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Question 1

a. Draw the following molecules whose names are shown below. (18)
i. 1,3-butadiene
ii. 2-chloro-2-methylbutane
iii. 1,3-dibromocyclobutane
iv.  2-Butenenoic acid
v.  3-chloro-2-cyclohexenone

vi. 1,3-Benzene dicarboxylic acid
vil,  2,3,3-trimethyl-4-octyne
viii,  2,3-dibromo-3-ethylheptane

ix. 1l-ethoxy-3-methyl-pentane
b. Draw all the structural isomers for compounds with the following molecular formula,
CsHya. {7)

Question 2

a. How many asymmetric carbons atom are present in 3-ethyl-2,2 4-trimethylpentane

(4)

b. Describe two methods for the separation of enantiomers. {5)
c. In each of the following pairs of compounds, identify which one is chiral. {4)
i. Br*/ Br/\/\
CICH,CHCH,0H HOCH,CHCH,CH
ii.. OH OH

d. Draw Fisher projections for (2R, 35)-2-bromo-3-chlorobutane and (28, 3R})-2-bromo3-
chlorobutane, with the carbon chain on the vertical line. Label each structure as (2R,
35) or (25, 3R). (8)

¢. Assume that you have a mixture of equal amount of each of the above compounds.
Can they be separated into two containers based on physical properties such as b.p.,
m.p., etc.? Briefly explain why your answer. {4)

Question 3
a. Propose how you would prepare 2,4-dimethyl-pantane, starting with and alkyl halide of
your choice. (10)
(CH,),CHCH,CH(CH,),

2,4-Dimethyl-pentane
b. Explain why carbonyl compounds are more soluble in water than the corresponding
alkanes but less than the corresponding alcohols. {(7)
c. Explain the following observations:



i. Benzene undergoes electrophilic aromatic substitution and not electrophilic

addition. (4)
ii. Inductive effect in the reactions of aromatic benzene. (4}
Question 4
a.  Suggest a mechanism for the OH™ catalysed aldol addition of CH3CHO. (15)
b. Predict the major product of the reaction between 1-pentanol and each of the following. Write
the [UPAC names of the products : (10)
i. PBI’3
o]
CHy§—¢l
ii. o
iii. PCC, CH,Cly
iv. NaH
v.  Conc. H;504, heat
Question 5
a. Show, with mechanistic detail, how the ester (helow) is formed from a carboxylic acid
and an alcohol in the presence of an acid catalyst. (10)
e}
CH,CH,0H “
CH;CH,CO0H — CH;CH,C——0CH,CH; + HyO
H

a. Provide the missing reagents, product and/or reaction conditions where necessary for

accomplishing the following transformations. Mechanisms are not necessary

0
OFt 2
OH
i) (4)

> a + f? (? >:N——H——Ph
i)

(3)

NH,
Br 1. NaNQ,, H,50,
0-5°C
- . ?
2. Cu,0, Cu?, H,0
iii) CHy (2)




CH

OG ~—CHyCHy
9 base +
+ - = . CH,COOH
iv) (1)
CHa
base
CHyCHCH,—N—H +  CH,CH,c000 ——— > 7+ 7
v) CHy (3)
CH,CH,I
CH,CH,CHCH,OH + Na ——» ? 4 H, ——— !
vi) GH,GH3 (2)
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