
Cameron McConnell
Professor S.-Y. Liu
05/26/16

Nineteen-Step Total Synthesis of (+)-Phorbol 
Shuhei Kawamura1, Hang Chu1, Jakob Felding2, Phil S. Baran1*

1Department of Chemistry, The Scripps Research Institute, La Jolla, California, USA. 2Front End Innovation, LEO Pharma A/S Industriparken 55, Ballerup, Denmark.

Introduction

Phorbol belongs to a class of natural products known as tigliane diterpenes, which have shown promise in medicinal applications 
such as immunomodulatory, anti-viral, and anti-cancer applications. Most notably in this class of compounds, phorbol 12-myristate 
13-acetate is in phase II clinical trials for treatment of actue myeloid leukaemia. Structural analogs of phorbol have demonstrated 
anti-cancer activity, however synthetic access to this family of compounds remains limited. The authors sought to address the 
synthetic challenges posed by phorbol not by designing new synthetic methods, but rather through careful analysis and employing 
synthetic methods developed decades ago. The unusual placement of two oxygen atoms at carbons 12 and 13 provide a 
significant challenge for synthetic chemists which has stymied efforts spanning 40 years. Previous syntheses of phorbol have 
required 40-52 steps and none were enantioselective. The authors report a concise 19 step, enantiospecific total synthesis of 1 
from readily available (+)-3-carene.

Nature 2016, 532 (7597), 90-93.
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TFDO Oxidation, Elimination
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