
Supporting Information
for

Synthesis and biological evaluation of 
gramicidin S dimers

           Gijsbert M. Grotenbreg, Martin D. Witte, Peter A. V. van Hooft, Emile Spalburg,
Philipp Reiß, Daan Noort, Albert J. de Neeling, Ulrich Koert, Gijsbert A. van der Marel, 

Herman S. Overkleeft and Mark Overhand

Selected NMR spectra ‡

(in CD3OH, at 298 K, at 400 MHz) 

Compound 13 1H Page 2-5

Compound 13 TOCSY Page 6,7

Compound 14 1H Page 8-11

Compound 14 TOCSY Page 12,13

Compound 17 1H Page 14-17

Compound 18 1H  Page 18-21

Compound 21 1H Page 22-25

Compound 22 1H Page 26-29

Compound 23 1H Page 30-33

Compound 23 TOCSY Page 34-36

‡ Variation in the experimental conditions, such as the solvent system or temperature,
could not resolve the severe overlap of resonances in the 1H NMR spectra due to the
high degree of symmetry present in the gramicidin S analogues and the dimers thereof. 
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