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Introduction

marine bryozoan bugula neritina

⭏⢙⍫性

1. 有效Ⲵ抗㛯ⱔ⍫性
2. 免⯛增强⍫性
3. 䈡导ケ䀖发㛢
4. ▌在ⲴHIV䈳制⍫性
5. 有⳺于中仾后䚇⯷Ⲵ⋫⯇
6. 修复㹰㝁屏䳌
7. 㳻ⲭ◰䞦C◰动剂



Retrosynthetic Analysis

Tetrahedron Lett. 1998, 39, 7349-7352.Tetrahedron Lett. 1993, 34, 4981-4984.



Context

1. Synthesis of the C10-C16 Fragment
2. More Details of Name Reactions 
3. Mechanisms of Main Conversions.



Synthesis of the C10-C16 Fragment 
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Synthesis of the C10-C16 Fragment 
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Felkin-Anh¶V RXle and Cram¶V ChelaWing Rule 

J. Am. Chem. Soc. 1952, 74 (23), 5828–5835. 

具有儈䘹择性Ⲵ㔃构⢩异性⴨互作⭘Ⲵ分子Ⲵ开发和使⭘

Cram 㿴则：
为了䀓䟺和亴⍻亲Ṩ䈅剂对Į-手性䟋加成Ⲵ・体䘹择性
⁑型⢩⛩：
1. Į-手性⻣上带有“RL，RM，RS”三个基团， 在㓭曼投影

式中RL与㗠基处于对位交叉式。
2. Nu-从オ䰤位䱫更小ⲴRS一侧䘋攻。

Cram ⁑型：
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Felkin-Anh¶V RXle and Cram¶V ChelaWing Rule 
Felkin-Anh ⁑型㿴则：
为了䀓䟺和亴⍻亲Ṩ䈅剂对Į-手性䟋䞞加成Ⲵ・体䘹择性
⁑型⢩⛩：
1. 俆先⭫出㓭曼投影式Ⲵ反应构型
2. RL与㗠基处于垂ⴤ交叉式。
3. Nu-从オ䰤位䱫更小ⲴRS一侧䘋攻。
4. Nu-从BurgiíDunitz 䖘䚃（107o）䘋攻。

Felkin-Anh ⁑型：

Tetrahedron Lett. 1968, 9 (18), 2199–2204
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Felkin-Anh¶V RXle and Cram¶V ChelaWing Rule 
Cram 㷟合㿴则：
Į-手性⻣上带有好Ⲵ㷟合基团（N, O, S），䴰㾱好Ⲵ㷟合䠁
属（TiCl4, RMgBr, MgCl2, ZnCl2）
⁑型⢩⛩：
1. 俆先⭫出㓭曼投影式Ⲵ反应构型
2. 㷟合基团（N, O, S）与㗠基处于䟽叠交叉式。
3. Nu-从オ䰤位䱫更小ⲴRS一侧䘋攻。

Cram 㷟合⁑型：

J. Am. Chem. Soc. 1952, 74 (23), 5828–5835. 
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Synthesis of the C5-C9 Fragment 



Synthesis of the C5-C9 Fragment 



Collins Oxidation

� 䬜化合⢙、⢩别是六价Ⲵ䬜∂性⢩别强、所以反应中以及反应后Ⲵ处⨶⢩别䴰㾱⌘意

Oxidation of Alcohols to Aldehydes and Ketones. Tojo., Fernández. Springer Berlin, 2006, 1-97.

Mechanism

≟䬜䞨吡啶ⴀ䟽䬜䞨吡啶嗡ⴀ三≗化䬜二吡啶



Wittig Olefination Reaction
Formation of ylid

strong electron-
withdrawing group

pKa ~ 18-20 (R = alkyl, H)

base = LDA, PhLi, BuLi, NaH，NHMDS

Mechanism

G. Wittig., U. Schöllkopf. Chem. Ber.1954, 87, 1318. 



Wittig Olefination Reaction

Jonathan Clayden. Organic Chemistry, chapter 31



DIBAL-H

� Reduction Of Esters To Aldehydes 
� Reduction Of Ketones And Aldehydes To Alcohols
� Reduction Of Nitriles To Imines 

(And Subsequent Hydrolysis To Aldehydes)

Reduction of ester



Sharpless Asymmetric Epoxidation

Katsuki, T., Sharpless, K. B. The first practical method for asymmetric epoxidation. J. Am. Chem. Soc. 1980, 102, 5974-5976

反应⢩⛩：
1. 只䘲⭘于✟丙䞷，因为㗏基Ⲵ存在是必享Ⲵ。
2. 在其它✟⛳存在时，✟丙䞷㜭够儈化学䘹择
性地发⭏不对〠⧟≗化。
3. 不对〠⧟≗化䗷〻完全⭡䈅剂控制：对于同

一✟丙䞷底⢙，左旋和右旋䞂⸣䞨䞟所得到Ⲵ
⧟≗产⢙构型完全⴨反，具有䶎常好Ⲵ䶒䘹择
性。将✟丙䞷Ⲵ㗏基朝右放㖞于平䶒上，D-䞂
⸣䞨䞟形成Ⲵ⧟≗在平䶒上方，L-䞂⸣䞨䞟催
化得到Ⲵ⧟≗在平䶒Ⲵ下方。（无一例外）



Sharpless Asymmetric Epoxidation

I

II

IIIIV

V



Red-Al

Red-Al, Sodium bis(2-methoxyethoxy)aluminumhydride

二≒（双-2-⭢≗基乙≗基）䬍䞨䫐



Red-Al

Red-Al, Sodium bis(2-methoxyethoxy)aluminumhydride

二≒（双-2-⭢≗基乙≗基）䬍䞨䫐



H2 Pd/C Debenzylation 



Swern Oxidation

Mechanism



Summary

1. Synthesis of the C5-C9 Fragment
2. Collins Oxidation
3. Wittig Olefination
4. DIBAL-H/Red-Al
5. Sharpless Asymmetric Epoxidation
6. H2 Pd/C Debenzylation
7. Swern Oxidation



Retrosynthetic Analysis



Synthetic Route: Synthesis of Fragment 3



Synthetic Route: Synthesis of Fragment 4



Synthetic Route: Synthesis of Intermediate 2



Synthetic Route: Synthesis of Intermediate 1



Synthetic Route: Synthesis of Intermediate 1



Synthetic Route: Synthesis of Bryostatin 3



Synthetic Route: Synthesis of Bryostatin 3



Summary

1. A concise total synthesis of bryostatin 3 
2. It used 22 steps in the longest linear sequence and 31 

total steps 
3. A highly convergent synthetic plan
4. A highly atom-economical and chemoselective 

transformations 
5. Allowing for structure-activity-relationship (SAR) 

studies.



Sharpless AD



Wittig and Stork Wittig 



Sonogashira coupling

the artical case



Propargylation of Aldehydes 

the artical case



ipso-brominaton 



Alkyne/Alkyne Coupling




