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Name Common Value 
 Symbol

Avogadro constant NA 6.0221 x 1023 mol-1

Boltzmann constant k 1.3807 x 10-23 J K-1

Elementary charge e 1.6022 x 10-19 C

Faraday constant F 9.6485 x 104 C mol-1

Gas constant R 8.3145 J K-1 mol-1

Mass of an electron me 9.1094 x 10-31 kg

Planck constant h 6.6261 x 10-34 J s

Speed of light c 2.9979 x 108 m s-1

Vacuum permittivity εo 8.8542 x 10-12 C2 J-1 m-1

Type  Chemical Shift / 
  ppm

Primary RCH3 0.9

Secondary R2CH2 1.3

Tertiary R3CH 1.5

Vinylic C=C-H 4.6-5.9

Acetylenic C≡C-H 2-3

Aromatic Ar-H 6-8.5

Benzylic Ar-C-H 2.2-3

Allylic C=C-CH3 1.7

Fluorides F-C-H 4-4.5

Chlorides Cl-C-H 3-4

Bromides Br-C-H 2.5-4

Iodides I-C-H 2-4

Alcohols HO-C-H 3.4-4

Ethers RO-C-H 3.3-4

Esters RCOO-C-H 3.7-4.1

Acids HCOO-C-H 2-2.6

Carbonyl compounds O=C-C-H 2-2.7

Aldehydic R-(C=O)-H 9-10

Hydroxylic RO-H 1-5.5

Phenilic ArO-H 4-12

Enolic C=C-O-H 15-17

Carboxylic RCOOH 10.5-12

Amino RNH2 1-5

Compound type Bond Frequency Range 
  /cm-1

Alkanes C-H 2850-2960 
  1350-1470

Alkenes C-H 3020-3080 
  675-1000

Aromatic rings C-H 3000-3100 
  675-870

Alkynes C-H 3300

Alkenes C=C 1640-1680

Alkynes C≡C 2100-2260

Aromatic rings C=C 1500-1600

Alcohols, esters,  C-O 1080-1300 
ethers, acids

Aldehydes, ketones,  C=O 1690-1760 
acids, ethers

Alcohols OH 3610-3640 monomeric 
  3200-3600 hydrogen 
  bonded (broad)

Amines N-H 3300-3500

Amines N-C 1180-1360

Nitriles N≡C 2210-2260

Nitro compounds NO2 1515-1560 
  1345-1385
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