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THE OPEN UNIVRVERSITY OF SRI LANKA
B. Sc. DEGREE PROGRAMME / STAND ALONE COURSE 2007 / 2008
LEVEL 4 - FINAL EXAMINATION
CHU 2221 / CHE 4221 - ORGANIC CHEMISTRY - PAPER |
DURATION: 2'/; HOURS

Saturday 05™ July 2008 10,00 a.m.-12,30 p.m.

“Attempt as many questions as possible'.

Maximum marks allocated to this paper are 120. However a candidate who scores 100
marks or above will be awarded 100% and those scoring less will be awarded the score

they make.
Write your answers in the space provided at each question.

1. Answer both parts.

(a) Consider the encircled bonds in following molecules. State whether each of them
is polar or non polar. '

M H i Clcl iy H H V) F Br
HEG=0H cHE=oCl HEE=C2C-C—H F Br
h Cl Cl H H F Br

...........................................................................

(2 Marks)

2. Give the structure of the product of the following reaction.

Me CHCl;
NaOE!

(2 Marks)
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3 Briefly giving reasons state whether acetone or propanol has a higher boiling point.

(4 Marks.) |

4. Give a chemical test to distinguish between the compounds in each of the following pairs

of examples.

O 0

Me  gng H

(@)

------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

5. Give the missing reagents and products of the following reaction scheme.

OBT (O)zcm CHyCHsBr

(4 Marks
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b Give the reagents for the following reactions. i
' o O:OH ' E"‘j , /‘\eOIH.._'.

OH "OH “
(4 Marks)

&

7. Complete the following reaclion scheme giving structures of the product (A) and resctant (B).

1. Mg/ dry ether

& 26
@ NBS ! | ‘4&//-&@01-{

3H4/H0
(4 Marks)
8. Give the major products of the following two reactions.
i NADCH; 4 (GHpCBr ——
B CHyBr  +  (CHghCOR —
|
(4 Murks)
9. Give the structures of the products of the following reactions
M " Me
— | Hg® CHACHAG2CH 1. {M&,GHCH),BH
| | HyOf HpS0, 3112 2. HyCy / OH"
(4 Marks)
10. Give the structtu&s of the products A, B and C oi the following reactions.
NaOMe
MeOH
(2 Marks)

y @,Me Hg(OAGc), ‘ : NaBH, _
(IR - _—
o .JJ |

.(4 Marks)
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11. Calculate the expected Amg of an ethanolic solution of compound A. Some data that will-

™ be useful in your calculation are given below. State clearly the increments added to the | .
base value in your calculation. '

0
OCOCH;,
A
Base value for a six membered ring enone = 215 nm
Base value for a five membered ring enone = 202 nm
Increments for
Double extending conjugation = 30 nm
Alkyl group or ring residue at o = 10 nm
= 12 nm
v and higher = 18 nm
Exocyclic double bond = 5 nm
Homo annular diene = 39 nm
Solvent correction for ethanol = 00 nm
Solvent correction for water = 8 nm
Polar groupings OH at o = 35 nm
B = 30 nm
OCOCH;at o or B = 6 nm

(5 marks)

12.B is an aliphatic complound and contains C and H only. B shows peaks at 3269 cm” and

2110 cm™ in the IR spectrum. Assign the peaks to the vibrations to the bonding you would
expect to be present in the compound.

IR peaks Bonding

3269 e’
2110 cm™

(4 marks)
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13. The ﬁppio}nmate § values of the resonance sipnals (pcaks) of the cornpound Care 1. 1 1.8

and 47 ppm. Assign the signals to the hydrogen atoms in C by labeling them as A B and
C. Draw the 'H NMR cpectriim of the compound showing the splitting pattems of the
Peﬂks in the box provided.

H5GC
H——CH,NO,
HiC
s
o
5 4 3 2 1 0 (8 ppm)

(3 marks)

14, Mass spectrum of a compourd conteining C, H, X (where X is & halogen) only. It shows

peaks at m/z 108 and 110 in the ratio 1:1, Identify the element X present in the compound
and state the number of atoms of X you would expect the compound to contain.

(4 Marks)

15. When acetylene is placed in an extemal magnetic field (FHo).

(n) Draw the lines of force as the result of the secondary magnetic field (Hy) genermad
(b) Indicate by an equation the magnetic field falt by the protons in acetylene.

T
[ ]
T-0=0)-L

4 marks)



16. Complete the 7 molecular orbital diagram of cycloheptatrienyl cation and determine

% hether it is aromatic or not.

[C7HT"
Cycloheptatrienyl cation
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Energy

----------------------------------------------------------------------------------------------------------------------------------------------

.............................................................................................................................................

---------------------------------------------------------------------------------------------------------------------------------------------

- (5 Marks)

17. Give the structures of the dienophile with its stereochemistry and the diene which you

would employ to obtain the following compound.

COzMe
AL~
E COZME ‘

diene

18. Give the structures of the products of the following reactions.

0%

CrC3 { H+
BTy CH,CH

PCC/25°C

—————

CHCla

19. Give the structures of the products of the following reactions.

O

1. NaBHy

—_—

2. Hp0"

dienophile with its stereochemistry

20. Arrange the following acids in the order of increasing acidity.

BTCHchZH C'gCHCOp_H

.....................................

CH5CO2H

.........

(6 Marks)
(4 Marks)
(3 Marks)
CICH,CO.H
D

(2 Marks)
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21. Arrange the following compounds in order of increasing basicity.
T _ _

NHj CH;NH, (CHa),NH CgHsNH, ‘
U] (mn (1 (Iv)
.4.<|..-.. [EX) |--‘.<oc--¢---. --<<<-- Asarre e Pl aes .
(2 marks)
99. Give the TUPAC name of the compounds given below.
' Cr
(i) bCOOH
(6 marks)
3. Draw the structure of the product J you expect from the reaction given below.
NH, 50,0l
OH
+
CHy J
(3 Marks)
24, Complete the reaction given below by drawing the structures of the reagents in the boxes
provided. ‘
0 O @]
— &
@iNH ' : @QN K @iw—cmcm
0 o O

CO,
CHacHgNHz + @: _
| Cco,

(6 marks)

25. Complete the reaction given below by identifying the product K.

[+]
CHaNHz + NaNOp/HGI =2 | ¢

|

(3 marks)



26. Identify the compo'uhd G

]
CH5CHoCH34 0
+ N—Br hv .
CCly :
O G

27, Identify the product E in the reaction given below.

OCHj

Bl’g/HzO

28. Arrange the following compounds in order of increasing pK., values.

OH OH OH OH

OCHa NO,

() () ! (V)
b esrerearans e iiiarnas o iiierar e,

...........

29, Tdentify the compound D in the reaction given below

NO,
heat

+ conc. HNO3 / cone. Hp804 ——— 1D

Identify the electrophilé. e

30, Predict the product H in the reaction given below.

CHyCH3
1. KMnQOg4 /OH -

2. K/ HyO

H

' Copyrights reserved

(4 marks)

(4 marks)

(3 marks)

(6 marks) -

€] Marks)
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Answer any FOUR (04) questions. Only the first four answers will be marked,

7. (@) Analkene A (C;H,2} underwent ozenolysis in the presence of Zn/H;0 to give B
(C7H20,). B gave an orange precipitate with Brady's reagent but did not give silver
mirror with Tollens reagent. B when reacted with 1,/ NaOH followed by acidification
gave C (CsHs04) and iodoform, C showed a triplet for 4H, a quintet (split into 5
lines) for 2H and broad singlet for 2H in its 'H NMR spectrum. C gave the
hydrocarbon I» when heated with sodalime.

1, Deduce the structures of A, B, Cand D.
. Compound B when heated with NaOH gave E (C7E,00)
i,  Giving tke mechanism, predivt the structurc of B,

(80 Marks)
(b) Give the structures of produets F, G and H the following reaction scheme.
GHBQHCchHB l.excessMel . dBr_ o alcohalic KOH g
NH; 2. Ag-0
' 3. 140 °C
(20 Marks) .

2, (@) Giving necessary teagents and conditions show how you would perform any twe (02)
“of the following conversions,

. 3 ° . . \ al — 4
e ii. Q—_CHZ_OH.. — { _-J,}——-(,H-G_:ig
o il \‘ - ) _ /— CH,OH

(30 Marks)

- {b) Rate of hydrolysis of rer-butyl chloride [Me3CCl] in aqueous nedium (HQ) depends
~ only on the concentration of alkyl halide. _

B O Give the mechanism of the reaction.
(ii)  Draw the completely labeled enerpy diagram for the reaction.
(30 Marks)
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(c) Draw the two chair conformations of the following compound P and label them as P1
and P2. Which conformation is more stable? '

L] ;

Cl
Me.,,

CHMe;
P

P was treated with alcoholic KOH. Giving explanations, answer the following.

() Which conformation is capable of reacting with alcoholic KOH?
(i) Give the mechanism of the above reaction.
(iii) What is/are the product(s) of this reaction?

(40 Marks)

3. (a) ‘Inthe IR spectrum of CH;COCH; the absorption due to >C=0 stretching is seen at
1715 cm™ while that in acetophenone (CgHsCOCH3) is at 1683 cm”™ . Explain the
above statement. _

(25 Marks)

(b) Explain why benzene shows a resonance signal at 8=7.27 ppm in the 'H NMR
while ethylene shows the signal at 8 = 4.6 ppm. _
(25 Marks)

(c) Toluene (C¢HsCHs) shows a base peak at m/z 91.
()  Draw the structure of the stable positively charged fragmented ion
responsible for this peak _
(i)  Indicate the mechanism for the formation of this fragmented ion.
(25 Marks)

(d) CH3CHO shows a UV absorption at 190 nm (log e = 2.0} and at 290 nm (log € = 1.0).
) Indicate the transitions responsible for the above absorptions.

(i)  Explain why the two absorptions differ in wave length. .

: (25 Marks)

4. () What do you understand by the term “resonance energy of benzene’?
(15 Marks)

(b) “Typical reactions of benzene are electrophilic substitution reactions’. Explain the above
statement in relation to the structure and relative stability of benzene.
(15 Marks)

(c) Consider the reaction of acetaldehyde (CH3CHO) with ethanol (EtOH).

1) Explain why the reaction is extremely slow without the presence of mineral
acids while mineral acids catalyze the reaction. '

(i)  Give the mechanism and the product of the above mechanism,

: - ' (30 Marks)
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(@) Give thie struetures of P — U of the following reactions.

. o o ;
L ' NH,0H ' |
i CHa CHZCHa P ) - .
' o}
' Bry/CHaCOLH
" ©)\CH3 »/CHaCO, Q
CHO 0 NaOH
N Me 50Cl; o MeaNH .
" Me” “COaH - -

CONH»
V. @ P2Os u

5. (a) Identify the compounds C and D in the reactions given below.

(40 Marks)

CHal, / ether c

Zn/Cu
(i) BrCHaCHCHpBr — 2

(20 Marks)

(b) (i) Identify the compound E in the reaction given below.
(ii) Give the mechanism of the reaction involved.

@_NH oh,  NeNOzHOI

(c) Explain why K, value of aniline is 4.2 x 10" while that of p-nitroaniline is
0.001x10%, |

(30 Marks)

(25 Marks)

(d) Identify the products F and G in the reaction given below and indicate the positions of
the isotopes (D and *N) in the products.

CONH, CO'*NH,
Clp/KOH

(25 Marks)
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.. (a) Giving necessary reagents and reaction conditions indicate how you would effect the
following conversions. ‘
« N.B. Conversions may involve more than one step.

3

NH, NH, o .
@) © _ © — © |
Ndz | NO,
COQH COCH
(i -

NHa | HO
0y —— O
CH |

(60 Marks)

(b) () Identify the products A and B in the reactions given below.
(i) Give the mechanism of the reactions involved in the formation of compounds A
and B

()  OCH,CH=CH,

heat

M O N&

125°C
high pressure

+ COQ

| (40 Marks)
Copyrights reserved



