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INSTRUCTION:
Answer ALL questions

QL. (1) Propose synthetic routes to the following labelled compounds from Grignard
or related organometallic reactions with 14CHgMgBr (or iodide) as the source of '*C
label and any other starting material:

(a) “CH:C(CH3), (b)) (“*CH3);CCH; (¢) (“*CH3):COH  [12 marks]
H H

(i) What final '*C-labelled products are likely to be formed in the following
reaction sequences? Outline the mechanism of each step of the reactions.
H;0"
(a) Cyclohexanone + Li "C=C-OFEt (D (11) [5 marks]

NaOEt NaOEt H;0" (hydrolysis)

(b) CH;COCH,CO,Et 1n av) 42
MCeH,I MCHAI

[6 marks]
(c) What product would you expect to get if (IV) above is treated with sodium
hydroxide under mild condition (to initiate retro-Claisen reaction)? Explain

the difference in the course of the reaction. [5 marks]
(1) NaH Aq NaOH
(d) CF;CONH, (VD vD [4 marks]
(i) “CHsI
[Total marks for Q1:32]

Q2. Put down the products formed in the following reaction sequences, outlining the
mechanism of each reaction step. (Where more than one stereo-products are possible
e.g. in (b), put down the structures of both and suggest which is likely to dominate
and why).

>
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NaH Ph CHO H;0"

(a) PhsP'CH,OCH; Br ? ? 9 [6 marks]
NaH 4-Methylcyclohexanone
(b) [(CH3);S=0]" I ? ? [8 marks]
NaOEt NaOEt
(¢) CH; CO CH=CH, + Cyclohexanone > ? > [7 marks]
Mg’ (Hg) H,0"
(d) CH;COCH,CH,COCH; ? ? [6 marks]
H,0" (0]
(¢) PhNH, + CH,=CHCHO 9 9 9 [7 marks]
(cyclisation;
"Hzo)

[Total marks for Q2:34]

Q3. Using retrosynthetic analyses where appropriate, propose synthetic routes to the
following compounds (from given compound as one of the starting materials and/or
reaction method(s) given). Outline the mechanism of each reaction step.

(i) CH3;CH,CHCH,COOH from CH3CH> HBr [6 marks]
tHg HB
OH
=
(ii) from PhCH,COCI {7 marks]
o
1T
(i) o from butadiene by cycloaddition and Claisen
EY  reactions [7 marks)

(iv) (CH3)2CHCH'4COQH using any suitable synthetic route for an amino acid
\H, [7 marks]

v) from cyclohexenone and using Michael addition
and aldol condensation reactions [7 marks]

[Total marks for Q3: 34]



