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• As a matter of fact, it is the major active ingredient of Rabdosia rubescens, an over-

the-counter anti-inflammatory herbal medicine commonly available in China.

• Furthermore, recent researches have also piqued interest in the potential of 2 in the 

area of neuroprotection and neurodegenerative diseases.

• In terms of the mechanism-ofaction studies, a number of target proteins have been 

identified to react with the α-methylene cyclopentanone unit of 2 .

• Although semisynthesis of oridonin has been achieved and significant progress has 

been made in the chemical synthesis of ent-kaurenoids with high oxidation level, 

oridonin (2) still presents a daunting task for total synthesis, inviting the development 

of new and effective synthetic strategies given its unique structural features.



Figure 1. (-)-Oridonin (2) and its retrosynthetic analysis.





Reagents and conditions: (a) PBr3, DMF, CHCl3, 0 to 70 ℃, 60%; (b) NaHPO4, H2O2, 

NaClO2, CH3CN/H3O, 0 to 30 ℃ ; (c) K2CO3, CH3I, DMF, rt, 67% (2 steps); (d) CrO3, 

AcOH, Ac2O, DCM, rt, 45%, 67% brsm; (e) (S)-oxazaborolidine (0.60 equiv), BH3·SMe3

(1.6 equiv), THF, 0 ℃, then 18, -40 ℃, 85%; (f) NaH, BnBr, THF, 30 ℃, 67%; 







(g) ICl, diglyme, HFIP, 40 ℃, 73%; (h) Pd(MeCN)2C2(0.1 equiv), TMSCH2ZnBr, 

DMF, 45 ℃, 76%; (i) NaHMDS, diglyme, then Comins’ reagent, t-BuOMe, -78 ℃; (j) 

Pd(OAc)2 (0.12 equiv), PPh3(0.24 equiv), CO, Et3N, DMF/MeOH, 45 ℃, 63% (2 

steps); (k) CH3NHOCH3·HCl, n-BuLi, THF, -78 ℃; (l) DIBAL-H, THF, -78 ℃, 70% 

(2 steps).
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The decarbonylation of aldehydes can

be explained in the same way. Instead

of acyl halides, aldehydes undergo the

oxidative addition and the whole

process can be expressed by replacing

the chlorine atom with hydrogen in

the mechanism shown for acyl halides.



•四氧化钌（RuO4）是一种反磁性的、正四面体构型的钌化合物。正如理论预测

的那样，它是对称的非极性分子，但很不稳定。现在的使用方法是使用催化量的
四氧化钌，或者向乙腈、水和四氯化碳的溶剂中添加高碘酸钠（作用是氧化三
氯化钌）使它循环再生，大大减少了四氧化钌的使用量。

因为四氧化钌很贵，所以往往使用催化量的前体和便宜的再氧化剂在体系中形成
Ru(VIII)的方法。溶剂的话经常使用不与反应试剂反应的四氯化碳。另外，四氧

化钌会与醚类溶剂剧烈反应。如果底物能跟氧化剂配位的话，氧化剂就会失活。
但是可以利用添加配位性混合溶剂比如乙腈的方法来防止。综上所述、
RuCl3(cat.)-NaIO4/CH3CN-CCl4-H2O 二相体系是用的最多的。
反应机理
首先溶解在有机相中的RuO4不断地被消耗生成水溶性的RuO2转移到水层中。再
在水层中被再氧化剂氧化生成RuO4回到有机相中。按照此种方法进行的催化氧
化反应。
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