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NITRILES R—C=N

—C=IN Stretch is a medium-intensity, sharp absorption near 2250 cm™'. Conjugation
with double bonds or aromatic rings moves the absorption to a lower frequency

Examples: butyronitrile (Fig. 2.62) and benzonitrile (Fig. 2.63).

ISOCYANATES R—IN=—C—0

—N=C=0 Suoeitch in an isocyanate gives a broad, intense absorption near 2270 cm

Example: benzyl isocyanate (Fig. 2.64).
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—N—C=—S

Suretch in an isothiocyanate gives one or two broad, intensc absorptions center-
ing near 212S cm™—!
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—(;.=N—

Stretch in an imine, oxime, and sO on gives a variable-intensity absorption
in the range 1690-1640 cm ™ '.
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after a 180° flip, protons are equivalent

o
oo (- H—C=€e—H_-- —= = .H—-C=C—H,

Symmetry element - equivalent protons, ne signal.
No symmetry element - not equivalent protons, different signals.
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Hz a a a
b
2 NMR signals 2 NMR signals

Protons a are different from protons b

Each type gives one NMR signal
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The two NNMR signals originate from two sets of nonequivalent protons.
The two H,, protons split the signal of HD into a triplet. while the I,
Pprotom splits the H_, signal into a doublet accordinge to the m*+1 rule.
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Summary of Signal Splitting Patterns in 'H NMR Spectroscopy

The pattern is that n protons split the signal into n+1 peaks, which is known as the n+1 rule.
Multiplicity N 41 Ha sl Hy N 1 Multiplicity
Doublet ] =2 I 2 I I+1 =2 Doublet
Ha Hp
Hg
Triplet 2+1=3 + Fiu I 101 =3 Doublet
Hy Mo
Triplet 2+1=3 Ill Ha —‘.l""b 2+1=3 Triplet
Hy Hp
Hy
Quartet 3+1=4 |II| —‘;L"‘"f"‘”u I 141:=2 Doublet
Ha Hy
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