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Chasing molecules– a structure elucidation journey

Targetplant: mangrove
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Chasing molecules– a structure elucidation journey

Pitfalls in targeted isolation and structure elucidation
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Chasing molecules– a structure elucidation journey

Extraction

Antibacterial assay High Resolution MS
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Chasing molecules– a structure elucidation journey

Antibacterial assay – Bacillus subtilis

Lumnitzera littorea Lumnitzera racemosa
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Chasing molecules– a structure elucidation journey

HRMS - Screening

Total ion chromatogram (TIC) acquired for the antibacterial sample LR7

m/z 289
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Chasing molecules– a structure elucidation journey

Fragmentation

First proposal
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Chasing molecules– a structure elucidation journey

Isolation
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Chasing molecules– a structure elucidation journey

1H in DMSO-d6, 400 MHz – C13H6O8

just 3 CH signals
+ 2 OH signals
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Chasing molecules– a structure elucidation journey

NMR evaluation

First proposal

δC

DMSO

δH (J in Hz)

DMSO

HMBC

DMSO

158.2, C

145.8, C

107.3, CH 7.49, s 145.8, 125.1, 158.3, 108.1, 

127.9, 160.0

125.1, C

158.3, C

142.8, C

132.7, C

150.8, C

113.2, CH 6.95, d (9.0) 142.8, 132.7, 150.8, 108.1

117.9, CH 8.33, d (9.0) 125.1, 142.8, 132.7, 150.8, 

113.2, 127.9

108.1, C

127.9, C

160.0, C

OH 9.56, s

OH 10.62, s

Just 2 CH but 4 OH!



Leibniz Institute of Plant Biochemistry Jonas Kappen

Department of Bioorganic Chemistry 03.07.2023

11

Chasing molecules– a structure elucidation journey

Advanced NMR 

600 MHz 1.200 MHz
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Chasing molecules– a structure elucidation journey

Advanced NMR 

600 MHz 1.200 MHz
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Chasing molecules– a structure elucidation journey

1,1 ADEQUATE in DMSO – C13H6O8
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Chasing molecules– a structure elucidation journey

1,1 ADEQUATE in DMSO – C13H6O8
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Chasing molecules– a structure elucidation journey

1,1 ADEQUATE in DMSO – C13H6O8
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Chasing molecules– a structure elucidation journey

1,1 ADEQUATE in DMSO – C13H6O8
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Chasing molecules– a structure elucidation journey

1,1 ADEQUATE in DMSO – C13H6O8
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Chasing molecules– a structure elucidation journey

1,1 ADEQUATE in DMSO – C13H6O8

2JCH coupling of direct neigbours, 2 each
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Chasing molecules– a structure elucidation journey

1,n ADEQUATE in DMSO – C13H6O8
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Chasing molecules– a structure elucidation journey

1,n ADEQUATE in DMSO – C13H6O8
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Chasing molecules– a structure elucidation journey

1,n ADEQUATE in DMSO – C13H6O8
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Chasing molecules– a structure elucidation journey

1,n ADEQUATE in DMSO – C13H6O8
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Chasing molecules– a structure elucidation journey

1,n ADEQUATE in DMSO – C13H6O8
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Chasing molecules– a structure elucidation journey

1,n ADEQUATE in DMSO – C13H6O8

red: nJCH coupling

blue: 1JCH and 2JCH coupling
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Chasing molecules– a structure elucidation journey

HMBC in CD3OH – C13H6O8

OH coupling in HMBC
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Chasing molecules– a structure elucidation journey

Structur proposal Lumnitzeralacton

3 CH (two as neighbours) and 2 OH!
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Chasing molecules– a structure elucidation journey

Synthesis

Tristan Fuchs
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Chasing molecules– a structure elucidation journey

Comparison

Natural product Synthesis product

13C NMR

1H NMR
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Chasing molecules– a structure elucidation journey

Publication 14.04.2023
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Chasing molecules– a structure elucidation journey

Antibacterial assay – Bacillus subtilis
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Chasing molecules– a structure elucidation journey

Antibacterial assay – Bacillus subtilis



Leibniz Institute of Plant Biochemistry Jonas Kappen

Department of Bioorganic Chemistry 03.07.2023

33

Chasing molecules– a structure elucidation journey

13C in DMSO-d6, 100 MHz – C13H6O8

all 13 signals present
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Chasing molecules– a structure elucidation journey

DFT calculations

Dr. S. Phani B. Vemulapalli
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Chasing molecules– a structure elucidation journey

HMBC in DMSO-d6 – C13H6O8

no OH correlations


