
STRUCTURE REVISION: 

VESCALAGIN AND CASTALAGIN 

 

Vescalagin 1 and castalagin 2 are found in plants and also in wine and whisky. 

They possess some intriguing stereochemistry and the topic of interest in the paper 

by Tanaka and coworkers is the stereochemistry of the triphenyl fragment.
1
 The 

original proposed structure indicated a (S,S) (1aand 2a) configuration, yet a 

molecular mechanics study suggest the (S,R) (1b and 2b) configuration would be 

lower in energy. 

 

 

1a: R1 = OH, R2 = H 

2a: R1 = H, R2 = OH 

1b: R1 = OH, R2 = H 

2b: R1 = H, R2 = OH 

Recognizing the power of DFT computations in resolving this type of structural 

problem, Tanaka measured the ECD spectrum of the hydrolyzed forms of 1 and 2, 

namely 3 and 4.  
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The (S,S) and (S,R) isomers of 3 and 4 were subjected to a Monte Carlo search 

using MM. Low-lying conformers were reoptimized at B3LYP/6-31G(d,p) 

including PCM, modeling methanol as the solvent. The ECD spectrum was then 

predicted using all conformations with a population over 1%. The computed 

spectrum for the (S,R) isomer reproduced the negative Cotton effect at 218 nm 

observed in the experiment. 

  

3a: R1 = OH, R2 = H 

4a: R1 = H, R2 = OH 

3b: R1 = OH, R2 = H 

3b: R1 = H, R2 = OH 

The structures of 1 and 2 of both stereoisomers were next optimized at B3LYP/6-

31G(d,p) including PCM. The lowest energy conformation of each is shown in 

Figure 1. The 
1
H and 

13
C chemical shifts were computed at this level, again using 

all conformations with a population greater than 1%.  

 



The correlation coefficient for the fit between the experimental values of the 

chemical shifts and 1a and2a are significantly lower for both proton and carbon, 

while the correlation coefficients compared to1b and 2b are larger, 0.93 or better. 

Therefore, the structures of vescalagin is 1b and castalagin is2b. 
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Figure 1. B3LYP/6-31G(d,p) optimized geometries of the lowest energy 

conformers of 1b and 2b. 
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