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Amino Acids, Protein and DNA

(a)

H
|

HyN—{CHj)s —C—COCH
|

MNHz
lysine

IUPAC name of lysine:

2,6-diaminohexanoic acid

Q)

(b) Draw structures to show the product formed in each case when lysine
reacts with

e An excess of agueous HC|
H
+ |
HsN(CH,)s—C—COOH

*NH; (2c0)

o An excess of agueous NaOH

H

| -
HgN{Csz_.,—(IZ— Coo

NH; (Na*)

e Methanol in the presence of a small amount of concentrated H,S0,

H

|
HoN(CH,)s—C—COOCH;

NH,
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(3)
()
Eguation for the fragmentation:
\
G 1e0 Hbn
H—-C—COOH - HeCs + COOH

NH: N

H
(2)

(d)

Following is a dipeptide formed from one molecule of lysine and one
molecule of alanine.

Q)

Q)
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" (a)

2witterion formed by alanine:

i
Hac—(lz— COO
+ NH;
Q)
(b)

Structure of the compouna:

|
H3C—{IZ—COOCH3

NH-
Q)

(o)

Following is the structure of the specie formed by aspartic acid at high pH.
cO0
H—(IZ—CHECDE}
NH,
QO
(d)

Following is the structure of a dipeptide formed by two aspartic acid
molecules.
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([:OOH (leO H
g
HEN—(I:—-{ﬁ —T—?—COOH
H O H H
a
(a)
IUPAC name of a monomer that forms polymer L.
3-methylpent-2-ene
0]
(b)
IVPAC name of the monomer that forms polymer M:
4-amino-3-methylbutanoic acid W
|

()
Following is the section of a polymer made from a dicarboxylic acid and a
diamine that is isomeric with the section of polymer M shown:

Ha

|
——N—=CH, (II CH,
H

Q)
(d)

Polymer L is non-biodegradable because it lacks polar groups or bonds
vulnerable to attack by water, acids, alkalis, or enzymes.

Additionally, its strong C-C bonds resist degradation by biological
processes.
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)
S.
(a)
Balanced equation:
Pt(NHs):Cl, + H20 — [Pt(NH3) CI(H,0)]+ + ¢l
(2)
(b)
Type of bond:
The bond formed between the hydrogen atom from an ammonia ligand on
complex ion @ and an atom in guanine is a hydrogen bond.
Atom in guanine:
In guanine, the atom that could form a bond to this hydrogen atom is the
oxygen atom in the carbonyl group (C=0) or the nitrogen atom in the
amino group (NH).
(2)
()
Type of bond:
The bond formed between guanine and platinum when a water molecule is
displaced is a coordinate bond.
Atom In gquanine:
In guanine, the atom that could bond to platinum in this way is the
nitrogen atom in the nitrogenous base portion of guanine.
(2)
(d)

One risk of using cisplatin as an anticancer drug is its potential to attach
to DNA in normal cells, causing damage or killing them, leading to side
effects like hair loss.
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(2)

é.
The tripeptide:
CHs NH;,
¢Hs GHOH — (CHa)s
HoN—C—C—N—C—C—N—C—COOH
SREE R

I I
I I
1 I
1 I
I
i

alanine ! threonine ! lysine
(a)
Circle around each of the asymmetric carbon atoms in the tripeptide:
C
Hs THZ
CHOH
CHs C (CHa)4
HoN (I:—llu—gr}—fl:l:—llq COOH
H H H O H H
(r)
b)
2witterion of alanine.
CHs
+ —
HaN—C—COO
H
(r)
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(o)

IUPAC name of threonine:

2-amino-3-hydroxybutanoic acid

0,
(d)
Folloing is the species formed by lysine at low pH.
4
NH;
(CH2)4
+
HaN—C—COOH
H
@
7.
(a)
2witterion:
A zwitterion is a neutral molecule that contains both positive and negative
charged functional groups, making it electrically neutral overall.
0
(b)

In leucine, the amino group (-NH») and the carboxyl group (-COOH) are
the functional groups involved in zwitterion formation.

Amino Group (-NH):

The amino group acts as a base, accepting a proton (H*) from the carboxyl
group.

Dr. Ashar Rana Copyright © ChemistryOnlineTuition Ltd - All rights reserved



www.chemistryonlinetuition.com

Carboxyl Group (-COOR):

The carboxyl group acts as an acid, donating a proton (H*) to the amino
qroup.

(2)

3.
Glutamic acid

COOH
HEN—(lj— CH, — CH,— COOH
H

(a)

When glutamic acid reacts with an excess of sodium hydroxide

Q)
(b)

When glutamic acid reacts with an excess of methanol in the presence of
concentrated sulfuric acid

COOCH 1
HEN_C_WE_WE_MH 3

H
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W
()
When glutamic acid reacts with ethanoyl chloride
|
HAC {“3 N c|: CH,—CH,—COOH
O H
@
9.
(a)
OEDOH fIIHs
3 H,N— C—COOH
~ I
H H
proline alaning
2witterion of proline:
( __-Co0
o+
N
/N
H H
a
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)

Following is the structure of the tripeptide formed when a proline molecule

bonds to two alanine molecules, one on each side.

CH,
\C/COOH
\ H
\O H
N
C/
=p
HiC—
/ H
HoN
10,
(a)
fa] Step 1 ?H
CH3cHz—cf E’ CchHz—-:l:—H
H CN
Name:

nucleophilic addition

Mechanism for Step I
H+

o ?_)

4
(GH30H2+<H —_— CHacHz—?—H ——= CH3CHy,—

M1 CN
“CN
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)
IUPAC name of the product of Step 2:
2-bromobutanenitrile
0,
()

Reagent:

Ammonia or NH3
Condition:

Excess Cammonia)
Name of mechanism:

Nucleophilic substitution

(3)
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