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Section A: (compulsory - answer all questions) 

1. 	 Which of the following resonance structures is not a significant contributor to the 
hybrid for the carbonyl group? 

\? ~ \ Ef) <?\ 
/ c=O". 	 c-o / c-o:

." / .' 	 .. 
I 	 II III 

a. 

b. 	 II 

c. 	 III 

d. 	 Neither II nor III is important 

e. 	 All are significant contributors 

2. 	 The following transformation would be considered a(n)? 

c5 

a. Reduction 
b. Oxidation 
c. Addition 
d. Elimination 
e. Rearrangement 

3. 	 Which reaction is an oxidation? 
a. RCHO -+- RC02H 
b. RCH20H -+- RCHO 
c. RCH20H -+- RC02H 
d. None of these 
e. All of these 

4. 	 Which of the reagents listed below would efficiently accomplish the transformation of 

CHsCH2CH=CHCH2CHzCHO into CHsCH2CH=CHCH2CH2CHzOH? 

a. KMn04, 

b. NaBH4, 

c. Brz in CCI4, 

d. Hz/Ni, 

e. Two of the above 

5. What would be the major product of the following reaction? 
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a. 	 CH3CH20CH(CH3)CH2CH2CH2CH3 

b. 	 (CH3CH20hCHCHOHCH2CH2CHa 

c. 	 (CH3CH2hCHOHCH2CH2CHOHCHa 

d. 	 CH30CH(C2Hs)CH2CH2CH2CHa 

e. 	 CH3CH2CH(OCHa)CH2CH2CHOHCH3 

6. 	 What is the predominant product from the reaction of 2-hexanol with KMn04? 

a. 	 CH3C02H 

b. 	 CHa(CH2hC02H 

o 
II 

c. 	 CH3(CH2hCCH3 

d. 	 CHa(CH2)4C02H 

e. 	 A) and B) 

7. 	 Which of the reagents listed below would serve as the basis for a simple chemical test to 

distinguish between (CH3hCOH and (CHahCHCH20H ? 

a. 	 NaH 

b. 	 NaOH/H20 

c. 	 Br2 in CCI4 

d. 	 Cold conc. H2S04 

e. 	 CrOa in H2S04 

8. 	 What is the predominant product from the reaction of 2-hexanol with PCC in CH2CI2? 

a. 	 CH3C02H 

b. 	 CH3(CH2hC02H 

o 
II 

c. 	 CH3(CH2hCCH3 

d. 	 CHa(CHz)4C02H 

e. 	 A) and B} 
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9. What is the IUPAC name for: 

r0(0H

N 

a. I2-Hydroxyphenol 

b. I2-Dihydroxybenzene 

c. Resorcinol 

d. l,4-dihydroxybenzene 

e. 4-methylphenol 

10. Which of the following has the highest boiling point? 

/'-..... 	 /CI 

a. 	 / .......,.. 


/'-..... /OH 

b. / .......,.. 


c.~ 

d. rei 
e. None of the above 

11. Ozonolysis of an unknown compound gave CH 2=O, CH3CHO and CH3COCHO. What are 

possible structures for the unknown compound? 

IVrC 
a. I and II 

b. landlV 

c. II and '" 

d. II and IV 

e. None of the above 
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Section B: (answer any 3 questions) 

Question 1 

a. i) Write two isomeric structures of the compounds with the molecular 

formula C2H60. 

ii) Name the two isomers 

iii) Give the organic classes of these compounds (5marks) 

b. Write the Fischer Projection structures for: (4marks) 

(i) (R)-2-butanol 

(ii) (5)-glyceraldehyde {2,3-dihydroxypropanal, HOCH2CH(OH}CHO} ,. 
C. Give IUPAC names for the following compounds: 

(iii) (iv) 

d. 

e. 

Arrange the following alkyl bromides in order of decreasing reactivity in an 5N2 

reaction; l-bromo-2-methylbutane, l-bromo-3-methylbutane, 2-bromo-2­

methylbutane, and l-bromopentane (4marks) 

Determine the products that will be formed from the 5N2 reaction of:(4marks) 

i. 2-bromobutane and hydroxide ion (OW) 

ii. (R}-2-bromobutane and hydroxide ion (OH") 
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Question 2 

a. 	 Account for the fact that the boiling points of phenol and toluene are 18rC and 

110.6°C, respectively, even though they have almost the same molecular weight 

If' 

(5 marks) 

(b) Write the Fischer Projection structures for: 

(iii) (R)-2-Bfomopropanoic acid 

(iv) (R)-2,3-Dihydroxypropanal 

(v) (S)-2-Aminobutanoic acid 

(vi) (2S,3S)-Dichlorobutanoic acid 

(vii) (2R,3R)-Dibromobutanal (10 marks) 

b. Show all the steps of the following reaction by SNl mechanism. 

(10 marks) 

question 3 

(a) 	 Write the structure of the indicated intermediate products and the principal 

organic products of the following reactions: 

0 FeC13 /CI2 H2S04 /S03 ~ ? .. ? 

(i) 	 (4marks) 

0 H2S04 /HN03 FeCl3 / Cl2.. ? ~ ? 

(ii) 	 (4marks) 
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...:;K::,;;Mn:;.:;O::.:!.4__.. ? ....:F~eB:::.:.r3!..:../.::;Br:L2_....... ? 

if 

(4marks)(iii) 

(iv) (2marks) 

CI (2marks)(v) 

~ Excess Br2 ,.. A 
vi) (2 marks) 

' 
""'-CH 

lIBr 
HoC +H.Br_B-C 

vii) ~ ClIo (2marks) 

OH pee 

viii) (2marks) 

CsHs 

?\=0 + H2NNHC6Hs 
/

ix) H3C (2marks) 

x) (1marks) 
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Question 4 

(a) 	 Define the terms: 

0) Aldol addition 

(ii) Crossed or mixed aldol additions 	 (4 marks) 

(b) 	 What kinds of products are formed from these reactions? (2 marks) 

(c) 	 Show the net reactions for the formation of the aldol adduct from 

(i) 	 propanal in dilute NaOH 

(ii) 	 acetone in dilute NaOH (4 marks) 

(e) 	 Outline a general mechanism for the aCid-catalyzed aldol additions of carbonyl 

compounds. (7 marks) 

f) 	 What would be the product of the reaction of phenyl magnesium bromide with 

each of the following reagents? 

1. 	 H20 

2. 	 C6HsCOCI 

3. 	 H2CO 

4. 	 (8 marks) 

Question 5 

(b) 	 What would be the products ofthe hydration of 3,3-dimethyl-1-pentene 

{CH3CH2CH2(CH3hCH=CH2} using: 

(i) 	 Acid-catalysed hydration (5 marks) 

(ii) 	 Oxymecuration-demercuration (5 marks) 

(iii) 	 Hydroboration-oxidation (5 marks) 

(c) 	 Outline the mechanism for the following Friedel-Crafts Alkylation reaction: 

(1.0 marks) 

CH3 

I 
CH-CH3 

A1C13 

+ HCI + A1CI3
()#o· 	 I 
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UNIVERSITY OF SWAZILAND 


CHEMISTRY DEPARTMENT 


C203 SECTION A ANSWER SHEET 


STUDENT ID NUMBER:________ 

The correct answer must be indicated by putting a circle on the letter for that answer on the 

answer sheet provided. If you change your answer, please cancel the wrong answer with a cross 

and then put a circle around the correct one. If more than one option has a circle around it a 

zero will be given for that question. 

1 A B C D E 

2 A B C D E 

3 A B C D E 

4 A B C D E 

5 A B C D E 

6 A B C D E 

7 A B C D E 

8 A I B C D E 

9 A B C D E 

10 A B C D E 

11 • A B C D E 

12 I A B C D E 

13 A B C D E 
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hy(lr!:>Ql!O helium 

1 2 

H He 
1.0079 4.0026 
IlIlllan b~!~lium bOron carton !1ItrtQ;ffi oxygen lIuodna !lEOn 

3 4 5 6 7 8 9 10 

Li Be B C N 0 F Ne 
6.941 9.0122 10.811 12.011 14.007 um lam :;nll!O_

SO<Ikllll magnesium alUmhi!Jffi slloon (.lhosphoif.i$ Sfs' ct1~11$ "'lIOn 
11 12 13 14 15 18 

Na Mg AI Si P S CI Ar 
~!, 24.305 . 26.982 2B.()1).6 30.974 32.065 35.453 39.948 

e3lciml scandiurn til.flwm v3Mdwrn cNOI1Ihm lJlaI""Ig<lIl~se iron 0000" richl - line OoU01m OllfrlUnlum at;j~ H,!".lUm m>inil1& IUypion 
19 20 21 22 23 24 25 26 27 28 29 30 31 32 35 36 

K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr 
39.()1).6 40.078 44.956 41.007 !IO.942 51.996 54.938 55.l\4~ &e.93l 011.693 63.546 £5.39 69.72l 72.61 74.922 78.96 79.904 83.00 

rulllOOm slltm1iJm l/Ilrium UCOI"I&Im nlobklln molybdenum lecl11etlllll ruthenium fOO:lium p:lliadium sll\'Eif cromlum indium lin oobrnonv lelurilrn k1d1ne xenon 
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe 
85.468 87.62 stI.1lOO 91.224 92._ 95.94 1091 101.07 102.91 HlII.42 I07.S7 112.41 114.82 118.71 121.76 127.60 126.90 131.29 

c39$l"" barltf1l IlJIe1iJra IlaInltrn lanbiurn tungsten mentJm Qimiurn Indilm ptalll'lUm \IOIC1 mercury NI"m lead bl5mJll1 poiOOh.... aslaUne tadon 
55 56 57·70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 

Cs Ba * Lu Hf Ta W Re Os Ir Pt Au Hg TI Pb Bi Po At Rn 
I'J,UI 111'.33 17U1 178.49 180.95 183.84 186.21 100.23 192.22 195.08 196.97 200.59 204.38 207.2 208.38 12091 121ll 12221 

francium rodlun 1_<lI1cltrn rullle<foIdlun dtbliurn sealloclllum OOhrium "" •• tun ~O~~m ununnlllum .....u .... nOltn .....Itli....... t,Kll,lnquadiulfI 

87 88 89·102 103 104 105 106 107 108 110 111 112 114 

Fr Ra ** Lr Rf Db Sg Bh Hs Mt Uun Uuu Uub Uuq 
122a) !22e! 12621 12611 12611 126ti f2641 lze91 lzeal 12711 12121 12m t26!l1 

N ....... 


*Lanthanide series 

Hi- Actinide series 

lontMoum 
57 

L.:a 
138.91 

oorIJm 
58 

Ce 
140.12 

pra...ovrn!u 

59 

Pr 
140.91 

MOOymlum 
60 

Nd 
144.24 

lJI'omelhiurn 
61 

Pm 
11451 

SllI11artum 
62 

Sm 
150.36 

etKoPiurn 
63 

Eu 
15196 

<;IOOOloiurn 
64 

Gd 
lSHS 

tero..m 
65 

Tb 
159.93 

~ium 
66 

Dy 
162.50 

hOl!lliUrn 
67 

Ho 
164,93 

<lI1litm 
68 

Er 
167.26 

tl!d1Um 
69 

Tm 
16S.m 

'tItetbtlrn 
70 

Yb 
173.04 

:acllltun lhorIJm lJI'oI.cUnlJm uranium neptunium plutonium ameriCium curium berke/llm c.5fomlum elnslelnltrn fermium men<IaItviul'l1 nabeltun 
89 90 91 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 
12271 ::1:32.04 2S1.V4 23a.o3 12311 12#J 12431 ... l~"ZL______ !2!71 (251) G!1>21 12511 fl5a1 12591 
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