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Synthetic studies and SAR of the structurally complex indole diterpenes showing stro
ng insecticidal activities
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Indole diterpenes are known to possess intriguing biological activity such as ins
ecticidal, mito-inhibitory, and anti-MRSA activities. Therefore, synthetic studies and chemical supply of
these compounds could solve the mechanism of action and contribute to development of various biolo?y such
as chemical ecology, cell biology, medicinal science. But, it was difficult to synthesis this family of na
tural products due to their complex structures. In this study, we have developed an efficient method to c
onstruct the indole diterpine framework and achieved total synthesis of paspalinine, a tremorgenic alkaloi
d, and lecanindole D, a progesterone receptor agonist.
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Scheme 1. Synthetin Plan for Construction of the Indole
Diterpine Framework (A-E Ring System)
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Scheme 2. Constructlon of the C Ring

and a) glycol CPTS, toluene, reflux, 44%, (88%
brsm); b) LDA, HMPA, THF, -78 °C to rt then aq. HCl/acetone, 0 °C, 68%; c) Cs,CO3,
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Scheme 4. Formation of the Indole Ring
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Scheme 5. Construction of the FG Ring

Reagents and conditions; a) KOt-Bu, AllocCl, THF, 40 °C; b) Pd(PPhj),,
PPh;, DME, rt, then DBU 72% (2 steps); c) Grubbs-Il, 2-methyl-3-
butene-2-ol, CH,Cl,, reflux, 78%; d) AD-mix 8, NaHCOj, +-BuOH/water,
15 °C; e) CPTS, MeOH, 5 °C, 31% (2 steps, 28/28'=4:1); f) DMP, NaHCO3,
CH,Cly, 1t, 71%; g) SiO,, 90-100 °C under vacuum, 71%.
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Scheme 6. Completion of the Total Synthesis of Paspalinine (1)
Reagents and conditions; a) KHMDS, PhSeCl, THF, —78 °C, then NaHCOs3,
H,0,, rt, 57%; b) SiO,, 90—110 "C under vacuum, 67%
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Scheme 8. Synthesis of Antibiotic Alkaloid Aurachins C,D & L
Reagents and conditions; a) NaH, farnesyl bromide, HMPA, THF, 0 to 60 °C
(52%, 69% based on recovered 7); b) Zn dust, NH,CI, EtOH/H,0 (1:1), 80 °C
(46%); c) Fe dust, 6 M HCI, EtOH, 90 °C (63%); d) farnesal, piperidine,
toluene, rt to 60 °C, (39%); €) Zn dust, NH,CI, EtOH/H,0 (1:1), 80 "C (29%);
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