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QUESTION 1: [22]

Question type: Enolates and Carbon Nucleophiles

1.1) Analyse the factors that you expect to control stereochemistry of the following reactions
and draw the expected major products. Where applicable, clearly indicate the configuration of
the new stereo-chemical centre created.

a Ph(IJHCOEH (1) 2 equiv LiNHy/NH, (2)
CH,CO,Et (2) CHal

(2)

1) NaOEt
C.  CHaCH=GCHGCO,CH3 + CH,(CO,C,Hs), (2)
2) -OH, H¥,
heat, ~CO,
3) Ac,0,
heat
CH,
d. CH,CH=CCH, 1) KHMDS (2)
| 25°C
cl
Lo 2) CHyl
_ CHg
OO ?
0 LiNH,
H
£ (CHa)sCOzC\N =CH, 1)LiHMDS (2)
o 2) CHjl
H

1.2) Indicate reagents and approximate reaction conditions that could be used to effect the
following transformations. More than one step may be required.

o o)
[I I
a.  (CHg),CHCH,CH,CCH,CO,CH; —  (CHg)sCHCH,CHCCH,CO,CHg (2)
CH3CH,CH,
CH i
S e
(CHp)aci ™ CHz C|:CH2 (2)
HsC
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O o O 0

C. Ul
ci_{Ncc:Hon3 ?J\’N OHy
PE "G, PR “op, CHeCH=CH;
4 PhecocH: PhaCOCH,
: o)

o) ‘<_>=o

4CcH,CH=CH,
o ) o )
HiC\_ g HiC\_

0
CH, CHy” CHy

QUESTION 2:

Question type: Functional Group Interconversions

(2)

(2)

(2)

[28]

Show how you would prepare the following products from the given starting materials. Where

more than one step is required, show each step distinctly.
o}
- %lii\@/k %
b. 1l
McO McO 0

H Y H
c 1 1
Y, o 0
H H
HO 5 (CH31N
dm%§%§
i (CH3):N
(0] NH,

(2)

(2)

(4)

(8)

(4)
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(6)

W

CHO CHO

‘. <\0 z (\0 < )

QUESTION 3: [10]

Question type: Protection/Deprotection of functional Groups

Using a protection group strategy, design a synthesis for the following multi-step transformation.
Show all the necessary reagents, reaction conditions and intermediates.

a. (@] (@] (0] Ph (5)
—e
)l\/u\oa MPh
b 0 (5)
i 5
HOJH/\ HOJ‘\I/\
Br CN

QUESTION 4: [16]

Question type: Mechanisms

Draw a full detailed mechanism for the enolate-based reaction below which results in the
formation of the coumarin ring.

CHO 0O O
+ C. & CHEO0™ Na e + CHsCOOH + H,0
_—
CH3/ \O/ \CHB 3 2
OH o~ Yo

Page 4 of 7



QUESTION 5: [24]
Question type: Pericyclic Reactions

Draw a detailed mechanism to explain how the following products are formed and indicate the
types of pericyclic reactions that are occurring in each step.

OH
2 -~
o
Ph o) Ph Ph o
u _> O N
_
~0 o
Q) '

b. (13)
i 0/\

0P N0 N

THE END
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conjugate acid conjugate base
sulfuric acid HyS0, —— yso;
hydroiodic acid H — |~
hydrobromic acid HBr — pr
hydrochloric acid H(.?.': — > Cl_

H
carbocations /\) N, Z
-+ /\/

protonated .o H H
alcohol /\?; Ll _O./
H
L or P
hydroniumion H7/ > — O
: H H **"H
nitric acid HNO; ——— N03_
hydrofluoric acid HF —— [
{8 ] " be

carboxylic acids

.c . L

pKa Chart

-10

conjugate acid conjugate base
hydrogen cyanide =~ H—C=N:—— C=N: 9.1
(cyanide)
phenols ©/ S O/ 10
water 200, —» T8B-—H 15.7
H H =
(hydroxide)
primary alcohols "\~ H — NG 16
(alkoxides)
alkynes CEC—H —— C=cC: 26
(acetylide anions)
hydrogen H—H —~—— H (hydride) 35
H
4, -
. . - N
imimonia/amines R7*SH — > gy 36
(amide bases)
alkanes /ﬁ e AN ~60
H



hydrogel 1elum
1 2
H He
1.0079 4.002€
lithium beryllum boron caroon nitroger oxygen fluorire neon
3 4 5 6 7 8 9 10
Li | Be B|C|[N|O|F|Ne
6.941 90122 10811 12.01° 14.C07 15.999 18998 20.18C
sodium magesium duminium silicor phosphor.s sulfur chlorine argon
1 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S |Cl|Ar
22.990 22,305 269802 28.086 20.674 32.065 35453 39.94¢
po:assium cdceium seandium titanum vamdum | eromium | manganese iron cobalt nicke copper zine galium germanium asenic selzniim Jromine krypton
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K| Ca Sc|Ti|V |Cr Mn|Fe|Co|Ni|[Cu|Zn|Ga|Ge|As|Se|Br | Kr
29.098 40.078 44.956 47.867 50.9¢2 51.995 54.93¢ 55.845 58.933 58.693 63.546 65.29 69723 72.61 74.622 78.% 79904 83.80
rubidium strontum wtrum zirzoniun niobitm | mclybdenur| technstium | rutheriun rhaditm palleditm sihver cadmiurr indium tin antimony tellurium iodine xeron
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 5
Rb| Sr Y |Zr Nb|Mo|Tc|Ru|Rh|Pd|Ag|Cd|In |Sn|{Sb|Te| | | Xe
£5.468 87.62 88.906 91.224 92.906 9E.94 (93] 101.7 1C2.€1 106.42 107 87 112.41 114.82 118.7° 121.76 127.60 125.92 131.2S
caesium bariun lutesiun hafnium tantalum tingsten rheriun osmium iridium platnum god mercury thzllium lead bismuth polonium astatine radon
55 56 57-70 7 72 73 74 75 76 T4 4 78 79 80 81 82 83 84 85 86
Cs|Ba| * |[Lu|{Hf [ Ta| W |Re|Os| Ir | Pt |[Au|Hg| Tl | Pb| Bi | Po| At | Rn
132 91 137.33 174.97 17849 160.95 183.84 ‘86.21 190.23 1€2.22 195.08 196 97 200.59 204.38 207.2 208.98 [209) [210] [222]
francium radium lawrencium | rutherfordium| dubnium | seaborgum | bohiiun hassium | meitierium | ununnilium | unununium | Jnunbium Jnunquadum
87 88 89.102 103 104 105 106 107 108 109 110 11 112 114
Fr |Ra|*x*| Lr | Rf | Db| Sg | Bh | Hs | Mt (Uun|UuuUub Uug
[223) [226] [262] 261] [262) [256] [264) [269] (268§ [271] [272) 277] [289]

lanthanum cerium  |praseadymiumy neodymium | promethizm| samariun eurapizm | gadoliniam terbumr dysprosium holmium srkium thulium ytterburr
*Lanthanide Series 57 58 59 60 61 62 63 64 65 66 67 68 69 70

La|Ce | Pr|Nd|Pm|Sm| Eu|(Gd| Tb |Dy|Ho| Er |Tm| Yb

138.9 14012 120.91 144.24 [145] 150.36 151.96 157.25 £58.93 162.50 1€4.€3 167.26 168 93 173.04

ctinium thorum | protactinium| Jranium | neptunivm | plutoriun | americlum curiun berkelium | calfornium | einsleinium | fermium | mendelevum nobelium
**Aotinide series 89 90 01 92 93 94 95 96 97 98 99 100 101 102

Ac|Th|Pa| U [Np|Pu|/Am|Cm|Bk | Cf | Es|Fm|Md| No

[227) 23204 231.04 233.03 [237] 1244) 243 [247) [247] [251] 252 [257] [258] [259
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