Infrared Spectroscopy

How do we know that the reaction has occurred as expected?

1. BHL, THF
N NNF - > NN 0
2. NaOH
1-octene H.0, 1-octanol

Purpose: Determination of functional groups in a molecule.

When IR light is passed through a molecule, the bonds will
absorb IR light causing the bonds to stretch or bend.

This energy absorption is visualized on the IR spectrum.



A Sample IR Spectrum

100

ill

-
—

fal

/. Lishd “Teensnaiss 10
3
.—l
=

|
Broad
D L L N N | N N N N | L L L L | L N N N | N N N L |
4000 a000 2000 1500 1000 500 400
Wavenumber[cm—1]
“od

IR2011-38120TK

600



LOD

TRANSHITTANCEI %1

sD

General IR Regions

4000 cm™? 2500 2000 1500 1000 400
q_,__.-mx ,;V”/F - 0 W( j “NA A A f\f
1'( | fw r.ﬂ Im | \\ ‘P |\ ( ﬁlﬂ |[\ \“
\ = \
|
| c=N }l‘ |
| on ot CL ! I |
k =C
\ C=0
| =

D

Z - H single
bond stretches

L L L] L] l L] L L) ] L L] L} L]
4000 /2 i 3000

l L) L} L} l L} L) L) L} l L} L} L L} l L) L} L) L) l
2000 1500 1000 alo
HAVENUHRBER! -1l

Triple bond Double bond Single bond Bending
stretches stretches stretches vibrations



Key Functional Group Absorptions

1) Alcohol O-H Stretch
Broad Stretch, 3200-3600 cm™
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Key Functional Group Absorptions

2) Amine/Amide N-H Stretch
Medium Stretch, 3300-3500 cm™
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Key Functional Group Absorptions

3) Alkane — Csp3-H Stretch
Stretches just below 3000 cm™
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Key Functional Group Absorptions

4) Alkene Csp?-H just above 3000 cm™
C=C stretch 1600-1700 cm™
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Key Functional Group Absorptions

5) Arene  Csp?-H just above 3000 cm™
Arene stretches 1600, 1500, <1500 cm™
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Key Functional Group Absorptions

6) Alkyne Csp-H ~3300 cm (terminal alkyne)
C=C stretch ~2150 cm™
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Key Functional Group Absorptions

7) Carbonyl Groups

Look for the C=0 group ~1700 cm™
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Aldehydes

In aldehydes, look for specific aldehyde C-H stretches at
~2720 and ~2820 cm™.
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Look for the C=0 stretch ~1650 cm™
Also look for N-H stretches above 3000 cm™
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Look for the C=0 stretch ~1750 cm™
Csp3-0 stretch: 1000-1100 cm™
Csp?-0 stretch: 1200-1300 cm?
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