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1. Select the correct answer. ( [ > %)
1.1. 'Which compound is expected to be a stronger base? (Single choice) 4%)

(A) B)
/3
\__N !
1.2. Which of the following acid-base reactions will take place? (Single choice) ) (4%)
(A) H—C==C—H + CHgli
(B) H—C=cC-Na* + H,C=CH,
(C) HC=CH, +  NaNH,

(D) H—C=C—H + NaOCH;

1.3.  Which of the following reactions can be considered as oxidation processes? (Multiple choices, you must choose

all correct answers.) (4%)
(A) B)
©)

OH
O O/ O ) BHTHE BH-THF O/
n,, 2) H,0,, "OH
"oH (2) H20,

2. Draw the chemical structures of the major products for the following reaction. Include correct stereochemlstry if

necessary. < >O A)

2.1. ’ (5%)

/>/\ PCC
7y

HO' “CH,
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22. , (5%)
o .
!3!
on c” ci
/>( I
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2.3. (5%)
0
)\( + o X —>
(o]
24, (5%)

3. C/Lﬁ%)

3.1. Use any reagents of your choosing, show how you would convert 2-methyl-2-propanol into 2-methyl-1-propanol.

(7%)
3.2. Starting from toluene, propose a synthesis of this trisubstituted benzene. (7%)
Ci
COOH
NH,

o (18%)

4.1. Draw all products that are expected by treating the following compound with one equivalent of HBr at room

temperature, and show the mechanism for their formation. (10%)
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42. After performing the above reaction, the reactor is heated to 40 °C and two of the products become the majorj

products. Explain why an increase in temperature causes a change in the product distribution.

(8%0)
5. (2 6%)
Cl
></ NaOEt 1.BHg -THF
— A —> B
2. HzOz,NBOH
TsCl, pyridine
mCFBA t-BuOK
E - D -~ c
1. CH;MgBr, ether
2. H;0*
. 1. NaH Y
F — G
2. CHs;l
5.1. Draw the structures of compounds A, B, C, D, E, F, and G. (14%)
5.2. Explain how you would use IR spectroscopy to differentiate between compounds F and G. (4%)
5.3. Explain how you would use IR spectroscopy. to differentiate between compounds D and E. (4%)

5.4. If you want to distinguish between compounds B and F, would it be more suitable to use IR spectroscopy or mass

spectrometry? Please provide your reason (4%)
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6. Deduce the structure of a compound with the molecular formula CéHi10O4 that exhibits the following IR, 'H NMR,

LD%) and 3C NMR spectra. The numbers above the 'H NMR peaks represent the integral areas of the peaks.
B (10%)
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