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Characteristic Spectroscopic Data:  Alkenes

1H NMR:  sp2 (vinyl) H's are strongly deshielded by inductive and anisotropic 
effects.   Adjacent sp3 allylic hydrogens are slighly deshielded by inductive effects 
(sp2 more electronegative than sp3).

vinyl: terminal
4.6-5.0

vinyl: internal
5.2-5.7

allyl
1.7-2.0

H

H

R

H
CH3

E and Z (trans and cis) 1,2-disustituted alkenes can be differentiated by 
measuring their vicinal coupling constants:  Jcis <11 Hz, Jtrans > 11 Hz

Alkenyl (sp2) carbons are strongly deshielded in 13C NMR spectra:  100±20 ppm 
downfield from corresponding alkyl (sp3) carbons.

16.2
15.9

16.2

115.9
132.7
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Characteristic IR bands for alkenes include sp2 C–H stretches at 3100±50 
cm–1 (contrast to <3000 cm–1 for sp3 C–H), and C=C stretches at 1650±30 
cm–1 (sometimes weak).


