Answer all the questions below as fully as you can then check your

answers

1.  What is hydrolysis?
2. The image opposite shows a dipeptide molecule.

a.  What is a dipeptide? ’T’ T

|
b.  Name 4 functional groups present H.N-C-C—N C-C
JN-C-C—N-C-
|

in this dipeptide molecule. | \O _H
c. Draw the structure of the two amino acids CH CH3

that reacted together to form this | 2

dipeptide molecule. OH

d.  The amino acid glycine is shown below:

[ Whrite an equation to show the product of the reaction of glycine with
hydrochloric acid.
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Whrite an equation to show the product of the reaction of glycine with sodium
hydroxide solution.

HO H 0O

The dipeptide molecule opposite || | V4
was hydrolysed with refluxed H2 N-C-C—N -C-C
with 6M hydrochloric acid at | | \O ~-H

100°C for 24 hours. C‘H2 CH5

Draw the structure of the two OH

amino acids produced.

Draw the structures of the 2 amino acids if &M sodium hydroxide solution had
been used to carry out the hydrolysis reaction instead of the 6M hydrochloric
acid.
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Answers

1.  What is hydrolysis?
The breaking up of a substance using water. Normally hydrolysis is carried out

using either an acid (which contain one of the elements found in water (H*) or
using an alkali such as potassium or sodium hydroxide, which again contains
the hydroxide ion (OH") also found in water! Hydrolysis is usually carried out

under reflux conditions.

2. The image opposite shows a dipeptide molecule.
a.  What is a dipeptide?
A molecule composed of two amino acid residues.

b.  Name 4 functional groups present in this dipeptide molecule.

amide

/ carboxylic acid
' HO \ H /
amie T N\T/

AN
Oo-H
CH2 CH3
|
OH
alcbhol
c. Draw the structure of the two amino acids that reacted together to form this
dipeptide molecule.
(|7H
CHs ©
4 N-C-C
HzN _'C_ H/ | \O H
, NO-H H }
H :
_ alanine
serine

www.science —revision.co.uk



d.  The amino acid glycine is shown below:

He T~
_N-C-C
Ho L No-H

Whrite an equation to show the product of the reaction of glycine with

hydrochloric acid.

O H H O

He |~ . 7
SN-C=C + HCl —— " HAN-C-C
H T ook 1 NouH
0 H 0o
He T »# He T »
CN-C- +  NaOH ——  “N-C-C + H,0
H | No-H H” I NoNa*

[i.  Write an equation to show the product of the reaction of glycine with sodium

hydroxide solution.

See above
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hydrochloric acid at 100°C for
24 hours.

[. Draw the structure of the two
amino acids produced.
The amino acids serine and
alanine react to form this
dipeptide molecule, answers in

diagram below:

The dipeptide molecule opposite was hydrolysed with refluxed with 6M

O H O
| |l 4
H,N —Cl'—C’—N—? -C

\
O-H
CH, CHs

|
OH

(i.  Draw the structures of the 2 amino acids if &M sodium hydroxide solution had

been used to carry out the hydrolysis reaction instead of the 6M hydrochloric

acid.
serine
e
H.N-C-C.
1 No-H
CH,
:?:;f{ioy‘h Cl)H \%?tjtr'on with
e 0
H.N-C-C HsN-C-C
1 No 7 No-H
|CH2 IC‘HZ
OH OH

anion produced cation produced
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alanine

H /?O

|
sz—f—c\O_H

CH>
. reaction with
with kall

H H
4 r P

HSN—f—C\ H HzN—f—C\ )
CH, ©° cH, ©

reacti
acid

cation produced anion produced



