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ABSTRACT

The Carbon-13 Nuclear Magnetic Resonance (13C–NMR) spectra were collected on a 300 MHz ECX-

JEOL spectrometer for four constitutional isomers: n-butyl bromide, isobutyl bromide, t-butyl bromide 

and 2-butyl bromide.  The 13C-NMR chemical shifts were calculated by both ChemNMR and the 

computational chemistry package SPARTAN using the STO-3G, 3-21G(*), 6-31G(D) and 6-31G** basis 

sets.  For the molecules in this study, ChemNMR and SPARTAN give comparable estimates for 

experimental 13C-NMR chemical shifts.  The energies calculated using SPARTAN are also presented.

CONCLUSION AND  FUTURE WORK
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With ChemNMR, carbons are given a chemical shift base number determined by molecular 

mechanics.  The chemicals shifts are based on the additive effects of shielding and deshielding

groups.  Similar work for 1H-NMR Spectroscopy was done by Van Arnum [1].

With SPARTAN, carbon chemical shifts are determined from an ab initio calculation. The energies 

and the wave functions are found in the Hartree-Fock calculation. The wave functions are then used 

to calculate the chemical shifts [2].

• A comparison of experimental NMR chemical shifts with those calculated using 

SPARTAN is a useful means of  introducing computational chemistry to 

undergraduate students.

• For the molecules in this study, ChemNMR and SPARTAN give comparable 

estimates for 13C- NMR chemical shifts.

• Using higher quality basis sets in SPARTAN should yield better estimates of the 

chemical shifts. This will be the subject of future work.

• More complex molecules will be further investigated.  
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