CHM 2202 Department of Chemistry
Qrganic Chemistry Lab Il Willanowva University
Infrared Absorption Bands
Important OH, NH and CH Single Bond Stretching Absorptions
. Frequency Range,
Bond Type Family . E::'_rl Comments
O——H Alcohols 3600 — 3200 Strong, broad
NeH P, farmides 3500 — 3700 Weak — medium. 1°: 2 bands; 2°: 1 band;
3% o bamds
. _ Strong; very broad. Usually strongest at
Bht] Crbngfiic saxl il ~3000 with gradual tapering to 2500
s0C-—H Alkyne 3220 —3300 Strong — medium
_ Medium —weak. May be shouldsr on
2 —
sp C——H Alkene, aromatic 3100 — 3000 stronger sp°C-H band
= Weak-medium. Intensity proportional to
C——H Alk 3000 — 2800
i S number of C-H alkane bonds
0
[|.<J Aldehyde I8E0 — 3700 Weak to medium, usually two sharp bands
H_ H
Important CC and CN Triple Bond Stretching Absorptions
’ Frequency Range,
Bond Type Family “ 1:::1““.1 Comments
C=C Alkyne 2260 — 2100 Weak — medium
=N Mitrile 2260 — 2220 Medium
Important CC, CN and CO Double Bond Stretching Absorptions
. Frequency Range,
Bond Type Family . E:;',rl Comments
a
é] Aldehyds 1740 - 1585 Strong
R—C-—H
i
Ketone 1750 — 1660 Strong
H—C!——Fl
Q0
‘!_ Carboxylic Acd 1725 —-1665 Stromg
R—LC—-0OH
i
1775 -1715 Strong
n—é——{m Ester
a
| Amide 1695 — 1615 ke -
R—LC—-N
M
I Imine 1650 — 1550 Madium
R —R’
= Alkene 1680 — 1600 Meadium —weak; narrow
N, ~1600 and
W Aromatic ““:I_':-'I]I]—Ei.lr-lﬂﬂ Medium — weak
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CHM 2202 Department of Chemistry
Qrganic Chemistry Lab Il Willanowva University
Infrared Absorption Bands
Important CO Single Bond Stretching Absorptions
. Frequency Range,
Bond Type Farmily . E:;',rl Comments
RH.C—0OH Primary Alcohol 1075 — 1000 Strong — medium
R.HC—OH Secondary Alcohol 1130 —-1000 Strong — medium
R:=C—0OH Tertiary Alcohol 1210 -1100 Strong — medium
i
{'b_ aH Phenal 1260 —1180 Strong
O
| Ester 1310 - 1160 Strong, broad
H—CI,—CIFI:
Important CH Bending Absorptions
. Frequency Range,
Bond Type Family . E:;',rl Comments
P 1430 - 1430
sp C——H Alkane 1305 — 1340 Weak — medium
Monosubstituted 597 —1985 and .
RCH—H Med
: Alkene 915 - 905 i
Disubstituted
R C=—CH. e il Al 895 — 885 Usuzally strong
cis-RCH=—CHR' cs-Alkene 730 — 65 Usuzally strong
trans-RCH=—=CHR' trons-Alkens 280 —960 Usuzally strong
A Trisubstituted
Rz:C=—=CHR Alkene 240 —-720 Usuzlly strong
I,-f="-]_n Monosubstituted T70—730 and Usually strong
L Benzens | 720 - 680
r:’=":_.= orthe-Disubstituted S Usually strong
h 4 Benzene
Tyt meto-Disubstituted 810—750 and Usually strong
-.‘-1} {;}—H Benzene 725 - 680
P! Faro-Disubstituted Usuzlly strong
= R o
‘U Benzane Elod
Miscellaneous Diagnostic Absorptions
: Frequency Typical Absorption
Bond T Fami Comments
ype " Range, cm™ Pattern
} Monosubstituted = LT Weak; multiple bands.
R 2000 — 1650 b b e ’
I“I:“\_->_ Benzene —*| ,|I|‘]'IJ|I \ Mot always present.
R ortho- ) .
- Disubstituted 2000 — 1650 Ii ! j m;f;tk;gumpln:;: :ttli-
s Benzens || I ! Ll '
R meta- I .
o, 08 Disubstituted W000-1650 | L']( i Sl
W4 R ,"‘-.-f"“ ot always present.
= Disubstituted | Weak: multiple bands.
R—, R |8 2000 — 1650 ;
LA Benzens -"""_H__F' |I Mot always present.
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CHM 202 of Chemsry
Orzanic Chertsry Lab I Villanova University
CHARACTERISTIC CHEMICAL SHIFT VALUES FOR 'H NMR
Tabular Display

Tvpe of Proton Structure Chemical Shift, ppm
Cwelopropane CiHj 0.2
Primary R-CH: 09
Secondary F:-CH: 1.3
Tertiary R:-C-H 1.5
Allylic C=C-CH; 1.7
Carbonyl Compounds H-C-C=0 2-217
Acetylenic C=—C—H 2-3
Benzylic ArC-H 2-23
Esters H-C-CO:R 2-22
Acids H-C-COH 2-26
Ethers H-C-OR 35-4
Alcohols H-C-OH 34-4
Esters RCO2-C-H 37-41
[odides H-C-I 2—4
Bromides H-C-Br 25—-4
Chlorides H-C-C1 3—4
Fluorides H-C-F 4—-45
Vinvlic C=C-H 46-59
Aromatic Ar-H 6—8.5
Amino R-NH; 1 — 5, variable*
Hydroxylic E-C-OH 13535, variable*
Phenolic Ar-OH 4 — 7. variable®
Aldehydes R_gﬁi 9-10
Carboxylic Acids o cf:iH 10 — 12, vanable*
Amides R—C.’iﬁ 3 — B, variable®

NH,

* = Exchanges with DO
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