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INTRODUCTION TO NATURAL PRODUCTS CHEMISTRY
TIME: 2 1/2 HOURS

Date; 27™ December 2008 9.30 a.m. — 12.00 noon

Answer any FOUR (04) questions only.
If you have answered more than four questions, only the first four answers will be marked.

1. (a) Fill the table given below by stating the biosynthetic pathway and the precursor from
~ which the given classes of compounds are biosynthesized.

Class of Compound | Biosynthetic Pathway Precursor
Steroids
Fatty acids
(16 Marks)

(b) Fill the table given below with the spray reagents that are used to detect the
following secondary metabolites and indicate the colour.

Class of Compounds Spray Reagent Colour
Amino Acids
Saponins
(16 Marks)
(c) (i) Identify the products B and C obtained in the following reactions.
S distilled
B
Excess Bry/CCl, c
A i
(10 Marks)

(ii) Identify the products obtained when the compound A is ozonolysed. (08 Marks)

(iii)Dissect the compound A given above in to isoprene units. Denote the dissecting
points by ----- lines. Label the head of the isoprene unit by a circle. (10 Marks)

(iv) Name the class of terpenoids for which the compound A belongs to. (05 Marks)

(v) Name the precursor containing 15 carbon atoms from which the compound A is
biosynthesized.

(05 Marks)




(d) (i) Name the enzyme produced by microorganisms that causes resistance to
penicillin. (10 Marks)

~ (1i) Serine 1s present in the active site of the enzyme that causes resistance to

penicillin. Identify the compound D obtained when serine reacts with penicillin.
Give the mechanism of the reaction.

CsHs‘]\?\W GHZOH
Ha ] | + H- c NH, —— D

COOH COOH

Peniciliin Serine

(20 Marks)

2. (a) Identify the missing compounds and co-enzymes (E — H) in the biosynthetic scheme
which is part of citric acid cycle. Will the compound H bear '*C (*)? If so, show the
the position of the labeled carbon atom (s) in the compound H by an asterix (¥).

PO?OQ' E E +G FOSCDA ADP H
CHEO, ~__ CH

| \ | \

CHoCO, COo, CO2  Gh,cor CoASH

N.B. CO» liberated could be labeled or not. ,
(24 Marks)

(b) (i) Name the starting material and draw the structure of the product produced i in

glycolysis reaction. §
(15 Marks) §§ |
2
] (ii) Name three vital biological processes in thch aceyl CoA is the key compound §§ '
or the starting material. (15 Marks) %
':';'%15 :
{c) (1) Explain briefly the term ‘Post infectional allomones’. (12 Marks) % '
' _ ’ (ii) Name the amino acid accumulated in plants in respond to salinity (10 Marks) %
(d) Indicate the missing compounds, I, J, K and L in the following reaction scheme that %
i takes place in photosynthesis ‘ E
| GH,OH i
=0 GH,OH
i Thiaminepyrophosphate(RH 2
| | HO—H phate(ftH) 1 | R-G-OH +J
1 H——OH -
1. H——0OH : : K
i CH,0OP <|3HaOH
C=0 -
fructose-6-phosphate H——0OH L +R
H——OH
CH,OP
ribulose-5-phosphate
(24 Marks)

|
|
i




3. (a) ldentify the missing compounds M - Q in the synthetic scheme given below.

. HY/H0
* - (i) Ht/HO
heat H* H ] 2
| ea OGH, (i} H* / Ho0
oxalic acid

(25 Marks)
(b) Indicate the mechanism involved in the reactions given below.

O™ e QX

(c) Indicate the mechanism involved in the biosynthetic schemes given below.

D) _ o '
N
PPO

(i) 2 = OPP——J\NM\W

squalene
(35 Marks)

(20 Marks)

(d) What are the functions of the following terpenoids in biological systems or
pharmaceutical industry.
(i) retinol
(i) giberellin
(iii)a-santonin
(iv)juvenile hormone ’
(20 Marks)

4. (a) Giving appropriate examples, explain what Blanc’s rule is? How would you apply
Blanc’s rule to determine the ring sizes of A and D rings of steroids.

(35 Marks)

(b) Show how one of the methyl group at C-4 of lanosterol is lost during the biosynthesis
of cholesterol.

SL T L

Lanosteral (35 Marks)
3




(c) Give the basic skeletons (structure) of cardenolides, bufodienolides and saponins.
(15 Marks) -

(d) Show how you would effect the conversion of cholesterol into 5B-cholestan-3(3-ol.

~ >~

HC HO o
cholesterol 5(3-cholestan-3p-ol

(15 Marks)

5. {(a) Explain why 50-cholestan-2f3-ol undergoes oxidation with CrQOs and glacial acetic
acid faster than 50~ cholestan-2a-ol under the same conditions.

Hint: Draw appropriate conformations.

A
5o—cholestane

(20 marks}
(b) Give the structures of the products (with their stereochemistry) of the following

reaction scheme.

CeHsCOH_ _ _ HCl

HO
(20 marks)

(¢} Given below is a proposed synthetic sequence of norethindrone (X), which is used as

an oral contraceptive. Predict the structures of compounds, T, U, W, and X. What is
the reagent V? f
1. Ac,0 Cr0s / HOAC .
—_—— T —_—— U .
2.Bra
HOC I Vv
O
1. Hydrolysis W HC=CH / K/ ig.NHz
2. Oppenaeuer oxidation AcO




(d) Explain how the knowledge of sex hormones led to the development of birth control
pill.
(30 marks)

6. (a) Clearly state the basic skeleton giving the appropriate carbon number and the class of
each of the following compounds. (See the example).

Example
MeQ MeQO
' COoH
Basic skeleton Ce—GC; Cs—Cs
Class Phenyl propene Hydroxycinnamic acid
(i} W oy o (iv)
m HO ot-i
Me
e

(20 Marks)

(b) Giving appropriate structures show the formation of a polyketide chain startmg from
acetyl coenzyme A.

(20 Marks)
(c) Give the biosynthetic pathway leading to compounds Y and Z starting from the given
polyketide.
O 0 0 0 0o HO. O__Me OMe®
J I, W jeas
OH O MeO OMe
Y FA
(20 Marks)

(d)i.  Explain why linoleic acid is considered as an essential fatty acid.

ii. Give the biosynthetic pathway leading to prostaglandin H, (PGHs) from
arachidonic acid.

— - COzH C|)Ill ‘\\\_‘—/\/\COEH
— Ollln / -
OH
Arachidonic acid Prostaglandin Hx

iii. Write a short account on the classification of prostaglandins.

(40 Marks)




