1. [bookmark: _GoBack]Please match the in vitro 11.7 T 1H NMR spectra with the structures of the common metabolites provided using the number of protons (integration) chemical shift, and J-coupling information that can be obtained from the spectra.  The metabolites were dissolved in water and the NMR spectra were acquired at room temperature.

a. For each 1H NMR spectra, indicate the number of chemically different protons (hydrogens), and whether they are observable in the NMR spectra or not?  If there are protons that are not observable in the NMR spectra provide an explanation.  
b. Identify the different chemical functional groups in each metabolite (carboxylic acid, alcohol, amide, amine, ring structure, phosphate, sulfate) and their impact on the chemical shift of nearby protons.  
c. Assign as many resonances (peaks) in the 1H NMR spectra to specific protons in the chemical structure, discussing the chemical shift and J-coupling information (multiplicity – singlet, doublet, triplet, quartet, mutliplet) that you used in the assignment.   Discuss the magnitude of the chemical shifts and coupling constants and why they fit the chemical structure?
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