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QUESTION 1: [20]

Question type: Enolates and Carbon Nucleophiles

1.1) Suggest reagents and reaction conditions that involve enolate chemistry that would be
suitable for the conversion of the following starting materials to the desired products. Limit
the number of reaction steps to less than five (5) if more than one step is needed to achieve

the transformation. (12)
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1.2) Analyse the factors that you expect to control stereochemistry of the following reactions and
draw the expected major products. Clearly indicate the configuration of the new stereo-chemical

centre created upon alkylation. (8)
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QUESTION 2:

[20]

Question type: Functional Group Interconversions

Show how you would prepare the following products from the given starting materials. Where
more than one step is required, show each step distinctly.
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QUESTION 3: [20]

Question type: Protection/Deprotection of functional Groups

3.1) Show how protective groups can be used to prepare the following dipeptide using the
coupling reagent DCC from the given amino acids. In order to receive full marks, show all the
reagents, reaction conditions and intermediates in the synthetic steps (i.e. protection, coupling

and deprotection). (10)
(@] O » o CHs
NH, NH, NH, 1O
phenylalanine alanine Phe-Ala
(Phe) (Ala) dipeptide

3.2) using a protection group strategy, design a synthesis for the following multi-step

transformation. Show all the necessary reagents, reaction conditions and intermediates. (10)
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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 cyclopentanol. (10)

J

4.2) Based on the retrosynthetic analysis you devised in question 5.1, provide the necessary
reagents to transform 1-cyclopentanol into the desired product. (10)

Ph

QUESTION 5: [20]

Question type: Pericyclic Reactions and Mechanisms

5.1) Draw a detailed mechanism to explain how the following products are formed and indicate the

types of pericyclic reactions that are occurring. (8)
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5.2) Draw a detailed mechanism for the transformation below. In order to receive full marks, show

the flow of electrons with appropriate arrows and all the intermediates. (12)
)
e NaOEt
—_—
o N ethanol
o 0
THE END
GOOD LUCK

Page 5 of 7



H 8F
09~ . S o — h e s2uLN[e
(saseq aprue) oty
9¢ H ~N o e Hoo. H SAUTTUE BITOTU .
% o w,m,_ ' ° M HI
I
€€  {(e01IpAY) H: - M U5 0IpAY /T
(STOTIE 3PIA120E)
97 S0=0 —— =) saude
|
_.vm.uﬂu‘«.nonﬂ.m._
4 -
o1 s t
(SPTYOIPAT)
- el I
L'ST H=Q-_ L-
. wl
01 ..
e
m.l
(APTIRAD)
I'6 IN=D:  —— i N= O —H APIULAD UBIPATY U
3SEq 1Esnlios PIoE SlEsluod

yey) evpd

|15

19 —

’OSH ——

/:\ SPIOE JI[AX0QIED

Prag QLI nr O,ﬁ_uhmﬂ

pIoR oLITH

ot Sﬂdﬂo.ﬂuhmﬂ

[otoare
paretroroxd

STOTIB2OGIED

IOH proe anreqaoIpAy
AgH proe uﬁzo.ﬁo.ﬁ.ﬂ.
IH PIOE APOIOIPAY
"OSPH proe aLmyns

35Eq SIEA NI T0D

pIoE alEanltos



£ 30 £ 83eq

852l [z52] [esel fisel zval [zv7] vzl [bpel %mm £0°8E2 [DNT4 pireee [z27]
Lob 004 66 86 L6 96 6 6 S31188 9PIUIIY 4 &
wnisgigpuaw | wniwia) | wnuigsuie | wnuoyes | wneyaq wnno E_.__u__mEr wnjuoinjd E_._Es_amc wnuen  Jwnjupgoejodd | wnpoy
£6°891 92291 MM.N@_ 26851 57451 96151 9E'M] Go il [Z4 T 15apl zZhapl
2t i $9118S aplueyjue
wnjgqiend wnjnyy wniqis wnjwoy | wnisoidsip wn|qis) jopeb | wndomns | wnuewes |wnyiswosd | wnwipoau unwiApoasesd|  winuao wnueyjue|
|G4] [227] [227] L2zl [89z] |GER| [¥o7] WQN_ [zoz] f1ozl [zo7] [ozz] [ezz]
1423 495 Ll oLl 601 80} L0} 901 vol 20168 88
wnipenbunun wniqunun | wnununun E:___,_c::: wnuaupew | wnissey wnuyog | wnibiogess winiplopsying wnypes E:a:...:
[zzzl oLzl 6ozl 2'inz 302 m_._ow 16'961 az'Z6l AT 1243l P8EBL Gr'8iL cELeL LG'ZE
58 LL 9L Sl 173 0.-45
uopel aupejse wnjuojod ypnusia peg| wnijjey E:&qE Pk wnuyed wnipL wnjwso wnjuayl ugjsbun wnjejue) wnjujey wnyeq E:_wqmo
AT 06921 09221 9121 12811 28pbL1L Wl mho_ Z¥'a0l 16°201 07101 [8e] b5'5H 90626 vZZ'L6 29,8 8ap'G8
2] %] ¢S 1S 0§ 6¥ Ly
UOUEK wnunja] Auowue uy wnipu wnjwpes wnipejed wn|foy) wnusyiny | wnauyos) fwnuspgdow | wnigou wnjuoa.z wnups wnyuons wnipigny
08'€8 FI6 6L 95'8L 2260 19z 22469 6E£'59 959 £69'88 22685 $F3'95 86 1S 95815 2p6°05 293°Lp 956 P 300 360°6¢
M ._m_ oS | SY mO mw UZ N | IN |00 |®] |UN|ID | A |IL |9S A
£c 61
uojdiay q:_:_o 1 wnus|as alussic E:EE_ 120 oulz 1addoo |@ol 11Lqoa uol| ssaucbucw | wnwowyo | wnipeues wnjuejy wnipueas
P65 6L 25P6e 500°7e p26°02 980'82 Nwo 9z
WIS |d|IS|IV EN
9l Sl
uobie aulo|ya nyns shioydsoyd uodl|Is wnjuwne wnisaubew wnipas
08102 36631 66651 200°1 L0zl L1801 2el06 Ly
8SN| 4 |O | N | D | d I
6 8 L 9 g
uosu uponyy uabixo uatonu uoqiea unlog wnuy
92000 62001
A 3
uabolpiy




