EFT-NMR in the Undergraduate Laboratory

@ Spectra of Organic Lab Products
Enamine Acetylation Worksheet
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experiment references « Donald L. Pavia, Gary M. Lampman, George S. Kriz, and Randall G. Engel,
Introduction to Organic Laboratory Techniques: A Microscale Approach, 2nd edition,
1995, Saunders College Publishing
« Laurence M. Harwood and Christopher J. Moody, Experimental Organic Chemistry:
Principles and Practice, 1989, Blackwell Science Inc.
The keto/enol content can be calculated from the two integrals.
The 100 unit aliphatic integral arises from 11 enol protons and 12 keto
protons. Since we know the contribution of one enol proton from the

integral at 16 §, we can calculate that each keto proton contributes 1.7
units. This leads to product composition of 24% keto and 76% enol
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The '°C spectra are representative of the predominant enol tautomer.
Both tautomers should have 8 resonances in the decoupled spectrum
however they differ in the predicted DEPT135 spectra:
keto 1 CH + 4 CHz + 1 CH3 = 6 peaks with 2 up and 4 down @
enol 4 CHz + 1 CHs = 5 peaks with 1 up and 4 down 3’5
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PR PIEARIBRE 250 mg (1.8 millimole) of 2-acetyl cyclohexanone (Aldrich) was dissolved in CDCls.

parameters and

Quantitative observation of the enolic proton requires several changes to the standard
spectrometer time

IH conditions due to the proton’'s chemical shift and T value. The sweep width was
expanded (sw=2000, si=16384) to encompass the resonance and the pre-acquisition
delay was increased to allow for equilibration of the enolic proton in the magnetic field
(rd=60). The baseline flattening routine, FB, was used and the integral regions were
chosen in the ID sub-routine.

Carbon spectra were acquired under standard conditions with ns=64, 6 minutes for
the decoupled spectrum and ns=16, 2 minutes for the DEPT135 spectrum. The
carbon spectra were phased with the PE routine.







