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Essential chemical elements for humans

Bulk elements are structural components of cell and tissues and are required in the diet in 
gram quantities daily. The four basic of them are H, O, N, C.
For trace elements, the requirements are much smaller: a few milligrams per day.



Biomolecules are compounds of carbon with 
a variety of functional groups

• The chemistry of living organisms is organized around carbon (C). Carbon can 
form single bonds with hydrogen atoms, and both single and double bonds with 
oxygen and nitrogen atoms.

• Also, carbon atoms can form vary stable single bonds with up to four other 
carbon atoms. Two carbon atoms also can share two (or three) electron pairs, 
thus forming double (or triple) bonds.



Some classes of organic compounds:

1) Hydrocarbons:

• Alkanes (saturated hydrocarbons)

• Alkenes (unsaturated hydrocarbons with double bonds)

• Alkynes (unsaturated hydrocarbons with triple bonds)

2) Alcohols (contains one or more hydroxyl group)

3) Aldehydes (contains an aldehyde group)

4) Ketones (contains keto group)



Some classes of organic compounds:

6) Carboxylic acids (contains one or more carboxylic group)

7) Amines (contains amino group)

8) Amides (contains amido group)

9) Ethers (contains an ether group)



Bioorganic compounds:

•Carbohydrates

•Lipids

•Nucleic acids 

•Amino acids and proteins



Alkanes, alkenes and alkynes

• Alkanes - saturated hydrocarbons with the general formula 
CnH2n+2. Each carbon atom forms 4 strong single bonds.

Methane (CH4)



Alkanes, alkenes and alkynes

• Alkanes - saturated hydrocarbons with the general formula 
CnH2n+2. Each carbon atom forms 4 strong single bonds.

Ethane (C2H6) Propane (C3H8)







Branched hydrocarbons

Also methylpropane



How can we call it?

2-methylhexane



How can we call it?

3-methylheptane



Alkenes and alkynes

• Alkenes - unsaturated hydrocarbons with the general formula 
CnH2n. Compound contains one or more double bonds.

Ethene or ethylene (C2H4)











2,3- dimethylbutane





• (a) – carbon atoms have a characteristic 
tetrahedral arrangement of their four 
single bonds

• (b) – carbon-carbon single bonds have 
freedom of rotation, as shown for the 
compound ethane (CH3-CH3)

• (c) – double bonds are shorter and don’t 
allow free rotation. The two doubly 
bonded carbons and the atoms 
designated A, B, X and Y all lie in the 
same rigid plane 

Geometry of carbon bonding





Alkynes

• Alkynes - unsaturated hydrocarbons with the general formula 
CnH2n-2. Compounds contain one or more triple bonds.

Ethyne or acetylene (C2H2)





Tasks for naming practice
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