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 Fact sheet
• 2,5-diketopiperazine (DKP) is the smallest cyclopeptide alkaloid, usually made by     

cyclization of  two amino acids, isolated from microorganism.1,2

• Post-oxidative transformations lead to high chemical diversity and therefore diverse 

interesting biological activities: antibacterial, antifungal, anticancer, anti-inflammatory…3

• Examples: 

 Intermediate scaffold installations

• Gliocladride DKPs

❖ Inspiration from nature

Oxidative late-stage functionalization

✓ Screening of the oxidation toolbox for 2 DKP scaffolds

✓ Encouraging results with DDQ
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Biomimetic oxidative strategies and alternative route for the 

synthesis of diketopiperazine natural products
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Our goal: 

Biosynthesis

• Quinazoline-DKPs

• Chemical oxidations

The oxidation box

Peroxides: mCPBA, DMDO, H2O2/NaOH, oxone,

Transition metal catalysts: VO(acac)2 /TBHP, FeCl3/O2,

FeCl3/porphyrin/O2

Photo-induced oxidation: O2 (hν)/TPP or methylene blue

Others: CrO3, NaOCl, IBX, DDQ, CAN, SeO2

Entry Conditions Results

1 DDQ, wet DCM, rt, 7 days 15a (39%)

2 DDQ, MeOH, 60˚C, 16h 15b (71%)

• Microbial oxidations7

Substrate

addition

0,5mg/mL

2 days

✓ Screening of microorganisms for the biotransfomations of quinazoline-DKP  

cultured in 

yeast malt soy 

medium

12 strains Phosphate 

buffer pH=5 HPLC Trace

7-15 days 

✓ Results of Mucor plumbeus

LC-MS

Quinazoline-DKP
m/z= 258 (+)

m/z= 256 (+)

(-H2O)

m/z=274 (+)

8 min 12 min

Synthetic reference 

compound

Biotransformation

compoundsm/z=256 (+)

• Two compounds formed

• Compound at 12min could be 15a 

• Compound at 8 min could be a new 

oxidative compound

Alternative synthesis route for oxepine-DKP
• In the litterature8

• Biomimetic strategy

• Our new strategy

• From vinyl cyclopropanes to 2,5-dihydrooxepins synthesis

- Cheap 

- Metal-free

➢ Substrate tests

Next work steps

➢ Improvement of the 

oxepin formations

➢ Apply to oxepine-

DKP synthesis to get 

desired natural 

products

Large scale culture needed


