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OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE, NIGERIA
DEPARTMENT OF CHEMISTRY

AOTS

B.Sc. Degree (Chemistry) Examination Part 111
=%’  CHM 306: AROMATIC AND HETEROCYCLIC CHEMISTRY
Rain Semester Examination 2018/2019 Session
Time Allowed: 2!/2Hours Date: 18" December, 2019
Instructions:
(i) Question 1 is compulsory.
(ii) Answer any three questions from questions 2 to 5.

SECTION A

1. a. (i) Mention the coal oxidative product from which aromatic compounds can be obtained, -
(ii) Outline a typical Bardhan-Sengupta synthesis of phenanthrene.

b. Complete the following reaction equations by writing the structures of lettered compounds:

y X
O ok Al —
N . ™

3 / s & \
- J &7
(i) | + AcOH = o 1°
7 NH, O/C\CH; l C E(
&»——

-
(iii) % O/ D oy (
(iv) Pk o P s / NaNl-l2
& 250 °c
PR . & M

b 24 ek ~ SECTIONB
2. a. How can you distinguish chloride from chlorotoluenes using chemical method. Write
balanced equatnons for the reacti .
b. (i) Which is more stable bet

1§ 'le esulphonic acid and 2-na hthalenesulphomc
acid? (ii) State the reason fo g P P

(iii) Describe by chemxcal
phenyl-3-butenoic acid.
(iv) Write a balanced equatx

uon of l-naphthalnesulphomc acid frdm 4-

naphthalenesulphonic acid to 2-naphthol.
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3. a. Describe by chemical equation(s) the preparation of diphenylmethane using methanal as one
of the starting materials

b. Explain by chgmigal equation(s) the synthesis of phthalic acid from B-benzoyl propanoic acid.

4. a. Give the name and structure of the compound that would be formed from allowing 2,5-
hexadione to react with methyl amine according to Paal-Knorr synthesis.
b. Outline the mechanism for the reaction inZa above.

¢. Nitrogen heterocyclic compounds consist of different classes. Give the names and s
any: : _'

(1) Two members of fussed heterocyclic compounds
(i1) Two members of azole class

(iii) One member of azine class

4
s
7

b

N

3. a. Give the name and structure of the final product that would
first react with 3-pentanone and the resulting intermediate is i 1
180°C.

b. Outline the mechanism of the reaction in 8a aboy
c. Give the names and structures of the products f

| "‘-z U
Ay
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INSTRUCTION: Adtempt ALL questions 40 min
Date: 18" October 2017 i _-,'\ g _
. & Outline the synthesis of benzoic acid using as one of the starting materials

2a mhep "

$0°C in acidic mediur ,mmmnorlmelyﬁndpmdum(!)‘,

b.(1) Giveal possible resonance canonical structures for pyrrole and pyrazole.

(1)) With reference 1o the resonance structures above, briefly discuss the chemistry of
: . - . ot P ‘
cie ph;hc substitution in pyrrole and pyrazole using only nitration \Itaction as example.
(@
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e amee e v LT YRKSLLY, ILE-IFE, NIGERI/
B.Sc. (CHEMISTRY) DEGREE EXAMINATION

2019/2020 Rain Semester

CHM 306: AROMATIC AND HETEROCYCLIC CHEMISTRY
TIME ALLOWED: 2 hours DATE: October 04, 2021

Instructions: Write your Name and Registration Number. Also append you,
signature on your answer scripts.

ATTEMPT ALL QUESTIONS

J (2) Outline the synthesis of benzoic acid from the following compounds
(i) acetophenone (ii) styrene.
_(b) Explain by chemical equation(s) the production of bromobenzene from isoprppyl benzene.

(c) Compare and contrast Wurtz-Fittig reaction and Ullmann reaction. Give an example of eacl
reaction.

/2. (a) Describe how biphenyl can be prepared from phenol. o){fv
 (b) Outline the,synthesis of phenanthrene from 4-phenyl-3-butenoic acid. @
A. Draw the structures of the following lettered organic compounds:

L &r Conc. HSO,4 . A cH=
X 4|
X
' _ {
P>
N

il 5 N&NOa c o cHz u,s
N a0 n & /Cé.
3
s %~
X NaNO 4 N
iv. @N) :c oa — Dx \x& Cv"‘—; C/t' C“b
2 -
A QM
™
;@’( 10)\’\ 54 -1 4" >
L



+

) H
M ©\ ¥ 2CHGHO —— A
NH2 ‘

Quatndiri —
O
250°C
- HaC"C"7 High Temp 5 c 9.
* ¢ (140° C) : TSl
NH> HaCO~%y
O
o
Q D
(i) N O FQF Gy TR
CHs Q Strong base 5T
(iv) ©: + /C—Ph —_— E —_— F o ?\Ao.r
NH Cl Yiwd
Q] ==
(V) o\\ ’H PN, —_— H
CI:\ - NaCNS
NH2

a. Pyrrole, imidazole and pyrazole are azole alkalgids (organic bases). Arrange them in
increasing order of basicity. Give reasons for your arrangement.

b. (i) Give all possible resonance (canonical) structures for pyrrole. f\*‘ ? Q

(ii) Give the equation for the reaction of pyrrole with phenylmagnessium bromide.

——

(iii) Give the equation for the reaction of benzoyl chloride with the product of 2b (ii)

above. @ g
oL

77X




e amee e v LT YRKSLLY, ILE-IFE, NIGERI/
B.Sc. (CHEMISTRY) DEGREE EXAMINATION

2019/2020 Rain Semester

CHM 306: AROMATIC AND HETEROCYCLIC CHEMISTRY
TIME ALLOWED: 2 hours DATE: October 04, 2021

Instructions: Write your Name and Registration Number. Also append you,
signature on your answer scripts.

ATTEMPT ALL QUESTIONS

J (2) Outline the synthesis of benzoic acid from the following compounds
(i) acetophenone (ii) styrene.
_(b) Explain by chemical equation(s) the production of bromobenzene from isoprppyl benzene.

(c) Compare and contrast Wurtz-Fittig reaction and Ullmann reaction. Give an example of eacl
reaction.

/2. (a) Describe how biphenyl can be prepared from phenol. o){fv
 (b) Outline the,synthesis of phenanthrene from 4-phenyl-3-butenoic acid. @
A. Draw the structures of the following lettered organic compounds:

L &r Conc. HSO,4 . A cH=
X 4|
X
' _ {
P>
N

il 5 N&NOa c o cHz u,s
N a0 n & /Cé.
3
s %~
X NaNO 4 N
iv. @N) :c oa — Dx \x& Cv"‘—; C/t' C“b
2 -
A QM
™
;@’( 10)\’\ 54 -1 4" >
L



® [/ \S CH,l
n C;HsMgBr B + C——» D
Lo\ CH;NH, o
()] Hc\o o//CH . B ry
°z“ 279C 250°C 4

4. (a.) Using appropriate equations show how 2-phenylindole can be obtained by the reaction of
ortho-toluidine (2-amino toluene) with appropriate acyl halide, indicate “reaction

condition.
(b.) Amrange the following heterocyclic nitrogen compounds in order of increasing basicity:

pyrrole; immidazole and pyrazole.
(c.) Give the structures of lettered compounds in the following chemical equations:



Department of Chemistry
OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE
Part Il B.Sc. Chemistry Degres Examination ~ = S=eTbugiPepfi.
RAIN SEMESTER EXAMINATION, 2022/2023 SESSION
CHM 306: AROMATIC AND HETEROCYCLIC CHEMISTRY

Time Allowed: 2 hours

INSTRUCTION: Provide answers o new questions on a fresh page. Do not muddle up
your answers.

SECTION A (Answer all questions in thls section)

1 (a.) Provide the missing compounds or reagents indicated by letters in the following
reactions.

Cl —_—
© v o * . Heal 3 4
o

P

. E + KCl
® G 2CHy
© + F e + H w0
%
> R Y o 4
\ OOH
©/c + J

1 al

(b.) (i) Outline the synthesis of ethyl cyclohexane from ethenyl benzene. o

(ii) How would you prepare chloro benzene from sodium phenoxide? o,

2 (a.) Describe the synthesis of trans-stilbene from benzylbromide.
(b.) Explain by equations how 2-naphthol can be obtained from succinic anhydride.

SECTION B (Answer ANY two questions from this section)

3 (a.) Name and give the structure of a naturally ocourring nitrogen heterocyclic compound
containing the basic skeleton of (i) pyrazole (ii) imidazole and (iii) indole

(b.) Complete the following chemical equations by writing the structures of the lettered
compounds

N \
Py



Q) A
lo] ¥
o o“ﬂ-a +  NoCNS —s M —— N

NH;

H ol
® O\ + HC—gmg—CHo i o N i
NH,

u.l" l‘}b
0
™ 1 _ NOH m NH:NH, g
N 0
o o Byo (CH)NH o LIAH, -
—
o Iy - 3¢ 2 e

5 (a.) [lustrate the mechanistic path for the synthesis of a substituted indole from pentan-2-onc
and phenylhydrazine, using Fischer Indole mothod. Give the name the product formed.
(b.) Using (i) the rosonance (canonical) structures and (ii) nitration reaction, justify the

chemical information that pyridine is less susceptible to electrophilic substitution reaction
than pyrrole.

) by
l, ;Jy @ NO,




OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE NIGERIA

| DEPARTMENT OF CHEMISTRY
B.Sc (Chemistry) RAIN SEMESTER EXAMINATION 2023/2024 SESSION

CHM 306: AROMATIC AND HETEROCYCLIC CHEMISTRY

Date: 25" April 2025 TIME ALLOWED: 30 Minutes

INSTRUCTIONS: Attempt ALL questions.

1. a. Write the structures of the following compounds (i) 1,4~ -dimethyl-4-ethenyl benzene
(ii) ethynyl benzene (iii) dichlorodiphenyltrichloroethane

b. (i) Which of the oxidative products of coal can yield aromatic hydrocarbons?
(ii) Outline by chemical equations only, the synthesis of benzoic acid from acetophenone.

c. Explain by chemical equations, how to obtain bromobenzene from isopeopy! benzene?

s



OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE, NIGERIA
DEPARTMENT OF CHEMISTRY
BSc, Degree (Chemistry) Examination Part I11
CHM 306: Nitrogen Heterocyclic Compounds
Mid Rain Semester Examination 2023/2024 Session Time: 30 mins. Tuesday 13" May 2025

INSTRUCTION: Attempt all questions.

1. Give the structure of the following nitrogen heterocyclic compounds
(i). Imidazole; (ii). 3-methylindole (skatole); (iii). Pyridine-3-carboxylic acid (nicotinic
acid); (iv). 2-aminoquinoline and (v). isoquinoline
2. Write equation for the following reactions and give expected product(s) of the reactions in the
equation:
(i). Ethylmagnesim bromide reacts with pyrrole at its N-atom to form an intermediate, which
was later treated with ethylbromide.
(ii). 3-methylpyrrole treated with potassium permanganate
(iii). Two moles of acroleine (2-propenal) react with one mole of ammonia
(iv). Ethanal was made to react with phenylhyrazine, the product formed reacted with ZnClz (a
lewis acid) at about 180 °C to give one main compound

(0%

ks o
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OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE, NIGERIA
DEPARTMENT OF CHEMISTRY

B.Sc. (CHEMISTRY) DEGREE EXAMINATION
RAIN SEMESTER, 2023/2024 SESSION

CHM 306: AROMATIC AND HETEROCYCLIC CHEMISTRY

TIME ALLOWED: 2hours DATE: Saturday, 26" July 2025
INSTRUCTIONS: Attempt ALL questions

1(a) What are the names of the following compounds

i e 3 ) N
CLQ (O
E:i;rcn ‘“" I "E 5

() Provide the missing compounds indicated by letters in the following reactions.

(iiD)

B 5
G

I O  Zn(Hg)HCI KMnOy4 B + C
F
(i) .
04 H,0H*
. WA WP E + H,C‘g;(;)
PBrs
H—(C—CH; J



(¢) (i) Diagrammatically explain why the C-X bond in aryl halides has double character and C-X
bond in alkyl halides does not?

(ii) How would you prepare benzaldehyde from benzene?

2(a) Outline the synthesis of trans-stilbene from benzyl chloride.
(b) Explain by chemical equations the synthesis of anthracene from benzyl alcohol.
(c) Supply the missing compounds indicated by letters in the reactions below.

@

ch -HCI

——— H
Cool solution heat
of CS,

(i) 4

J C
K,Cr,07 J
H,S04

(iif)
PO 2D
acetic
anhydride

3. Give the structure of the following nitrogen heterocyclic compounds
(i). Imidazole; (ii). 3-methylindole (skatole); (iii). Pyridine-3-carboxylic acid (nicotinic acid); (iv).
2-aminoquinoline; (v). isoquinc;ine; (vi). Histamine; (vii). Pyrazolone; (viii). Tryptamine; (ix).
Isatin and (x). 8-bromoquinoline . 10 Mks

4(a) Write equation.for the following reactions and give expected product(s) of the reactions in the
equation: §
(i) Ethylmagnesim bromide reacted with pyrrole at its N-atom to form an intermediate, which

was later treated with ethylbromide. A
(i) 3-methylpyrrole was treated with potassium permanganate \‘S’O
(iif) Two moles of acroleine (2-propenal) reacted with one mole of ammonia N

3
r
:



(iv) Ethanal was made to react with phenylhyrazine, the product formed was treated with ZnClz (a
\ewis acid) at about 180 °C to give one main compound

(b) Give the structure of each of the lettered compounds below:

HNOy/H,80,

B + C
i \~ / NNOyASO
S \ Cone. H;S0, B
o\t + NaCNS§ —— F .—\2\-.. a
i

NH,

o5, NH,0H

ch
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