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Table 25.1 A simplified correlation table

7

Type of Vibration Frequency (cm™) Intens;
C—H Alkanes  (stretch) 3000-2850 .
—CH; (bend) 1450 and 1375 m
—CH,—  (bend) 1465 m
Alkenes (stretch) 3100-3000 m
(bend) 1700-1000 s
Aromatics (stretch) 3150-3050 s
(out-of-plane bend) 1000-700 s
Alkyne (stretch) ' ca. 3300 s
Aldehyde 2900-2800 w
) , 2800-2700 w
c—C Alkane Not interpretatively useful
C=C Alkene 1680-1600 m-w
Aromatic 1600-1400 m-w
c=C Alkyne 2250-2100 m-w
C=0 Aldehyde 1740-1720 $
Ketone (acyclic) 1725-1705 s
Carboxylic acid 1725-1700 s
Ester 1750-1730 s
Amide 1700-1640 s
Anhydride ca. 1810 5
ca. 1760 8
c—0O Alcohols, ethers, esters, 1300-1000 s
carboxylic acids
O—H Alcohol, phenols : ,
Free 36503600 m
H-Bonded 3400-3200 m
Carboxylic acids 3300-2500 m
N—H Primary and secondary amines ca. 3500 m
C= Nitriles 2260-2240 m
N=0O Nitro (R—NO,) 1600-1500 $
1400-1300 5
c—X Fluoride 1400-1000 5
Chloride ‘800600 s
Bromide, iodide <600 8

3s, strong; m, medium; w, weak.

Table 25.2 Base values for absorptions of bonds

O—H 3400 cm™!
N—H 3500 cm ™!
C—H 3000 cm™!
C= 2250 cm™!

C=C
=0
c=C
c—O

2150 cm ™!
1715cm™!
1650 cm ™!
1100 cm™!
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Figure 25.16 :
The C—H out-of-plane bending vibrations for substituted alkenes.
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Typa >f ?mton

1° Alkyl, RCHs

- 2° Alkyl, RCHsR

3° Alkyl, RsCH
- Allylic, F’:‘QC’”‘”"‘\QI}-GHS

B
Ketone, RCCH,
!

Benzylic, ArCH3
Acetylenic, RC=CH
Atkyl joclide, RCHo!
Ether, ROCHSR
Alcohol, HOCH,R

BB—?Z

12-1.5

14-1.8

1.6-1.9

2.9-2:6

2.2-25
2.5-3.1

3.1-3.3

33-3.9
3.3-4.0

eyl bromida, E.?(;'ZHQBr
AIRyE chioride, RCHoCl
\fnyftc RaC=Cﬂ2

V'nvk:: chw«{!;ﬁ

R
Aromatic, ArH £.0-8.5
Aldehyde, non 9:5-10.5
Alcohol hydroxyl, RO 05-560°
Amino, R—NHs 1.0-5.0%
Phenclic, ArOH 4.5-7.7°
Carbbxyhc RCOH 10-13%

I

o

3The chemical shifts of these protons vary in differant sobents and with temperature and concentration,

FIGURE 9.2 Approximate proton

chemical shifts,
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Figure 26. 7
A simplified correlation chart for proton chemical shift values.

Table 26.5. Proton chemical shzft-s' in p-disubstituted benzene compounds -

Substituent X 8 (ppm)
! —OCH;3 6.80 _
X —OH 660 | Electron donating
—NH; . 636 (shielding)
- —CHs 7.05.
: —H 7.32 |
: —COOH 8.20 } Electron withdrawing
; —NO, 8.48 (deshielding)

i Table 26.4 Representative coupling constants and approximate values (Hz)

H H -

I 3y 6-8 o H

c—C b H ortha , > 814
3 = : .3y T oae 07 -
' H 0-5

. €,c
N Vrrans” 11-18- :
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