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Question 1 (10 marks)

a) Provide the name for compound A and draw compound B in the spaces provided.

CHO
A B OH
Br Br \\\\Ct'\;
et 05 for fach
(vav\3 e~
CY
Llvwar i ahvackuce. _
Z D Z“d\bmw W‘uv\a\ (1R, 2R)-2-methyl-cyclohexanol

b) Draw 3 additional contributing resonance structures for each of the molecules below.

F 5@ Q ()
- NG
H ( -0.5 QO( W\\5$\ «Ccyrv\/\o\,Q
C)v\ur%;goc)re—k A N W\OATIVE
o
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Question 2 (5 marks)

In the space provided, draw the structure of the conjugate base for each acid when ionized in water,
wherein the protons indicated in bold are lost

a) 0
H3C/\ + H,0 —_ \’\zc%'/\ + H30"

pKa = 55

0 O
N SRS G

H5;C
pKa = 20

’ i o - @
Hsc/\)LH + H,0 ‘—\,\zc N\ X\H + MO

pKa = 20

Using appropriate chemical structures, explain why the two compounds in questions b and ¢ have
pKa values much lower than that of the compound in a.

“S/\ 0O (€SONAMUL s—‘rdo'l\\;q‘um

0O Vv\wf\’ \V\(/L\AAQ

(UL
%\\_\ “—>\\, C/\\\—\ Qk\ﬂﬂgk@va{ﬁm\/\

Shruc e
oy 0O

I \
1 /k\}/\u &>y c/\@\\\x <t AN |
Poth B+C hawr fh nygo O (va\\%;
WO A \We e\ec)rrovxst oV QZ\/\
Thic sonane. Sran aﬂﬂw\ & C’/\/\M
Ao 1o more i Stemyugae \oas)@—? %
LOGUAL 2xplamaXion ok 5% “ewmm&p )
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Question 3 (12 marks)
a) Circle the term that describes the stereochemical relationship between each of the pairs of

molecules.
i ) )
) H\ /O H\ /O 1dentical molecules
enantiomers
Br ——H and Br —H .
— H——+——CH o
H Br 3 constitutional isomers
CHs Br
CH . .
i) : identical molecules
e
and
L Cl————H diastereomers
CH, constitutional isomers

P—
i) CHs CH, @ical mo@
iii

H OH HO H .
and enantiomers
@ HO H H OH diastereomers

CH, CH,
constitutional isomers

b) For the following equilibria show which side of the equilibrium is favoured by writing the word
LEFT or RIGHT above the equilibrium arrows.
)

0 0
)k . °n R\GHT )k . o
—_— e
H,C OH HsC o)
ii) ° .
CH, CH,OH CHs CH,O
©/g\e‘ -
+ +
i) g

\GwT i °
)k +  CHgNH, )k@ +  CHsNH,
HaC OH HsC 0 Z
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Question 4 (12 marks)
Predict the major product(s) of the following reactions. CLEARLY show stereochemistry where it

exists, use the templates where given. For each reaction, circle the term that applies to the major

product(s) formed. %( (’/@'\/\V\fa}g—\\)\‘\’\/\
2) MC \—\— cl) Hsc;, oA %

(
/CH C. 7,
i H,0, H", Hg?" ~ig ) \(O\( i
+ ~ 3

~05 Lo wro

. . S\eceo C,e/vxPrV‘{ _
enantiomers O diastereomers one product structural isomers

X A W kA O
) 1. Hy, Lindlar's cat.  ~ = 9(:\—\ 3 5
2. Cl,, HyO (excess) \ + ’ l, M
H,C—— C==C——CH, . N j (‘7@(\&/
chs OW o W Ly,
enantiomers diastereomers one product structural isomers

1 Cl cug
c) \\U/ / “\

/ HI
enantiomers diastereomers n one product structural isomers

CH; @ Chy

Y 2. Dy P D_ 1 W R 1D
H,C—C=C—CH, ———> \'\——D D__{I

al
u\s Chy
enantiomers diastereomers one product structural isomers
5

Y
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Question 5 (4 marks)
Circle ALL the incorrect parts of the following mechanisms (IF ANY). Marks will be deducted for
g e oQ

incorrect circles. Note that all electron movement arrows are 2-electron arrows.

—| [0 ety e
Yo oewmwn, of 2000

H+
— > )F::::<i + H,0
R4 R2

b)
H;C ™ — H3C o /_\ —
+ NH, i
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Question 6 (12 marks)

a) Provide the reagents and write out the steps, including the structures of the intermediates in the
following multi-step synthetic transformation. You do not need to include mechanistic details of
your reactions.

\ _ .
c—_C + \ enantiomer

Na (0¢ LLB
NW 5

CA
V O o CiChs

\Sx liyy | ™ \\\\\'\
/Al/ AL & @ S 0\\2‘\\‘/1\
o R0 TN By

enant\o way

optimaal)

b) Write the mechanism for the following transformation, showing intermediates formed and using
curved arrows to indicate electron flow.
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Periodic Table of the Elements
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1 1 2
H H |He
3 4 5 6 7 8 9 10
L1 |Be B|C|N|O|F|Ne
11 12 13 14. 15 16 17 18
Na |[Mg Al|Si|P | S |Cl|Ar
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
37 38 39 40 41 42 43 44 45 46 47 43 49 50 51 52 53 54
Rb| Sr| Y | Zr [Nb|Mo|Tc|Ru|Rh|Pd|Ag|Cd|In |Sn|Sb|Te| I |Xe
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs/Ba|lLa Hf | Ta|W |Re|Os| Ir | Pt |Au|[{Hg| Tl | Pb| B1 |Po | At|Rn
87 88 89 104 105 106 107 108 109 110 111 112 114 116 118
Fr |Ra|Ac|Rf [Db|Sg |Bh|Hs | Mt
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce| Pr INd|Pm|Sm|Eu |Gd | Tb |Dy|Ho | Er [Tm|Yb|Lu
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th|Pa| U |[Np|[Pu/Am|Cm Bk | Cf|Es |Fm/Md|No | Lr
8




