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Gives information about the functional groups 
in a molecule



region of infrared that is most useful lies betweenregion of infrared that is most useful lies between
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Characteristic functional groups usually found Characteristic functional groups usually found 

between 4000between 4000--1600 cm1600 cm--11..

From 1300From 1300--625 cm625 cm--1 called 1 called fingerprint region.fingerprint region.
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Insert Figure 13.30 hereInsert Figure 13.30 here
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Figure 13.31(a):  Infrared Spectrum of HexaneFigure 13.31(a):  Infrared Spectrum of HexaneFigure 13.31(a):  Infrared Spectrum of Hexane
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Figure 13.31(b):  Infrared Spectrum of 1-HexeneFigure 13.31(b):  Infrared Spectrum of 1Figure 13.31(b):  Infrared Spectrum of 1--HexeneHexene
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Characteristic Absorption FrequenciesCharacteristic Absorption Frequencies



Structural unitStructural unit Frequency, cmFrequency, cm--11

Stretching vibrations (single bonds)Stretching vibrations (single bonds)

spsp CC——HH 33103310--33203320

spsp22 CC——HH 30003000--31003100

spsp33 CC——HH 28502850--29502950

spsp22 CC——OO 12001200

spsp33 CC——OO 10251025--12001200

Table 13.4 Table 13.4 
Infrared Absorption FrequenciesInfrared Absorption Frequencies
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Figure 13.32(f):  Infrared Spectrum of Dihexyl EtherFigure 13.32(f):  Infrared Spectrum of Figure 13.32(f):  Infrared Spectrum of DihexylDihexyl EtherEther
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CC66HH55C(CHC(CH33))33
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Structural unitStructural unit Frequency, cmFrequency, cm--11

Stretching vibrations (multiple bonds)Stretching vibrations (multiple bonds)

Table 13.4Table 13.4
Infrared Absorption FrequenciesInfrared Absorption Frequencies

CC CC 16201620--16801680

——CC NN

——CC CC—— 21002100--22002200

22402240--22802280
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Figure 13.32(b):  Infrared Spectrum of HexanenitrileFigure 13.32(b):  Infrared Spectrum of Figure 13.32(b):  Infrared Spectrum of HexanenitrileHexanenitrile
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CC66HH55C(CHC(CH33))33
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Structural unitStructural unit Frequency, cmFrequency, cm--11

Stretching vibrations (carbonyl groups)Stretching vibrations (carbonyl groups)

AldehydesAldehydes and ketonesand ketones 17101710--17501750

Carboxylic acidsCarboxylic acids 17001700--17251725

Acid anhydridesAcid anhydrides 18001800--1850 and 17401850 and 1740--17901790

EstersEsters 17301730--17501750

AmidesAmides 16801680--17001700

Table 13.4 Table 13.4 
Infrared Absorption FrequenciesInfrared Absorption Frequencies

CC OO
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Figure 13.32(d):  Infrared Spectrum of 2-HexanoneFigure 13.32(d):  Infrared Spectrum of 2Figure 13.32(d):  Infrared Spectrum of 2--HexanoneHexanone
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Figure 13.32(e):  Infrared Spectrum of Methyl HexanoateFigure 13.32(e):  Infrared Spectrum of Methyl Figure 13.32(e):  Infrared Spectrum of Methyl HexanoateHexanoate
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Structural unitStructural unit Frequency, cmFrequency, cm--11

Bending vibrations of alkenesBending vibrations of alkenes

Table 13.4 Table 13.4 
Infrared Absorption FrequenciesInfrared Absorption Frequencies

CHCH22RCHRCH

CHCH22RR22CC

CHR'CHR'ciscis--RCHRCH

CHR'CHR'transtrans--RCHRCH

CHR'CHR'RR22CC

910910--990990

890890

665665--730730

960960--980980

790790--840840



Structural unitStructural unit Frequency, cmFrequency, cm--11

Bending vibrations of derivatives of benzeneBending vibrations of derivatives of benzene

MonosubstitutedMonosubstituted 730730--770 and 690770 and 690--710710

OrthoOrtho--disubstituteddisubstituted 735735--770770

MetaMeta--disubstituteddisubstituted 750750--810 and 680810 and 680--730730

ParaPara--disubstituteddisubstituted 790790--840840

Table 13.4 Table 13.4 
Infrared Absorption FrequenciesInfrared Absorption Frequencies



Structural unitStructural unit Frequency, cmFrequency, cm--11

Stretching vibrations (single bonds)Stretching vibrations (single bonds)

OO——H (alcohols)H (alcohols) 32003200--36003600

OO——H (carboxylic acids) H (carboxylic acids) 30003000--31003100

NN——HH 33503350--35003500

Table 13.4 Table 13.4 
Infrared Absorption FrequenciesInfrared Absorption Frequencies
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Figure 13.32(a):  Infrared Spectrum of 1-HexanolFigure 13.32(a):  Infrared Spectrum of 1Figure 13.32(a):  Infrared Spectrum of 1--HexanolHexanol
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