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1. () Consider the Sx1 reaction of fert-butyl bromide with iodine ion,
(CH3)3C-Br + I —(CH3)3C-1 + Br

If the concentration of iodide ion is doubled, the rate of forming rert-buty! bromide will: (hint:

consider mechanism, i.e. how is the product formed?)
(A)Double.

(B) Increase 4 times.

(C) Remain the same.

(D) Decrease.

2. () The heat of combustion (per CHz) of several cycloalkanes is listed below. Based on
the data given, which of these cycloalkanes would be considered the most stable.

Heat of combustion (kJ/CH>) Cycloalkanes

-686.5 cyclobutene
-664.0 cyclopentane
-663.0 cyclooctane
-659.0 cyclopentadecane

(A)Cyclobutene.

(B) Cyclopentane.

(C) Cyclooctane.

(D) Cyclopentadecane.

3. () Which is the order from the strongest acid to the weakest acid for these species?

CH;OH CH;OH;" CH3NH, CHs;NH;*
I II 111 v

(A)II>IV > I >IIL
(B)IIL > I> 1V >IL,
(C)IIL > IV > I >IL.
(D)L >1>1V>III.

4. () Which set of reagents would most likely bring about this transformation?

) —2

(A)Br, with FeBrs.
(B) Br2 in CCla.

(C) Br2 with UV light.
(D)NaBr with H,SO4.
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5. () Which is the reasonable compound for a compared with this IR spectrum?
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(A)Pentan-2-one.
(B) Pentanal.

(C) Pentane.

(D) Pentan-2-ol.

6. () Predict which of the following carbocations has the highest energy,

®
CH, CHs CH,

T O O

(A) (B) (©) (D)
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7. () Which reaction sequence might be used to synthesize this compound?
CO,H
Br
NO,

HNO; 1) KMnO,, NaOH, A Br,
= -
HSO,  2)H,0O, H* FeBrs

©/ _ HNO; _ Br, _ 1)KMnO, NaOH, &

T SO, FeBry 2)Hy0, H’

O/Noz Br, _ _ CHyCl _ 1)KMnO, NaOH, &
FeBry  AICl;  2)HO, H*

CHsCl _ 1) KMnO,, NaOH, AN g

AlCl;  2)HO, H" FeBrs

8. () Why would the concentrated hydrobromic acid be an inappropriate catalyst for the

dehydration of alcohols?

(A)HBEr is too weakly acidic to protonate the alcohol.

(B) The conjugate base, Br’, is a good nucleophile and it would attack the carbocation to
form an alkyl bromide.

(C)HBr is strongly acidic, so the water molecule would not be a good leaving group after
the protonation of the alcohol.

(D)HBr would be more likely to promote rearrangement of the carbocation intermediate.

9. ( ) Which diastereoisomer is the most stable?

H OH CH, H
H OH
A) HaC
(A) Hy CH(CH), (©) H’%’CH(CH\%)Z
H H
H H CH; OH
OH H
B
®) "'3‘3Jtﬁ,0|-|(cm3)2 (B) F'Jtﬁ,cmc:ﬂs)2
H H

10. ( ) The specific rotation of pure (R)-2-butanol is -13.5°. What% of a mixture of the two
enantiomeric forms is (S)-2-butanol if the specific rotation of this mixture is -5.4°?

(A)40%.
(B) 30%.
(C) 60%.
(D)70%.

FoAM AR (E408 #3H509)

1. Draw structures correspondmg to the following IUPAC names. (10 pts)
(A) 5,5-Dimethyl-3-hexanol.

(B) 5-Bromo-4-methyl-3-heptanone.

(C) 3,5-Dimethylphenol.

(D) 3-Ethyl-2,2-dimethylhept-3-ene.

(E) Hexa-2,4-diyne.

2. Match the polymers given in Column I with their chemical names given in Column II. (10

pts)
Column I Column II
(1) Nylon 6 (a) Polyvinyl chloride
(i) PVC (b) Polyacrylonitrile
(iii)  Acrlian (c) Polycaprolactum
(iv)  Natural rubber | (d) Low density polythene
(V) LDP (e) cis-Polyisoprene

3. Devise a simple chemical test for distinguishing between the following pairs of
compounds: (20 pts)

(A) Cyclohexane and cyclohexene.

(B) 1-Chlorobutane and 1-bromobutane.

(C) Butanoic acid and ethyl ethanoate.

(D) Propan-2-ol and 2-methylpropan-2-ol.

(E) 2-Methylpropan-2-ol and ethoxyethane.

4. Give the bond dissociation energies below (in kcal/mol), and calculate the overall AH® for
the following reaction:
(CH3):CH + Br; —(CH3)3CBr + HBr
(CH3):CH 91 kcal/mol
(CH3)3CBr 65 kcal/mol
Br-Br 46 kcal/mol
H-Br 88 kcal/mol
CHs3-Br 88 kcal/mol
Write chain propagation steps for the above bromination reaction. (10 pts)



