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3. a. Complete the following equations: (Select only Six):

(0]
; o, Heat _ HN NH
i. 2 Glycine ———>
(0]
(0]

o H,N

I 1. Excess NH; OH _
ii. (CH3),CH-C—COOH ————> Valine

2. Hy/Pd
O,N O,N

jii. R‘ClH_NHz + F—@*N02—> R‘ClH'NH_ONoz

COOH COOH
DNP-peptide

iv. Alanine + LIAIHy,———> HN Y\ OH
0

v. Alanine + HNO, —> HO OH

Lactic acid

)

(0] (0]
Il Il H e .
vi. Glycine + Ph-C—CI%> Ph‘C—N\)k Hippiuric acid
OH

OH
vii. Glycine + HCHO ——> >:N O Nd—OH> >:N
(0]

H2N —+ + Hzo

B. Define each of the following terms:

-+
ONa

O

[3 Marks]

[3 Marks]

i.  Isoelectric point: pLLIEP, is the pH at which a particular molecule (amino acid or

protein) carries no net electrical charge in the statistical mean. And cease (does
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not) migrate towards any electrodes in an electric field i.e. the zwitterion form is

dominant.
N ﬁlezH pKa, N o, pKa, CC,
HN——H ~ HN +H H.I —-H
E E E
acidic media nieutral basic media
low pE forrm high pH

IEP( net charge = 0)

ii. Polypeptide: a linear organic polymer consisting of a large number of amino-acid
residues bonded together in a chain by peptide bonds, forming part of (or the whole of) a

protein molecule, and having a molecular weight up to about 10,000.

iii. Protein: Large biomolecules, or macromolecules, composed of one or more chains of
amino acids (more than 100) in a specific order determined by the base sequence of nucleotides
in the DNA coding for the protein. Proteins are required for the structure, function, and

regulation of the body's cells, tissues, and organs.

C. Draw the complete structures of the following. (Select only Three) [3 Marks]

I @ T oy 1
HoN—CH-C—OH HeN—CH,—C~NH—CH~C—N~CH,—C—N—CH-C—OH
CHz CHa CH,

i. i,
0
o) - H | H n
T HeN—CH C—N—CH-C—N~CH,—C~OH
HZN—<|:H—C—OH CH. CHs
.o Iv.
c=o0




4. Answer Three points only (A is obligatory)
A. Describe how can you synthesize each of the following:(Select only Three) [6 Marks]
i.  Phenylalanine:

NH,CH,COOH + PhCOCl —> PhCONHCH,COOH (Hippiuric acid)

O OH
o o o
T O
N o) AcO Ny © H
Ac,O, AcONa
B HZCI heat -H,0
D
N\\ o P, HI 0
Ac.,O, heat
H N OH
il. Glycine : Method A: CICH,COOH + 2 NH; — H,NCH,COOH + NH,Cl
Method B:
@] O
(;QN K CICH,COOC,H, @N
—
o
O O O
@ O
N KIOH e N
o o
o O O O

O
_%OK OH
o O




iii. Alanine

Method A:
0 J,;';l
4+ NH,Cl + NaCN - {
-NaCl, -H,C \H
)
1. H.HO 0
ik OH
e
2. Ph{OH), \NH;_,
Method B- 0 0
[ | A?L OH NH, _ OH
, -HBr
Br NH,
iv. Gly-Ala

O

Hy G i S H H 0
2 I
QCZ—O-&—CI + HoN—CHy C-OH QC —0-C—N—CH,C-OH +S0Cl,

Glycine

H, /Pd
Cbz-Gly-Ala

O

N H Il
HzN—CHz-C——N—?H-C—OH Gly-Ala
HsC

O O Y 0
] 2 n H
HeN—CH C—OH +QC —0-C—N—CH,

HsC
Ala




B. After treatment with peroxyformic acid, the neuropeptides peptide hormone
Oxytocin is partially hydrolyzed. The following fragments are recovered. Propose
a structure for Oxytocin. [3 Marks]

Answer:

Cys-Tyr-Ile-Gln-Asn-Cys-Pro-Leu-Gly-NH,

C. Amino acids are classified in different ways? Discuss their classification according to
their synthesis and structure? Illustrate your answer by examples? [3Marks]

Answer:

**They can be classified according to their synthesis as:
i.  Essential : Amino acids that can not be synthesized by human body and must be

supplied in their diet.
Ex. Valine, leucine, phenylalanine, ................ etc.
ii. Non-essential: Amino acids that can be synthesized from other compounds by
tissues of the body.
Ex. Glycine, Alanine, tyrosine, serine, cysteine,....... etc.
Or they can be classified according to relative number of amino and carboxylic group.
i.  Neutral: Amino acids which contain in their structure one NH, group and

one carboxylic group (COOH).
Ex. Glycine, Ala, Valine, leucine , tyrosine, serine, ............ etc.

ii. Acidic: Amino acids which contain in their structure one NH, group and two
carboxylic group (COOH).
Ex. Aspartic acid and Glutamic acid

iii. Basic: Amino acids which contain in their structure two NH, group and one
carboxylic group (COOH).
Ex. Lysine and Histidine




D. Draw the structure of the predominant form of a mixture of Aspartic acid, Alanine, and

Lysine at pH 6. Draw their electrophoretic separation at the same pH. [3 Marks]

Structure at pH 6

HN—CH—COO- H,N—CH—COO-  HN—CH—CO0O0

CH, (CH,),—NH; CH,—COO
alanine (charge 0) lysine (charge +1) aspartic acid (charge -1)
— power +
/ supply '\
|' cathode anode
NG |
|

Asp” moves toward the positive charge

Ala does not move
Lys* moves toward the negative charge




