
Index of Hydrogen Deficiency 

Learning outcomes 

• Understand how the number of double bonds/rings can be worked 
out from molecular formula 





Index of Hydrogen Deficiency 

• Alkanes have maximum number of hydrogen atoms

• For every two hydrogen atoms fewer than in alkane with same
number of carbon atoms, there is one double bond or ring present.
(double bond equivalent)

• The number of double bond equivalents sometimes called degree of
unsaturation or the Index of hydrogen deficiency.



How the index of hydrogen deficiency works.

1- A double bond counts as one IHD.

2- A triple bond counts as two IHD

3- One ring counts as one IHD

Hydrocarbons (CxHy)

IHD=(1/2)[2C+2-H] 

(where x = number of carbon, Y= number of hydrogen)

• Example C4H8

½(8+2-8)= 1







Compounds Containing Elements Other than C 
and H
• O and S atoms do not affect the IHD.

• Halogens (F, Cl, Br, I) are treated like H atoms (CH2Cl2 has the same
IHD as CH4).

• For each N, add one to the number of C and one to the number H
(CH5N is treated as C2H6. CH4N2O is treated as C3H6 by adding 2 to # of
C and 2 to # of H).



Calculate IHD for

• C3H5N  will be treated as C4H6

• IHD = 1/2(4x2 + 2- (6) = 4/2=2

• Possible structures



Calculate IHD for

• C6H9Cl will be treated like C6H10

• IHD=1/2[2C+2-H]

• IHD =1/2[12+2-10]=4/2=2



• As a general rule:



Practice problems

CH3CHCHCH2CHCH2

CH3C≡CCOCH3

IHD = 3

IHD = 2

IHD = 5

IHD = 1

IHD = 3


