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Amino Acids, Protein and DNA

1.

Name of mechanism: Nucleophilic addition elimination

Mechanism:

(;o P
(:HsCHt)—< = CH,CH,—CT¢ —= CHCH—C
cl . | NHCH
CH&'_NJ_H
(CH;)}-NH; jL
(5)

2.

(a)

Following is the amino acid species present in a solution at pH 12:

P|I Co,
HyN—C—C00°
CH{CTH; ),

(1)
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(b)

H

|
H,N—C—COOH

CH(CH;),
Following is dipeptide formed from two molecules of
amino acid.
T
HyN—C —c—m—?—cooﬁ
CH(CH; ), CH(CH; J,
(1)
(c)
Hydrogen bonding is responsible for holding the protein chain in this
shape.
(1)
3.
(a)

Showing the hydrogen bonds:
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(2)
(b)

Ring showing around each of the component parts that make up the
cytosine nucleotide in the section of DNA shown in the diagram:
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(c)
When referring to DNA strands, "complementary" means that the two
strands must have base sequences that match in a specific way

adenine (A) must pair with thymine (T), and cytosine (C) must pair with
guanine (G)

(1)
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@)

Structure of 2-aminopropanoic acid
CH,

[
HgN—(IZ—CCUH
H

(1)
(b)

Following is an organic product formed by the condensation of two
molecules of 2-aminopropanoic acid

?Hg CHjz

I
H;N—? Iﬁ—ll‘l (T“—CDCIH
H|O H| H

1)
5.

Hydrogen bonding represented with dotted lines

[T \
[DNA strand]

0 (H)

(2)
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i

HyN—C — COOH
[

H

alanine

The systematic name for alanine:

2-amino propanoic acid

(b)
(i)

(i1)
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(1)

Stereoisomers are molecules with the same structural formula
but different spatial arrangements of atoms or groups in three-
dimensional space.

(2)

Stereoisomers can be distinguished by observing how they
rotate plane-polarized light.

One may rotate it clockwise, while the other rotates it
counterclockwise.

This phenomenon, known as optical activity, allows for
differentiation between stereoisomers based on the direction and
magnitude of rotation.

(2)
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Following is the structural formula of the species formed by glycine at
pH 14:

(1)
(d)

Following is the structural formulae of the two dipeptides which are
formed when alanine and glycine react together

CHs H

| Ol 0
H,N=C=C=N=—C—C%

I 01 1 | ™oH
H O H H

(2)
(e)
The reaction involves the esterification of the carboxyl group of glycine
with methanol.

Here's the structural formula:

T o
H,N—C—C*

| ™SO—CH;

H
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(@

(1)
Name the compound HaN(CHz)sNH2 is :
1,6-diaminohexane
(1)
(b)
Repeating unit in the polyamide nylon 6,6:
(—)fﬁ —(CHa)¢ fﬁ - Ii! —(CHa)5~ tlil(—)
0 0O H H
(1)
Urea:
H O H

Me—N—C—N-—H

The amino (-NH2) groups in urea can substitute for the hydrogen bonds
in the double helix of DNA.

That is why urea is effective at separating the complementary strands in
DNA.

(2)
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9.
(a)
Following are the repeating units of the polyamide formed by the
reaction of propanedioic acid with hexane-1,6-diamine:
—C—CHy;—C—N { CHg} N
[ | s |
o C H H
—C—Hp—C—
Il I
o o]
M { G—lz} N
l 6 |
H H
(2)
(b)
Polyamides, such as nylon, can be made into strong and flexible fibers
suitable for sewing and weaving due to the presence of hydrogen
bonding between polymer chains.
These hydrogen bonds are stronger compared to the van der Waals
forces found in polyalkenes like polyethylene and polypropylene.
Consequently, the stronger intermolecular forces in polyamides result
in fibers with superior strength and durability, making them ideal for
such applications.
(3)
10.

(@)
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CH,OH
|

H—fl.:— COOH
NH,

serine

IUPAC name of serine:

2-amino-3-hydroxypropanoic acid

(1)
(b)

Following is the structure of the species formed when aspartic acid
reacts with agueous sodium hydroxide.

(1)
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(c)
Following is the structure of the species formed when serine reacts
with dilute hydrochloric acid.

(1)
(d)

Following is the structure of the species formed when serine reacts
with an excess of bromomethane.

L
H— C— COOH

+
NCHih (Br)

(1)
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