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PROBLEM 32  

[SUPPL Problem 32 # 1] 

 

In Perspective 

The construction of chemical complexity from simple starting materials has been 

reviewed repeatedly in TAPSOC to underscore not only a strong current trend in 

organic chemistry developments but also its importance as a source of novel and 

challenging reaction mechanisms. Once created, however, complex molecules find ways 

to alter or even increase further their framework complexity to new highs. The reaction 

of Scheme 32.1 (TAPSOC) is one such case, an amazing one.  

 

 

 

 

 

 

 

 

 

  

 

Their impact in mammary cancer treatment (about 2 g of purified taxol is required for a 

full treatment) has forwarded tremendously research seeking the synthesis of taxol 

analogs to save medical treatment costs, expand and diversify their pharmaceutical 

potential and spare slow growing yews.  

 

Extensive libraries have been developed in search of potentiated antineoplastic 

activity  [4]. These efforts have been crowned with the widespread use of selected 

 

Arabic compound numbers in TAPSOC, 

Roman numerals in Supplementary material 

 

Compound 1 belongs to the taxane family 

of anti tumor materials [1]. These 

compounds are extracted from the Pacific 

yew tree inner bark (Taxus brevifolia), 

wild or cultivated [2]. Only 0.01 – 0.03% 

of the collected dry phloem is taxol. 

Certain plant endophytic fungi, Taxus cell 

cultures are being explored as alternative 

sources since the poor yields from yew 

would prompt its extinction [3]. 
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taxanes in chemotherapy nowadays (e.g. Paclitaxel). Their complex scaffold, 

punctuated by a small anti-Bredt bridge, is compounded with a host of substituents and 

the oxetane ring that cause considerable steric strain, particularly in the southern 

section.  

 

Even though the elevated functional density opens various roads of predictable 

reactivity, the 1 → 2 transformation in 40% yield came as a surprise to taxane experts 

like Prof. Giovanni Appendino and collaborators at the University of Torino, Italy. 

Additionally, small changes in the location of protective groups gave other well 

characterized products under the same conditions which widened the scope of taxanes 

accessible through synthesis. 
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Of importance to this mechanism is the 

3D structure of 1 (TAPSOC Scheme 32.1). A 

static 3D stick model rendering (Figure 

SP32.1.1 at right) is perhaps insufficient. You 

are welcome to download this structure (go to 

Problem 32 menu, click on <taxane 1.mol> file) 

and play with it in your server using, among 

other readers, Jmol freeware: 

 [jmol.sourceforge.net/] 

 

 

FIGURE 32.1.1 


