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SPECTROSCOPY DATA SHEET

INFRARED SPECTROSCOPY
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Alkane C–H stretch 2950 – 2800 (s) Aldehyde C=O stretch 1725 (s)

Alkene
C=C–H stretch 3100 – 3010 (s) Ketone C=O stretch 1715 (s)

C=C stretch 1690 – 1630 (m)
Carboxylic 

acid

O–H stretch 3000–2500 (s)

Alkyl
halide

C–F stretch 1400 – 1000 (s) C=O stretch 1730 – 1700 (s)

C–Cl stretch 785 – 540 (m-w) C–O stretch 1320 – 1210  (s)

C–Br stretch 650 – 510 (s-m) Acid
chloride

C=O stretch 1810 – 1775 (s)

C–I stretch 600 – 485 (s-m) C–Cl stretch 730 – 550 (s-m)

Alcohol
O–H stretch 3600 – 3300 (s)

Ester
C=O stretch 1750 – 1735 (s)

C–O stretch 1260 – 1000 (s) C–O stretch 1260 – 1160 (s)

Amine

N–H stretch  
(1 per bond) 3500 – 3300 (s-w)

Amide
N–H stretch 3500 – 3200 (s)

N–H bend 1640 – 1500 (s) C=O stretch 1680 – 1630 (s)

C–N stretch 1200 – 1025 (s)

13C NMR RESONANCE SHIFTS
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Aldehydes  RCHO

Alkynes  RC≡C CC=OR

Ketones  RC=OR RHC=CHR

Saturated alkanes

ppm

ppm

C–NH2

Acids  RCO2H

Esters  RCO2R'

Amides  R–CONR2

C–OH

RCO2CR'

C–Br

R2C=CH2 R2C=CH2 C–F C–Cl C–I

General 13C NMR resonance chemical shift chart

COMPLEX IONS

[Ag(CN)2]
–	 [Ag(NH3)2]

+

[Al(OH)4]
–	 [Cu(NH3)4]

2+

[Pb(OH)4]
2–	 [Zn(OH)4]

2–

[Zn(NH3)4]
2+	 [Ni(NH3)6]

2+

[Ni(CN)4]
2–	
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