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ANSWER ALL QUESTIONS

1. (8) (i) Draw chair conformations of the fdlloWing cyclohexane derivative.

HBC{,'O/CHZCH?’

(i) Giving reasons state which chair conformation is more stable.

(20 Marks)
(b) Consider the compound (A) given below.
(Carbon atoms are numbered for your convenience).

‘ , H OH ‘
HO. 8 5 % : 22 Cl
9 1 CH.Br
10° !
A

(i) Determine the configurations of chiral centers as R or S and double bonds as E
or Z showing the priorities of the groups attached to them according to Cahn-
Ingold-Prelog rules.

Note: Ifpriorities of the groups are not clearly shown marks will not be
awarded

(i) How many stereoisomers are possible for A?

(iii) Draw the remaining stereoisomers of A and label them as B, C, D, etc.

(iv) State the stereochemical relationship of cach of them with A. L

“(55 Marks)

(¢) How would you attempt to separate a racemic mixture of ibuprofen into optically pure
(+) and (-) ibuprofen? '

COH CO,H

(-} R)-ibuprofen (+)(S)-ibuprofen -
(25 Marks)




2. (a) Explain the following observations.
2-Chloro-2-methyl propane undergoes hydrolysis in water while 1-chlorobutane does
not undergo hydrolysis under the same conditions. With the addition of NaOH into
the reaction medium, 1-chlorobutane undergoes hydrolysis and the rate of hydrolysis

is found to be dependent on the concentration of NaOH.
(35 Marks)

(b) Each of the following reaction can give rise to two products.
Br

. ) |

) CHiCHCH, +  C,H:O Na' _EtoH
o EtOH

() CHaCHCH; + C,HsSNa® ——

(i)  Give the structures of the products arising from each of the two reactions.
(ii) Giving reasons, state which product is the major product in each reaction.
' (35 Marks).

(¢) Giving the mechanism predict the product of any TWO (02) of the following reactions.

Me
M  Hs. oW + soc, Sther,
' CeH1z
i Cl ~
it} ‘
N H}(\s + H0 ——>
Me
H
0. _Me
(i) <I il 500 °C
e -
|':*!Me

(30 Marks)
3. (a) Give the structures of the major products (E—J) of the following reactions.

. 0O .
_ P,0
(i Q—E:'—NHZ 25 - E

0
iy /\CHs NaQOCH,/ CH;OH c
CH3 )

o)
Zn(Hg)
(i) CHa ~ G
. conc. HCI
o .
N L 1. DIBAL-H/ether/-78 °C
(IV) H3CH2C OCH3 Ea H
2. H,0
: 1. Hg{OAC),/H,O/THF
(V) (CHs)sC—CH=CH, 9(0AC)/H, |
2. NaBH,/OH"

Q . PCl;
{vi} QC—OH — = J
: (30 Marks)
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(b)- Give the structures of the intermediates and the major products (K- R) in any TWO
(02) of the following reaction schemes.

CgH5COL0H H™/ H;0
(i) K - ~ L
CH,Cl,
' Ho0,f NaOH
(i) @CHS THF/BF, M 20/ Na
25 °C

O HCN H*/ H,0
) (it 0 - P
. OH .
‘ . CrO+/ H ‘
‘ (iv) O’ s Q NH4 R

{c) Giving necessary reagents and conditions show how any ONE (01) of the following
transformations can be carried out.

_ 0
- ~COOH
o [ — NH
COCH _
O

OH l NH
o O

(40 marks)

(30 Marks)

4. (a) Answer only ONE (01) part, either part (1) or part (i1).

In the reactions given below, out of the two products shown only one is formed
Giving reasons show which produet is formed ‘

; —CH—CH= __HB -
()  CHx=CH CH—_CHz 20 rc CH3-CH=CHCH,Br- .+ CHyCHBrCH=CH,
A CHSCHCHy e CH,CHBICH, CHBICH,CHj@
(i ©/ peroxide ©/ + ©/

(35 Marks)




{

0029¢
(b)- Give the structures of the major products (S—Y) in the following reactions.
: . KMnO,/OH :
0 O’ . MnO; s
ON_A B NaNH
(il | _ 2 T
lig. NHg, -33 °C
_ 5
OCH, Li
(i) " u
1G. NH3, CQH5OH
o OH 1.CHCl,, NaOH, heat
(V) v
' 2. HH,0
"N=NCIT
w s
(v) : w
cl dil. NaOH, 0°C
‘ CH,CH,CH; NBS
{vi) X
CCly, heat
= CHO )
o 30 OC
Vil
(vii Q e v

(35 Marks)

(c) Giving necessary reagents and conditions show how any ONE (01) of the
transformations can be carried out.

COCH3 " CH2C H3

o D ——

C
Br NO, Br "NEN CI”
e o

-

(30 Marks)




