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Studies on Strigolactone Based on Synthetic Organic Chemistry

Hirosato Takikawa*

In the field of plant science, strigolactones (SLs) are one of the groups of compounds that have
received the most attention in recent years. The first SL, strigol, was introduced to the world of
natural product chemistry in 1966. For the next 40 years, SLs have been recognized as seed germi-
nation stimulants for root parasitic weeds. However, this situation has changed drastically in the
past 15 years, as SLs were reported to be signaling substances in arbuscular mycorrhizal
symbiosis in 2005 and a new class of plant hormones regulating shoot branching in 2008. Since
then, attention to SL has increased dramatically, and SL-related research has been progressing
rapidly. However, while there are many review articles written from the perspective of plant
science, there are very few written from the perspective of synthetic organic chemistry. Therefore,
in this paper, I would like to review the history of SL research and introduce SL research from the
viewpoint of synthetic organic chemistry, focusing on my own research. In addition to the
synthetic studies on natural SLs, the application of artificial SL analogs for the control of root
parasitic weeds and attempts to help elucidate the biosynthetic pathway of SLs are also presented.
Key words: strigolactone, natural product synthesis, germination stimulant, rhizosphere semio-

chemical, phytohormone, suicidal germination, biosynthetic pathway
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Fig. 1 Structures of SLs.
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Fig. 2 Structural overview of canonical SL and typical
synthetic strategy for it.
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Scheme 1 Synthesis of solanacol.
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Scheme 2 Synthesis of sorgomol.
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Fig. 4 Structures of 1st generation analogs and the believed
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Fig. 6 Biosynthesis of SLs.
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Fig. 7 Possible mechanisms of BC-ring formation.
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Table 1 Studies on the acid-mediated BC-ring formation.

Entry Acid (eq.); Solvent; Temp.; Time Yield (%)”
1 AcOH (>100); CH,Cl;; 0 °C tort; 4 h N.R.
2 TFA (0.3); CHyCly; rt; 3 h N.R.
3 TFA (30); CH,CL; 0°Ctort; 3 h 22-28
4 p-TsOH (0.1); CH,Cl;; 0°Ctort; 1 h trace
5 p-TsOH (0.3); CH,Cly; 0 °C to rt; 3 h 18
6 p-TsOH (1.0); CH,Cly; 0 °C to rt; 3 h 22
7 TESOT{ (5.0); CH,Cl; 0°Ctort; I h Decomp.

“ Combined yield of 4DO/5DS and their region isomers.
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Fig. 8 Plausible orobanchol biosynthesis.
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