
Chemistry 4361/8361 Fall 2012 
 

Problem Set 4 
2D Correlated NMR Spectroscopy 

Due: Wednesday, October 17 
 
 

1. In principle, the Lewis-acid-catalyzed addition shown below could occur at either 
epoxide carbon. However, only one product was isolated in excellent yield.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 1H and 1H-1H COSY spectra (both 500 MHz, in CDCl3) of that product—

contaminated with some leftover CH2Cl2 and ethyl acetate from the column—are 
given on the following pages. Which product was formed? 
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2. As part of her Ph.D. thesis work, Hollie Lewis 
(Hoye group) attempted to determine 
stereochemistry at carbon 3a in the structure of 
ottelione A. 1H and 1H-1H COSY spectra (both 
500 MHz, in CDCl3) are shown on the following 
pages. In this problem, you will re-trace her 
efforts to use these spectra to assign carbon 3a. 
 
a. Assign the resonances in the 1H NMR 

spectrum of ottelione to numbered protons 
as best you can. 

 
b. Hollie hoped that determining the coupling constant between H3a and H7a would 

help her assign the unknown stereochemistry. What is the coupling constant 
between H3a and H7a? 

 
c. Build structural models of ottelione A (either using a physical model or in a 3D 

modeling program like CambridgeSoft Chem3D) with H3a above and below the 
plane of the molecule. What is the dihedral angle between H3a and H7a in each 
model? Would you consider either of those angles consistent or inconsistent with 
the coupling constant J(H3a,H7a) you measured? 
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