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The number of signals shows how many different kinds of
protons are present.

The location of the signhals shows how shielded or
deshielded the proton is.

The intensity of the signal shows the number of protons of
that type.

Signal splitting shows the number of protons on adjacent
atoms.
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Typical Values

Type of Proton Approximate 6 Type of Proton Approximate 6
alkane (—CH,) 0.9 >C=C< 1.7
CH
alkane (—CH,—) 1.3 >
alkane (—CH—) 1.4 Ph—H el
| Ph— CH, 2.3
(”3 R—CHO 9-10
—C—CH, 21 R—COOH 10-12
—C=C—H 2.5 R—OH variable, about 2-5
R—CH,—X 34 Ar—OH varigble. abomt 47
(X = halogen, O)
R—NH, variable, about 1.5—-4
N
/C_C\H 5-6

Note: These values are approximate, as all chemical shifts are affected by neighboring substituents. The
numbers given here assume that alkyl groups are the only other substituents present. A more complete
table of chemical shifts appears in Appendix 1.



Number of Signals

Equivalent hydrogens have the same chemical shift.

The number of signals shows how many different kinds of

protons are prese Nt
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‘How Many Hydrogens?
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All Hs are equivalent 3 types of H 4 types of H and 4 types of C
There are 2 types of C 2 types of C




Intensity of Signals

The area under each peak is proportional to the
number of protons. (Shown by integral trace).

proportional to the molar concentration of the sample

The NMR spectrum of equal molar amounts of
benzene and cyclohexane.????
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Multiplicity and spin—spin coupling

Each proton signal is split into two or more lines by the
presence of neighbouring proton(s) following the n+1 rule,
where n is the number of neighbouring protons.

This is known as the multiplicity or splitting or coupling
pattern of each signal.
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Spin-Spin Splitting and Coupling

Mo Coupled
Hydrogens

Crne Coupled
Hydrogen
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Interpretation of NMR Spectrum

Different kinds of protons present in molecule

The chemical shifts of the signals/peaks
shown In the spectrum

The Iintensity of a signal relative to others in
the spectrum (integration).

The splitting of peaks (multiplicity).
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\Aromatic Protons
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‘Aromatic Protons
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‘Aromatic Protons
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Electronic effects: conjugation with carbonyl
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Electronic effects: conjugation with heteroatom
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‘ Aspirin
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