éˆ, J6,5 3.2 Éˆ, ç6'-ë), 5.42 (1 ç,
Û¯. Ò, ç1-Ö), 4.41–5.04 (16 ç, ÍÎ‡ÒÚÂ ‰, 8 PhCH2),
7.00–8.25 (65 ç, Ï, ‡ÓÏ.). ëÔÂÍÚ 13ë-üåê: 99.0
(ë1-Ä), 100.8 (ë1-Ç), 99.8 (ë1-Ö), 99.3 (ë1-ë), 72.3
(ë2-ë), 78.9 (ë3-ë), 74.5 (ë4-ë), 72.2 (ë5-ë), 68.9
(ë6-ë), 165.1, 165.6, 165.8 (5 PhCO). ç‡È‰ÂÌÓ, %:
ë 70.34; H 5.83; N 0.66. C120H116O27F3N. Ç˚˜ËÒÎÂ-
ÌÓ, %: ë 69.93; H 5.67; N 0.68.

ùÚËÎ-4,6-‰Ë-O-·ÂÌÁËÎ-2,3-‰Ë-é-·ÂÌÁÓËÎ-1-ÚËÓ-
a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XXI). ä ‡ÒÚ‚ÓÛ 352 Ï„
(0.87 ÏÏÓÎ¸) ‰ËÓÎ‡ (XVII) ‚ 4 ÏÎ ÔËË‰ËÌ‡ ÔË-
·‡‚ÎflÎË 0.61 ÏÎ (5.2 ÏÏÓÎ¸) ·ÂÌÁÓËÎıÎÓË‰‡. êÂ-
‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ÔÂÂÏÂ¯Ë‚‡ÎË 50 ÏËÌ ÔË ÍÓÏ-
Ì‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ, ‡Á·‡‚ÎflÎË ıÎÓÓÙÓÏÓÏ,
ÔÓÏ˚‚‡ÎË Ì‡Ò˚˘ÂÌÌ˚Ï ‡ÒÚ‚ÓÓÏ „Ë‰ÓÍ‡·Ó-
Ì‡Ú‡ Ì‡ÚËfl Ë ‚Ó‰ÓÈ, ÛÔ‡Ë‚‡ÎË Ë 2 ‡Á‡ ÒÓÛÔ‡Ë-
‚‡ÎË Ò ÚÓÎÛÓÎÓÏ. èÓ‰ÛÍÚ ‚˚‰ÂÎflÎË ÍÓÎÓÌÓ˜ÌÓÈ
ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 10 : 1). èÓ-
ÎÛ˜ËÎË 458 Ï„ (86%) ‰Ë·ÂÌÁÓ‡Ú‡, [α]D –16.6°.
ëÔÂÍÚ 1ç-üåê: 1.34 (3 ç, Ú, J 7.3 Éˆ, ëç2ëç3),
2.70 (2 ç, Ï, ëç2ëç3), 3.80 (1 ç, ‰, J6,6' 9.9 Éˆ, ç6),
4.01 (1 ç, ‰‰, J6',5 9.9 Éˆ, ç6'), 4.38 (1 ç, Ï, ç5), 4.43
(1 ç, Ú, J4,5 9.7 Éˆ, ç4), 4.57 (2 ç, ‰, J 11.8 Éˆ,
PhCH2), 4.68 (1 ç, ‰, J 10.9 Éˆ, PhCH2), 4.80 (1 ç, ‰,
J 11.9 Éˆ, PhCH2), 5.51 (1 ç, Û¯. Ò, ç1), 5.70 (1 ç,
‰‰, J3,2 3.1 Éˆ, J3,4 8.5 Éˆ, ç3), 5.74 (1 ç, Û¯. Ò, ç2),
7.07–8.22 (20 ç, Ï, ‡ÓÏ.).

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-4,6-‰Ë-O-·ÂÌÁËÎ-
2,3-‰Ë-é-·ÂÌÁÓËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-
3,4,6-ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-
3,4,6-ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XXII).
êÂ‡ÍˆË˛ „ÎËÍÓÁËÎËÓ‚‡ÌËfl 122 Ï„ (0.118 ÏÏÓÎ¸)
‡ÍˆÂÔÚÓ‡ (IX) ÚËÓ„ÎËÍÓÁË‰ÓÏ (XXI) (108 Ï„,
0.176 ÏÏÓÎ¸) ÔÓ‚Ó‰ËÎË ‚ 3 ÏÎ ıÎÓËÒÚÓ„Ó ÏÂÚËÎÂ-
Ì‡ ‚ ÔËÒÛÚÒÚ‚ËË 250 Ï„ MS 4Å, 79 Ï„ (0.35 ÏÏÓÎ¸)
NIS Ë 3 ÏÍÎ (0.035 ÏÏÓÎ¸) TfOH ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰Ë-
ÍÂ Ä. äÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓÎÛÓÎ–
˝ÚËÎ‡ˆÂÚ‡Ú, 5 : 1) ‚˚‰ÂÎflÎË 177 Ï„ (95%) ÔÓËÁ-
‚Ó‰ÌÓ„Ó (XXII), [α]D +8.5°. ëÔÂÍÚ 1ç-üåê: 4.96
(1 ç, ‰, J1,2 1.7 Éˆ, ç1-Ä), 5.23 (1 ç, ‰, J1,2 1.6 Éˆ, ç1-
Ç), 5.17 (1 ç, ‰, J1,2 1.7 Éˆ, ç1-ë), 5.82 (1 ç, ‰‰, J2,3
3.2 Éˆ, ç2-ë), 5.84 (1 ç, ‰‰, J3,4 9.2 Éˆ, ç3-ë), 4.35
(1 ç, Ú, ç4-ë), 4.10 (ç5-ë), 3.58 (1 ç, ‰‰, J6,5 1.4 Éˆ,
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J6,6' 11.0 Éˆ, ç6-ë), 3.78 (1 ç, ‰‰, J6',5 3.2 Éˆ, ç6'-ë),
4.38–4.89 (16 ç, ÍÎ‡ÒÚÂ ‰, 8 PhCH2), 7.07–8.10
(50 ç, Ï, ‡ÓÏ.). ëÔÂÍÚ 13ë-üåê: 99.0 (ë1-Ä),
100.7 (ë1-Ç), 99.4 (ë1-ë), 70.8 (ë2-ë), 72.5 (ë3-ë),
73.2 (ë4-ë), 72.1 (ë5-ë), 68.8 (ë6-ë). ç‡È‰ÂÌÓ, %:
ë 69.82; H 6.32; N 0.88. C93H94O19F3N. Ç˚˜ËÒÎÂÌÓ,
%: ë 70.40; H 5.97; N 0.88.

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-4,6-‰Ë-O-·ÂÌÁËÎ-
a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-ÚË-é-·ÂÌÁËÎ-
a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-3,4,6-ÚË-é-·ÂÌÁËÎ-
a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XXIII). Ç ÔÓËÁ‚Ó‰ÌÓÏ
(XXII) (177 Ï„, 0.112 ÏÏÓÎ¸) Û‰‡ÎflÎË ·ÂÌÁÓËÎ¸-
Ì˚Â „ÛÔÔ˚ ‰ÂÈÒÚ‚ËÂÏ 0.2 ÏÎ 1 å MeONa ‚ 2 ÏÎ
MeOH ÔÓ ÏÂÚÓ‰ËÍÂ Å. äÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙË-
ÂÈ (ÚÓÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 3 : 1) ‚˚‰ÂÎflÎË 100 Ï„ (61%)
‰ËÓÎ‡ (XXIII), [α]D +34.7°. ëÔÂÍÚ 1ç-üåê: 4.85
(1 ç, ‰, J1,2 1.6 Éˆ, ç1-Ä), 5.12 (1 ç, ‰, J1,2 1.5 Éˆ, ç1-
Ç), 5.09 (1 ç, Û¯. Ò, ç1-ë), 3.90 (ç2-ë), 3.65 (ç3-ë),
4.24; 4.80 (16 ç, ÍÎ‡ÒÚÂ ‰, 8 PhCH2), 7.11–7.29
(40 ç, Ï, ‡ÓÏ.). ëÔÂÍÚ 13ë-üåê: 98.7 (ë1-Ä),
100.7 (ë1-Ç), 101.7 (ë1-ë). ç‡È‰ÂÌÓ, %: ë 69.28;
H 6.91; N 0.83. C79H86O17F3N. Ç˚˜ËÒÎÂÌÓ, %: ë
68.83; H 6.29; N 1.02. 

(3-íËÙÚÓ‡ˆÂÚ‡ÏË‰ÓÔÓÔËÎ)-2,3,4,6-ÚÂÚ‡-é-
·ÂÌÁÓËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  3)-[2,3,4,6-
ÚÂÚ‡-é-·ÂÌÁÓËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)]-
4,6-‰Ë-O-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-
3,4,6-ÚË-é-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-
3,4,6-O-·ÂÌÁËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XXIV). ÑËÓÎ
(XXIII) (85 Ï„, 0.058 ÏÏÓÎ¸) „ÎËÍÓÁËÎËÓ‚‡ÎË ·Ó-
ÏË‰ÓÏ (XV) (114 Ï„, 0.174 ÏÏÓÎ¸) ‚ 4 ÏÎ ıÎÓËÒÚÓ-
„Ó ÏÂÚËÎÂÌ‡ ‚ ÔËÒÛÚÒÚ‚ËË 350 Ï„ MS 4Å Ë 53 Ï„
(0.21 ÏÏÓÎ¸) AgOTf ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ Ç. èÓ-
‰ÛÍÚ ‚˚‰ÂÎflÎË ÍÓÎÓÌÓ˜ÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ (ÚÓ-
ÎÛÓÎ–˝ÚËÎ‡ˆÂÚ‡Ú, 10 : 1). èÓÎÛ˜ËÎË 126 Ï„ (85%)
ÔÂÌÚ‡Ò‡ı‡Ë‰‡ (XXIV), [α]D +5.4°. ëÔÂÍÚ 1ç-
üåê: 4.96 (1 ç, Û¯. Ò, ç1-Ä), 5.18 (1 ç, Û¯. Ò, ç1-
Ç), 5.61 (1 ç, Û¯. Ò, ç1-ë), 5.07 (1 ç, Û¯. Ò, ç1-D),
5.88 (1 ç, Û¯. Ò, ç2-D), 6.12 (1 H, ‰‰, J2,3 2.5 Éˆ, J3,4
10.3 Éˆ, ç3-D), 6.31 (1 H, Ú, J4,5 10.3 Éˆ, ç4-D), 4.97
(H5-D), 4.42; 4.70 (2 H6-D), 5.47 (1 ç, Û¯. Ò, ç1-E),
6.07 (1 ç, Û¯. Ò, ç2-E), 6.26 (1 H, ‰‰, J2,3 2.3 Éˆ, J3,4
10.4 Éˆ, ç3-E), 6.40 (1 H, Ú, J4,5 10.0 Éˆ, ç4-E), 4.80
(H5-E), 4.75 (2 H6-E), 4.37–4.93 (16 ç, ÍÎ‡ÒÚÂ ‰, 8
PhCH2), 6.80–8.20 (80 ç, Ï, ‡ÓÏ.). ëÔÂÍÚ 13ë-
üåê: 99.0 (ë1-Ä), 100.8 (ë1-Ç), 99.4 (ë1-ë), 98.2
(ë1-D), 70.8 (C2-D), 70.4 (C3-D), 66.4 (C4-D), 69.4
(C5-D), 62.7 (C6-D), 100.6 (C1-E), 70.7 (C2-E), 70.9
(C3-E), 66.3 (C4-E), 69.9 (C5-E), 62.6 (C6-E). ç‡È‰Â-
ÌÓ, %: ë 69.50; H 5.52; N 0.55. C147H138O35F3N. Ç˚-
˜ËÒÎÂÌÓ, %: ë 69.63; H 5.49; N 0.55.

é·˘‡fl ÏÂÚÓ‰ËÍ‡ Û‰‡ÎÂÌËfl Á‡˘ËÚÌ˚ı „ÛÔÔ
(ÏÂÚÓ‰ËÍ‡ É). ä ‡ÒÚ‚ÓÛ Á‡˘Ë˘ÂÌÌÓ„Ó ÓÎË„ÓÒ‡-
ı‡Ë‰‡ ‚ ÏÂÚ‡ÌÓÎÂ ÔË·‡‚ÎflÎË 20%-Ì˚È „Ë‰ÓÍ-
ÒË‰ Ô‡ÎÎ‡‰Ëfl Ì‡ Û„ÎÂ (Aldrich) ‚ ÍÓÎË˜ÂÒÚ‚Â, ‡‚-
ÌÓÏ Ï‡ÒÒÂ ‰Â·ÎÓÍËÛÂÏÓ„Ó ÓÎË„ÓÏ‡ÌÌÓÁË‰‡.
ëÏÂÒ¸ ÔÂÂÏÂ¯Ë‚‡ÎË 16 ˜ ‚ ‡ÚÏÓÒÙÂÂ ‚Ó‰ÓÓ‰‡
ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ, ÙËÎ¸ÚÓ‚‡ÎË ˜ÂÂÁ

ˆÂÎËÚ, Í‡Ú‡ÎËÁ‡ÚÓ Ú˘‡ÚÂÎ¸ÌÓ ÔÓÏ˚‚‡ÎË ÏÂÚ‡-
ÌÓÎÓÏ Ë Ó·˙Â‰ËÌÂÌÌ˚Â ÙËÎ¸Ú‡Ú˚ ÛÔ‡Ë‚‡ÎË.
ê‡ÒÚ‚Ó ÓÒÚ‡ÚÍ‡ ‚ ‚Ó‰Â Ó·‡·‡Ú˚‚‡ÎË ‡ÌËÓÌËÚÓÏ
Amberlyst A-26 (éç–) (Fluka) ‚ ÚÂ˜ÂÌËÂ 16 ̃ , ÒÏÓÎÛ
ÓÚ‰ÂÎflÎË ÙËÎ¸ÚÓ‚‡ÌËÂÏ, ÙËÎ¸Ú‡Ú ÛÔ‡Ë‚‡ÎË.
ë‚Ó·Ó‰Ì˚Â ÓÎË„ÓÒ‡ı‡Ë‰˚ (I)–(III) ‚˚‰ÂÎflÎË
„ÂÎ¸-ıÓÏ‡ÚÓ„‡ÙËÂÈ Ì‡ ÍÓÎÓÌÍÂ Ò TSK HW-40(S)
‚ ‚Ë‰Â ÛÍÒÛÒÌÓÍËÒÎ˚ı ÒÓÎÂÈ Ë ÎËÓÙËÎËÁÓ‚‡ÎË ËÁ
‚Ó‰˚.

3-ÄÏËÌÓÔÓÔËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-
a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-a-D-Ï‡ÌÌÓÔË‡-
ÌÓÁËÎ-(1  2)-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (I). èÓÎÛ-
˜ÂÌ ËÁ Á‡˘Ë˘ÂÌÌÓ„Ó ÚÂÚ‡Ò‡ı‡Ë‰‡ (XVI) ÒÓ„Î‡Ò-
ÌÓ ÏÂÚÓ‰ËÍÂ É. Ç˚ıÓ‰ 87%, [α]D +74.3°. ëÔÂÍÚ
1ç-üåê: 5.30, 5.27 (2 H, 2 c, H1-B, H1-C), 5.09 (1 H,
c, H1-A), 5.04 (1 H, c, H1-D), 4.10; 4.09 (2 H, 2 Û¯. Ò,
H2-B, H2-C), 4.07 (1 H, 2 Û¯. Ò, H2-D), 3.95 (H2-A),
3.94 (H3-B, H3-C), 3.89 (H3-C), 3.84 (H3-D), 3.62–
3.70 (H4-A, H4-B, H4-C, H4-D), 3.73–3.79 (H5-B,
H5-C, H5-D), 3.61 (H5-A), 3.72–3.79 (H6-A, H6-B,
H6-C, H6-D), 3.86–3.92 (H6'-A, H6'-B, H6'-C, H6'-D),
3.85, 3.59 (CH2O), 3.12 (2 H, Ï, CH2N), 1.97 (2 H, Ï,
CH2CH2CH2). ëÔÂÍÚ 13ë-üåê: 103.4 (C1-D, 101.8
(×2) (C1-B, C1-C), 99.4 (C1-A), 80.1, 79.9, 79.7 (C2-
A, C2-B, C2-C), 74.5, 74.4 (×2), 74.1 (C5-A, C5-B,
C5-C, C5-D), 71.5 (C3-D), 71.4, 71.2 (×3) (C2-D, C3-
A, C3-B, C3-C), 68.4, 68.3, 68.2, 68.0 (C4-A, C4-B, C4-
C, C4-D), 62.2, 62.3, 62.4 (×2) (C6-A, C6-B, C6-C, C6-
D), 66.2 (CH2O), 38.7 (CH2N), 27.8 (CH2CH2CH2).

3-ÄÏËÌÓÔÓÔËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  3)-
a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-a-D-Ï‡ÌÌÓÔË‡ÌÓ-
ÁËÎ-(1  2)-a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (II). ì‰‡ÎÂÌËÂ
Á‡˘ËÚÌ˚ı „ÛÔÔ ‚ Á‡˘Ë˘ÂÌÌÓÏ ÔÓËÁ‚Ó‰ÌÓÏ (XX)
ÔÓ‚Ó‰ËÎË ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ É; ‚ ÂÁÛÎ¸Ú‡ÚÂ ÔÓ-
ÎÛ˜ËÎË Ò‚Ó·Ó‰Ì˚È ÚÂÚ‡Ò‡ı‡Ë‰ (II) Ò ‚˚ıÓ‰ÓÏ
90%, [α]D = +57.2°. ëÔÂÍÚ 1ç-üåê: 5.26 (1 ç, Ò,
ç1-Ç), 5.12 (1 ç, Ò, ç1-Ö), 5.07 (1 ç, Ò, ç1-Ä), 5.01
(1 ç, Ò, ç1-ë), 4.20 (1 ç, Û¯. Ò, ç2-ë), 4.09 (1 ç, Û¯.
Ò, ç2-Ç), 4.05 (1 ç, Û¯. Ò, ç2-Ö), 3.93 (ç2-Ä), 3.92
(ç3-Ç, ç3-ë), 3.87 (ç3-Ä), 3.86 (ç3-Ö), 3.73 (ç4-ë),
3.66 (ç4-Ä), 3.64 (ç4-Ç), 3.62 (ç4-Ö), 3.72–3.79
(ç5-Ç, ç5-ë, ç5-Ö), 3.58 (ç5-Ä), 3.69–3.77 (ç6-Ä,
ç6-Ç, ç6-ë, ç6-Ö), 3.85—3.92 (ç6'-Ä, ç6'-Ç, ç6'-
ë, ç6'-Ö), 3.82; 3.57 (CH2O), 3.10 (2 H, Ï, CH2N),
1.97 (2 H, Ï, CH2CH2CH2). ëÔÂÍÚ 13ë-üåê: 103.3
(×2) (ë1-ë, ë1-Ö), 101.9 (ë1-Ç), 99.4 (ë1-Ä), 80.0
(ë2-Ä), 79.7 (ë2-Ç), 79.1 (ë3-ë), 74.5 (×3) (ë5-Ç, ë5-
ë, ë5-Ö), 74.1 (ë5-Ä), 71.5, 71.3, 71.2 (×2) (ë2-Ö, ë3-
Ä, ë3-Ç, ë3-Ö), 70.8 (ë2-ë), 68.3, 68.1 (×2) (ë4-Ä,
ë4-Ç, ë4-Ö), 67.4 (ë4-ë), 62.4, 62.3, 62.2 (×2) (ë6-
Ä, ë6-Ç, ë6-ë, ë6-Ö), 66.2 (CH2O), 38.6 (CH2N),
27.8 (CH2CH2CH2).

3-ÄÏËÌÓÔÓÔËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-
[a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  3)]-a-D-Ï‡ÌÌÓÔË‡ÌÓ-
ÁËÎ-(1  2)-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-a-D-
Ï‡ÌÌÓÔË‡ÌÓÁË‰ (III) ÔÓÎÛ˜ÂÌ ËÁ Á‡˘Ë˘ÂÌÌÓ„Ó
ÔÂÌÚ‡Ò‡ı‡Ë‰‡ (XXIV) ÔÓ ÏÂÚÓ‰ËÍÂ É. Ç˚ıÓ‰ 85%,
[α]D +58.8°. ëÔÂÍÚ 1ç-üåê: 5.25 (1 ç, Ò, ç1-ë),
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5.23 (1 ç, Ò, ç1-Ç), 5.15 (1 ç, Ò, ç1-Ö), 5.10 (1 ç, Ò,
ç1-D), 5.06 (1 H, c, H1-A), 4.22 (1 H, Û¯. Ò, H2-C),
4.07 (1 H, Û¯. Ò, H2-B), 4.03 (1 H, Û¯. Ò, H2-E), 3.98
(1 H, Û¯. Ò, H2-D), 3.92 (H2-A), 4.02 (H3-C), 3.90 (H3-
B), 3.85 (H3-A), 3.82 (H3-D), 3.73 (H3-E), 3.77 (H4-
C), 3.60–3.67 (H4-A, H4-B, H4-D, H4-E), 3.71–3.77
(H5-B, H5-C, H5-D), 3.65 (H5-E), 3.56 (H5-A), 3.68–
3.76 (ç6-Ä, ç6-Ç, ç6-ë, H6-D, ç6-Ö), 3.82–3.89
(ç6'-Ä, ç6'-Ç, ç6'-ë, H6'-D, ç6'-Ö), 3.82; 3.56
(CH2O), 3.09 (2 H, Ï, CH2N), 1.95 (2 H, Ï, CH2CH2CH2).
ëÔÂÍÚ 13ë-üåê: 103.3 (C1-E), 102.8 (C1-D), 101.8
(C1-B), 101.7 (C1-C), 99.3 (C1-A), 80.1 (C2-A), 79.8
(C2-B), 78.5 (C2-C), 78.3 (C3-C), 74.8, 74.6, 74.5,
74.4 (C5-B, C5-C, C5-D, C5-E), 74.0 (C5-A), 71.7,
71.5, 71.3 (×2), 71.1 (×2) (C2-D, C2-E, C3-A, C3-B,
C3-D, C3-E), 68.3; 68.1; 67.9 (×3) (C4-A, C4-B, C4-C,
C4-D, C4-E), 62.4; 62.2 (×2), 62.1 (×2) (C6-A, C6-B,
C6-C, C6-D, C6-E), 66.2 (CH2O), 38.6 (CH2N), 27.8
(CH2CH2CH2).

3-ÄÏËÌÓÔÓÔËÎ-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-
a-D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XXV) ÔÓÎÛ˜ÂÌ ËÁ ‰ËÒ‡ı‡Ë-
‰‡ (VIII) ÔÓ ÏÂÚÓ‰ËÍÂ É. Ç˚ıÓ‰ 95%, [α]D = +53°.
ëÔÂÍÚ 1ç-üåê: 5.10 (1 ç, Ò, ç1-Ä), 5.02 (1 ç, Ò, ç1-
Ç), 4.07 (1 ç, Û¯. Ò, ç2-Ç), 3.98 (1 ç, Û¯. Ò, ç2-Ä),
3.90 (ç3-Ä), 3.84 (ç3-Ç), 3.68 (ç4-Ä), 3.61 (ç4-Ç),
3.77 (ç5-Ç), 3.62 (ç5-Ä), 3.70–3.79 (ç6-Ä, ç6-Ç),
3.88–3.92 (ç6'-Ä, ç6'-Ç), 3.61, 3.85 (CH2O), 3.13 (2
H, Ï, CH2N), 1.99 (2 H, Ï, CH2CH2CH2). ëÔÂÍÚ 13ë-
üåê: 103.5 (ë1-Ç), 99.4 (ë1-Ä), 79.9 (ë2-Ä), 74.5
(ë5-Ç), 74.1 (ë5-Ä), 71.5 (ë3-Ç), 71.4 (ë3-Ä), 71.1
(ë2-Ç), 68.8 (×2) (ë4-Ä, ë4-Ç), 62.2; 62.4 (ç6-Ä, ç6-
Ç), 66.2 (CH2O), 38.7 (CH2N), 27.8 (CH2CH2CH2). 

[3-(3,4-ÑËÓÍÒÓ-2-˝ÚÓÍÒËˆËÍÎÓ·ÛÚ-1-ÂÌËÎ‡ÏË-
ÌÓ)ÔÓÔËÎ]-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-a-D-
Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XXVII). ä ‡ÒÚ‚ÓÛ 10 Ï„
(0.022 ÏÏÓÎ¸) ‰ËÒ‡ı‡Ë‰‡ (XXV) ‚ 0.8 ÏÎ 50% ‚Ó‰-
ÌÓ„Ó ˝Ú‡ÌÓÎ‡ ÔË·‡‚ÎflÎË 4 ÏÍÎ (0.027 ÏÏÓÎ¸) ‰Ë-
˝ÚËÎÒÍ‚‡‡Ú‡ (XXVI) Ë 3 ÏÍÎ ÚË˝ÚËÎ‡ÏËÌ‡, ‚˚-
‰ÂÊË‚‡ÎË ÒÏÂÒ¸ 16 ˜ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ
Ë ÛÔ‡Ë‚‡ÎË. éÒÚ‡ÚÓÍ ‡ÒÚ‚ÓflÎË ‚ ‚Ó‰Â, Ì‡ÌÓÒË-
ÎË Ì‡ Ô‡ÚÓÌ Sep-Pak ë-18, ÍÓÚÓ˚È ÔÓÏ˚‚‡ÎË
ÒÌ‡˜‡Î‡ 10 ÏÎ ‚Ó‰˚, Á‡ÚÂÏ ÔÓ‰ÛÍÚ ˝Î˛ËÓ‚‡ÎË
‚Ó‰Ì˚Ï ÏÂÚ‡ÌÓÎÓÏ ÔÓˆËflÏË ÔÓ 2 ÏÎ, Û‚ÂÎË˜Ë‚‡fl
ÍÓÌˆÂÌÚ‡ˆË˛ ÏÂÚ‡ÌÓÎ‡ ÓÚ 5 ‰Ó 20%. èÓÒÎÂ ÛÔ‡-
Ë‚‡ÌËfl ˝Î˛‡Ú‡ Ë ÔÓÒÎÂ‰Û˛˘ÂÈ ÎËÓÙËÎËÁ‡ˆËË
ÔÓÎÛ˜ËÎË 13 Ï„ (90%) ÏÓÌÓ‡ÏË‰‡ (XXVII). ëÔÂÍÚ
1ç-üåê: 1.43 (3 ç, Ï, éëç2ëç3), 1.92 (2 ç, Ï,
éëç2ëç2ëç2N), 3.60; 3.72 (2 H, 2 Ï, OCH2CH2CH2N),
3.56; 3.81 (2 H, 2 Ï, OCH2CH2CH2N), 4.70; 4.74 (2 H,
2 Í‚, J 7.2 Éˆ, OCH2CH3), 5.04; 5.06 (1 ç, 2 Ò, ç1-Ä);
Û„ÎÂ‚Ó‰Ì‡fl ˜‡ÒÚ¸ ÒÔÂÍÚ‡ Ô‡ÍÚË˜ÂÒÍË ÌÂ ÓÚÎË˜‡-
Î‡Ò¸ ÓÚ ÒÔÂÍÚ‡ ËÒıÓ‰ÌÓ„Ó 3-‡ÏËÌÓÔÓÔËÎ„ÎËÍÓ-
ÁË‰‡ (XXV), Á‡ ËÒÍÎ˛˜ÂÌËÂÏ ÒË„Ì‡Î‡ ç1-Ä.
ëÔÂÍÚ 13ë-üåê: 16.0, 16.3 (1 C, OCH2CH3), 30.3; 30.4
(1 C, OCH2CH2CH2N), 43.1; 43.2 (1 C, OCH2CH2CH2N),
66.1; 66.2 (1 C, OCH2CH2CH2N), 71.9 (1 C, OCH2CH3),
174.7 (ˆËÍÎÓ·ÛÚÂÌ‰ËÓÌ); Û„ÎÂ‚Ó‰Ì‡fl ˜‡ÒÚ¸ ÒÔÂÍ-
Ú‡ Ô‡ÍÚË˜ÂÒÍË ÌÂ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÒÔÂÍÚ‡ ËÒıÓ‰-
ÌÓ„Ó 3-‡ÏËÌÓÔÓÔËÎ„ÎËÍÓÁË‰‡ (XXV).

äÓÌ˙˛„‡Ú ‰ËÒ‡ı‡Ë‰‡ Ò ÅëÄ (XXVIII). ê‡Ò-
Ú‚Ó 4 Ï„ (7.6 ÏÍÏÓÎ¸) ÏÓÌÓ‡ÏË‰‡ (XXVII) Ë 25 Ï„
(0.37 ÏÍÏÓÎ¸) ÅëÄ ‚ 6 ÏÎ ·ÛÙÂÌÓ„Ó ‡ÒÚ‚Ó‡ Ò
pH 9 (250 ÏÎ ‚Ó‰˚, 8.8 „ KHCO3, 6.7 „ Na2B4O7 ·
· 10H2O) ‚˚‰ÂÊË‚‡ÎË 3 ÒÛÚ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ-
‡ÚÛÂ. äÓÌ˙˛„‡Ú ‚˚‰ÂÎflÎË „ÂÎ¸-ıÓÏ‡ÚÓ„‡ÙË-
ÂÈ ‚ ‚Ó‰Â Ì‡ ÍÓÎÓÌÍÂ Ò ÒÂÙ‡‰ÂÍÒÓÏ G-15 Ë ÎËÓÙË-
ÎËÁÓ‚‡ÎË ËÁ ‚Ó‰˚. èÓÎÛ˜ËÎË 17 Ï„ (59%) ÍÓÌ˙˛„‡-
Ú‡ (XXVIII). å‡ÒÒ-ÒÔÂÍÚ MALDI-TOF ÒÏ. ËÒ. 2.

[3-(3,4-ÑËÓÍÒÓ-2-˝ÚÓÍÒËˆËÍÎÓ·ÛÚ-1-ÂÌËÎ‡ÏË-
ÌÓ)ÔÓÔËÎ]-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-[a-
D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  3)]-a-D-Ï‡ÌÌÓÔË‡-
ÌÓÁËÎ-(1  2)-a-D-Ï‡ÌÌÓÔË‡ÌÓÁËÎ-(1  2)-a-
D-Ï‡ÌÌÓÔË‡ÌÓÁË‰ (XXIX). ä ‡ÒÚ‚ÓÛ 9.8 Ï„
(0.011 ÏÏÓÎ¸) ÔÂÌÚ‡Ò‡ı‡Ë‰‡ (III) ‚ 1 ÏÎ 50%-ÌÓ„Ó
‚Ó‰ÌÓ„Ó ˝Ú‡ÌÓÎ‡ ÔË·‡‚ÎflÎË 4 ÏÍÎ (0.027 ÏÏÓÎ¸)
‰Ë˝ÚËÎÒÍ‚‡‡Ú‡ (XXVI) Ë ÔÓÎÛ˜ÂÌÌÛ˛ ÒÏÂÒ¸ ‚˚-
‰ÂÊË‚‡ÎË 16 ˜ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ. á‡-
ÚÂÏ ÔË·‡‚ÎflÎË 3 ÏÍÎ ÚË˝ÚËÎ‡ÏËÌ‡ Ë ˜ÂÂÁ 5 ˜
‡ÒÚ‚ÓËÚÂÎ¸ ÛÔ‡Ë‚‡ÎË. éÒÚ‡ÚÓÍ ‡ÒÚ‚ÓflÎË ‚ 2 ÏÎ
‚Ó‰˚, ‡ÒÚ‚Ó Ì‡ÌÓÒËÎË Ì‡ Ô‡ÚÓÌ Sep-Pak ë-18,
ÍÓÚÓ˚È ÒÌ‡˜‡Î‡ ÔÓÏ˚‚‡ÎË 10 ÏÎ ‚Ó‰˚, Á‡ÚÂÏ
ÔÓ‰ÛÍÚ ˝Î˛ËÓ‚‡ÎË „‡‰ËÂÌÚÓÏ ÏÂÚ‡ÌÓÎ‡ ‚ ‚Ó‰Â
(5%  20%). ùÎ˛‡Ú ÛÔ‡Ë‚‡ÎË, ÓÒÚ‡ÚÓÍ ÎËÓÙË-
ÎËÁÓ‚‡ÎË ËÁ ‚Ó‰˚ Ë ÔÓÎÛ˜ËÎË 9.3 Ï„ (84%) ‡‰‰ÛÍÚ‡
(XXIX), [α]D +45.0°. ëÔÂÍÚ 1ç-üåê: 1.44 (3 ç, Ï,
éëç2ëç3), 1.92 (2 ç, Ï, éëç2ëç2ëç2N), 3.52;
3.73 (2 H, 2 Ï, OCH2CH2Cç2N), 3.57; 3.81 (2 H, 2 Ï,
OCç2CH2CH2N), 4.71; 4.75 (2 H, 2 Í‚, J 7.0 Éˆ,
OCç2CH3), 5.02; 5.04 (1 ç, 2 Ò, ç1-Ä); Û„ÎÂ‚Ó‰Ì‡fl
˜‡ÒÚ¸ ÒÔÂÍÚ‡ Ô‡ÍÚË˜ÂÒÍË ÌÂ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÒÔÂÍ-
Ú‡ ËÒıÓ‰ÌÓ„Ó 3-‡ÏËÌÓÔÓÔËÎ„ÎËÍÓÁË‰‡ (III), Á‡ ËÒ-
ÍÎ˛˜ÂÌËÂÏ ÒË„Ì‡Î‡ ç1-Ä. ëÔÂÍÚ 13ë-üåê: 16.4,
16.5 (1 C, OCH2CH3), 30.5, 30.7 (1 C, OCH2CH2CH2N),
43.0; 43.2 (1 C, OCH2CH2CH2N), 66.2; 66.3 (1 C,
OCH2CH2CH2N), 71.9; 72.0 (1 C, OCH2CH3), 99.5;
99.6 (1 C, C1-A), 174.7; 178.3; 184.5; 190.3 (ˆËÍÎÓ·Û-
ÚÂÌ‰ËÓÌ); Û„ÎÂ‚Ó‰Ì‡fl ˜‡ÒÚ¸ ÒÔÂÍÚ‡ Ô‡ÍÚË˜ÂÒÍË
ÌÂ ÓÚÎË˜‡Î‡Ò¸ ÓÚ ÒÔÂÍÚ‡ ËÒıÓ‰ÌÓ„Ó 3-‡ÏËÌÓÔÓ-
ÔËÎ„ÎËÍÓÁË‰‡ (III), Á‡ ËÒÍÎ˛˜ÂÌËÂÏ ÒË„Ì‡Î‡ ë1-Ä.

äÓÌ˙˛„‡Ú ÔÂÌÚ‡Ò‡ı‡Ë‰‡ Ò ÅëÄ (XXX). ê‡Ò-
Ú‚Ó 4.5 Ï„ (4.5 ÏÍÏÓÎ¸) ÔÓËÁ‚Ó‰ÌÓ„Ó (XXIX) Ë
15.2 Ï„ ÅëÄ ‚ 3 ÏÎ ·ÛÙÂÌÓ„Ó ‡ÒÚ‚Ó‡ (pH 9) ‚˚-
‰ÂÊË‚‡ÎË 2 ÒÛÚ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ.
äÓÌ˙˛„‡Ú ‚˚‰ÂÎflÎË „ÂÎ¸-ıÓÏ‡ÚÓ„‡ÙËÂÈ Ì‡ ÍÓ-
ÎÓÌÍÂ Ò ÒÂÙ‡‰ÂÍÒÓÏ G-15 ‚ ‚Ó‰Â Ë ÎËÓÙËÎËÁÓ‚‡ÎË.
èÓÎÛ˜ËÎË 9 Ï„ (46%) ÍÓÌ˙˛„‡Ú‡ (XXX). å‡ÒÒ-
ÒÔÂÍÚ MALDI-TOF ÒÏ. ËÒ. 2.

ÅãÄÉéÑÄêçéëíà

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êÓÒÒËÈÒÍÓ„Ó ÙÓÌ‰‡ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡-
ÌËÈ („‡ÌÚ ‹ 05-03-08107). Ä‚ÚÓ˚ ·Î‡„Ó‰‡Ì˚
Ä.Ä. É‡˜Â‚Û Á‡ Ò˙ÂÏÍÛ ÒÔÂÍÚÓ‚ üåê Ë à.û. íÓ-
ÓÔ˚„ËÌÛ Á‡ Ò˙ÂÏÍÛ Ï‡ÒÒ-ÒÔÂÍÚÓ‚ MALDI-TOF.

9
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Synthesis of Oligosaccharide Fragments of Mannan

from Candida albicans Cell Wall and Their BSA Conjugates

A. A. Karelina, Y. E. Tsvetkova, G. Koganb, S. Bystrickyb, and N. E. Nifantieva, # 
# Phone/fax: +7 (495) 135-8784; e-mail: nen@ioc.ac.ru

a Zelinsky Institute of Organic Chemistry, Russian Academy of Sciences, Leninskii pr. 47, Moscow, 119991 Russia
b Institute of Chemistry, Slovak Academy of Sciences, Dúbravská cesta 9, 842 38 Bratislava, Slovakia

3-Aminopropyl glycosides of α-D-mannopyranosyl-(1  2)-α-D-mannopyranosyl-(1  2)-α-D-mannopyra-
nosyl-(1  2)-α-D-mannopyranose, α-D-mannopyranosyl-(1  3)-α-D-mannopyranosyl-(1  2)-α-D-
mannopyranosyl-(1  2)-α-D-mannopyranose, and α-D-mannopyranosyl-(1  2)-[α-D-mannopyranosyl-
(1  3)]-α-D-mannopyranosyl-(1  2)-α-D-mannopyranosyl-(1  2)-α-D-mannopyranose were efficient-
ly synthesized starting from ethyl 2-O-acetyl(benzoyl)-3,4,6-tri-O-benzyl-1-thio-α-D-mannopyranoside, ethyl 4,6-
di-O-benzyl-2-O-benzoyl-1-thio-α-D-mannopyranoside, ethyl 4,6-di-O-benzyl-2,3-di-O-benzoyl-1-thio-α-D-man-
nopyranoside, and 2,3,4,6-tetra-O-benzoyl-α-D-mannopyranosyl bromide. The oligosaccharide chains synthesized
correspond to the three structural types of side chains of mannan from Candida albicans cell wall. A conjugate of the
third pentasaccharide with bovine serum albumin was prepared using the squarate method. The English version of
the paper: Russian Journal of Bioorganic Chemistry, 2007, vol. 33, no. 1; see also http://www.maik.ru

Key words: Candida albicans, mannan, neoglycoconjugates, oligomannosides, synthesis


