a5 T| ALKANE
C-C bend 500 cm-1 \/
C-C stretch 1200-800
CH str 2840-3000 CH: ®
CH3: 2062, 2872 CH; das
CH2: 2926, 2853 CH; das
, C-H st CH, 5 I |
3600 2800 2000 1600 1200 800 400
%T ALKENES: See table for specific substitution patterns
overtone
=CH>
CH > 3000 C=C st C=C-H 8 oop
C—H st
3600 2800 2000 1600 1200 800 400
o7|_ALKYNES:
overtone \f
=CH5d
o C=C st
33;303 2':75t 2260-2100 weak =CH3
) not observed for internal 700-610
3600 2800 2000 1600 1200 800 400
BT Alcohol
W 1°: 1050-1085 cm-1
2°: 1085-1125-1 C-O-H3
O-Hst 2° 1125-1200 cm-1
3600-3500 C-O st
3600 2800 2000 1600 1200 800 400
o
BT Phenol O ¢

O-H st

3700-3584

C-Ost
C-0O-Hd

3600

2800 2000 1600 1200 800 400

Primary Amines

RNH2
%T y
m . C-Hst \/
ermi
resenance NH; & C-Nist NH: 8
NH: st
2 bands, near 3500 and 3400 cm—1
3600 2800 2000 1600 1200 800 400
Secondary Amines
RNHR’
%T
N-H &
C-H st
C-Nst N-H3S
N-H st
3350-3310
3600 2800 2000 1600 1200 800 400
Nitriles
%T ‘V
C=N st
2250 m-s
3600 2800 2000 1600 1200 800 40(
Nitro Compounds
%T
C-Nst ',
ring §
NOzstas NO;stsy
3600 2800 2000 1600 1200 800 400
AROMATICS
%'T
V overtones W
and comb
C—H st C-H C=Cé
3100-3000C-H stretch
stretc skeletal § oop

2000-1660 group ovetones vibrations
1600, 1580, 1500, 1450 in plane vibrations

3600 2800 2000 1600 1200 800 400




Aldehyde: R(CO)H

\N NS ]
—C-H§ 1725: acyclic

C=C-CHO : 1685,1280

%T

C-H comb Ar-CHO : 1700
C=0st
3600 2800 2000 1600 1200 800 400
g7 KETONE: R(CO)R
1715 acyclic MR = membetred ring
C=C-CO-R 1675, 1280 7TMR: 1705
Ar-COR: 1690, 1280 B6MR: 1715
5MR: 1745
4MR: 1780
C=0st
3600 2800 2000 1600 1200 800 400
Esters: RCOOR
%T -
1736: acyclic
C=C-COOR: 1720 ‘
Ar-COOR: 1720
6MR lactone: 1735
EMR lactone: 1770 0O—C—C st as
C=0st CO-0 st as
3600 2800 2060 1660 1200 800 400

Carboxylic Acids

%T W V \/
O-Hédip
O-H st O-HS oop ‘
(H-bonded) 1710 carboxylate: 1610-1550

(free) o pit

3000-2500 C=0st acid chloride: 1800
3600 2800 2000 1600 1200 800 400
(-]
o1 ACID ANHYDRIDE \"\ivkl\
A ID
RCOOCOR: 1818, 1750
ArCOOCOAr, 1775, 1720
5MR: 1865, 1785
C-0O-C st
C=0stsy C=Ostas
3600 2800 2000 1600 1200 800 400

Primary Amides

%

R(CO)NH2
3350-3200
C—N st
1650, 1640 NH» &
NH; st C=0 st
3600 2800 2000 1600 1200 800 400

Secondary Amides

%T

6MR lactam: 1670
EMR lactam: 1700

3300 \[

NH st 1685,1850 || npyg§ 4MR lactam: 1745
C=0 st
3600 2800 2000 1600 1200 800 400

Tertiary Amides

%T
1650
C=0st
3600 2800 2000 1600 1200 800 400
Carbamates
%T V
N-H st N-CO-0 st sy
N-H
N-CO-0O st as
C=0st
Ureas F3600 2800 2000 1600 1200 800 400
%T V
N-H st C-N-H3
NH; &
C=0st

3600 2800 2000 1600 1200 800 400



T ACA'A lmla‘o{es

C-Hal st

C=0 st
3600 2800 2000 1600 1200 800 400
Carbonic Acid Derivatives
\/
C-Ostas
C=0st
3600 2800 2000 1600 1200 800 400
Sulfoxides
%T
S=0 st
3600 2800 2000 1600 1200 800 400
Sulfones
%T
S50, stas SO, stsy S-Ost
3600 2800 2000 1600 1200 800 400
Thiols and Sulfides
o VoV Y
T]I C-S st
S_H st CHzand CH3 6
3600 2800 2000 1600 1200 800 400

Cyanates
N \/ \/
=N st C-O st
3600 2800 2000 1600 1200 800 4
Isocyanates
%T N/
—N=C=0 st sy
—N=C=0 st as
3600 2800 2000 1600 1200 800 4
Azo Compounds
%T] \/
N=N st
. 3600 2800 2000 1600 1200 800 A
Imines
%T
C=N st
3600 2800 2000 1600 1200 800 a0



1735 + two at 1300-1050

Ester:
e S 10
g e O

<.

1720 1720 1760 1735
Q o o
1(;45 1735/1720
o] o o
SERC IR
1735 1770 1840

N-H 3350-3200

Amide: 1735 + two at 1300-1050 R—f C=0 I: 1650
dH o 1640
Coupling between C=0
stretch and N-H gives et e
double peﬂk o] IN=I12 JoUU
R " C=0 I: 1655
O ’ C=0 II: 1550
A ] R
NH
\) " é\IH
o] NO N-H
R ‘_
670 1700 1745 N-r G50 1650
R
Alcohols:
R-0-H RO-H 3640-3600 sharp if not hydrogen bonded/solvated

3600-3500 m hydrogen bonded or solvated
C-OH 1°=1050,2°=1100,3°=1150

—C=N (nitrile) 2250 m-s

—C=C—H Alkyne C=C-H 3300 strong and sharp
—C=C—-R - C=C- 2260-2190 very weak or absent
R-O-R Ethers C-O-C 1150-1070 s

Nitro: 1660-1500(s) asymmetrical stretch
390-1260(s) symmetrical stretch

Carbonyl Compounds: 1870-1600 cm! (strong absorbance)

Ketone: 1715
O
RJ\R
e}
o

1675
+ strong 1280

1240-1100: strong in aliphatic ketones
1280: strong in aromatic or o, B unsaturated ketones

SO

1705 1715 1745 1780

1690
+ strong 1280

Aldehyde: 1725 + 2850-2720 sharp (often doublet for H-CO)

) q 0
J\H ﬁ” @AH

R
/
>=C\
iOOO c=C_def wag
MONO R-CH:CH c=c YcH2 £ CHz
ci 2 1640-1415 201 1910
vinvuoine i R,C=CH 'C:C CHg
2 A b 890

C
970'
YooV oy

-1650_1415 690

TRANS H - R
v RS CH

cIs Y :czcg

Amines
* NH stretching

Acid Halides o

[o}

R\)J\m D

L

1815-1785¢cm™"

Anhydrides

1800-1770 cm™

¢ Two carbonyl stretches (symmetrical and asymmetrical)

o o
o 0o o 0]
)LOJ\ » O/\C
alkyl alky! N
NS 2R

1818; 1750 cm™'

1775; 1720 cm™! 1865; 1782 cm™"

Aromatics

3100-3000C-H stretch and overtones
2000-1660 group ow week ovetones

1600, 1580, 150

- in dilute solution, primary amines (RNH,) display
2 bands, near 3500 and 3400 cm™!. These represent

‘free” asymmetrical and symmetrical stretches.

- in dilute soln, secondary amines (R,NH) display one band

near 3350-3310 cm!.
- weaker and sharper than OH

- neat primary aliphatic amines (alkyINH,) absorb

at 3400-3300 and 3330-3250 cm™'. ArylNH, absorb at

slightly higher frequencies.

0, 1450 in plane vibrations (not seen with all substitutions)

Alkynes

* —(=C—stretch: weak absorption at 2260-2100 cm™!

- not observed for symmetrical alkynes (v. weak for ‘pseudo’
symmetric alkynes

- terminal alkynes (R-C= C-H) absorptions are stronger than
internal (R-C= C-R) absorptions

¢ C=C-H stretch:
- 3333-3267 cm™!
- strong, narrow (as compared to OH or NH)

¢ C=C-H bend:
-700-610 cm™': broad, strong absorption
- 1400-1220 cm™!, overtone of above





