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Instructions to Candidates:

Answer ALL questions. All questions carry equal marks.
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Question 1

a) Draw structural formulas for the following compounds: (10 marks)

(i) 4-isopropyl-2,2,3,6-tetramethyloctane

(ii) 5-cyclobutyl-1-pentyne

(iii) ~ 2-ethoxy-3-methylbutane

(iv) 2-methylprop-2-enal

W) 4-hydroylbenzaldehyde

b) Give ITUPAC name for the following compounds: (6 marks)
@)
0] OH
|| H, |
H,C c C T CH;
CH;
(if)
Br CH, @)
|
H,CH,CH,C—C—C—C—C—H
H H
(iii)
CH;CH,CHCHCHCHj,
N(CHs),
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Question 1 (Continued)

c) Draw Lewis structure for the following compounds: (6 marks)
1)
CH,NH
(i)
C3H4
(iii)
CH,O
d) Which conformation of ethane is more stable; staggered or eclipsed conformation? Explain the
answer. (3 marks)

[Total: 25 marks]

Question 2
a) Draw the skeletal structures for the following compounds: (6 marks)
®
@)
CH,CH,CHCH,COH
CH,
(i)
(CH,);CCH,CH,CH,O0H
(iii)
H,C—CHCH,CH,CH=CHCH,
b) Assign cis or trans (a, b, ¢, d) configuration to the following compounds. (4 marks)
(@)
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Question 2 b) (Continued)

(i)

c d

=

c) Assign R or S configuration to the following compounds:

(i)
CH,NH,
\"C
WM TSN
Cl / H
Br
(ii)
COOH
H . OH
H s OH
COOH

d) (i) Identify a test to distinguish between alkane and alkene.

€) State the reagent(s) for the following reaction:
(i) Ozonolysis reaction of alkene
(ii) Anti-Markovnikov addition of alkene

(iii) Hydroxylation of alkene

(6 marks)

(2 marks)

(3 marks)
(2 marks)

(2 marks)
[Total: 25 marks]
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Question 3
a) Determine A, B, C, D, E, F and G in the following synthesis route: (14 marks)
LiAlH, PCl, KCN
CH,COOH —— A —— B — ——» C
Heat Heat
HCl (aq)
reflux
cold conc. H,SO, conc. H,SO4 LiAlH,
G =—— f =——— E <«—— D
warm with H,O
Markovnikov's Rule
b) A mixture of three isomers will be formed in the following elimination reaction. Draw the
structure of these three isomers (H, I and J). (6 marks)
H H H H
| | | | C,H;OH
T A
H B H H HO
c) Draw graph to show how primary, secondary and tertiary alkyl halide will affect the SN2
reaction. Explain the answer. (3, 2 marks)
[Total: 25 marks]
Question 4
a) 2-methyl-2-pentanol is classified as alcohol.
(i)  Draw chemical structure of 2-methyl-2-pentanol. (2 marks)

(i)  What is Grignard reagent? (2 marks)

(iii) How could you use the reaction of a Grignard reagent with a carbonyl compound to
synthesize 2-methyl-2-pentanol? (4 marks)
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Question 4 a) (Continued)

(iv) How could you use Grignard reagent to synthesis 2-phenyl-2-propanol? (4 marks)

(v)  If formaldehyde is used as one of the reactants to react with Grignard reagent, the
resulted product is a primary, secondary or tertiary alcohol? (2 marks)

b) Complete the following chart (V, W, X, Y, Z and reagent U). (11 marks)
H H
| I NaOH (aq), heat
H—(‘Z"—CI‘—X = v
H H reagent U
KCN in C,H;OH, heat HCI (aq), heat
ROH, Na = w E— X
\ LiAIH,
4
Y

[Total: 25 marks]

This question paper consists of 4 questions on 7 printed pages.



BACH1623 ORGANIC CHEMISTRY

Appendix 1:
Pe;,':,g'c tabla of the slaments Also known as metalloids
2 1s [ axcali metals [T hatogens 18
5 la*® [C] akaline earth metals [ ]roble gases 20
I _
2 | Cltransitionmetals  [Jrare earth elements (21,39, 57713 43 14 15 16 1
TIH Ma_ | []other metals lanthanide elements (S7—71 only) Ila IVs Vs VIa VI-!’a He
2 i i ;B O] other nonrmetals [C] actinide elements 2 E - ; ; ?__ ;?e
T2 |3 4 s 6 7 8 9 10 11 a2 12 (14 |15 |16 1T |18
Na [Mg [,5 19, wb vie vimle—vib—si 1o __up |Al [SEUIR IS IET| A
(20 |21 |22 [ |24 [ [z |27 |22 |2 [ [37 [z [ [ [ |36
4k |ca |sc |Ti [V [Cr |Mn |[Fe [Co [Ni |Cu |Zn |Ga |Ge |AS |Se [Br |Kr
37 (38 (35 (40 |41 (42 [45 |49 [45 |46 [+ |48 |49 [0 |S1 |52 |83 [S4
SiRb [sr |y |zr |Nb |Mo |[Tc [Ru |[Rh |Pd |Ag [€d [In |Sn |Sb |Tg ||  |Xe
55 |56 (57 |72 |73 |78 |75 |6 |77 |¥& |79 [B0 |81 [82 |83 [s4 |85 |86
6lcs |Ba |La |Hf |Te |W [Re |Os [Ir |Pt [Au [Hg |T1 |Pb |Bi |Pg |Al |Rn
g7 |88 [e3 [104 [105 [106 [107 (108 [109 (110 [101 [112 [T{3 (114 [115 [ife
7IFr |Ra |Ac [Rf [Db [Sg [Bh [Hs |Mt |Ds |Rg |dub)ut)|Wug)iiup)Uun)
58 [58 [e0 |61 [ez |63 &8 [&5 [e8 [&7 [e8 [e@ [0 |7
bnthanke secies 6/cg |Pr [Nd |Pm |Sm |Eu |6d |Tb [Dy |Ho |Er [Tm |Yb |Lu
 [so [ (52 [ (@& [ [ (97 [e8 |9 [100 |01 [10z [10% |
sctiniie series 7iTh |Pa (U |Np |Pu |Am |€m |Bk |Cf |Es |Fm |[Md |No LT

# Humbering system adopled by the International Union of Pure and Applied Chemistry (IUP AC).
#% Numbering syster widely used, especially In the US., from the mid-20th century.
288 D[sooveries of elements 112=116 are olaimed but not confirmed. Element names and symbols in parentheses are temporarily
assigned by IUPAC.
@ 2006 Encyclopadla Britannica, inc,
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