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Definition and Classification: 

Carbohydrates

Monosaccharide
Disaccharide Polysaccharide

can not be hydrolyzed

to simpler compounds.

can be hydrolyzed to can be hydrolyzed to

molecules.

two monosaccharide many monosaccharide

molecules.

Aldose Ketose

contains an aldehyde contains a keto group

group (-CHO) ( C=O )
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 يوجد الجلكوز في الفراغ في شكل الكرسي لانه الاكثر ثبات و اقل طاقة 
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coordination compound, any of a class of substances with 
chemical structures in which a central metal atom is surrounded by 
nonmetal atoms or groups of atoms, called ligands, joined to it by 
chemical bonds. 
 
 



Properties of central atoms 

1- have large charge/radius ratio; 
2-  hard and have high densities; 
3- have high melting and boiling points; 
4- form compounds which are often paramagnetic (unpaired electrons) 
5- show variable oxidation states; 
6- form coloured ions and compounds; 
7- form compounds with profound catalytic activity; 
8- form stable complexes (Lewise acids). 
9- trend to metal –metal bonding (cluster, not important in biology. 
 

Diamagnetic materials are slightly repelled by a magnetic field and do not retain the 
magnetic properties when the external field is removed. Paramagnetic materials are 
slightly attracted by a magnetic field and do not retain the magnetic properties when 
the external field is removed. 
 
 



Ligands 
A metal ion in solution does not exist in isolation, but in combination 
with ligands (such as solvent molecules or simple ions) or chelating 
groups, giving rise to complex ions or coordination compounds. These 
complexes contain a central atom or ion, often a transition metal, and 
a cluster of ions or neutral molecules surrounding it. Ligands are ions 
or neutral molecules that bond to a central metal atom or ion. Ligands 
act as Lewis bases (electron pair donors), and the central atom acts as 
a Lewis acid (electron pair acceptor). Ligands have at least one donor 
atom with an electron pair used to form covalent bonds with the 
central atom. 



Ligand Name 

I– Iodide ion 

H2O Water 

NH3 Ammonia 

OH– Hydroxid 

Ambidentate ligands are those ligands that can attach themselves to the other central 
metal atoms through two different atoms. For example the NO2 group can attach itself 
through nitrogen and oxygen. The SCN also attaches itself through N and S atoms. 
 
 



Coordination number,  
The number of atoms, ions, or molecules that a central atom or ion 
holds as its nearest neighbours in a complex or coordination 
compound or in a crystal. 

1- In[Ag(NH3)2]+, the central metal atom Ag is bound by two coordinate bonds of NH3. 
The coordination number of the compound is 2. 
 
 

3- The coordination number 1 is only possible when a large metal ion is surrounded by a 
very bulky ligand that suppresses cluster formation, and there is no coordination of 
solvent molecules to the metal. 
 

2- An example of a complex compound having coordination number 4 
is [Cu(NH3)4]Cl2. 
 
 



Shapes of complexes 







 









 







 











 



 



 



 





 






