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QUESTION 1: [20]

Question type: Enolates and Carbon Nucleophiles

1.1) Suggest reagents and appropriate reaction conditions that would affect the following
conversions. Note any special features of the reactant that should be taken into account in

choosing a reagent system. (10)
(a) CH40 CH50
CHsO\‘)YCHZCHZCHQCHZOH _ CHO. I' CH,CH,CH,CH,|
: |
CH 0™ X CH0”
(b) CH(CHs), CH(CHj3),
(CHg)pCH— ~ )—COH > (CHy),CH \_ ) COCH,CH=CH,
\ S
CH(CHj), CH(CHa)»
(c) -IO><CH3 O_,CH,
He>~g "CH, g H"'EEO CHs
CH,OH CH,CN
0
(d) Y
o4 04
4 - = \

NI

TBDMSS CH20CH,Ph

ug  CH,OCH,Ph

> |
(CHs)aCOCﬁCHCOzH (CH3)3COC”CHC”3NHOCHQCGH5
0

Page 2 of 8



1.2) Draw the expected major products of the following reactions and clearly indicate the

configuration of the new stereochemical centre created upon alkylation. (10)
© A
0 /NCCHECHQ 1) NaHMDS
P ! 2) CH,=CHCH,|
Ph CHa

o

(b)  PhsCOCH, ¢ 1) LDA/CH, |

2) LDA/CH,=CHCH,Br

(©) 33: 1) LDA/HMPA
<\v~o . 2) C,Hsl
(d) _
(CHE)SCOQC\N ﬁCHQ 1) LIHMDS
Y
O—\ﬂD 2) CHyl
H
(e) CH;
"o 1) LIHMDS
CHy—7 0. CO.C.H:
O\)\/ TR 5y Gl
Ar
Ar = 4-methoxyphenyl
QUESTION 2: [20]

Question type: Protection/Deprotection of functional Groups

2.1) The following transformations involve the introduction or removal of a protecting group.
Indicate the conditions that would be appropriate to achieve each of the transformations. (6)
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(@) CH. CH,
| |

A r
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‘\OH T/ \OCHEOCHZCHEOCH?'
(CHs)zCH {CHg)wCH
(b 2 "
) )\|CH3 /._JL\ CH,‘
/,l {__ .CH,CH,OH I
g hetege, =% /Y)ICHEQ“.; .
) ' ? " "OH
CH: N0” ™ oH ' .
: CH;" "0" ™7 "OH
o]
() 0 y
9"/< o4
/‘\.‘ ~‘\\. —_— S & \] =
< “ N\
\,/\ N\

E N
HO CH,OCH,Ph  TBDMSC CH,OCH,Ph

2.2) using a protection group strategy, design a synthesis for the following multi-step
transformation. Show all the necessary reagents, reaction conditions and intermediates. (14)

Y'Y - Ay
HO HN.
Ph HN\ph

QUESTION 3: [20]

Question type: Carbon-Carbon bond formation

The following products are made through carbon-carbon bond forming reactions. Show how you
would prepare each of the products below. Where more than one step is involved, show each
step distinctly. (20)

Ado
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S Z | 9
i | g C\j/\ﬂ/o\/
b. S, . o 6
H3CO el H:CO 0 8

o NE

L\oc-H}Jr ///\//\,/I E—— .

C |

=0
(10)

QUESTION 4: [20]
Question type: Retrosynthesis and Multi-step Synthesis

4.1) consider the following product below. Provide a retrosynthetic analysis of the compound such
that one of the starting materials required to achieve the synthesis is ethylbromide. (10)

O

4.2) Based on the retrosynthetic analysis you devised in question 4.1, provide the necessary
reagents to transform the starting material into the desired product. (10)

QUESTION 5: [20]

Question type: Pericyclic Reactions and Mechanisms

5.1) Draw a full detailed mechanism of the reaction below and indicate the stereochemistry of

the product. Also, indicate the types of pericyclic reactions that are occurring. (8)
i‘//""\\[/ ’ /_,/‘\.\' ‘//\\\\] P OCH 3
1850°C ?
~ L | | I y
H O /\'\\. P \ S <> ----- e ’_‘,/’\.\ \:Y /,/\\\//\\\\_;)
/’L' OCH HO ™ T o

Page 5 of 8



5.2) Draw a detailed mechanism for the transformation below to produce the imine, which is
subsequently reduced by NaCNBH3 to form the amine. In order to receive full marks, show the flow
of electrons with appropriate arrows and all the intermediates. (12)

Hint: the first step involves a reaction of the aldehyde with pTsOH

pTsOH, NaCNBHz.

50,~  CHsCly /“,'SC)S_
.O o s OO
HoN N
H imine. isolated in >80% yield

THE END

GOOD LUCK
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