ESPECTROSCOPIA INFRARRC




La absorcion de radiacion infrarroja
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La absorcion de radiacion infrarroja

- A Energia Vibracional: Las moléculas estan en continuo
| movimiento de vibracién.
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La absorcion de radiacion infrarroja

A Si consideramos que los
| atomos en la molécula esta
unidos entre si a través de
enlaces los cuales no tienen
una longitud fija, podemos
intuir que la molécula se
encuentra vibrando
continuamente.




La absorcion de radiacion infrarroja
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Frecuencias de absorcidn mas comunes

Values chiefly affected by mass of atoms: (lighter atom, higher frequency)

C-H c-D c-0 c-Cl
~ 3000cm™? 2200 cm~1 1100 cm—1 700 cm1

. Values chiefly affected by bond strength (stronger bond, higher frequency)

Cc=0 Cc=0 c-0
2143 cm™ 1 1715cm™1 1100 cm ™1




Instrumentacion

. ———

.
L
-

P ‘

.
’ -



0

El espectro N
, H

N

A

H H

cyanoacetamide

REGION |
4000a2500cm -1
OH NH CH

(spectrum taken as a Nujol mull)

100%

80% | | pfm i E i
seox| i/ |
Iz | | | ! ! !
@2 i i i i i i
= a a a . a a
- 2 40% | | | | | |
e | | | | | |
\ |
\ 0% i i i ! i i
4000 3500 3000 2500 2000 1500 1000 500

frequency / cm™




El espectro

® The regions of the infrared spectrum

ittt frequency scale in wavenumbers (cm™)
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La region X - H

Table 3.6 IR bands for bonds to hydrogen

Bond Reduced mass, 1 IR frequency, cm™1 Bond strength, kJ mol~1

C-H 12/13=0.92 2900-3200 CHy: 440

N-H 14/15=0.93 3300-3400 NH3: 450

O-H 16/17=0.94 3500-36004 H-0: 500

4When not hydrogen-bonded: see below.
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La region X - H
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La region X - H
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La region X - H
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hydrogen bonding in an alcohol the hydrogen-bonded dimer
of a carboxylic acid




La region X - H
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La region X - H
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La region X - H
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La region de doble enlace (C=0; C=C; N=0)

Todas son bandas agudas e intensas entre 1900 y 1500 cm -1

C=C 1745 6 1640 cm -1
| NO, 1500 6 1300cm -1

] 0 H
| N
| OH 0
| "¢ /\/\)I\
| 0
0 HO

hexanedioic acid heptan-2-one paracetamol
1720 cm™t 1710 cm™ 1667 cm™




La region de doble enlace (C=0; C=C; N=0)

Todas son bandas agudas e intensas entre 1900 y 1500 cm -1
acid chlorides anhydrides esters amides
0 0 0 0 gL
R)L\m R 0 R R OH R™ {NH,

inductive effect tug-of-war for lone inductive effect conjugation
dominates pair: inductive slightly dominates strongly dominates
effect dominates

1815cm™1 two peaks: 1745cm™1 ~1650 cm™1
~1790, 1810 cm™t




La region de doble enlace (C=0; C=C; N=0)

Todas son bandas agudas e intensas entre 1900 y 1500 cm
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30° of strain 60° of strain
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La region de doble enlace (C=0; C=C; N=0)

Todas son bandas agudas e intensas entre 1900 y 1500 cm
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La region de enlace simple
La region de la huella digital (abajo de 1500 cm

Table 3.8 Useful deformations
(bending vibrations)

Group Frequency, cm™1 Strength

CH» 1440-1470 medium
CHj ~1380 medium
NHo 1550-1650 medium

_1)




La region de enlace simple
La region de la huella digital (abajo de 1500 cm




