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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?

N \& @ \® ©
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/ / /
1 11 : 1
a. |
b. il
c. i
d. Neither Il nor Ill is important
e. All are significant contributors y
2. The following transformation would be considered a{n)?
OH
e
a. Reduction
b. Oxidation
¢. Addition
d. Elimination
e. Rearrangement
3. Which reaction is an oxidation?
' a. RCHO —» RCO,H
b. RCH,0H —» RCHO
¢. RCH,;OH ——» RCO,H
d. None of these
e. Allofthese
4, Which of the reagents listed beiow would efficiently accomplish the transformation of
CH3CH,CH=CHCH,CH,CHO into CH3CH,CH=CHCH,CH,CH,OH?
a. KMnQg
b. NaBH,
Brz in CCI4,
d. Hy/Ni,

e. Two of the above

5. What would be the major product of the following reaction?



NS i) NaBH, A

5 ii) NaH, E,O
iif)

0=$=0
OCH,CH,

bd

CH3CH,OCH(CH3)CH,CH,CH,CH;
(CH3CH,0),CHCHOHCH,CH,CH;
(CH3CH,),CHOHCH,CH,CHOHCH;
d. CH3OCH(C;Hs)CH,CH,CH,CH;
e. CH3CH,CH{OCH;)CH,CH,CHOHCH,

o

6. What is the predominant product from the reaction of 2-hexanol with KMnQO,?
a. CH.COzH “
b. CH;{(CH;)3CO.H
0

. CHa(CH)sCCHy
d. CH3{CH,;)sCO.H
e. A)andB)
7. Which of the reagents listed be(ow would serve as the basis for a simple chemical test to
distinguish between {CH;);COH and {CH;),CHCH,0H ?
a. NaH
b. NaOH/H,0
c. Br,inCdl,
d. Cold conc. H,50,
e. CrO;in H,50,
8. What is the predominant product from the reaction of 2-hexanol with PCC in CH,Cl,?
a. CH3CO,H
b. CH3{CH,}sCO,H
0

c. CHs3(CH2)3CCH;
d. CH4(CH,),CO.H
e. A)andB)



9. What is the [UPAC name for:

o

»

p-Hydroxyphenol

=

p-Dihydroxybenzene
Resorcir!ol
d. 1,4-dihydroxybenzene
e. 4-methylphenol
10. Which of the following has the highest boiling point?

Cl
el
_ on )
b. /\/
C. /\/

>

e. None of the above

11. Ozonolysis of an unknown compound gave CH,=0, CH,CHO and CH;COCHO. What are

possible structures for the unknown compound?

a. landil

b. landiV
c¢. Handil
d. HlandlV

e. None of the above



Section B: (answer any 3 guestions)
Question 1

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

formula C;HgO.

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) (S)-glyceraldehyde {2,3-dihydroxypropanal, HOCH,CH(OH)CHO}

C. Give IUPAC names for the following compounds:

Br CHs OH
CH2 HCH2CH3 H3C_—'CCHzCHzCHzCHz(:HzCHCH:;
(i) (ii)
Cl CH;
CHs
Br
(iii) (iv) CH,CH,CH,C——0H (8marks)
CH,

d.  Arrange the following alkyl bromides in order of decreasing reactivity in an Sy2
reaction; 1-bromo-2-methylbutane, 1-bromo-3-methylbutane, 2-bromo-2-
methylbutane, and 1-bromopentane (4dmarks)

“e. Determine the products that will be formed from the Sy2 reaction of:(4marks)

i. 2-bromobutane and hydroxide ion (OH’) |

i.. (R)-2-bromobutane and hydroxide ion (OH’)



Question 2

a. Account for the fact that the boiling points of phenol and toluene are 182°C and

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

(5 marks)
(b) Write the Fischer Projection structures for:
(iii) (R)-2-Bromopropanoic acid
(iv) (R}-2,3-Dihydroxypropanal
{v) (S)-2-Aminobutanoic acid
{vi) (2S,3S)-Dichlorobutanoic acid
(vii)  (2R,3R)-Dibromobutanal 3 (10 marks)
b. Show all the steps of the following reaction by Sy1 mechanism.
(10 marks)
CH3 CH3
| 0
CH,CH,C—Br 22 = CH;CH,C—OH
CH3 ) CH3
Question 3

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

organic products of the following reactions:

FCC]3 ;Clz 9 HQSO4 /SO3 o 9
(i) (4marks)
H,80, / HNO;, .  FeCly/Ch 0
(i) (4marks)



CHs

KMHHO4 . 9 FGBT3 / Br2 - 0
(iii) (4marks)
CHg
H,80,/S05 9
{iv) - (2marks)
CHg »
KI’VInO4 9
{v) c (2marks)
Excess Br;
B e
vi) \%\ A (2 marks)
Hyf
\CH
HC + HBr —» B —‘}E'r‘"" c
vii) o, (2marks)
" pec
CH,Cl,
viii) (2marks)
CsHs\ H,0"
e 2
ix) HaC (2marks)
HsC
x) HsC (1marks)


http:F~eB:::.:.r3

Question 4

(a)

Define the terms:

(i) Aldol addition

(ii) Crossed or mixed aldol additions {4 marks)
What kinds of products are formed from these reactions? {2 marks)
Show the net reactions for the formation of the aldol adduct from

(i) propanal in dilute NaOH

(ii) acetone in dilute NaOH (4 marks)

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 phenylmagnesium bromide with
each of the following reagents?
1. H,0
2 CsHsCOCl
3. H,CO
4 CH3CH,CH,CH,CH,COOH {8 marks)
Question 5

(b)

(c)

What would be the products of the hydration of 3,3-dimethyl-1-pentene
{CHgCHzCHz(CHg)zCH=CH2} using:

{i) Acid-catalysed hydration {5 marks)
{ii) Oxymecuration-demercuration {5 marks)
(i)  Hydroboration-oxidation ' (5 inarks)

Qutline the mechanism for the following Friedel-Crafts Alkylation reaction:

(10 marks)

CHy

o} CH—CHs
] AICl,
+ CH;CHCH; + HCl + AICh
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hydrogen helium
1 2
H He
10079 40076
¥hium batylium Boron egrbon e agygen [T nean
3 4 5 1 7 8 10
Li | Be B|C|N|O|F|Ne
£.041 90122 10811 12.511 14.007 15949 18888 20180
sodium magnesiem aluminium silicon phosphosus Stdfur Lhiotne agon
11 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S |Cl|Ar
22956 | 24305 'Y 26982 28086 U4 32065 35453 30.948
pofassium calciim ¢t dh chromium | manganase fron gobait nickal copper e galfium garmankim arsenie salanium bromins kryplon
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
39088 40.078 44,956 47,867 50.842 51.996 $4.938 §5.845 58,933 58.603 $3.646 £5.39 69.723 72.81 74.922 78.96 79.904 8380
Tubidinn strontum wlrism 2K000RIM niobium | molybdenum] lechnetium | ruthenium chodiam paitagiurm Sikver cadraium ndiure fin atirony teltirn wdine 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| | | Xe
85488 87.62 £8.908 21,224 92.908 95.94 1981 101.07 102,61 10842 107 87 11241 114.82 118.71 {2476 127 60 126 90 13120
oaesium bariun [ halnl tungsten thenkim ostwkin ¥idm platinum 0K mercury thoflium ksad frisrmuin polonium oslatine tadon
58 56 §7-70 h 72 73 74 75 76 77 78 78 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
13281 137,33 174.97 17849 18095 18384 186.21 19023 1w 19508 146.97 200.5% 204 38 2071.2 20898 209 210 1222
francium radium [ 3 X i borgl bohirk it uninnitium | uninuniem | onunbium inunquadium
87 88 89-102 103 104 105 166 107 108 109 110 111 112 114
Fr |Ra|{**| Lr | Rf | Db | Sg | Bh | Hs | Mt (Uun|UuulUub Uug
. (Y {228 [2621 [26Y {262 {266 264 1208 s fred )] iy 27y | pew |
Tanthanum cerum i dymi [7 L G it terbum | Oyspioshn | holmlim erbium thalium yRerbium
*Lanthanide series | 57 58 59 60 61 62 63 64 85 66 67 68 69 70
La|Ce| Pr | Nd|Pm|Sm|Eu|{Gd| Tb |Dy |Ho| Er |Tm| Yb
138,91 140.12 140.91 144.24 {145 15038 151.96 157.25 158.9% 162,50 164 43 167.28 168.93 17364
achoium thoriom | protacinkim|  uranium aepluinium | pldonkim | americium curium berkedum | californium | elnsieind 1 ek nobedium
** Actinide series 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
{221 232,04 231,04 238.03 [e371 [244] 1243 fzamt {2471 [251) 252) 2571 fesep | {259

12



