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S1. Isolation and taxonomy of Metarhizium anisopliae FKI-7223 
  The fungal strain FKI-7223 isolated from a soil around root of Angelica keiskei 
collected in Niijima, Izu Islands, Tokyo, Japan. This strain was identified with genus 
Metarhizium by producing branched conidiophores, with apices of branches bearing one 
to several phialides, and producing conidial chains. The ITS sequence of FKI-7223 was 
compared to sequences in the GenBank database by BLASTN 2.11.0 analysis (Stephen 
et al. 1997). The sequence of FKI-7223 was 99.8% similar to the sequence of AESEF 
7487 (ex-type of Metarhizium anisopliae, GenBank accession number NR_132017). 
The producing strain FKI-7223 was assigned to the genus Metarhizium based on its 
morphology and sequence analysis. 
 
Reference 
Stephen F. Altschul, Thomas L. Madden, Alejandro A. Schäffer, Jinghui Zhang, Zheng 
Zhang, Webb Miller, and David J. Lipman (1997), "Gapped BLAST and PSI-BLAST: a 
new generation of protein database search programs", Nucleic Acids Res. 
25:3389-3402. 
 
Scheme S1. Fermentation and isolation of diatretol (1) from Metarhizium anisopliae 
FKI-7223 

 

Metarhizium anisopliae FKI-7223
(100 mL/500 mL-Erlenmeyer flasks x 40)

Added EtOH

50% EtOH extract (8 L)
Removed EtOH in vacuo
ODS open chromatography 
Eluted with 0, 20, 40, 60 and 100% CH3CN 

40% CH3CN fraction (500 ml)

40+60% MeOH fraction (150 ml)

Removed CH3CN in vacuo
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Eluted with 0, 20, 40, 60 and 100% MeOH

Diatretol
(1)

[11 mg]

Lyophilized

HPLC
Column: PEGASIL ODS SP100 (10 ø× 250 mm)
Solvent: 18% CH3CN
Flow rate: 4 ml/min
Detection: UV at 210 nm

Lyophilized

Removed MeOH in vacuo
ODS open chromatography 
Eluted with 0, 20, 40, 60 80 and 100% MeOH
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Metarhizium anisopliae FKI-7223
(100 mL/500 mL-Erlenmeyer flasks x 50)

Centrifuged (3,000 rpm, 10 min)
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20+30% CH3CN fraction (1 L)

EtOAc extract (450 mg)

Removed CH3CN in vacuo
Extracted with EtOAc 
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Washed with Hexane
Washed with CHCI3 and MeOH
Re-crystalized in MeOH
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Scheme S2. Preparation of lepistamide A (2), lepistamide B (3), and megasporizine (4), 
from diatretol (1) 

 
 

 
 
Scheme S3. Preparation of albonoursin (5) from diatretol (1) 
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7 mL/min, UV 210 nm
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Fig. S1. Structures of naturally occurring a, a’-dioxo-diketopiperazines 
 

 

 
Fig. S2. In vitro antimalarial activity of diatretol (1) 
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