
1. Amines 
Reactions of amines 

Give the structures of the products formed from the following reactions: 

1-Ethylamine and ethanoyl chloride 
0 

'-NH2 + H3C)l_CI - - + HCI 

2-Dimethylamine and ethanoyl chloride 
0 

H,C, )l_ CH3 
H3c - NH + H C.,,...__C I - - H3C N: 3 

CH3 
+ HCI 

3-Methylamine and benzoyl chloride 
0 

H3C-NH2 + - - ~ N ,.CH3 l) Cl V H 
+ HCI 

4-Phenylamine and ethanoic anhydride. 
0 0 0 

0-NH, + H3C)l_O)l_CH3 -- H3C)l_~-0 + 

2. Amino acids 
Although there are many types of amino acids the ones we will be interested in are those that exist naturally and are 
found in proteins. 
These are known as 0 -amino acids. 
The amino acids are so-called because they contain two functiona l groups: 
The amino group: -NH2 
The carboxylic acid group: -COOH 
All naturally occurring amino acids have the following overall structure: 

H 

H2N-C-COOH 

I 
R 

2. Amino acids 
The only difference between one amino acid an 
another is the group -R 

You are given a sheet giving the structures of 
the most common amino acids. 

From this sheet state what is the - R group in: 

Alanine 

leucine 

cysteine 

glutamic acid 

lysine 
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2. Amino acids 
H 

Amino acids contain both a basic group (-NH2) and an acid ic grou p (-
COOH). I + I -
In solution the carboxyl group can lose a proton and the amino group can gain ~~:i:~:,f~:~ m

0 0 ~ • 1harge known as a 

:H3N-,-coo 
L. R 

lonpalr 

H H H 

+ I -Acidic medium H ~-!-cooH I - Basic medium 
H,N-C-COO 

I 
H3N-C-COO l I ! R R 

In the solid state, amino acids exist as zwitterions and, because of 
the electrostatic attraction between them, give them a high melting 
point. 

G~ lycine, meltingpoint - 233 °C 

. 

-
3. PolY-p_eptides & 

Amino acids are able to link together to form chains. D t • 
In this way they can build up large molecules of pol:,-o<Jjil"Ll; CJIIS 
The amino acids link together by a reaction which removes a molecule of water from them 
This is known as a condensation reaction. 
The link between the two amino acids is called a peptide link (- CO-NH-) 
The dipeptide still has an - NH2 group at one end and a -COOH at the other so that it can undergo further condensation 
reactions with more amino acid molecules to build up chains of unlimited length (a polypeptide chain) 

Formation of a dipeptide 
R1 O R2 
I I ---------- I NH2-,,-C~?:°:f! 

1 

___ H_7i-r-C00H 
H H H 

amino acid(!) -H20 amino acid(2) 

i' rr ·······1 i' 
NH,-r .;c- rrr-COOH 

H lJJ H 

dipeptide 

3. PolY-p_eptides & 
~-~ - Proteins 

A polypeptide chain undergoes hydrolysis when boiled with dilute bvdrorb/oric add or SllJljJuaJJJ!/kJIJiJk, solution and 
produces the individual component amino acids. 

Give the formulae and names of the amino acids formed by the hydrolysis of the following tripeptide 

H O O 0 

I II H H II H H II 
H2N-,-C-N-,-C-N-,-C-OH 

H CH3 IH2 

OH 



3. Poly:nentides & 
A~ chain consists of a lmlg~JJ/ ami:E~s but this does not constitute a protein. 
In a J!.rotein the polypeptide chain has to be ~ e ~QS-hape def!.ending on the f_uncdon o.f.lM 
/lWfill. 

The alpha-helix structure found in many structural proteins such as collagen. 
The protein is held in its shape by hydrogen bonds between the carbonyl groups and the amino groups 

Alpha helices arc categorized as secondary protein 

3. Poly:nentides & 

H ydrogen 
bonds 

Tertiary protein structure D t • 
Many enzymes and metabolic proteins are globular wl le-~.ll~1ain is wound into a complex, but very specific, 
shape. 
The configuration of the molecule is maintained by a network of hydrogen bonds 

Myogk)bin, • globular protaln 3D protein structure 

3. Pol:v.:u..eotides & 
The polypeptide chain can also be held in H H 

its configuration by disulphide bridgei ..,Ni -coo- ..;.1---=· 
between cysteine molecules. 
A disulphide bridge is a much stronger 
linkage than a hydrogen bond. SH _ • t ... 2w + 26 

. ?'· ~1-coo- H,N H-COO 

Example: Insulin: Two polypeptide chains with three disulphide bridges 


